





RADIO BROADCAST ADVERTISER 93

Battery or

All-Electric

OPERATION

ERE is the great value offer of the day. Test and try this
powerful seven-tube RANDOLPH RADIO for thirty days.
After it brings in stations from coast to coast with
amazing clearness—with easy one-dial tuning—after it
easily equals any other radio regardless of cost—after you
are more than satisfied then you can buy it direct at factory
prices. Every RANDOLPH must make good before it is
sold.

The RANDOLPH SEVEN-TUBE CONSOLE illustrated here
can be had for use with batteries or connected direct to the
electriclight socket—absolutely batteryless—no batteries,
chargers or acids—just plug in and tune in. 1009, efficient
either way. Its construction and performance have been tested
and approved by leading radio engineers and authorities— by
leading radio publications and laboratories.

7 Tubes—Single Control
IMluminated Drum

One drum dial operated by one simple vernier control tunes in all stations with
easy selectivity to tremendous volume. No overlapping of stations. Illumin-
ated drum permits operation in the dark. Volume control for finer volume
modulation. Thig is a seven-tube tuned radio frequency receiver with power
transformers and power amplification. Space wound solenoid coils. Fulland
completely shielded. A real receiver of the highest quality. Tremendous dis-
tance, wonderful tone quality, simple to operate.

Beautiful Walnut Console
Built-in Cone Speaker

The Randolph Seven-tube Ampliphonie Console illustrated above is housed in
a genuine burl-walnut cabinet with two-tone hand rubbed finish giving it un-
surpassed beauty. The same expert cabinet work has gone into the making
of these consoles as in the finest furniture. Has built-in cone loud
speaker that compares with any on the market. Accurately re-
produces complete range of musical notes from the highest to thelowest pitch.

What Users Say

I have logged more than 50 stations from coast to coast.—Lloyd Davenport,
Littlefield, Texas. I have logged 52 stations from Cuba to Seattle, thesetisa
world beater.—J. Tampkinson, Detroit, Mich. Your set is a revelation, has all
others tied tothe post for distance and selectivity.—Waldo Powers, Vergennes,

nRandolph $
7-Tube Console
Single Control
RETAILPRICE

Vermont. On strength of its performance sold two wore gets this weelk.— Comp]efely.A Ssemb] ed

T. Scanlow, Orlando, Florida.

The Senior Six o
Now you can have a new, The Randolph Radio
modern,_single-control, six- Corporation are pio=-
tube radio. Do not compare neers in the manufac=
this set with old style 2- ture of radios. All of
dial 6-tube pets selling for its vast and unlimited
about the same price. The resources havs bee? lé'sed
Randolph 1928 Senior Six has in making and perfecting
also been tested and approved of the Randolph Receivers,

. < N ] Because of our long and
by the leading radioengineers, successful experience in

0 T3t
Comes in a beautiful solid walnut || IR@taATl Price || theradio business, wears W Send me full particulars about the RANDOLPH Six and Seven-
cabinetof hand-rubbed finish. Single By e i gons> M Tube All-Electric and Battery Table and Console Sets with details

= Randolph Radio Corporation,
n
[ ]

control. Illuminated Dram with single i [

space for losging. Absolately de- on tria), We know what it = of your 30 Day FREE Trial Offer.
[ ]
]
[ ]

711 West Lake Street, Dept. 303
Chicago, Illinois.

endable and very selective. Sent will do. Mail us the cou-
for 30 Days’ Free Trial. Youtest Co nt r °l pon now for the greatest

3 Name.
it before you buy. radio offer ever made,

Address.

City. . State.
Mark here [J if interested in Agent’s proposition.

RANDOLPH RADIO CORPORATION
711 West Lake Street Dept. 303, Chicago, I1lineis
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Your ‘B” Battery Eliminator

will give you better service with

(Trade Mark Registered)

‘Gaseous
Rectifier Tubes

ARE BETTER

60 Milliamperes - $4.50
85 Milliamperes - 4.50
: 400 Milliamperes - 7.00

||| |
N ~
Qﬁsl

Ask for Catalog of full line of Standard Tubes.

Guaranteed

The standing of the Q-R.S Company, manu-
facturers of quality merchandise for over a
quarter of a century, establishes your safety.

\‘I

Orders placed by the leading Eliminator Man-
ufacturers for this season’s delivery, approxi-
mating Four Million Dollars’ worth of Q-R-S
Rectifier Tubes, establishes the approval of
Radio Engineers. Ask any good dealer.

THE QR'S COMPANY

Manufacturers

Executive Offices: 306 S. Wabash Ave., Chicago
Factories: Chicago—New York—San Francisco=Toronto, Canada~Sydney, Australia —Utrecht, Holland

Established 1900. References—Dun, Bradstreet, or any bank anywhere







98

RADIO BROADCAST ADVERTISER

How do you know that your
set is operating at its best?

If you are one of those who believe that the ear is a trust-
worthy organ, you will find that it has led you far astray when
you adopt the scientific method of toning up your set.

Spend a few minutes with your radio—and ¢ Weston Volt-
meter—before broadcasting time arrives,

Check up the voltages of your set and note the difference
in the power and quality of reception, simply by making the
quick little adjustments that your Weston tells you are required.

With this Model 489
Portable Weston Voltmeter

cotrect radio operation is made simple and also less costly. You merely test the
tubes and batteries once a week—like windinga clock. You do not make a habit of
guessing the time—then why guess at the faithfulness of radio set reproduction?

Just ask your dealer for Model 489, having 1000 ohms per volt. Suitable
for B-Eliminator or battery operated sets. Other models of lower resistance for
battery testing. The complete line of Weston Radio Instruments is fully de-
scribed in Circular J mailed upon request by writing to—

Weston Electrical Instrument Corporation

179 Weston Avenue Newark, New Jersey

WINTC

| RADIO
INSTRUMENTS

They
stand the suvges

—T— TV~

PARVOIT

WOUND
CONDENSERS

ARE specified most frequently
in circuits where service is
hard and only a good condenser
can stand up.

Use the proper Parvolt
Wound Condensers in the filter
circuits of current supply units
and krow that all condenser
problems are completely elim-
inated.

Parvolt Wound Condensers
are made for 3 maximum serv-
ice voltages:

Type A—400 Volts d.c. continuous duty

Type B—800 Volts d.c. continuous duty
Type C—1000 Volrs d.c. continuous duty

THEY STAND THE SURGES

Made and guaranteed by
ACME WIRE COMPANY

New Haven, Connecticut

No “A” ‘
Batteries with

these TELEVOCALS

The new Televocal A. C. 226 and 227
Tubes operate direct from A. C. cur-
rent and require no “A’ Battery. Also
Televoeal T. C. 112-A and 171-A Power
Tubes are made with oxide-coated fila-
ments taking but half the currcni—
+ amperes as against } amperes here-
tefore,

R

For best results insist on Televocal
Quality Tubes for all purposes. All
standard types featured by the exclu-
sive Televoeal Support-all tully guar
anleed
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TELEVISION APPARATUS OF A EUROPEAN SCIENTIST

THIS equipment constitutes the television receiver developed by M.
Holweck, who is collaborating with Edouard Bélin in the design of
television equipment. M. Holweck is specializing in the receiving side of
the installation. The received picture appears on the small circular screen
at the top of the receiver shown in this illustration. Numerous other
European scientists are devoting their time to the development of tele-

vision schemes, and many and promising are the reports emanating from
the various laboratories. M. Bélin is, of course, a Parisian and has
done most of his work in France. The short story which begins on the suc-
ceeding page is from the pen of one who has visited many of the pioneers
in the television field in Europe, and the information has, therefore, been
obtained at first hand.






















APPLICATIONS OF THE FOUR ELECTRODE TUBE

AN ENGLISH SHIELDED-GRID TUBE

In England and on the Continent, four-clectrode tubes haye been available for

some time. The original research is credited 1o Schottky in Germany and ihe

B@hlcf\ldgg-ﬁixdl’l’ tube which has recently appeared in this country is credited to
r. A . ul

By THEODORE H. NAKKEN

REVIEW of the progress of receiver
A design, which is possible by turning

over the advertising pages of some carly
radio magazines, would offer some surprising
evidence. We would see that mechanical im-
provements, refinements, and modern methods
have been the cause of radical changes in receiver
pattern, and have so simplified operation of
tuning as to malke the modern receiver seem
as far in advance of its forbears as is the present-
day automobile ahead of the automobile of
fifteen years ago. Yet we would note that there
has been no basic change in the type of circuit
used. The regenerative receiver of ten years ago
still stands unchallenged as a sensitive device for
translating signals from a distant broadcasting
station.

In scarching for the reason of this lack of
change in circuit arrangement, it will occur to
us that we have reached a limit, and that it is
almost impossible to obtain greater amplifi-
cation than the present-day receiver gives us.
And this limit is easily located as lying in the
inherent characteristics of the vacuum tube as
manufactured to-day. Even with its better fila-
ments and better all round design, the vacuum
tube of to-day has exactly the same funda-
mental characteristics as it had when first con-
ceived and built as an experiment. It follows,
then, that if any improvements in receivers are
to be expected, such improvements will not be
realized before radically improved vacuum tubes
are made available.

But if we boldly fay the lack of actual progress
at the door of the commercial vacuum tube, we
must state why the tube should be responsible
and how its inherent faults can be eliminated.
The indictment against the present-day vacuum
tube covers in the main two points—Ilack of
amplification and the tendency to cause oscil-
lations due to inter-clement capacity. Another
charge that may be brought forward is in-
efficiency, but this is almost identical with its
lack of amplification. How to improve these
conditions seems at the present time more
important than all other efforts combined to
make better receiver circuits, and so we will try
to indicate shortly why the vacuum tube is
inefficient, and how we can largely do away with
the inter-element capacity, so as to get better
all around performance from any circuit.

The ordinary vacuum tube contains three
elements—filament, grid, and plate. The fila-
ment acts as a source of electrons when heated;
the plate, by virtue of its positive potential,
causes these electrons to be attracted to itself
and thus establishes a plate current; the grid,

interposed between filament and plate, governs
the amount of electrons that can reach the plate,
acting, therefore, as a controlling element of the
plate current. The grid, generally being held at a
negative potential, tends to prevent electrons
from wandering away from the source (the
filament). The plate attracts electrons only by
virtue of its high positive potential, and over-
comes the repelling effect of the grid.

. Plate Field +
Space Ehargg

“~Grid Field —

FIG. 1
In the three element tube there are three static
fields which govern the tube’s functions.” From
this diagram it is seen that there are two negative
fields, both of which impede the flow of electrons
to the plate

It is not only the grid that tends to repel the
electrons emitted by the filament but this repel-
lent action is also exercised by the electrons
themselves. In fact, we may say that the fila-

) e 10 O3

OR the last four years, foreign radio periodi-

cals bave contained a wealth of articles on
the advantages of the double-grid tube. These tubes
are chiefly used by our Joreign ncighbors because of
thetr cconomy, but it bas been incvitable that these
tubes should make their appearance in this coun-
try. More than a year ago, two manufacturers
brought sample double-grid tubes to the Laboratory
but the Hine was not yel ripe for their general in-
troduction. In April, 1926, Dr. 4. W. Hull of
the General Eleciric  Laboratortes described bis
“shiclded-grid” tube in the Physical Review and
on October 1st the New York newspapers carried
the announcement of the Radio Corporation thai a
“shielded” grid tube—the UX—222—was in the
process of commercial development and would be
ready for the gemeral public “‘some time in the
future.” Belicving ihat our readers would be inter-
ested in a review of important information on
double-grid tubes, the following article was prepared
at our request by Mr. Nakken who is familiar with
the use and operation of mulli-grid tubes on the
Continent—THE EDITOR.

< o gl

ment is surrounded by a cloud of electrons, which
therefore constitute a negative charge, trying to
drive the electrons back instead of allowing them
free passage to the plate. See Fig. 1. Hence the
plate must not only overcome the effect of the
negative grid, but it also must nullify the effect
of this cloud of electrons, which generally is

.called the space charge, in addition to its duty

to attract electrons and thus establish the plate
current.

There are two combined factors then which
tend to retard the flow of electrons from filament
to plate—space charge and the grid, and both
are counteracted by the plate potential. It
follows that part of the plate potential is utilized
only to overcome the repellent action of space
charge and grid, and of course, as far as amplifi-
cation goes, this part of the plate potential is
virtually useless. We may then say that the
statement to the effect that the tube is inefficient
is proved, the more so when it has been estab-
lished that, in most designs, only from 10 to 13
per cent. of the plate potential is actually avail-
able for the establishing of plate current, and
the remaining potential serves the purpose
indicated.

We know that the space charge is virtually a
constant and its effect is added to that of the
grid eflect. The space charge, having its sphere
of influence much nearer to the source of elec-
trons than the grid, is much more powerful in its
action, and thus a variation in grid potential,
while representing a comparatively large change
of the grid action on the flow of electrons, is
decreased in its effect by the fact that it repre-
sents only a comparatively small change in the
total sum of the retarding action of grid and
space charge combined. Here again we may say
that the tube is proved to be highly inefficient,
but now in the sense that the presence of the
space charge prevents the grid from being fully
effective.

It follows from the foregoing remarks that the
main reason for the inefficiency of the vacuum
tube may be sought in the presence of the space
charge. In fact, if the latter were absent, we
would need only a smail plate potential to obtain
the identical results as at present, with the
additional advantage that the grid would be
fully effective because the grid field would be the
only factor governing the magnitude of the elec-
tron flow to the plate, instead of only part of the
sum of two factors, of which the second one, the
space charge, is by far the greater. The truth of
the matter is that, if only the space charge were
absent, the grid effect would be from three to four
times greater than at present, 7.e., without any

































By HOWARD E. RHODES

terms, with the object of assisting in their

wise selection, is not difficult because there
are simple rules that can serve to guide the pros-
pective purchaser. In the first place it should be
realized that the satisfaction which any power
unit gives in service frequently bears a close re-
lation to its cost, for power units can be built
to meet almost any price. Cheap units, con-
structed of inferior materials, are often capable
of giving as good results as more expensive de-
vices, during a single demonstration, but whether
the cheaper device will stand up for as long a time
in service is certainly open to question.

The first rule in the purchase of a B power
unit should be insistance upon a well-known
make, purchased through a reputable dealer,
for only from such a source can you be assured
of obtaining satisfactory service. One of the sim-
plest and most satisfactory methods of apprais-
ing a B power unit to make certain that it will
satisfactorily operate your receiver, is to give it a
trial lasting several days in your own home, un-
der actua] working conditions. Only a reputable
dealer selling a good product can afford to do this
for you. A cut price dealer, with little or no in-
terest in his customer once the sale has been
made, cannot afford to sell a unit to you on the
basis of a trial lasting several days. The unit
purchased from a reputable dealer might cost
somewhat more, but the higher price is justified
because of the better service and greater assur-
ance of satisfaction which you can obtain.

TO WRITE of B power units in general

There are many things about a B power unit
which must be taken more or less on faith.
You can’t tell, by looking at the device, what
kind of chokes are used or if the condensers in
the filter circuit have a sufficiently high voltage
rating so as to prevent any possibility of break-
down. Then again, the design of the transformer
supplying the rectifier and filter circuit is some-
thing that cannot be examined when you buy
the unit. It is only by relying upon the reputa-
tion of the dealer and of the manufacturer whose
product he sells, that you can have any assur-
ance of a properly designed unit. If care is taken
in the selection and use of a B power device, it
will give satisfactory operation and lasting
service for years.

In the list appended, we have given the im-
portant characteristics of about twenty-five
well-known B power units. Since there are being
made at the present time about one hundred and
thirty of these units, it will be seen that the list
is by no means exhaustive.

The proper selection of a B power unit is a
matter of knowing the total plate-current drain
of the receiver and of then finding a device that
will supply the correct voltages to your receiver
at this current drain. You must make certain
that the maximum voltage available from the
device when supplying a milliampere load equal
to that of your receiver is sufficient to supply the
power tube you are using. The maximum output
voltage of the device should be 180 volts, or
slightly more if a 171 type tube, with 40.5 volts

grid bias, is used in the output;if a 112 type tube
is used, with g volts grid bias, the maximum volt-
age should be about 135 volts. The information
given in the appended list includes the maximum
output voltage which the units will supply at
various current drains.

Of course, it is also essential that the power
unit be capable of supplying the other tubes in
the receiver with the voltages they require.
These voltages are obtained from voltage taps
on the power unit and in most cases the voltage
that is obtained from any one of these taps varies
with the current being drawn from it and the
other voltage taps, and for this reason it is not
possible to give any definite figures for the volt-
age output from these taps. Many power units
use adjustable or semi-adjustable resistances so
that the desired voltages can be obtained by
proper adjustment of the resistance. These re-
sistances should not be adjusted by guess but
should be adjusted with the aid of a high-resist-
ance voltmeter. This is a service any reliable
dealer can give you.

There are some power units (those using glow
tubes) which give practically constant output
voltages independent of the load. If such a unit
is purchased it may be connected to any receiver
with assurance that the actual voltages being
supplied to the receiver will be near enough to
those marked on the terminals of the power unit
for satisfactory operation.

As will be seen in the accompanying list, some
of the devices have been approved by the Na-
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tional Board of Fire Underwriters and many of
the other devices have been submitted for test
but have as yet not been approved. The sub-
mission of B power units to the National Board
of Fire Underwriters for their approval is a dis-
tinct step in the right direction. [t gives the pros-
pective purchaser the assurance that the unit
conforms to definite standards designed to make
certain that the operation of the device will be
entirely safe.

The power input to a power unit is a measure
of the cost of operating the unit. The input power
to the average B power unit is about 25 watts,
which is the amount of power required by a
small electric light bulb. If we obtain power from
the electric light company at the rate of ten cents
per kilowatt hour, it will cost just about one
quarter of a cent per hour to operate the average
plate-supply device. To this cost of operating,
we should, of course, add depreciation on the
unit and the cost of tube renewals which must
be made on an average of once a year.

All B power units for use with an alternating-
current supply must use rectifiers of some sort.
A majority of units use a tube for this purpose,
but there are also quite a large group that use
electrolytic rectifiers; thousands of B power
units using either type of rectifiers have given
satisfactory service. When purchasing a power
unit avoid those using unknown makes of rec-
tifiers. Whether vou purchase a power unit

WHAT B DEVICE SHALL I BUY?

current and delivers a steady fluctuating direct
current to the output terminals of the device.
Some power units use half-wave rectifiers and
others use a full-wave rectifier. In the first
case, only half of the alternating voltage is
used and when full-wave rectification is used
both halves of the alternating voltage wave
are utilized. The filter system may contain
either one or two sections. Whether a half- or
full-wave rectifier is used or whether a one- or
two-section filter is used is something that need
not particularly concern the prospective pur-
chaser. The design of the filter in either case
should be such as to eliminate any hum, and so
long as the device which you buy does not hum
excessively, you may be sure that the filter cir-
cuit has been correctly designed for the tvpe of
rectifier used. The coils and condensers used in
the filter circuit do not become weak with age,
and a filter system capable of giving an output
voltage free from hum will continue to do so
unless some unit in the system completely fails.

B POWER UNITS FOR YOUR RECEIVER

121

“high-low” switch in “high”" position); 140 at
20 mA., 120 at 30 mA., and 70 at 50 mA. (with
“high-low” switch in “low’” position). Other
models supply about 10 volts less. Approval
pending by National Board of Fire Underwriters.
Raytheon rectifier is used. Two-section filter.
Adjustable output voltages. Model A-1 for oper-
ation on 110 volts 50-6o cycles a.c.; Model A-3,
25-40 cycles; Model A-4, 220 volts 50-6o cycles
a.c.; Model A-8, 110 volts 50-6o cycles a.c. Size:
Models A-1, A-3, A-4, 9 x 7 X 5% inches; Model
A-8, 3 x 7 x 1o inches. Prices, including rectifier;
Model A-1, 537.50; Model A-3, $42.50; Model
A-4, $42.50; Model A-8, 327.50.
Burns, MoDELs 750-A, 750-B, aND 800-B

Maximum output voltage of Models 750-A
and 750-B; 190 volts at 30 mA., and 180 volts
at 50 mA. Model 800-B, 205 volts at 20 mA.,
and igo volts at 30 mA. Uses Raytheon rectifier.
Amplifier and detector voltages adjustable,
Two-section filter. Approximately 20 watts a.c.
input with 30 mA. load. Designed to operate
171 type power tubes. Size: Models 750-A and
750-B; 7% x 104 x 6% inches; Model 800-B,
4% X 103 x 5%. Prices: Models 750-A and 750-B,
S47.30 with tube; Mode! 800-B, 335 with tube.

AMRAD, MobpeL No. 280

Maximum output voltage; 200 at 20 mA., 180
at 30 mA., and 165 at 50 mA. Uses type 280

The power unit at the left is the Erla Steadivolt BC Converter and it utilizes a Raytheon BH rectifier tube and a glow tube to mainrain the output
constant at all loads. It will supply up to 8o milliamperes at 180 volts. It lists at §40 including tubes. The Exide unit in the center and the Burns power
device at the right both contain adjustable resistance units to regulate the voltage at the- various terminals and further information regarding these

two devices will be found in the listings on these pages

using an electrolytic or tube rectifier is a matter
of personal preference.

WHEN YOU USE A B-POWER UNIT

ALOUD hum audible in the output of a re-
ceiver operated in conjunction with a B
power unit may be due to coupling between the
receiver and the power unit itself. [f the hum is
due to such a cause it can generally be eliminated
by placing the power unit in some other position
relative to the receiver. Also if hum is to be pre-
vented it is essential that the negative B be
grounded directly, and in some cases it is neces-
sary to connect a 1-mfd. 200-volt condenser be-
tween the grounded negative B terminal and one
side of the input power lead. If these simple
remedies do not eliminate the hum it is likely
that there is some defect in the unit itself and
the dealer should be consulted for, if the power
unit is operating properly it should produce
practically no audible hum in the output. Every
plate-supply unit must contain a transformer
designed to step up the input voltage to an
amount depending upon what output voltage is
required and upon what type of rectifying ele-
ment is used. The rectifier, whether it be a tube
or an electrolytic device, modifies the aiternating
current obtained from the power supply and
changes it to a pulsating direct current. The filter
circuit smooths out the pulsation in the rectified

Facts About Some B Units

AcME AprparaTus Co., Mopets E-1, E-2, E-3,
aND E-4

Maximum output voltage of a.c. models: 205
at 20 mA., 185 at 30 mA., and 160 at 50 mA.
Uses Raytheon BH rectifier. Two adjustable
voltages. Two-section filter. Approved by Na-
tional Board of Fire Underwriters. Size: 82 x 31
X 7% inches. Models E-1, E-3, and E-4 for opera-
tion on 110 volts 6o cycles a.c. Model E-2 for
operation on 120 or 220 volts d.c. Model E-1,
with cable, for one- to twelve-tube sets, S30;
Model E-2, with cable, for one- to twelve-tube
sets, $235; Model E-3, with cable, for one- to
eight-tubes sets, $85; Model E-4, with binding
posts, for one- to eight-tube sets, S35.

AcME ELEC. anp MFc. Co., MopeL BE-40

Maximum output voltage; 200 at 20 mA., 183
at30mA., and 145 at 50 mA. Uses QRS rectifier.
Two adjustable voltages. Full-wave rectifier.
Two-section filter. Approved by National Board
of Fire Underwriters. For operation on 110 volts
50-60 cycles a.c. Recommended for five- to eight-
tube sets with power tubes. Size: 73 x 113 x 31}
inches. Price, with tube, $34.50.

ALL-AMERICAN, MODELS A-1, A-3, A-4, AND A-8

Maximum output voltage of Model A-8; 200
at 2o0mA., 180 at 30 mA., 140 at somA. (with

or 213 thermionic rectifier. One-section filter.
Fixed output voltages. Full-wave rectifier.
Twenty watts a.c. inpu: at 30 mA. load. For
operation on 100—120 volts 60 cycles a.c. Size:
104 x 6% x 7% inches. Price, without tube, $45.

Arco B Power

Maximum output voltage: 180 volts at 50 mA.
Uses filamentless rectifier. Two-section filter.
Full-wave rectification. Fifteen watts input with
30 mA. load. Size: 93 x 33 x 8F inches. For opera-
ation on 110 volts 6o cycles a.c. Price, without
tube, $32.50.

BrEmER-TuLLY B Power

Maximum output voltage: 216 at 20 mA.,
195 at 30 mA., and 150 at 50 mA. Uses Raytheon
BH rectifier. Output voltages adjustable by
fixed steps. Two-section filter. Full-wave recti-
fier. Seven watts input with 30 mA. load. Ap-
proved by National Board of Fire Underwriters.
Will supply receivers having up to ten tubes.
For operation on 11o-i15 volts 6o cycles a.c.
Size: 43 x 0% x 62 inches. Price: $37.50, without
tube.

Basco B Power

Maximum output voltage: 250 at 20 mA.,
230 at 30 mA,, 190 at 50 mA., and 175 at 60 mA.
Uses Raytheon BH rectifier. Two-section filter.
Full-wave rectification. Fixed detector voltage.
Other voltages variable. A special primary
rheostat functions to regulate output to supply
different types of power tubes. Twenty watts






Measuring the “GAIN"of
' s & JYour RECEIVER

SLroml)erg’-Curlson engineers testing the audio-frequency characteristics of one of their No. 74 receivers. The apparatus consists of a “beat
frequency” oscillator which produces the audio tones, and meters for measuring the extent to which these frequencies are amplified within

UR present broadcasting structure is
@ made up of three intimately connected

components, the broadcasting station,
the receiving equipment, and the intervening
medium. The broadcasting station has one
raison d'etre—to translate sound impulses into
electrical waves; the receiver’s only purpose is to
accomplish the opposite—to translate these
electrical waves back into sound impulses. The
intervening medium is the connecting link be-
tween the transmitter and the receiver, an in-
efficient link it is true, performing its task with
many vagaries, and for reliability’s sake it might
be very well displaced by a metallic conductor.
The radio medium, however, has the advantage
that for broadcasting purposes, the communica-
tion is radiated in all directions, and is not con-
fined to a direct path between two points.

We have already outlined in the November
Rapro Broapbcast what the transmitter does
when it lays down a “field strength™ about the
receiver, how this field strength is measured, how
much is necessary for various degrees of service,
and how field strength and the attributes of sets,
selectivity, sensitivity, and fidelity, are related.

It was pointed out that the greater the field
strength, or the more sensitive the receiver, the
more powerful the corresponding loud speaker
signal. We are now faced with the problem of
ascertaining how sensitive a receiver must be
to deliver a certain signal from a certain field
strength, how selective a set must be to shut out
unwanted signals in favor of the desired program,
and what the degree of fidelity must be to furnish
sufficient realism to make a receiving equipment
no longer a “‘radio” but a musical instrument.

What we must do is to answer the following
questions, presupposing a station to deliver a
certain field strength at a certain point:

the receiver

By KEITH HENNEY

Director of the Laboratory

How loud will be the resulting signal from a
certain receiverr How can it be measured” What
will happen if another station a given number of
kilocycles away goes on the air and lays down a
certain field strength about the receiver? If the
receiver is sufficiently sensitive and selective,
how do these factors influence the fidelity?
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When one measures the output voltage of a re-

ceiver of several years ago as the input voltage is

changed, he gets a curve similar to those shown

above. Note the steep 1300-kc. curve indicating

extreme sensitivity, and the decreasing sensitivity
as the radio frequency is decreased

Since radio receivers were first made, qualita-
tive answers to these questions have been the
stock in trade of all engineers. It is only within
the last year that quantitative answers have been
generally available, especially when one consid-
ers the receiver as a single unit, and desires
answers to his questions not with regard to the
component parts that make up that receiver but
with respect to the ensemble equipment. Meth-
ods for determining the characteristics of coils,
condensers, transformers, and other individual
units that go to make up a "‘radio,” have been
known and used for several years. In England
great emphasis has been laid upon and many
arguments built around such measurements as
contrasted with those which include everything
in a receiver between antenna and loud speaker.
While it is true that the characteristics of such
units can be combined to produce a fair approxi-
mation of what the complete receiver will do, an
overall measurement carries much more convic-
tion to the engineer.

An interesting experiment was carried out at
station woR some time ago, and more recently
by wirw, to enable listeners to determine how
low and how high in audio frequencies their
receivers were responsive. At wiLw, where a
Wurlitzer organ forms part of the studio equip-
ment, continuous tones varying from the lowest
to the highest organ note were put on the air,
First the pure note of the open diapason was
transmitted and then it was played with various
harmonics added. This enabled the listener to
determine not only the acoustic limits of his
receiver and Joud speaker but the change in
quality as the harmonics modulated the originai
pure note.

In laboratory the business of performing the
same experiment or that of investigating the












THE BASCO A-B POWER UNIT

FOUR OR SIX-VOLT A-POWER This device contains a B-Power unit and a storage battery-trickle char-
A combinalion slorage ballery and full-wave dry rectifier available in ger combinalion. A visual indicator shows the state of charge of the
four and six-volt models, made by Triple A Specmlty Co., Chicago. hattery. Price §75.

Price: either model. $39.5

A TWO AMPERE “TUNGAR” BATTERY
CHARGER

A well known product of the General Electric
Company {or charging A and B storage batteries.

Price, $18.00 P

"
%

i

THE “ACME” B POWER UNIT
For use with receivers containing up to twelve
iubes, including a 171 type power tuhe. A Ray-
theou reclifier is used. Price: $50.00

ANOTHER B POWER UNIT

This unit supplies up to 135 volts at a 60 milliam- A POWER AMPLIFIER AND B SUPPLY

pere load—more than enough for most receivers. Man- An A-B-C power supply lor receivers using a.c. tubes. The unit con-
ufactured by tihe All-American Company and priced tains one stage of power amplification using a 210 tube. Manufac-
at §27.50 tured by the Radio Receptor Co., New York, and priced at $60.00



FACTS ABOUT THE FADA “SPECIAL” SET

N\
N
G

Y
o
o
S

N

mover of every business, whether cheese, steel,

or clothing, it is also the heart of the radio in-
dustry. The radio public is awakening to the
fact that research is a prime mover in the radio
industry; that research, and research only, can
produce faithful reproduction, ample volume,
satisfactory selectivity, ease of control, and per-
fect stability. The result is recognition of re-
search as the paramount factor, and consistent
with this recognition, is the gradual stabiliza-
tion of the industry—its gradual ascension to
an impregnable position. ’

Research is directly responsible for every
good receiver and for every development in ra-
dio receiver design since the day kpka com-
menced its broadcasting activities. A good radio
receiver cannot be produced without a research
background.

As an example, let us consider a typical re-

ceiver, the design of which may be laid directly
at the door of research. This receiver consists
of three stages of radio-frequency amplification,
a non-regenerative detector and two stages of
audio-frequency amplification. 1t is known as
the Fada “‘Special.” But before we can enter
into the mechanics of the receiver, we must first
ascertain why the electrical design used was se-
lected.
- The problem placed before the engineering
department was the development of a radio re-
ceiver limited to six tubes. The apportioning of
the tubes was the first problem. How many
stages of radio-frequency ampiification should
there be; and how many stages of audio-fre-
quency amplification? Having developed audio-
frequency transformers with known response
characteristics and known gain per stage, and
knowing that a two-stage audio amplifying
system using their transformers would give the
proper amount of amplification, the engineering
department decided upon two stages of trans-
former-coupled audio amplification. Since the
detector unit utilizes but one tube, the remain-
ing three tubes can be applied to the radio-
frequency system.

The development of the radio-frequency sys-
tem brings to light many interesting features.
Should the stages be tuned or untuned or a com-
bination of both? Should the stages be shielded,

]UST as the research laboratory is the prime
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and what material shall be used for the shield-
ing” Since the receiver utilizes an antenna as
the pick-up system, the three stages of radio-
frequency amplification will give a high degree
of sensitivity. The demand for selectivity neces-
sitates the use of tuned stages of radio-frequency
amplification. But the development of a three-
stage tuned radio-frequency amplifier does not
mean a simple decision to use three stages. Con-
sideration must be accorded to the wavelength
response of such a system. The average system
possesses wavelength characteristics which fall
in amplification as the wavelength is increased
i.c., the amplifying power of the radio-frequency
amplifier is high at the shorter wavelengths and
as the tuning dials are manipulated to tunc to
the longer wavelengths, the amplification de-
creases, and at 550 meters is a fraction of that
at 230 or 3o00.meters. This situation must be
avoided; it is desirable that the receiver should
possess equal amplification over the entire broad-
cast frequency spectrum.

Since the allocation of frequencies to broad-
casting stations is such that excellent selectivity
can be obtained with two stages of well-designed
and shielded tuned radio-frequency amplifica-
tion, the third stage can be utilized to balance
the two tuned stages and give the system the
desired wavelength response characteristic. The
radio-frequency system would, therefore, con-
sist of two stages of tuned radio-frequency am-
plification and one stage of untuned radio-
frequency amplification.

The decision to shield the individual stages
was immediate, since shielding, if properly car-
ried out, is conducive to better radio receiver
operation and consequently better radio recep-
tion and better stability is thus attained in the
radio-frequency stages because coil interaction
is eliminated. By the elimination of coil inter-
action, neutralization is made more effective.
Better tone quality is also obtained, because by
eliminating coil interaction, the side-band char-
acteristics planned in the design of the tuned
stages are actually obtained. Selectivity is aug-
mented, because direct coil pick-up is precluded.
The elimination of coil pick-up also means
greater amplification in the radio-frequency
system.

The selection of the shielding material is

By John F. Rider

governed by the effect the shield has upon the
inductances used in each stage. In order to mini-
mize the electrical effect upon the coils, a ma-
terial with a high conductivity must be used,
since high conductivity means lower losses.
Aluminum was decided upon, and the shield
takes the form of a can, completely enclosing
the radio-frequency transformer. With the
shields of proper diameter and properly located
with respect to the coils, the losses introduced
are so small as to be entirely negligible.

In view of the fact that the radio-frequency
coils are shielded, it is possible to make use of
the most efficient type of winding—the single-
layer solenoid. Without shields, a cascade sys-
tem employing such coils would be quite diffi-
cult to control. The selection of the single-layer
solenoid was also based upon the fact rthat it
can be wound with the greatest degree of ac-
curacy, particularly so when the winding form
is grooved, and the turns arz wound in these
grooves.

The receiver is to be dual tuned, requiring
two condensers controlled by one drum dial
and another single condenser controlied by the
other drum dial. Such control is simple because
of the precision methods employed in the test-
ing and matching of the coils and tuning conden-
sers. Each tuned transformer consists of three
windings, the primary, the secondary, and a
neutralizing winding. Each of these windings
is matched on a radio-frequency testing instru-
ment, to within one eighth of one per cent. The
coil under test is plugged into an oscillator cir-
cuit and a resonance point obtained with a stan-
dard condenser. This condenser is so graduated
that a 10 per cent. variation in resonance is
spread out across the 1oo-division dial. The dial
settings for the resonance point for each winding
are noted and the coils segregated according to
these figures. The result is that each group of
three coils consists of coils with windings which
never vary more than one eighth of one per cent.

The same precision in testing applies to the
tuning condensers, and because of the mechani-
cal design of these condensers, full accuracy is
maintained during the operating life of the
unit. Each completed tuning condenser is made
to within one per cent. plus or minus, of its rated
capacity, and each condenser in a group of three
is matched to within one eighth of one per cent.
of the others. The matching of the variable con-
densers is carried out by means of a special
radio-frequency measuring instrument designed
for the purpose.

The construction of variable condensers
which will not vary more than one per cent. calls
for detailed engineering. The brass used for the
plates must be very accurate, the tolerance
limit being 0.0005 of a mil in thickness. To as-
sure perfect alignment of the condenser plates,
and a smooth rotary action, large bearings are
used, these latter being approximately 3’ in
diameter. To further assure perfect alignment of
the brass plates, each plate is individually
stipled and leveled.

But the precision construction and matching
of coils and condensers is not sufficient to assure
perfect operation. [t is necessary to assure per-
fect mechanical support for these units—sup-
ports which will bg identical in every receiver of
similar design. [t is necessary to select a base for
the condensers which will assure easy operation,
not for a short while, but for years to come.









“Our Readers Suggest—"

WO pages of Rapio Broapcast will regularly

be devoted to publishing coniributions from
readers who have made iuteresting improvements
in the use of ready-made radio products. These
suggesiions may deal with complete radio recervers,
sockel-power units, “ kinks” in the placing of loud
speakers, or slight circuit or mechanical changes
in apparatus in general use. Our readers have a
wealth of experience along these lines and these
bages offer an opportunity for them io share their
Sfindings. Typewriiten coniributions from readers
are welcomed which, if published, will be paid for
at our regular space rates. In addition, a monthly
award of $10 will be paid for the best contribution
published each monih. Address all contributions fo
Complete Set Editor, Rapio Broabcast, Garden
City, New York—THg EDiToR.
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A Short-Wave Converter for any
Radio Recetver

r ["HERE is to-day sufficient material being
broadcast below 100 meters (3000 kc.) to
interest the serious fan and to justify the

construction of simple apparatus for its reception.

In some cases the use of a short-wave receiver

will make possible the reception of important

programs beyond the range of the conventional
receiver. The construction of a short-wave re-
ceiver is often an expensive proposition, and con-
verters heretofore described have been rather
complicated affairs. It is the intention of the
writer to describe a simple and inexpensive con-
verter which, when attached instantly to any
broadcasting receiver, makes it possible to re-
ceive on wavelengths between 15 and 125 meters

(20,000 and 2400 kc.) No change is made in the

present receiver but by means of the converter

the former is aiternately available for short- or
broadcast-wave reception.

L2and L3

GND. ANT.

THE SHORT-WAVE CONVERTER

The short-wave converter takes the form of a
very simple and incidentaily highly efficient
short-wave receiver, the output of which is
connected to the audio-frequency amplifier of the
present broadcast receiver. A simple plug-in
arrangement makes the change a matter of a few
seconds.

The following is a list of the parts used in the
short-wave converter iliustrated and described:

L;, Lo, Ly—Set Aero Short-Wave Coils.

Ci—Amsco 0.00025-Mfd. S. F. L. Condenser.

Ly+—Silver-Marshall Choke. No. 275

R;—Clarostat 0-500,000-Ohm Resistor.

Re—Amsco 3-Megohm “Grid Gate,”
Mounting,

Ry—Amsco 20-Ohm Rheostat.

C;—Tobe 0.00025-Mfd. Fixed Condenser.

Cs;—Tobe 0.001-Mfd. Fixed Condenser.

Three Four-Foot Lengths of Flexible Wire.

Sub-Panel Brackets, Hardware, and Old Tube
Base.

National Type C Dial.

Amsco Floating Socket.

7 x 12 X % Inch Celeron Panel.

7 X 11 X § Inch Wood Baseboard.

Two “XL"” Laboratories “ Push” Binding Posts.

with

SHORT WAVE BOVERTER

gt

THE FRONT PANEL

The construction of the short-wave converter
is best described in the accompanying illus-
trations. However, a word regarding the con-
necting plug may be of assistance.

The three wires leading respectively from the
radio-frequency choke coil, A-battery minus, and
A-battery plus, are led to the base of a discarded
tube, as made clear by reference to Fig. 1. The
glass of the old vacuum tube is broken off and
the base cleaned out. The three wires are soldered
to terminals inside the base, one to the A-plus
plug, one to the A-minus plug, and one to the
plate terminal. These terminals may be identified
by holding the tube base, bottom down and the
side pin toward you. With the base in this
position, the two rear posts are A plus and A
minus respectively from left to right, and the

N

left-hand front post is the plate terminal. The
base of the tube is now filled with a wax com-
pound, such as the top of a discarded B battery.
This is easily done by placing small pieces of the
wax in the tube base and melting them with a
hot soldering iron. The receiver may be wired
with bus bar, but the author found coded flexible
wire more convenient. All leads should be made
as short as possible.

The function of the choke coil is important.
If the Silver-Marshall one is not available, one
may be made by winding 100 turns of 26 d.c.c.
wire at random on a wood spool, % inch in
diameter with }-inch wooden core.

To operate the short-wave converter, remove
the detector tube from the regular broadcast
receiving set and place it in the tube socket of
the converter. Next select the plug-in coil from
the Aero set covering the wave band in which
you wish to receive, and plug it into the coil
jacks. Then insert in the detector tube socket
of the regular broadcast receiver the plug made
from the old tube base. When the antenna
and ground have been changed to their respective
posts on the converter, you are ready to listen-in.
To do so simply leave the loud speaker where it
is, or, if phones are used, these may be plugged
in as usual in any stage for which a jack is pro-
vided on your particular receiving set. Turn the
Clarostat until the receiver oscillates. Tune-in a
station and clear up the signal by a further ad-
justment of the Clarostat or rheostat as re-
quired.

PerrY S. GRAFFAM.
Boston, Massachusetts.

STAFF COMMENT

HILE the importance of short-wave

reception cannot be overstressed, state-
ments regarding its immediate and direct utility
to the fan must be qualified. Rapio Broapcast
does not care to encourage the use of radiating
short-wave receivers, and the more simple sets
necessarily fall into this category. Serious experi-
menters, broadcast enthusiasts desiring to take
up code work, and fans in isolated districts are,
however, undoubtedly justified in conducting
experiments along these lines. Mr. Graffam’s
inexpensive arrangement offers perhaps the sim-
plest introduction into the realm of megacycles.

7 R.F. Choke
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0.00025 mid, =" P -
FIG. 1| L2
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HOW TO IMPROVE YOUR OLD RECEIVER

A radio set of other years can be brought up to date by improving the audio quality through

new transformers, tubes and loud speakers or by the purchase of a complete power-supply-
amplifier unit. These changes help greatly. R.f. Changes are not suggested

and October issues of Rapio Broapcasr,

dealing with the judging and attainment
of good tone quality, resulted in hundreds of
letters from readers, asking specifically how cer-
tain makes of receivers could be converted to
give the high-grade tone quality described. It
was the writer’s intention to answer the letters
directly in these columns, but their number grew
50 large that it would require an entire issue of
the magazine to meet the demand for informa-
tion. This article is based upon the questions
raised in the letters and will serve as a concen-
trated answer to these letters.

Hundreds of thousands of radio enthusiasts
are owners of receiving sets sufficiently selective
to be satisfactory, but falling far short of the
latest standards of tonal reproduction. So long
as the receiver meets the simple requirement of
being sufficiently selective, but not too selective,
it can be converted to give good tone quality.
The writer does not mean to imply that the
radio-frequency end of the modern receiver is
not as greatly improved as the audio end and
that the most satisfactory measure, after all, is
not to discard entirely the obsolete receiver.
But not everyone is in a position to employ
this remedy; some of us must reconcile ourselves
to tuning with several dials and to great sensi-
tiveness at the high frequencies, where it is not
especially needed, and lack of sensitiveness at
the low-frequency end, where it is most desired.
Simplicity of control, and equal amplification
throughout the wavelength scale, are features
embodied only in the latest receivers. But, given
satisfactory selectivity, an old receiver may be
greatly improved so far as tone quality is con-
cerned.

Exceedingly sharp tuning, such that high-
power stations within fifty or a hundred miles
are heard with considerable volume only when
tuned-in precisely and always disappear with a
whizz and hiss when detuned but one or two de-
grees from exact resonance, indicates selectivity
too great for the attainment of good tone qual-
ity. Oftentimes a receiver behaving in this way
can be made to tune more broadly, so that
neither the low or high audio frequencies are cut
off, by installing a somewhat longer antenna.

Having once determined that the radio-
frequency end of the receiver does not tune too

THE articles appearing in the September

By EDGAR H. FELIX

sharply, improvement of tonal quality is a mat-
ter of re-vamping the audio system. The essen-
tial requirements for good tonal quality are:
(1) Audio-frequency transformers of sufficiently
good quality to pass the entire tonal range; (2)
tubes of sufficient power and emission to ade-
quately handle signals of considerable magni-
tude (3) a power supply assuring correct A, B,
and C voltages to every tube under actual oper-
ating conditions; and (4) a loud speaker capable
of setting up sound waves throughout the audio
scale.

Prior to recent developments in transformer
design and material, resistance-, and impedance-
coupled amplification were the only systems,
within reach of the experimenter, capable of
handling broad tonal lange. These systems under
proper conditions are not excelled in quality
output by high-grade modern transformers, but
require an extra stage so that they are not
easily incorporated in a manufactured receiver,
unless it is especially designed to accommodate
them. During the last year, transformer devel-
opment has reached such a point that two
stages may be used to give the best of tone qual-
ity.

Transformers can be manufactured at a cost
as low as forty cents, although the actual raw
materials which go into the better transformers
cost as much as eight times that figure. Expen-
sive iron alloys, which magnetize and de-
magnetize rapidly, and high-inductance wind-
ings, are essential if the entire tonal range is to
be amplified. Under no circumstances, can cheap
transformers serve as well as well known expen-
sive ones. In replacing transformers, to make the
job worth while, confine yourself to the best.
Some of the better receiving sets of earlier vin-
tages, are not equipped with suitable transform-
ers and the substitution of such makes as Amer-
tran, Ferranti, Silver Marshall, Thordarson,
General Radio, Rauland Lyric, Modern, All
American, Pacent, Sangamo, and Samson, to
mention some of the better ones, is decidadly
worth while.

REPLACING OLD TRANSFORMERS

O DETERMINE whether such substitu-
tion is feasible, open the cabinet and ex-
amine the audio-frequency transformers. See if
they are easily removed and if the four terminals

are so marked that you can put labels on the
wires before you remove them, indicating the
correct filament, grid, plate, and B-terminals.
This will prevent confusion when you put the
new transformers in place. Adhesive tape is a
convenient form of label. Measure the space
available for transformers because cheap trans-
formers are often small. The high grade ones,
with which you replace them, are likely to be
somewhat larger and hence may not fit in the
space provided for the old transformers. Where
the problem requires moving of sockets and
other parts, your local dealer can replace the
transformers for you. His charge should be be-
tween two to five dollars, plus the cost of the
transformers themsclves.

The next link in the chain of audio reproduc-
tion concerns the tubes used. You cannot hope
to secure good quality, if you do not use a power
tube in the last stage. The ux-201-a (cX-301-4)
tubes in the output stage are capable of only
moderate volume with good quality. If you are
attaining fair quality with such tubes now, after
replacement of the transformers they may prove
unsatisfactory, because the added energy in the
low frequencies, impressed upon the output
tube by the new transformers, will not be handled
satisfactorily.

In the case of the storage-battery receiver,
wired with but a single C battery connection,
both the first and second stages are usually sup-
plied with the same C battery voltage, generally
4%, Re-wiring of the set, however, is not neces-
sary to put in an UX-171 (CX-371) or a Ux-t12
or cx-312. Manufacturers such as Na-Ald, have
developed special sockets with flexible cable con-
nections, enabling you to add the necessary grid
and plate voltages to operate power tubes, with-
out any wiring changes.

There is one exception to the general rule that
replacement of the transformers and addition of
a power tube will bring you better tone quality.
Certain reflex receivérs, which enjoyed a fairly
wide sale three and four years ago, are not
adapted to this simple conversion. The use of a
grid bias and plate potential satisfactory for
audio purposes may render the radio-frequency
amplifier of these reflex sets quite unstable.
Many of these receivers are such heavy con-
sumers of plate current that discarding them is
an economy. It is not worth while to attempt to






A Quality Five-Tube A.

By JAMES MILLEN

C. Receiver

r'j[‘HlS article describes the construction of
an a.c. operated receiver, the new type a.c.
tubes being used to accomplish the electri-
fication. In the preceding article in this series,
published in last month’s Rapio Broapcasr,
some general information on a.c. tubes was
given. .

In explaining how to use these a.c. tubes with
an actual receiver, we have chosen a circuit which
embodies some of the features of the Browning-
Drake receiver. Strict adherence to the instruc-
tions contained in this article will result in a light
socket operated receiver equaling in sensitivity
and selectivity a receiver operated on standard
storage-battery type tubes.

Before going into details regarding the con-
struction of this a.c. receiver, we will point out
how the circuit differs from that of Browning-
Drake sets First, let us consider the r.f. ampli-
fier. Most previous designs of the Browning-
Drake receiver have used a 199 type tube as the
r.f. amplifier, because the tendency for this tube
to oscillate is less than with a 201-a type tube.
A. c. tubes, however, have characteristics similar
to the latter type, and since an a.c. tube is used

UX-226
CX-326

FRONT VIEW OF THE RECEIVER

in the r.f. stage of the receiver described here, it
becomes necessary to devise some practical
method of preventing this r.f. amplifier from
oscillating.

In Fig. 4 is shown, at ““A,” the circuit of the
original Browning-Drake radio-frequency ampli-
fier using Hazeltine neutralization; at “B” we
see the Browning-Drake circuit using the Rice
system of neutralization. At “C’" is shown the
circuit arrangement for use of a 226 type a.c.
tube. In the grid circuit will be noticed a non-
inductive resistor, having an ohmic value of
approximately 1000 ohms. It is the use of this
grid resistor or, as it is more generally called,
“suppressor,” that makes possible the balancing
of the circuit. As this resistor is not placed in the
tuned circuit, it has no detrimental effect upon
the selectivity of the receiver.

The arrangement shown at “C,” Fig. 4, is
used in the final model of the receiver illustrated
in this article, and it will be noted that the plate
voltage is fed to the plate of the tube through a
choke coil, Ly, instead of through the primary
winding of the r.f. transformer. The former
method (feeding the voltage through a choke

coil) tends to somewhat stabilize the operation
of the receiver, especially when a socket-power
unit is used for the B supply.

The antenna is coupled to the first coil in the.
usual manner, 7., through a so—150 micro-
microfarad midget variable condenser, to a
center tap on the coil. If the antenna is over 40
feet in length, the connections should be as indi-
cated in the diagram, but if a shorter antenna is
used, the lead from the midget condenser may
connect directly to the grid end of the coil in-
stead of the center. In congested localities, ex-
cellent reception, with greatly improved selec-
tivity, is obtained by using a 3-foot length of
bus bar for an antenna. The bus bar should be
attached directly to the grid end of the coil.

THE AUDIO AMPLIFIER

HE audio channel employed is capable of
producing excellent tone quality and at the
same time lending itself equally well for use with
either the new a.c. tubes or the standard storage
battery tubes. The wiring of the audio channel
is shown in the complete circuit diagram. Fig. 2.
In the first stage is employed an impedance
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FIG. 1
Complete circuit diagram of the complete a.c. operated receiver
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coupling unit which is incorporated a radio-
frequency choke coil; in the second stage, resist-
ance coupling is used, while the third stage em-
ploys a special arrangement of resistance and
impedance with the impedance in the grid circuit
of the power tube so as to eliminate any tendency
of the amplifier to ““motor-boat” when used with
some types of B power units. A tone filter, Ls, is
incorporated in the output circuit as a protective
device for the loud speaker.

As will be noted from the circuit diagram, Fig. 1
resistance-capacity filters (Re-Cz, Rs-Cs, and
Rs-Cs) are employed in the grid circuits of each
of the audio tubes. These filter circuits prevent
“motor-boating” and make the operation of the
audio amplifier entirely stable under all con-
ditions. The grid bias resistances, Rz and Rs, as
well as the mid-tapped resistance, Rs, across the
filament of the detector tube, are all of the fixed
variety so as to eliminate needless adjustment
and enable the home constructor to obtain the
same excellent performance from his receiver as
from the original laboratory model.

Thg va'riou's photographs, wor}(ing d_rawiqgs, FROM THE UNDER SIDE
and circuit diagrams accompanying this article
give all the necessary details regarding the con-
struction of this receiver and only a few ad-
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The letters correspond with the parts list on page 137. On page 33 of Rapto BroapcasT for
November, 1927, appeared a back panel view of this set to which reference may be made
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CX-310
orUX-210
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CX-316-B
orUX 216-8

CX-374 €1,€2,€3,C4,C5.

orUX-274

A PUSH-PULL POWER AMPLIFIER

B SUPPLY Ar
RECEIVER

The amplifier illustrated above is designed to give excellent quality reproduction of radio programs. The push-pull amplifier uses two
cx-310 (UX-210) power tubes which are capable of supplying to a loud speaker large amounts of undistorted power. The entire amplifier

is constructed on a pressed steel sub-base

A NEW “TWO.TEN” POWER AMPLIFIER

and light socket B power unit described on

pages 163 and 164 of the July Rapio
BroapcasT has recreated considerable interest in
push-pull amplification. The device described
consisted of a single-stage push-pull power
amplifier built into a steel case and chassis
assembly which also housed the power supply
equipment. The latter furnished A, B, and C
power to the push-pull amplifier and B power
for the radio receiver as well. While this unit,
termed for simplicity a “Unipac,” possessed
considerable merit, its power output, even with
a pair of 171 type power tubes, would appear to
be insufficient for really substantially distortion-
less reproduction, assuming that from 1.5 to 2
watts of power is required for good dance music
volume, and that the amplifying system should
possess a fairly flat frequency characteristic of
from 30 to 5000 cycles.

The undistorted power output obtainable from
the previously described unit is higher thanis
generally obtained from receiver output stages,
and, in fact, is greater than is often obtained
from some of the more popular power packs em-
ploying a 210 type tube, the operating voltages
of which are often less than they should be.

As a result of the interest that has been dis-
played in this earlier push-pull “Unipac,” a
higher-powered model has recently been de-
veloped employing a pair of ux-z10 (cx-310)
type amplifier tubes capable of delivering from
3 to 4 watts of undistorted power to a good loud
speaker. It is probably quite safe to say that this
is one of the most powerful receiving amplifiers
yet developed for the home constructor, and the
quality of reproduction it provides is really re-
markable. After listening to the push-pull
amplifier of the type described here, the signifi-
cance of the popular phrase ““tube overloading,”
as applied to conventional receiving amplifiers,
is really brought home.

THE combined push-pull power amplifier

By William Morrison

This newer combination is illustrated here-
with, and closely resembles the push-pull model
previously described. The new “Unipac” con-
sists of a full-wave rectifier, which may use
either ux-2168 (cx-316-8) or the new ux-281
(cx-381) type tubes, and a push-pull amplifier
stage with the two ux-210 (cx-310) power tubes.
A good idea of the details of the device may be
gained from the detailed circuit diagram, in which
the parts are lettered to agree with the list of
parts on the next page.

The power supply uses a large, full-wave
power transformer supplying 7.5 volts from
two separate windings for lighting the rec-
tifier and amplifier tubes. Its priimary is
designed for 103- to 120-volt, 6o-cycle, lighting
circuits, while a split high-voltage secondary
supplies 550 volts a.c. (r.m.s.) to the plates of the
rectifier tubes. Due to good transformer design,
the ux-216-8 (cx-316-8) rectifler tubes will
deliver from 500 to 530 volts of unfiltered d.c. at
a 106 mA load. This voltage is about all that
may safely be used upon 210 type amplifier tubes

wmumwmmmmvwmwF acts AbOut ThlS Ampliﬁev’u-mm--mm.--mm.mn

Circuit: Single stage push-pull power ampli-
fier

Tubes, Two cx-310 (Ux-210) tubes in push-
pull amplifier, two cx-316-8 (Ux-216-8)
rectifiers, one cx-374 (Ux-274) glow tube.

Cost: $83.25, without tubes. (Tubes: $38.50)

This power amplifier is capable of supplying
3 to 4 watts of undistorted power to a loud
speaker. Complete A, B, and C power is ob-
tained directly from the light socket. The
rectifier and flter system are designed to
supply the power amplifier tubes with about
500 volts for the plate and the necessary C
bias. The unit is arranged to replace the
second audio stage in a receiver. The unit is
encased in a nicely finished metal cabinet

after a 40-volt drop has been allowed for in the
filter system. The filter output is about 460 to
490 volts d.c., of which 35 to 40 are used for C
bias on the amplifier tubes, the remaining 425 to
450 volts being actual plate potential supplied
to the push-pull amplifier. The rectifier life will
be quite good since each ux-216-B (cx-316-B)
is called upon to furnish only 53 mA., while these
tubes are actually capable of supplying 65 mA.
A single ux-281 (cx-381) rectifier would deliver
nearly the same power output as the two 216
type tubes, but the use of a single half-wave
rectifier, such as the type 281, is generally to be
discouraged as increasing the filtration problem,
and almost invariably resulting in an excessively
high value of hum in the loud speaker. Two 281
type rectifier tubes, however, will give a higher
output than two 216-B tubes by about 50 to 60
volts, and their use is recommended, not so much
because of the increased power output, but be-
cause of their probable longer life due to oxide
coated filaments and rather generous design.

The filter system is substantially the same as
is used in the smaller “Unipac,” except for the
use of 1000-volt condensers, which are necessary
because of the high voltages used. A combination
selective and ““brute-force” filter scheme is em-
ployed, resulting in very good filtration at high
current values.

The amplifier stage consists of a split winding
input transformer with a step-up ratio of 3:1 per
tube, and a split winding output transformer
matching the impedance of the ux-210 (cx-310)
amplifier tubes to that of a Western Electric or
similar loud speaker at 30 cycles. The overall volt-
age gain of the amplifier is about 20 to 22 times.

CONSTRUCTION

HE construction of the “Unipac” is quite
simple, involving only the mounting of a
number of standard parts upon a standard steel
chassis, the wiring up of these parts, and the
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NATIONAL*B

Type 7180—A ‘B’ That’s Built for Service

A Strictly Heavy-Duty Rating
Power-Unit Supplying OutputRating is 7omils at 180 volts.
Detector Voltages 22 to 45 adjustable  Uses R. C. A. UX 280 or Cunning-
R. F. Voltages - s0to75adjustable ham CX 380 Rectifying Tube. 3P R
A.F. Voltages - goto 135 adjustable  Licensed Under Patents of Radio SIMINATED VELVET
Power Tube Voltage - 180 - fixed Corporation of America and As- W Al
sociated Companies. For 110120
volts, 5060 cycles A. C. .
Protects Tubes, Condensers ’ yeles only
against excessive and harmful volt- by s 540,00, Rectifier Tube $5.00
ages. Designed for lasting service )

A . f rite National Co. Inc., W. A. Ready, }frzs.,
with liberal factors of safety. Malden, Mass., for new Bulletin 124

List Price with Cord, Switch and

NATIONAL POWER TRANSFORMERS and FILTER CHOKES for AMPLIFIERS
Specified generally. Transformer Type R, center tapped Goo v. secondary.
Price $12.50. Transformer Type U, both 6oo and 460 v. secondary $14.50.
NATIONAL FILTER CHOKES - per pair in heavy case - Type 8o, $10.00.
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NATIONAL TUNING UNITS — THE HEAVENLY TWINS

More National Tuning Unirts have been used by set builders than_all other similar components combined,
Standard sinces 1923 Approsed By Thes OFFICIAL Designo

BROWNING & DRAKE
o —— .
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LYNCH
5 tube
de luxe Deck

Improved Appearance
and Performance

You can build any 5-tube circuit simply and
inexpensively with this new De Luxe Deck.
This Lynch innovation improves the appear-
ance and performance of the home-construct-
ed set—at GREATLY REDUCED COST.
Choose your own circuit and component parts.

The Deck includes, all mounted ready for
wiring:

N

1 Westinghouse Micarta Panel
6” X 12”

5 Eby De Luxe Sockets

4 Lynch Cartridge Condensers

7 Lynch Metallized Resistors

4 Lynch Special Mounts

The Lynch 5-Tube De
Luxe Deck ONLY $12.50

P
Lynch Complete Resistance Line

Lynch Resistors are specified for the season’s
best receivers. They are popular because of
their accurate, permanent, and noiseless per-
formance in thousands of sets. When buy-
ing resistors specify Lynch.

The LYNCH BOOK

“Resistance the ‘Control Valve’ of Radio”
explains for the layman the uses and value of
resistance in radio. Easy to read, interest-
ingly illustrated, many circuits. The infor-
mation is reliable and worth dollars—you can
get a copy for only a quarter. Send for the
bookle: today.

Send for
your

copy
today

ARTHUR H. LYNCH, Inc.
General Motors Building
1775 Broadway at 57th Street
New York City

N e —————————— O

O

The Radio Broadcast

LABORATORY INFORMATION
SHEETS

HE Rapio BrRoapcasT Laboratory Information Sheets are a regular feature of this

magazine and have appeared since our June, 1926, issue. They cover a wide range
of information of value to the experimenter and to the technica! radio man. It is not our
purpose always to include new information but to present concise and accurate facts in
the most convenient form. The sheets are arrangedso that they may be cut from the
magazine and preserved for constant reference, and we suggest that cach shect be cut out
with a razor blade and pasted on 47 x 6~ filing cards, or in a notebook. The cards should
be arranged in numerical order. An index appears twice a year dealing with the sheets
published during that year. The first index appeared on sheets Nos. 47 and 48, in No-
vember, 1926. In July, an index to all sheets appearing since that rime was printed.

All of the 1926 issues of Rapio Broapcast are out of print. A complete
set of Sheets, Nos. 1 to 88, can be secured from the Circulation Department,
Doubleday, Page & Company, Garden City, New York, for $1 oo. Some readers have
asked what provision is made to rectify possible errors in these Sheets. In the unfor-
tunate event that any such errors do appear, a new Laboratory Sheet with the old

number will appear.

—THE EbpIToOR.
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Loud Speakers

GENERAL CONSIDERATIONS

IT HAS been realized for some time that a large
diaphragm type of loud speaker is capable of giving
somewhat better frequency response than can be
obtained from a short horn. These large diaphragm
loud speakers have generally been called cones
because the large diaphragm in most cases takes
the form of a right circular cone.

There are certain essential characteristics which
must be striven for in designing a loud speaker of
this type. What we desire in the diaphragm is to
obtain a large surface of great stiffness or rigidity
and, at the same Lime, extreme lightness. If such a
material can be obtained, a very satisfactory loud
speaker could be made consisting simply of a sheet
of the material freely supported at the edge. Such
a material having a high ratio of stiffness divided
by mass is difficult to obtain, and it has been neces-
sary to devise diaphragm shapes which will give the
necessary stiffness and which will still be light. This
is the reason why a cone shape has generally been
used, for it will give the necessary characteristics.

Recently there was described in Rapio Broap-
CAsT the Balsa wood loud speaker, which repre-
sents an attempt to obtain a large flat diaphragm
using a light material, with the required stiffness
obtained through the use of slats radiating from

the center. Because of the extreme lightness of Balsa
wood it is possible to obtain in this way a very high
ratio of stiffness to mass.

It is, of course, essential that any loud speaker,
if it is fo radiate sound effectually, be made as light,
as possible so as to require only a small amount of
energy to move it. It is desirable that the entire
diaphragm shall move and that the major resis-
tance it encounters in moving should be that due
to the energy required to move the air about the
diaphragm and set up sound waves in theair.
Any of the available energy that is used for other
purposes represents a loss.

An excellent book, Wircless Loud Speakers, is
published in England by Iliffe and Cons and writ-
ten by N. W. McLachlan. Tte author says, in
speaking of cone type loud speakers:

“There is a wide field for mathernatical and ex~
perimental work regarding the behavior of dia-
phragms of various shapes and sizes. By exact
measurement, coupled with analysis, it will be
possible to pave the way to better reproduction
and to evolve a diaphragm Wlth qualities superior
to those now used. Until this is done we must re~
main in ignorance of the action of diaphragms at
various frequencies. The human ear may judge one
diaphragm to be better than another, but it cannot
give exact data.”
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B Power Device Characteristics

TYPICAL CURVES

ON THIS Laboratory Shect are given a_group
of curves, supplied by the Raytheon Manu-
facturing Company, which show how the output
voltage of a typical B power unit varies with the
transformer voltage. The circuit diagram of the
rectifier and filter system used in making these
tests is given on the curve. The curves apply when
a type BH or similar tube is used as the rectifier.
These curves indicate the following facts:

(a.) That the slope of all of the curves is the
same. This is Lo be expected because the
slope is determined entirely by the resis-
tance of the circuit, which does not vary.

(B.) That an increase of 50 volts in the trans-

former voltage is effective in producmg an

average of 75 volts increase in the output
voltage.

That the output voltages of the system

at no load have approximaltely the same

value as the transformer voltages.

(D.) That the total resistance of the rectifier-
filter system is about 1340 ohms. (This
value is determined by dividing the dif-
ference of any two voltages on the straight
portion of any one curve by the differ-
ence of the corresponding load currents.)
The resistance of the choke coils used was
known to be 600 ohms so that the effec-
tive resistance of the rectifier is about
740 ohms.
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HE modern battleship, typifying power is
a true symbol of the engineering genius, the
mechanical and electrical precision embodied in AY
Ceco Tubes.

Judge these triumphant Ceco Tubes by RESULTS achieved
in your own set—Buy them by the name Ceco, choosing in
consultation with your radio dealer the general or special
purpose tubes best suited to your set.

You may justly expect more of Ceco Tubes and you’ll GET
more.

Steadier Performance—Longer Life.

FOR UNDISTORTED POWER IN YOUR SET SE

CeCo Type “E” (120) CeCo Type “F” (112) CeCo Type “J-71” (171)
A power amplifier tube for A power amplifier tube for  Out-put tube will handle the largest
the last stage of audio fre- the last stage of audio fre- loud speaker at full volumc. At
quency. For use with dry quency. For use with stor- ninety volts it will handle twelve
cells. age battery, or A. C. Lu:j]gs the X,gdistorted volume of the

Fil. Volts .. .........3. Fil. Volts . .5 ordinary “A” type.

F;l. Amps. e Fil. Amp. . i Fil Volts....................... S.

FilL. Amp.............. ... .. 5

Plate Volts 90-180. Plaie Volts 90-180. Plate Volts 90-180.

X Base—Long Prongs. UxX Ba.se—Lo‘ng Prongs. UX Base—Long Prongs.

List Price $2.50 List Price $4.50 List Price $4.50

There’s a CeCo Tube
for Every Radio Need

General Purpose Tubes
Special Purpose Tubes
Power Tubes

Filament Type Rectifiers,
A. C, Tubes

Ask your Dealer for
Complete Data Sheet

C. E. MFG. CO., Inc.

PROVIDENCE, R. I

Largest plant s the World devoted exclusively to
making of Radio Tubes
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Better tubes

FOR

Better radios

Registered
ride
Mark, sym-
bolic of the
sturdy de-
pendbility
of Gold
Seal Radio
Tubes

Standard 'Typesv

The price of perfect radio -

reception—¢lear, rich and
flawless—is infinite attention

to every detail. With a good .

set and a good speaker, don’t
“take a chance” on.tcheap
tubes. Installa full set of the
reliable

Gold Seal

Radio Tubes

There have been great iro-
provements made . in tubes
—is your equipment up-to-
date?’ Enjoythe latest devel-
opments in radio reception.
You can make the . change
yourself easxly

Send: for free copy of our ‘néw
booklet,‘*Better Tubes for
Better. Radios"”=- full:.of helpful

information.  Use ‘coupon :below.

Gold Seal Electrical Co., Inc.
250 Park Ave., New York

Send me copy of the new booklet.
Nume

Address
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“Gain”

SIMPLE MATHEMATICAL CALCULATION

THE diagram on_this Sheet shows an ordinary
tuned circuil with a source of high-frequency
voltage, e, in series with it. The voltage e can be
considered to be the voltage induced in the tuned
circuit from another coil, the primary of a radio-
frequency transformer for example. This voltage
will cause a current to flow in the tuned circuit
and the ratio of the voltage E, developed across
the entire circuit, to the voltage e, induced in the
circuit, is known as the “gain’ of the tuned circuit.
The more e(ﬁcnent the tuned circuit is, the greater
will be the “gain.” We \wll now derive a mathe-
matical expression for the “gain’ of a tuned circuit.

The current, I, flowing in a tuned circuit at re-
sonance is:

I R a2

wbere e = the voltage induced in the circuit and

= resistance of the circuit. The current flowing

through the inductance coil, L, generates a potential
across the coil, determined as follows:

E = wLl 2.
where » = 6.28 times the frequency of the current,
L = inductance of coil in henries, and I has the
same meaning as in equation (1.) Substituting in
equation (2.) the value for I given in equation (1,)
we have:

wLe

E-%x @)

and dividing through by e we get:

But, as stated previously, the ratio of E to e is
the gain of the circuit. Therefore:

Gain = ‘%L (@)

This final expression indicates that, to obtain
greatest efficiency from a tuned circuit, it is essen-
tial that the ratio of the inductance reactance (wL)
to the resistance of the coil should be made as large
as possible.

s
L e
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148

RaDpIO BrRoaDcasT Laboratory Information Sheet

December, 1927

An A. C. Audio-Frequency Amplifier

WHAT PARTS TO USE

THE introduction of the new a. c. tubes makes
possible the construction of an a. c. audio
amplifier with the necessary A, B, and C voltages
supplied directly from the Ilght 'socket. The list
of parts necessary to construct such an amplifier
is given on this Sheet. The circuit diagram is given
on Laboratory Sheet No. 149.

An amplifier of this type is well suited for use
with a small receiver consisting of one or more stages
of radio-frequency amplification and a_ detector.
The circuit has been so designed that B voltages
for the r. f. and detector tubes can be obtained
from the audio amplilier device.

The following parts are necessary to construct
this amplier:

A—A. C. Tube, Type UXx-226 (cx-326) or Equiva-
lent.

B—ux-171 (¢Xx-371) or Equivalent.

Ty, Tn—’l WO ngh -Quality Audio Transformers.

T to Supply
Tube A.

Ti—Power-Supply Transformer Designed for use
in 171 Type B PPower Units.

L., L—Filter Choke Coils.

Ls—OQutput Choke Coil.

C,, C:—1-Mfd. Bypass Condensers.

Cs, Cy—2 MId. Filter Condensers.

Cs—4-Mfd. Filter Condenser.

Cs, C;, Cs—1-M(d. Filter Condensers.

Cos—2-4-Mfd. Fixed Condenser.

Ri—30-Ohm Center-Tapped Resistance.

Rz—1500- Ohm Fixed Resistance Capable of Carry-
ing 4 mA

R..‘Z%%O Ohm Fixed Resistance Capable of Carry-
ing

Rs—Tapped "Resistance for Use in Output of B

Power Units.

In wiring this amplifier, be sure to twist the fila-
ment leads to the two tubes, to prevent hum.
bias for the first tube, A, is obtained from resis-
tance R, and resistance Rs supplies the output
tube with grid bias.

The input terminals of the amplifier should con-
nect to the output of the detector tube, terminal
No. 1 connecting to the plate and terminal No. 2
to 1he detector B plus.

To prevent hum it is essential that the negative
B be carefully grounded.
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Circuit Diagram of an A. C. Audio Amplifier

T

1 o—

Input

o

To 110 Volts

T,
| B a1
Loud
Speaker

60 Cycle A.C.

e,

Here is the circuit diagram of an all a. ¢. audio amplifier. The list of parts is given on Sheet No. 148.
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Silent
Magic
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Here is the Eveready

Layerbilt “B”  Battery

No. 486, Eveready’s

longest-lasting provider
of Battery Power,

TURN your radio dial,
and presto! you turn your
home into a theater, a con-
cert hall, a lecture room, a
cabaret, a church, or what-
ever you will. Turn the dial
and your attentive ear does
the rest. That is all there is
to this magic of radio.

Or almost all. If a radie
set is to work at its very best,
atfracting no attention to
itself, creating for you the
illusion that can be so con-
vineing, you must pay a
little attention to the kind
of power you give it. There
is but one direction, a
simple one—use Battery
Power. Only such power is
steady, uniform, silent. Ttis
called by scientists pure
Direct Current. Any other

Radio is better with Battery Power

radio set may put a hum
into the purest note of a
flute, a scratch into the song
of the greatest singer, a
rattle into the voice of any
orator.

Don’t tamper with tone.
Beware of interfering with
illusion. Power that reveals
its presence by its noise is
like a magician’s assistant

gift that you will appreciate
almost as much as you will
cherish the perfection of
reception that only Battery
Power makes possible.

NATIONAL CARBON CO., INC.
New York E§L&§ % San Franeisco

Unit of Union Carbide and Carbon Corporation

Tuesday night is Eveready Hour
Night—9 P. B., Eastern Standard
Time
WOC—Davenport
KSD~S5t. Louis

WEAF—New York
WJAR—Providence

i i i -1 WEEI-Rost M 1
kind of current in your who gives the irick away. 3 hown weco-{ Minneapotis
Use batteries——use tlie Ever- Y&k Bufalo WDAF—Kansas City

E

Radio Batteries

-they last longer

full

eady Layerbilt “B”® Battery
No. 486, the remarkable
battery whose exclusive,
patented construction makes
it last longest. It offers you
the gift of convenience, a

of things

you

WRC—Washington
WGY-Schenectady
WHAS—Louisville
WSB—Atlanta
WSM—Nashville
WMC—Memphis

Pacific Coast Stations—

9 P. M., Pacific Standard Time
KPO-KGO-San Francisco
KFOA-KOMO—Seattle
KFl-Los Angeles
KGVW/—Portland

WCAE~Pittsburgh
WSAI-Cincinnati
WTAM—Cleveland
WWI-Detroit
WGN—Chicago

shouldn’

meiess
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RTISER

FOR
CHRISTMAS

The gift of gifts for the
set owner.

Makes radio more con-
venient because it hand-
les the switching of the
trickle charger and B
eliminator automatic-
ally. Controls charger
or eliminator separately
or both in combination.

When the set is turned
on the trickle charger is
cut out and the B elim-
inator is switched in.
When the set is turned
off the trickle charger is
cut In and the B elim-
inator is switched off.

Better reception and
greater satisfaction are
assured. The A battery
is charging when the set
isnot in use. Itisalways
ready with plenty of
kick when the set is
turned on. The B elim-
inator is on only when
the set 1s in use; the
tubes last longer and
give better service, and
there is no waste of
power.

No. 444—Series Type
$5.00

YAXLEY MFG. CO.

Dept. B
9 So. Clinton St., Chicago

» Ui .
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Oscillation Control

THE USE OF NEUTRALIZATION

IT HAS been pointed out many times that an or-
dinary three-element tube has an inherent ten-
dency to oscillate due to the feed-back that occurs
from the plate circuit to the grid circuit through the
grid-plale capacity, indicated by dotted lines in
the accompanying diagram. This diagram repre-
sents the circuit of a single-stage of tuned radio-
{requency amplification, using the Rice system of
neutralization, and the following explanation will
make clear why the tube tends to oscillate and why
the tendency to oscillate can be overcome by using
some system of neutralization.

When a tube acts as an ampllﬁer, the voltage
developed in the plate circuit is greater than Lhe
voltage originally impressed on the grid circuit
and, consequently, if the plate circuit is coupled
to the grid circuit in any manner whatsoever, cur-
rent will tend to flow from the point of high poten-
tial, that is the plate, to a point of lower potential,
in this case the grid. If this currenl flowing to the
grid circuit has the same phase as the original sig-
nal impressed on the grid, then the grid voltage
will become somewhat greater and will be equal to
the original signal in the grid circuit plus the volt-
age induced in the grid circuit from the plate. An
increase in the grid voltage again produces an in-
crease in plate voltage which in turn reacts back
on the grid until the voltage is increased to a point
where the losses in the circuit are overcome, and
then the tube breaks into continuous oscillation.

It should be evident that if we can place in the
circuit some device that will impress a potential

on the grid kind ot ar. equal ané opposite to that
caused by the coupimng between the grid and
plate, then the resu.tant effect will be zero and
the tendency for the circuit to build up and break
into continuous oscillation will be nullified. The
Rice system of neutralization is one way of doing
this, the circuit for_which is shown in_the accom-
panying dlagram The grid-plate capacity is shown
in dotted lines and this is the capacity through
which current flows from the plate to the grid cir-
cuit and which ordinarily causes the tube to oscil-
late. This canacity is neutralized in the Rice sys-
tem by comecting condenser Cn as indicated,

Grid-Plate Capacity
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Single-Control

BOOSTING SENSITIVITY

ON LABORATORY Sheet No. 33, October, 1926,
some facts were given regardmg the tandem
tuning of several condensers, to decrease the number
of controls. It was pointed out that, to obtain
single control, it is necessary to overcome the
effect of the antenna circuit in some manner,
and that a common method of doing this is as in-
dicated in sketch A on this Sheet. The owner of a
receiver of Lhis type may greatly increase its sen-
sitivity by connecting a variometer between the
antenna and ground posts as indicated in sletch
B. This, of course, adds one more control to the set
but in those cases where greater sensitivity is neces-
sary, the additional control is justified.

The increase in sensitivity that results when the
variometer is used in the antenna circu’t is due to
the fact that it brings the antenna into resonance
with the signals being received and the resultant
gain in amplification is practically equal tc that
which would be obtained from an additional stage
of radio-frequency amplification.

In some cases when this variometer is useda, .
will be found that the receiver tends to oscillate.
or actually does oscillate, when all of the circuits
are brought into resonance. Fortunately, however,
most single-control receivers have a volume control
in the radio-frequency system and it will ba found
that, by cutting down the volume control, -. point
will be reached where the set will stop oscillating
and usually the actual volume cbtained with the
antenna circuit tuned will be mnch greater than

that obtained before with the volume control turned
to the “maximum’ position. The tendency of the
circuit to oscillate can also be lessened by some-
what decreasing the r. f. plate voltage.

2nd. R.F.
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Speech

SOURCES OF INFORMATION

THE nature of speech has be2n the subject of
many scientific inquiries and many of the in-
vestigations in connection with speech have been
recorded in various scientific journals.

Back in 1873, Alexander Graham Bell, familiar
to us as the inventor of tne telecnone, did con-
siderable work in analyzing speech and in “de-
vising methods of exhibiting the vibrations of
sounds oplicallly,” and much of the recent research
has been done by engineers and physicists associated
with the laboratories of the telephone companies.

A bibliography is given below of some of the im-
portant articles and Dbooks on the subject with
which we are familiar. This bibliography is by no
means complete in itself but if the references given
are studied it will be found that some of them con-
tain many references to other papers on the sub-
ject. 1. B. Crandall’s arlicle, in the October, 1925,
Bell System Technical Journal, in particular, con-
tains about twenty-six references to other sources
of information on speech and related subjects.

REFERENCE SOURCES
Bell Systemt Technical journal

C. F. Sacia and C. J. Beck; “The Power of Fun-
damental Speech Sounds.” July, 926,

1. B. Crandall:
1925.

C. F, Sacia: “Speech Power and Energy.” Oct-
ober, 1925.

Irving B. Crandall: “Dynamical Study of the
Vowel Sounds.” January, 1927.

C. R. Moore and A. S. Curtis: “An Analyzer
for the Voice Frequency Range.” April, 1927.

“Sounds of Speech.” October,

Journal of the Aimerican Institute of Elecirical
Engineers

Jones; “The Nature of Language.” April, 1924.

Martin and Fletcher: “High-Quality Transmission
agd Reproduction of Speech and Music:” March.
1

Maxficld and Harrison: “Method of High
Quality Recording and Reproducing of Music and
Spegch Based on Telephone Research.”” March,
1926.

Books

Miller: Science of Musical Sounds. Second Edi-
tion. Macmillan.

Sabine: Collected Papers on Acoustics. Harvard
University Press.
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MAGN!HCENT TONE" SUPER SELECTIVE~POWERFUL DISTANCE GETTER |
or Battery Set/

“ MIRACO \
UsersSay -

Reports from users averywhers
leave little for us to add. Theseare

TRIED WMANY SETS-MIRACO BEST
Miraco is best set I've ever heard,
It's Just theset1'vealwayswanted
and ['ve hadso manysetsIgotjusta
little hard-boiled about believing
there were any sets perfect, Isuré
got my wish. I'vehad just 104 sta-
each number on dial. I _get KFI
{Cal.) every night. Had PWX last
mght and got 6KW tonlght good
and lond —FRANCIS ARM-
BRUS TER, Cleveland, Ohio.

. You pack yoursetswonderful
HE KNOWS SETS—READ THIS
I have built radios since they first
made their appearance and it has
been my pleasure to build, repair
and sell them. For quahty selec-
tivity and sensitivity it is my firm
belief that the Miraco cannot be
excelled. Thave proven beyond any
shadow of doubt that it will out-
perform any otherradios, I bringin
the farthest distance with little or
no effort. The Miracoalsogivesme
tone_quality. —URBAIN BARIL,

r., Fall River, Mass.

MIRACO EXCELS EXPENSIVE RADIOS
‘The Miraco set and loud speaker

tions. There’s about a station to

TRADE MARK REGISTERED

America's big, old, reliable Ra-
dio Corporation* (8th successful
vear) guarantees in its big,
powerful, latest 6, 7and 8 tube
Miraco sets ‘‘the finest, most
enjoyable performance obtain-
able in high grade radios.”
Unless 80 days’ use in your
homefullysatisfies youaMiraco
is unbeatable at any price for
beautiful, clear cathedral tone,
razor-edge selectivity, power-
ful distance reception, easy
operation, etc.—don’t bay it!
Your verdict final. Save or
make lots of money on sets and
eguipment—write fortestimony
of nearby users and Amazing
Special Factory Offer.

Miraco’s work equally fine
cn “AC" electric house
current or with batteries.
Take your choice. Many thou-
sands of Miraco users—who
bought after thorough com-
parisons—enj oy programs Coast

to Coast, Canada to Mexico,
loud and clear—with the mag-
nificent cathedral tone quality
of costliest sets. Don’t con-
:fuse Miraco’s with cheap.

“squawky” radics. Miraco's
havefinest parts, latestap-
proved shielding, metal chassis,
ete.—as used in many $200 sets.

Deal Direct
with Big Factory

Your Miraco reaches you com-
pletely assembled, rigidly test-
ed, fully guaranteed. Easy to
connect and operate. 30 days’
trial free. 3 year guaranteeif
you buy. You take no risk, you
insure satizfaction, you enjoy
rock -bottom money-sav-
ing prices by dealing direct
with one of radio’s oldest, most
successful builders of fine sets.
8th successful year in the radio
manufacturing business,

, USER-AGENTS! Mako blg profits shnwlng eraco
to friends. Get Our Spe rice:
= +*MIDWEST RADIO CORPORATION, CIncInnali. 0.

_\\\ BF.AUT]FUH.Y IL].USTRATED CATALOG

cia! Whol:

AMAZING
SPECIAL OFFER

Completely
Asseln)nbled

smzmtf fo
B’g %sgp gents

MIRACO “Powerpluss”’ sets®

—bothn 8and 7 tube models— \
have magnificently beautiful,
clear cathedral tone quality. lurn
one dial for stations everywhere.
Ultra-selective. Miraco mulustage
distance amplification gives *power-
plus”” on far-off sfations. Latest
alianetal shielded chassis. Tluu.in.
ated dial. Fully guaranteed. 75y

one Jree Jor 30 days! Choice or
beautiful cabinets.

Hoe
one dial
METAL SHIELDED
?( CHASSIS

75

Electrify / Any Radio

MIDWEST | NO-BA‘IIERY
7 Light Socket
i Power Units

155

beat anything around here, regard-
less of price. Have tried them out
agamst a $200 outfit. Havelogged
140 stations, coast tocoast.—L. J.
CARRIF! , Bathgate, N.D.
HEARS CUBA, CANADA, MEXICO

Afriend visited here thathascloseto
$300in a radio—but no better tone
and no plainer than the Miraco.
Have gotten I
118 stations. E

’ e g‘ SEND NO MONEY—30

. DAYS’ TRIAL, Special
Wholesale Pnce Offer to User-Agents, Bank

References, testimony of nearby Miracouscra

—qll thep'roof you wcmt-—sent E with catalog. ,

SAB SR and O
power, direct fmm User-Agent
light socket, wi )
outbatteries! WntefurM'dwestpnces
end discounta, Midwest Units are bighest
grade—lastingly dependable, Quiet in oDers
etion, fully guaranteed,

y\clg ge(t: lt/Ite;- " MIDWEST RADIO CORPORATION
Winnipeg, a5 Pioneer Builders of Sets

Canada and

871’ " 406-K Micaco Building, Cincinnati, Ohio.

bavenyer AN ORDER

these so T 04. g‘ FEER. toctime -
in.—M e T4 \ Without obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of

(%IEI‘ZnMI(\:lCI;{PS- = /—’:" 4"'\- ®  pearby Miraco users. 3 User O Agent L1 Dealer

RELL, Mor-

ristown, Ind.
CUTS THRU NEW YORK LOCALS

I can get distance thru the locals

Awhen they are all on_early in the

Anocther Big Bargain! Femous pow-
erful big Miraco Super 6, 1928 model—
ultra selective! Thousands find it out-
performs sets of much higher price.
30 Days’ Trial Free. Fully
Guaranteed.

f NamE

evening.—J.F.LOGAN, Rock-
>\ away Beach, New Vork.

ADDRESS
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The 1928

All Electric

or Battery Operation

AGAIN Marwood is a year ahead—with the
Radio sensation of 1928—at a low price that
smashes Radio profitecring. Here’s the sensa-
tion they’re all talking about—the marvelous §
Tube Single Control Marwood for BATTERY or
ALL ELECTRIC operation. Direct from the
factory for only $69.00 retail price—a price far
Lelow that of smaller, less powerful Radios. Big
discount to Agents from ihis price. You can’t
beat this wonderful new Marwood and you can’t
touch this low price. Why pay more for less
quality? To prove that Marwood can’t be beat
we lct you use it on 30 Days® Free Trial in your
own home. Test it in every way. Compare it
witb any Radio for tone, qualily, volume, dis~
tance, selectivity, beauty. If you don’t say that
it is a wonder, return it to us. We take the risk.

New Exclusive Features

Do you want coast to coast with volume enough
to fill a Ltheatre? Do you want amazing distance
ithat only super-power Radios like the Marwood
8 can gel? Do you want ultra-seleclivity to cut
out interference? Then you must test this Mar-
wood on 30 Days’ Free Trial. An amazing
surprise awaits you. A Ilip of your finger
makes it ultra-selective— or broad—just as
you want it. Every Marw ood is perfeclly
BALANCED—a real laboratory job. lis
simple one dial control ge ts ALL the sta-
tions on the wave band with case. A beau-
tiful, gzuaranteed, super-effi cient Radio in
hand=ome walnut cabinets and consoles.
A radio really worth double our low price.

Buy From Factory—Save Hali

Why pay profits to several middiemen? A
Marwood in any retail store would cost
practically three times our low direct-
from-the-factory price. Qur policy is high-
est quality plus small profit and enormous
sales. You get the benefit. Marwood is a
pioneer, responsible Radio, with a good
reputation 1o guard. We insist on the best
—and we charge the least. If you want next
year’s improvements NOW-—you must get
a Marwood—the Radio that’s a year ahead.

AGENTS

Make Big Spare Time Money

Get your own Radio at wholesale price, It's
easy to get orders for the Marwood from
your friends and neighbors. Folks buy
quick when they coinpare Marwood quality
and low prices. We want loeal agents and
dealers in each territory to handle the enor-
mous business created by our national
advertising. Make %100 a week or more in
spare time demonstrating at home. No ex-
perience or capital needed. We show you

Bi¢ Discount to Adents
From this Price
Has Complete A-B Power Unit
A REAL ALL ELECTRIC Radio with one of
the best A-B power units on_the market—no

batteries needed—at the world’s lowest price.
This Marwood can’t be excelled at ANY price.

If you have electricity in your home, just plug how. This is the biggest season in Radio
inio the light socket and forget baiteries. No history. Everybody wants a Radio. Get in
more battery trouble and expense Costs less now. Rush coupon for 30 days’ I'ree Trial,
than Zc a day to operate. Always have 100% beautiful catalog, Agents’  Gonfidentiol

volume. ATLL ELECTRIC Radios are high Prices and Agents’ New Plan.
priced because they are new. We cut profit
to the bone and offer a $250.00 outfit for
$98.00 retail price, Big discount to Agents.
Don’t buy any Radio 'til you get details of this
sensational new ALL ELECTRIC Marwood.

MARWOOD RADIO CORP.

5315 Ravenswood Avenue
Department B-17 Chicago, 1ilinois

ensations/’

8Tube-1Cont

)|

Get Our Discounts
Before You Buy a Radio

Don’t buy any Radio ’till you get our big discounts and
catalog. Save half and get a Radio that IS a Radio. Try
any Marwood on 30 Days’ Free Trial at our risk. Tune
in coast to coast on loud speaker with enormous vol-
ume, clear as a bell. Let your wife and children oper-
ate it. Compare it with any Radio regardless of price.
If you don’t get the surprise of your life, return it. We
take the risk. Don’t let Marwood low prices lead you
1o believe Marwood is not the highest quality. We
have smashed Radio prices. You save half.

é Tube—1 Control

This is the Marwood 6 Tube, 1 Control for BATTERY or
ALL ELECTRIC operation. Gets coast to coast on loud
speaker witb great volume. Only $47.00 retail. Big dis-
counts to Agents. Comes in handsome walnut cabinets
and consoles. This low price cannot be equalled by
any other high grade 6 tube Radio. Has the volume of
any 7 tuhe set. If you want a 6 tube Radio you can’t
beat a Marwood and you can’t touch our low price.

$477

RETAIL
PRICE
BigDiscount
to Agents
from This
Price

MARWOOD RADIO CORPORATION '
5315 Ravenswood Ave., Dept. B-17, Chicago, T11.
Send Agents’ Confidential Prices, 30 Days' Free
Tl'ia[. New Catalog and Agents’ New Money
Making Plan. No obligation on my part.

$t. or R.F.D...

City. State.
fem S SR AR M D SR SN SER M WY EER Suy SN

]
]
)
l Name
]
|
]
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NO. 531. KOLSTER, 8A, 8B, AND 8C

Eight tubes; 4 t.r.f. (01-A), detector (01-A), 3 audio
{two 01-A and one 12). One control. Volume control:
rheostat on r.f. Shielded. Battery cable. C-battery con-
nections. Model 8A uses 50 to 75 foot antenna; model
8B contains output device and uses antenna or detach-
able loop; Model 8C contains output device and uses
antenna or built-in loop. Prices: 8A, $185; 8B, $235;
8C, $375.

NO. 532. KOLSTER, 6D, 6G, AND 6H

Six tubes; 3 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and 12). One control. Volume control: rheostat
on r.f. C-battery connections. Battery cable. Antenna:
50 to 75 feet. Model 6G contains output device and
built-in loud speaker; Model 6H contains built-in B
power unit and loud speaker. Prices: Model 6D, $80;
Model 6G, $165; Model 6H, $265.

NO. 533. SIMPLEX, SR 9 AND SR 10

Five tubes; 2 t.r.f. (01-A), detector (00-A), 2 audio
(01-A and 12). SR 9, three controls; SR 10, two con-
trols. Yolume uontrol rheostat. C- battery connections.
Battery cable. Headphone connection, Prices: SR 9,
table, $65; consolette, $95; console, $145. SR 10, table
$70; consoIcLLe, £95; console, $145.

NO. 534. SIMPLEX, SR 11

Six tubes; 3 t.r.f. (01-A), detector (00-A), 2 audio
(01-A and 12). One control. Volume control: rheostat.
C-battery connections. Battery cable. Antenna: 100
feet. Prices: table, $70; consolette, $95; console, $145.

NO. 535. STANDARDYNE, MODEL S 27

Six tubes; 2 t.r.f. (01-A), detector (01-A), 2 audio
(power tubes). One control. Volume control: rheostat
on r.f. C-battery connections. Binding posts. Antenna:
75 feet. Cabinet size: 9 x 9 x 194 inches. Prices: 3 27,
$49.50; S 950, console, with built-in loud spedker
$99.506 S 600, console with built-in loud speaker,
$104.50.

NO. 481. PFANSTIEHL 32 AND 322

Seven tubes: 3 t.r.f. (01-A), detector (01-A), 3 audio
(01-A and 71). One dial. Plate current: 23 to 32 mA.
Volume control: resistance in r. f. plate. Shielded
Battery cable. C-battery connections. Output device.
Antenna: outside. Panel: 172 x 8} inches. Prices: No,
32 cabinet, $145; No. 322 console, $245 including
loud speaker.

NO 433. ARBORPHONE

Five tubes; 2 t.r.f., detector, 2 transformer audio.
-All 01-A tubes. Two dials, Plate current: 16 mA. Vol-
ume control: rheostat in r.f. and resistance in r.f. plate.
C-battery connections. Binding posts. Antenna: taps
for various lengths. Cabinet size: 24 x 9 x 10} inches.

NO. 431. AUDIOLA 6

Six tubes; 3 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01-A and 71). Drum control. Plate cur-
rent: 20 mA. Volume control: resistance in r.f. plate.
Stage shielding. Battery cable. C-battery connection.
Antenna: 50 to 100 feet. Cabinet size: 284 x 11 x 14}
inches. Price not established.

NO. 432. AUDIOLA 8

Eight tubes; 4 t.r.f. (01-A), detector (00-A), 1 trans-
former audio (01-A), push-pull audio (12 or 71). Bridge
balanced t.r.f. Drum control. Volume control: resistance
in r.f. plate. Stage shielding. Baltery cable. C-batlery
connections. Antenna: 10 to 100 feet. Cabinet size:
284 x 11 x 14% inches. Price not established.

NO. 542 RADIOLA 16

Six tubes; 3 t.r. f. (O1-A), detector (O1 A), 2 trans-
former audio (01-A and 112). One controt. C-battery
connections. Battery cable. Antenna: outside. Cabinet
size: 1614 x 814 x 7V inches. Price: $69.5¢ without ac-
cessories.

NO. 456. RADIOLA 20

Five tubes: 2 t.r.f. (99), detector (99), 2 transformer
audio (99 and 20). Balanced t.r.f. and regenerative de-
tector. Two dials. Volume control: regenerative,
Shielded. C-battery connections. Headphone connec-
tions. Antenna: 75 to 150 feet. Cabinet size: 193 x
11# x 16 inches. Price $115 including all tubes.

NO. 457 RADIOLA 25

Six tubes; five type 99 and one type 20. Drum con-
trol. Super-heterodyne circuit. C-battery connections.
Battery cable. Headphone connections. Antenna: loop.
Set may be operated from batteries or from power mains
when used with model 104 loud speaker. Price; $165
with tubes, for batlery operation. Apparatus for opera-
tion of set from the power mains can be purchased
separately.

NO. 493. SONORA F

Seven tubez: 4 t.r.f. (01-A), detector {(00-A), 2 trans-
former audio (01-A and (1) Special balanced t.r.f.
Two dials. Plate_current: 45 mA. Volume control:
rheostat in r.f. Shiclded. Battery cable. C-battery
connections. Output device. Antenna: loop. Console
sice: 32 x 454 x 17 inches. Prices range from $350 to
$150 including loop and loud speaker.

NO. 494. SONORA E

Six tubes; 3 t.r.f. (0I-A), detector (00-A), 2 trans-
former audio (01-A and 71). Special balanced t.r.f.
Two dials. Plate current: 35 to 40 mA. Volume control:
rheostat on r.f. Shielded. Battery cable. C-battery
connections. Antenna: outside. Cabinet size: varies.
Prices: table, $110: semi-console, $140; console, $240
including loud speaker.

NO. 530. KOLSTER, 7A AND 7B

Seven tubes; 4 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and 12). One control. Volume controi: rheostat
on r.f. Shielded. Battery cable. C-battery connections.
Antenna: 50 to 75 feet. Prices: Model 7A, $125; Model
7B, with built-in loud speaker, $140.

NO. 495. SONORA D

Same as No. 494 except arrangement of tubes; 2
t.r.f., detector, 3 audio. Prices: table, $125; standard
console, $185; “DeLuxe’ console, $225

NO. 482, STEWART-WARNER 705 AND 710

Six tubes; 3 t.r.f, detector, 2 Lransformer audio.
All 01-A tubes. Balanced t.rf Two dials. Plate cur-
rent: 10 to 256 mA. Volume control: resistance in r.f.
plate. Shielded. Battery cable. C-battery connections.
Antenna: 80 feet. Cabinet sizes: No. 705 table, 261
x 114 x 131% ‘nches; No. 710 console, 293 x 42 x 174
inches. Tentative prices: No. 705, §115; No. 710,
$265 including loud speaker.

NO. 483. STEWART-WARNER 525 AND 520

Same as No. 482 except no shielding. Cabinet sizes:
No. 525 table, 192 x 10 x 113} inches; No. 520 console,
22% x 40 x 14 1} inches. Tentative prices: No. 525, $75;
No. 520, $117.50 including loud speaker.

NO. 459. STROMBERG-CARLSON 501 AND 502

Five tubes; 2 t.r.f. (C1-A), detector (00-A), 2 trans-
former audio (Q1-A and 71). Neutrodyne. Two dials,
Plate current: 25 to 35 mA. Volume control: rheostat
on lst r.[. Shielded. Battery cable. C-battery connec-
tions. Headphone connections. Qutput device. Panel
voltmeter. Antenna: 60 to 100 [eet Cabmet sizes:
No. 501, 253 x 13 x 14 inches; No. 502, 28 13 x 50
7 X 163 mches Prices: No. 501, '$180; No. 502, 3>290

NO. 460. STROMBERG-CARLSON 601 AND 602

Six tubes. Same as No. 549 except for extra t.r.f.
stage. Cabinet sizes: No. 601, 27% x 163 x 141 inches;
No. 602, 282 x 51} x 193 inches. Prices: No. 601, $225;
No. 602, $330.

NO. 472. VOLOTONE VIII

Six tubes. Same as No. 471 with following excep-
tions; 2 t.r.f. stages. Three dials. Plate current: 5
mA. Cabinet size: 26} X 8 x 12 inches. Price $140.

NO. 546, PARAGON ‘“CONGRESS”

Six tubes; 2 t.r.f. (01-A), detector (01-A}, 3 impedance-
coupled audio {two 01-A and 12 or 71). One main con-
trol and three auxiliary adjustments. Volume control:
resistance in r. f. plate circuit. Plate current: 40 mA. C
battery connections. Tuned double-impedance audio am-
plifier. Output device. R. F. coils are shielded. Cable or
binding posts. Cabinet size: 7x 18 x9 inches. Price $30.00;

Price: $65.

Crystal Clear Tones

Tone quality is what radio listeners want.
distance mean nothing if the tones are blurred.

The Carborundum Stabilizing
Detector Unit

brings you natural tones clear as crystal with assured volume
and selectivity.
A tone perfecting unit that can be used on practically
any set.

without cabinet, $80.00.

Volume and

$3.50

inU.S.A. Dealer or direct.
borundum Detector alone for $1.50.

The
Carborundum
Company

Niagara Falls, N.Y.

Or the Car-

» e
.
B // Send for free
THE CARBORUNDUM COMPANY " Hook-up Boak D-2
NiaGara Farus, N. Y. 7
CawnapiaN Carsorunpum Co., LTp. o
- .
N1acara Faris, Onr, " Name
SALES OFFICES AND WAREHOURES IN New York, e
Chicago, Boston, Philagelphia, Cleveland, Detroit, 7
Cincinnati, Pittsburgh, Milwaukee, Grand Rapids 7 Street _ _
. —
The Carborundum Co., Lid. e
Manchester, England 4 .
P ok 7 City __State

Carborundum ia the Registered Trado Name used by The Carborundum Company for Sili- %
oon Carbide. This Trave Mark is the excluaive property of The Carborundum Company. Deutsche Carborundum Werke I
Dusseldorf, Germany
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Your Set Needs

Protection

Jewell
Lightning
Arrester

About Two-Thirds
Actual Size

IT is hardly reasonable to put your money into an expensive radio
set without providing it with the best possible protection against
lightning.  Yet people are doing this every day and risking the
chance of severe damage, if not complete destruction of the delicate
mechanism in their receiving set.

The Jewell Lightning Arrester will provide as good protection
as can be obtained. It consists of a glazed brown porcelain case
enclosing an accurately calibrated air gap. The case is sealed with
a moisture-proof compound, which makes it equally suitable for in-
door or outdoor installations.

As a further indication of the reliability of the Jewell Lightning
Arrester, it has passed all tests prescribed by the Underwriters’ Lab-
|l oratories and is listed as standard by that organization.

Write for descriptive circular No. 1019.

o %%ntl'all)a%“
otentiomteR

A new Centralab variable resistance that is
all wire-wound and has exceptionally heavy
current-carrying capacity. Units are prac-
tically heat-proof and will dissipate up to 20
watts through entire resistance without danger
of burning out. This new unit has great ad-
vantages for regulating the output of “B”
eliminators. A single turn of the knob gives
full resistance varation with the resistance
remaining constant at any knob setting so
that the knob or panel can be calibrated in
volts.

Has sufficient current-carrying capacity to
permit shunting a low resistance value di-
rectly across the “B” power output. This
assures a constant current load sufficiently
high to reduce the output voltage of the rec-
tiher to workable pressure even though the
set is not connected. By preventing the ex-
tremely high no load voltage, it serves to
protect the filter condensers from break down
—the most common source of trouble in “B”
eliminators.

Centralab Potentiometer control also provides
much better voitage regulation than can be ob-
tained with series resistors. Any change in cur-
rent at the set will produce a very small change
in the voltage at the taps. This factor couples
with the non-inductive of Centralab Heavy
Duty Potentiometers, insures best tone quali-
ity with a minimum of by pass candensers.

“B” Power Circuit for Best Passible
Voltage Regulation

: - —on
27 Years Making Good Instruments” 3 W e
—_—— - Tewo Terwo Tows oere

Jewell Electrical Instrument Co. o

‘This circuit is suitable for any “B” power with

. an o(l:xtput of 200 voltbor )elg—’& The resistal]z[cl_—e’s

are Centralab Heavy Duty Potentiometers HP-

1650 Walnut St. > Chlcag o 005 and HP-008 and Power Rheostat PR-250.

Centralab Heavy Duty Potentiometer may be

r— — — used as straight variable resistances by con-

necting, the center terminal and one outside
terminal. They' may be used to replace resis-

Why not subscribe to Radio Broadcast? By the year only $4.00; or two years $6.00, saving tances on old ‘eliminators as well as in build-
. . ing new ones.. The diameter is I-§ ins.
$2.00. Send direct to Doubleday, Page & Company, Garden City, New York. Because of their heavy current-carrying cap-

acity, Centralab- Heavy Duty Potentiometers
are adaptable to transmitter work of Amateurs

N - : - . as. Vanable Grid Leak resistances, hlament
. voltage dividers and various positions in re-

S o es e ceiver circuits.
0 Resistances - 2,000 - 3,000 - 5,000 - 8000

‘ - 10,000 -"15.000 - 20,000 - 50,000
Send for your copy less than the prices
of the FREE New R A D l o of our legitimate
1928 Buying Guide, competitors. When com-

Price $§2.00

At your dealer’s, or C. 0. D. Write
Jor new folder “Resistances and Their

giving lowest whole- - ' Rf";%ogrif& difsig‘f:zbgl; ) Funclion in Radio Circails.”
sale prices on 2l Set Builders! i CENTRAL RADIO LABORATORIES
latest Radio Parts, Compare our prices

22 Keefe Ave.
Milwaukee, Wis.

Accessories and Sets. One hundred  with others. Tf they quote lower than we do,
pages chock full of radio information. furnish us with the name of the concern and

the page number of their catalog, and we will
‘We endeavor to sell, day by day, for  meet their price.

Write now for catalog R. B.

Allen-Rogers-Madison

35 WEST 3% ST,

NEW YORK, N.Y.
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IN RADIO—A SIGN OF QUALITY || %% Movers

N the fine sets of many of the leading

manufacturers you will find that Alumi- ‘The World's finest loud speaker is now ready in 2 and 3

. *]: . . foot sizes in all models. Anyone can assemble in less

num 18 the prevalllng metal fOl‘ Shleldlng’ than an hour. Guaranteed to be the equal of any manu-
variable condensers and chasses. factured spesker, regardless of price.

Compare the
Prices

Standard Kit, 2 or 3
foot $10.00, in Can-
ada $11.50; Wall Kit
2 or 3 foot $11.00,
in Canada $12.50;
2 foot with Poly-
chrome Base, $13.50,
in Canada $17.50,
3 foot with Poly-
chrome Base $17.50;
in Canada $22.50.

Go to your dealer—
or order direct from
any of the offices be-
low. Absolute mon-
ey back guarantee.

The reason for the widespread preference
for Aluminum is expressed in three charac-
teristics which are possessed in combina-
tion only by Aluminum:

High Electrical Conductivity, Workability, Lightness

. o s 2 Ft.
Added to these characteristics, Aluminum is im- Pedestal

pervious to common corrosion. $13.50
The exhaustive experiments of leading manufac-

turers that have proved the superiority of Aluminum Engineers® Service Co.
are a guide to the layman in building or in buying. 25 Church St,, New York 73 Cornhill, Boston
. N . . . 28 E. Jackson Blvd., Chlcagn 331 Bay St,, Toronto, Ont.
Information on the subject of Aluminum in Radio 144 Second St., San Francisco, Calif.

will be sent on request. Write for the booklet, L
“Aluminum for Radio.” It is sent without cost.

How Does Your Receiver

Work?
What Antenna is Best?

How Radio Tubes Func-
tion?

>

o
ALUMINUM

)

>

These questions and many others
are answered in Walter Van B.
Roberts’ book, “How Radio Re-
ceivers Work.”

Aluminum shield- Today—send one dollar, for your
ing is used in the copy, to the Radio Broadcast Book-
S RGS Octa-Monic let Dept., Garden City, N. Y.

ALUMINUM COMPANY OF AMERICA
2464 Oliver Building, Pittsburgh, Pa. PR’cES

Offices in 18 Principal American Cities S|

ALUMINUM IN EVERY COMMERCIAL FORM OnStanddl'dediOPFOducts

RADIO PANELS Nowread.y! Harry

BAKELITE—HARD RUBBER Alter’s price list for

?ut drilled a%:l engmvied t%ord;zr Si’nd ﬁou%hbsketcg December Saves

or estimate. Our complete Catalog on Panels, Tubes an: 2

Rods—all of genuine Bakelite or Hard Rubber—mailed you mone y on . <
he “Big, Friendly on st RRETT MFG. C every require- (e,

From the “Big, STA €O ment—not mere-

Radio House” 521 S. Green Street Chicago, Iil.

Iy on a few “‘bait’”’ bar-
gains. Check and prove my
unheard-of values. Test
Alter’s “Minute-Man” ship-
ping service. Send for thlS big
catalog—free.

EW 1928 Book offers finest,
newest, well-known sets; parts,
ehmmar.ors, accessories, at lowest
prices.

RITE for this CATALOG!

advanced circuit. All
gteel chagsis totaily shielded, | S NOTE: We sell to dealers only

Gheharry Alter Co.

Marvelous power and selectivity. Gets
Chicago, 111,

e long range stations as clear asa

Dne ah 7 sipele control: “An unsurpssed alag—
£ our many mighty barguins,

FREE Log and Call Book

and Big New Catalog—just off the press. Full of

Radio Bargains. Send for your free copy now!

American Auto & Radio Mfg Co.
HARRY SCHWARTZBERG, Pres, ==

Dept. 122 American Radio Bidg., Kansas Dny Ma.

WestemRadloMfgco

. 134 West Lake St. Dept. 49
CHICAGO, ILL.

1741 Michigan Ave.,
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A name worth
looking for

Whether buying parts, kit, or complete
set, it is a mighty good plan to look
for the name “Faradon.”

Long life, convenience, and depend-
ability are built into Faradon Con-
densers. These points of quality are
reasons why you will find Faradons in
most of the high grade sets.

Assure yourself of freedom from con-
denser trouble. Look for the
name “Faradon.”

WIRELESS SPECIALTY
APPARATUS CO.

Jamaica Plain

BOSTON, MASS.
U. S. A.
Est. 1907

bElectrostatic condensers for

all purposes

1372
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eppy Batteries always

Py pecrs s
list includes a General
Electric battery charger /

Tungar (the name of the Genera) Electric
Battery Charger)—put that on your list.
For Dad, or Jack ... or maybe, just for
yourself. Every radio set should have its
Tungar to keep batteries always peppy.

The two-ampere Tungar has been a
particular favorite because it gives both
trickle and boost charging rates.

But different sets really require different chargers.
Your radio dealer will tell you which is best for your
set. Now that Tungar prices are lower than ever
before, be sure you settle your battery charging prob-
lems forall time. And do as much for all the other

NewLow Prices
2-ampere Tungar, $14
5-ampere Tungar, $24
Trickle Charger, $10
{East of the Rockies}

Tungar causes no radio
interference, It cannot
blow out tubes.

An overnight charge
costs about a dime,

radio fans on your Christmas list.

Tungar—a registered trademark—is found only
on the genuine. Look for it on the name plate,

It is a G-E product de-
veloped in the Research
Laboratories of General
Electric.

The 2- or 5-ampere Tun-
gars charge 2-, 4-, and 6-
volt ** A’ batteries, 24-t0
96-volt *‘B” batteries, in
series;and auto batteries,
too. No extra attach-
ments needed, -

Merchandise Department
General Flectric Company
Bridgeport, Connecticut

GENERAL ELECTRIC

SM ) NEw SUPER

Power Amplifier
Complete Kit  Get Our Price

We also stock these popular KITS: Diamond
of the Air, New S-M Shielded Six, A. C. Brown-
ing-Drake, R. G. S. Octamonic Circuit, Im-
proved Aristocrat, New Hammarlund-Roberts
Hi-Q 6, Loftin White, Karas Knickerbocker 4,
New Karas Equamatic, Brunola and many
other new kits.

Send for New 1928 Catalogue
B.C.L.RADIO SERVICE CO,,
INCORPORATED
223A Fulton St., NEW YORK CITY

Why not subscribe to Radio
Broadcast? By the year only
$4.00; or two years, $6.00,
saving $2.40. Send direct to
Doubleday, Page & Company,
Garden City, New York.

My big 1928 Radio Cat~

alog, Call Book and Trou-

. ble Finder. 132pages about

Radio. Chock full of newest cir-~

cuits—Kkits, transmitter parts, short k==

wave outfits, eliminators and speakers,

Thousands of bargains at lowest wholesale prices.

Aregular Radio Encyclopedia—Free. Write today.
Amerjcan Auto & Radio Mfg. Co.

HARRY SCHWARTZBERG, PRES.
Bept. 175 American Radia Bidg., Kansas Gity, Mo, )

We carry a lete tine of Sil

Just Out

HARRY ALTER’S
New Radio Book

You, as a Retailer need the
extra profit that is figured for you
in our plan of selling at rock-bottom prices.
Fourteen thousand dealers are sharing in the
advantages of our overnight service.

JUST OUT! WRITE TODAY!

for your copy of this—the most famous of alt
radio catalogs. No matter what your custo-
mer wants we have it for you. Get your
copy quick.

Note: We sell only to radio retailers

DEALERS

- DISCOUNTS

thousands of

NATIONALLY (0
ADVERTISED \GHYY

Midland Wholesale Co.
5116 Ravenswood Ave,
Chicago, Illinois
Dept. R. B.

Helpful Technical Information
A regular feature of Rapio Broapcasrt is the series of
Laboratory Information Sheets, which cover a wide range
of information of immediate value to every radio worker,
presented in a form making it easy to preserve them. To in-
sure your having every issue, send your check for $4.00 for
one year’s subscription, to
Subseription Department, Doubleday, Page & Co.,
Garden City, N. Y.

TRADE MARK AEG

TUBE
EQUALIZOR

INSTEAD OF RHEOSTATS

Permits instant change from one combina-
tion of tubes to another without rewiring.
Simply insert Equalizers to match the
different voltages. Self-adjusting. Made
f(:lr all tubes. Unmounted, 50c. mount-
€ C.

Elkay Suppressors, made in same

form, suppress regeneration and thus

annihilate the squeals. Unmount-

ed, 75c. mounted $1.00.

Langbein-Kaufman Radio Co.
(Dept. B)

Makers of Etkay Electric & Battery Receivers

62 Franklin St., New Haven, Conn.

ELIAY]
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Improved Tone—
More Volume

‘ ‘ 7 ITH your present socket power
supply a stage of Amerlran

Push-Pull, using two power tubes
can be operated at 7o increased cost
over the single power tube. It brings
the advantages of greater tone real-
ity and added volume. Tube distor-
tion and harmonics are suppressed—
the hum caused by raw A. C. on the
filaments of the power tubes is elim-
inated.

For those wishing to utilize their
present high voltage power packs we
recommend the 210 combination of
Push-Pull. Volume will be greater
and only a slight change required in
the plate supply.

AmerTran Push-Pull Input and Output
transformers use high permeability alloy
cores with multiple windings to give high
inductive coupling and low capacity coup-
ling. . The Input transformer, has ap-
proximately the same primary impedance
as the second stage AmerTran DeLuxe.
Tt is suitable for use ahead of any pair of
standard power tubes.

The plate impedance of two tubes con-
nected .push-pull is double the impedance
of a single tube. Since various types of
power tubes have different values of plate
impedance, this company provides output
transformers to correspond with the power
tubes and the speakers. The impedance
ratios provide for the greatest transfer of
energy from 6o to 100 cycles, because at
these low frequencies more energy is re-
quired to drive the loud speaker mech-
anism.

AmerTran Push-Pull Transformers
Are Now Available in These Types:

Push-Pull Input Type 151........... $15.00 each
Push-Pull Output Type 152 (Impedance ratio 4:1,) for

two UX-210’s or similar power tubes.$15.00 each
Push-Pull Output Type ZIZ‘ (Impedance ratio 2:1),
tubes

for two UX-171 connected  push-pull

$15.00 each
AMERICAN TRANSFORMER CO.
178 Emmet Street Newark, N. J.

We also make Audio and Power Trans-
formers, Chokes and Resistors.

Over Twenty-Six Years

What Kit Shall I Buy?

HE list of kits berewith is printed as an exten-

ston of the scope of the Service Department of
RADIO BROADCAST. If is our purpose to list bere
the technical data aboul kils on which information
is available. In some cases, the kit can be pur-
chased from your dealer complete; in others, the
descriptive booklet is supplied for a small charge
and the parts can be purchased as the buyer likes.
The Service Department will mot undertake to
baundle cash remittances for parls, hut when the
coupon on page 172 is filled out, all the informa-
tion requested will be forwarded.

QO

201. SC Four-Tuse Receiver—Single control. One
stage of tuned radio frequency, regenerative detector,
and two stages of transformer-coupled audio amplification.
Regeneration con: rol is accomplished by means of a variable
resistor across the tickler coil. Standard parts; cost approxi-
mately $58.85.

202. SC-11 Five-Tuse Receiver—Two stages of tuned
radio frequency, detector, and two stages of trans-
former-coupled audio. Two tuning controls. Volume control
consists of potentiometer grid bias on r.f. tubes. Standard
parts cost approximately $60.35.

203.
having two radio stages, a detector, and two transformer-~
coupled audio stages. A special method of coupling in the
1.f. stages tends to make the amplification more nearly equal
over the entire band. Price $63.05 without cabinet.

204. R. G. S. Kit—A four-tube inverse reflex circuit,
hav'ng the equivalent of two tuned radio-frequency stages,
detector, and three audio stages. Two controls. Price $69.70
without cabinet.

205. PiERcE AJRo KIT—A six-tube single-dial receiver;
two stages of radio-frequency amplification, detector, and
three stages of resistance-coupled audio. Volume control
accomplished by variation of filament brilliancy of r.f,
tubes or hy adjusting compensating condensers. Complete
chassis assembled but not wired costs §42.50.

206. H & H-T. r. F. AssEMBLY—A five-tube set; three
tuning dials, two steps of radio frequency, detector, and 2
transfo-mer-coupled audio stages. Complete except for base-
board, panel, screws, wires, and accessories. Price $30.00,

207. PREMIER FIve-TuBe EnsemBLE—Two stages of
tuned radio frequency, detector, and two steps of trans-
former coupled audio. Three dials. Parts assembled but
not wired. Price complete, except for cabinet, $35.00,

208. “QUADRAFORMER VI’*—A six-tube set with two tun-
ing controls. Two stages of tuned radio frequency using
specially designed shielded coils, a detector, one stage of
transformer-coupled audio, and two stages of resistance-
coupled audio. Gain control by means of tapped primaries
on the r.f. transformers. Essential kit consists of three

shielded double-range “Quadraformer” coils, a selectivity
control, and an “Ampitrol,” price 817.50. Comp]ere parts
§r0.15.

209. GEn-RarL Five-Tuse SeT—Two stages of tuned
radio frequency, detector, and two transformer-coupled
audio stages. Volume is controlled by a resistor in the plate
circuit of the r.f, tubes, Uses a special r.f. coil {*Duo-
Former”) with figure eight winding. Parts mounted but
not wired, price 337.50.

210. BREMER-TULLY POWER-SIXx—A  six-tube, dual-
control set; three stages of neutralized tuned radio frequency,
detector, and two_ transformer-coupled audio stages. Re-
sistances in the grid circuit together with a phase shiftin
arrangement are used to prevent oscillation. Volume contro
accomplished by variation of potential on r.f. tube,
Essential kit consists of four r.f. transformers, two dual
condensers, three small condensers, three choke coils, one
500,000-0hm resistor, three 1500~ -ohm resistors, and a set
of color charts and dlagrams Price $41.50.

212. INFRADYNE AMPLIFIER—A three-tube intermediate-
frequency amplifier for the super-heterodyne and other
special receivers, tuned to 3490 kc. (86 meters). Price $25.00.

213. Rapto Broaocast ‘‘Las” REcEivER—A four-tube
dual-control receiver with one stage of Rice neutralized
tuned-radio frequency, regenerative detector (capacity
controlled), and two stages of transformer-coupled audio.
Approximate price, $78.15.

214, LC-27—A five-tube set with two stages of tuned-
rad o requency, a detector, and two stages of transformer-
coupled audio. Special coils and special means of neutralizing
are emp oyed. Output device. Price $85.20 without cabinet.

215. LoFTiN-WHITE—A five-tube set with two stages of
radio frequency, espec ally designed to give equal amplifica-
tion at all frequencies, a detector, and two stages of trans-
former-coupled audio. Two controls. Output device. Price
$8s.10.

216. K.H.-27—A six-tube receiver with two stages of
neutralized tuned radio frequency, a detector, three stages
of choke-coupled audio, and an output device. Two controls,
Price $86.00 without cabinet.

217. Aero SHORT-WAVE Kit—Three plug-in coils de-
signed to operate with a regenerative detector circuit and
having a frequency range of from 19,990 to 2306 ke. (15to 130
meters). Coils and plug only, price$12.50.

218. DIAMOND-OF-THE-AIR—A five-tube set having one
stage of tumed-radio frequency, a regenerative detector,
one stage of transformer-coupled audio, and two stages of
resistance-coupled audio. Velume control through regenera-
tion. Two tuning dials.

219. NorDEN-Hatck !amprOVED SUPER 10—Ten tubes;
five stages of tuned radio frequencv. detector, and four stages
of choke- and transformer-coupled audio I’requencv Two
controls. Price $260.00.

220. BrRownNIng-Drase—Five tubes; one stage tuned
radio frequency (Rice neutralization), regenerative detector
(tickler control), three stages of audio (special combination
of resistance- and impedance-coupled audio). Two controls.

“H'-Q” Kir—A five-tube tuned radio-frequency set .

SM

Headquarters
for
Unipac Kits

Professional set-builders find it ad-
vantageous to purchase kits from
Allen-Rogers-Madison, Inc., because

1

We are authorized distributors for Silver-
Marshall, Hammarlund - Roberts, Karas
Equamatic, Bremer-Tully, Harkness Counter-
fonic and other popular kits.

2
Only specified parts are shipped, assuring the
perfect operation of sets made from parts
purchased.

3

Our prices on accessories are so low and ship-
ments made so promptly that set-builders
find they can render satisfactory service to
their customers so far as cost and speed are
concerned.

Write for Set-Builders Buying
Guide. Please specify Edition RB.

Allen-
Rogers-
Madison

INCORPORATED
35 West 31st St. New York City

Ahe Greatest

This Great Book

Compiled exclusively for dealers in
radio sets, radio parts, and for sot
builders. An Amazing Cata-
log containing the newest
things in the world of radio.
Unbeatable values in Hadlo
Parts, Kits and Supplies
of National Fame. A
complete array of Cabi-
nets and consoles, in all
latest styles, finishea
and popular_sizes at
Unmatched P’rices,
The high quality
of our products elim- \§
inates loss. Large
stocks offer you large
selection. Our speedy
sh)pments insure your cus-
tomers' good will and bigger
profits for you.

Silver Marshall Unipac in stock—
all models and types. Fully described and
priced in our catalog on page 64. Liberal
discounts to the trade. Immediate
delivery.

Short Wave Section
Our catalog contains a_section
devoted to a showing of the bigh- ~
est grade short wave receiving
* and fransmitting apparatus. Also @
the finest clectrical appliances

for use in the home,
Shure Service means sure
rofits, You can take orders direct
From - our Hiiustrated st price
catalog,
Whatever your radio needsm
be you willfind them in our 1928cata-
l0g. Write for a copy TODAY.

SHURE RADIO COMPANY

341P West Madison Street, Chicago. 111,
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BEN/AMIN
e
Top

Cle-Ra-Tone
Sockets

Handsome Panels For These Kit Sets!

ORMICA has prepared handsomely decorated panels for the

leading kits of the year, so that home builders can make sets of
better appearance. Many of these panels are fully drilled and ready
for assembly.

Among the panels offered are Magnaformer, front and sub; World’s
Record Super Ten, front and sub; Camfield Nine, front and sub;
Tyrman, front and sub; Madison-Moore International One Spot for
A. C. operation and many others.

Spring $ orted
Sﬁ?ckgA‘g;grbing -
Makes the socket stand out
from the dead black of the
base and panel

Easier to establish correct
position of tube and prongs
Improves the appearance
of the set

Have all spring supported and shock ab-
sorbing features of the famous Cle-Ra-Tone
Sockets. Non-microphonic., Unaffected by
stif bus wiring. Tube holding element
“floats™ on four finely tempered springs.
Used in most of the leading circuits.
Among the most recent for which Cle-Ra-
Tone Sockets have been specified are:

Strobodyne 8
Magnaformer 9-8
Camfield Super-Selective 9
Lynch Suppressor Circuit

. F. L. Nine in Line.
World’s Record Super 10
Melo-Heald Fourteen
St. James Super
Karas Two-Dial Equamatic
Knickerbocker 4
Hilograd Receiver
International One-Spot
Thompson Super 7
Hot Spot Fourteen

Plain Formica panels of any size are also available

THE FORMICA INSULATION COMPANY
4628 Spring Grove Avenue Cincinnati, O.

Formica has a com-~
plete insulating service
for manufacturers.

Leading jobbers every-

where can provide you
Made from Anhydrous Bakelite Resins

with Formica products,
\

SHEETS TUBES RODS

Why Fixed Resistance?

Because it maintains the resistance values in-
definitely and without fluctuation.

Why Variable Resistance?

Because the resistance values can be adjusted
to meet all requirements.

LA CLAROSTAT

Push Top P}}alﬁis:' B Because the Clarostat combines the depend-
'ype, o nting Base P . . A
Benjamin Cle-Ra-Tone Sockets. . .. . ... 75c each ability of fixed resistance with the convenience
Without Mounting Base . ........... 50c cach of variable resistance.

Green Top Sockets for A. C. Tubes

Specially designed, for use with 5-pronged A. C.
Radio Detector Tubes:

N aznaBuLE varzsus,'va

And of course there is a Clarostat for every purpose—the Claro-
For direct attachment topanel. .. .. ... 90c each

For mounting on top of panel....... $1.20 each

Insist on the socket used by

those who know and want the

best. ASK FOR BENJAMIN

“RED TOP,” or “GREEN

TOP,”

At all Radio Jobbers and Dealers
Made by

Benjamin Electric Mfg. Co.
120-128 So. Sangamon St., Chicago

stat Volume Control for the receiving circuits; the Standard
Clarostat for B or plate circuits of radio power units; and the
big Power Clarostat for filament. line-voltage and high-power
radio devices, as well as transmitting applications.

Your local dealer has Clarostats in Stock. Watch the
articles of leading radio authorities for data on how
to build a better set or how to better your
present set, with Clarostats. Or write
for descriptive literature to

AMERICAN MECHANICAL LABORATORIES, Inc.

MEMBER _af

wmam lh<le.
AEF 4

Clarostat is the standard,
universal variable resistor.
That is why it is widely im-
itated in appearance, but
f;‘:zrdly in performance.
Watch for the green box
and the name stamped on
the Clarostat itself. Ap-

pearances, otherwise, may

247 W. 17th St. 448 Bryane St, Specialists in “Uariable ‘Resistors e
New York San Francisco 285 North 6th St. Brooklyn, N. Y. RA’&M'

Manufactured in Canada by the Benjamin Electric P
Mfg. Co., Canada, Ltd., Toronte, Ontario

deceive you.
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Finally—the Perfect

«“A” Eliminator

For Your Present Set or the Set
you eventually buy

2 %
Our 4-volt “A” Eliminator
Fits Into All Radiola Consoles

Silver

Replaces “A” storage battery and charger; has
full wave “dry” rectification; maintains re-
quired voltage inuniform, constant flow;oper-
ates automatically by moving a switch; eco-
nomical-—uses minimum amount of current
(about 1-10cost of using electriciron); hasrhe-
ostat control for additional refinementin volt-
age and reception; gives maximum power to
radio tubes and lengthens their life; no acids to
test or spill. Satisfactory results guaranteed.

Its principleis simple and correct!

The 110 volts Alternating Current is scien-
tifically reduced with the famous ““Silver
Beauty’” transformer coil to deliver the proper
voltage to an especially developed dry, noiseless
rectifier, which transforms the electricity to
direct current. This current of exact voltage,
is then transmitted through a patented spe-
cial filter which clarifies the current, elimi-
nating all foreign noises caused by rectifier
or generator.

The SilverBeauty “A” Eliminator is endorsed
by prominent radio engineers —adopted by
leading distributors and dealers —approved
by thousands of users. These are sufficient
reasons for making Silver Beauty your choice.

392 43% 39=

6-volt; 2amp, 6-volt; 3 amp.  4-volt; W6-amp.
$2 Higher West of Rockies

.
Silver Beauty “B-C” UNIT
Does away with “B” 4
and “C” batteries
Embodies every up-
to-date refinement
and principle,in-
suring smooth,
unfailing recep-
tion. As beau- §
tiful as it is
efficient.
No. 450
180 Volts—40
Milliamperes

545

No. 460
135 Volts

Individual adjustment
adapted to all sets.

Silver Beauty
CHARGERS

Employing an entirely new met-
hod of rectification. Two models
—with or without bulbs,

See Your Dealer or Jobber

Triple-A-Specialty Company
Manufacturers of the f: Silver Beauty Chargers
312-316 South Hamilton Ave., Chicago, Il

charge.

sensitivity.

Write today

for your copy of
tCopper Shielding for Radio”’

This new book shows how
to improve the reception
of your set. There is no

Copper shielding means
sreater selectivity and

COPPER & BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

Independent Radie Corporation
Manufacturers of
Precision Radio Apparatus

1516 Summer Street Philadelphia

It's a wonder
|y’ for power and seleca
’ tivity., Famous ARL circuit, .
Coast to coaat reception! Finely built of
selected, tested paris, Thousands now in use.
FREE Log and Catl Book and New 132-p. Catalog

¥R i
D e Wit for fras fovs- | BARCLO
AMERIGAR AUTO & RADIO MFG. CO. SCAINS)]
HARRY HWARTZBERG, PRES.

Dept. 121 Amorican Radio Bldg., Kansas City, Me. =

YAy
IT DELIVERS
FULL “B” VOLTAGE

arnsg

B-Battery Eliminator

Operates from lighting current
like other household appliances.
No hum or vibrations. Smooth
constant plate supply. Once con-
nected it requires no further at-
tention or adjustment. Remark-
able results on local and long
distance reception. Price $47.50.
Slightly higher west of Rockies

Write for data

American (§leciric (smparny, e

State and 64th Streets Chicago, U, S. A.

Makers of Burns Speakers

WNew/ SILVERMARSHALL
UNIPACS- in Sfock

We carry the complete line of
S. M. PRODUCTS, including the
S. M. Improved Shielded Six,
S. M. 660, S. M. Reservoir ‘“‘B”’
Kits, S. M. Transformers, etc.

OTHER KITS IN STOCK
L.C.28

Remler Infradyne
New Karas Equamatic
Power Packs
and others
OUR NATIONAL REPUTATION is
built on the Completeness and Relia-
bility of Our Service. We allow the
Usual Trade Discount to Our Custom-
ers. Our Catalog lists all the latest
kits, sets, and accessories, SEND FOR

CATALOG AND DISCOUNT SHEET
TO-DAY.

WHOLESALERADIO
- “SERVICE CO.

6 CHURCH ST NEW YORK CITY
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Bremer-Tully Discard Old Standards of Comparison

B.T “A” Transformer Makes &
Power-Six “Electric”

Here’s a real answer to Distot-

tion,—~the B.T Audio Coupler.
/:

, Six Years’ Success
Back These New Products

Bremer-Tully have released a new product The POWER-SIX “Electric”’
which should create world-wide discussion. o ) ' wcord of the BT
The old idea of “Amplification Curves” as a PE}er§SO.1}e knows the record of the
basis for comparing audio transformers has been OWer DIx. .
discarded. [t never was anything more than a You can now run yours from the light-socket,
very secondary matter. without batteries.
B-T have always maintained that the real Use the new B-T “A” Transformer, instead of
problem was “Harmonic Distortion,”—and— storage battery and charger. Price $7.50.

Now they have proved it in the new B-T
AUDIO COUPLER.
remer

i 1 3 < < 1- < ! " — 1 i v ' ! \: 1*1 .
It is more than a transformer,—and better, ﬁ"uﬂ![ This is what you've been waiting for

ing the change or huilding a new electric set, $1.00.

ﬁ Complete Diagrams and Instructions for mak-

although no one ever produced a better trans-
former than BREMER-TULLY.

A constant Impedance Core,—an air-gap,—

The Speaker Coupler

Tertiary Loading Coil,—and finest laminations, Puta B-T Speaker Coup}er between your power

combine to produee QUALITY UN- tube- and speqker‘ and mpr ove teception wonder-

LEQUALLED anywhere, regardless of size or fully. The difference is amazing.

price. You will get Better Tone, and particularly with
“Harmonic Distortion” has had practically no air column  speakers or horns, much Greater

attention.—the attempts being to imiprove trans- Volume.

formers by increased size—cast cores, etc. You
can recadily appreciate that BREMER-TULLY
could not release this product if it was not

You will protect your speaker from heavy
current flow and prolong its life.

superior You can match your speaker and power tube
) . through various combinations, as shown, without
_ mign o v 7 - > - . . ’ L
Type 3-31 is for First Stage: Type 2-22 for the use of tools. Simply insert cord tips.
second stage or for all stages where three stages .
are used,—as in replacing Resistance Coupling. Speaker Coupler, suitable for table use, or may
Bring your set up to date with a set. Price each, be mounted inside cabinet, Price $7.50.
$6.00.

Read more in BETTER TUNING—See

Coupon,

BETTER TUNING is a booklet of 80
pages answering the latest questions in radio.
Thousands praise it, and profit by it.
SEND THE COUPON.
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