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POLO

POWER TRANSFORMER

50-60 cycle 105-120 v. primary; secondaries, 214 v.
16 amps.; 2V% v. 3 amps.; 5 v. 2 amps.; high
voltage to afford 300 v. DC @ 100 ma.; all second-
aries center tapped. Cat. 245-PT @ ........ $9.50

B SUPPLY CHOKE

100 ma. rating; 30 henrys; DC resistance 200
ohms; tapped at 40 and 100 ohms; suitable for
“choke irput” filter system; black to rectifier
filament; red, green and yellow to respective
filter capacities. Suitable as center-tapped imped-
ance, using black and yellow for extremes, green
as center. Cat. 45-CH @ $4.25.

Polo Engineering Laboratories
Exclusive Distributors

125 West 45th Street, New York, N. Y.

RADIO WORLD

and "RADIO NEWS"

BOTH FO
ONE YEAR @ $7.00
You can obtain the two leading radio
technical magazines that cater to experi-
menters, service men and students, the
first and only national radio weekly and
the leading monthly, for one year each,
at a saving of $1.50. The regular mail
subscription rate for Radio World for one
year, a new ard fascinating copy each
week for 52 weeks, is $6.00. Send in $1.00
extra, get “Radio News” also for a year—
a new issue each month for twelve
months. Total, 64 issues for $7.00.
[ If renewing Radio World subscrip-
tion, put cross in square.
RADIO WORLD. 145 West 45th Street, New York, N, Y.

RADIO MAP

OF NORTH AMERICA
22 x 22 inches, printed in two
colors, bound in cover.

Shows every city from Balboa
to Edmonton which has a
broadcasting station.

Indexed by states, provinces
and cities with key for instant
location on map.

Call letters, power and fre-
quency given for each station.

Accurate; up-to-date

Scale in miles gives distances
between any two cities. Time
zones correctly marked.

Just what you have been wanting.

25 cents
THE RADEX PRESS

1368 E. 6th St. Cleveland, Ohio

SCREEN GRID
COILS

IGH-GAIN shielded radio freguency trane-

formers for screen grid circuits using

224 or 232 tubes for RF, and any kind o
detector., The primary has a high impedance—45
turns—and is closely coupled to the secondary
over which it is wound, with an insulating wrap-
per in between, 42/10,000 inch thick. The diameter
of the bakelite tubing is 134 1nches.

Each- coil torm is solidly set in a vencer base,
to support and elevate the coil, and equalize the
distance from the shield walls. The base is
secured to an aluminum template over which the
drawn aluminum shield fits snugly, so that the
coil is utterly rigid inside at all times. The coils
are packed in matched sets of fours, tested for
identical inductance on a bridge circuit. Thus
they are of precision type, necessary for full
effectiveness from gang tuning.

Primary leads: shield wire, beginning; red, end.
Secondary leads: blue, beginning; yellow, end.

Shield size is 233" x 234" x 334",

The same type coil is used as antenna input and
as interstage coupler and will feed. into any type
of detector, screen grid or otherwise.

For .00035 mfd. tuning order Cat. 40-80 @ $1.50
Matched set of four for .00035 mfd.

Cat. 40-80-MF .....civiiiiiniiiinandiianes 6.00

[The matched four for .00035 mfd. may be used
for iptermediate frequency amplification at fre-
quencies below 550 ke, by putting a .00035 mid.
fixed condenser across the secondary and a 100
mmid. equalizer across the same circuit. We cau
supply the .00035 mid. fixed condensers @ 1
each and the 100 mid. Hammarlund equalizers
@ 35c each.]

For .0005 mid. tuning orvder Cat. 40-70 @ $1.50

Matched set of four for .0005 mid.
Cat. 40-70-MF

Remit with order for coils and we pay transporta-
tion. C.0.D. orders filled.

SCREEN GRID COIL COMPANY
143 West 45th Street
New York, N. Y.

[Just East of Broadway)

Fixed Condensers

Dubilier Micon fixed condensers, type 042, ars
available at following capacities and prices:

.008 20¢
.00025 with clips. 200

All are guaranteed
slectrically porfest and
money atl i net
satisfied within five
days.

Order Cat. MICON .0001 ete. at prites stated.

GUARANTY RADIO GOODS CO.
143 West 45th St., New York, N. Y.

FOUR-GANG .00035 MFD. WITH TRIMMERS BUILT IN'!

This condemser, esch ef four sections .00035
mfd., has sluminum plates thet are rvo-
ble and & ble, also 8 %" di-
smeter Gteel shaft thet is removable. It is
sturdy and 1s suitable for popular four-
circuit screen £rdl tuners. Trimming con-
densers sre built 1n. The condenser may
Yo mounted on its bottom or aside. Total
overall length. including shaft.

117%.’" Overall width, 4", The

trame s steel Order Cat.
s3'95 G (e n000a0n0008b J0HE00000S
(Betwesa 46th and 47th Streets)

RELIABLE RADIO COMPANY
145 W, 45th St, N. Y. C.

DEALERS and SERVICE MEN [
STANDARDIUVE ON .

I E n:muui:oﬂ
RESISTORS
For Permanent Replacement—Accurate—Guaranteed

Write for descriptive catalogue “W*
LYNCH MFG. CO., INC., 1775 Broadway, New Yorx

Orders uiries

and Mailing List Catalog

LL Gives counts and prices on over 8.000

different .lines of business. No matter

what your business, In this book you

will find the number of your prospec-
tive customers listed.

‘Valuable Information is also given as to

;n:(;x;fg«;:dcz}nqu!se' th: mails to secure
nquiries

or services. OFLYPLR PIOUNELS

1 Write tor Your FREE Copy
R. L. POLK & CO., Detroit, Mich.

Largest City Directory Publishers in
the World
Malling List Compilers—Business Statistics
Producers of Direct Mall Advertlsing
—

BRACH RELAY ONLY 99c

Cornnect relay’s cable plug to 105-125 volt AC
line, etc., etc. Then turning on your set turns
on B eliminator and turns off charger. Turning
off set turns on charger and turns off B elimina-
tor. Guaranty Radio Guods Co., 143 West 45th
St.,, New York.

Short-Wave

Converter Series

In the November 8th issue of Rabio
WorLp there began a remarkable series
of articles dealing with the construction
of short-wave converters that really do
work, and that work well. Besides, the
cost of parts is low. One mbdel, 30 to
11(_) meters, no plug-in coils, may be
built of parts costing less than $5, for
battery operation, or for AC with extra
filament transformer external, while an-
other m.odel, 10-200 meters, two plug-in
coils, using somewhat superior parts, fila-
ment transformer built-in, can be made
up by you for less than $10. Surely
these are prices within the reach of all.

Low price and high achievement go
hand in hand in these designs by Herman
Bernard.

The series ran in the November 8th,
15th, 22nd and 29th, and December 6th,
13th, and 20th issues. Send $1 and we will
forward these seven issues and a blue-
print of the AC $5 model.

Yolsl?,DgIO \y‘VORLD. 145 West 45th Street, New
Enclosed please find $1.00 for which

the November 8th, 15th, 22nd andl 295t‘l:;,‘d ar::;

Dec. 6th, 13th and 20th issues, containing the

series of articles on short-wave converters of ex-

treém;ly low oprice, and a blueprint of the AC $§

model.
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Crid Leak Power Detection

Theory Developed for First Time and is Verified
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Grid leak and condenser methed of detection is used in this receiver, but for weak
signals. To convert to power grid leak detection reduce grid leak.

cannot be used for detecting high signal voltages because

when detection of such is attempted serious distortion re-
sults. Therefore all power detectors are either of the grid bias
type or simple diode rectification type.

That grid leak and condenser detection may be used even
when the signal voltage is high has been proved theoretically
and demonstrated experimentally by Prof. Frederick Emmons
Terman and Nathaniel R. Morgan, of Leland Stanford ]r.
University, California. :

They have shown that to use this form of detection for high
voltage signals it is only necessary to choose the correct values
of grid leak and condenser in order to avoid distortion. The
grid leak resistance, the grid condenser reactance, and the de-
gree of modulation must bear a certain relation, which is that
the ratio of the reactance to the resistance should be greater
than or equal to the ratio of the degree of modulation to the
square root of the difference between unity and the square of
the degree of modulation.

Theory of Detection

IT IS generally said that grid leak and condenser detection

This relation can be expressed more simply in trigonometric
terms. Suppose X is the reactance of the condenser and R
the resistance of the leak, then X/R is the tangent of the
phase angle of the condenser and the resistance. Call the phase
angle T. Then X/R=tan T. Now if we define another angle,
M, such that the degree of modulation m = sin M, the condition
for no distortion, as expressed in words above, may he expressed
as follows:

>
tan T = tan M

The sign between these two is to be read “is greater than or
equal to.”

The theory of power detection by means of grid leak-con-
denser is exactly the same as the theory given for weak signal
detection. That is, the condenser charges up during that part
of each carrier frequency cycle when the grid is positive and
when grid current flows, but it discharges through the grid
leak during the part of the cycle when the grid is negative.
The condition for distortionless detection given above re-
quires that the leakage be at least as fast as the charging so
that the actual grid voltage at any time of a modulation cycle
is proportional to the degree of modulation, or such that the
actual voltage follows faithfully the modulation envelope.

The limit of the grid leak power detector, according to these
investigators, is the point where plate rectification becomes ap-
preciable, that is, when the straight line part of the plate charac-
teristic is exceeded.

Explanation of Yalues

The theory developed indicates that the maximum carrier volt-
age a grid leak power detector will handle is slightly less than
one-half the input voltage that the tube will handle as a prop-
erly adjusted amplifier operating at the same plate voltage, and
that the maximum undistorted audio frequency output voltage
of the detector is in the neighborhood of one-third the output
voltage developed by the corresponding amplifier. The equivalent
input resistance of a grid leak power detector is shown to be
greater than one-half the grid leak resistance. i

The effective grid condenser capacity is the actual capacity

(Contined on next page)
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New Aspect of Detection
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Fig. 2
In this short-wave converter grid leak detection is used,
weak signal values being used. To convert this to a power
grid leak detection change the grid condenser to .0001 mfd.
and the grid leak to 250,000 ohms. Overloading by the oscil-

lator is thus prevented.

(Continued from preceding page)

of the grid condenser plus the input capacity of the tube, as this
input capacity is affected by the reaction by the plate circuit
load. With ordinary receiving tubes a grid condenser capacity
of 50 to 100 mmid. is about right, according to the Prof. Terman
and Mr. Morgan. With the grid capacity fixed in this way
the corresponding values of grid leak for good reproduction of
speech and music are 20,000 and 50.000 ohms.

Distortion increases rapidly with degree of modulation, but
for the values given it is negligible up to about 1,000 cycles.
Since most of the important speech and music frequencies are
below this frequency distortion is not serious. Moreover, the
degree of modulation at the higher frequencies is very small in
comparison with that at the lower frequencies, first because
the higher frequencies exist mostly as harmonics of the lower
frequencies and the harmonics are always considerably smaller
than the fundamentals, and second because even the amplitudes
of the fundamentals of the high frequencies are small compared
with those of the lower frequencies. Therefore the condition
for distortionless detection does not impose limitations so severe
as at first appears.

Experimental Results

The authors of the paper reporting the work on grid leak
power detection give a set of experimental data obtained on a
327 tube for the couditions X/R equals .71, R equals .31, and
m equals .35. Comparing tan T and tan M we note that the

first is .71 and that the second is .374, so that the condition for
distortionless detection is well satisfied, one being nearly twice
that of the other.

The graph covers RMS carrier voltages up to 5 volts and
gives the output voltage across a resistance of 10,000 ohms as
well as the percent second harmonic. When the input voltage
1s 3 volts the output voltage is about 4 volts and the percent
second harmonic is 3. This is for a plate voltage on the tube
of 86 volts. The same graph gives the detection by the grid
bias method when the plate voltage is 86 and the negative
bias is 9 volts. When the input voltage in this case is 3 volts,
RMS, the output voltage is only 1.4 volts and the second har-
monic is one percent.

Again, the same graph gives the results for power detection
when the plate voltage is 44 volts. At an input of 2 volts, when
the output is near maximum, the output voltage is 1.5 volts and
the second harmonic is as high as 2.5 percent.

Linear Detection

When the input voltage is low the detection is practically linear
for the grid leak detector. In the corresponding region for
the bias detector the output curve departs considerably from
a straight line. For the higher input voltages the grid leak
power shows a strong departure from linearity while the grid
bias detector improves. The linear portion of the grid leak
power detector curve can be extended by increasing the plate
voltage. However, for low mu tubes the plate voltage that may
be safely used is limited by the high current that flows in the
plate circuit when the grid bias is zero. From 80 to 90 volts
are about the maximum that can be used with a tube of the
—27 type.

One method of circumventing this effect is to put a resistance
n the plate circuit in series with a high plate battery voltage.
With the values of grid leak and condenser and modulation
factor given above and a voltage of 180 volts in the plate circuit,
the effect of varying the resistance is shown. When the re-
sistance is 5,000 ohms and the input voltage is 4 volts, RMS,
the output voltage across 10,000 ohms is nearly 7 volts, and
there is very little distortion, the perceutage of second harmonic
being less than one percent. With higher resistance the condi-
tions are not quite as favorable.

Curves are also given for the 224 screen grid tube. The values
of X/R, R, and m are .71, .31 and .35, respectively, the plate
voltage 180 and the screen voltage 72 volts. The grid bias for
the plate rectification curve is 5 volts.

The curves are similar to the corresponding curves for the 227
tube but the grid leak curve shows to much greater advantage.
When the input voltage is 1.5 volts, for example, the output
voltage for the grid leak detector is 2.5 volts while at the same
input to the bias detector it is only .6 volt. The second harmonic
distortion for the grid leak detector is about 6 percent, while
for the other it is about 9 percent. Thus the grid leak detector
is several times more sensitive and it does not distort nearly
so mtch as the other detector.

Results for other tubes like the 326, 112A and 201A are similar
to those for the 224 and the 227. These are given in the De-
cember issue of “Proceedings” of the Institute of Radio En-
gineers, in which the two men publish their report on grid leak
power detection. c
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This circuit em-
ploys a 224 grid 3
bias detector. To 2

change it to grid
leak power de-

tector short-cir-

cuit the 50,000
ohm bias resistor

and put in a grid
leak of 250,000
ohms and a grid

condenser of
.0001 mfd. The
resistor and the
condenser should
be in shunt and
connected in the
lead to the con-
trol grid.
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Novel Band Pass Filter

It Is Used in a New Version of the Diamond

c
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Fig. 1A

ohm resistor, the .04 mfd. con-
denser and C.

HE band pass filter circuit with tubes between components

I is seldom seen. Usually there is a pre-selector circuit, of

which Fig. 1A is an example. Two tuned circuits, coupled
through a series circuit consisting of a condenser and a resistor
in parallel, are familiar, with a tiny additional condenser, C,
for additional coupling sometimes included. The accepted values
for the resistor-capacity section are 500 ohms and .04 mid. for
a proper admittance band. C may be as small as 1 mmfd.

Since the values 500 ohms and .04 mid. are suitable for the
biasing resistor of a 224 tube and the resistor’s bypass capacity,
the cathode may be connected to this circuit, to avoid including
an additional set of parts to accomplish bias. The combination
used is shown in Fig. 1B.

That method is an approach to introducing the band pass
filter circuit into the tube circuit. The next step, and one be-
lieved not shown previously in any radio publication, is to con-
stitute the band pass filter tuned circuit as an interstage coup-
ling device as well.

Fig. 1C shows how this is done.

Aside from the transmission band, which is not changed no
matter which one of the three forms of Fig. 1 is used, there
is the question of feedback. Normally the feedback through
the biasing resistor common to a pair of tubes is negative, hut
by reversing the connections on the primary or secondary of
the first interstage coupler, the feedback may be made positive.
The difference is so slight as to require little attention, as the
condenser bypasses considerable of the radio frequency.

Such an intertube band pass filter is used in the Band Pass
Filter Diamond of the Air, which is diagrammed as to general

A\ Z4

RFT.4 RFT. 2. RFT3

Fig. IB

A conventional band pass filter, The band pass filter constants are

with coupling through the 500- used also for biasing the tube,

which is assumed to be a 224
screen grid tube. two

Fig. IC
The tuned circuit of the first stage
run through the biasing resistor of
the second stage, thus uniting the

circuit in Fig. 2. There are three tuned circuits, using a three-
gang condenser, with untuned coupling to the detector, broadly
peaked around 600 mgters, to make for uniform amplification
throughout the broadcast band, avoiding the unevenness charac-
teristic of tuned radio frequency amplification. The three radio
frequency amplifiers, as well as the detector, are 224 tubes, and
since the 224 may be worked as detector at a high enough load
to produce 100 volt fluctuation in the output, the coupling to
the power tube 1s simply resistance coupling. By this method 1t
is possible to load up the 245, since that tube requires a bias
of 50 volts, and the input fluctuates 50 volts on either side of
the zero axis.

The radio frequency amplifier is standard, except for the
novelty in the band pass filter placement, while the detector is the
now familiar 224 high-gain power detector, with a resistor in the
screen lead, to remove the skirts from the screen current curve,
that is, make the plate and screen currents and voltages work
in step. This produces a form of steadiness not usually stressed,
and peculiarly enough it is a better method for this purpose
than introducing a steady voltage on the screen.

The circuit does not impose any great burden on the pocket-
book, as the parts should not cost much more than $30, not
including tubes, speaker and cabinet, even though most attrac-
tive parts are used, including National drum dial and Ham-
marlund condensers.

* * *

[Details concerning the construction of the Band Pass Filter

Diamond will be published next week in the January 24th issue.—
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General circuit of the Band Pass Filter Diamond of the Air.
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Will 1931 DX Beat 19307?

Sunspot Devotees Insist That This Year Will Lead

T'S a fortunate thing, isn’t it, that in Winter, when most
Iof us don’t go in for outdoor activities, happens to be the
very best time of the whole year for radio reception?

The sun is at its greatest distance {rom the earth, and radio
waves are reflected back, especially at night, toward the earth’s
surface from great distances.

Scientists believe that the activities of radio waves are affected
to a notable degree by sun spot action, and they believe that in
a year or so radio conditions again will be what they were in
the early days of broadcasting—1922 and 1923. That means,
this Winter should be much better than last Winter for long
distance radio reception.

Other Factors

Besides this, other reasons may be pointed out showing that
a better radio Winter is here. Fewer stations operate at the
same time on the same frequency. Many “cleared channels”
are in effect, making possible coast-to-coast reception without
interference, and the skillful listener will “travel” via his lightly
touched radio dial to the far corners of the United States, and
beyond.

Stations are using higher power. More scientific locations
and installations enable them to reach farther even with the
same power. And we have so far overlooked the improvements
found in the present-day receiving sets—with their superior
tuning abilities, more sensitive screen-grid tubes, etc.

Four Suggestions

So, to assure yourself of utmost radic enjoyvment this Winter
so far as “DX” is concerned, here are some timely suggestions:
(1)—Provide yourself with a new and up-to-date list of sta-
tion calls. The stations should be listed in at least three dif-
ferent ways. The most important list is that arranged by fre-

quencies. Then you should have a list arranged alphabetically
by call letters, and one arranged by States. With this informa-
tion, as up-to-date as possible, you will be better able to locate
and indentify new and distant stations and can determine in
advance almost exactly the proper dial setting for any station
even though you have not heard it as yet.

(2)—Check up on your aerial and ground installation. Be sure
there are no unsoldered joints in the aerial, that it is well in-
sulated by clean insulators and that it is placed high and free
as possible from other wiring or objects. Be sure the ground
connection is a good one, too.

(3)—Have all the tubes tested. The radio frequency tubes
and the detector, particularly, must be good ones if you are to
“get in on” long distance receiving. Your dealer will test them
for you.

How to Get DX

(4)—Learn how to use your set so as to get distant stations.
The right knack or touch on the dial is helpful, and it can best
be learned by practise in tuning in faint stations to a point of
clarity and volume. Generallv speaking, the dial is moved very
slowly and carefully, and at the sound of voice or music, the
dial may be moved back and forth a few times over a space
of only one or two degrees, with the movement gradually nar-
rowed down to the exact spot. It takes a quick movement,
over a very limited space, for the ear to catch the volume
changes which indicate the correct tuning spot.

Headphones may prove helpful, but with today’s good loud
speakers, the headphone is usually needed only for persons hard
of hearing, even when faint and distant stations are sought.
Everything possible must be done to minimize interference from
electrical sources, for this class of interference is very serious
when you try to receive DX stations.

Dynamic Must Have Baffle or Cabinet

sets nowadays. It most satisfactorily handles the amount
of volume delivered by the modern receiving set, and even
at high volume, reproduces clearly.

If full advantage is taken of its tone possibilities by a good
assembly and installation, results are above the average.

Many dynamic speakers are sold in the “chassis” form, just
the essential units and the vibrating cone, without a baffle board
or cabinet. If the speaker is used in this form alone, its quality
will not be very good, because only the higher pitched tones
can be brought out properly. The interaction of the air between
the front and rear surfaces of the cone prevents proper vibration
for the low tones, which require hundreds of times the power
necessary to reproduce high notes.

To stop this air interaction, the air path between the front
and rear surfaces of the cone must be greatly lengthened, and
this is done either by a cabinet or by a baffle board.

The larger the baffle board, the lower, in general, will the

THE dynamic type loudspeaker is widely employed in radio

tone range descend, so that very large baffles are used where
strong bass is wanted—as with organ music, or for dancing
(drums keep the time). For average use, a box-like frame about
6 feet high and 3%% to 4 feet wide may be used, with the front
covered with a sheet of non-resonant substance. A shelf is
located near the center, and the dynamic chassis stands on this.
A hole is cut in the front board or baffle, to be placed against
the speaker cone. A decorative finish may be added by hanging
a coarsely woven cloth or tapestry over the entire front of the
board. It is safest to protect the opening by covering it with
a wire screen.

The speaker should be located cross-corners in the room, or
away from the wall. A good amplifier, with good tubes operated
at the proper voltages, is necessary. If the speaker hums,
a condenser may he connected to the terminals of the energizing
or field coil of the speaker, in addition to the one already pos-
sibly incorporated in it. Additional condensers in the B supply
may also be necessary.

FREE AID TO A NEW JOB!

SITUATIONS WANTED AND HELP WANTED ADVERTISEMENTS WITHOUT COST!
Address: Industrial Dept.,, RADIO WORLD, 145 W. 45th St.,N. Y. C.

SITUATIONS WANTED

YOUNG MAN, 10 YEARS’ EXPERIENCE in de-
signing and building of _radio production test
equipment, production, designing home and auto-
mobile receivers, and elimination of ignition in-
terference in motor radios, desires position with
reliable company. Best of references.

Palm, 5815 W. Roosevelt Road, Cicero, IIL

YOUNG MAN 19, TECHNICALLY INCLINED,
desires a position as assistant in laboratory.
High School education, several years experimenting
with radio and chemistry; formerly radio_opera-
tor; interested in research work. Melvin Kocher,
Pershing, Ind.

YOUNG MAN, 33 YEARS OLD, mechanical,
electrical and radio knowledge and experience,
technical education, seeks position at anything.
Paul Weber, 1822 Bleeker St., Brooklyn, N, Y

SERVICE MAN, five years’ experience, with two
of Chicago’s largest servicing companies. 27 years
old, Al man, gocd references. Have finest test
equipment. Will go any place. Robert Murray,
1520 Howard St., Chicago, Il

WANTED, SITUATION. Experienced radio_serv-
ice man desires position. 1l or write: Frank
Lavallee, 218 Baxter St., Pawtucket, R. I

YOUNG ELECTRICAL ENGINE!ZR, 25 years
of age, South American, Would like connection
with radio manufacturing company to _open
branch in South America. Have references. D. C.
Mendez, 236 Washington Ave, Brooklyn, N. Y.

A REGISTERED RADIO TECHNICIAN wishes

position either store or factory. Anywhere in

United States. Have three years’ experience.

Il::[x:ed Kelly, 1909 4th Ave., North, Minneapolis,
inn.

* FIRST-CLASS RADIO TECHNICIAN. — Young
man. Have had seven years’ experience in service
work and custom set building. Public address
and sound equipment a specialty. Willing to go
anywhere. William Wallace, Box 431, Wallace-
burg, Ont., Can.

A REGISTERED RADIO TECHNICIAN wishes

position either store or factory. Anywhere in
United States. Have three years’ experience.

Il(‘q(ed Kelly, 1909 4th Ave., North, Minneapolis,
mn.

RADIO SERVICE—A married man with a family;
have had nine years experience in building and
servicing sets; also a recent graduate of R.C.A.
Institute. Have and use an wup-to-date set
analyzer and tube checker. Am willing to locate
any place. Address 20 Royce Ave, Middletown,
New York. Beryl A. Wallace.
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Placement

for the Set

By Brainard Foote

SSUMING that you have a good, aerial and a good ground

A arrangement, and that you have a good set, what more

N ?can you do to assure yourself of maximum possible re-
sults?

Apparently, the location or wiring in the room does not mat-
ter much. Actually, however, you can influence reception con-
siderably in this way, for you can arrange your radio installa-
tion with the following in view: (l1)—sensitiveness; (2)—repro-
duction; (3)—convenience; (4)—economy; (5)—enjoyment.

The item of sensitiveness will prove of greatest interest, 1o
doubt. We are all supposed to depend mainly upon stations
nearby for our radio entertainment, but most of us like to hear
from the far-off fellows, too.

Room Losses Decrease Yolume

Electrical losses in the room may decrease the volume from
distant points, and many ordinary installations suffer from such
losses. Where the lead-in wire follows a devious path around
the picture moulding, for example, 25 or more feet from the
window to the set, there are bound to be losses by ‘“‘capacity,”
for some of the energy will jump directly to the wall. Also losses
by resistance will result, due to the wire length. Leakage, due
to imperfect insulation of the wire, will drain energy. So run
your aerial wire from the window directly to the set in a straight
fine, if you can. Place the set near enough to the window
for this.

Also be sure the set is in a direct line between the aerial
wire and the ground point, and run the ground wire through
holes in the flooring as straight as possible to the water main
or other ground. This matter deserves your careful attertion,
if you like to tune in on DX.

Tone quality is affected by reverberations from the walls, by
closeness to the listener, and by general room acoustics. If the
set has a seperate speaker, locate the speaker across the room
from the set, so that you can sit close to the set for convenient
operation, but at a distance from the speaker. If the loudspeaker
is part of the set, place the set a little away from your usnal
chair or divan. Don't place the speaker (or set, if the speaker
is part of it) close against the wall, or echoes may prove annoy-

ing. Across a corner is a good placement. This is highly im-
portant with open-back sets or speakers, where much of the
sound comes from the rear.

If the set is not within handy reach, install a seperate volume
control with an extension cord. This is a regular stock item,
as are extension cords for loudspeakers.

Precautions to Take

Place the set where you can easily get at it, or can reach
inside it, without having to disconnect anything. Your service
man will save time if you do. If batteries are used, put them
out of sight, or better yet, in the cellar on a shelf, with the
wires passing through holes in the floor boards.

Test the house voltage, and if it varies, exceeding 110 volts
at times, be sure to set the voltage regulator in the set at a
low enough point to compensate, or purchase a seperate voltage
regulator. Preferably buy one that is equipped with an adjust-
ment knob and a voltmeter, so you can see when it’s right.
Excess voltage does not improve the tone quality, and it lights
the tubes too brightly, greatly shortening their period of useful
service. New tubes do cost something, so be economical.

Avoid dampness, heat or cold, as may occur too near windows,
radiators or outside walls. Heat is harmful, for it simply adds
to the normal heat generated within the set, further shortening
the lasting powers of vital parts. Be especially careful that heat
and cold and dampness cannot reach the speaker, and shield the
latter, where necessary, against damage by children.

Enjoyment

Radio pleasure is somehow enhanced by having a colored
lamp to illuminate the speaker or set, and by having your other
lights off or dimmed. The attention is then focussed, naturally
and without effort, on the radio program, and you get more real
pleasure out of it. A good idea is to plan your programs, and
not to let your set run all the time, just to have something
“going on” in the house. Too many of us use our radio that
way. There are real programs on the air, and we’ll like them
better if we attend the ones we like rather than just twisting
the knob till we hear something!

Bypass and Filter Condenser Problems

N your radio receiver, the fixed condensers play a highly
I important role. Unless properly built, they may prove defec-
tive in several ways: (1)—breakdown; (2)—inductive effect;
(3)—vibration; (4)—wrong capacity; (S)-—moisture leakage.
Where high quality paper is not used for the insulation of
the condenser, it may have weak spots which will be punctured
sooner or later. Or, the paper may deteriorate with age, and
the condenser is doomed then. If the unit is not rigidly as-
sembled and well impregnated with the right type of compound,
the parts may vibrate under the normal electrical strain, and
eventually break, If the size (that is, the capacity) is not cor-
rect, the set may not perform correctly. Accuracy in manu-
facture is essential. )
Where the inductive style of construction is used, a magnetic
field will be set up which may reach other parts of the set and

cause a hum. The general characteristics of this type of con-
denser are poor, although they are cheaper to make. In the
inductive type, the long strips of metal foil are narrower than
the paper which separates them, and the contact is made by
strips of metal which touch one end of the foil. In the non-
inductive type, the foil and paper strips are the same in width,
but the foil is placed a little to one side, so that one edge over-
hangs on each side of the paper. In this way, contact is made
all along the edge, instead of only at one end.

The impregnation also keeps out moisture, most important
for lasting qualities. In buying a set, or in purchasing con-
densers, place confidence in a well-known maker of condensers.
Don’t buy unlabelled units. Money spent for “dark horses” in
the fixed condenser line is usually wasted anyway. If the maker
is proud of his product he usually labels it.

radio sometimes gives forth are troublesome because they
are so hard to locate. Where removing the aerial does
not stop them, showing that they originate within the set, the
grid leak may prove to be the source of trouble. The grid leak
is in a vital spot, where even the slightest variation in electrical
resistance causes a change that is amplified thousands of times,

THOSE unaccountable rasping and scraping noises your

" Hunt for Blamed Scratching Often Baffling

and a good grid leak is a necessayy adjunct to a good set.

Sometimes the resistance material, which may be carbon de-
posited on a strip of paper or glass rod, becomes crystalline,
or poor contact may develop at one end, or a part break occur.
This causes an unsteady grid current. It’s a good idea to have
a spare grid leak and try it on such occasions. Metallized leaks
are preferred.

With Turntable and Pickup You Have Phonograph

HE owner of a radio set, who does not possess a phono-

I graph, need not buy a costly phonograph in order to enjoy

perfect record reproduction. If he owns a good radio set

and loudspeaker, all he needs is a device to rotate the record,
and a pick-up.

Manufacturers are now featuring neat little electric phono-

graph cases, even smaller than the customary portable plhono-

graph. for this special demand. The case contains an electrically

operated turntable, a speed control, and an electric pick-up. It
is not necessary to wind this type, for it is operated by an
electric motor. A unit of this kind is a good investment, as an
accessory to the radio set. When you want some special music,
want to dance and find nothing you like “on the air” just play
a record—and the new electrically-recorded selections are as
good, if not better, than radio reproduction itself!
A good pickup is essential.
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A Calibrated, Mod

By J.E
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Fig. 1

This is the circuit diagram of a modulated oscillator with
plug-in coils to cover a wide band of frequencies. The
modulator tube may be used as audio oscillator or amplifier.

MODULATED oscillator is so simple to construct and
A so useful in the laboratory that no radio experimenter

should be without one. It can be used as an aid in
adjusting receivers for greatest sensitivity and selectivity, for
lining up trimmer condensers in superheterodyne intermediate
amplifiers, for testing the efficiency of receivers, for comparing
sets of different designs, for testing audio amplifiers, for testing
short-wave converters and receivers, and for countless other
purposes.

If the oscillator in the circuit is arranged for plug-in coils
it is possible to have a miniature transmitter with which to
do all these things and which will operate on any frequency
from down in the intermediate frequency region up to the high-
est frequencies used for communication at this time. And each
coil can be calibrated against an accurate dial so that any
frequency may be selected at will by simply setting the con-
denser at the point indicated by the calibration chart for the

coil that is used.
Calibrating Coils

For some reason, the suggestion of calibration is terrifying
to many experimenters who have no hesitancy whatsoever of
building a superheterodyne that is really “one-spot,” or gang-
ing a large number of tuned circuits, or trying some equally
difficult or impossible thing. Yet the work of calibration is one
of the easiest tasks that can be undertaken in the laboratory,
and the subsequent use of the calibration is easier than tuning
in a one-control radio receiver.

The easiest frequency range to cover by the calibration is the
broadcast band. Suppose we put a coil in the oscillator that
has sufficient turns to cover this range with the condenser Cl in
Fig. 1. If the oscillator is working there will be a squeal as the
tuner passes through the carrier of every broadcast station.
Find the point where the squeal frequency is zero. Find the
frequency of the station causing the squcal by identifying it
and looking up the frequency in a station list. Note the con-
denser setting and enter the frequency and the dial setting
and the number of the coil orf a graph, that is, on a sheet of
cross section paper. It is convenient to plot the dial settings
along the horizontal and the frequencies along the vertical,
although the opposite method of plotting is just as good.

In the same manner find the dial settings for as many stations
throughout the broadcast band as can be identified. This ought
to be at least one for every channel, especially if the work is
done in the central point of the country. However, if only
one out of every five can he located and identified, that is suffi-
cient. When all the points have been located and transferred
to the graph, draw a smooth curve through all the points. This
is the calibration curve for the particular coil. Now even those
frequencies which have not been located can be obtained from
the curve for it is only necessary to run along the frequency
scale on the graph to the desired frequency and find the cor-
responding dial setting. If the condenser is set as indicated
by the graph the oscillator will generate the de§1re(1 frequency.
If this happens to be a frequency on which a distant broadcast
station is operating a faint squeal should be audible.

Where to Listen In

The circuit in Fig. 1 does not show any place for listening in
for detecting the heterodyne. If the calibration is to be ac-
curate it is well not to connect the head phones in the oscillator
circuit at all but to set up a radio receiver somewhere near the
oscillator and setting the receiver into operation. The squeal
can then be heard in the loudspeaker, or in a headset con-

nected in the place of the speaker. If this method of detecting
the squeal is used the calibration will not be affected by the
head phones. Moreover, the sensitivity of the detector will be
greater and the chances are that all broadcast frequencies can
be located anywhere. Again, the calibration on the receiver
will help in identifying the stations causing the squeal. For
example, suppose the receiver is set so as to receive WEAF.
When the oscillator dial is turned, there will be one point where
the squeal is very loud. In the centre of the heterodyne region
the pitch will be zero. The dial setting on the oscillator cor-
responding to this should be marked with the frequency of
WEAF. In the same way other frequencies may be located.

Calibrating Other Coils

The calibration of other coils covering different frequency
ranges can be done in exactly the same way, but the work is not
quite so easy because it is more difficult to identify the fre-
quency of a station that is causing the heterodyne. The surest
way, perhaps, is to use the harmonics of broadcast stations.
Take WEAF as an example. It uses a frequency of 660 k.
When the oscillator is set at twice that frequency, that is, 1,320
kc., there will be another squeal caused by that station. This
happens to be in the broadcast band so that a check may be
obtained on the calibration of the hroadcast band coil. Using
the second harmonics of the broadcast stations, a frequency
band from 1,100 to 3,000 kc. can be covered.

The coil next to the broadcast coil will not cover this band,
perhaps, but it should cover the band from about 1,400 to some-
what above 3,000 ke. Harmonics can also be used to go higher
with the calibration. For example, there will be a squeal when
the oscillator is set at the third harmonic of the broadcast fre-
quencies, Thus we have a means of covering the band from
1,650 to 4,500 kc. Even higher harmonics may be used if the
auxiliary receiver is sensitive and if it is not placed too far
from the oscillator, or if the oscillator is not placed too far
from the antenna serving the receiver.

Calibrating Large Coils

Harmonics can also be used for calibrating coils larger than
those required for the broadcast band. In this case, however,
harmonics of the oscillator are used to compare with broadcast
frequencies. For example, if the oscillator is set for a frequency
one half as great as some broadcast frequency a squeal will be
heard in the auxiliary receiver. In this manner it is possible to
cover the band from 275 to 750 kc. It.is also possible to com-
pare the third harmonics of the oscillator with the broadcast
frequencies. In this way it is possible to cover the band from
183 to 500 kc. In fact, it is possible to use the broadcast fre-
quencies to calibrate as low as 10 kc. The only thing to make
sure of is the harmonic of the frequency used, but this is not
very difficult if the frequency of the broadcast station is known,
and this is known if the experimenter is at all familiar with
the broadcast receiver.

In plotting the curve when, say, the third harmonic is used
and the assumption is made that it is actually the second har-
monic, the plotted point will not fall on the graph. The graph
will either be all wrong or all right for any mistaken point will
fall far off the line. To determine whether all are right or not
use must be made of the fact that there is considerable over-
lapping at the ends of the graph. That is, the same frequency
will appear as fundamentals and second harmonics or as second
and third harmonics. A little thought will clear up any am-

biguities.
Building the Oscillator

Now that we have discussed calibration briefly, let us discuss
the construction of an oscillator to calibrate.

The left tube in Fig. 1 is the oscillator. It is tuned by con-
denser Cl, which should be a moderately large tuning con-
denser. If it is made large, only a few coils will be needed to
cover the band from about 175 ke. to 30,000 kc. but it will be
difficult to calibrate the smaller coils accurately because a very
small change in the condenser will result in a very large change
in the frequency. If the condenser is small, a large number
of coils will be needed to cover the same frequency range but
the calibration will be more accurate throughout.

Whether a large or a small condenser be used it is essential to
have a first rate dial on it, one that does not slip on the shaft
of the condenser and also one that may be read very accurately.
A suitable dial is the National Vernier dial which is character-
ized by a true vernier scale enabling the user to read the set-
tings to one tenth of the finest division. There are 100 divisions
on the scale so that it is possible accurately to read one thou-
sandth of the scale. This is a very important feature in an
oscillator that is to be calibrated accurately. Suppose, for
example, the broadcast coil covers the band from 500 to 1,500
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kec. The dial will then cover a band 1,000 kc. wide, and since
the dial may be read to one point in one thousand, it is possible
to read the frequency to 1,000 cycles. This is probably more
accurate than the accuracy of the oscillator itself, for its fre-
quency may change from time to time by a greater amount,
unless extreme precautions are taken to stabilize its frequency.

The oscillator in Fig. 1 is of a type generating a relatively

stable frequency, and the frequency may be stabilized still more.

by putting a high resistance between the condenser C2 and the
plate of the tube. This resistance is not included in the circuit
because it would have to be made different for the different
coils. Moreover, for most practical purposes it is not necessary

that it be used.
Tune Plate Oscillator

It will be noticed that the tuner is in the plate circuit rather
than in the grid circuit. The construction is such, however,
that the rotor of the condenser Cl is grounded. Both the
grounding of the condenser and the tuning of the plate circuit
are in the interest of frequency stability. The condenser C2
is used to enable the tuned circuit to be placed in the plafe cir-
cuit. Its value depends on the lowest frequency that the oscil-
lator is to generate. If it is small the circuit will not oscillate
on the low frequencies. If the lower frequency limit of the
oscillator is to be 175 kc. approximately, the condenser may
have a value of .01 mfd. A recommended value of Cl is 350
mmifd., although condensers of 500 or 250 mmfd. may be used
provided that the coils are made to fit them.

The oscillator coil has three windings. The tuned winding in
conjunction with the condenser Cl determines the frequency
generated. The grid winding may have the same number of
turns as the tuned winding, and the third winding is used only
as a means for picking off the oscillation. One side of this coil
terminates in a binding post marked “Ant.” This does not
mean that this should be connected to the antenna, although
for some applications it may be. In other cases it may be con-
nected to the grid of an amplifier tube, or a modulator. It
should be remembered that if it is connected to the antenna
after the calibration of the circuit has been done, the frequency
will change somewhat and the calibration is not accurate.

Picking Off Oscillation

Whenever this winding is used it should always be connected
to a high impedance circuit. For example, if it is connected to
the antenna there should be a small condenser in series, and
this condenser should be smaller the higher the frequency gen-
erated. If it is connected to the grid circuit of a tube the im-
pedance is high enough and no special precaution need be
observed. In any event, the number of turns on the third
winding should be small relatively to the tuned winding on the
same form. For the smallest coil in a set, for example, it may
be sufficient to have a single turn, or even less than one turn.

When the circuit is used for lining up tuning condensers in
a broadcast receiver, this third winding might he connected to
the antenna post on the set. In this case it is well to connect
a variable high resistance between the winding and the antenna
post for otherwise the receiver might be badly overloaded. A
resistance of 500,000 ohms is not too high. However, it is left
out because other values may be desirable in some instances.

Modulation of Oscillation

The right tube in Fig. 1 is 2 modulator tube connected to the
oscillator according to the Heising scheme of modulation. The
choke coil Chl is used to prevent the radio frequency from
escaping through the choke Ch2 and through the condenser C3.
Since Chl must be effective at all frequencies which may be
generated by the oscillator it should have a relatively high in-
ductance and no distributed capacity. To meet these conditions
it may be made up of two coils connected in series, one a 50
millihenry choke and the other one of about % millihenry. The
larger of these is commercial and the smaller may be made
by winding No. 30 enameled wire on a wooden dowel 34 inch
in diameter and about 2.5 inches long. The winding itself
should be about 2 inches.

Modulation Choke

Choke coil Ch2 might be called the modulation choke for it is
the means of impressing the modulating frequency on the
oscillation. It should be a choke of about 30 henries, or it may
be either the primary or the secondary of an audio trans-
former. .

The second tube may be used either as an at_nphﬁer or as an
audio frequency oscillator. When used as an oscillator the switch
Sw2 is set on point (1). When so set the second tube is ex-
actly the same type of oscillator as the first, except that it may

LIST OF PARTS

Cl—One .00035 mfd. tuning condenser

C2—One .01 mfd. fixed condenser.

C3—One 2 mfd. by-pass condenser.

R1, R2—Two 17 ohms ballast resistors.

Chl1—One 50 millihenry and one !4 miillilhenry choke in series.
Ch2—One 30 henry audio frequency choke.

T1—One set of plug-in coils, each containing three windings.
T2—One audio frequency transformer.

Swl, Sw2—Two single pole, single throw switches.

V—One 0-7.5 voltmeter.

Three binding posts.

Three UX sockets.

One National precision dial with true vermier attachment.
One 90 volt B battery

One 3 volt A battery.

One metal box to house entire apparatus.

be either tuned plate or tuned grid, or a combination of the
two. T2 may be an ordinary audio frequency transformer,
preferably with the secondary connected in the grid circuit.
When the switch is set on point (1) a-frequency will be gen-
erated, the value of which will depend on the distributed
capacity. Just what this will be depends on the transformer.
For most purposes it does not make any difference what it is
just so it is audible. It is certain to be that, for of many trans-
formers so connected the generated frequency ranged from
about 300 to 5,000 cycles. In most cases the frequency was
around 2,000 cycles.

The frequency of oscillation may be lowered if it is too high
and unpleasant by connecting a condenser across one of the
windings. The larger this condenser the lower the frequency
generated will be. It is usually possible to obtain oscillations
as low a 50 cycles by using a condenser large enough. To get
a frequency of this value it is best to connect the condenser
across the secondary, or the larger of the two windings.

Use of Tube as Amplifier

When switch Sw2 is set on point (2) the right tube is an
amplifier and any signal of audio frequency that is impressed on
the terminals IP are amplified and then impressed on the radio
frequency oscillator. The signal to be impressed across IP
may be obtained either from a microphone or a phonograph
pickup unit. If an average pick-up unit or a carbon type micro-
phone is used it is not necessary to interpose another stage
of amplification because a very strong modulation will be im-
pressed on the oscillator frequency.

The circuit has been designed for the new 2-volt tubes, both
230s. With these tubes the resistors R1 and R2 should have 17
ohms when the A battery voltage is 3 volts. Two dry cells
will be enough to operate the circuit. The B battery voltage
need not be higher than 45 volts, although greater output will
be obtained if it is 90 volts.

It is very important to keep the filament and plate voltage
constant because if either changes the high frequency will
change. The more constant the voltages the more constant the
generated frequency. It would not do, for example, to calibrate
the oscillator at 45 volts on the plates and later use 90 volts.
Normal changes in voltage due to temperature changes and use
of the batteries are not important for ordinary applications of
a circuit of this type. Still it is well to avoid exhausted bat-
teries.

Adjustment of Filament Voltage

A filament voltmeter is shown across the filament circuit. A
rheostat should be put in series with the battery and adjusted
until the meter reads the same as it did when the calibration
was done. If the two ballast resistors have the values given
the meter should read 3 volts. If the rheostat is high enough
it is possible to uce the circuit on a battery of six volts, when
the rheostat resistance should be 25 ohms. A 30 ohm rheostat
would then be sufficient.

It is well to put the circuit as a whole in a metal box and
to ground this box. If dry batteries are used both for A and
B, it is well to make the box large enough to hold them also.
No other shielding is necessary and there should not be any
other shielding round the oscillator coil.

If the batteries are placed inside the metal box only two
leads need be brought out, one for “Ant” and the other for the
live side of IP. The box itself is the other terminal for both
“Ant” and IP.
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AERIAL MOSMEG of an intermediate frequency at either the upper or lower fre-
20035 quency extreme, which may be, say, 1,540 k¢ or 540 kc. Choose
l"‘"l B AT the one that affords best sensitivity. In most sets it will be the
oeas higher extreme frequency.
1‘: Wil somn [ SETGND. posT The dial settings on the converter for bringing in a particular
MK MLH short-wave frequency will be different when different inter-
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Single tuned circuit type of short-wave converter, using
three 227 tubes and leak-condenser modulator. If the fila-
ment transformer has a center tap, ground the tap. Center-

tap is not vital.

Y the use of a short-wave converter a broadcast receiver

is made to reproduce short-wave reception. The chief pur-

pose of the converter is to change the frequency. This it
does by the mixing process, whereby the incoming short wave
is made to beat with an oscillator, and the difference between
the two frequencies is delivered to the broadcast receiver. This
difference frequency, therefore, to gain any response from the
receiver, must be one to which the receiver may be tuned.
Normally this means some frequency within the broadcast band,
but as some sets will tune either higher than the highest broad-
cast frequency or lower than the lowest broadcast frequency,
or exceed both maxima, the range of selection in some instances
will be a little larger.

The broadcast receiver performs its usual functions. Given a
frequency to amplify, it amplifies that frequency, delivers it to
the .detector that detects it, and amplifies the detected signal at
audio frequencies so that the strength will be great enough
to work the reproducer.

Performance Depends on Set

Under these conditions it necessarily follows that the per-
formance of the combination depends mostly on the performance
of the receiver itself. What the converter will do, how far it
will reach out, how selective it will seem to be, and other at-
tributes, are affected by the sensitivity and selectivity of the
receiver, besides some tuning skill by the operator. Not the
same degree of skill is necessary with a converter as with a
short-wave set that has a regenerative circuit with its tricky
control, since there is strong oscillation in the converter all
the time, and it is not manually controlled, whereas in regen-
erative circuits the fecdback requires delicate adjustment for
each different frequency.

The choice of the intermediate frequency may affect the
sensitivity, since most receivers are not equally sensitive all
over the dial, yet that choice is limited to channels on which
there is no broadcast reception. Suppose an intermediate fre-
quency of 1,400 kc were chosen. If there were a station operat-
ing within sensitivity range, on that channel, the station would
be received directly, and perhaps more loudly than would be
the short-wave signal. You could hear both at once. So some
“clear channel” should be selected, and preferably it should be
one of a frequency that is amplified greatly by the set.

Effect on Dial Settings

So there is an advantage in having a receiver that exceeds
the 1,500-550 kc spectrum of broadcasting. Most of the good
receivers do that at both extremes. Cheap or poorly designed
receivers often miss out, and when that is so the manufacturers
prefer to slight the frequencies at the higher end. Therefore
the set may not tune higher than 1,400 kc, although it will reach
550 kc. The only resort then is to some frequency within the
tuning charactertistic that affords the best sensitivity consistent
with non-reception of broadcast radiation on that frequency.

But if a receiver is very sensitive it will bring in statiops,
particularly at night, almost at any point on the dial. So sensi-
tive a receiver is usually a very good set. Being well designed,
it more than covers the broadcast band. Then you have a choice

mediate frequencies are used. Assume an intermediate frequency
of 1,500 kc and then one 550 kc. This is the span of the broad-
cast band, or 1,050 kc. Suppose that, using the lower inter-
mediate frequency, 550 kc, a short-wave station of 10,000 kc
is tuned in. Without changing the coil or the condenser setting
of the oscillator, but simply by turning the receiver dial so that
the intermediate frequency is 1,500 ke, the converter is resonant
to 8,950 ke, which ts 1,050 kc lower than the 10,000 k¢ frequency.

If there were no broadcast stations on the air, short waves
could be tuned in, over a scale of 1,050 k¢, by leaving the con-
verter intact, and simply turning the dial of the receiver itself.
However, 1,050 kc is a small band, particularly when the higher
frequencies of short-wave transmission are to be received. In
the above example, the approximate difference in wavelength
of the 10,000 k¢ and the 8,950 kc frequencies is the difference
between 30 meters and 30.5 meters. As the incoming frequency
is lowered, the percentage of frequency span due to the turning
of the receiver throughout its scale is increased.

Vernier Action from Receiver

Thus at short waves the set itself is a rough tuner, and if
vernier adjustment is desired to bring in a short-wave station
more clearly, then the receiver dial may be resorted to, since
this effectuates a tiny change in intermediate frequency, which
is permissible. It does not disturb the converter dial setting
enough to interfere with logging.

When a suitable intermediate frequency has been found, it
should be used all the time. Then the dial settings of the con-
verter will be standard, and the same short-wave stations may be
tuned in at the same points on the converter dial, time and again.

In using the converter no hesitancy need be felt about intro-
ducing a long aerial. The antenna is connected to the converter,
while the output of the converter is connected to the vacated
antenna post of the receiver. The longer the aerial, the better,
and no considerable volume on distant signals need be expected
unless a long aerial is used. An outdoor aerial of 100 feet or
so total length, including leadin, should be sufficient, but that
is no reason why even a longer length should not be used. Do
not put a condenser in series with the aerial to the converter.

Some peculiar situations develop in working the converter.
The oscillator, for instance, will deliver an output of consider-
able magnitude, no matter what tube is used as oscillator, when
compared with the amplitude of the incoming frequency. It is
easy to overload the set. Since the incoming signal may be very
small compared with the intensity of the oscillation, the broad-
cast receiver might be overloaded, even though no signal is
being received at all, as well as when a signal is brought in.
For this reason systems of coupling between converter and re-
ceiver are such that there is a relatively low transfer of energy,
or weak impulse delivered to the receiver. and the building up
of this impulse to proper magnitude depends on the receiver.

Volume Control Adjustment Important

The volume control of the receiver is usually a gain control,
and should be set at the position for maximum volume. An
exception exists in the instance of receivers that can regenerate.
Then the rule is to operate the set just under the point of
oscillation. Most modern receivers do not regenerate.

The volume control of the receiver plays an important part
indeed. A slight shift of its knob at the intensity of the repro-
duced short-wave signal may drop 75 per cent., or the signal
may disappear entirely. So in working a converter pay excep-
tionally careful attention to the setting of the volume control.

The simplest converter to work is one that has only one tuned
circuit. Then there is only one dial or knob to turn. Other-
wise there will be a dial for the main tuning condenser, and
either another dial for the other condenser, or a knob for
the second condenser to hide the actual presence of two indi-
vidually and separately tuned circuits. This knob method is satis-
factory, since the oscillator dial settings may be determined for
various stations, and once known will constitute calibration, or
a log, while the knob may be shifted to bring up the volume.
On strong signals, the knob, no matter where positioned, may
not kill off the signal.

All-wave Reception

There is no real necessity for two separately tuned circuits
except where the converter is to be an all-wave converter. As
it is possible to receive short waves, it is possible also to re-
ceive broadcasts. The only requirement is that the oscillator
generate frequencies that, when they beat with the broadcast
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frequencies, produce an intermediate frequency to which the
set responds.

Take as an example an intermediate frequency of 1,500 kc.
The customary method of using the higher oscillator frequency
is followed. Then to tune in 1,500 kc broadcasting station, the
oscillator frequency should be 3,000 ke, while to tune in 550 kc
the oscillator frequency should be 2,050 kc. With a given coil,
even using only a .0001 mfd. condenser, a far greater frequency
range than 950 kc can be covered, so the entire broadcast range
will be tuned in over less than the full dial scale of the con-
verter’s oscillator dial.

This wide range, due to the higher frequencies involved in
the oscillator’s action, is best capitalized by a single-tuned-circuyit
converter, because while the oscillator frequencies change swiftly,
even when lowest original carrier frequencies are concerned,
the other tuned circuit, if present, would change slowly, in
normal tuned radio frequency fashion. Hence before you were
half through with the oscillator tuning you would be all through
with the other tuning and would have to put in a new coil in
the TRF socket, and the oscillator tuning would exhaust the
second coil before the oscillator would require a new coil.

However, for broadcast reception there is some advantage in
having the extra tuned circuit, because then image interference
would not be a trouble. In any Superheterodyne—and all short-
wave converters are the mixing circuit of a Superheterodyne,
with or without RF—the problem of image interference may
arise. This interference is due to the fact that the dial setting
of the oscillator for bringing in a desired station is also the
setting that brings in weakly some undesired station, which
differs in frequency from the desired one by twice the inter-
mediate frequency.

Suggestion for Dual Use

In other words, the undesired signal represents reception due
to the oscillator frequency being lower than the interfering
frequency by the amount of the intermediate frequency, whereas
the desired signal represents a frequency higher than the original
carrier frequency by the same amount.

This may be slightly troublesome on broadcast wavelengths,
and the extra tuned circuit helps get rid of this, particularly
over the short span of the oscillator dial where the image inter-
ference may be caused by another broadcast station. Over most
of the dial this interference would be image reception of code.

Since it is of some advantage to have tuned radio frequency
for broadcast reception by conversion, and of little advantage
to have it for higher frequencies, a system that permits the use
of such tuning where needed, and omits it where not needed,
is helpful.

Due to the wide frequency range of the oscillator, if there
is only one tuned circuit, it is possible to cover from 15 to 600
meters with only two coils. If there were two tuned circuits,
plug-in coils for each, four coils would be required for the extra
tuned circuit alone, a total of six coils, except that by using a
consistent method of winding, so that an oscillator coil when
not used as such may be used as the other coil, the actual num-
ber of coils is cut down, but not the actual number of uses.

What Will You Hear?

The wide range of the oscillator tuning characteristic perniits
the use of a single coil with a tap for shorting a larger part of
the winding when higher frequencies are to be received. )

Apart from the technical considerations of the converter it-
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self, in its conjunctive use with a broadcast receiver, are the
transmissions on short waves. There are about half a dozen
broadcasting stations emitting their regular programs on short--
wave relays, in the United States, besides some 19,000 amateurs,
a dozen or so television transmitters, some police alarms and
commercial traffic. The amateurs and the commercial traffic use
both voice and code, while the police use voice, so one may
expect to hear plenty of both. The number of program stations
to be heard will be small in comparison to the rest. '

While there are more than a hundred European and other
foreign short-wave broadcasters sending programs, reception of
these will depend first on ability to bring in domestic signals
on short waves and second on tuning for European stations
with close regard to the frequency used in transmitting, and
knowledge of the hours on the air. The time, if not given in
terms of your local time, will have to be converted by you to
iocal time.

|During the past few weeks a de luxe model converter has been
described, using two tuned circuits. The double tuning effect is de-
sirable because the converter is of the all-wave type, 15 to 600:
meters. But after the broadcast tuning is completed, the need of the!
ertra tuned circuit is not comsiderable. Therefore a plug-in RI7'
choke coil will serve from 1,500 kc up. Following is the list of parts
for the de luxe model, known as Unit 1-A.]

Two plug-in tube base coils for oscillator. Coil 1 has 13-turm.
secondary, 15-turn plate winding, 6-turn pickup. No. Z8 wire.
Coil 2 has 23-turn secondary, 15 or so turns on tickler, 8-turn.
pickup.

Two plug-in coils for modulator. Coil 1 is an RF choke coil
built into tube base form, condenser being set at zero or cut!
out. Coil 2 has 112-turn secondary, 20-turn primary, ie. 132’
turns tapped at 20th. ’ ‘

Two Hammarlund 0002 mfd. midline junior condensers.

Two Y%-mlh RF chokes. i

Two 00035 mfd. fixed eondensers. N

One .0015 mfd. fixed condenser. i

Three 0.1 mfd. in one case. .

One 50 millihenry RF choke.

One filament transformer, 25 v.

One 600-ohm resistor.

One 30,000-chm potentiometer with AC switch attached.

One 05 meg. pigtail resistor.

One 0.1 meg. pigtail resistor.

One 150-ohm flexible biasing resistor.

One 20,000-chm pigtail resistor.

One National modernistic dial, flat type, with pilot lamp.

One front panel.

One subpanel with four sockets.

Two brackets.

Four binding posts.

One AC cable and plug.
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HE All-American Mohawk Lyric receiver No. 96 contains

three 224 screen grid tubes as radio frequency amplifiers,

one 227 tube as power detector, one 227 as audio frequency
amplifier coupled to the detector by means of a resistance
coupler, two 245 audio frequency amplifiers in push-pull, and
one 280 rectifier tube in the power supply. Fig. 1 gives the
complete circuit diagram of the receiver. We note that there
are five tuned circuits in the receiver, two of which are between
the antenna and the first tube.

The volume control is worthy of special mention. It is made
up of a 10,000 ohm potentiometer R1 connected between the an-
tenna and the cathode returns of the three screen grid tubes.
Between the cathode end of this potentiometer and the common
cathode lead is a 500 ohm resistor R2 which determines the
lowest grid bias on the screen grid tubes. The slider on the
10,000 ohm potentiometer is connected to ground. As it is
moved resistance is added to the grid bias resistance and at the
same time the resistance across the primary of the input trans-
former is reduced. Thus the bias is increased, thus reducing
the amplification, and the shunt resistance is decreased, thus
decreasing the input voltage. Therefore the volume control
is double action and very effective.

Reducing Cross Modulation

When the grid bias is increased for the purpose of controlling
volume the distortion in the radio frequency amplifiers increases
and this gives rise to a certain amount of cross modulation.
The variable shunt resistance across the primary greatly reduces
the grid bias necessary to reduce the output of the amplifier
to a given value, and thus it also reduces the cross modulation.
This advantage is not present in many other commercial re-
ceivers. The double tuner ahead of the first tube helps to elimi-
nate the cause of cross modulation for if there is much selection
ahead of the first tube frequencies not desired are eliminated.

The heater tubes are served by a single 2.5 volt winding and
it is shunted by a low resistance (20 ohms) potentiometer, the
slider being connected to ground. The slider may be set where
the hum is absent or a negligible minimum. There is also
a potentiometer of the same value across the filaments of the
245 tubes, which are served by a second 2.5 volt winding. Be-
tween the slider of this potentiometer and ground is a 1,000 ohm
resistance to maintain the grids of the power tubes negative
with respect to the filaments.

Electric Shield in Power Transformer

A feature of this circuit is an electric shield between primary
and the secondary windings. This is used to prevent noises from
the line getting into the circuit.

There 1s a .002 mfd. condenser from the plate of the detector
to the cathode of that tube and in the plate circuit there is a
filter consisting of choke and two condensers. The condensers
are connected to ground on one side. Each of the condensers
in this filter is .001 mfd. Thus the carrier frequency is well
suppressed before it reaches the audio amplifier.

The possibility of motorboating is eliminated by a 25,000 ohm
resistor R6 in series with the plate coupling resistor RS, which

has a value of 70,000 ohms. A one microfarad condenser
C6 is connected between the junction of these resistors and
ground to make the 25,000 ohms resistance effective as a filter.

A 00025 mfd. condenser C4 is connected across the secondary
of the push-pull input transformer to take out undesired high
frequencies from the signal. In view of the effectiveness of the
filtering in the plate circuit of the detector and this extra con-
denser there is no necessity of employing anv other device for
taking out high audio frequency disturbances.

Equipped for Phonograph

The circuit is equipped for playing phonograph records, and
the pickup unit is connected in series with the tuning coil of
the tuned circuit just ahead of the detector. This, of course,
puts the pickup unit in series with the grid so that the detector
acts as an amplifier of the voltage induced in the pickup unit.
Since it is not desired to have the pick-up unit in series with the
tuning coil when the set is used for radio, the terminals of the
phono pickup may be shorted. Since the unit is on the low
side of the coil there is no capacity disturbance due to the
pickulp unit, and it need not be removed when receiving radio
signals.

Provision is made for different line voltages. There is one
tap for cases where the line voltage lies between 95 and 115 volts
and another for cases in which the line voltage is between 115
and 125 volts.

The filter choke in the B supply is shunted by a 0.1 mfd. con-
denser to tune it to the ripple frequency, that is, 120 cycles. The
plate currents of all the tubes flow through this choke so it is a
low inductance heavy duty choke. The second choke in the
filter is the field coil of the electro-dynamic speaker. This
carries all the plate currents, except that of the power tubes,
and it also carries the bleeder current.

Values of Parts in Model 96

The resistors and condensers in Lyric No. 96 have the fol-
lowing values:

C1, 0.5 mid. (2); C2, 0.5 mfd.. (2); C3, 0.1 mfd.; C4, .00025 mid.;
C5, 2 mfd. (2); C6, 1 mfd.; C7, 0.1 mid.; C8, .002 mfd.; C9, .001
mfd.; R1, 10,000 ohms; R2, 500 ohms; R3, 25000 ohms; R4,
10,000 ohms ; RS, 70,000 ohms ; R6, 25,000 ohms; R7, 0.5 megohm;
R8, 20 ohms; R9, 1,000 ohms; R10, 2,000 ohms RI1, 6,000 ohms.

Lyric Model D

The Lyric Model D is the latest of this line of receivers and
contains many improvements over the previous model. Fig. 2
shows the complete circuit diagram.

Starting at the beginning of the circuit diagram we note that
the volume control is similar to that in Model 96 in that the
bias resistance and the shunt across the input are varied simul-
taneously and in opposite directions, or so that both combine to
decrease or increase the volume. In this case, however, there is
only one tuned circuit in front of the first tube, and there are
only three tuned circuits in all.

A portion of the primary of each of the second tuned circuits
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is shunted by a 35 mmfd. midget condenser. The object of this
design is to make the circuit more sensitive at the low end of
the broadcast band by forming a tuned circuit just below that
band. The 35 mmfd. condenser in each case is placed so that
the higher frequencies pass through it to the untuned portion
of the primary. Hence the tuned part of the primary does not
act as a choke to the higher frequencies.

The phonograph pickup unit is placed in exactly the same
position in this circuit as in the preceding, namely, in series with
the tuning coil in the grid circuit of the detector. Short-circuit-
ing the phone terminals puts the circuit into receptive condition
for broadcast waves.

The bias resistor in the power detector is 30,000 ohms, con-
trasting with 10,000 ohms in the other model The increased
resistance is necessary because the resistance in the plate circuit
is much higher than in the other model, and also because a
screen grid tube is used as detector. The 5 mid. condenser
across the bias resistor insures against feedback at both audio
and radio frequencies.

Note that no radio frequency choke is used in the plate circuit
of the detector tube as is customary. This does not signify
less suppression of the carrier, however, for the 250 mmid. con-
denser from the plate to the cathode is much more effective
when connected across a 300,000 ohin resistance than a somewhat
larger condenser and a choke when the resistance is smaller.

A tone control is wired into the plate circuit of the detector
and it consists simply of a .001 mid. condenser which may be
shunted across the line.

The filtering in the plate circuit against motorboating is more
thorough in this circuit than in the other. The resistor is 70,000
ohms and the condenser across it is 5 mfd. There is in addition
a 30,000 ohm resistance in the screen circuit and a 0.5 mid. con-
denscr from the screen to ground. The electric shield between
the primary of the power transformer and the secondaries is
retained. The primary is also tapped for different line voltages.
Shifting the position of the line fuse connects the line to the
proper tap.

The five volt winding serving the rectifier filament is center-
tapped. Thus the circuit is balanced to eliminate the 60-cycle
hum in the supply. The by-pass condensers in the filter are
smaller than is customary. This is made possible by the fact
that the choke is tuned to 120 cycles, the principal ripple fre-
quency. The inductance of the choke coil under operating con-
ditions is 24 henries and the capacity of the condenser across
it is only .073 mifd. This combination resonates at 120 cycles
so that the hum of this frequency is effectively blocked. The
higher hum frequencies are blocked by the second choke, which
is the field coil in the speaker, and they are also shunted out
by the various condensers across the B supply circuits and
across the various sections of the voltage divider.

PHUNO
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The circuit diagram of
Clarion, Jr., a midget re-
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ceiver, which contains six 3

tubes, including rectifier.

Two of the tubes are in
the power stage.
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A circuit suitable for reception of local and mod-
erately distant stations where high quality output
is the first consideration

RECEIVER of the type illustrated herewith is primarily
A suitable for reception of local and moderately distant sta-

tions when a high undistorted output is desired. There are
three tuned circuits in the receiver, two of which are in the
form of a band pass filter ahead of the first tube. The second
is an ordinary three circuit tuner with tuned secondary. Ample
selection is secured ahead of the first tube to prevent cross
modulation. The selectivity is materially enhanced by the regen-
erative circuit associated with the detector, and it is clear that
the amplification is also greatly increased by this feature.

A high undistorted output is assured by the special push-pull
audio frequency amplifier with two screen grid tubes in the first
audio stage and two 245 tubes in the second and output stage.
It might at first glance appear that direct coupling is used be-
tween the detector and the first audio stage and that consequent-
ly the lower side of the audio frequency amplifier would be in-
operative. Closer inspection, however, will reveal that in reality
the coupling between the detector and the following stage is
by means of transformer. It happens to be an autotransformer
and hence the appearance of direct coupling.

Autotransformer Coupling

It might be argued that the coupling between the detector
and the upper tube of the first audio stage is direct, and as long
as we confine our argument to this tube it cannot be gainsaid

(Continued on page 15, column 1)

LIST OF PARTS

Three .0005 mfd. condenser in
one gang.

One 6,000 ohm resistance.
One 750 ohm resistance.

Three 20-100 mmfd. trimmer
condensers.

One .04 mfd. by-pass con-
denser.

One .3 mfd. by-pass con-
denser.

Two .00035 mfd. fixed con-
densers.

Four .01 mfd. stopping con-
densers.

One .5 mfd. by-pass con-
denser.

Two 1 mfd. filter condensers.

One 6 mfd. filter condenser.

One 8 mfd. electrolytic con-
denser.

One 30 henry centertapped
choke.

One 30 henry, 100 milliampere
filter choke.

One 56 millihenry choke.

One fixed 2,250 ohm resistor.

One 30,000 ohm variable re-
sistor.

One fixed 500 ohm resistor.

Two 20,000 ohm resistors.

Two 5 megohm grid leaks.

Two 2 megohm grid leaks.

One 100,000 ohm resistance.

One multitap voltage divider.

One three circuit tuner for
.0005 mfd. condenser.

One antenna coupler for .0005
mfd. condenser.

One RF transformer for .0005
mfd. condenser and one-to-
one ratio.

Four UY sockets.

Four UX sockets.

One power transformer one
110 volt primary, one 1.5
volt centertapped secon-
dary, one five volt center
tapped secondary, one high
voltage centertapped sec-
ondary and two 25 volt
secondaries both center-
tapped.

Three 224 screen grid tubes.

One 227 detector.

Two 245 power amplifiers.

One 280 rectifier.

One 226 volume control tube.

01 NEG,
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Questions

(1)—A fuse in the primary of a power transformer serving an
AC receiver is no protection because even if it blows it does
not open any of the secondary sircuits.

(2)—A receiver provided with a dynamic loudspeaker in which
the field is obtained from a dry or vacuum tube rectifier often
loses its sensitivity because the rectifier supplying the field circuit
loses its rectifiying property.

(3)—If a superheterodyne of low intermediate frequency may
be designed so that both the upper and lower oscillator settings
may be tuned in.

(4)—If the intermediate frequency in a short-wave converter
is 1,500 ke the region of image interference with broadcast sta-
tions is 3,550 and 4,500 kc.

(5)—A low pass filter in the plate circuit of the detector
having a coil of 50 mh and two condensers of .00035 mfd. across
the line on each side of the choke has a cut-off frequency of
53,750 cycles and therefore it is fow enough to have a con-
siderable cut-off effect on audio frequencies around 10,000 cycles.

(6)—A short-wave converter modulator of the screen grid

-type does not work efficiently into an ordinary receiver because

the load impedance is too low for the tube.

(7)—When there is a steady whistie in the output of a receiver
and when this whistle is independent of the setting of the tuning
controls, the most likely trouble is a vibrating detector tube in
the circuit.

(8)—A resistor rated at 10 watts consumes energy at this rate
regardless of the current flowing through the resistance.

(9)—The wattage of a lamp or other electric device indicates
the amount of electric energy that device uses per month.

(10)—High voltage alone is not dangerous.

Answers

(1)>>-Wrong. While a fuse in the primary does not open any
of the circuits in the secondary when it blows it protects all
the secondary circuits because 1t cuts off the source of power.
It is simply an automatic switch which opens when the danger
point is approached. An electromagnetic circuit-breaker serves
exactly the same purpose. ) .

(2)—Right. When there is much distortion in the receiver
indicating that the tubes are overloaded, and if there is no im-
provement when the tubes are replaced, the chances are that
the loudspeaker has lost its sensitivity due to a decrease in
the field current because it is necessary to force the tybes to
their utmost in order to get much out of the speaker, and what
does get through the speaker is distorted before it gets to the
speaker. If the speaker is all right it is not necessary to force
the tubes and the quality is good. . =

(3)—Right. If the intermediate frequency is low it is prac-
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a Quality Receiver
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push-pull will take care of any even order harmonics gen-
erated in those tubes. The power tubes can be operated to
their limit without any appreciable distortion in the tubes ahead
and hence the quality will be first rate.

Balancing of the Circuit

Five megohm grid leaks are used in the grid circuits of the
two screen grid tubes. It is not easy to get two resistors of
such high values that are exactly equal. It is important that
they should be for if there is any difference between them the
signal voltages will not be exactly equal and they will not be
exactly 180 degrees out of phase. This is true even 1t the
voltages across the two sides of the centertapped choke are
equal and opposite in phase and if the two stopping condensers
are exactly equal. Hence it is worth while to select two grid
leak resistances that are as nearly equal as possible, at least
within 5 per cent.

The proper grid bias on the two screen grid tubes is obtained
from the drop in the 6,000 ohm resistance in the common cathode
lead. It may be said that this is too high for screen grid tubes
but it should be remembered that the plate current will be
extremely small in view of the 250,000 ohm resistances in the
plate circuits. Hence the drop in the 6,000 ohm bias resistor
will not be excessive.

It will be observed that there is no by-pass condenser across
the bias resistor. None is needed in a push-pull stage for there
is not supposed to be any signal current flowing in it, only
direct current, the sum of the plate and screen currents in the
two tubes. If there should be any unbalance in the two tubes
there will be some signal current in the bias resistance and there

r Wrong

tical to tune the oscillator to the same frequency as the radio
amplifiers and then to use an inductive trimmer in the oscillator
circuit for picking out either the higher or the lower oscillator
settings. This is not practical when the intermediate frequency
is high for then the inductance cannot be reduced sufficiently
to reach the higher oscillator setting.

(4)—Right. Ii the intermediate frequency is 1,500 kc the
oscillator must cover the 2,050 to 3,000 k¢ frequency band to
bring in the broadcast stations, using the higher oscillator set-
ting. But when the oscillator has this coverage it also tunes in
the band 3,550 to 4,500 k¢, using the lower oscillator setting.
Since there is code in this band, code may be heard as an inter-
ference to broadcast reception.

(5)—Right. There will be considerable cut-off of the higher
audio frequencies because the shunting effect of the two .00035
mfd. condensers is considerable at 10,000 cycles. Such a flter
would be suitable in an intermediate frequency circuit in which
the frequency is 60,000 cycles.

(6)—Right. The load on the screen grid tube should be as
high as practicable but when it is coupled to the input circuit
of a broadcast receiver the load may be very low, especially
when the antenna is normally coupled to the front tuned circuit
by means of a small winding.

(7)—Right. The steadiness of the whistle indicates that it is
not a heterodyne for this would vary in pitch when the con-
densers are turned and also when the frequency of the trans-
mitting station varies, which it does as a rule. The fact that
it appears on all settings of the dial indicates that the whistle
does not originate in the transmitting station. If the whistle is
due to a vibrating tube, usually the detector, it should build up
in intensity gradually until it reaches a final intensity.

(8)—Wrong. If the statement were true it would use up
energy at the rate of 10 watts even when it is not connected to
anything. The wattage rating is only an indication of the maxi-
mum energy dissipation, or the normal energy dissipation in
some instances. For example, a lamp rated at 40 watts, 115
volts, uses energy at the rate of 40 watts normally when it is
connected on a 115 volt line but only 38.2 watts when connected
on a 110 volt line. A resistor rated at 5 watts will dissipate
energy at the rate of 5 watts safely but it will not dissipate as
much when it is connected across a voltage such that the current
is less than that corresponding to the 5 watt dissipation.

(9)—Wrong. It only indicates the rate at which energy is
being taken from the line while the device is in use. Electrical
energy is measured in watt-hours, or in kilowatt-hours.

(10)—Right. Voltage alone will not do any harm. It is elec-
trical energy that causes the damage, and energy involves cur-
rent, voltage and time. Voltage will cause a current to flow
in a circuit, and the current is directly proportional to the
voltage. But if there is no circuit there is no current and no
damage, and the voltage is merely a potential danger.

to try the lower resistance value.

will therefore be some {eedback, but this, fortunately, will be
ur such direction as to equalize the inputs to the two tubes.
This advantage would not be present if there were a large con-
denser across the bias resistor. Hence by omitting the condenser
we not only save in the cost of the circuit but we also get a
better amplifier.

Voltages on Screens and Plates

When screen grid tubes are used in a resistance coupled cir-
cuit there is grave danger of causing distortion by having too
high screen voltage for the plate voltage applied. To guard
against this possibility a 100,000 ohm resistance is connected in
the common screen lead and at the same time the return is
made to the voltage divider at a point where the voltage is
comparatively low. The resistance in the common lead will tend
to maintain the voltage on the two screens constant as far as
the signal is concerned but it will lower the direct screen voitage
as required by the signal so that the effective screen voltage can
never exceed the effective voltage on the plate. Thus distortion
due to this effect is automatically avoided. When distortion
does set in on extremely high signals it will occur in the power
tubes. Long Dbefore this occurs the output will be so great
that it will not be tolerable in a home. B

Somewhat higher amplification will be obtained if the 100,000
ohm resistance common to the screen circuits of the two tubes
be made 50,000 ohms, but then the stage will not support as
high output signal voltage and it may be that distortion will
occur in the first audio stage before it occurs in the output
stage. This is not desirable in general, but it is a simple matter
Or in case no 50,000 ohm
resistor is available, or another 100,000 to put in parallel with the
first, the same effect may be secured by returning the
common screen lead to a lower voltage point on the voltage
divider. It is well to try both higher and lower and retain that
voltage which gives the best results, especially observing the
effect on the very lowest audible notes that may be in the signal.
The lowest notes should be observed bhecause the amplitudes of
them are greater and distortion will set in first.

The highest voltage available in the B supply is applied to
the plates of the two screen grid tubes, which is done to prevent
distortion and to get sufficient voltage to support the high
signal voltage required for the power tubes. Since the power
tubes require an amplitude of 50 volts the voltage swing across
either grid leak ahead of the power tubes as well as the voltage
swing across each plate resistance will be 100 volts and the
variation in the DC volts on the plates must be considerably
greater than this if there is to be no distortion. Hence the high
applied voltage in the plate circuits.

Frequency Distortion

Frequency distortion in the circuit will be negligible up to the
loudspeaker and what the set delivers will largely depend on
the characteristics of the speaker and on the acoustics of its
surroundings.

Factors contributing to the relative absence of frequency
distortion are the high time constants of the grid leaks and the
stopping condensers, high load impedance on the detector tube
and low capacity between the plate and control grid of a screen
grid tube. The time constant of each of the stopping condenser
and grid leak is .05 second and of each in the second .02. The
mean of these is high enough to insure full amplification as low
as 30 cycles per second, which is lower than is necessary to
get realistic response on orchestral music. The shunt capacity
is extremely small so that the response on the high audio fre-
quencies will be good.

A 226 type tube is used as diode for automatic volume control.
The carrier frequency current in the plate circuit of the detector
tube flows through the first .00035 mfd. filter condenser and the
.02 megohm resistance and the tube. It can only flow in one
direction through the tube and therefore there is a rectified
current in the .02 megohm resistance. and the tube. It can only
flow in the one direction through the tube and therefore there
is a rectified current in the .02 megohm resistance. The drop
due to this current in the resistance is used for controlling the
bias on the first tube. If this feature is not wanted all that is
necessary is to short-circuit the .02 megohm resistance and to
remove the tube.

Band Pass Tuner

A band pass filter tuner is used before the first tube. The
two circuits are coupled by means of a .04 mid. condenser
shunted by a 500 ohm resistance. Since this coupler is not as
effective on the high broadcast frequencies as on the low, an
additional coupler in the form of a very small condenser is used
to connect the high voltage sides of the tuned circuits. This
condenser is made by twisting together two insulated wires a
few inches in length.
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Radio University

A Question and Answer De-
partment conducted by Radio
World’s Technical Staff. Only
Questions sent in by Uni-
versity Club Members are
answered. Those not answered but not if any other premium
in these columns are answered is obtained with the subscrip-
by mail. tion.

Annual subscriptions are ac-
cepted at $6 for 52 numbers,
with the privilege of obtainiug
answers to radio questions for
the period of the subscription,
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Placing Coils at Right Angles

OW many coils may be placed so that their fields are

mutually at right angles? I have been told that only

three can be so placed but if the so-called neutrodyne
angle is used I can see no reason why any number of coils could
not be placed in this manner—W. H. K.

Only three coils can be placed with their fields mutually at
right angles for we live in a three-dimensional world. If you
can place four or more straight lines mutually at right angles
you can also place four or more coils that way. Don’t waste

too much time on the puzzle.
+ ¥ *

Anti-motorboating Device

OW should a B supply be designed so that it will not

cause motorboating when used to operate a resistance

coupled audio amplifier? Is it possible to use large enough
condensers to prevent motorboating, and if so how large should
they be?—B. D. F.

A B supply should be designed-so that there is no impedance at
all between the B plus and B minus terminals. Of course, this
is impossible. Therefore it is also impossible to design a B
supply so that it will not cause motorboating in some instances.
Practically, however, it is not necessary to have zero impedance
to stop motorboating in ordinary circuits. If by-pass condensers
of the order of 50 microfarads across the various output ter-
minals of the B supply are used there is little danger of motor-
boating. But such condensers are not practical for they would
be too large and too costly. Hence to insure against motor-
boating it is better to put individual filters in the plate leads of
the audio amplifier and the detector. These filters may con-
sist of a resistance in series with the plate lead with a condenser
across it directly to ground, or they may consist of a choke coil

with a condenser.
* % %

Repeats In Superheterodynes

ILL you kindly explain how a superheterodyne can be

designed so that all repeat point troubles are eliminated?

I have tested many so-called one-spot receivers but I
ga\g not yet seen one in which heterodyning was absent.—
.C.B

Unfortunately we cannot explain how this may be done be-
cause theoreticaly it is not possible, and so far, as you have
found out, theory and practice are in close agreement. There
are two things that can be done to reduce the nuisance. One
is to make the intermediate frequency high. This will throw
the two normal settings at which a station comes in far apart
so that the radio frequency tuner will suppress one of them.
The other is to use several sharply tuned circuits ahead of the
modulator to suppress the interference more. Most commercial
superheterodynes now use an intermediate frequency of 175
kilocycles. Therefore two stations separated by 350 kc will
interfere. But this separation is great enough to permit almost
complete suppression of the interfering frequency, especially
if the modulator and the oscillator are not too closely coupled.
In case the interfering station is a strong local and the desired
station is a weak distant one, there may be an audible heterodyne
even in this case if the radio frequency tuner is not sharp

enough.
* x %

Clockwise or Counterclockwise

ONDENSERS and dials are rated as clockwise or counter-
C clockwise. How do you determine whether a condenser

or dial is one or the other? There seems to be no
unanimity of opinion on the subject. If you can throw some
light on the subject that will decide the issue I would appreciate
it very much—V. L. McD. ]

Naturally, the clock contains the answer to the question. The
clock dial is clockwise and a dial in which the numerals run in
the same direction as they do on the clock dial is clockwise.
The numerals increase in the direction one would turn a right-
handed screw to tighten it up. On a counterclockwise dial the
numerals increase when turning in the opposite direction. A
clock dial viewed in a mirror is counterclockwise, if we forget
that each numeral is reversed. A condenser is clockwise when
it is necessary to turn its shaft in the clockwise direction to
increase its capacity. It is counterclockwise when it must be
turned to the left to increase its capacity.

The confusion of terms arises from the fact that sometimes
a clockwise dial must be associated with a counterclockwise
condenser, and vice versa. Some say that because a clockwise
dial must be used with a counterclockwise condenser that the
dial is counterclockwise dlso, while others contend just the
opposite, that is, they contend that the dial determines the name
that should be given the condenser. But the two, that is, the
dial and the condenser, may be of either type independently of
the other. If this independence is not recognized it would be
impossible to decide the question because in some instances a
clockwise dial must be used with a clockwise condenser and in
other instances a clockwise dial must be used with a counter-
clockwise condenser. When the dial is attached to the con-
denser rotor and the index is fixed, the dial and the condenser
must be of opposite type. When the dial is fixed and the index
moves with the condenser, the condenser and the dial must be of
the same type. The dial illustrated herewith is clockwise because
the numerals increase in the same direction as the numerals on
a clock dial. If the 100 were at the left and the zero at the right

the dial would be counterclockwise.
*« 5 8

Current Square Meter

N many articles on radio measurements reference is fre-
Iquently made to current squared meters. What kind of

meters are they and how are they used? In what respect
do they differ from ordinary current meters?—B. F. L.

A current square meter gives a deflection which is proportional
to the square of the effective value of the current flowing
through it. It is one in which the deflection is caused by heating
of the element that produces the deflection of the needle. A
thermocouple in conjunction with a sensitive galvanometer or
milliammeter or microammeter is one type of current squared
meter if the scale over which the needle moves is divided into
cqual divisions. A hot wire instrument with a similar scale is
also a current squared meter. Meters operating on the moving
coil principle give readings which are directly proportional to
the current. They are the most common and are used for direct
current measurements. Current squared meters are used for
measuring alternating current. When measuring decrements or
the selectivities of tuned circuits the square of the current enters
into the formula and if a current square meter is used the read-
ings may be used directly for the *squares of the currents.

* %

Superheterodyne Adjustments

N several of the commercial superheterodyne circuits which

you have published there are four different condensers asso-

ciated with the oscillator, one fixed and three variable. Why
are so many used?—B. L.

By connecting one condenser of suitable value in series with
the main tuning condénser and another of suitable value across
the condenser, it is possible to adjust the circuit so that the
oscillator is exactly in tune at two points on the dial. That is,
at two points the modulator circuits are tuned to the signal fre-
quency and the oscillator to the signal frequency plus the inter-
mediate frequency. The points selected are generally 1,400 and
600 kc.- If the oscillator is adjusted in this manner it is prac-
tically in tune at all other settings also hut not exactly. The
adjustment is so close there there is no noticeable decrease in
the sensitivity by virtue of detuning. Since it is not practical
to attempt to get a fixed condenser that has the exact value
required a trimmer is connected across it. Thus the four con-
densers are accounted for. The main tuning condenser is to
tune the circuit, the fixed condenser to obtain an approximate
value of the series condenser to line the circuits up at one set-
ting, the trimmer across this condenser to get the exact adjust-
ment of the series condenser, and the trimmer across the tuning
condenser to get an exact val‘ue*of'the required shunt condenser.

Plate Circuit Modulation

N the Jan. 3rd issue you published the circuit diagram of a
I superheterodyne in which the pickup coil is connected in
the plate circuit of the screen grid modulator tube. Is this

as zood a method of modulation as that when the pickup coil
is connected in the grid circuit or in the screen circuit?>—W. H. C.
Tt makes practically no difference where the pickup coil is
connected just so the coupling hetween the oscillator and the
modulator is right. If the pickup coil is connected in the grid
circuit, or in the cathode circuit, which amounts to the same
thing. the pickup coil should be smaller than when it is connected
either in the screen or plate circuits, or the mutual inductance
between the oscillator and the pickup coil should be smaller. TIf
the pickup coil is connected in the screen circuit the size of the
pickup coil or the closeness of the coupling should be about
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the same as when it is connected in the plate cricuit. Plate
circuit modulation is regarded as the best in transmitting cir-
cuits, especially when 1t takes the form of the Heising method.
The one thing to guard against is overloading of the modulator
by the oscillator. If there is overloading, which will be evidenced
by a roar or by very rough signals, it is only necessary to reduce
the turns on the pickup coil or to move the pickup coil so as
to reduce the mutual inductance between the oscillator and the
pickup. * The movement may be either a turning of the pickup
or translation away.
* k%

Heater Tubes on 32 Volt Battery

E have a 32-volt storage battery on our farm and I have

been wondering if it would not be possible to use this

battery for heating heater type tubes from it by connect-
ing the heaters in series, Would it be possible to rewire a seven-
tube set so as to operate it on the storage battery? All the
tubes would be of the 224 and 227 types with the exception of
the output tube which would be of the 245 type—C. F. J.

It is quite feasible to connect the tubes in the manner you
suggest.  Since you have seven 2.5 volt tubes the total voltage
required would be 12.25 volts. The total current from the battery
for the heater circuit would be 1.75 amperes. Since the power
tube requires only 1.5 amperes it would be necessary to connect
a shunt resistance across its filament to pass the extra quarter
ampere. Ten ohms would be requ*ired for the shunt resistance.

* %k

Tune Choke in B Supply Filter

HAVE noticed in many B supply circuits that a tuned choke
I is used to eliminate the principal hum frequency. What are

the Dbest values of inductance and capacity to use in such
circuits?—J. C. S.

There is no best combination of values except that the in-
ductance and capacity should be so related that the frequency
of the circuit is twice that of the line frequency, if the rectifier
used in the circuit is of the full-wave type. When the line fre-
quency is 60 cycles the tuned circuit should be adjusted to
resonate at 120 cycles. If the inductance is expressed in henries
and the capacity in microfarads the product of L and C should be
1.76. This may be obtained by using a large coil and a small
condenser or a large condenser and a small coil. However, if
the condenser is too large it will pass into the line the higher
harmonics which are generated in the circuit and they may be
strong enough to be audible in the output of the amplifier.
Hence it is best to select a moderately large condenser and to
choose the coil to fit. The condenser might be one microfarad,
when the coil should be 1.76 henries. Or the condenser may be
only 0.I microfarad, when the coil should be 17.6 henries. Of
course, intermediate values may be used.

*x ok ok

Coupling Push-pull to Detector

N the Jan. 3rd issue of Rapio WorLd you published a Unitary

All-Wave Set in which the push-pull audio frequency ampli-

fier is coupled to the detector by means of a center-tapped
choke coil. In many of your earlier issues you have emphasized
the statement that it is not possible to couple a detector to a
push-pull amplifier by means of choke coils and resistors. Have
vou changed your opinion or is there an error in the circuit
referred to?—B. L. F.

The statement that a detector cannot be coupled to a push-
pull amplifier by means of choke coils and resistors is true, but
nevertheless there is no error in the diagram in the Unitary
All-Wave Set. The push-pull amplifier in this case is not coupled
to the detector by means of a center-tapped choke coil but by
means. of a balanced auto-transformer. The upper tube in the
push-pull amplifier is coupled to the detector by means of the
upper half of the centertapped choke but the lower is coupled
inductively. The grid of the lower tube in the push-pull ampli-
fier is not grounded, as it would be if a choke or resistance

were used to couple the detector to the amplifier, but it is at
the same potential quantitatively as the grid of the upper tube,
but the two grids are always 180 degrees out of phase. That
is the condition for correct couplirig.

* #

Neutralization Versus Reverse Feedback

S there any actual difference between reverse feedback and
neutralization in respect to preventing radio frequncy oscilla-
tion in an amplifier?’—W, H. J.

The difference is largely one of point of view. In reverse
feedback energy from the plate circuit is fed back to the grid
in such phase as to buck the effect oI the feedback through the
plate to grid capacity. In most neutralizing schemes exactly
this is done. When the neutralization is done by means of a
bridge arrangement an attempt is made to balance the direct
and reverse feedback so that it is independent of the frequency
so that if balancing is done at one frequency in the tuning range
it is also done at all other frequencies.

* k%

Four-tube Tuner-Detector

SHOULD like to have a diagram of a four tube tuner in
I which a baundpass filter is used between the antenna and the

the first tube, untuned coupling between the first and second
tubes and tuned coupling in the other stages. I would prefer
a volume control of the type that varies the screen grid voltage
on the tubes—A. L. B.

Fig. 875 depicts such a circuit. It contains three 224 screen
grid tubes as radio frequency amplifiers and one 227 as power
detector. Ior power detection the resistance across C12 should
be about 20,000 ohms. -

* *

The band pass effect is secured by condenser Cs, which is
common to the two tuned circuit. Cs should be of .04 mid. and
R: 500 ohms.

* * %
Push-Pull Test

OW can I tell if both of the power tubes on my radio are
H OK.? They are connected push-pull.—S. A. D.

A rough method is to pull out one of the tubes while the
set is working. If the tone quality hecomes worse, the removed
tube has at least heen partly good, if not entirely so. Then try
the other one. Where there is no change noticeable, try a new
tube instead.

£ k%
Milliammeter Denotes Distortion

S there any way to determine whether a tube in my set is
Idistorting? The tubes all test correct at the dealer’s tube

tester, and he claims any {ailure to amplify correctly must
be due to something in the set. 1 have a voltmeter, milliam-
meter, etc.—L. L. J.

Insert the milliammeter in series with the plate circuit of the
tube in question. A good place is between the B plus lead and
the primary of the audio transformer, or between the P terminal
of the socket and the transformer. The needle should not show
more than about 10% variation in movements, with a strong
station tuned in at the maximum loudness. If the needle tends
to jump violently downward on louder tones, the C, voltage is
too high. If the needle jumps violently upward on loud tones,
the C voltage is too low. If the needle jumps violently, hut
equally, in both up and down directions, the tube is being over-
loaded. v e s

Dry Battery Test

HAT is the better way to test a dry battery, with a

‘/‘/ voltmeter or with an ammeter? We disagree—S. L. D.

and J. M. L.

The ammeter gives the more reliable test, hecause it shows
the amount of current that can be drawn on “short-circuit.”
However, a voltmeter, if accurate, will also serve the purpose,
provided it is used while the set is in operation.

www americanradiohistorv com


www.americanradiohistory.com

18

RADIO WORLD

January 17, 1931

NEW FREQUENCY
CHECK OF HELP

T0 THE PUBLIC

Washington.

Dr. J. E. Dellinger, chief of the Radio
Division of the Bureau of Standards an-
nounced the inauguration of a new stand-
ard frequency transmission service, the
purpose of which is to prevent inter-
channel interference caused by broadcast-
ing stations deviating from their assigned
frequencies. ) )

The new service also will be available
to the genera} public who can check the
dialing of their receivers in the broadcast
spectrum. . )

The first transmissions will occur on a
weekly schedule, and will be put on the
air from the Bureaw’s Station, WWV.
The new service is in addition to pres-
ent monthly frequency service from the
Bureau’s station. ) )

Mostly all the broadcasting stations of
the country use piezo-gleptrlc automatic
frequency control, but it is necessary to
have its accuracy checked. The ultimate
objective is to provide this frequency-
checking service on a daily basis, for the
use of all who use the ether. )

Information on how to receive and
utilize the signals is given in Bureau of
Standards Letter Circular No. 280, which
may be obtained by applying to the -Bu-
reau of Standards, Washington, D. C.
Even though only a few frequencies are
received (or even only a single one), per-
sons can obtain as complete a frequency
meter calibration as desired by use of
harmonics. s

The frequency transmissions are from
a transmitter of 150 watts power, which
may be increased to 1 kilowatt. They
occur every Tuesday except in .t}.lose
weeks in which the monthly transmissions
are given. The monthly transmissions are
from a transmitter of V2 to 1 kilowatt
power. They are given on the 20th of
every month (with one exception).

5,000 Kilocycle Transmissions
1:30 to 3:30, and 8:00 1o 10:00 p. m.
E. S. T
Feb. Mar.
3 3

Jan.
10 10 14 1209
27 24 24 28 26 16

Apr. May June
7 S 3

31 30
Monthly Transmissions
P.M Jan. 20 Feb.20 Mar.20
10:00...... 1,600 ke. 4,000 ke. 550 kc.
10:12...... 1800 ke. 4,400 kc. 600 kc.
10:24...... 2,000 ke. 4,800 kc. 700 ke.
10236 w4 1t 2,400 kc. 5,200 kc. 800 kc.
10:48...... 2,800 ke. 5,800 kc. 1,000 ke.
111200, 1w i 3,200 ke. 6,400 kc. 1,200 kc.
120 e 3,600 ke 7,000 ke. 1,400 kc.
11:24...... 4,000 ke. 7,600 kc. 1,500 ke.
P. M. Apr. 20 May20 June22
10:00...... 1,600 kc. ~ 4,000 kc 550 ke.
HOEL2: 5 o 1,800 ke. 4,400 kc 600 ke.
10:24...... 2,000 ke. 4,800 kc 700 kc.
10:36...... 2400 ke. 5,200 ke 800 kc.
10:48... 2,800 kc. 5,800 kc. 1,000 kc.
11:00...... 3200ke. 6,400 ke 1,200 kc.
110812 & e 3,600 ke. 7,000ke. 1,400 ke.
11:24...... 4,000 ke. 7,600 kc. 1,500 ke.

The frequencies in the 5,000-kilocycle
transmission are piezo controlled, and are
accurate to a few parts in a million. Fre-
quencies in the monthly transmissions are
manually controlled, and are accurate to a
few parts in a hundred thousand.

Clearer Pictures
for Television

London.

Engineers of His Master’s Gramophone
Co. of this City, have announced that
they are engaged in the development of
a new type of television system by means
of which exceptional definition may be
obtained.

The experiments thus far have been
restricted to the transmission of motion
picturé films. The new system is said
to possess unusually good resolving pow-
ers. Frivate exhibitions of transmissions
of motion pictures over long distances
have been given for the benefit of a
technical audience. The distance was
reported to be in excess of 200 miles
in one instance.

The system is not related in any way
to existing ones, such as the Baird or
the Alexanderson.

The British Company is associated with
the Radio Corporation, which uses both
of the other methods.

SOME SIGNALS
WEAK AT NIGHT

Washington.

The Bureau of Standards maintains a
standard frequency transmitter here that
transmits at specified times a 5,000 kc.
signal from WWYV. During the past year
a number of field intensity tests was made
at varying distances from Washington,
both during the daytime hours and at
night.

The Bureau announces that it would
like to receive reports of the reception
of the signals from individuals who may
have observed these signals.

Particular interest is in the constancy
of fading, and also the time of observed
peak signal intensity, and as to whether
the nature of the signals was satisfactory
for frequency checking purposes.

The reports sent in by the field en-
gineers for daytime field intensity at a
point about 400 miles from Washington
was 100 microvolts per meter, fading be-
ing in about the ratio of three to one.
Between that point and Chicago the sig-
nal strength fell off 10 microvolts more
or less per unit of distance, with the
fading at the same approximate ratio as
in the first instance.

The night transmission signal intensity
at 75 to 150 miles from Washington was
200 microvolts per meter, the measure-
ments being made around 8 o'clock. In
some areas the night signal intensity was
reported too weak to measure accurately.

The above report is at variance with
the customary behavior of radio signals
at night with respect to daytime trans-
mission.

Commercial Television
Not Yet, Says Bell Man

Atlantic City, N. ]J.

The Atlantic City Rotary Club was re-
cently addressed by a representative of
the New Jersey Bell Telephone Company
on the subject of two-way television. The
representative, J. D. Peters, said that the
recent experiments of the Bell Labora-
-tories have shown the possibility of the
system, but that for the present there
was no immediate prospect of its becom-
ing commercially practicable.

wwWw americanradiohistorv com

HOTELS FLOCK
T0 RADIO AS
GUESTS INSIST

BY LEWIS WINNER

The extreme excellence of radio is be-
ing realized with marked rapidity by
hotels and apartment-hotels to-day.

At first considered a luxury, a radio
is now acknowledged as essential a part
of the fittings of the room as the tele-
phone, electricity outlets, etc.

It has been found that direct outlets or
provision for a set are a potent factor to-
wards increasing patronage.

Of the 25,000 hotels and apartment
hotels in the United States, approximately
7,500 or 30%, have radio installations.

To cope with the many contrasting de-
sires, which exist in the larger hotels,
their being those who are contented with
local station reception, and those who are
multi-station  enthusiasts, combination
“direct” and “indirect” installations are
made in the rooms.

Wall Used As Baffle

The so-called “direct” installations are
those which have a group of radio sets
controlled at a central source and tuned
in to the most popular programs, emanat-
ing usually from no more than four sta-
tions in the immediate vicinity. The rooms
are outfitted, in this case, with small
panels, mounted flush in the walls, and
containing a volume control and a station
control. The volume control has a knob,
while the station control comes with
either a knob or push buttons. A loud-
speaker is also mounted in the wall in
flush manner. The wall is thus used as a
baffle, affording excellent reproduction.

In the *“indirect” installation, antenna
and ground outlets are provided, so that
the roomer can use an individual set. The
non-transients constitute about 90% of
those who require such installations.
Many hotels supply sets upon request.
either simple or multi-tube outfits being
obtainable.

Room Volume Checked

To prevent loudspeaker disturbances, a
method similar to the one used by broad-
casting studios is used with the “direct”
system. That is, the lines are padded with
resistance and condenser banks in ac-
cordance with the height of the room, so
that the volume is of actual room level.

Those hotels and apartment-hotels hav-
ing the “indirect” outlets provide small
meters which indicate room volume. This
meter is inserted in the speaker circuit.
The patron is requested to keep the vol-
ume to the level designated on the meter.
For different size rooms, there are cor-
responding levels, these being noted di-
rectly on the meter.. Phones are provided
for those afflicted with difficult hearing.

Incidentally, where there are the
“direct” or “indirect” installation, cards
with the outstanding programs for the day
from the local stations are provided to
simplify tuning.

TRADIOGRAMS

The consolidation of the Radio Division
of G. J. Seedman Co., Inc.,, and Sanford
Radio Corporation, to operate as Seed-
man-Sanford Corporation, with general
offices at 480 Canal Street, New York
City, and a branch office at 765 Atlantic
Avenue, Brooklyn is announced.
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PUBLIC'S MAIL
1S ‘BlG STICK
T0 STATIONS

The great American radio public has
developed into a vast army of program
critics, if the audience mail received by
the National Broadcasting Company can
be accepted as any criterion. Millions of
letters are received yearly from listeners
who more and more determine the type
and quality of programs to be broadcast.

Not so many years ago broadcasting
stations received floods of communications
from crystal set radio “bugs.” The usua!
comment was “Your program came in
fine last night.”

Mail Up 1009, in 1930

Long since, the listener has ceased to
find satisfaction in merely hearing sounds
picked from the air. The dial twister has
developed definite tastes in the selection
of the entertainment which he wants
served up in his home. He either likes
or dislikes a program and has formed
good reasons for it. He writes the broad-
casters his approval or disapproval, and
indicates in no uncertain terms what
satisfies him and what doesn’t.

Audience mail received by NBC’s New
York audience mail department increased
nearly 100 per cent. during last year.
survey reveals that there has developed
a strong demand for the better type of
music, special events and drama, particu-
larly of the serial type. Jazz, in general,
either is losing favor or the jazz fans do
not write to the broadcasters. The listen-
ers seem inclined to divide popular dance
music into two classes; jazz and “s_ym-
phonic” jazz. They call symphonic jazz,
which is approved, the form of music
produced by Paul Whiteman, B. A. Rolfe,
Vincent Lopez and the Ipana Troubadours.

What Music Lovers Like

Stamber Music, Walter Damrosch’s
symphony lectures and concerts, and
Roxy’s symphony receive the greatest
praise from music lovers.

The non-musical programs which have
achieved the greatest followings are those
of a simple character and sentimenta'I
appeal, such as “Cheerio,” “Seth Parker,”
“Rise of the Goldbergs,” “Uncle Abe and
David,” and “Real Folks.” These pro-
grams seem to have a more human and
personal approach than any others.

Serials Liked

The reaction of listeners to several radjo
dramatic serials indicates that some day
fictional radio characters may become al-
most as well known as Dickens’ famous
creations.

A major part of the letters are from
small town inhabitants. who seem to take
the greatest pleasure from radio.

Other listeners make requests that are
impossible to grant; such as searches for
missing persons, pets or lost valuables.
Many of the requests are quite personal.

She Strives to Please

Those pessimists who deplore the girl
of today as a selfish flapper might receive
a shock from letters such as one received
from Indianapolis. After asking for a
cake recipe offered in a radio program
the writer concludes “I am a little girl
only thirteen years old and I am regady
to go to high school. I expect sometime
to be married and T want to please my
husband. Thank you!”

NICE TO GET MONEY

(Harold Stein Photo)

A. Atwater Kent presents $5,000 checks
to first-prize winners of finals of Atwater
Kent foundation’s fourth National Radio
Audition in New York City. Left to right:
Mr. Kent, Carol Deis, Dayton, O., sopra-
no; and Raoul E. Nadeau, N. Y. baritone

SEES BIG SALES
OF SETS AHEAD

Washington.

Former Federal Radio Commissioner
Orestes H. Caldwell forwarded an estimate
to the Federal Radio Commission with
regard to the sales prospects for 193L

The report estimates the total sales of
receivers during the coming year at
3,500,000. During 1930 there were 2,750,-
000 sets sold, and there was a not incon-
siderable carryover from the previous
vear, which tifis vear is substantially re-
duced.

There are expected to he some sets of
the midget type left over from the stocks
of last year, but the increasing rate of
replacements is expected to ahsorh the
surplus easily. There are now estimated
to be 13.000,000 receivers in use, and of
this total it is expected that over 3,000,000
of them will be replacements. A new
market is assured by the advent of the
low filament drain battery tube, and the
combination phonograph record and radio
reproducer. There is every prospect, Mr.
Caldwell concludes, that the 1931 peak
will be 4,000,000 sets.

New Aerial Towers
for WBBM on 50 KW

Chicago.
New antenna towers are being erected
for the WBBM. 770 kc transmitter at
Glenview, IIL
It is said that this equipment, together
with the increase of power to 50,000 watts

‘recently granted this station by the Fed-

eral Radio Commission, will add to the
already large service area of WBBM,
giving it practically national coverage.
Tt is estimated that an audience of
12,000.000 or more will be within regular
range, receiving WBBM programs clear-
lv and easily, when the towers are com-
pleted and the new power in use.

wwWwW americanradiohietorv com

GERNSBACH AS
SEER PREDIGTS
RADIO FUTURE

Planes will fly from earth to moon, is
the prediction made by Hugo Gernsback,
speaking before the monthly forum of
the RCA Institutes at its headquarters,
75 Varick St, New York City.

Mr. Gernsback, forstalled criticism by
a brief review of predictions which he
made some twenty years ago, which were
at the time ridiculed, and which have since
come true. In 1910 he wrote a book en-
titled “The Wireless Telephone,” the first
book on the subject, in which he said:

“The author predicts that in less than
ten years every farmer will be able to
operate his wireless telephone, when the
instruments will be housed in a box a
foot square.”

And in 1920 broadcasting was inaugu-
rated.

Television in “Few Years”

“During the next few years television
will become as popular as aural radio is
today,” said Mr. Gernsback in his Insti-
tute talk, “although the ultimate solution
of this science will lie in the use of a
smgle wave, rather than the present use
of a scanning disc and a multiplicity of
waves. Moreover, television will be not
or}ly a form of home entertainment, but
will be introduced in motion picture
houses, where inaugurations, sporting
events and explorations will be on view
at the time of their taking place. )

“I can see where a future polar ex-
pedition will hook up with the National
Broadcasting Company and show us what
is going on at the other end of the world.”

The publisher predicted a television-
controlled plane. on board which televi-
sion cameras will flash to a screen at the
airport views from all four sides, beneath
and above the plane. These views on six
charts will enable the controlling officer
to direct his craft even beyond the horizon
and see about him even better than a
human pilot sitting in the plane itself.
And the same will be true of submarines,
according to the editor.

Discovery of Qil by Planes

Mr. Gernsback sees  the continued
spegia]ization of radio, to that point where
a single branch of the subject may have
only the most negligible relation to an-
other phase. The use of radio in medicine
is an actuality today and its use in mining
will develop to the point where “two or
more airplanes, sending ultra-short waves
earthward while flying over the country,
can discover hidden ores or oil fields by
a simple triangulation method.”

The publisher forsees the use of radio
to distribute power, in place of the pres-
ent wire lines. He pointed to the tremen-
dous amount of power which the sun
sends us.

Perhaps his fondest dream concerns the
possibility of interplanetary travel within
the next two decades. Television-con-
trolled airplanes without occupants, moti-
vated by rockets, will send back television
signals and even land safely on the moon,
says he. Anticipating the possible objec-
tion that the Heavyside Layer cannot be
pierced by radio impulses, Mr. Gernsback
explained to his Institute’s audience that
although this phenomenon is true of
broadcast waves, the very low waves or
high frequencies behave differently and,
as they approach the frequency of solar
radiation, pass with little hindrance
through the Heavyside Layer.
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“distress merchandise.”
Readrite No. 9 Radio Test Kit.

Save Money on Tubes!

Get a Guarantee Just the Same!

UALITY tubes at enormously reduced prices enable you to save
money and obtain full satisfaction. Any tube will be replaced on
request within thirty days of its sale!

These tubes are made by a manufacturer of national reputation and are not
No tube is shipped until it is carefully checked on a

List Your List Your List  Your

Type Price Cost Type Price Cost Type Price Cost

0O 201A $1.25  49¢ 0 WD-12 $3.00 59c 0 245 $2.00 59¢
0 226 175  48¢ 0O 200A 400  59¢ O 280 1.90 59¢
0 19-UX 250 5% g 171A 2.25  59¢ 0 224 3.30 59¢
0 199-UV 275 5% O 111AC 225  S9¢ 3 222 4.50 95¢
0120 3.00 5% 0O 112A 225  S9¢ 0 281 7.25 95¢
O WD-11 3.00 59¢ 0 210 9.00 95¢

02z 220 shc
[ 250, List $11.00, your cost, 95c.
[Remit with order for tubes and we pay postage]

DIRECT RADIO CO.

143 West 45th St., New York, N. Y.

Trouble-Finding
Dial FREE!

Here is an 8” diameter dial that you slide around
to shoot trouble in an audio circuit or B lup&)ly
or power amplifier. Trouble is divided into five
groups: distortion, howl, dead amplifier, weak
lignals and hum. By sliding the dial to ome of
fitty different positions the cause of the trouble
is read in the slotted opening. Invented by John
F. Rider. Send $1.00 for eight weeks suhscrip-
tion for Radio World and get a Trouble-Finding
Dial free with instructions on back. If extending
an existing subscription please so state.

RADIO WORLD

145 West 45th Street, New York, N. Y.

ANSONIA GOTHIC SPEAKER—$3.95
Magnetic speaker in genuine beautiful walnut
cabinet. Order Cat. AN-G at $3.95. Guaranty
Radio Goods Co., 143 W. 45th St., New York.

NATIONAL

Velvet B Eliminator

i Vol G0 Tue ey 910.13

Latest Model National Velvet-B, Type 3530, in
handsome crackle finish black metal casing, for use
with gets up to and including six tubes. Inpui
105-120 volts AC, 50 to 60 cycles. Output, 180
volts maximum at 35 milllamperes. Three variable
output intermediate voltages. (Det., 3 o
Eliminator has excellent filter system to eliminate
hum, including 80 henry choke and 13 mtd.
Mershon d No boating!

(Liliminator Licensed under patents of the Radio
Corporation of America and associated companies.)

Guaranty Radio Goods Co.
143 W. 45TH STREET
(Just East of Broadway)
NEW YORK CITY

BRACH RELAY

ONLY 99¢

List price, $4.50

Connect relay’s csble plug to
«1] 105-125 volt AC line. Comnmeot
B eliminator csble plux te re-

1ay socket 80 marked; esnmect
trickle or other eharger's plug
to relay socket 30 marked; eon-
nect one side of A battery to
binding post, other slde to A
set. Then turning om Jyour
a6t turns on B eliminster and
turns off charger, turnimg off
set turns on charger and tumms
off B eliminator.

GUARANTY RADIO GOODS CO.
143 West 45th Street
New York City—Just E. of B'way

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

Please send me RADIO WORLD for

SUBSCRIPTION RATES:

Single Copy... ..$.15
Three Months .. 1.50
Six Months ................ 3.00
One Year. 52 Issues........ 6.00

145 West 45th Street, New York City

.................... months, for which

please find enclosed

Add $1.08 a Year for Foreign
Postage; 50c for Canadian Post-

age.
[ If this is a renewal, put cross

in square at left.
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Parts for the
Best Circuits

NEW NATIONAL DE LUXE MB-30 SCREEN GRID
TUNER—This s one of the most sensitive tuners ever
developed, averaging 1 microvolt per meter, and at some
frequencies sttaining 34 microvolt per meter. Its aseles-
tivity 1s most remarkable, and without materisl sideband
cutting, due to use of Vreeland band pass filter sand pre-
selector circuits. Six tuned circuits, perfoctly aligned
and teated with laboratory equipment that ocost more
than $1,000. The circuit, which i{s for AC only, uwses
four 224 and ome 227 tubes and requires & power ampli-

fler that wHl power the heaters as well. All parts
mounted on chassis, ready for wiring. Steel ehamis,
21%x10%x1%4”’. Order Cat. MB-30-P, lst price 385
less tubes; net price..............ce.vier0seenas .97

WIRED MODEE. Cat. MB-30-W, lst price 395 lem
tibes; Tiet DFICe.TE. . bk ehate s oo o olotdis raoiraenions $54.30

MB-29-A TUNER, a aller veraion of the MB-30,
using four instead of six tuned eircuits, but including

also the pre-selector and band pass filter ecireuits. Uses
three 224 and one 227. Aluminum chassis 15%x10% x1%"".

Order Cat. MB-29-AP, list price $69.50 less tubes; net
(5 1508 5 0 SBEE 7% 3880000080 000 008888B06060 000 ve.. $40.80

WIRED MODEL, Cat. MB-20-AW, list price $79.50,
leas tubes; Det DPried......cccececococncoccansasass $48.74

NATIONAL VELVETONE Push-Pull Power Amplifier,
using one 227, two 245's and one. 280; two stages of
transformer « coupling, with output transformer; heater
voltage for five extra tubes; plate voltage for tuner. 4
matched unit for the MB-30 or MB-29-A. Phonograph

jack  built 1in. Velvetone comes completely wired
Licensed by RCA. Order Cat. PPPA, list price $97.50,
€3S tubes: MOt Pricd.....cccvvevicirossocroscannns $57.33

HI-Q 31

HAMMARLUND HI-Q-31—The Iatest development in
eustom-set bullding, a 9-tube eircuit, using a B-stage
band-pass fliter pre-salector, thres stages of 234 RF, 224
power detector, 227 first sudio, two 245°s for push-pull
. and & voltage regulator tube. Chassis iy 3333
. Order Cat. AC-31-R, list price of complete ‘Dlrtl
$159.80, less tubea; net priee........ Booo0000000000 91.08

WIRED MODEL HI-Q-31—Order Cat. AC-81-RW, list
price, $184.80, leas tubes; pet price.............. $111.08

HI-@ AC TUNER WITH POWER SUPPLY (less
audio)—Order Cat, AC-31-TPS, Ust price $148.55, lem
tubes; net price......... 83600000 30 000600 5000660000 $52.7%

HI-Q.-AC TUNER ONLY (for use with external power

supply) —Order Cat. AC-31-T, list price, $107.20, lem
tubes; nel DrICE........eevveneencarans 000600006000 $61.09
H1.Q.31 FOR BATTERY OPERATION—Order Cat.
BAT-31-B, list price, $119.55, 1less tubes; net
DEICO]l  Abiibsikic o v o oeaieiaioloionaqsinneenosalenlonai 0090 L
Hi-Q-31 TUNER FOR BATTERY OPERATION (lems
audlo) —Order Cat. BAT-31-T, Mat price $102.65, leas
tubes; Dt DIiCO. ... .urununinnnnennnnnnerncerncan $58.

NATIONAL 5-TUBE THRILL BOX—A
seneitive short-wave outfit. noted for reception of forelgm

remarsably

stations. Uses 224 RF. 224 detector, 237 frst audio, 237
push-pull second audio. A separate A and B supply fs
required. Ses below. Standard set of four pairs of coils
included (21.2 to 2.61 megacycles). Humiess operation,
even on earphones. Single tuning control. No grunting,
0o backlash, no hand capacity. Order Cat. AC-8W-§,
st Dprice, less ‘tubes, less B supply, $79.50; pet
price $46.74

NATIONAL SW POWER UNIT—Fumishes hester
voltage and B voltage for the AC Thrill Box. Ues 28¢

rectifier. Comes in wired form only. Licensed under
RCA patents. Order Cat. 5880, list price. less tubs,
$34.50; net price............. - Pl % $20.28

BATTERY MODEL THRILL BOX—This uses the new
2-volt tubes; two 232 screen grid, three 230 and one

231, in same general ecircuit. Order Cat. DC-8W-

Hst Drice $75; met Drice................., o T R
WIRED MODEL AC THRILL BOX—Orde;

AC-SW-5-W, List price, $89.50, less tubes, “"r pfw‘ati

UBit; net DPrice..............iiiieveieiinennennen., $32.62
WIRED MODEL BATTERY THRILL BOX

Cat. DC-8W-5-W. List price, $85, lems tubu_:or:::

Price. .occiieneiiianeiiennen.n Preseeteiecaneiana. 9.98

Guaranty Radio Goods Co.

143 West 45th Street,
New York, N. Y.
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'High-Grade Parts of Great Utility

SOLDERING IRON

FILTER CONDENSERS

(S
S
=

Works on 110-120 volts, AC or DC; power, 50
watts. A serviceable iron, with copper tip, 5 ft.
cable and male plug. Send $1.50 for 13 weeks’
subscription for Radio World and get these freel
Please state if you are renewing existing sub-
scription. Order PR-50.

AMER-TRAN AUDIO

First stage, de luxe (illus-
trated), primary, in detec-
tor circuit, has 200 henrys
inductance at 1 milliam-

Your Choice of NINE Meters! & st Vi

To do your radio work properly you need me- regular rate ......... $9.60
ters. Here is your opportunity to get them at no Push-pull input trans-
extra cost. See the list of nine meters below. former, turns ratio, 1-to-
Heretofore we have offered the choice of any one  2%3; single primary; two
. o of these meters free with an 8-weeks subscription separate windings for sec-
Flechtheim filter condensers for circuits for RADIO WORLD, at $1, the regular price for ondary. Order PR-AMPP,

using 245 output tubes, singly or in push-  such subscription. Now we extend this offer.  free with 2} years’ sub-
pull, or other circuits using lesser B volt-  For the first time you are permitted to obtain  scription @ $15.00,
age. Illustration is actual size. Capacities any one or more or all of these meters free, by These audio transformers are recognized as

are 1 mfd. and 2 mfd, Continuous working  sending in $1 for 8-weeks’ subscription, entitling  peiy redominant h i

voltage, 800 volts DC, 400 volts AC root you to one meter; $2 for 16 weeks, entitling you unexgcellid and deliver '{ulfg acalleﬁt;ouzdte tv(gite:m;eag;orﬂ
mean square. Tested at 1,000 volts DC. to two meters; §3 for 26 weeks, $ for 52 weeks, can never go wrong with Amertrans. And
B'x_-eakdown voltage 1,500 volts DC, Equipped entitling you to six meters. Return coupon with remember that RADIO WORLD circuits show
with mounting feet. remittance, and check off desired meters in how best to use these transformers. Read RADIO

Two condensers of 1 mfd. sent free with 1
;‘aﬁh‘fvrso;\ths' subscription at $3.00. Order squares below. MRS RIts

gzthm"};wgp;‘ R A A THREE-GANG SCOVILL .0005 MFD. WITH BRASS PLATES
HAMMARLUND 100 MMFD.
EQUALIZERS

One of the best three-gang condensers made.
Plates, utterly rigld and exzpertly aligned,
are of brass, the most expensive metal used
for this purbese. Capacity of each section.
.0005 mfd. Shaft, 3’ diameter of genuine
steel, protrudes at both ends. For 35" di-
ameter dial use at extension shaft (Cat.
XS-4 @ 12c extra). Trimming condensers
not built in, but mounting holes are pro-
vided for them. Condenser should be mount-
ed on narrow side for drum dial operation.
Rotor tension adjusters are built in. Frame
is steel.  Total shaft length

overall 8%’ total frame width

overall, 4%‘. Order PR-3G.
firee with 26 weeks’ subscrln-ss‘,oo
]

O
)}

A AT
Y ‘ W tion §0000000606000CO0AE00
o) to
The most precise and rugged equalizing condenser accidental excess of force the screw simply stops,
made, with 20 mmfd. minimum and 100 mmid. no injury results, as this special equalizer does not
maximum, for equalizing the capacity where gang rely on the delicate thread in bakelite. The screw
condensers are used that are not provided with receptacle is sirong hrass. Useful in all circuits
X7 - ] built-in trimmers. Turning the screw alters the where trimming capacity of 100 mfd. or less is spe-
T position of the moving plate, hence the capacity. cified. Maximmum capacity stamped on the condenser.
I Cross-section reveals special threaded brass bushing  Order PR-EQ-100, and three condensers will be
into which screw turns, hence you can not strip shipped; subscription, three months @ $1.50 regular
the thread. If you turn the screwdriver down with rate.

BOOKS THAT BUILD UP YOUR RADIO KNOWLEDGE
AUDIO POWER AMPLIFIERS TWO GREAT STANDBYS

An understanding of audic amplifiers of all v.yges. and of the BOOKS BY

use of tubes in audio channels, 18 a prequisite today, when audio ““Principles of Radie Communica- ““Elements of Radle Communica-
amplification is to the fore In radio, in public address systems lon,” by Prof. John H. DMorecroft,  tion.” written in plain language, re-
and In the talkies. J. F. RIDER second edition, Prof. Morecroft, of quiring little foundation knowledge of

“’Audlo Power Amplifiers” 1s the frst and only book on the » . . the Electrical Englneering Department .00 ™10 ovrer fine Morecroft book.
important subject. The authors are J. K. Anderson, M.A., former Practical Radio of Columbla Unlversity and _past The book 13 a complete course on

instructor in physics, University of Wisconsin, former Western iri ints,” president of the Institute of Radio &
Hlectric englneer, and for the lnys', three years '.echnﬁ:‘nl edltor of lb}ep_?cl;i::gFHRirtli} Engineers, 13 a noted authority. Prior the elements of radio, contalning much
“Radio World”’; Herman Bernard, LL.B., managing editor of oy T 3 electrical and mathematical knowledge material never before published. 226
‘‘Radio World,”* The book begins with an elementary exposition just published. A required. 1,001 pages and 831 illus- pages, 170 illustrations and a com-
of the historical development and circuit ¢onstitution of audio handbook for the trations. _ Cloth-bound. ~ Order PR- plete index. Cloth bound. This is
amplifiers and sources of powering them, From thia simple start radio worker. No MPRN, free with subscription for 1 one book you must have in your

1t quickly proceeds to a well-considered exposition of it laws, . year and 34 weeks (86 I1ssues) library. Ord_er PR-MELEM, _free
11;cludirilg Ohm’s laws a:‘,‘ﬁ Kirchhoff's ]:ws? ’Fhe dce‘tl;crl:!lllnat‘lzn s:gory];:xl’;l(;ég;{g:‘xs B T e s ek o e e S 1 0100 with 26 weeks’ subscription® @ $3.00
of resistance values to produce required voltages is carefully ¥
expounded. All types of power amplifiers are used as examples: of the modernra- PLEASE USE THIS COUPON
AC, DC, battery operatedD and composite, But the book treats dio systems, au- |"' e L e o I e e e e e e e
of AC power amplifiers most generously, due to the superior tomatic  volume
:m:l)oatnngeblof sucg power nmp"lflﬂexi; c‘omlmgri:iiallyc.1 ﬁ’fube chnriigé control circuits, | RADIO WORLD, 145 West 45th Street. New York. N. Y.
eristic tables and curves profuse ncluded. o cover,
ey new forms of volt - I I hereby take advantage of your extra-special premium offers and subscribe
%:ﬁzgs') gf"" Cst. PR-APAM with one Fear's aubscriptionse(gg age distribution— 1 for RADIO WORLD for the number of weeks specified in the list below.
e g i T i S § e automobile radio Please send indicated premium. My remittance of $........... Is enciosed.
THE SUPERHETERODYNE sets, public ad- PR-HVD-1 (26 wks., $3.00)  [J_PR-326—0-6 Voltmeter D.C,
dress systems, | 0 EREVSE (5 e $O0 PR 35—6-Yolt Chargs Tester D.C
This 13 a new volume by Anderson and Bernard dealing with etc. rder a yrs . P - Vol arge Tester D.C.
the principles and practice of the Superhet;rodyne method of PR - PRRH, free | PR-AMPP (2% yrs., $15.00) PR-338—0-10 Amperes D.C.
recelving. It explains the function of the oscillator, the modula- with 26  weeks’ i 0 PR-EQ-100 (3 mos., $1.50) PR-325—0-25 Milliamperes D.C.
tor, the pre-modulator selector, and the intermediate frequency = 8 (Three condensers supplied.) PR-350—0-50 Milliamperes D.C.
amplifier, It explains the cause of repeat points and glves methods subseription @ $3. I O PR-APAM (1 yr., $6.00) PR-390—0-100 Mlllamperes D.C.
for avoiding them or minlmizing their effect. It expounds the )} O PR-ABSH (26 wks., $3.00) PR-398—0-300 Milllamperes D.C.
relative advantages and disadvantages of high and low inter- “Practical Test- ' PR-FOR_ (16 wks., $2.00) 1’13-394—0-:00 Mllllfamneres DkC.
mellts e Tho Sl Wl e Pesctionl Tegt, 1 B pRERRm Gt B0 ot pun e o
quality. b -PTS % | b b 4 » b
It llustrates varlous forms of oscillators and tells of the  first complete col- PR-MPRN (1 yr.. 34 wks;, $10)
advantages of each. Different types of modulators and plck-up  lection of accurate : PR-MELEM (26 wks., $3.00) %ati’gereohou{smur;{y mgtler;o-v-ng--»-
systems are explained and their advantages stated. Different and practical test- R-3G (26 wks.. $3.00) -80 (13 wks.. $1.50)
methods of coupling in the intermediate frequency amplifier are B 2 it £ []
shown. Order PR-ABSA, free with 6 months’ subscription (26 & circuits ol 1
fssues) @ ..... iyl g civev....$3.00 interest to the | namE ............. st s & AL TTE e < = ole o 5 - T P > A
?erwce_ man,l pro- '
essiona set
FOOTHOLD ON RADIO ferional set | ADDRESS oo
In simple English that any one can understand, the technical erimenter. Order
‘slge 8' llg;dio iﬁag{esemeg by Ande‘:son and %er%arduia their hgok, E’R-P’I‘S, free with : CITY g jarsimgaa o aws 2 s ceamans oy BHAIHY scnsooocros—t-~noo-nToonen
‘Foothold on 0.”" ny one who can rea nglish ecan under- 2 . . o e
stand this hook. Tt is intended for the sheer novice. The iié'l‘]°“@t>hsls‘;g“"p' } [ Put cross here if renewing an existing RADIO
s inserintion @ oreons. . e TRTOR M M0 - | WORLD subscription, as this facilitates speedy service.
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The New Jiffy Tester

Chromium-Plated Case and Accurate Meters

NEW and improved

Jiffy Tester,improved

in both performance
and appearance, is Model
JT-N. The meters are of
the moving iron type.
Tested on precise batteries,
they show errors not ex-
ceeding 2%,. As for appear-
ance, the case is first cop-
per plated, then nickel
plated, then chromium
plated, giving a lustrous,
permanent, n o n - peeling
non-rusting finish. It is the
same finish found on hard-
ware in fine automobiles.
The handle and lock strap
are genuine leather.

Jiffy Tester, Model JT-N, con-
sists of three double-reading
meters, with cable plug, 4-prong
adapter, test cords and screen
grid cable, enabling simultaneocus
reading of plate voltage, plate
current and filament or heater
voltage (DC or AC), when
plugged into the socket of any

set. The ranges are filament,
heater or other AC or DC: 0-10

v, 0-140 v; plate current: 0-20, 0-100 ma; plate voltage: §-88,
Each meter
The entire
device is built in a chromium-plated case with chromium-
Instruction sheet will be found inside.

9-300 v. It makes all tests former models made.
{s also Independently accessible for eachb range.

plated slip-cover,
Order Cat. JT-N.

.
» Q)
D,

|\ 60+

©.C vour]

[Remit $11.40 with

‘ 4:] order for JT-N
2 and we will pay
- transportation)

GUARANTY RADIO GOODS CO.

143 WEST 45th STREET (Just East of Broadway) NEW YORK, N. Y.

AMER-TRAN AUDIOS

First stage, do luxe
(1llustrated), primary,
in detector eircuit. has
h 200 henrys inductance

at 1 ms; turns ratlo,
1-ts-3. Cat. DL-1, Hat

.‘i‘- M price, $3.00 net $4.70.
pi‘;MER ! Push-pull 1opst
i N transformer. turn s

b A ratio, 1-to-2%; single

primary; two separate
> windings for secondary;
Cat. 151, 1list prioce,

¥

wf‘“l G
O % $12; net, $7.05

{Remit wtth order
and we pay transports-
tion.]
GUARANTY RADIO GOODS CO.
143 West 4th Street, New York, N. Y.

SHIELDED LEAD-IN WIRE

No. 18 solid wire, surrounded
by a solid rubber insulation
eovering. and above that a

Also used to ad-
vantage in the
wirlng of re.
covering of braided copper ceivers, as from
mesh wire, which braid is to
be grounded, to prevent stray
plck-up.

antenua post of
set to antenns
eoil. or for plate

OO O N oda)
0.0 0. 0. 0.0
RSRRIRRK

This wire s excepntionally
good for antanns lead-in, to
avoid Dpick-up of man-made
static. such ss ‘from electrical LW. List 9c,
machines. net, 5¢ per ft

143 West 45th St., New York, N. Y.
GUARANTY RADIO GOODS CO.

RF Choke
in Copper Shield

A 50-millihenry radio fre-
quency choke coil, in a copper '
shield, with mounting screw
and bracket attached. This
choke is excellent for the
plate lead of a detector, placed
in series with the plate and
the load impedance, for keep-
ing RF out of the audio chan-
nel, broadcast receivers. Also
excellent for RF plate lead,
between the end of the plate
load and B plus, and for
screen grid leads, between X
screen grid and B plus, for thorough filtering
and stabilizing. This choke will pass 25 ma,
In all cases ground the shield. Order Cat. 57C
SH-RFC. List price, $1.00; your price....

For short waves, an unshielded RF Choke, %
millihenry, with mounting lugs. Order 47C
Cat. QMH, list price 80c; your price..

GUARANTY RADIO GOODS CO.
143 West 45th St., New York, N. Y.

TUNER ASSEMBLIES

A tuning condenser with eoll to
match, mounted on an aluminum
base that has socket bulit in.
The condenser shaft goes in a
dial (not furnished). The
tuned circuit {ncludes s fixed
and a movable winding (rotor
coil) 1in series. The moving
coil 15 used as a trimmer, set
once and left thus, so two separate dials are made to
read alike, or gang tuning is made pactical. No equaliz-
ing condensers needed. Do not couple the adjoining
shafts.

For antenns cireuit, input to 226, 201A, UX199, 240, 230,
232 and 222, or any other tube fitting four-prong UX
socket, or for Interstage coupling for 226, 2014, 199,
240 or 230, but NOT interstage for 232 or 222, order
eat. BT-L-DC ......... B8N B00 000 G0 o @ $1.25

e

For antenna circuit as RF input to 22¢ or 227, or for
327 interstage coubling, (five-prong UY socket furnished)
order cat. BT-L-AC @ $1.25

For interstage eoupling for 2
furnished, order cat. BT-R-AC ... ceccniveenns
SCREEN GRID COIL CO.

143 West 45th Street. New York, N. Y.
(Just East of Broadway)

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD. If nearing expiration date,
please send in remewal so that you will
not miss any copies. Subscription Dept,,
RADIO WORLD, 145 W. 45th St., New
York City.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

7 cents a word—$1.00 minimum—Cash with Order

RESISTANCES, CONDENSERS, TRANSFORM-
ERS, CHOKE-COILS, etc. Write for sensational
low price list. Bronx Wholesale Radio Company,
5 West Tremont Avenue, New York.

CHOICE FLORIDA ORANGES, GRAPEFRUIT
AND TANGERINES. Full standard bushel;
straight or assorted, $1.75 with order, express
charges collect. Medium grade oranges $1.25.
Ihillrs..d Helen Thomas, Box 110, Thonotosassa,
Florida.

FLORIDA FRUIT BOX containing 45 oranges,
12 grapefruit, 20 tangerines, 100 kumgquats, jar
fruit preserves. Express prepaid anywhere, $3.00,
Florida Fruit Growers Packing Company, P. O.
Box 282, Tampa, Fla.

“A B C OF TELEVISION” by Yates—A compre-
hensive book on the subject that is attracting
atte]n:itionsso(fn radioists.da.ndRssicntists '311 over the
world, J postpaid. adio World, 145 West
45th St, N. Y. City. =

RADIO COURSES, sets, books, bargains. Stephen
Plavetich, 1597 East 47th St., Cleveland, Ohio.

SILVER MARSHALL 712 TUNER with tubes
$25,00, complete. J. D. Avery, 245 Federal St.,
Greenfield, Mass.

POWER UNIT CONSTRUCTION—The book that
enables you to wind your transformers, chokes,
and figure correct size resistors for the voltage
control,.and other valuable information. Price
.50. Shipped C. O. D.. Ralph B. Davis & Co.,
Prestonsburg, Ky.

BARGAINS in first-class, highest grade mer-
chandise. B-B-L phonograph pick-up, theatre
type, suitable for home with vo?. control, $6.57;
phono-link plck_-up with vol. control and adapter,
$3.32; steel cabinet for HB Compact, $3.00; four-
gang 00035 mfd. with trimmers built in, $1.95;
-00025 mfd, Dubilier grid condenser with clips
18c. P. Cohen, Room 1214, at 143 West 45th
Street, N. Y. City.

wwWwW americanradiohistory com

| 50c, 75¢, $1.00. Blan,

MAGICALLY CLEANS FALSE TEETH-—
WATAJOY Wonder Cleaner. Instantly removes
film, Cleans and purifies plate. Approved by
licensed chemist. Costs about 5c per mo. A big
treat awaits you. Prepaid 25c¢. WATAJOY LAB.,
Alhambra, Cal.

SMALL MOTOR GEN. 3 phase, 220 to 7% volts
D.C. Like new, $75. R. Campbell, 365 Edgewood
Ave., New Haven. Conn.

MAJESTIC, RADIOLA, etc.
by foot or mile.

Drum Dial Cable
Service men’s test prods,
the Radio Man. Inc., 89
Cortlandt St.,, New York.

HORN UNIT, $2.25—This is the Fidelity Unit and
has stood the test of time. Guaranty Radio Goods
Co., 143 W. 45th St.,, New York.

“MATHEMATICS OF RADIO.”—A great help
to everybody interested in radio. $2 postpaid
Radio World, 145 W. 45th St.. N Y ity
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Msnual,” by Gerns-
bach and Fiteh, 1,000
llustrations; dia-
grams of commercial
receivers and power
smplifiers; 352 pages;

of “Popular Radio.” 210 pages (5% X 83°’). 100 illustrations. Cloth bound. This book 18 not a dull. technical
treatise. Rather, it fs a popular, easily understood and practical book containing descriptions of television systems.
and algo detailed information comcerning many faecinating television experiments that may eaglly be conducted with modest
equipment. It is not a book for engineelng ‘‘high-brows’ nor ts it a superficial treatise written merely to entertnl'sx nnd_
amaze the novice, It {8 an intensely practical volume written for those who want to do things. It stresses the ‘“‘how’
of the art as well as the ‘‘why.”" 1In its essence, it is an academic treatise brought down to the level of the lay mind
Engaging In its simplicity, penetrating and wide in its scope, it stands as the first popular American book devoted
to television and telephotography. The book contains two hundred fifty pages profusely illustrated. The reading matter
ts arranged in simple stepping stonea dealing with the problems of scanning, amplification of light modulated signals.
photo-electric cells and neon lamps. The book hasz been written especlally for those who wish to build and use television
recelvers and transmitters for entertainment and research purposes. It fs writien for amateurs and experimenters who
crave action and results rather than high-sounding theory. Order Cat. TEL......ccoverirunnnocncnnrnnracaoacs @ $3.00

tllustrations. Order Cat. PRE......ciceeticcenrereccassecccsiosssnssoscsccs sonons )

Order Cat. BTT....cocceeeenennnne

Official ' ok RADIO
. . TROUBLE SHOOTING
Rac%:f Ser;'lce s
anua

and

Complete Directory

-4 of ail
~ Commetcial Wiring Diagrams

1 _

Iustrations, fiexible
binding 381 pages
€x9”’.

*"Official 8ervice

Radio by R. R.
RKamsy. PhD receiving. A complete course

BOOKS BY JOHN F. RIDER

Two mew books by Rider are:

(1)—*Practical Radie Repairing Hints,”” & handbook for
the radio worker. Replete with facts and figures, bints and
k‘lnkl.‘ No Theory. No Formulae. In it you will find ex-

8 of the radio systems, automatic volume
control circuits, mew forms of voitage distribution . . . suo-
mobile radio sets, publie address aystems, exe. Ordcn‘gut.

00

complets collec-
tion of accurate and practical testing circuits of interest to
the service man, professional se builder snd experimenter.
Among the many testing systems described in this book are
tube testers, capacity measuring systems, signal genersors,
radio frequency oscillators, audio oscillators, vscuum tube
voltmeters, resistance testers, continuity testers, etc. Material
for the man who wants a simple test uni or desires a labora:
ory arrangement. Order Cat. PTS . @ 8100
Other books by Rider are
*“Trouble Shooter's Manual,’’ the first comprehensive volume
devoted exclusively to the topic. It is not only s treatise for
service men. telling them how to overcome theilr most serfous
problems, and djagramming the solutions, but it 1s & ecourse
in how to become & service man. It gives detalls of servicing
and includes more than 100 actual factory-drawn disgrams
of commercial receivers. 240 p 3 x11
Order Cat. TSM .. 30066600000000006060000600
“‘Bupplement No. 1,”’ containing 115 dlagrams of commerct receivers, supplementing the diagrame in ““Trouble
Bhooter's Manual,” but not duplicating any. These 115 diagrams are supplied loose. They are a necessary adjunct
thote in “Trouble Shooter’s Manual.” Order Cat. BUPP-L ........ieuieeueeruonuesenioretosisoeesrneens @ $1.20
“Mathemattcs of Radlo,”” by Rider, 128 pages, 8% zx 11, 119 {llustrations, bridges the gap between the novice
and the college professor. It gives a theoretical background so neceasary for a proper understending of radio and audio
vircuits and their wervicing. Formulas for capscity, inductance, impedance, resistance, etc., are explained. Flexible cover.
Order Cat. MOR. .o otteeetorsierossetossoresosscecsossseseocssscesssrosorsssssescssssasrassssanrossnansas @ $2.00

TWO MASTERPIECES BY PROF. MORECROFT

*Principles of Radlo Communication,’”” by Prof. Joha “Klementa of Radio Communication,”” written in plain
H. Morecroft, second edition. Prof. Morecroft, of the language, requiring little foundation knowledge of radio, s
Electrical Englneering Dopartment of Columbia University another flne Morecroft book. The book is a complete
and past president of the Institute of Badio Engineers, courge on the eslments of radio. contalning much material
is a noted authority. Prior electrical and mathematical never befores published. 226 pages, 170 illustrations and
knowledge required 1,001 pages and 831 {llustrationa. a complete index. Cloth bound. Thiz is one book you
Cloth-bound. Order Cat. M-PRIN. ............ @ $7.50 must bave in your lbrary. Order Cat. M-ELEM. @ $3.00

THREE BOOKS BY MOYER AND WOSTREL

The need for an up-to-date book on radio tubes that answera all the important questions has been flled by James
A. Moyer, Director of University Extension, and John F. Woatrel, instructor In radio engineering. Division of
University Extension, Magsachusetts Oepartment of Education. This book 13 s complete discussion of tube prin-
eiples, functions and uses. The essential principles underlylng the operation of vacuum tubes are explalned in as
non-technical a8 manner as is consistent with accuracy. The book covers the costruction, action, reactivation testing
snd use of vacuum tubes as well as specifications for vacuum tubes and applications for distant control of industrial
processes and precision measurements. 297 pages, cloth bound. Order Cat. MWT. ......veiiiireivennennans @ $2.50

“‘Practical Badie,”” including the testing of radip receiving sets. 378 pages. 223 illustration
Order Cat. MWP. ........ S T T TN e =

‘“Practical Radio Construction volume to the above. New edition.
new price. Order CBt. MWC, ... .uiiiurnrroareocsioresrataresrsstosnasresrossesssnnestonsossonesns @ $2.50

The new edition of “The BRadis

Ordear'g;% Manusl” answers questions about

g the principles, methods, or ap-
xperimental paratus of radlo transmitting and

- radlo operation in & single volume.
Prof. Physics, In- 20 big chapters include: Ele-
diana  University. mentary Electricity and Mag-
355 pages, 168 il- netism; Motors and Generators;
lustrations.  Cloth Storage Batterles and Charging

A Complete Line of Radio Books!

SERVICE MANUAL RAMSAY HAAN RADIO MANUAL

ANDERSON and BERNARD

An  wader-
standing of
sudio amplifi-
ers of afl
types, and of
the use of
tubes in sudio
channels, s &
preroquisite to-
day

flers”” is the

E. Anderson, MA.,
former instruetor in
physics, Univeraity of
Wisconsin, former Western
Kleetric engineer, and for
the lmst three years technical
editor of ‘“Radio World’”; Her-
man Bernard, LL.B., managing
editor of ‘‘Radio World.”” The book
begins with an elementary exposition
of the historical development and
circuit constitution of audic amplifiers
and sources of powering them. From this
atmple start it quickly proceeds to -a well-

in

ered exposition of circuit laws, in-
incfudes oo tiols Sgr. | Order (Ca%  Cirauits: The Vacuum Tube; Cir- cledag Ohm's lows and Kirehhot's 1aws.” The
pervicing; Welght, cuits Employed in Vaeuum Tube determination of resistance values to produce
1% 1bs.  Complete “Fundamentals of Transmitters; Modulating Systems required voltages ia carefully expeunded. Al
$-page index. Flex- The index to the commercial wiring dia- Radio,”” by Ram- snd 100% Modulation; Wave- types of power amplifiers are used as examples:
1ble lestherette eover, grams takes up five pages alone. The sey. 374 pages, meters; Plezo-Electric Oscillators; AC, DC, battery operated and composite. But
loosezleaf binding. index 13 an alphabetical array of the manu- 402 {llustrations. Wave Traps. Nearly 900 pages, the book treats of AC power amplifiers most” gen-
Order Cat. ORSM facturers’ names, with mndel names and Order Cat RIM 369 1{llustrations; flexible fabrikoid erously, due to the superlor importance of such
Weeininennnn $8.50 numbers stated. @.......... $3.50 cover. Order Cat. MAN @ $6.00 power amplifiers commercially. Tube characteristie

tables and curves ‘profusely included. Cloth
cover, 193 pages. Order Cat. APAM ....@ $3.50

The SUPERHETERODYNE

This {s a new volume by Anderson and Bernard
dealing with the principles and practice of the
Superheterodyne method of receiving. It explaina
the function of the oscillator, the modulator, the
pre-modulator selector, and the {ntermediate fre-
quency amplifier. It explains the cause of repeat
points and gives methods for avoiding them or
minimizing their effect. It expounds the relative
advantages and disadvantages of high and low
intermediate frequencies, and shows the effect of
selectivity on the quality.

It {llustrates varlous forms of oscillators and
tells of the advantages of each. Different types
of modulators and pick-up systems are explained
and their sadvantages astated. Different methods
of coupling in the intermediate frequeccy smplifier
are shown.

Image inerference 1is discussed in detail and
methods given by which it may be reduced.

A special method of ganging the oscillator to
the radlo fr d s is lained, a
method which allows either the high or the low
oscillator setting to be selected by means of s
variometer in the oscillator circuit.

One section 1is given over to coil design fo
the radio frequency tuners. the oacillator, ama
the intermediate frequency miter.

Audio amplifiers suitable for Superheterodynes
are also described. These include transformer,
resistance, and puah-pull amplifiers both for AQ

and 5

While the book is primarily intended to e
pound the principles of the Buperheterodyne, the
practical phase has not been neglected. Detalled
descriptions of AC and DC Superheterodynes, de-
signed in conformity with best practice and sound
applications of the principles, have been included
in the book. These descriptions are well tllus-
trated. Order Cat. ABSH ............ @ $1.5¢

FOOTHOLD ON RADIO

In simple English that any one can understand,
the technical side of radlo is presented by
Anderson and Bernard 'in their book, ‘‘Foothold on
Radio.” Any one who can read English can
understand this book. It is intended for the
sheer novice. The treatment is non-mathematical
The origin of he broadeast wave. its radiation,
reception, emplification are set forth in clem
language. Side bands are explsined simply. The
types of reteiving circuits are tllustrated. de-
scribed and contrasted. A chapter 1z devoted to
loudspeakers, explaining the different kinds and the
principles of thelr operation. Performance 1s com-
pared. Audio coupling is fully explained, slso the
action of the vacuum tube, with s special analysia
of plate current ang its behavior. Those who have
been thirsting for a book that resdily reveals the
marvels of the radio science will appreciate this
little volume. Paper cover 80 pages, fully fllua-

“A B C OF TELEVISION”

““A B C of Television, or, Beeing by Radio,”” by Raymond Francis Yates, editor of **Television.” formorly editor

00

“Drake’s Encyclopedia,” new edition. 234" thick, weighs 3% 1lba, 920 pages, 1,025 ﬂluunuonl.@ ga ey

DRA. §

“Principles of Radio,”” by Keith Henney., M.A., former director, laboratory, Radio Broadcast. 477 pages, 305
C 'RE @ $3.50

“Radlo Telegraphy and Telephony.

trated. Order Cat. For .....o..cvvivunn @ s1.o
Radlo World, {45 West 45th Street, New York, N. Y.
Bnclosed please find $.......... for which please
wnd at once, postpaid, booke indicated by my crosses
[ Cst. ORSM @ $3.50 [JCat. PRRH @ $2.00
cat. HAAN @ 3.00 O Cat. PTS @ 1,
Cat. REX @ 275 O Cat. TSM @ 8.50
t. RFM @ 3.50 O] Cat. SUP-1 @ [.20
Cat. AN @ 6.00 (] Cat. MO @ 2.00
0 Cat. APAM @ 3.50 J Cat. M-PRIN @ 7.50
0 Cat. @ (.00 0O Cat. M-ELEM @ 3.00
0 cat. ABSH @ (.50 0O Cat. MWT @ 250
0O Cat. TE € 3.00 0 Cat. MWP @ 2.50
O cat. DRA @ 6.00 ] Cat. M @ 250
Cat. PRK @ B.50 0O Cat. RTT @ 7.50
Name ..... /> A000,0 0006 OO 00 0Bl 0 000038 600 J8o ABH00 3 0000
Addross ........iiiiiiiiiiiiiietettttiteceensenanns
CIY teeivvrnvunnnnnnnnnns Stats ..... B0 0o 000 v,
O Check here if C. O. D. is deslred.

Remit with Order for Books and We Pay Postage
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Why Not “Money Back” on Tubes?

Any Lesser Guarantee Inadequate in Present Market

HE economic depression and resultant predicament of

some tube manufacturers have resulted in the dumping

on the market of tubes of inferior calibre, tubes that
failed in the factory test for “firsts,” and were sold to distress
merchandise operators “as is” at a few cents apiece. These
tubes often are in private brand cartons, but do not bear the
name of the real manufacturer.

Rexton tubes are made by Rextron.

The estimate a manufacturer places on his tubes in the pres-
ent chaotic tube market is well measured by the guarantee that
backs up the tube. Replacement guarantees are encouraging
but not conclusive. Nothing less than “money-back” will do
now. Rextron tubes are sold on a 10-DAY MONEY-BACK
GUARANTEE. Use them ten days. If not fully satisfied. re-
tarn the tubes and your money will be refunded at once.

Red-Hot Speed in Shipments!

GENERAL AND SPECIAL PURPOSE TUBES

(Cat. RX-1)—201A, detector, amplifier, Vs amp. filament ... . §1.00 Each tube is packed in an
(Cat. RX-2)—226, amplifier for 11,-v. AC on fllament .............coooiiiiiniiiiiiins 1.00 especially rugged and secure
(Cat. RX-3)—227, detector, amplifier; 2o-v. AC on heater ............c..ccociiiioiiiien 1.00 carton as precaution against
(Cat. RX-4)—171A, power tube, s amp. filament; battery operation . . .00 damage in transit. We—
(Cat. RX-5)—I171, power tube, Vo amp. filament; AC ......... 1.00 NOT YOU-—run the damage
(Cat. RX-6)—240, high mu tube; battery operation ..... - 1.00 risk.
(Cat. RX-7)—120, power tube for dry cell operation .... 1.00
(Cat. RX-8)—UX199, detector, zmplifier; long prengs 1.00
(Cat. RX-9)—UVI99, detector, amplifier; short prongs . 4 y 1.00
(Cat. RX-10)—I112, power tube, Yz amp. fil.; AC ogeration .............coeoeeeninnnn 1.00
(Cat. RX-11)—I12A, power tube, Y5 amp. fil.; battery aperation . ................ 1.00
(Cat. RX-12)—200A, special detector; highly sensitive ............coceroneniines 1.00
(Cat. RX-13)—224, screcn grid AC tube; 2% -v. AC on HOATEr o2 m i o sisardttbsion aisie 1.00
(Cat. RX-14)—245, power tube for AC operation ........ ... eeieiioieiaaiainn . 1.00
(Cat. RX-15)—201A special RF amplifier ............. " . 1.00
(Cat. RX-16)—201A special detector .........cc0ccieiens .00
(Cat. RX-17)—201A special audio amplifier for transformer . 1.00 |
(Cat. RX-18)—20(A speclal AF amplifier for resistance or impedance 1.00
(Cat. RX-19)—201A switch type; if one filament burns out switch on the other . 1.00 {
(Cat. RX-20)—§12 switch type R % e . 7 R 1 1 e e 0 1.00 1
(Cat. RX-21)—171 switch type . 1.00
(Cat. RX-22)—226 adapter; for con g hattery sets to AC 1.00
(Cat. RX-23)—227 adapter; for converting battery sets to AC t.00
(Cat. RX-24)—171A adapter; for converting battery sets to AC . £.00
(Cat. RX-25)—WDI2, detector, amplifier; dry cell operation 1.00
(Cat. RX-26)—250, power tube; for AC operation ......... 2.95
L (Cat. RX-27)—201A, shield }ghci. bcnmfpletgly“ bakelite ‘gmase %_?g
Speclal 201A w (Cat. RX-28)—222, screen gr ube, for battery operation |
bar;e. Note the ﬁveltgrox}g (Cat. RX-29)—Telion television neon gas tube o 3.85
) (Cat. RX-30)—Photo-electric cell, 2 inches ..... 4.50
(Cat. RX-31)—210, power tube; for AC ‘operation 2.95
RECTIFIER AND CHARGER BULBS
(Cat. RX-32)—125 milliampere gaseous rectifier: BH type . o $2.00
(Cat. RX-33)—2 ampere charger bulb, old style; top connector . . 2.85

(Cat. RX-34)—2 ampere charger bulb; new style, base connector
(Cat. RX-35)—5 ampera charger bulb; top connector .
(Cat. RX-36)—6 ampere charger bulb; top connector
(Cat. RX-37)—280 full wave rectifier ......... e
(Cat. RX-38)—281 half wave high wattage rectifier ..
(Cat. RX-39)—Rectifier for Freshman Master B Eliminator

One of the most popu-
lar tubes for televigion
i3 the Telion, a neon
gas tube.

The AC adapter tubes
permit changing a bat-
tery set to AC opera- The  2-am- The 2-am-

tion, as binding posts pere charger, pere charger, High capacity
permit extra connections. new type. with a con- charger, for
For 226, 227 or 171A. nector at top. and 6 amperes.

High-mu tube for
battery operation,
equivalent to the
240, buv listed as

GUARANTY RADIO GOODS CO.,
143 West 45th Street, New York, N. Y.

Enclosed please find $....c........ for which ship at once, on a 10-day money-back I 201A tigh mu.
guarantce, the tubes checked off on list below:
O RX-1 @ $1.00 0 RX-11 @ $1.00 0O RX-21 @ $1.00 O RX-31 @ $2.95 I
0O RX-2 @ 1.00 RX-12 @ 1.00 0O RX-22 @ 1.00 O RX-32 @ 2.00
O RX-3@ 1.00 O RX-13 @ 1.00 0O RX-22 @ 1.00 O RX-33 @ 2.85
O RX-4@ 1.00 ORX-14@ 100 O RX-24 @ 1.00 O RX-34 @ 2.85 I
O RX-5 @ 1.00 O RX-15@ 1.00 O RX-25 @ 1.00 O RX-35 @ 4.95
O RX-6 @ 1.00 O RX-16 @ 1.00 O RX-26 @ 2.95 O BRX-36 @ 4.95
0 RX-T@ 100 0O RX-17 @ 1.00 O RX-27 @ 2.00 O BRX-31 @ 1.00 |
ORX-8 @ 1.00 O RX-18 @ 1.00 O RX-28 @ 2.10 0O RX-38 @ 2.95
O RX-9 @ 100 C AX-19 @ 1.00 O RX-28 @ 3.85 O RX-38 @ 1.00
ORX-10 @ 1.00 0 rX-20 @ 1.00 O RX-30 @ 4.50 [ €. 0.D. gesired |
NAME vvnenvrasvasimaraeyssans- RS SRR ) PP SRS PR
I 2-inch photo-electric eell
AAUFORE - & doabd i & pualalibh AL i e mee - aw Ty 45 < Ermmen A SRR ¥ s o et for television transmis-
sion and for film record-
(O] 5 A ety S gy = = T e R R P DGR B o, | G N R, ing of sound.
t
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