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Aluminum  shielded coils, choke primary (300 turn
honeycomb) for antenna ecoupler, Shield 2.5 inches
diameter. 2.25 inches ' high. Seeondary tunes in
entire broadcast band. Tap on secondary Dermits
tuning down to 80 meters. The coils are in matched
pairs, the secondaries being held to equal lengths hy
factory adjustment of the spacing of the gap (il-
lustrated).  Interstage primaries, wound on top of

A

three gang tuning
condenser, 0.00046 mid.:

brass plates; total shield-
ing, including partition Letween rotors; equal-
1zing condensers built in; mounting facilities
for both shield and condenser; 3 inch diameter

shaft extends both front and rear. Order Cat.
SHSC @ $2.95

Reducing coupler, to use dials with 4 inch
shaft. Order Cat. RDC @.............. ... $0.15

Three gang condenser, trimmers, shield and
5-to-1 vernier dial. with traveling light indi-

secondaries and insulated, are for screen grid tubes
(235, 251, 224, 236, 232, 222). Four lugs protrude
at bottom and are identified. The tap comes out at
the lug inside the coil with hole below for connect-
ing the lead. Chassis hole, 13 inches passes lugs.
Mountir.g screws are 1-4/16 inches apart. Assembly
suituble for any type mounting, above. below or at
side or rear of chassis. Tubing diameter 1% inch.
An Aluminum shield serews onto the bottom Dpiece.

Matehed set of three coils (antenna coupler and two
interstage) for t-r-f sets, for 0.00046 mfd: high
impedance primarigs: total shields.

Order Cat. MSCC (three coils at this price) @...%2.45

cator, lamp, bracket. escutheon, scale, and - 0.00035 mfd. Order Cat. M35C @. .. $3.45
linob (as illustrated). Order ’Cat. éS\V’D Same, for 0. mfd.

SUPER UNIT

g q Matehed set of three coils. as above, except that third
[The tuning condenser, with our matched coil is for oscillator to work into 175 k.c. intermediate
coils, tunes, with equalizers at minimum, from channel; 80 meter tap is included. Padding con-
1,740 to 543 k.c., or denser and extra equal-
172 to 552.2 meters, izer also included. Order

exceeding the broad- 2 [ CaClSUCKGLRRTTE S0
* 176 k.. transformer in
(\:infgtl band by 247 k.c. 0 and aé’o same  aluminum  shield,
ith tap tuning is two built in accessible
to 80 meters.] - trimmers. Order Cat
FF-175 @

........ $1.50

35 Hooper St., Brooklyn, N. Y.

—SPECIALS—

Five-lead cable, 2 ft. long, with plug to fit a
five-prong (UY) socket. The cable is connected
at the factory so that following wires represent
the respective prongs of the socket: Blue with
| white marker—G post of socket; Red—plate of
RN | Vo, | (%, 2 and socket; Green—cathode of socket; Yellow—heater
. 1% Tolerance 3 Watts adjoining cathode; Black with yellow marker—
Write for details of wew RMA Color Code Chart heater adjoining plate, ............ ......... Net 65¢
LYNCH MFG. CO., inc., Dept. W, 1775 B'way, N. Y. MARCO black bakelite vernier dials. Read 0-100
with a supplementary scale reading 0-10 between
figures on large scale. Takes a 14" shaft...Net 50c

Parts for “A’ battery eliminator: Dry rectifier,
$2.10; 0-10 ammeter, 75¢c; 20-volt filament trans-
former, $2,50. Will handle up to 2 amperes fila-
ment current.

GUARANTY RADIO GOODS CO.

._I.YNCH Resistors

Metallized

: —@i;b

SOUND  PICTURES TROUBLE SHOOTER’S
MANUAL, by Cameron and Rider, an authority
on this new science and art. Price $7.50. Book
Dept., Radio World, 145 W. 45th St.,, N. Y. City.

PHONOGRAPH PICK-UP — Made by Al]cn_- |
Hough. $3.32. Guaranty Radio Goods Co., 143 W.
Y. C. 143 West 45th St. New York, N. Y.
for the

WO price of One

Get a FREE one-year subscription for any ONE of these magaziness

B POPULAR MECHANICS AND. SCIENCE AND 1NV SNEOIEW (monttly, 12 issues
combined i .

H POPULAR SCIENCE MONTHLY ¢ G )

[0 RADIO INDEX (monthly, 12 issues), stations, programs, etc.

O RADIO (monthly, 12 issues; exclusively trade magazine).

O MODERN RADIO (monthly).

[0 EVERYDAY SCIENCE AND MECHANICS (monthly).

O RADIO LOG AND LORE. Monthly. Full station lists, cross indexed, etc.

0 AMERICAN BOY—YOUTH'S COMPANION (monthly, 12 issues; popular magazine).

0O BOYS' LIFE (monthly, 12 issues; popular ntagazine).

Select any one of these magazines and get it FREE for an entire year by sending in a year’s sub
scription for RADIO WORLD at the regular price, $6.00. Cash in now on this :pportunyity to get
RADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year’s
subscription for any ONE of tfxe other enumerated magazines FREE! t a cross in the square next
to the magazine of your choice, in the above list, fill out the coupon below, and mail $6 chcek
money order or stamps to RADIO WORLD, 145 West 45th. Street. New York, N. Y. (Add $2.00, making,
$8.00 in all, for extra foreign or Canadian postage for both publications).

Your :ame...A.d.(.l ...................................... DOUBLE
Your Street T L R e VALUE !

[0 If renewing an existing or expiring subscription for RADIO WORLD, please put a cross in square
at beginning of th}s sentence.

0O If renewing an existing or expiring subscription for other magazine, please put a i
at the beginning of this sentence. > 2 ross in square

RADIO WORLD, 145 West 45th Street, New York. (Just East of Broadway)

WWW americanradiohistorv. com

You Can’'t SEE It
—But It's THERE!

No nearly imitative rearrangement
of the CARDWELL design, the
original metal end plate — grounded
rotor condenser, has ever matched
the genuine CARDWELL for its

unique electrical efficiency.
You can’t see it—but it’s there.

CARDWELL condensers are used by
the Army and Navy and by the
greatest radio engineering and manu-
facturing concerns in America, in ap-
paratus where performance is the
paramount requirement.

By what standard do you judge con-
densers?

There is no need to shop around for
condensers of questionable merit—

CARDWELL
CONDENSERS

are sold in New York City at no
greater cost, by mail or over the
counter, by:—

Gross Radio Co.. ... .. .. ....25 Warren St.
Sun Radio Co.. ... .. ... ... . .. . .. 64 Vesey St.
Leeds Radio Co........ ... ... ... 45 Vesey St.
Try-Mo Radio Co. ... .. .. 177 Greenwich St.
Wholesale Radio Co .. .36-38 Vesey St.

New York, N. Y.

The Allen D. Cardwell Mfg. Corp.

95 Prospect Street Brooklyn, N. Y.

Tubes at
30¢ Each

Four for $1.00
171 245

Sold on basis of remittance with
order. We will pay the postage.

RELIABLE RADIO CO.

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

RADIO WORLD
and “RADIO NEWS”

Canadian
BOTH FOR 7 Wil
ONE YEAR $ .OO A g

You can obtain the two leading radie technical magazines
that cater to experimenters, service men and students,
the first and only national radio weekiy and the leading
monthly for one year ‘each, at a saving of $1.50. The
regular mail subscription rate tor Radio World for one
year, a new and fascinating copy each week for 52 weeks
is $6.00. Send in $1.00 extra, get ‘‘Radio Wews” also
for a year—a new issue each month for twelve months.
Total, 64 issues for $7.00.

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

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD.

please send in renewal so that you will

If nearing expiration date,

not miss any copies. Subscription Dept.,
RADIO WORLD, 145 W. 45th St., New
York City.
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Technical Accuracy Second to None
Latest Circuits and News

: : H 7 _ =
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A Weekly Paper Published by Hennessy
Radio Publications Corporation, from
Publication Office, 145 West 45th Street,
New York, Y.
(Just East of Broadw y)
Telephone, BRyant 9-0558 and 9-0559

RADIO WORLD, owned and published by Hennessy Radio Publxcanom Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennessy,

president and treasurer, 145 West 45th Street, New York
Bernard, secretary, 145 West 45th Street, New York,

N. ennessy, vice-president, 3 0B n
Y Roland ‘Burke Hennessy, editor; Herman Bernard, managing edltor, J. E. Anderson, technical

145 West 45th Street New York, erman

editor.

A Short Wave Midget

15 to 200 Meters Covered by Simple Circuit

By Edward
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Fig. 1.

An extremely simple short wave set, both from the viewpoint of construction and operation.
A condenser from detector plate to ground should be tried.

with large primaries may be used for the immtermediate coils.

Standard broadcast coils

See text.

IX tubes may be used for short wave receptlon in the man-
ner diagrammed in Fig. 1. A switch is used for band
changing. The tuning condenser is a two gang 0.00035
mfd., which will cover from 15 to 200 meters with three coils for
each tuned stage. Separate coils are used: three modulator in-
ductances and three oscillator inductances, total six coils. How-

ever, as the modulator and oscillator coils are coupled induc-
tnvely, they are wound on the same form, for each band, there-
fore three forms are used.
The oscillator coil has two windings, one for grid, the other
for plate, while the modulator coil has only one winding. A suit-
(Continued on next page)

LIST OF PARTS

Coils

Three forms, with three windings on each form, as illustrated.
Two broadcast radio frequency transformers for 0.00035 mfd.
tuning, INT.-1 and INT.-2.
One power transformer.
[Note: Speaker output transformer and B supply choke coil
are specified subsequently, in connection with the speaker.]

Condensers

One 0.00025 mfd. fixed condenser.
One 0.0015 mfd. fixed condenser.
Two shielded cases, each containing three 0.1 mfd. condensers.
Three 0.00035 mfd. fixed condensers.
Two 8 mfd. electrolytic condensers, with insulating washer
and extra lug for one.

One 0.01 mfd. fixed condenser.

Resistors
Three 0.02 meg. (20,000 ochm) pigtail resistors.
One 1,200 ohm resistor. One 10-30 ohm, c. t.

One 0.00035 two gang.

One 0.05 meg. (50,000 ochm) pigtail resistor.

Two 0.25 meg. (250,000 ohm) pigtail resistors.

Three 0.5 meg. (500,000 ohm) pigtail resistors.

Three 20-100 mmfd. equalizing condensers.

One 300 ohm resistor.

One 10,000 ohm rheostat with a-c¢ switch.

Miuscellaneous Parts and Accessories

One chassis, 13 inches wide x 914 inches front to back, x 3
inches high, drilled for seven sockets (seventh is for
speaker plug).

One vernier dial with pilot lamp, bracket, escutcheon and scale.

One dynamic speaker, with pentode output transformer built
in; 1,800 ohm field coil (used also as B supply choke) built
in, tapped at 300 ohms.

One a-c¢ cable and plug.

One five lead cable and plug for speaker.

Six UY (five spring) and one UX (four spring) sockets.

One cabinet.

Tubes used: one 227, three 235; one 247; one 280.
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The coil-switch layout. The switch is at bottom in the

diagram. A U-shaped aluminum bracket, held to the front

panel by the switch, may be used. The coil data are
imprinted.

(Continued from preceding page)

able series condenser in the antenna circuit, which may be up
to 0.00025 mfd., but may be as small as 0.00015 mfd., makes the
single winding system entirely practical for modulator tuning.

On one form, therefore, is the coil system consisting of L1, L4,
L5, to tune in the shortest wave band, on another form the com-
bination L2, L6, L7, to tune in the middle short wave band,
while on the third form are L3, L8, L9.

Plate Coupling is Different

L4, 16 and L8 are the tickler windings, with one terminal of
each to B plus. The switch connected to plate picks up a dif-
ferent plate winding each time. Also it picks up a different grid
winding, one for oscillator, the other for modulator. But the
switch has only a single knob, as all three circuits are changed
by the same rotation. The switch shaft must be of the insulated
type, that is, not connected electrically either to the poles or the
throws (indices or the points).

It is therefore a three circuit switch with three connections
for each circuit, besides the three connections for the indices,
which indices are at an odd distance from the other lugs.

The coils are alike for the two circuits tuned, except that the
modulator coil for the highest waves (200 to 70 meters) has
fewer turns than its modulator companion, and besides has a
fixed trimmer across it. The plate windings for the oscillator
are different, being of smaller numbers of turns as the frequency
range increases, although the plate windings are a larger per-
centage of the grid windings as the frequency increases. This is
necessary to insure oscillation.

Coil Location

A 227 tube is used as oscillator, as it is a good oscillator, and
the plate windings are put on so that despite the reduced ratio
of inductance to capacity for the higher frequencies there will
be oscillation. So long as there is oscillation in the oscillator
that is all one need ask, because this tube is called upon to fur-
nish nothing else, the only condition being (assuming oscillation)
that the amplitude be not too great. Or, to gain the same end,
the coupling should not be too close between oscillator and
modulator. For that reason the distance between the tuned
windings increases as the frequency range of the respective coil
systems increases.

The position of the coils is as follows: three forms are ar-
ranged so that one is at right angles to the two others, and be-
tween each of these two others and the first coil there is an
aluminum or copper shield about 2.5 inches square. The two
forms mounted on a parallel plane may be fastened to the
shields, which are bracketed to the under side of the chassis.
Then the middle coil also is fastened likewise to the chassis,
simply by use of long machine screws and bushings, or may be
adhered in the same manner to the two shields. Or a U-shaped
shield may be used. See Fig. 2.

Position of Plate Winding

The coil windings are put on with the tuned inductances at
extremes and the plate winding between them. The reason is
resultant looser coupling, sinice there is far less power in the
oscillator plate circuit than in the oscillator grid circuit. It is
easy to get too much coupling, which results in the two circuits
tuning to the same effect as if they were one, that is, the benefit
of extra selectivity from modulator tuning becomes lost, since

the circuits interlock. There must be always coupling between

the circuits, but never such intense coupling as effectuates in-
terlocking.

Assuming the modulator range of the coil for highest waves
to be 70 to 200 meters, if the same inductance and capacity were
used in the oscillator there would be no reception, since recep-
tion depends on the maintenance of a difference between the
two frequencies. This difference is equal to the intermediate
frequency. Therefore we must know the intermediate fre-
quency to be used.

If we select broadcast coils intended for 0.00035 mfd. tuning,

~and put a 0.00035 mid. fixed condenser across the secondary,

then we would tune to about 530 kc. If we add an equalizing
condenser, in parallel with the fixed condenser, we may adjust
the capacity so as to take up any discrepancies between the two
fixed condensers, and also lower the frequency, so we will be
well below the broadcast band’s lowest frequency, instead of
just barely below. We may select an intermediate frequency of
450 kc in this manner.

Oscillator Adjustment

Now to tune in the lowest frequency carrier, say, 1,500 kc, the
modulator would be tuned to that. The range would be to a
little below 4,000 kc. Now the oscillator would have to start at
1,5004+-450 ke, or 1,950 kc, and, maintaining the same ratio, the
highest frequency would be about a little below 6,000 ke. So
the oscillator would far outrun the modulator, even though
there is a front panel manual trimmer across the modulator
tuning condenser. Therefore we use fewer turns for the oscilla-
tor and put an equalizer across the oscillator coil for this range.
This equalizer has a capacity of from 20 to 100 mmfd. and is
set at near maximum capacity. Thus the frequency range of the
oscillator is reduced, by a method comparable to that used by
amateurs in band spanning.

For the next two bands the manual trimmer will take up all
differences adequately, even though the coils are equal. The
intermediate frequency remains the same, of course. The orig-
inal carrier frequency becomes higher and higher, also the
oscillator frequency, but the difference between oscillator and
modulator frequencies (the intermediate frequency) becomes z
much smaller percentage of the radio frequency carrier.

We wound up previously at 4,000 kc, and will tune each cir-
cuit, on account of the 0.00035 mfd. capacity, to around 12,000 kc.
At 4,000 ke the difference or intermediate frequency is only a
trifle more than 11 per cent. of the modulator or radio fre-
quency level, while at 12,000 kc the intermediate frequency, or
difference, is only 334 per cent., and the manual trimmer can
take care of the extremes, as well as of the still smaller per-
centage of difference for the smallest coils whereby we tune to
30,000 kc. That explains why the coils are different for tuning
the largest coil, lowest frequency hand, but the same for tuning
the two remaining bands.

Intermediate Coils

The circuit is a superheterodyne, with modulator, oscillator,
one stage of intermediate frequency amplification, detector (so-
called second detector) and one stage of audio, with 280 rec-
tifier. The modulator, or first detector, has a grid leak and con-
denser, while the second detector uses negative bias or power
detection.

Many no doubt will wonder whether much can be obtained
from a single stage of intermediate frequency amplification. If
the intermediate primaries are large the sensitivity will be high

Blueprint No. 628,
Short Wave Midget

1FULL scale blueprint has been prepared,
based on the schematic diagram published
as Fig. 1 of this article, giving the exact layout
of parts and showing all the connections plainly,
for a six tube short wave set, small enough to fit
into a midget cabinet. Readers of Rapio WORLD
may obtain a copy by ordering Blueprint No. 628,
and sending 25 cents in com, stamps, check or
money order.

Blueprint No. 627, Broadcast
Midget

Those desiving to butld a broadcast midget (two 235,
224, 247, 280) may obtain Blueprint No. 627 @ 25¢c. This
set may be built either for exclusive coverage of broad-
cast band, or that plus coverage to 80 meters. The
same blueprint will serve both objects.

RADIO WORLD, 145 West 45th St., New York, N, Y.
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enough, and therefore it is recommended that choke primaries
be used. These consist of 200 to 300 turn honeycomb coils of a
small enough diameter across total completed winding to fit
inside of the form on which the tuned grid winding is put. The
honeycomb coil may be near one end of the grid winding.

The choke primary alone gives a broad resonance around the
low frequency end of the broadcast band, and this.is sufficient
in the case of the primary in the plate circuit of the modulator
to detour the high radio frequencies or short waves without re-
quiring a condenser from plate to ground, although a small one-
may be placed there, if desired, say, 50 mmfd.

Likewise the primary in the plate circuit of the intermediate
frequency tube (second from upper left) should be of the same
choke type, because the frequency handled is the same. Then
there will be plenty of pep in the set, despite the single stage
of audio, for it should be remembered that this audio stage is
regenerated at audio frequencies by the method of dynamic
field connection, to utilize the drop in part of the field coil for
pentode bias.

Intermediate Regeneration

It will occur to many that the intermediate stage may be
regenerated at radio frequencies, and this is wholly practical.
An equalizing condenser may be connected from plate to grid
of the same tube (second from upper left), or a condenser of
0.00035 mfd. may be connected from plate of that tube to a
tap about two-thirds the number of turns down from the grid
end of the secondary, or by having a plate winding in inductive
relationship to the secondarv for feedback, or by using any
other method of regeneration, including a resistor and a con-
denser from second detector grid to intermediate grid, when it
may be necessary to reverse the connections of primary or
secondary of either circuit to insure regeneration, because of
the phase shift in the coupling tube.

Regeneration in the intermediate stage i- recommended for
experimental trial, since there will he some extra volume and
sensitivity, but is not shown in the diagram because it is simpler
to omit it and the circuit works very well without such regenera-
tion.

Looking out of the second detector, the capacity may be large
enough inherently not to require a plate bypass on condenser,
but one should be tried, from plate to ground, using from 0.00025
mid. to 0.0015 mfd., any one of these values sufficing. Detecting
efficiency will be aided if such a condenser is included, provided
the inherent capacity is not itself large enough to serve the
radio frequency bypassing object.

Fits Into Midget Cabinet

The plate load resistor is 0.25 meg. (250,000 ohms), and in
series with it is another resistor, of 0.? meg. (500,000 ohms), by-
passed, however, by an 0.1 mfd. condenser, while a similar re-
sistor-capacity filter is placed in the grid circuit. The object of
both of these filters is to minimize the hum.

The pentode circuit and rectifier are hooked up in a manner
consistent with the midget set models familiar to readers. In

fact, the present set may be housed in a midget cabinet, as the
chassis is only 134 inches wide by 9% inches front to back by
3 inches high. The height specified represents the right angle
bends at front and rear of chassis.

The pentode tube has standard connections for power tube
grid, plate and filament. The screen shown in the filament cir-
cuit is built into the tube and requires no external connection.
The accelerator grid (sometimes called the suppressor grid) is
represented by what would be the cathode connection for heater
type tubes and goes to the maximum B plus lead after filtration.

27 Times as Great as 245's

The word accelerator is used to designate the screen of the
pentode because the intended flow of the electrons is aug-
mented by this element. The word suppressor is sometimes ap-
plied because the acceleration previously referred to is achieved
by suppressing the secondary emission of the tube, representing
the rebound flow of electrons from plate back to filament. The
intended electron path is from filament to plate. When that
path is immunized from rebound electrons the amplification
factor of the tube becomes much greater. So we have a mu
factor of 95 for the 247 pentode, as compared with 3.5 for the
245, and the amplification factor of the 247 is a trifle more than
27 times as great as that of its predecessor.

Instructions on Coil Winding

Here are the directions for winding all coils:

L1, L4, L5—Using 1% inch diameter tubing, about 2.25 inch
long, wind 5 turns at one end, and 5 turns at the other end.
Leave %4 inch space, wind 5 turns. The wire is No. 28 enamel.
About 1.5 inch separation will result. The modulator winding is
placed toward the switch.

1.2, L6, L7—Using 114 inch diameter tubing, about 2.25 inches
long, wind 12 turns of No. 28 enamel wire at one end, 12 turns
at the opposite end, resulting in a little over 1 inch separation,
and put on a 9 turn tickler winding directly adjoining the oscil-
lator secondary, but without allowing the wires to touch, coil
for coil. The plate coil may have any size insulated fine wire.

L3, L8, L9—Using 114 inch diameter tubing, about 2.25 inches
long, wind 35 turns for L3 of wire, No. 31 or thereabouts, at one
end of the tubing, and 27 turns for L9, at the other end of the
tubing, which affords about % inch space between, putting
a 15-turn tickler, any insulated fine wire, directly adjoining
the oscillator secondary.

Oscillation will result if the windings for oscillator grid and
plate coils are put on in the same direction, and the adjoining
terminals of either are connected respectively to plate and grid
or respectively to B plus and ground, but will not result if
these connections are made to grid and B plus or to ground
and plate.

INTERMEDIATE COILS—Using 1% inch diameter, 2.25 long,
put on 127 turns of wire, No. 36 or thereabouts, and place inside,
near one end, a honeycomb coil of 200 to 300 turns.

HE following is a list of some of the new members
of the Short Wave Club. Virtually every week new
names are published. There are no repetitions.

Sanford C. Martin, 1378 Glenn Ave., Columbus, Ohio.
Ernest J. Marshall, 64 Mt. Pleasant Ave., Gloucester, Mass.
James Pope, Badin, N. C.
{?}m Englert, 108 Carter St., Rochester, N. Y.
enry E. Jacob, 1708 Mabert Rd., Portsmouth, Ohio.
Carl E. Schneider, 1255 Shelby St., Indianapolis, Ind.
C. H. Irby, 621 Alarid St., Santa Fe, New Mex.
Harry V. Burch, General Delivery, Los Angeles, Calif.
B. Davidson, 36 Duncan Ave. Jersey City, N. T,
Anthonﬁ' L. Perrella, P. O. Box No 13, Meadville, Pa
il( W. Bishop, 1910 E. Yandell Bivd.,, E! Paso, Texas.
ar]l V. Nilsson, 633 QOak Hill Ave., Jackson, Mich.
B. M. Shelton, 203 Theodore St., fBanning. Calif.
Edward Strong, Box_ 48-835, San Quentin, Calif
F. J. Giuffrida, M. D., 735 Washington St., Atlanta, Ga.
John C. Farquhar, 18) Franklin St, Warren, Pa.
%, S. Meadows, 729B, West Ave., Jenkintown, Pa.
. C. Tollstam, 55306 Warwick Ave., Chicago, TIl
Ferdinand Beyer, School Lane Arms, Drexel Hill, Pa
E. B. Hanby, Coal Valley, Ala.
Charles Dralle, 333 West 107th Pl, Chicago, Il
Walter H. Muse, 38 Cleveland St., Gloucester, Mass.
Owen E. Hutton, 416 Ingraham St., Bay City, Mich.
William Ferguson, W, Lebanon, N. H.
George Klements, 519 Elizabeth Ave., Kansas City, Kans.
Joseph N. Bilodeau, Box 6, Station A, Worcester, Mass.
Clifford van Ciel, Quin%’ Radio & Electric Shop, Quincy, Calif.
oseph J. Schmidt, P. O. Box 19, Allendale, N. J.
orton CSweet, Service Mgr., City Auto Co., Inc., 609 Fairfield Ave. Bridge-
port, Conn,
Frank Ridgway, 508 W. 6th St., Peru, Ind.
K. H. Faidley, 811% - 5th_St.. S$.W., Roanoke, Va.
Arthur C. Andres, 307 Waverly Ave., Newark, N. J.
Carl E, Miller, 334 Meigs Ave., Jeffersonville, Ind.
Louis Arcuri, 1316 Porterfield St.,, N.S., Pittsburgh, Pa.
Louis C. Skipper, Jr.,, W4CW, 671 Loeh St., Memphis, Tenn.
Manuel Botelho, 37 Everett St. Fall River, Mass.
H. J. Schulz, 2044 Peterson Ave., Chicago, Tl
Robert M. Tillman, 300 Center St., Bessemer, Ala.
Raymond L. White, 501 Eve St., S.E., Washington, D, C.
Kenneth M. Rouse, 309 - 2nd St.. N.E., Minneapolis, Minn.
F. W. Renison. 531 Jones Ave., Toronto, Ont., Canada.
Fred E. Wingate, 17 Congress St., Stoneham, Mass.
Allen Longley, 220 Berryman Drive, Snyder, N. Y.
Arthur Beam, 319 E. Livingston St., Celina, Ohio.
Edmund F. Perls. Gettysburg Academy, Gettysburg, Pa.
W. H. Robbins, 731 Sumner St., Sheridan, Wyo.

Robt. J. Beutel, 120 Crystal St.. Brooklyn, N. Y.
Martin Ellis, R. F. D. No. 3, Brunswick, Ohio.
F. H. Twombly, East Main .St.,, Northboro, Mass.

Walter S. Gibson, 24 Pearl St., Passaic, N. J.

Jack O. Brazee, 424 Federal Bldg., Milwaukee, Wis,

Homer K. Howe, 1301 E. Cherry St., Cushing, Okla.

R. Frances Durgin, 131 Vernal St.,, Everett, Mass.

C. Zinnerman, 1457 N. 46th St., East St. Louis. Tll.

Harry John Hambrock, Jr., 130 West 96th St., New York, N. Y.
Geo. C. Rogers, 3647 N. St. Louis Ave.. Chicago, Il

Arthur Kraus, 1000 N. Chicago Str., Joliet, Ill.

Short Wave Club

ﬁ RE you interested in short waves? Receivers, tranamitters,

converters, station lists, trouble shooting, logging, circuits,
calibration, coil winding—what not? If so become a
member of Radio World’s Short Wave Club, which you can do
simply by filling in and mailing attached coupon. Or, if you
prefer,, send in your enrolment on a separate sheet or postal
card. As many names and addresses as practical will be pub-
lished in this department, so that short wave fans can corre-
spond with one another. Also letters of general interest om
short wave work will be published. Besides, manufacturers of
short wave apparatus will let you know the latest commercial
developments. Included under the scope of this department is
television, which fs spurting forward nicely.
Short Wave Editor, Rapio WorLp, 145 West 45th St., New York.
Please enroll me as a member of Radio World’s Short Wave

Clsb. This does not commit me to any obligation whatever.
Name ....... 000000 0000000000RO0600000000 000060000000a0000000000
Address .................. 500000000000a050000600550 cana 6000
Cityr .oty TR B Lt TATL SL 008 05 600 JBBB0 00 00 - 5
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Fig. 1

The circutt diagram of a midget seven tube Superheterodyne

LIST OF PARTS
Coils—
T1, T2—Two shielded radio frequency coils for 350 mmfd.
condensers, as described.
T3—One oscillator coil, as described.
T4, T5—Two 175 ke intermediate frequency, doubly tuned
transformers.
T6—One midget type power supply transformer.
F—Speaker field, 1,800 ohm resistance with tap ot 300 ohms
from ground side. (This is part of the speaker.)
Condensers—

Cl, C2, C3-—One three section, 350 mmfd. tuning condenser.

C4—Cne 750 mmfd. condenser with a 100 mmfd. trimmer
across it.

C5—One 100 mmfd. trimmer condenser.

C6—One 0.001 mfd. condenser, mica dielectric type.

C7, C8, C9, C10, C11—Five 0.1 mfd. condensers.

C12, C13, Cl14—Four 0.1 mfd. larger condensers.

C15—Cne 0.25 mfd. condenser.

C16, C17—Two 8 mfd. electrolytic condensers.

C18—One 0.1 to 0.25 mfd. condenser.

Resistors—

R1, R4—Two 300 ohm resistors.

R2—One 3,000 ohm resistors.

R3—One 2,000 ohm resistor.

R5—One 30,000 ohm resistor.

R6—One 250,000 ohm resistor.

R7, R12—Two 0.5 megohm grid leak.

R8—One 3,500 ochm resistor.

R9—One 5,000 ohm resistor.

R10—One 6,000 ohm resistor.

R11—One 3,000 ohm resistor.

P1—One 30 ohm, center tapped resistor.

P2—One 10,000 ohm potentiometer.
Other Parts—

One vernier, illuminated dial for tuning condensers.

Sw—One line switch, mounted on P2

Six UY type sockets.

One UX type socket.

Four grid clips.

One special midget chassis.

HE midget seven tube superheterodyne is just a step from the
midget five tube radio frequency set. But it is more sensitive
and more selective and it is not subject to many of the diffi-

culties which are encountered in the tuned radio frequency set,
oscillation in particular. Unfortunately, the superheterodyne is
subject to troubles all its own. But they are not serious any more
because radio design has progressed to the point where the cause
of the troubles is well understood, and when any trouble is under-
stood the remedy usually suggests itself.

We show in Fig. 1 the circuit diagram of a seven tube midget
which has been built on the chassis used for a five tube midget
tuned radio frequency set. The two extra tubes are the oscillator
and the intermediate frequency amplifier, a 227 and a 235, respec-
tively. Each type of midget has three tuning condensers but in the
superheterodyne one of them is in the oscillator circuit. Only one
tuned radio frequency stage, and two radio frequency tuners
are used. The two radio frequency tuners are identical and are
closely trimmed. The oscillator has nearly the same inductance,
but the total effective capacity is quite different, as is the rate of
change of capacity as the tuning condenser is turned. The oscilla-
tor must always generate a frequency which is 175 kc higher than
the frequency to which the t-r-f circuits are tuned. In order to
bring about the right change in the oscillator capacity a condenser
C4 is connected in series with the variable condenser C3 and
another, CS5, is connected in parallel. By proper choice of values
of these condensers the oscillator can be made to track well through-
out the tuning range. Thus one of the inconveniences of the super-
heterodyne, two tuning controls, is eliminated.

The treatment of the oscillator condenser in this manner is
usually called padding. ‘The series condenser is of the order of
750 mmifd. and the shunt condenser of the order of a 25 mmfd. While
C4 is shown to be fixed, in practice it is usually necessary to put
a trimmer condenser across it in order to permit closer adjustment
of the capacity. C5 is a trimmer.

In case it is not possible to get close adjustment at 175 kc with
the condensers at hand, it is alsd possible to adjust the intermediate
frequency to a different value by means of the trimmer condensers
built into the transformers. For example, with a given combina-
tion of C3, C4 and C5 it may be that an intermediate frequency of
about 180 kc, or 185 kec, will make the adjustment just right.
Another way of making the adjustment is to make small changes
in the inductance of the oscillator. These adjustments can only be
made experimentally, but they are not especially difficult once
the method is understood.

The two radio frequency transformers T1 and T2 are regular
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- get Superheterodyne

175 kc Intermediate Used
- Williams

midget tuning coils wound for 350 mmfd. condensers encased in
metal shields. T3 is a special coil, not encased with a shield, but
having nearly the same inductance value as the others.

Intermediates

The two intermediate coils T4 and T5 are standard doubly
tuned transformers nominally tuned to 175 kc but adjustable over
a small range both above and below that frequency.

The volume is controlled with a 10,000 ohm potentiometer, P2,
connected between the antenna and the cathode return of the first
tube. Ordinarily when two tubes are controlled in this manmner the
resistance of the potentiometer is made 5,000 ohms but when only
one tube is on the control it is necessary to increase the resistance
to insure a greater range of volume control. This is also necessary
from the fact that the sensitivity of the super is much greater than
that of the five tube midget tuned radio ifrequency receiver. The
bias resistance R1 for this stage is 300 ohns.

The next tube is the modulator, a screen grid tube of the 224
type. Its bias resistance R2 is 3,000 ohms. This gives the best
detection efficiency when the screen voltage is 75 volts and the
plate voltage is 180 volts.

Oscillator

The oscillator, which is the third tube in the circuit, is of the
227 type. Its grid bias resistance R3 is 2,000 ohms. The fourth
tube is the intermediate frequency amplifier and it is of the 235
type. The bias resistance R4 for this tube is 300 ohms.

The detector tube is a 224 with a bias resistance of 30,000 ohms
a screen voltage of 30 volts, and a plate voltage of about 270 volts,
which is applied through a plate resistance R6 of 250,000 ohms.

The stopping condenser C7 has a capacity of 0.01 mfd. and the
grid leak a resistance of 500,000 ohins.

The final tube is a 247 pentode for which the grid bias is ob-
tained from a 300 ohm section of the field coil of the dynamic
speaker, which is also used as the flter choke in the B supply. This
is the same arrangement as is used in most up-to-date midget
receivers.

Voltages

The power transiormer used has an output voltage such that the
net voltage on the plate and screen of the power tube and that on
the plate of the detector about 270 volts and the voltage drop across
the loudspeaker field is nearly 100 volts. The field has a resistance
of 1,800 ohms and therefore the current is 55.5 milliamperes. Of
course this varies somewhat with the bias on the tubes, for the cur-
rent in the speaker field is the total current taken hy all the tubes
and the voltage divider.

‘The voltage applied to the screen of the detector tube is 30 volts,
and this is the drop in R8, which has a value of 3,500 ohms. The
bleeder current is therefore 8.6 milliamperes. The voltage on the
screens of the 235 tubes and on the plate of the oscillator is 75
volts, so that the drop in R9 is 45 volts. Now only a slighly greater
current flows through R9 than through R8. Let us assume it is 9
milliamperes. Therefore R9 should have a value of 5,000 ohms, that
is, 45/.009.

The current flowing mnto the tap between R9 and R10 is about
8 milliamperes. Hence the total current in R10 is 17 milliamperes.
The voltage on the plates of the screen grid tubes is 180 volts and
therefore the drop in R10 is 105 volts. Hence the resistance value
of R10 should be 105/0.017, or about 6,000 ohms. In a midget five
tube receiver this resistance is often 12,000 ohms.

Resistance R11 drops the voltage from 270 to 180 volts, or 90
volts. The current in it is ahout 30 milliamperes. Hence R11 should
have 3,000 ohms.

Averages Given

‘These values are not at all critical and those given are averages.
The voltages may be varied over rather wide ranges, which means
that the resistances in the voltage divider may be varied over wide
wide ranges, too. The only voltage that is at all critical is the
screen voltage on the detector, but even this is not so critical that

commercial resistors cannot be used even if they deviate from nom-
inal values as much as 10 per cent.

Wattages

In the design of commercial sets it is necessary for economical
reasons to use the lowest wattage rating for resistors that will
serve, because doubling the wattage rating nearly doubles the cost.
For this reason we shall compute the wattage dissipations in all
the resistances occurring in this circuit. In each case the wattage
is the resistance multiplied by the square of the current, expressed
in amperes, flowing through that resistance.

R1 has a value of 300 ohms and the current through it is about 8
milliamperes. Hence the wattage is nearly 20 milliwatts. Any
resistor designed for grid bias use will do, as all have much higher
rating. R2 has a resistance of 3,000 ohms and the current through
it is less than one milliampere. Hence the wattage dissipation is
less than 3 milliwatts. Again any resistor designed for grid bias use
will do.

R3 carries a current of about 4 milliamperes and the resistance
is 2.000 ohms. Hence the wattage is 32 milliwatts. There is no
question about the adequacy of a grid bias resistor that is wire
wound. R3 carries a current of only 0.1 milliampere and it has a
resistance value of 30,000 ohms. Hence the wattage dissipation is
0.3 milliwatt. Resistances of the type suitable for this purpose
comes in 0.5, 1.0, and higher wattage ratings. There is no need
for using one of higher rating than 0.5 watt.

R6 has a value of 250,000 ohms and it carries a current of 0.1
milliampere. Therefore the dissipation is 2.5 milliwatt. This, also,
may therefore be a half watt resistor.

Alternating Current Only

R7 carries alternating current only and the peak voltage across
it never exceeds 16.5 volts, or the effective value does not exceed
12 volts. Since the resistance is half a megohm, the effective value
of the current does not exceed 24 microamperes. This makes the
wattage dissipation under the worst conditions less than 288 micro-
watts. Certainly it is not necessary to use a resistance of higher
rating than one-half watt. The same applies to R12, which carries
less current and has the same resistance value. This resistance,
incidentally, is used, in conjunction with C18, a 0.1 mfd. condenser,
to eliminate hum.

Voltage Divider Ratings

The voltage divider resistors require higher ratings. We found
that the current in R8, a 3,500 ohm resistor, was 8.6 milliamperes.
Therefore the dissipation is 0.26 watt. It is well to use a one watt
resistor so that it will not heat up excessively.

R9 was 5,000 ohms and the current through it 9 milliamperes.
Hence the wattage is 0.405 watt. We can get along with a one
watt resistor of 5,000 ohms. RI10 was 6,000 ohms and the current
through it 17 milliamperes. Hence the wattage dissipation is 1.734
watts. A one watt resistor is often used at this point, but it is
evident that it is overworked. A two watt resistor should be used.

R11 was 3,000 ohms and the current through it 30 milliamperes.
Flence the dissipation is 2.7 watts. In many midget receivers this
resistance is of one watt rating, and it is obvious why it heats up
and burns out. Of course in a five tube midget the current is not
nearly as great as that in this super and therefore the wattage
dissipation is not so great. By proper choice of resistance values
in the voltage divider it is usually possible to use a one watt
resistor, but in this circuit it would seem that the lowest possible
rating is 3 watts. Such a resistance may be obtained by putting
three 1,000 ohm, one watt resistors in series. But it may be cheaper,
and certainly better, to use a single resistor adequate rating.

No difficulty will be experienced with the 30 ohm center tapped
resistor P1 and the 10,000 ohm potentiometer P2, for both are wire
wound and the dissipation in each is negligible.

By-pass condensers are used mainly to provide short cuts for
radio frequency currents, except those in the B supply, which are
used to take out the ripple. C8, C9, CI0 and Cll work at radio

(Continued on next page)
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- P ' ' ceiver tn which grid bias is obtained from the storage battery.
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[This is a continuation of auto receiver construction from last
week’s issue—EDITOR.]

UCH improvement can be effected in the automobile
M receiver described last week by making use of the voltage
in the storage battery for the bias on some of the tubes,
and by making a few other appropriate changes. In Fig. 1 is
the circuit diagram of the receiver after the changes were made.
The main changes were introduced in the audio frequency
amplifier and the detector. It will be noted that the screen
of the detector tube is connected to the positive end of the
filament battery. Therefore the screen voltage is equal to the
voltage of the storage battery, less the bias on the grid. Since
this voltage is approximately one volt, the screen voltage is
about 5.3 volts when the storage battery is fully charged. It
would seem that such a low screen voltage would be entirely
too low for efficient detection, but this is not the case. The
detecting efficiency is greater with this screen vo_]tage. than
with a higher voltage, provided that the grid bias is adjusted
to the correct value.

LIST OF PARTS
Coils—
T1, T2, T3—One set of three shielded radio frequency trans-
formers for 0.00035 mfd. tuning condensers.
T4—One push pull input transformer.

Condensers—
Cl, C2, C3—Three 0.00035 mfd. tuning condensers in one
ang.
C4—g0n§ 0.00025 mfd. fixed condenser.
C5—One 0.01 mfd. fixed condenser.
C6, C7, C8—Three 0.1 mfd. fixed condensers in one case.
C9—One 0.25 mfd. condenser.

Resistors—
R1—One 150 ohm resistor.
R2—One 50,000 ohm resistor.
R3-—One 250,000 ohm resistor.
R4—One 500,000 ohm grid leak.
R5—One 300 ohm grid bias resistor.
P—One 5,000 ohm potentiometer.

Other Parts—
Eight UY type sockets.
Five grid clips. - . i
Special remote control containing tuning dial and the poten-
tiometer P.
Special loudspeaker with six volt field.
A special chassis.

It would be desirable to obtain the grid bias on this tube
in such a manner that there is no high resistance in the cathoede
leqd, but to effect this it would be necessary either to use a
grid battery or else to use a potentiometer of low resistance
across the heater circuit. Neither is as desirable as the use
of a bias resistance with a condenser across it.

The grid bias is somewhat critical, but the value of the grid
bias resistance is not. For example, a variable resistance of
100,000 ohms maximum value was used for R2 and the resistance
was changed from maximum to minimum. It was found that
50,000 ohms was approximately the optimum value. But there
was good detection efficiency all the way from 40,000 to 100,000
ohms. Below 40,000 ohms the decrease in the detection efficiency
was rapid. A value of the bias resistance computed from the
§.3-volt curve in Fig. 1, pages 12 and 13, in the October 3lst
1ssue was 64,000 ohms. Of course, this depends on the assumed
operating point judged to be the best for detection. Moreover,
the curve was taken with 6.3 volts on the screen and not
with 5.3 volts. Hence the agreement between the computed and
the experimental values is very good. Condenser C7 across R2
with only 0.1 mfd. A value as high as 8 mfd. was put across
it but there was no appreciable change in the output of the

Windings for Sev

] ] (Continued from preceding page)

or intermediate frequency and each need not be larger than 0.1 mfd.
Cl12 also works primarily at radio frequency and it was found that
0.1 mfd. was large enough. C13 and Cl4 may also be of this capac-
ity, but 0.25 would be better. C15 should be a 025 and this must
have a voltage rating higher than 200 volts. The others so far
mentioned need not have a high voltage rating. C6 by-passes the
intermediate frequency had a value of 0.001 mfd. is recommended.
This must stand a high voltage and therefore it is best to use a
condenser with mica dielectric.

Windings

C7 should either be a 0.01 or a 0.1 mfd. condenser. The larger
value gives somewhat better reproduction on the low notes. Cl6
and Cl7 are eight microfarad electrolytics, and one of them, Cl6,
it will be noted, must be insulated from the chassis. That is, the
case lof the condenser must be insulated as well as the center ter-
minal.

Each of the intermediate frequency transformers is made of two
800 turn duolateral coils mounted at a distance of 1.125 inches
between their centers. Across each winding is a 100 mmfd. trimmer
condenser and each winding is tuned to 175 ke. Parts as well as the
completed transformer are available.

T1 and T2 are equal coils. The secondary of each is wound on
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tector Increases Sensitivity

Anderson

The first audio frequency amplifier is given a grid bias equal
to the voltage of the storage battery. This is simply provided
by connecting the grid return, that is, the low end of the grid
leak R4, to the negative side of the filament circuit and the cathode
of the tube to the positive side. It is obvious that this is a
very simple way of getting bias for the tube which makes
for very simple connections. A bias of 6.3 volts on this tube,
with an applied plate voltage of 135 volts is approximately
correct and it is adequate when the tube is followed by a stage
of pentode audio.

In the output stage, which contains two 238 pentodes in
push-pull, the storage battery voltage is also used in part
for the grid bias. However, this is not enough, and it is
necessary to boost it by means of a bias resistance R5. It
will be noted that the grid return is made to the negative side
of the heater circuit just as in the preceding stage. The bias
resistance is connected between the joined cathodes and the
positive side of the heater circuit. R5 has a value of 300 ohms.
The drop in this resistance is about 6.3 volts, which happens
to be the same as the voltage of the storage battery. Hence
the total bias on the power tube is 12.6 volts. On this voltage
the output is satisfactory both as to intensity and quality.

Motorboating

This receiver was first operated with a B battery eliminator.
When the power was first turned on there was motorboating,
which lasted a few minutes until the circuit had attained its
steady condition. The quality was very poor. Both these
facts, that is, initial motorboating and poor quality, indicated
lack of by-passing in the B supply. When an 8 mfd. condenser
was connected across the high voltage line and ground the
volume stepped up and the distortion disappeared. Also, when
this condenser was connected across the output of the B supply
there was no initial motorboating. Hence if this circuit is
to be operated with a B battery eliminator, in the home, for
example, condenser C9 should be an 8 mfd. electrolytic or
other condenser of equal capacity. When the receiver is oper-
ated on a 135 volt B battery there is no need of using this
large capacity. In the car, of course, a battery will always
be used. In this case C9 need not be larger than 025 mifd.
That was the value put in, and it was used only to by-pass
radio frequency currents.

The receiver shown in Fig. 1 will work only when the heater
current is taken from a battery. The circuit published last
week, on pages 6 and 7, will work on either alternating or
direct current on the filaments. But the present set is much
superior for automobile use.

Control of Volume
The volume control used in the present circuit is exactly
the same as that used in the set described last week, except

that the fixed resistance R1 was reduced to 150 ohms. The
maximum sensitivity was greater with this value, yet there

en

Tube Midget

a one-inch diameter with 127 turns of No. 36 enameled wire. Each
primary contains 50 turns of No. 40 silk enameled wire. The pri-
mary is wound over the ground end of the secondary and is sepa-
rated from it by several layer of thin empire paper.

Oscillator Coil

The oscillator swinding may Dbe put on a form of the same
diameter as the forms of the r-f coils, and the same size wore may
be used. The tuned winding should also have the same number of
turns as the tuned windings of the other coils, namely, 127. The
primary or tickler winding should have at least 50 turns but not
more than 85 turns. The number of turns on this winding is not
important. They may be wound in the same manner as the pri-
maries of the t-r-f coils. The pick-up winding should have 15
turns of the same wire as is used for the tickler, and it may be an
extension of the winding. That is, the tickler may contain enough
turns for both the regeneration and the pick-up. One end of this
winding then should be connected to the plate of the oscillator and
the other to the screen of the modulator, the tap going to the posi-
tive voltage.

The oscillator coil is mounted under the subpanel and it is not
shielded like the radio frequency coils.

was no oscillation at any setting of the control or of the tuner.

There is also a difference in the connection of B minus.
In the present set it is connected to the positive side of the
heater battery, whereas in the circuit last week it was con-
nected to the negative side. There is not much ditference
between the two connections and they may be used inter-
changeably. The connection in the present set has the advan-
tage that the storage battery voltage is added to the plate
voltage and thus the drop in R5 is compensated for. That is,
the voltage on the plates and screens of the power tubes is
actually 135 volts. In the circuit last week the net voltage
was about 10 per cent less than 135 volts because of the drop
in the bias resistance. The voltage on the plate of the first
audio amplifier is also 135 volts when this connection is made,
since the cathode of the tube is connected to B minus. On
the other tubes the voltage in the plate circuits is slightly
higher than 135 volts.

Terminal Connections

At the lower left of the circuit diagram is an inverted socket
containing the filament and remote volume control terminals.
G and Hk are connected to ground. P picks up the antenna
and one end of the volume control, and K picks up the lead
to the cathodes of the radio frequency amplifiers and the slider
on the volume control. Hp is reserved for the positive side
of the heater circuit.

At the right are five terminals marked to correspond with
the terminals of another socket. This socket is mounted at
the rear of the set and is for speaker connections. The plates
of the two tubes are connected to P and K on this socket,
the G lug to the screens and to the high voltage bus. G, of
course, goes to the center point on the output transformer
in the speaker. Hp and 1k pick up the field coil of the
speaker. It is not necessary to observe any polarity in respect
to these terminals, but throughout the set, that is, all the
eight sockets are wired the same way. Hk is negative and
Hp positive. If this convention is observed connections are
simplified and chances for error in connecting the grid returns
and screens are lessened.

Results

The receiver was tried out under conditions simulating those
met with in the average closed car and it gave excellent results.
It was found that all local stations could be received with loud-
speaker volume, in the middle of the day, without a ground and
with an antenna only two feet long. With a ground the results
were somewhat better and with an indoor antenna there was
nothing to be desired.

The power tubes could be overloaded on all local stations, even
without ground or antenna, other than the two foot wire, and it
was always necessary to work the set considerably below the
maximum sensitivity in order to clear up the signals. This augurs
well for reception in a car in the day time as well as at night.

While the power tubes could easily be loaded up to the limit, as
much volume could not be obtained with these two tubes in push-
pull as with a single 247 tube. But there is more than enough
volume for a car, or even for a home, even when the tubes are
worked well below the overloading point.

Dimensions of Set

The chassis is almost the ultimate of compactness. It is only 8
inches long, 6 inches wide, and 7.5 inches high at the highest point.
These diminutive dimensions are made possible by the use of the
small automotive tubes, small coils and a compact tuner con-
denser unit.

Of course, the chassis is not the complete set. There is the
remote control device mounted on the steering gear of the car,
and there is the loudspeaker, and again the batteries. The remote
control device occupies very little room and is entirely out of the
way. The car battery is used so no extra room is needed for the
filament supply. Only the leads need be provided.

The loudspeaker may be placed on the dash board behind the
instrument panel where it also is out of the way. Only the plate
batteries require considerable extra room, and they, by the way,
are considerably larger than the chassis, even if medium size bat-
teries are used. There are many places where the batteries can be
tucked away and one of them is under the rear seat. Room may
even be found under the front seat if the tools are packed care-
fully. Room could possibly be found in the engine compartment
but this is not a desirable place for batteries because of the heat.
Dry cell batteries should be kept in a cool place.

A good place for the chassis is on the dash board beside the
loudspeaker. A special steel box fitting the chassis is used for

housing the set. This box is arranged to mount on the dash board.
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Fig. 1.
Excellent results were obtained from this circuit. The diode permitted true linear detection, in line with the 100 per cent
modulation of the principal broadcasting stations.

BOUT a quarter of a century ago John A. Fleming, an

English scientist, gave the world the two element tube.

Sometime thereafter he was knighted, and now he is
known as Sir Ambrose, for the middle initial stood for Ambrose,
and probably he believed that Ambrose, rather than John, was
in keeping with the dignity of knighthood.

Anyway, John A. Fleming gave to the world something of
extreme importance. Attempts to make progress with radio
were retarded by many things, and one of them was detection.
There had been the crystal, electrolytic and coherer detectors.
The crystal was a mineral, critical of adjustment and of uncer-
tain sensitivity. The electrolytic detector was messy and
unstable. The coherer lacked sensitivity and the filings would
stick together. Then came the detector tube and Fleming’s
worldwide fame. It was a detector only. It was left to
Lee De Forest, of the United States, to give the world the
three element tube, which amplified and oscillated and made
present “broadcasting possibie.

A Kind Word for the Past

However, in all the furor of present developments in radio
perhaps something is lost by failure to respect the works of
the past. Our present detection is virtually exclusively of the
leak-condenser or negative bias type, using amplifying tubes
as detectors, and with the tide running strongly toward the
bias variety. Yet either of these types will overload, one
more quickly than the other, while the amplifying property
leads to some feedback troubles, on occasion, and the situation
gives us good ground to look into the workings of the two
element tube, once again, as detector.

It may seem a strange combination to unite a sensitive and
selective tuned radio frequency channel with a two element
detector, and then use resistance coupled audio, for it would
appear that the detector will not be so very sensitive, and that
we will lose a great deal, compared to other methods.

However, let us give the earliest detector tube a trial. To
do this we must use a three element tube with grid and plate
tied togther, bcause diodes (two element tubes) are not gener-
ally available. So for an alternating current model set we
select a 227 tube. The result is an actual diode.

Why Rectification Results

Another requirement is that the input be radio frequency
and the output audio frequency, which is true of all types
of detectors used in this position, but which requires special
precautions in the case of the diode because the input is from

anode to ground and the output is from cathode to ground.
So we put a third winding on a radio frequency transformer,
using this extra inductance as pickup coil, and connecting it
with one side to the anode (grid-plate) and the other to ground.
Since the tube will pass current in only one direction, the
output, from cathode to ground, will be rectified.

The method used in building the circuit, Fig. 1, was to take
a standard radio frequency transformer and mount inside its
secondary a honeycomb coil of 300 turns, although almost
any of the small honeycomb coils will do, or an extra winding
can be put over the secondary, say, 20 turns.

The output from this receiver was measured. and then the
detector was replaced with a power detector, by inserting a
grid biasing resistor, using plate voltage, and resorting to
the rest of the requirements. Now, the measured output of
the system using the diode was 10 per cent. greater than
when power detection was used, at the same selectivity level.
Surely this was a surprise,

A Truly Linear Detector

The quality of the receiver was much better when the diode
was used.

Can this be treason?

The diode was a truly linear detector. The output charac-
teristic curve was practically a straight line.

Both the radio frequency and the audio frequency channels
were more stable. This may be ascribed to the non-amplifying
properties that, for radio frequencies, reduced feedback to
below the oscillation point, and for audio frequencies did like-
;viise.dThe full grounding of the detector circuit no doubt

elped.

If the tube does not amplify, how can the output of the
system be greater?

The answer must lie in the fact that the instability was
removed, permitting greater gain, and also to the accompanying
fact that the sensitivity of the system depends to some degree
on the coupling from the radio frequency amplifier to the
detector, and the diode supports the stronger coupling. The
standard method of strengthening the coupling would be to
increase the impedance of the plate winding of the previous
radio frequency tube or tubes, hence the set is then brought
nearer to actual squealing.

Diode's Virtues

_The object is to present a report on the diode. A complete
circuit is shown simply because many of the connections would

P
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or in a Modern Set

o-Stage Regenerated Audio

Bernard

be required anyway, and the few extra ones are justifiable,
since many may desire to build such a receiver. This is a worth
while undertaking. Or, if one desires to change over an
existing set, with the first purpose of improving the quality,
then the detector circuit may be rearranged as shown, and
it is advisable to use the audio channel exactly as presented.

While we are going back a quarter of a century in time,
we are not sacrificing progress, for it has been shown that
the diode has its virtues, particularly when hooked up to a
sensitive radio frequency channel.

As to the audio channel after the detector, we have included
improvements that have come to light only in the past few
weeks. Readers have noted the articles in these columns about
regenerated audio frequency amplification, using resistance
coupling. Here is a two stage resistance coupled audio ampli-
fier that is absolutely stable, and one that offers tonal attrac-
tions never exceeded.

The pickup coil feeds the radio frequency to the anode of
the diode, the audio frequency is taken out through a resistor,
marked 0.5 meg., but which may be of higher value without
introducing trouble, as values up to 2 meg. were tried suc-
cessfully.

Cathode Bypass Condenser

Across this resistor should be connected a radio frequency
bypass condenser, marked 0.00035 mifd., but which may be
anything from 0.00025 mfd. to 0.0015 mfd. Notice that the
resistor goes to ground, the bypass condenser goes to ground,
the tuned circuit is grounded, both as to coil and condenser,
and the leak in the first audio stage is grounded at one end.
This is a highly desirable condition for working any tube,
but unfortunately can not be accomplished for most tubes. At
least in the present instance the possibility of feedback trouble
arising from the detector tube in conjunction with any other
impedance is removed.

The first audio tube, shown as a 235, may be a 224 without
any circuit change, and without any applicable difference in
results. The biasing resistor is designated as 5,000 ohms, which
would give a bias of about 3 volts negative, but this would
be too small, because the applied plate voltage is the full B
voltage, around 270 volts, less the bias, or 267 volts. A bias
of around 6 volts produces more volume and better quality.

The current in the first audio tube is 0.6 milliampere. From
the tap on the dynamic speaker field coil to ground the voltage
difference is 18 volts. Therefore the voltage between the
cathode of the first audio tube and the tap on the field coil,
measured across any relatively high resistor, would be about
15 volts. So the current through 0.02 meg. (20,000 ohms)
would be 0.75 milliamperes, so the current through the
5000 ohm biasing resistor is approximately doubled, hence
the voltage is approximately doubled, or is 6.75 volts.

This voltage is not measurable with ordinary meters, because
such meters draw too much' current relative to the current in
the measured circuit.

How Audio Is Regenerated

But the object of the uniting resistor from tap to the first
audio cathode is not to provide the correct bias, as that might
be done by increasing the 5,000 ohm resistor to 10,000 ohms.
The object is to provide audio frequency feedback. In this
way the negative feedback through the 5,000 ohm biasing
resistor is cancelled, and the effect is that of removing the
signal from the biasing resistor, which is the only object in
other circuits of using large condensers for bypassing. How-
ever, the condensers never can be practically large enough,
therefore the regenerated audio system, while much more
economical, is much more effective. It will be seen, of course,
that there are no bypass condensers across the biasing adjuncts
of the audio channel, for there are two bias providers: first,
the 5000 ohm resistor, with its augmented current, and,
second, the drop in part of the dynamic field coil. This coil
in its entirety is used as the B choke coil also, and regeneration
takes place in the 300 ohm section also. Both Rola and
Magnavox make speakers of the 1932 type that satisfy the
requirements of this circuit.

From B plus to ground (at one end of the field coil) the
filter capacity may consist of two 8 mfd. condensers in parallel,
because the hum reduction is. much more effective that way
in a two stage audio amplifier. In single stage resistance
audio 8 mfd. are sufficient in this position.

A point that many will notice is that the grid leak in the
pentode circuit is 5 meg. This is not a misprint for 0.5 meg.,

LIST OF PARTS
Coils

One shielded antenna coupler and three shielded couplers.
One power transformer, filament rating 12 amperes; to afford
270 volts after reduction through 1,800 ohm field coil;
5 volt rectifier winding.
[Note: Pentode output transformer is built into speaker
specified later.]

Condensers

One four gang condenser, 0.00035 mfd., 0.00046 mfd., or

0.0005 mfd.
« One shielded block of three 0.1 mfd. (black to ground, reds

interchangeable.)

Four equalizing condensers (E), but may be built into the
four gang.

One 0.0015 mfd. fixed condenser.

One 0.00035 mfd. fixed condenser.

Two 0.01 mfd. mica fixed condensers.

Three 8 mfd. electrolytic condensers with brackets. Insulat-
ing washers for one of the 8 mfd.

Resistors

One center tapped resistor, 10 to 30 ohms.

Two 300 ohm electrad flexible biasing resistors.

One 2,250 ohm 5 watt resistor.

One 5,000 ohm Lynch pigtail resistor.

One 10,000 ohm rheostat with a-c switch attached.
Two 0.02 meg. Lynch pigtail resistors (20,000 ohms).
One 0.05 meg. Lynch pigtail resistor (50,000 ohms).
One 0.25 meg. Lynch pigtail resistor (250,000) ohms.
One 0.5 meg Lynch pigtail resistor (500,000 ochms).
Two 5 meg. Lynch pigtail resistors (5,000,000 ohms).

Miscellaneous Parts and Accessories

One chassis, 13.5 inches wide, 9.5 inches front to back, elevated
by a flap 3 inches high at front and back; drilled for
socket holes.

Seven five spring (UY) sockets and one four spring (UX)
socket. The seventh UY socket is for speaker plug.

One vernier dial with pilot lamp bracket.

One dynamic speaker, with 1,800 ohm field coil, tapped at
300 ohms; pentode output transformer built in.

Antenna-ground, and phonograph twin jack assemblies.

One speaker plug (UY) with five lead connector cable.

One a-c- male plug and one a-c cable.

either. The circuit fully supports the inclusion of the high
value of resistance.

It has been said that 0.5 meg. is as high a resistance value
as may be used with the pentode, and this is relatively true,
although it is not so as a broad, general statement. When
s‘tandard types of detectors are used there is a feedback condi-
tion that limits the value of the leak. as higher values bring
apout motorboating. But here we have a type of detector that
rids us once and for all of feedback trouble in the detector,
even with the high resistor load values recommended, and
therefore it is better to say that 0.5 meg. is as high a resistance
as one should use for the grid circuit of the pentode with
standard detectors.

However, classification of the pentode grid leak value is not
comprehensive either, since the audio channel must be rightly
considered as a unit, represented by the single impedance Z, so
if there are more than one stage of audio the leak value
may be reduced in either a-f stage to effectuate the remedy where
standard detectors are used. The discussion so largely sur-
rounds the leak in the pentode stage because many circuits
have only one stage of audio, or because (as an additional
reason) full recognition of the singleness of audio channel
impedance has not gained the widespread respect it deserves.

The tuner requires a four gang condenser, to follow the
spggested layout, although for two dial operation either a
single and a three gang or two doubles may be used. The
pmparies of the interstage couplers have fewer turns than
ordinarily, because of the extra stage of r-f. Around 15 turns
for any of the popular diameters (1 to 1.5 inches) will be
sufficient. The primary of the antenna coupler may be an r-f
choke coil that fits inside the secondary form.
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A Laboratory Type S

Dimensions Civen for Receiver Inspired
By Rola

[In last week’s issue, dated October 3lst, a new departure was
instituted when_a circuit was proposed for construction, with the
Statement that it had not been built, that it would be constructed,
and a report rendered on the results. More than that, data will be
giwen on the wvarious troubles encountered, their solution, and on
the necessity and ¢ffect of filtration at radio frequencies. A sug-
gested diagram, wilh full filtration, published last week. It is
expected that next week’s issue will contain a report on results
on the broadcast band.—~EDITOR.]

ORK has been done on the seven tube tuned radio frequency

set, 10 to 2,000 meters, since the promise was made in last

week’s issue that the suggested circuit would be built.
However, as a test of radio frequency filters, these will be omitted
in the preliminary construction, and added as needed. The object
is to determine at about what frequencies the filters become im-
perative. Also, the resistor-capacity filter will be omitted from the
audio circuit, and put in if needed.

The references are to a diagram published last week, showing
the intended final circuit, which of course is subject to alteration
as experiments require. Herewith is a diagram of the circuit as it
is now being built, constituting few changes other than the omis-
sions previously stated.

Inspired by World Range Circuits

Those who read last week's article will recall that the present
circuit was inspired by the two sets used at the central frequency
monitoring station of the Department of Commerce at Grand
Island, Nebr., where three stages of t-r-f and two stages of audio
are used for waves below 200 meters. while another set. four
stages of t-r-f and two stages of audio, are used for waves from
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FIG. 1

Detail of end view. A metal chassis 1Y% inches high is used.

The tuning condenser is mounted on the front of a metal

shelf. The top of this shelf has a socket to receive shielded
plug n coils. At right is the tube shield.

Set Designed for )

The all wave circuit, 10 to 2,000 meters, as it is being builf
temporarily as a test of the freq

200 to 2,000 meters. Qur confinement will be to a single set, of
course, and therefore we select the three stage t-r-f circuit, of our
own design, and a-c operated, whereas the sets at Grand Island are
battery operated, at least as to filament power. Later we hope
to show a battery model, too.

The Grand Island station, due to numerous directive antennas
and to a specially selected location as free as possible from un-
natural static, is able to receive stations, both code and voice,
from every civilized country. This performance we need not
expect to duplicate, but we can do as fuch as possible, lacking
the inclination to locate at Grand Island and to erect numerous
directional multiple doublet antennas.

The T-R-F Is Most Suitable

The main’ point is that a great many builders, experimenters
and students of radio are keenly interested in a set that will give
them the fullest possible results, in distance, tone and volume, with
the least eccentricities in performance, and the widest latitude of
wave coverage. The circuit best suited is tuned radio frequency,
because the superheterodyne is not serviceable for wide wave
range coverage, on account of the limiting nature of the interme-
diate frequency, and image interference and repeat tuning points
Plug in coils will give the best satisfaction in the circuit, and while
there will have to be plenty of them, probably 32, that number is
accoun4ed for, first, by the wide frequency coverage, and second
by the inclusion of a series condenser to reduce the tuning con-
denser capacity to 76.5 mmfd., beginning, say, at the 80 meter band.

If the set is desired for use on the broadcast band only, no plug-in
coils would be necessary, but shielded coils would fit right into
the coil socket holes, with lugs protruding from beneath, for con-
nections to plate, grid, ground and B plus, or plug-in coils may be
used, though not removed, that is, the holes would have sockets
in them and the pronged coil bases would be plugged in.

Side View of Layout

Fig. 1 shows a side view of the construction. The chassis is of
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. experimentally. Radio frequency filters are being omitted
uency that requires their inclusion.

metal and is 1.5 inches high. At front a U-shaped shelf is attached
at its rear to the chassis, while underneath the chassis are drilled
holes for further anchorage, by permitting 6/32 screws to engage
the threaded holes in the tuning condenser frame. The dials may
be simply plain ones without vernier, as the total dial diameter
must not exceed 3 inches, and it was found impractical to obtain
suitable vernier dials encompassed by that space. Also, due to
the separate tuning of each stage with its own dial, and to the
sharp reduction in the tuning capacity below 80 meters, a vernier
should not be absolutely necessary. If it proves otherwise, a
special dial will be made to meet the emergency.

The shelf has no partitions between respective condensers, there-
fore it is assmmed that when the frequencies become high, say,
above 5000 kc, the field between the condensers will be great
enough to cause coupling, hence squealing. If so, the partition
shields, the ultimate necessity of which is not doubted, will be
put in.

Chassis Top Dimensions

Not only is it the object. to build the set, but also in building it
to make tests of various orthodox and unorthodox methods, and
to rely not at all on hearsay, but to work out every problem to
its complete solution. In lin¢ with such open-mindedness of course
will come the inclusion of regenerated audio, as that can be done
in a two stage amplifier. ‘Therefore the circuit must be regarded
as being in a fluid state, but it will be solidified.

The layout of the chassis top, with an indication of the shelf at
front, is shown in Fig. 3. The three electrolytic condensers, one
8 mifd. insulated from chassis, the two other 8 mfd. in paralle!,
would be located underneath. Hence they would have to be dry
electrolytics. There is room, however, for using the wet mverted
type also, but three extra holes on the chassis top would be
necessary.

A single power transformer, if the 2.5 volt secondary will stand
10.25 amperes, may be located at center rear, where the cutout is
shown, or, if you have a transformer that will not stand so much,
you may put the first four tubes on a separate filament trans-

former. The single transformer of high rating makes for a neater
and better layout.

Sensitivity Expected

As for what performance may be expected, experience gained
from sets with two stages of t-r-f shows that the sensitivity can
easilv be made to be better than 12 microvolts per meter in the
broadcast band, although with insufficient selectivity, using a
three gang condenser, so that with three stages of t-r-i, instead of
two, and each one separately tuned, there should be no difficulty
at all in attaining a broadcast sensitivity of better than 1 microvolt
per meter all over the band, with fractional microvolt per meter
at the higher broadcast frequencies.

There will be some levelling of r-f amplification on the broadcast
band if a choke primary is used in the antenna coupler.

The circuit is intended primarily for experimenters and for
laboratory use. It will serve broadcasting stations as well, since
many of them want to tune in other stations, particularly wave
sharers for the cues derived therefrom, and as well as for checking
up on stations operating simultaneously with them on the same
frequency, besides picking up foreign stations for various pur-
poses.

One of the best news gatherers in the world is a short wave set,
for stations the world over tell something of what’s going on in
their countries, and in case of big news, devote appreciable time
to 1t.

The Grand Vizier's Escape

A director would please his station’s audience if able to report
that the short wave station in Xylvanopak had just been tuned
in and it was stated that the earthquake was not as disastrous as
at first reported, and that the Grand Vizier had escaped in an
aeroplane to Frmklopantakuj.

Advertising agencies would find a set useful indeed, as then a
complete checkup could be made on chain broadcasts as well as on
whether those special recordings really are being aired by the
stations that are charging pleasantly for this assistance. Language
students could tune in foreign stations to get their accent right.

These uses, of course, are besides the principal purpose of the
receiver, that of providing for the home experimenter, the radio
enthusiast, student and engineer, a laboratory type receiver of the
highest practical attainment.

[Readers desiring a quick report on first tests of this receiver may
obtain 1t bv addressing Mr. Roland Tookle, c¢/o Rapio WORLD,
145 West 45th Street, New York, N. ¥ —EDbiToRr.]
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Fig. 3
Dimensions of the chassis used in building the 10-2,000
meter receiver. The rear flap has a hole to pass the a-c
cable, while the front flap has two holes for the small rheo-
stat and potentiometer, as well as one for the a-c switch.

www americanradiohistorv com



www.americanradiohistory.com

14 RADIO WORLD November 7, 1931

" Padding the Oscillator

Required change in relative capacities
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Fig. 1.

Curves showing the relative change in the capacity needed
wn the tuned radio frequency stages and in the oscillator
when the intermediate frequency of the superheterodyne is
175 ke. Curve A shows the required ratio, Curve B the
required ratio when the inductances are in the ratio of
11/10, and Curve C are the curve resulting from an attempt

at padding.

HEN the inductances in the oscillator and the radio
frequency tuners are the same the required capacity in

the oscillator is always smaller than that required in

the radio frequency tuners and the ratio between the capacities
depends on the relative values of the intermediate and the
signal frequencies. If C is the capacity required at any fre-
quency F and Cx is the capacity required at some other
frequency F 4 f, f being the intermediate frequency, then
Cx = CF%*(F 4 )% That is, the ratio Cx/C is equal to the
square of the ratio F/(F 4 f). Therefore the capacity ratio can
be determined as soon as the intermediate frequency is given.
The ratio Cx/C for any frequency F, that is, signal frequency,
determines the oscillator capacity in terms of the capacity in
the radio frequency tuner capacity, and hence a curve showing
this ratio against frequency shows the relative change in the
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By Brunsten

two condensers used for tuning. Both capacities decrease, of
course, as the frequency increases.

Curve A in Fig. 1 is such curve computed for the frequency
range 550—1,600 kc and an intermediate frequency of 175 ke.
It will be noted that at 550 kc the oscillator condenser is only
0.575 as great as the radio frequency tuner condenser and that
they are nearly equal at 1,600 kc, the oscillator condenser
capacity being 0.813 as large as the other.

The shape of the curve has nothing to do with absolute values
of capacity or with the shape of the plates of the condenser.

Padding of Circuit

The object of padding the oscillator condenser in a super-
heterodyne is to bring about the ratio shown in A of Fig. 1.
That is to say, the object is to arrange the circuit so that the
capacity in the oscillator circuit is Cx when the capacity in
the other circuits is C. The capacity is changed by changing
the capacity of a condenser which has the value C at all times.
Usually, padding requires a condenser in series with the vari-
able condenser and another in parallel.

Curve C shows the result of an attempt at padding. The
series condenser capacity was 473.5 mmfd. and the shunt capa-
city was zero, which means that the minimum capacity in the
oscillator circuit was the same as the minimum in the radio
frequency circuits. The series capacity was determined so
that there would be exact alignment at 550 kec. It will be
noted that curves A and C deviate considerably, which indi-
cates that the padding was not good. The rapid deviation at
first indicates that the series capacity is too small in comparison
with the variable capacity and that the shunt capacity also is
too small.

Curve B is the result of changing the inductance of the
oscillator so that it is 10 per cent less than the inductance in
the radio frequency tuner. There seems to be no advantage
in making the inductance different for curves A and B are
nearly the same.

Change of Tuning Condenser

It has been supposed that the rates of change of the two
variable condensers is the same in the oscillator and the t-r-f.
This is not necessary, however, for we can connect a midget
condenser across one or the other, or across both and adjust
them differently. By connecting an adjustable midget across
the variable condenser in oscillator, a fixed condenser of cer-
tain capacity in series with thjs combination, and then another
adjustable midget across the entire combination, we have the
means of lining up the oscillator at three different frequencies.
If this is done, the divergence in between any two tie-down
points cannot be very great. Suitable tie-down points would
be 600, 900, and 1,400 kc.

The most satisfactory way of lining up a superheterodyne is
with the aid of an oscillator. First a calibration curve is taken
on the radio frequency tuner so that the frequency to which
it responds is known at every setting of the gang condenser.
Then with a given combination of padding condensers the fre-
quency of the oscillator is measured at various settings. There
will be a difference and the ideal arrangement jis that which
makes the difference 175 kc at all settings. For example, when
the condenser is set so that the t-r-f circuit is tuned to 550 ke,
the oscillator should generate a frequency of 725 kc. When
the condenser is set at 900 kc the oscillator should generate a
frequency of 1,075 ke, and so on for all other settings.

Adjusting the Padding Condensers

If there is considerable deviation frfom the 175 kc difference
it is necessary to change the padding condensers. Make a small
change in the series condenser and measure the frequency of
the oscillator again at various settings of the gang condenser.
Note the amount of the change. Do likewise for the shunt
condenser, leaving the series condenser fixed. It will help a
great deal to plot curves of the frequency against the condenser
setting, labeling each curve according to the value of the series
or shunt condenser used, either in capacity, if this is known, or
in arbitrary units, such as turns of the adjusting screw on the
adjustable condensers. These curves will show the effect of
making certain changes and they will point the way to the final
adjustment.

If any curve shows a constant difference from 175 kc the
simplest way to adjust the circuit is to retune the intermediate
frequency transformers to this constant difference, whatever
it may be, provided that it does not differ so much from 175
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Condenser

and operating
Brunn

kc that the intermediate cannot be tuned
to it.

When the series condenser is reduced
in value the effective capacity of the com-
bination of condensers will be reduced,
but this reduction will be greater at the
maximum setting of the variable con-
denser than at other end. In order to
make up for the reduction it is necessary AR x
to increase the shunt capacity. The .
change in the shunt capacity will effect NW\- L

3
~

F.4
<

R0

the greatest change at the minimum set-
ting of the variable condenser.

The series condenser should therefore E'mw ~
be changed when the wvariable con- o Q?
W)
Pl

£y

denser is set near the maximum, for ex-
ample, at 600 kc, and the shunt should
be changed at a high frequency.

The simplest way of all to line up the
oscillator in a superheterodyne is to put
a variable midget across the circuit, ac-

cessible from the panel. With this it is

\
always possible to tune the circuit ac- AP \G)\
curately. If the padding is approximately ’—II
correct this midget need not be large and

it need not be touched except when maxi-
mum sensitivity and selectivity are de- M Lt
sired. No padding can be as good as a “\

variable trimmer. One objection to the
use of a variable trimmer is that it adds 4 \
another control. But this objection is
only valid in commercial receivers. In
a home built receiver there is really no
strong objection, for the fan who builds / )
his own will willingly add the extra con-
trol for the extra gain. Another objection
is that it is not practical to calibrate the
oscillator circuit. But this, too, is not
serious for the t-r-f condenser or con-
densers can always be calibrated, and
they will not be affected by the trimmer
across the oscillator.

Last week was shown a padded oscilla-
tor different from those ordinarily used.
C1 in the grid circuit of the 227 oscillator
is the series condenser. This should be
shunted with an adjustable condenser, or
it could be a large trimmer type con-
denser having a range from about 200 to
1,000 mmfd. E is the shunt condenser, in
case connected only across the variable
condenser.

In Fig. 2 is the circuit of a typical
superheterodyne in which padding “is .il-
lustrated. Co is the series condenser. As
in the preceding case it should be adjust-
able over a range of 200 to 1,000 mmfd.
C3 is the variable condenser which is
part of the gang. In most circuits the
shunt condenser is connected across this B x
alone, but in the present circuit is con- N

nected across Co and C3. That is, Ct Nt h Q’
is the adjustable trimmer. Ld&w

| o= Fo]
]

Cha

(14 .[Cﬁ

3

A superheterodyne with the oscillator (fourth tube from upper

f%o

o~
RADIO WORLD PR ——t
and "RADIO NEWS" o
BOTH FOR 4
ONE YEAR @ $7o00 ) o P
You can obtain the two leading radio M = o
technical magazines that cater to experi- o ll—1
menters, service men and students, the L
first and only national radio weekly and ——4
the leading mfon;lh?(v), fo’I( one year each, I~ !
at a saving o .50. he regular mail
subscription rate for Radio World for one Bl h T Y
year, a new and fascinating copy each
week for 52 weeks, is $.00. Send in $1.00 , i
extra, get “Radio News” also for a year— v 1 \Q\r
a new issue each month for twelve - x Q¢ {
months. Total, 64 issues for $7.00. = | ' M
< |3
®

O renewing Radio World subscrip-
tion, put cross in square.
RADIO WORLD, (45 West 45th Strest. New York, N. Y.
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Fig. 2 )
left) padded in the manner generally utilized in commercia

Ct the tuner, C3 the tuning capacity.

Co is the series condenser,

| receivers.


www.americanradiohistory.com

16

RADIO WORLD

November 7, 1931

A Question and Answer
Department conducted by
Radio World’'s Technical
Staff. Only Questions sent
in by University Club
Members are answered.
Answers printed herewith
have been mailed to Uni-
versity Members.

Radio University

To obtain a membership in Radio World’s University Club for
one year, send $6 for one year’s subscription (52 issues of Radio
World) and you will get a University number. Put this num-
ber at top of letter (not envelope) containing questions. Ad-
dress, Radio World, 145 West 45th Street, New York, N. Y.

Annual subscriptions are
accepted at $6 for 52
numbers, with the previ-
lege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.

FIG. 964
A resistor capacity
filter, used for hum
reduction and stabil-
ity, consisting of RI0
and C9.

Wants to Improve Meter Sensitivity

OW can I improve the sensitivity of my meters? I have
H current meters, 0-10 milliamperes, 0-100 milliamperes and
0-400 milliamperes, also two voltmeters, 0-6 volts and

0-100 volts. I would like to get higher voltage readings.—T.J. R,
There is nothing you can do to improve the sensitivity of
your meters, as the sensitivity is built into the instruments as
a part of the manufacture, and has to do with the current
drawn at full scale deflection. The less current, the greater
the sensitivity. It is usual to express the sensitivity in terms
of ohms per volt, obtained by dividing the full scale voltage
reading into the total resistance of meter and series resistor.
Another way to express the sensitivity is in terms of
the current at full scale deflection. Thus a 0-1 milliammeter
would have a sensitivity of 1 milliampere. If it were used as
a 0-100 volt voltmeter, there would be a total resistance of
100,000 ohms. Thus the sensitivity is 1,000 per volt, or 1 mil-
liampere. The current value is computable from the ohms-per-
volt value, since the current in amperes equals the volt-
age at full scale deflection divided by the resistance, or
100/100,000=0.001 ampere=1 milliampere. Extending the range
of voltmeters has nothing to do with sensitivity. You
would have to ascertain from the manufacturer or otherwise
the full scale current of the meter and the meter resistance,
and add series resistance, so many ohms for each volt exten.
tion, depending on the full scale current and the meter resistance.

* ok Tk
Receivers, Today and Yesterday

OW does the performance of receivers manufactured
H to-day compare with that of receivers made a few years

ago? Has there been any marked improvement? Is
full wave coverage practical and what is the best means of
achieving it?—P. O. G.

Improvement in tubes, so that not only high amplification
is obtainable from special types, but also troubles are averted
that were present in the early high gain tubes, has made pos-
sible the building of receivers that do as much on few tubes
as previous sets did with several more tubes. In alternating
current sets the variable mu tube has made possible the mini-
mization of crosstalk and crossmodulation despite the high
gain, essentially by reducing the detecting characteristic of a
tube used as a radio frequency amplifier. In battery operated
and direct current line operated sets there has been comparable
improvement, with more economical operation, and also tubes
primarily intended for automotive use are practical in direct
current line sets. Speakers have been improved, so that they
are more sensitive and more faithful reproducers, thereby
adding to economical and tonal achievement. A set made a
few years ago may be as good as a set made to-day, but you
will find that to attain parallel results the old set was larger,
more expensive, had more tubes and used considerably more audio
frequency amplification, which might mean considerably more dis-
tortion was present. Sets today generally favor a stage of resis-
tance coupled audio, and manv of them use regenerated audio,
dispensing with the need for large bypass capacities. The hum
level will be lower, as the radio frequency gain is high, the
audio gain low, and the filtration is far more effective on the
current flowing to the radio frequency tube plates, screens and
cathodes. Coverage of wide wave bands is entirely practical.
The separately tuned stages of radio frequency amplification
with the plug in coils are preferable for best results on wide
coverage, say, 15 to 2,000 meters, because ganging of tuning
condensers reduces the sensitivity and selectivity and renders
thorough shielding difficult. The superheterodyne system is not
suitable for such wide coverage, because one must select a
given intermediate frequency, yet the intermediate frequency
should be high for short waves and low for long waves. A low
intermediate frequency makes the tuning of modulator and
oscillator almost identical for short waves, so it is hard to
prevent interlocking, or separate frequency maintenance in
these two circuits. A high intermediate frequency renders it

awkward to arrange a suitable tuning combination for modu-
lator and oscillator for long waves. Therefore sets of this
type to tune from 200 to 2,000 meters favor frequencies around
90 ke, while sets to tune from 15 to 550 meters favor frequencies
between 175 ke and 450 kc. The results from plug in coils
can not be exceeded by coils using switching systems, although
a few of the latest switching devices come very close to, or
equal, the performance obtainable from plug in coils.

* % %
Layout for Small Set

DESIRE to build two stages of tuned radio frequency am-
plification and one stage of audio in a compact assembly.
Will you please suggest a layout?—G. D.

See Fig. 965. The first radio frequency. tube is at left rear, the
second r-f tube beside it, the detector tube at right front and
the first audio tube behind it. This layout is for battery opera-
tion. If a réctifier is to be included, this tube may be placed
at the rear of the three gang tuning condenser.

Xk %

Lamp Indicator at 5 Meters

N working around 5 meters is it possible to use a lamp as an
indicating device (resonance) or would the lamp draw too
much current?—L. G.
1t is possible to use a lamp. The test is whether the inclusion
of the lamp stops oscillation. If it does not stop oscillation then
the lamp may be included. Many have worked pilot lamps in
this way. At the New York radio show in 1925 William A.
Bruno demonstrated in a booth a 5 meter oscillator with a lamp

as resonance indicator.
* * %

Rectifier Type Detector

AN you tell me whether the rectifier type of detector is

any good? I have seen occasional mention of this type in

your columns, but I did not see any performance charac-
teristic.—J, H.

The rectifier type of detector is a good one, particularly as it
will not be overloaded by radio signal. For instance, a 227 tube
used in that fashion would stand 20 milliamperes quite readily,
yet nothing even faintly approaching that current will flow
through the tube. In a given test, with a 500,000 ohm resistor
from cathode to ground, the voltage drop was 5 volts, measured
with an electrostatic voltmeter. So only 1 microampere was
flowing, and the station tuned in was a local, the receiver
having a sensitivity of 20 microvolts per meter. The hookup
consists of grid and plate tied together, a pickup coil going
from this juncture to ground. The resistor is in _the cathode
to ground circuit with a 0.00035 mfd. to 0.001 mfd. fixed con-
denser across it. The hookup then continues as if the cathode
were the plate, The sensitivity of such a detector is about the
same as that of a negative bias or power detector, using the
same type tube. The interstage coil has three windings, one for
plate circuit of preceding tube, another for the tuned circuit,
with one terminal of this winding grounded as is the condenser,
and with the third or pickup coil grounded on one side and
tied to plate-grid on the other.

* x ¥
Resistor Capacity Filter

REQUENTLY T see diagrams of audio hookups where
F there is a resistor intercepting the grid return, with a by-

pass condenser. Please state the values and explain the
inclusion of these parts.—D, M.

In Fig. 964, R5 is the grid load resistor, while R10 and C9
constitute the resistor capacity filter. The values are 0.5 meg.
for both R5 and RI0, where the output tube is a pentode.
C9 is not critical and may be 0.1 mfd, 025 mfd. or a little
higher. The object of such inclusion is hum reduction, as the
ripple is restrained from backing up into the grid circuit. On
the face of it, the 'filter looks like a low pass filter, as R10
increases the grid load resistance and C9 is ineffective on low
frequencies. However, the height of the signal voltage makes
the condenser more effective and the condenser also introduces

a phase shift.
L

Neon Lamp Indicator

OME sets have an indicating device in the form of a neon
lamp to register resonance. Will you please explain the
operation?—K. G.

The neon lamp is connected across a section of the voltage
divider and more of the gas in the lamp becomes visible in
proportion to the amount of current flowing. The change in
current depends on the signal, since increase in the signal
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decreases the bias on the radio frequency tubes and increases
“the amount of current flowing. This sum current flows through
the voltage divider, across a section of which the lamp is
connected. The more current flowing, the higher the illuminated
column. The highest attainable value of current is registered by
the greatest rise of the column. This is kept within the
working limits of the lamp by automatic volume control of
the radio frequency tubes, which partly steadies the bias despite
the signal voltage fluctuations. To obtain full benefit from
the illuminator it is desirable to connect _a good antenna and
ground to the set, as these are intended to be present to safe-
guard the completely satisfactory working of the system.

*x % %

Hum in Two Stage Audio

IRST I built a small set, five tubes all told, including
F rectifier, and I was surprised at the sensitivity. I followed

a diagram publishéd in your paper, and covered by your
blueprint No. 627. Then I tried adding another stage of audio,
also resistance coupled, using a 227 tube for first audio. The
volume went up, as I expected, but there was some hum, though
not a great deal. Previously there had been no hum. Please
suggest some remedies, as it is my intention to take off primary
turns from interstage couplers, to be able still further to
increase the practical selectivity, relying on the extra audio
stage to retain the volume previously enjoyed. Now the volume
is greater than I need but there is that hum.—J. E.

Where only one stage of resistance coupled audio is used the
filter capacities, with suitable choke, may be 8 mid. across the
beginning and another 8 mid. across the end of the choke, as
in the five tube set you built. But when an extra stage of
resistance coupled audio is added the capacity at the end of the
choke (from B plus maximum connections of set to ground)
should be 16 mid., so put another 8 mfd. in parallel with the
present 8 mfd. you have in this position. Then the hum level
will be sufficiently low.

* % %

Calibration of a Converter
TUNING my short wave converter I have to use different

intermediate frequencies, because my set is most sensitive

in a particular region, from 1,000 to 1,500 kc, approx-
imately, and locals and strong semi-distant stations go on the
air in this region at different intervals, and I must change to
avoid them. How may I calibrate the short wave converter
nevertheless?—J. P. L.

There is no ready way to calibrate the converter for different
intermediate frequencies because, as you know, when you
change the intermediate frequency you must change the oscil-
lator dial setting to bring in the same short wave frequency
previously tuned in. Therefore see if you can confine your
intermediate frequencies to a few, add then record the dial
settings of the oscillator for the various short wave carrier fre-
quericies for each of these few intermediate frequencies. This
can be done on one sheet of plottirig paper.

x % x

Intermittent Glow in Tubes

EATER type tubes that I am using glow and then grow
dull, and I am wondecring if this discloses a defect in the
tubes?—H. D.

No, the intermittent glow is not a defect in the tube. When
in doubt about such a tube you should test it for performance,
by changing the grid bias and noting the change in plate cur-
rent, with the plate voltage held steady, or, if it is more con-
venient, leave the grid bias at its usual negative value, and in-
crease and decrease the plate voltage. The extent of the change
measures the amplifying property of the tube. You may use
standard curves as comparison. Several of these are published
occasionally in Rapro WorLp. For detection a different rule
applies. You may test the tube as an amplifier, see that it checks
all right, and then with 180 volts on the plate, and 22.5 volts nega-
tive bias, note the plate current. The tube with the smallest plate
current will have the greatest detecting efficiency, as a power or
negative bias detector. This applies particularly to 227 tubes.

* * &

New Set Brings in Interference

ECENTLY I have been troubled by interference due to

man-made static. I don’t know the reason, although I

have made a new set, a superheterodyne, and I did not
have any trouble with my old, small tuned radio frequency set.
The interference is evidently .caused by electric light lines,
trolley lines, telephone lines and various electrical contrivances
worked by neighbors. I live in a large city, so these neighborly
troubles are plentiful. But I am perplexed over their sudden
existence and also what to do about it—]. G. B.

The greatly increased sensitivity of your new receiver, com-
pared with the old one, results in the interference being plainly
audible. It was present all the time, of course, only with your
old set there was not enough sensitivity to occasion any trouble.
You may enclose your aerial leadin in a metal sheathing, from
near the aerial juncture to where the lead enters your home.

FIG. 965

Layout for a small set consisting of tuner and one stage
of audio for broadcast coverage.

It is necessary to ground this sheathing, which may be done to
a cold water pipe in your home, or, if this does not prove suf-
ficiently effective, the grounding should be done at each floor
and also at the terminal as previously stated. The pickup will
be reduced a little, because of the negation of the leadin’s aerial
effect, but the reduction in interference will be very considerable,
and, besides, a set as sensitive as yours does not require very

great antenna pickup.
x %

Frequency Limit of Standard Tubes

EING greatly interested in frequencies above 30,000 ke, 1
B ask you please to let me know how high I can expect to
go in frequency, using standard tubes? I find that many
of the scientific experimenters use special tubes for very high
frequencies, including such tubes with positive grid and_nega-
tive plate. But I can use only standard tubes just now.—J. D.
Not only the tube but the entire system of construction of the
receiver, antenna and ground have a bearing on the extremity
of frequency that can be tuned in. These factors will vary so
much with different constructions that no definite limit can be
stated. As a matter of information, however, it may be stated
that home experimenters who have done considerable radio
building have had no trouble in getting up to 60,000 kc (down to
about 5 meters), and that some of the scientists, by special cir-
cuits and precautions, have been able to obtain results on waves
a little above 1 meter with standard tubes. The tuning system
then becomes vastly important, as it is difficult to attain a suf-
ficiently high impedance, or ratio of inductance to capacity.
The circuit too soon becomes nearly all capacity and virtually
no inductance, and the coil works as a condenser rather than as
an inductance. So, at the ultra frequencies, no coils can be used,
but only Lecher wires and the like.

* ok ok

Selectivity Defined

[LL you please give me a definition of selectivity in terms
W of the actual exclusion properties?—V. 3

Selectivity is the relationship of voltage at resonance
compared to the voltages at frequencies off resonance, or the
ratio of the resultant current at resonance compared to the
higher impressed voltages off resonance required to maintain
the same value of current as at resonance. In everyday lan-
guage selectivity is the degree of success with which a set tunes
in one particular radio frequency at a time, to the exclusion of
all other frequencies.

® kX

TRF and Supers

HAT in general is the comparison between tuned radio
frequency and superheterodyne sets?—F. J. McC.

In a t-r-f set the radio frequency is amplified at the
same frequency always, therefore manual operation of all tuned
stages is necessary, and multi-gang condensers are used. In a
superheterodyne the radio frequency is amplified at two levels,
first the t-r-f level as in t-r-f sets, then at a lower frequency.
Hence the lower frequency tuning is fixed, as it must not vary.
The t-r-f set is long on sensitivity, but does not come up to the
superheterodyne in selectivity. It is possible to have a t-r-{ set
with a sensitivity of a fraction of a microvolt per meter. Both
types can easily get down to the noise level. The superhetero-
dyne has tuning pecularities that the other lacks.
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A THOUGHT FOR THE WEEK

THERE’S a new Lillian Russell in the
field.  She is singing over the air for
WNYC. May she prove to be a worthy
successor to Her Majesty, Lillian Russell I,
whose “My Evening Star” was one of the
delights of the days when the blonde singer
lent beauty and charm to the American

stage.
4 o |
The First and Only National Radio Weekly
Tenth Yeear
Owned and published by H Radio Publ

Weet 45th Street, llf:iw tYort. a"N. 1}6
land Burke Hennessy, Dresiden Toagurer,
%c&:'n 45th Btreet, New York, N. Y.; M. B. Hennesay,
vice-president, 145 West 45th Btreet, New York, N. Y.:
Herman Bernard, secretary, 145 West 45th Street., New

York, N. Y.
Roland Burke Hemneasy, editor; Herman Agg-mrd:

managing editor and business manager; J. E.
technical editor.

'i'he New Monitor

NE of the most important advances
O in radio was the one quietly made by

the Department of Commerce in the
construction of the central frequency moni-
toring station at Grand Island, Nebr. This
is the parent station for checking up on
the frequency of all stations licensed by the
Federal Radio Commissioners, as well as
for reception of stations the world over.
The range is from 10 to 2,000 meters, ac-
complished with two receivers, while there
is special provision for higher waves. No
doubt in time there will be a receiver for
lower waves than 10 meters, particularly in
view of licenses being issued by the Com-
mission for point to point and experimental
work on these lower waves. As it is, the
Grand Island monitor is the outstanding
one in the world.

The plant had to be just so. A one-story
building of the small factory type was
erected at this specially chosen location,
and directional antennas were installed to
serve the special receivers. The Government
made a good job of it from start to finish,
as it had the experts who could produce the
necessary apparatus as well as the building
constructional knowledge that permitted
perfection to rule in every nook.

Thus to be able to cover the whole world
dependably, and to institute a frequency
check of an exceedingly high order of ac-
curacy is an important step forward, since
radio will be no better than its regulation.

Now the Department of Commerce,
through its Radio Division, of which Will-
iam D. Terrell is chief, is the radio police
agency. The Commission is the licensing
and administrative agency. The split func-
tions are an inheritance from the time the
department ruled radio entirely, and while
there has been some talk nmow and again of
consolidating the work under the Commis-
sions’s jurisdiction, policing the air has
been carried on so successfully by the De-
partment’s Radio Division that many have
hesitated to molest the present system.

How much is due to the painstaking
vigilance of the Radio Division few listen-
ers realize, But the benefits they now en-
joy of as clear reception as a crowded
ether permits, are due largely to the work of
the Division, since there are enough stat-
tions scientifically wayward, for financial
or purely cussed reasons or for no reason,
to create much disturbance unless they are
kept in check.

Next year when the rule goes into effect
limiting the stations to 50 cvcles this side
or that of their assigned frequency the
measurements of frequency no doubt will
be extended, and the monitoring  sub-

Corporation, 145

stations will have more work on their
hands, as well as will the central station.
The reports show that not all the stations
can be measured each month, but it is hoped
that the checkup will be regularly applied
to all.

Engineers Respected

ACTORIES have come to realize the

importance of the engineering depart-

ment to a greater extent. The decision
to manufacture does not precede the selec-
tion of what to manufacture, but the en-
gineering department turns out a product,
and it is completely tested, whereupon the
factory attempts to duplicate the laboratory
model. The duplication is not always easy,
sometimes changes are made during manu-
facture, and finally a few products are
turned out, and distributed for test. Then,
after kinks are removed, production begins.

Tt is agreed now that the factory is no
better than Sts engineering department.
This is a good thing for all, not only the
manufacturer, but also the consumer and
the selling agencies as well. Radio products
as made today stand up better than any
such products made in previous years, when
one considers products of comparative types.
This is true despite the much lower prices
now prevailing.

There are still some manufacturers, how-
ever, who really do not know the radio
business from any angle, and who have a
guarded contempt for the necessity of large
expenditures for preliminary engineering
and subsequent testing and comparison.
But they do not long remain as manufac-
turers.

One such adventurer went out of business
recently when his sets failed to stand up.
The reason was that a friction contact be-
tween shield and ground would work loose
and the set would start to squeal badly,
Since then it really was not shielded. He
never did find out just why that trouble
arose, although some users did, but mean-
while the manufacturer had folded up his
tent and departed, with a few creditors
anxious about his whereahouts.

Circuit Comparisons

IAGRAMS of circuits popular this

year look quite different, in general,

from those of previous years. One fact
that 1S outstanding is the lesser amount
of audio amplification, or the same amount
vrovided by fewer tubes. Another point is
the absence of large bypass capacities from
the biasing sections of audio channels, since
audio regeneration is ysed instead, and is
fully effective.

On the radio side two stages of t-r-f are
common in midgets, and there is no radio
frequency oscillation, despite primaries that
have as many as 50 turns. where the sec-
ondaries have perhaps twice as many.

Superheterodynes do not show quite so
much change in the radio frequency and
mtermediate levels, byt concentration on 175
ke as the intermediate frequency for broad-
cast receivers continues, and, depending on
the extensiveness of the set, there is more
or less tuning at the radio frequency level.
Padding of oscillators is still used, although
Some set manufacturers have condensers
with a special tracking section for the oscil-
lator, 'thu.s dispensing with padding.

It is Interesting to watch the develop-
ment of circuits and also to notice that a
certain degree of standardization is setting
in. Perfo{n}ance curves, as to sensitivity
and selectivity, are pretty much the same
for the same type of receivers, and the same
nug;lber and type of tubes and tuned cir-
cuits.

All these factors point to the engineering
stabilization of the radio industry, and it is
expected that complete commercial stabili-
zation soon will follow, since it has made g
good start, spurred on by the depression,
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Alice Remsen is Herself
Quite a Personality

Did you know that Alice Remsen who
is one of WOR's outstanding artists, is a
notary public and has been for eight
years? She can swear you to affidavits,
witness signatures and can tell, when you
raise your right hand and say “so help
me,” whether you are just stretching or
telling the truth.

* ok ok

Did you know that Alice Remsen wrote
the opening and closing signature poems
used by Basil Ruysdael on his beautiful
“Weaver of Dreams” program? (WOR).
Besides being a fine singer she is a gifted
poetess.

* Xk X

Did you know that Alice Remsen has
two celebrations in November? On the
4th she will observe her first anniversary
with WOR, and on the 24th is her birth-
day. She says that she doesn’t eat candy
(figure, you know), but is crazy about
flowers, books and engravings.

KALEIDOSCOPE

Radio is inseparable from electrons. They
are tiny inquisitive things. Visible? Oh,
ves. These visitors are uninvited and will
enter free every time the radio is turned
on. Something for nothing.

* k%

When your neighbor proudly tells you
that television has been projected on a
ten foot screen, nonchalantly return the
compliment and say you are waiting for a
television camera, the portable kind.

* ok ok

Mr. Gandhi, India’s philosopher, bene-
fitted by the invention of radio, and made
a trans-atlantic broadcast. Alas for Aris-
totle, Plato and Socrates, who were not al-
lowed to tarry for wireless telephony,

—A. B.

Literature Wanted

Readers desiring  radio literature from
manufacturers and jobbers concerning stand-
ard parts and accessories, new products and
new circuits, should send g request for pub.
lication of their name and address, Send
request to Literatuve Editor, Rapio WoRrLD,
145 West 45th Street, New York, N. V.

L.ML. Lachappell, 41 Ashley St., New Bedford,
ass.
Curtis R. Hammond, 121 West 23rd St.,
boro, Ky.
J. H. Johnston, Jr., R. No. 2, Vaughan, Miss.
Gerald Iserman, Dakota, 111
C. F. Thomas, Forest Radig Rys. Co., 1333 Forest
Ave., Middletown, Ohio.
& Radios), 64

Owens-

Ernest J. Marshall (Service Parts
Mt. Pleasant Ave., Gloucester, Mass
okn Gossland, 82 So. 8th St., Newark, N. J.
arold Wilcox, 229 Jackson St., San Antonio, Tex.
L. Turner, 125 Ashley Ave.. Charleston, S. C.
EWL Ballard, 1568 \W. Becker St., Wilwaukee,
18.
CIRIy‘tgn F. Kitchell, 225 Hubbard St., Allegan,
ich.
A. F. Crosby, 31 Church St., Girard, Pa.
F. B. Spuriock, 4500 E. 60 Terrace, Kansas City,

o.

Herbert F. Lange, R. F. D N
Mercer Co,, Pag. o
F. C. Skovic, 1114 - 2nd Ave., So., Great Falls,

Mont.

Edw. Schultz, 21265 N. Lincoln St.,

1, Fredonia,

Chicago, IiI.

Next Week’s Feature

In next week’s issue, dated November
14th, will be published a preliminary report
on the broadcast range results of a seven
tube 10-2,000 meter receiver. Be sure to
read this article.
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Station
Sparks

By Alice Remsen

Savino’s Tone Pictures are indeed beau-
tiful. Melodic and colorful, they feature
the special arrangements for orchestra
and piano of the conductor, Domenico
Savino, and the glorious contralto voice
of Barbara Maurfl.#

Was delighted to hear the voice of
Tommy Weir last Sunday morning, at
11:30 over Station WAAT, singing class-
ical selections. His rendition of “Sal ve
di Mora” from “Faust” was exceptionally
good. Tommy was accompanied by the
Florentine Trio, a very fine string combi-
nation headed by Ili (;}krange.

&

Richard Gordon, who plays Sherlock
Holmes thrice weekly over NBC net-
work, has his exclusive and unfailing
dramatic critic. He is the postman who
delivers the mail to the actor’s home in
Stamford, Conn. Regularly this mail car-
rier leaves scribbled on the back of a let-
ter his comments on the previous night’s
performance. The severity of his criti-
cism amuses Mr. Gordon very much, par-
ticularly when censure is indicated by an
occasional, “What the deuce was the mat-
ter with you last night?”

* * *

“Jolly Bill” Steinke, the John Bunny of
radio, who spins unbelievable yarns to
Jane and other children over the NBC
networks, has done various things in life.
He was once a butter and egg clerk in
Allentown, Pa. While working there he
developed talent as a cartoonist. His store
was known as the ‘“comic supplement
grocery” because Bill spent most of his
time drawing funny faces and carving
“Please Buy Me” on watermelons and
potatoes. He gravitated naturally to the
newspaper profession, but he hegan life
(no foolin’) as a pretzel bender in a
pretzel factory—and Bill has been laugh-
ing ever since. d

He is fast acquiring a reputation as a
baby expert!! Who is? Why, Peter
Dixon, of course, simply because he
writes and acts in “Raising Junior” and
also has two children of his own. Mothers
write in and ask him all sorts of questions
concerning the care of babies. Peter
answers them, too. He has studied the
subject extensively and knows his onions,
or, I should say )Iklis*milk bottles.

It was with a great deal of pleasure that
I heard to whom the plum of the season
had fallen! Bing Crosby’s commercial,
the Cremo Cigar program, will be con-
ducted by mv old friend, Carl Fenton. He
will have a twenty-five piece orchestra
and T prophesy right here and now that
Car! will not stop there. It's a wonder
to me that radio has not uncovered this
boy a long time ago. He has a very fine
recording reputation and an excellent mu-
sical background. Good luck, Carl! I'm
sure you’ll go far*in radio.

% ok

The regular “Footlight Echoes” program
was augmented on Oct. 25 hv members
of the cast of “The Streets of New York,”
now playing at the 48th St. Theatre in
New York. Lawrence Langner, director
of the New York Repertory Company,
and producer of “The Streets of New
York,” introduced the players. Sam
Wren, the juvenile, who will be remem-
bered for his work in “The Best of Fami-
lies” and “This Is New York,” sang “Cap-

CORAL AND GCRAY

{Tone Pictures, WABC, 10:30 p.m.
Mondays)

Coral and gray, streaking the west,
Fading across the sky.

A lovely day’s last sigh

Ruffles a tall tree’s plumy crest

Into an unknown world; the sun,
Flinging itself to die,

Wrings from my heart a cry—

Would that I too were so soon done!

How gladly would I slip away
Into the storm-blown sea,
Setting my spirit free,

Leaving no trace upon the spray.

Then, in those cool grecen deeps, my clay
Would merge to coral and to gray. A
—A. R.

tain Jinks of the Horse Marines,” and did
a good job. Eleanor Shaler, who does
specialties between the acts, in the old
traditional manner, sang “How Much
Does the Baby Weigh?” and the villain,
Anton Bundsmann, and the villainess,
Fania Marinoff, did a couple of short
scenes from the play. It was a very en-

joyable interlude.
* k%

SIDELIGHTS

LEE MORSE was once a choir singer
in Kooski, Idaho. . . . EDDIE CANTOR
would like to be an advertising man. . . .
ARTHUR TRACEY was born in Phila-
delphia and really was a street singer at
the age of ten. . . . EARLE PALMER
used to be a broker in Wall Street. . . .
FRANK READICK made his stage debut
when he was two years old. . . . TITO
GUIZAR was once a successful civil en-
gineer. . . . ROGER KINNE once rowed
on Cornell's crew. KATHLEEN
STEWART 1is an enthusiastic horseback
rider. . . . MILDRED BAILEY was born
in Spokane, Washington. . . . JACK MIL-
LER originally started out to he an auto-
mobile racer. ... JACK SMITH was once
a photo-engraver. . VIRGINIA and
MARY DRANE are from New Orleans.
.. . GEORGE SHACKLEY has written
more than 3500 voice arrangements for
his “Choir Invisible.” .. . NELSON EDDY
wanted to be a drummer when he was
fourteesi. . . . PHIL THORN has had a
play accepted for production. . . . MOLLY
KLINGER is now working at Con Con-
rad’s. CHARLES PREMAC was
graduated from the School of Music in
historic Fontainebleau. . . FRANK
KNIGHT is a native of St. John’s, New-
foundland.

* * %

Biographical Brevities
About Ann Leaf

Little Ann Leaf was born in Omaha,
Nebraska, where she was known as a
child prodigy. That’s one reason she al-
ways feels so sorry for other child prodi-
gies. When Ann was fifteen she had
ambitions, plenty of them, but first and
foremost she wished to be a composer, so
she wrote a song with another girl. They
each took twenty-five dollars of hard-
saved money and gave it to one of those
shyster concerns, which printed a few
copies of the song and told the girls that
the New York publishers would clamor
for their song. Ann tried three of them
and then gave up in disgust.

Ann’s diminutive size is a source of
worry to her. She would much rather be
tall and striking—but doesn’t want to be-
come fat, so she doesn’t eat much. She
loves almond cookies, but is even afraid
to eat more than three of those at one
sitting. Is fond of dancing but doesn’t
get much opportunity to indulge. Likes
to read; thinks Dostoieffsky’s “Crime and
Punishment” a wonderful lesson for think-
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ing people. Reads a lot of poetry. Is a
fine hostess, very hospitable, gets a great
kick out of entertaining friends in her
own home. Plays bridge—auction, not
contract; afraid of that. Adores Russian
rummy.

Likes bright colors, doesn’t like to take
medicine. Once made a lemon pie. The
family is still talking about that pie. It
was good, and ever since then all lemon
pies are judged by the pie Ann once made.
Has started modeling in clay, but doesn’t
know how long that will last. Inherits
a talent for drawing and modeling, an
uncle being quite a well-known sculptor
and her brother, Maurey Leaf, a very
well-known cartoonist and portrait pamter.
Ann likes to play tennis and golf but ad-
mits that she plays both games badly.

Admires every type of theatrical enter-
tainment, particularly revues. Certain
operas intrigue her, especially the Wag-
nerian Ring, but she thinks there is not
enough stage movement in them. Thinks
the librettos should all be rewritten and
brought up to date. “Carmen” is her
favorite ; thinks it the most colorful opera.

Is crazy about new clothes. Likes to
travel by water and plans a trip around
the world some day. Has never been
abroad but hopes to go next summer.
Then she’ll visit an aunt in England and
will see France, Germany and Italy. Has
a yearning to ride a bicycle through the
Bois and has always longed to visit Ber-
muda so that she might ride a bicycle;
is afraid to do so in New York.

Occupies a darling little apartment in
New York quite close to the Paramount
Theatre, from which theatre she broad-
casts all her programs. Enjoys her work
thoroughly, likes to sing and is planning
both to sing and talk over the air, so Ann
Leaf fans have a pleasant surprise in store
for them.

Ann is a perfect little doll; dark, bobbed
hair, brown eyes, well-marked eyebrows,
periectly arched; tiny hands and f{feet,
weighs 101 Ibs., stands 4 ft. 11 inches, has
a sweet smile which discloses a beautiful
set of teeth. Possesses a fascinating per-
sonality.

Spends as much time as possible at her
Steinway or listening to her Atwater Kent.
[s very proud of her cook, who makes
perfect omelettes. Although she is known
as Ann Leaf, signs her name Anne. Loves
to receive fan mail and endeavors to
answer the majority personally. Is a
dynamic little person and an hour spent
in the company of Ann Leaf is as good
as a touic.

* %k %
SUNDRY SUGGESTIONS FOR WEEK

COMMENCING NOVEMBER 8

Sun., Nov. 8: Melodic Interlude....WJZ—2:00 p. m.

Sun., Nov. 8: Music Along the Wires
WABC—8:15 p. m.
Sun., Nov. 8: Footlight Echoes... WOR—10:30 p. m.
Mon., Nov. 9: Street Singer..... WABC 11:00 p. m.
Tues., Nov. 10: Julia Sanderson &
Frank Crumit ................. WEAF—8:00 p. m.
Tues., Nov. 10: Old Stager...... WIZ—10:00 p. m.
Wed., Nov. 11: Singing Sam.... WABC—8:15 p. m
Wed., Nov. 11: Sherlock Holmes..WJZ--9:00 p. m
Thurs., Nov. 12: Weaver of Dreams

WOR—10:00 p. m.

Fri, Nov. 13: Theatre of the Air

. WEATF—10:30 p. m.
Fri., Nov. 13: Slumber Music....WJZ—11:00 p. m.
Sat., Nov. 14: Allan Broms....... WOR-—9:00 p. m.
Sat., Nov. 14: Lew White........ WJZ—1i:45 p. m.

(If vou awould like to know something of
your favorite radio artists and announcers,
drop a card to the conductor of this page.
Address her, Alice Remsen, care RADIO
Worep, 145 West 45th St., New York, N, Y.)

A NEW RADIO PAPER

“Radio Guide,” a five-cent illus-
trated weekly featuring radio personali-
ties and programs, giving full credit to
commercial sponsors, appeared on New
York newsstands recently. It aims to
give the public the same intimate ac-
quaintance with stars. and artists on the
air that is provided by the movie maga-
zines for motion pictures.

Its publishers are M. L. Annenberg,
Hugh.E. Murray and Joseph D. Bannon.
Associated with them will be George
d’Utassy as president and E. M. Alex-
ander, vice president.
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HOOVER LAUDS
THE AMERICAN
RADID SYSTEM

Washington.

President Hoover addressed the Na-
tional Association of Broadcasters by
teleplione, praising the American system
of radio. The broadcasters were in con-
vention in Detroit. The President spoke
from the Cabinet room of the executive
offices. He said:

“It gives me great pleasure to greet
the ninth annual convention of the Na-
tional Association of Broadcasters meet-
ing this week in Detroit. As Secretary
of Commerce I had the pleasure of wide
acquaintance with the purposes of your
association in the annual national radio
conferences which were called at that
time for the development of the national
policies in relation to radio.

“The decisions reached at that early
date have been of unending importance.

Program Variety Attained

“The determination that radio channels
were public property and should be con-
trolled by the Government; the determi-
nation that we should not have Govern-
mental broadcasting supported by a tax
upon the listener, but that we should give
license to use of these channels under
private enterprise where there would be
no restraint upon programs, has secured
for us far greater variety of programs
and excellence of service without cost to
the listener.” This decision has avoided
the pitfalls of political and social conflicts
in the use of speech over the radio which
would have been involved in Government
broadcasting. It has preserved free speech
to the country.

ese principles are now strongly
imbedded in our law and in our entire
public system. The industry has con-
stantly faced new and complex problems
in developing policies and practices
abreast of development and need. Your
association lhas contributed greatly to
their solution.

Responsibility Recognized

“I am confident that you recognize the
responsibility which rests upon you in
public interest. It is needless to mention
the many-sided importance of radio in
modern life. Its dissemination of enter-
tainment, of knowledge, and of public
welfare has become an essential element

President Silenced:;
MMS Blew Away

While President Hoover was reading his
address at Yorktown, Va., at the 150th anni-
versary of the surrender of Lord Cornwallis
to General Washington, the wind blew his
manuscript off the lectern.

The President stopped speaking. Millions
were listening in, as the speech was widely
distributed by chains. Many listeners worn-
dered why the president stopped.

One of his secretaries, Theodore Joslin,
retrieved the manuscript and the President
resumed talking.

WJZ KEEPS IN
90 CYCLE SHIFT

Washington.

WIJZ, Bound Brook, N. J., maintained its
frequency within less than 50 cycles during
the month of September, according to the
list compiled monthly by the Department of
Commerce, and it headed the list in respect
to the stations located in the New York
service area. Ten others stations located
in New Jersey were on the list for having
remained withing 200 cycles per second or
less of the assigned frequency.

WAAM, Newark; WABC, Wayne:
WCDA, Cliffside Park; WKBO, Jersey
City; WMCA, Hoboken; and WODA,
Paterson, strayed less than 100 cycles per
second from their assigned frequencies.
WAWZ, Zarepath; WCAM, Camden;
WOR, Newark; and WPAP, Asbury Park,
strayed less than 200 cycles off their as.
signed frequencies.

The Government maintains a monitoring
station at Grand Island, Nebraska, equipped
with highly sensitive receivers and elaborate
frequency meters with which any station in
the country can be checked as to frequency
stability.

in the intellectual development of our
country. It has brought most of the sup-
posed values which were formerly avail-
able exclusively to life in the cities to
every home throughout the land, for the
treasures of music, of entertainment, and
of information have been brought to the
loneliest farm and the most remote ham-
let. It is an incalculable extension of
happiness and contentment,

“I extend to you my most cordial
greetings and good wishes for your meet-
ing, with the confidence that you will
develop still further policies of sound
management and public service.”

J.L.BAIRD SEES
TELEVISION ON
WRONG TRACK

Dissenting from the present experimental
trend in television in this country, John
Logie Baird, Scotch inventor, who has been
working in London on television improve-
ments, said that a likely field exists for the
transmission of television on the frequencies
now allotted to broadcasting, and thought
little of the promise held by the ultra fre-
quencies for television work. )

Mr. Baird was told by his physician to
take a rest, so he visited the United States,
and put up at one of the big hotels in New
York, in a suite high above the teeming side-
walks. He took great delight in the view,
and remarked about its television possi-
bilities.

“The pictures I have seen of New York
and its towering office buildings and hotels
did not give me a full concept of the ma-
jestic sweep of the landscape,” he said.
“Television in the future will convey such
realities to many lands.”

Sees No Need for Wide Band

He expressed distinct disagreement with
the present school of television thought
about the necessity for a wide channel for
passage of the sidebands, and said that the
possibilities of the present broadcast band
had not been exhausted by any means. He
revealed he is working on a plan to use
these lower f{requencies, although he is
tempted also to try work on ultra frequen-
cies, from the Crystal Palace, London. He
does not expect much in this line because
of the confined distance of the wave's propa-
gation.

The scanning disc will remain, he said,
particularly for inexpensive installations,
and he uttered a very firm prejudice against
the possibilities of the cathode ray tube,
which is intended to supplant the scanning
disc, and which has been developed, although
not to perfection, in this country, prepara-
tory to expected release next year.

Finds Great Interest Here

He was surprised at the great interest in
television in this country, and said that
nothing like such enthusiastic response ob-
tains in England, where, he added, there are
about 8,000 television receivers in use.

He visited laboratories in the East that
are engaged on experimental television work.

John Logie Baird is not related to the
American inventor, Hollis Baird, who is
also connected with a television company.

Converter Matching Called Important

Converters have been built for the last three or four yéars but
their limited numbers show how much of a
been. All newspaper radio departments and readers who have used
converters have had their experience with these units.
been highly temperamental.
performed well, for somehow or other they lost much of the signal
they picked up in getting over to the broadcast set, so that better
shortwave r. {. receivers usually outperformed them.

As short wave designers we know we must make a converter
which would be simple to operate, foolproof in action, totally minus
temperament, and at the same time with such kick that it would
equal if not exceed a specially built short wave receiver. In other
words, if we were going to wed a short wave receiver to a broad-
cast job it had to be a regular he-man affair.

The problem was solved and the converter has three tubes, since
any less were found through much experimenting to give
of this is simple,
known. In feeding the output of a first detector into a broadcast

least, they have

mediocre results. ‘The why

By Walter S. Lemmon

problem they have

of the broadcast set
To say the
Then they seldom

only
once the answer is
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much Joss of energy
weak in the first place, this combination makes for very mediocre
short wave reeption. Unusually strong foreign stations may be
heard but only a few of them.

This difficulty led to the introduction of the third tube, which
makes for much better input impedance matching, it gives a tre-
mendous gain. in sensitivity and making tuning easier. This third
tube is used as a fixed
400 meters. Working on a single frequency as it does, a very high
gain can be realized in this one stage.

The tube used for
lower impedance than
a specially designed a
gives a very high effic
verter to the broadcast set.

set, the problem comes up of the high impedance of the screen erid
tube used as a first detector trying to work into the low impedance
antenna circuit. Even the best tricks fail and
occurs,

Since the short wave signal is often

intermediate amplifier working at around

this stage is a 227, which has a very much
the screen grid type of tube.

ntenna coupling circuit on our
iency in the transfer of energy from the con-

This fact plus
broadcast set
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PROBLEMS OF
BROADCASTERS
AND THE TRADE

By BOND GEDDES

Executive Vice-President, Radio
Manufacturers Association

Radio manufacturers have a. total in-
vestment of around $3,000,000,000, which
is dependent on broadcasting. It is some-
times asked why, with our large interests,
we do not give broadcasting more sup-
port in using radio as an advertising
medium.

Two years ago, when were more pluto-
cratic, radio manufacturers collectively
were of all industries the principal
sponsors on the air. Once there were
twenty-seven Radio Manufacturers Asso-
ciation members with -regular programs.
Although times have changed sadly in
this respect, the RCA interests, Philco
and Atwater Kent are among our meni-
bers who continue outstanding in broad-
casting. In addition, for years a number
of our manufacturers have divided ex-
penses with jobbers in local broadcasting.

Also it is to be remembered that radio
advertising for our manufacturers is
largely to develop, not new customers,
but merely a replacement market. But I
am sure that in the better times ahead
stations will have stronger and more
supporters of broadcasting from among
our manufacturers.

Business Is Improving

The much hoped for period of business
improvement already has been felt by
radio manufacturers. For a great many
there is no business depression. A large
number of our factories are on a full-
time basis, furnishing employment, pro-
viding new listeners for the stations.
A favored few are now in peak produc-
tion, strangely surpassing, under present
conditions, even the production records
of the so-called radio boom period of
two years ago.

One theory I have for the marked in-
crease recently in radio sales is, perhaps
strangely, the depression. Radio broad-
casting is so entertaining and receiving
sets so reasonable in price that I believe
thousands of familities are economizing
by turning to radio for their chief enter-
tainment.

In view of some past criticism of the
midget receiving set, it is interesting to
note that beginning last August and con-
tinuing until the present the proportion
of midget sales to those of console sets
has been declining. Less than half of the
2,500,000 or 3,000,000 sets which we
expect to sell this year will be of the
midget class. And the midget, which has
a definite, established place in the mar-
ket, especially under present conditions,
has been greatly improved.

Improved Results At Reduced Prices

When the midget first appeared last
year some broadcasters deplored its ad-
vent, saying it seemed unfortunate to
spend vast sums on fine broadcasting
equipment and put out fine broadcasts
only to have them mangled by midgets.
This is not fair criticism of the midget
which has greatly enlarged the listening
audience. The modern midget of the es-
tablished national manufacturer is not
feeble in performance qualities, consider-
ing its cost. The public, however, has
demonstrated that it is willing to buy a
larger proportion of console receiving
sets and pay the difference in cost. The

FUNNY MAN FACES SERIOUS TASK
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Raymond Knight inventing new lunacies for his Ku-Ku Hour, heard over WJZ every Saturday
at 10 p.m.

radio public today is getting a tremend-
ously improved product at tremendously
lower prices.

The audience also will be greatly in-
creased during the next year by the use
of motorcar radio. Several of the largest
automobile manufacturers have just ar-
ranged to equip their future lines with
radio sets.

While desirous of developing radio as
an educational agency, I am sure of ex-
pressing virtually unanimous opinion in
the Radio Manufacturers Association that
it would curtail public service as well as
do all of our interests an unnecessary in-
jury to set aside, exclusively, any con-
siderable portion of our present broadcast
facilities and frequencies for educational
purposes. I am sure that I can promise
the full support of the RMA in opposi-
tion to any such movement, Dy educa-
tional or any other special interests or
groups.

Also I am confident in promising our
full support against any movement for
allocation of broadcasting facilities by
Congress, rather than by the Federal
Radio Commission. To have special in-
terests prevail upon Congress to act as
an allocation distributor and then become
an administrative body instead of a_legis-
lative body would entail all the disaster
of ill informed and political interference.

We all stand or fall on our service to
the public. And the public taste changes.
Times and habits change. We must not
forget that. The radio public expects
progress and improvements, in programs
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as well as in our manufacturers’ products.
The history of both, in their rapid de-
velopment, is replete with marks of pub-
lic approval and confidence. But what
satisfied the radio public last year and
the year before will not meet their ex-
pectations and demands of the future.
There undoubtedly has developed less
tolerance and rising criticism of the ad-
vertising excesses of some sponsors. This
is, in some cases, stating it most mildly
but with all friendliness.

Houck Quits Dubilier;
Joins Kolster Forces

After a ten-year association with the
Dubilier Condenser Corporation and pre-
decessor, Harry W. Houck has resigned
to become assistant chief engineer of
Kolster Radio.

Houck was associated with the de-
velopment of the original superhetero-
dyne circuit at the Research and Inspec-
tion Division laboratories of the U. S.
Signal Corps in Paris during the World
War. He has been granted numerous
patents on radio inventions. His radio
career dates back to 1910 as a wireless
amateur. He operated one of the first
licensed stations in Central Pennsylvania
in 1912. He has been active in the In-
stitute of Radio Engineers and Radio
Club of America.
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MORA

It wins wars.
It beats depressions.
It lays the firm foundations for prosperity.

America is engaged in a mighty enterprise of
morale building. In one month—October 19th
to November 25th—every city and town in the
land will raise the funds that will be necessary to
banish from its borders the fear of hunger and

cold.

Just one month, and our biggest job will be
over. Just one month, and we shall have met the
worst threat the Depression can offer; and we shall
have won!

You can help. Give to the funds that your
community is raising. Give generously.

Feel the thrill that comes with victory. Go
forward with America to the better days ahead.

The President’s Organization on
Unemployment Relief

WALTER S. GIFFORD
Director

Committee on Mobilization

of Relief Resources
Owen D. Young

Chairman

The President’s Organization on Unem ployment Relief is non-political and

non-sectarian. Its purpose is to aid local welfare and relief agencies every-

where to provide for local needs. All facilities for the nation-wide program,

including  this advertisement, have been furnished to the Committee
without cost.

PENTODE, $1.00
VARI-MU;, $1.00

List of Tubes and Prices

247 (pentode)...... $1.80
235 (vari-mu)...... .00
230

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

“RADIO FREQUENCY MEASURE-
MENTS”

By E. B. Moullin, M.A, AM.ILE,
M.IRad.Eng. Second Edition, entirely
reset and greatly enlarged. 289 illustra-
tions, 487 pages, plus 12-page index.
Indispensable for radio experts and engi-
neers, $12.50. RADIO WORLD, 145 W,
45th St., N. Y. City.

'SUBSCRIBE NOW !

Rapro WorLp, 145 West 45th St, New
York City. Enclosed please find my remit-
tance for subscription for Rapio Worip,
one copy each week for specified period.

$10.00 for two years, 104 issues.
$6 for one year, 52 issues.

$3 for six months, 26 issues.
$1.50 for three months, 13 issues.

This is a renewal of an existing mail
subscription (Check off if true)

ooooag

Your name ............. ... ... ...

THREE-IN-ONE
TESTER FREE!

VERYBODY who does any radio work

whatsoever, whether for fun or for pay
or for both, needs a continuity tester, so he
can discover opens or shorts when testing.

A mere continuity tester is all right, but—

Often it is desired

to determine the re-

sistance value of a

unit, to determine if

it is correct, or to

measure a low volt-

age, and then a con-

tinuify tester that is

also a direct-reading

ohmmeter and a

voltmeter comes in

triply handy.

So here is the com-

bination of all three:
A 0-4%-volt DC voltmeter, a 0-10,000-ohm
ohmmeter and a continuity tester. A rheo-
stat is built in for correct zero resistance
adjustment or maximum voltage adjustment.
The unit contains a three-cell flashlight
battery. Supplied with two 5-foot- long
wire leads with tip plugs. Case is 4-inch
diameter baked enamel. Weight, 1 Ib.
Sent free with an order for one year’s
subscription for RADIO WORLD (52
weeks) at the regular rate of $6. Order
Cat. PR-500.

Radio World, 145 W. 45th Street, New York, N. Y.

. Enclosed please find $6 for one year’s subscrip-
tion for Radio World (one copy a week, 52 issues).
Send Cat. PR-500 as premium.
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Never Before
At These Prices!

SPEAKERS

Farrand inductor dynamic for pentode tubes,
chassis (no cabinet), for direct connection in_ plate
circuit of single output tube, or for connection to
secondary of an output transformer where push-
pull pentodes are used. 9 inch outside diameter.
Order Cat. 3-R.ueiiveiiiinniiinoeseeenenes @ $7.00
Farrand regular dynamic, chassis (no cabinet),
with built-in rectifier, for AC operations. 9 inch
outside diameter. Order Cat. F-DNS...... @ $7.00
Erla regular dynamic, chassis (no cabinet), for
6-volt storage battery operation, Westinghouse
rectifier. Order Cat. ER-DYN $8.50
Ansonia magnetic speaker in GOtth cabinet of
genuine walnut. Order Cat. AN ..@ $3.50
Ansonia magnetic speaker in s uar

ine walnut. Order AN-SQ. s
Temple dynamic speaker, in carved wood cabinet,
with impedance matching device built in; AC oper-
ation; rectifier built in. Order Cat. TEM-DYN.

@ $10.23
BOOKS

Official Radio Service Manual, by Gernsback &
(BTN 50000d8000000 MNEEEE . 00000009000000Q00CPO0 $2.10

Supplement No. 1 to Rider’s Manuai. (115 dia-
grams.) Cat. R-SUP. .....c.oiiiiiiini, $ .60

COILS

Three-circut tuner coil for .0005 mfd., with silver-
plated wire and space-wound wmdlng on threaded

bakelite form. Cat. 08 '5000000006000005 @ $1.10
Radio frequency coil to match above, same con-
struction. Cat. SPW-.RF. ................. @ .65

RESISTORS

25,000 ohm potentiometer, Cat. POT-25....@ _$ .88
Adjustable voltage divider, with sliders; six differ-
ent voltages besides extremes; total is 10,000 ohms
Order Cat. VVD .. i iiiiiiiiaiienenicnaninnns @ 1.00
Fixed voltage divider, total 17,100 ohms, affording
twenty different voltages, mcludmg all bias volt-
ages; for 245, 247 and similar circuits; 50 watts

rating. Order Cat. MTVD.....ovvvevenennn @ 195
Carborundum grid leaks, 5§ meg. Cat. CAR-S.

@ .10
30 ohm filament resistor, 1 ampere capacity. Cat
ER -30 8- 1cs o eo)s ole 0.0 /ool as .05 [ole omoly o/ o s 5§78 olol ol ol o o1a @ .10
6.5 ohm filament resistor, 1 ampere capacity. Cat.
FRA65. +1evrercsccasomganoessapamesessosscosens @ 10

2250 ohm 25 watt resistor (Ward Leonard) Cat
WELe2 cinieiiuniaannsennnanssssonomssonsonssun

30 ohm variable center tap Humdinger. Cat@HMD

RELIABLE RADIC COMPANY
143 West 45th Street
New York, N. Y.

NEW BOOKS

“EXPERIMENTAL RADIO ENGINEERING,”
by Prof. John H. Morecroft, of the Department of
Electrical Engineering, Columbia University. A
companion book to the author’s “Principles of
Radio Communication,” but in itself a text on prac-
tical radio measurements. Cloth bound, 345 pages,
6 x 9, 250 figures......... 000000900000002000 ...83.50

“FOUNDATIONS OF RADIO,” by Rudolph L.
Duncan. A treatise for the beginner, setting forth
clearly and carefully the electrical phenomena asso-
ciated with radio. Just the book to give you a
firm grip on the subject........cceiviiiiiiiiie, $2.58

Remit with order. We pay transportation.
Radio World, 145 45th St.,, New York, N. Y.

853 PAGES,
1,800 DIAGRAMS
IN RIDER’S NEW
6-LB. MANUAL

THE most complete service man’s manual is

“The Perpctual Trouble Shooter’s Manual,”

by John F. Rider, published April, 1931, and
full of real information. Wiring dxagraml
of ALL popular commercial receivers and kit sets
from 1922 to 1931, inclusive. Also contains a course
in trouble shootmg Loose leaf pages, 8% x 117,
bound. 853 pages; index and advertisements on
additional pages. Order Cat. RM-31, and remit
.50. We will then pay postage. (Shipping
weight, 6 lba.) Ten-day money-back guarantee.

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

METALLIZED RESISTORS

PLAIN ENDS

1.0 meg. and 2.0 meg.

PIGTAIL ENDS

42 meg. (20,000 ochms) .5 meg. (500,000 chms)
.05 meg. (50,000 ahms) 0.1 meg. (100,000 chms)
2.0 meg. and 5.0 meg.

Price, 25¢ each, all sizes as above.

Mounting for plain end leaks, Lynch moulded
product, 15c.

DIRECT RADIO CO.

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

RADIO WORLD AND RADIO NEWS. Both for
one year, $7.00. Radioc World, 145 W. 45th St,
N. Y. City.

Quick Action

Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales
7 cents a word—$1.00 minimum—Cash with Order

LARGEST HOUND KENNELS
Quality Hunting Dogs, Sold Cheap,
Dixie Kennels,

WORLD’S
OFFERS:
Trial Allowed: Literature Free.
Inc., B-69, Herrick, Llinois.

“RADIO TROUBLE SHOOTING,” E R. Haan.
328 pages, 300 illustrations, $3. Guaranty Radio
Goods Co., 143 W 45th St., New York.

BALKITE A-5 RECEIVER, cight-tube, three
stages of Neutrodyne RF and two stages audio
with push-pull output. Good distance-getter and
very sensitive. Has post for external B voltage
for short-wave converters. Brand new in factory
case. Berkey-Gay walnut table model cabinet
Price $29 (less tubes). Direct Radio Co., 143 West
45th St.. New York.

“HOW TO WRITE FOR RADIO”—By Katherine
Seymour, _Assistant Continuity Editor of the
National Broadcastirg Company, and J. T. .
Martin, radio, writer of the staff of Batten,
Barton, Durstine and Osborn—the first authorita-
tive book of its kind, by authors who know their
business. The chapter headings are: Opportuni-
ties for the Radio Writer; Early History of Radio
Writing; “Straight” Continuity; Dramatic Radio
Wntmg, Radio Adaptations; Production _ (of
Musical and Dramatic Programs); Sound-Effects
the “Props” of Radio; Radlo Advertising Writ-
ing; Properties of the Air. Price $300 Book
Dept., Radio World, 145 W. 45th St,, N. Y. City.

ALUMINUM SOLDER. “It sticks.” No flux re-
quired. Trial sample, 12c. Star Supply Company,
Lima, OHIO.

PRINTING 1008 BUSINESS CARDS, with card
case, $1.50 postpaid. Other printing reasonable.
Miller, Printer, Narberth, Pa.

OF INTEREST TO WOMEN.—10c brings 10 won-
derful recipes with do’s and don’ts. Cakes: Choco-
late-ice-box, Angel-food, Upside-down, Yellow-
dew, White, Ginger. Pies: Lemon-chiffon, straw-
berry, butterscotch. Orange marmalade. Also
wonderful furniture polish, 10c. Florence Jane's
Pantry, Box 365-F, Grand Rapnds, Mich.

“RADIO FREQUENCY MEASUREME.NTS" by
E. B. Moullin, M.A, AM.LE, M.LRad. Enz
Second Edition entxrely reset and greatly enlarged
Ilustrated. 487 pages, plus 12-page index. Indis
pensable for radic experts and engmecrs $12.5
Radio World. 145 W. 45th St., N. Y. City.

S. BROADCASTING STATIONS BY FRE-
QUENCY —The Sept. 19th issue contained a com-
plete and carefully corrected list of all the broad-
casting stations in the United States. This list
was complete as to all details, including fre-
quency, call, owner, location, power and time
sharers. No such list was ever published more
completely. It occupied nine full pages. 15¢ a
copy. RADIO WORLD, 145 West 45th Street,
New York, N. Y.
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RADIO AND OTHER
TECHNICAL BOOKS
At a Glance

“Drake’s Radio Cyclopedia,” by Manly..... .. 6.00
“The Electric Word,” by Shubert ......... 2.50
“Elements of Radio Communication," by
IMOTECTORtI - Io e lelelolclelelolelelelelelole]e s s els e eleke oo e olo)ele 3.00
“Experimental Radio,"” by Ramsey ........... 278
“Foothold on Radio,” by Anderson and
Bernard ....... . 1.00
“Fundamentals of R . 3.50
“Mathematics of Radlo, by Rider.. . 2.00
“Practlcal Radio,”” by Moyer & Wostrel... 2.50

“Practical Radio Construction and Repairing,
by Moyer & Wostrel 2.5

“Principles of Radio,> by Henney

“Principles of Radio Communication,

Morecroft ......eviiiiieniiiiiiaiiiiiienaies
“Radio Blueprint Library”—AC Hook-ups.
“The Radio Manual,” by Sterling ...........
“Radio Receiving Tubes,” by Moyer
WOSEEE] 5. leeceioieele e e o clolsioisors nioie alsie o aitelelssls
“Radio Telegraphy & Telephony,” by Duncan 750
“Radio Trouble Shooting,”” by Haan......... 3.00
“The Superheterodyne,”” by Anderson &
Bernard ......... 0000006000B0003000 0000DUGC00 Ll
TELEVISION i
“A B C of Television,”” by Yates........... 3.00
AUTOMOBILES
“Ford Model ‘A’ Car and ‘AA’ Truck, new edi-
tion, by Maj. Page....covvvnviiincinns ogaag 28
AVIATION
“A B C of Aviation,” by Maj. Page....... . 1.00

“Aerial Navigation and Meteorology,” by Capt

“Modern Aircraft,” by Ma] Page...: ....... 5.00
“Modern Aviation Engines,” by Maj. Page.. 9.00

RADIO WORLD

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

The inductor dynamie
offers high sensitivity
and true tonal response.
It requires no exciting
fleld current, unlike
other dynamics. Order
model R for 112A or
pentode. and Model G
for all other output
tubes.

Cat. 9-QG (9’7 extreme
cutside diameter) $8.49

Cat. 9-R .......s $8.4%
Cat. 12-G (12" ex-
treme outside di-
ameter) ........ $10.03

Cat. 12-B ..... $10.03

GUARANTY RADIO GOODS CO.

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

Farrand
INDUCTOR
DYNAMIC

FULL - SIZE PICTURE
DIAGRAM SERIES

SIX ISSUES OF RADIO WORLD CONTAINED
FULL-SIZE PICTURE DIAGRAMS OF THE FOL-
LOWING CIRCUITS:

Dec. 6, 1930—3A short-wave converter, 30 to 150
meters, using three 227 tubes, coll switch Instead of
plug-in coils, Filament transformer, 2%v, and B volt-
algrt::. 1?0 to 180 volts, required externally. One tuned
elrcuit.

Dee. 20, {930—3FS short-wave converter, 20 to 150
meters, using two plug-in coils, fllament transformer
built in, requiring only 50 to 180 volts of B voltage
externally. One tuned ecircuit.

Jan. 31, 1931—1A de luxe all-wave converter, 15 to
600 meters, with fllament supply built in. Uses three
224 tubes. B voltage 50 to 180 volts required exter-
nally. Two tuned circuits.

Feh. 14, 193|—RC27, two-tube converter, 30 to 150
meters, ualng two 227 tubes, coll ewitch instead of
plug-in coils, fillament transformer built in, B voltage
of 50 to 180 volts required externally. One tuned circuit.

April 18, 1931—Short-wave midget set, using three
227 tubes, for one stage RF, detector and one audio.
Uses plug-in coils, 15 to 200 meters. Filament trans-
former built in. B voltage of 50 to 180 volts required
externally. Plugs into detector of a broadcast set, or
eonnects to power smplifier or earphones. Two tuned
circuits.

Also, a one-tube set for broadcast and optional short-
wave ugse and as calibrated osciliator.

April 25, 1931—~DX-4 de luxe all-wave converter
with complete power supply built in. Uses four plug-in
coils, 10 to 600 meters. Three 224's, one 227. AC
operated. One tuned circuit.

Send_ T5¢ for the Dec. 6, 20, Jan. 31, Feb. 14 and
April 18 and 25 fssueg, or send 15¢ for copy of any
one of these.

RADIO WORLD
45 WEST 45TH STREET
NEW YORK, N. Y.



www.americanradiohistory.com

RADIO WORLD November 7, 1931

MANY PARTS
AT BARGAIN PRICES

UNSHIELDED BROADCAST COILS

ON 3” DIAMETER BAKELITE
-5)—' ircuit tuned for .0005 mfd.
(chrtfder?g;{ ;())r l?;grsveheﬁomtlllle unltrt.‘med h{zh impedance

primary is in the plate circult of a screen grid
tube. The tuned secondary may be connected to

\

2 ANY tIpe tUDO, s o imemeret orerirs < @Bbvend o oAb o o Tl $ .90
‘ (Cat.y SGlzr-3)—Snme as gbove, only for .00035 mfd.
CONACNZEL. . wany o g DV T e e o e Fabial 9 A lesadi o more e .90
(Cat. 3-HT)—Same as Cat, 5-HT, except that it 18
s : for .00035 mfd. tURINE. ... ...coouririinrsiennnsss K
- (Cat. T-5)—8tandard 3-circuit tuner for .0005 mfd.,
e where primary ia for any type of tube other than
ELECTRIc plate circult of sereen grid tube.................. .80
(Cat. T-3)—Same as T-5, except for .00035 mfd.,
@ 4 enndenser ingtead of for .0005.................... .80

(Cat. 2-R5)—Radio frequency transformer for .0005
mfd, condenser where high impedance untuned
primary is in plate circuit of a screen grid tube,

o
& '
=
2

and secondary is tuned by .0005 mfd.............. .60
{Cat. 2-R3)—Same as 2-R5, except that it is for
.00035 mfd, (CUNANE. s ih anes s simme s oo @sd b bales nes .00
(Cat. 5-TP)—Radio freaquency transformer for use
where primary is tuned and placed in plate circuit
of gereen grid tube, while secondary is not tuned.
FOr (0005 I0d. a5 1 m054 s Mot 3 58 el ons oM vetet @55 51 85
(Cat. 3-TP)—Same as Cat. 5-TP, except that it is
for .00035 mfd. tuning........................... .55
(Cat. RF-5)—Radlio frequency transformer for .0005
= mfd. tuning, where untuned primary is in plate
g circult of any type tube except screen grid. Useful
| 2130 a8 antenna coupler........................... 55
(Cat. RF-3)—Same as Cat. RF-5, except that 1t 1z
for .00035 mfd. tuning....... o s R o TPES e e .55

FILTER AND BY-PASS CONDENSERS

(Cat. HV-1)—Compact 1 mfd. filter condenser, for use
in fiiter section of any B supply intended to work
245 tubes, single or push-pull, and rest of tubes

il 68

IN FECEIVEr iadiim.asbostme .. iy omins boneonennome 1.50
{Cat. HV-2)—Compact 2 mfd. condenser for 245 B
SUDDIY it p o ptwriin | i b obhwio b Saa s ha dus 56 40 s 2.50
(Cat, AVX-8)—Compact 8 mfd. Aerovox dry elec-
| trolytic condenser with mounting bracket, for 245
B SURDITIRA Lo T s catin §Eroun 0 v U5 A % gk o 2y 1.47
(Cat. LV-1)—1 mfd. low-voltage condenser for by-
passing, 200 v. DC rating......co.oiineennnnnnn.. o .50
(Cat. LV-2)—2 mfd. low-voltage condenser for by-
pasging, 200 v. DC rating....................... 100
(Cat. LV-4)—4 mfd. low-voltage condenser for by-
passing, 200 v. DC rating........................ 2.00
Cat. SUP-31)—Three 0.1 mfd, bypass condenser,
in one compact case. 200 v. DC rating........ ae .57

KNOBS AND DIALS
(Cat. KNB-2)—2-inch dlameter moulded bakelite

black knob, no pointer; 3%’ shaft................ .18
(Cat, MCD)-—Marco vernier dial; moulded bakelite;
black; pilot light window......................... 80

ELCIRIC ALARM CLOCKS

BAKELITE CASE, EXACT SIZE AS ILLUSTRATED

An Ideal TWO FOR $3.00

Xmas No Orders Accepted For Less Than 2
GIFT 25 YEAR GUARANTEED

electric ALARM clock, 110 volt, 60 cycle. Bakelite

(Cat. NAT-H)-—National velvet vernler drum dial,
type H, with modernistic escutcheon, color wheel
{rainbow feature) ...... ... ........... ... ....... 3.13
(Cat. NAT-VBD)—National velvet vernler black
moulded bakelite circular dial, variable ratio lever,
6-1 to 20-1; reads 0-100-0; with dial light and
BIOCHEL 4 muasmymadasssssn .- e uth ubtbweerrms o os 1.70

BLUEPRINTS

(Cat. BP-3A)—Blueprint of three-tube Supertone
short-wave converter, using 227 tubes; fllament
transformer external; coll winding data, list of
parts, sch tic diagram ineluded................ 25

(Cat. BP-33)—Blueprint of the HB-33, seven-tube
screen-grid battery set, using 222a for RF, push-
Pull_171A OUEDUL...........unnninnsieniirnnnn, .25

(Cat. BP-SGD-4)—Blueprint of 4-tube battery Dia-
mond of the Air, one stage RF 222, regenerative

Give one to a case. Current indicator. Beautiful dial. Heavy lens. (Ct?]itecl;o};:})t;)v%#;sﬂg?merl atdio... . Ll .25
friend for Xmas. Works from your house current. Never needs wind- mond. Txita tube élsgrtzzD?lfs‘hs_pt&l:eogg;&egegil:;
Keep one for in'g.' N?thing to wear out or go wrong. Almost a (Clﬂl‘-_ABf’r-Dll’;lXA)'—“Iil'u‘eBr}{li‘b'r'h'.i{,i;'e"ﬁi;r},},},a"};,; 25
your own use. million in use. Complete with 6 foot cord and plug. AC operation, screen-grid IF; no B supply, es
TWO of these| Limited quantity. ORDER TODAY. Twoa of these Cat, BPUNB)~ Blowprimt ot i niversai siih 2

clocks for $3.00. clocks for $3.00. Or four for $5.75. Money refunded 222 RF; battery operation

...................... .25
Or get 4 for $5.75. if not satisfied. —_——— e - e —
Send Cash, Money Order or Check to: GUARANTY RADIO GOODS Go.
) 143 West 45th Street, New York, N. Y.
Orders slupped same A M A I O Enclosed please find $.............,. . for which please
day received. No ° ° I L C ° ship at once the following:
delays. 1114 Mission Street San Francisco, Calif. g Sers @ e g Ly 8 1o
0O 3-HT @ 950 0 sup-s1 @ 57
a T-5 @  80¢ [0 KNB-2 @ 18¢
O T-3 @ 800 O MCD @ 60c
O 2-R5 @ 60c 0 NAT-H @ 3.3
0 2-R3 @ 60c O NAT-VED @ 1.70
0 5-TP @ 55¢ 0 BP-3a @ 25¢
. A M s O s-Tp @  55¢ I BP-33 @ 25
115 DIAGR NATIONA DE: 8 Omams 8 i
O Hvi @ 150 O BP-PPBD @ 25
O BvV-2 @ 250 O BP-DBX @ 2%
. DRUM DIAL il [ g i
0O LV-1 @ 50 O Mall ftems C. O. D.
Cot 1al Receivers and
P c‘éﬁ“’Jue.D 1::;;%“13{1“ the diagrams in Jonn ¥ National Velvet Vernier Name .. R 5050010060000
B;)ger'. 'meuble Chooter’s  Manual.” These schematie drum dial, type H, for | NAE® oo
dh:rrnmn of hcwry-nu‘;lcsl “ué?"&n ‘el:::‘dit.h:nmm“l:: 1" shaft. An automatic
tscturer's name and model number BID  BE- spring take-up assures AdAress ...,.e.... “Teed .- < TYTTEE . 5T oe RS e A
lélg({%nglé MOST IMPOETANT BCREEN G positive drive at all tfjmeu. s
) hite, on sheets Numbers arz projected on
&" ,1 1"{1 di;c‘{,:m"pu?cnt?eduwlmlctkhre‘: d!t:ndnrd holes for a ground glass. Rainbow CIT) Pt 1e - - ool o o ol sl eiohelese State.............. s

be
- binding, constitute a supplement th'at must b
tla%‘::?nl:d"by all possessors of ‘‘Trouble Bhooter's Md‘mi &
to make the manual complets. We guarantee 80 dup

wheel changes colors In
tuning. Modernistic  es-
cutcheon. Order Cat. ND-H

in the ''Manual.”
won of the diagrams that appear D Shclem
0"3“1“'!‘ m(frlgsdl‘ey BZ?)a.Chn,MﬂD{creceh ;:;gm Eveready serier . “A” BATTERY swrrcH
:%" :cree'- grid: Erla 134 % C. lcue;ad grid; Peerless GUARANTY RADIO GOODS CO. . PIICH
; Philco 76 ascreen grid.
:l:fn:;;nlfcmse;l‘e;m Worcld for 3 months at the run(;lr 143 West 45th Street, New York, N. Y. ::'r.. b&t.tg:y;’t;pel;::-id
Jbeeriptl lagrams de- 5 ‘ . : d
of $1.50, and have these d h N
fivered. 0 700 FREE! “THE RADIO HANDBOOK,” by James A. Moyer af sontact, eitremely

. 1 and John F. Wostrel, both of the Massachusetts long 1ife. Price, 15e.
i Preass ot 4 g Wt v Hpeirte Depa]rt:nﬂ:i? uf E?Mi*'t‘igg-.tl‘g.em dhe2hd e d 7 :
offer. 20 complete digest of authoritative radio data, bo
extending yowr expiration date. theoretical and practical. Flezible binding, .88 GUARANTY RADIO GOODS cCo.
.00

Radio World, 145 West 45th St., N. Y. C. pages, 650 illustrations...............ccuu.un.... $5 143 West 45th 8t., New York, N. Y.
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