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Vol. III of RIDER’S MANUAL (A New Book)

Just out, John F. Rider’s Vol. III Manusl weighs nearly 11 Ibs. and has 1,100 pages.

diagrams of commercial receivers, etc. (no text).

1st, 1933, sre included—and complete tnformation on eve:

va:ues, The volume fs original d
T et rig! and necessary and does

A Chrenologlesl Catalog snd fndex of all nationally-sdvertised radio raceivers manu-
factured and gold in the United States between Janua ., 1921
contained in Volume IIT. This list will be of tnmzdoun A A

of receivers for which the model number is not known,

Complote dsta include schematic wirlng diagrams: chassis wirtng diagrams;

outs; photographic views of chassis; socket Il!l)u.ll; voltage dnt:; re.:uwu:- 'u?;or:‘;
condenser values; location of slignment and trimmer condensers; alignment and trimmet
Deaks; alignm .
mediate-frequency adjustment instructions ; color coding; transformer ‘con::c‘llo:ll:d; égl‘ng-
to-point dats; continuity test data; parts list with prices; special notes.

adjustment frequencies; intermediate-frequency amplifier

Complete tabulation of tube data showing electrical characterfstt d
sll of the tubes employed in radio receivers and smplifiers since ?92:.1.' Aot for

of interchangeable types.

A aonpllhtc 1tna'ble of |-F. Peak frequencies as used in
t

on your part means trouble,

Order Cat. RM-3 @ $7.50.
and you pay postsge.

Volume II-—Order Cat. RM-2 @......... 800000000

Sets announced up to May
ry one, including resistance
0ot repeat data that are in

radio receivers,

] fon of this type shown upon the diagram pages.
trequency amplifier peak information {s very lmportant because quite a few of the
manufacturers employ more than one figure in thelr year’s production. A wrong guess

Bomit with order and we pay postage.

“erievtianan,se

aid in the identificatiom

Alio o table

This Iet
Intermadiate-

Volume {il of Rider's Man-
val has s page sequenee |n
accordance with Vois. | and
i1, and Is not eumulative, or
repetitive of the earller vel.
umes. However, It contalns
an Index for sl thres vel-
umes,

Order C.0.D.

HENNESSY RADIO PUBLICATIONS CORP.
145 WEST 45th STREET, NEW YORK CITY

TO RADIO WORLD SUBSCRIBERS:

Congress recently enacted a law making {t compulsory for tm, charge publish
two cents for every change of add:?u ﬁle{l with the post oﬁiesp.o. —io & i A
Ih‘. a

fs to be a change in your address.

tial sum of y

unless subscribers i{mmediately notify our subscription Department of chang

Ploase let our Subscription Departmenn:nll:ear f;'om you just as soon a: yfau lma;w that there
you

to Radioc World every year
in

Subscription Dept., RADIO WORLD, 145 W. 45th St, N. Y. C.

SPECIAL
SMALL POWER
TRANSFORMER

Filament-plate transformer, for oscillators, 1 or

2-tube sets, mu

Pri , 118 a-c.

Sec:"ydnry A, 2.5 volts, center-tapped; stands up
to 3 amperes.

Se:andnry B, 110 volts, not center-tapped.

Excellent for test oscillators with a-c in plate.

Price, $1.10

RADIO WORLD

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

DUAL-RANGE
SWITCHES

QEZEEES

Wiping contact switches that improve
with use and have an exceedingly low

tact resist. h, performance
fn the police-television-amateur bands
without disturbing the line-up of the
broadcast band.

The switches are aturdy, compact, smooth and
dependable. The frame is Insulated from the
switch connections, so the switch may be used to
siide condenser stator from one extreme of coil to
a tap on the coll, or to short g‘;u part olh"'.be g%li
without changing stator
mounting hole is to be 5/18 inch diameter. with
8/83 hole % inch away, to engage 8 small flange
that prevents slippage. Two extra holes on s fixed
bracket permit sdditional snchorsge to front and
possibly rear flaps of chaseis.

Type A i3 for governing three tuned eircuits
(triple pole, double throw) and besides there
1s s eingle pole single throw extra section for
shorting and paddi d or series
condenser. Entire switch encompassed by 2-inch
. Length, 5 1inches; shaft, inch, 1
long. Used in 9-Tube Diamond. Cat. EBS8-A

.49,

e B is for governing four tuned eircuits and

substituting one for
(five pole, double throw). The switch is 9 inches

long. Used in the 12-Tube Diamond. Cat.
EBS-B at $2.49.
We selected these switches because we deem

the best ones made, in the stated price
2;?0, and because they make excellent and defl-
nite contact and afford long service. The illustra.

tion reveals the general type of construction.

Hennessy Radio Pubs. Corp.

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

J

FREE with a $1.00
8-weeks Subscription

NEW STAR
MIDGET
CONDENSERS

Choice of 15, 25, 50
and 100 mmfd. capac-
ities. Single hole panel
mount,

Here is your opportunity to get the
latest product of Hammarlund, a Star
Midget condenser. Send $1 for 8
weeks subscription and get any one
condenser free. Select the desired ca-
pacity.

Any two condensers free with $2 for

17-week subscription.

Any three condensers free with $3 for
26-weeks subscription.

Any six condensers free with $6 for
one-year subscription (52 weeks).

RADIO WORLD

145 West 45th St, New York City

CIRCUITS AND SERVICE DETAILS
OF COMMERCIAL RECEIVERS in issues of
Radio World as follows: The Philco Model 15§
Superheterodyne, Oct. 29, 1932; Philco’s 4-tube
Superheterodyne, Dec. 10, 1932; The Philco 37,
Dec. 31, 1932; Philco Service Bulletin—No. 146,
Models 89 and 19, Jan. 21, 1933; The Model 28,
Newest Sparton Set, Nov. 5, 1932; Sparton 14,
14A, and 18, Jan. 7, 1933; The Majestic 324, Nov.
12, 1932; Stromberg-Carlson’s Latest Circuits, Nos.
37, 38, 39, 40, and 41 Receivers, Nov. 19, 1932; The
Pilot Dragom, Nov. 19, 1932; National Co. Short-
Wave Receivers, Dec. 3, 1932; The New Fada
Chaassis, Dec. 24, 1932; Howard Model M, Jan. 7,
1933; The Comet “Pro,” Jan. 14, 1933; Gulbransen
Series 322, Jan. 14, 1933; United American Bosch
Service Corp. Instructions, Jan. 21, 1933; Crosley
Models 132-1 and 141, Jan. 28, 1933; The Colonial
C-995, Feb. 11, 1933; Kennedy Mode! 563, Feb. 11.
1933, U. S. Radio No. 700. 15c a copy, 8 issues
$1.00. Radio World, 145 W. 45th St., New York City.

BOOKS AT A PRICE

‘“The Superheterodyne,”” by J. E. Anderson amd
Hermsn Bernard, A treatise on the theory amd
practice of the outstanding circuit of the day.
Bpectal problems of superheterodynes treated au-
thoritatively. Per copy. (Cat. AB-BH), postpaid..50e

*‘Foothold on Radlo,”’ by Anderson and Bernard. A
simple and elementary exposition of how broad-
casting is counducted, with some receiver eircuits
and an explanation of their functioning. (Cat.
AB-FH). postpaid 2

HENNESSY RADIO PUBS. CORP.

143 West 45th St. New York Qity
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METAL-WORKING

LATHE

Precision equipment for
the small shop. New de-
signs and manufacturing
processes make this amazing bargaln
possible.  Complete metal-working lathe
with compound silde-rest, combination
universal face-plate and chuck and tall
center: 53%° gwing: 24" length, 20
lbs. Send $1.00, Balance plus postage C.0.D. Lathe for
wood-turning alone, $4. Attachments for milling, grind-
ing, sanding, saw-table, etc., avaflable at low prices.
Order from ad at once_and have a comblete machine shop.
Sm:trlcan 6Mar.-hlne & Tool Co., 120 Broadway, New York,
ept. R. 6.

115 DIAGRAMS FREE

115 Circuit Diagrams of Commareial Recoivers and
Power Bupplies pl ting the di ) B
Rider's ““Trouble Shooter’s Manusl”
diagrams of factory-made receivers, giving the manu-
facturer's same and model number om each disgram, im-
sli%h. MOST IMPORTANT SCREEN GRID RE-

C. 8.

The 115 disgrams, each in bisck and white. on shests
8% x 11 inches, pumched with three standard boles for
loose-leat bindt itute » 1 t that must be
obtained by sll postessors of *‘Trouble Bhooter’s Manual.”
w Mmake the manusl complete .

Cireuits includs Bosch 54 D, C. screem grid; Balkite
Model F, Crosiey 20, 31. 23 screes grid; Eveready series
80 scroon grid; Bria 334 A.C. screen grid; Peerlem
HEloetrostatie series; Philco T6 sereen grid.

Subscribe for Radio World for 8 months at the regular
subseription rate of $1.50, and have these diagrams de-
livered to you FREE!

Presens subscribers may sake edvontage of this
offer. Please put o cross here [0 $0 esdedite
extending yosr expiration date.

Radioc World, 145 West &th St., New Yerk, N. Y.

Quick-Action
Classified

Advertisements

7e a Word—$1.6¢ Minimum

PAINT SIGNS FOR YOURSELF AND OTHERS —
No Lessons or experience requried with Letter
Patterns. Write for free samples. John Rahn,
N-2118 Neva Ave., Chicago, Ill.

TELEVISION 16-INCH ALUMINUM SCANNING
DISC. State the type and size of shaft and number
of holes. $2.00, cash with order. L. Jones, 168—
22nd Ave., Melrose Park, IIl

“THE FORD V-EIGHT—‘B-FOUR —
‘BB’-TRUCK,” by C. B. Manly. A New and Prac-
tical Book for Everyone Interested in the Com-
struction, Adjustment, Upkeep and Repair of The
New Fords. Over 250 pages, 125 illustrations.
Complete cross index, Pocket size, flexible leather-
ette cover. Price $2.00. Radio World, 145 W 45th
St., New York, N. Y.

“SPECIALIZED AUTO RADIO MANUAL,” Vol.
I, by John F. Rider—loose leaf—about 300 pages—
up to the minute. Letter press printed. L dia-
grams clear and the figures easy to read. Covers
old and new auto radio receivers, and includes
recently announced auto radio installations. i

Price,
$3.50. RADIO WORLD, 145 West d45th Street,
New York, N. Y.

NEW RADIO AMATEUR'S HANDBOOK, 180,000

words, 207 illustrations, 218 pages (10th edition,
issued 1933). Issued by the American Radio Relay
League. Price, $1.00

r copy. Radio World,
145 West 45th Street. New York, N. Y.

“THE CHEVROLET SIX CAR AND TRUCK”
(Construction—Operation—Repair) by Victor W.
Pagé, author of “Modern Gasoline  Automobile,”
“Ford Model A Car and AA Truck,” etc., etc.
450 pages, price $2.00. Radio World, 145 W. 45th
St.. N. Y. City.

MODERN TUBE INDEX, all tubes, all the dope,
all manufacturers, socket connections, everything.
Most complete of all. Sheet 21 x 27 inches. Price
25c. RADIO WORLD, 145 West 45th Street,
New York, N. Y.

THE FORD MODEL—“A" Car and Model “AA"
Truck—Construction, Operation and Repair—Re-
vised New Edition, Ford Car authority. Victor
W. Page. 708 pages, 318 illustrations. Price $3.50.
Radio World. 145 W. 45th St.. New York

“A B C OF TELEVISION"” by Yates—A compre-
hensive book on the subject that is attracting
attention of radioists and scientists all over the
world. $3.00, postpaid. Radio World, 145 West
45th St.. N. Y. City.

“SWOOPE’S LESSONS IN PRACTICAL ELEC-
TRICITY,” 17th Edition, Revised by Erich Haus-
mann, E.E.,, Sc.D. Requires no previous technica!
knowledge; fully explains every question about the
entire subject of electricity. New chapters on
vacuum tubes, telegraphy, telephony and radio
signalling. 709 pages, 542 illustrations, 5% x 8,
Cloth, $2.50. Radio World, 145 W. 45th St., New
York, N. Y.

RADIO WORLD AND POPULAR MECHANICS
MAGAZINE—Radio World is $6.00 a year, and
Popular Mechanics Magazine is $2.50 a year.
Popular Mechanics Magazine doea not cut rates,
but Radio World will send both publications to
you for one year for $7.00. Radio World, 145 West
45tk St.. New York City.
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THE 57 AS FINE DRIVER

EXCELLENT AMPLIFICATION OF LOW VOLTAGE IMPUT—A PUSH-PULL
CIRCUIT WITH MORE THAN 40 WATTS OUTPUT

HE 37, 50, 57, and 77 type tubes may

be operated as resistance-coupled am-

plifiers with high plate-supply voltages,
of the order of 500 volts, to provide high
audio input voltage for the operation of
large power output tubes.

In the design of power amplifiers, the
tubes, the coupling devices, and the operat-
ing voltages to obtain the highest output
levels with the least amount of distortion
must be carefully selected.

For representative tubes operated with a
plate supply of 500 volts, a plate load of
250,000 ohms, and a grid leak of 500.000
ohms for the following tube, the voltages
developed across the a-c load of 167,000
ohms are:

TABLE I
Peak- Dis-
Tube Grid-Bias Screen  QOutput tortion
Type Volts Volts Volts Per Cent
37 —225 — 172 3.5
36 —16.0 — 180 5.9
57 — 35 92 180 5.0
57 — 35 90 200 7.0
77 — 45 100 200 9.5
TABLE Il
Peak- Dis-
Tube  Grid-Bias Screen  QOutput tortion
Type \olts Volts Voltst Per Cent
37 —22.5 — 275 0.7
56 —16.5 -— 255 1.1
57 — 3.5 75 300 1.0
57 3.5 75 350* 2.5*
77 — 3.5 70 293 1.5

1The peak-output voltage is that measured be-
tween plates.

*For the 350-volt output condition in the ahove
table the input to the 57 tubes is sufficient to
cause some grid current.

845 Output Suggested

From the viewpoint of distortion, the 37
is the most satisfactory. The 37, however
requires 6.5 times as great an input voltage
as the 57 to yield the same output. From
the viewpoint of gain, therefore, the 57
is to be preferred to the 37.

An excellent output tube for providing
very large audio output of high quality is
the 845. This tube operated as a self-biased
audio amplifier with a peak-input voltage of
150 volts is capable of an a-f output of
21 watts. Any of the tubes shown in the
table (the 37, 56, 57, and 77) may he used
to provide the necessary grid excitation for
the 845.

From the plate characteristics of the 57
and 77, one might expect that low distor-

TYPE 57

g
1L

TYPE 845

T

s

C =0.1 Mf
R;=250000 OHMS
R2=500000 OHMS
R3=20-40 OHMS

TYPE 845

O LI5S W,

R4=2380 OHMS. SELF-BIASING RESISTOR FOR EACH 845
R5=1400 OHMS.SELF-BIASING RESISTOR FOR 57'S

Ti= INPUT TRANSFORMER
T>= OUTPUT TRANSFORMER

¥ SEPARATE WINDING ON POWER TRANSFORMER FOR EACH B45 FILAMENT
NOTE* Rq PROVIDES 155 VOLTS BIAS FOR EACH Ba45
Rg PROVIDES 3.5 VOLTS BIAS FOR 57°'S

More than 40 watts output is obtainable from this double push-pull
circuit, a pair of 57’s driving a pair of 845’s. This of course is not
an amplifier for home use.

tion at high output voltages would be ob-
tained from these tubes when the plate
supply is 500 volts, plate load is 250,000
ohms, and grid resistor is 500,000 ohms
for following tube. However, distortion in-
creases rapidly with output at high plate-
supply voltages and. although large outputs
can be obtained, they may not be suffi-
ciently free from distortion. This relation-
ship is indicated in Table I. Distortion

www americanradiohistorv com

incidentally, is somewhat critically depend-
ent upon screen voltage.

Operation of any of these tubes in push-
pull will provide greater output at lower
percentages of distortion, say RCA Radio-
tron Co. and E. T. Cunningham, Inc. The
accompanying tahulation shows self-biased
push-pull operation for pairs of the same
tubes as in Table I with the same condi-

(Continued on next page)
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A SHORT-WAVE MODEL

B VOLTAGE FROM BATTERIES, HEATERS EXCITED BY D. C. OR A. C.

By Lemuel Imhof
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FIG. 1

This four-tube circuit has been designed for short-wave reception with plug-in coils.

It may also be built with

2.5-volt tubes, provided the proper grid, plate, screen, and filament voltages are used.

REAT INTEREST now centers on
G short waves. Many sets designed to

receive them are being constructed,
and here is one of them, suggested by
RCA-Cunningham in their latest radio tube
manual. The circuit assumes that a storage
battery is to be employed for heating the
filaments, and for that reason all the tubes
in the receiver, which is shown in Fig. 1,
are of the 6.3-volt, 0.3-ampere type. There
are two radio frequency amplifiers of the
39 type, a regenerative detector of the 36
type, and an audio amplifier of the 37 type.
Since each of the tubes requires (.3 ampere,
the entire receiver will take only 1.2 am-
peres. A comparatively small storage bat-
tery will suffice, just so the voltage is 6.3
volts, that is, just so there are three cells
in series.

Since short-wave receivers usually pick a
great deal of hum when there is any hum
about, the present receiver is powered by
plate batteries. A voltage of 135 volts is
provided for the plates of all the tubes
and 112.5 volts is provided for the screens
of the two 39 radio frequency amplifiers.
The screen voltage on the 36 detector is
variable between zero and 67.5 volts, the
variation being effected by means of a
50,000-ohm potentiometer connected across
the 67.5-volt section of the battery. Thus
the detecting efficiency and the regeneration
are controlled by the screen voltage on this
tube.

Filtering

A circuit like this one having two stages
of radio frequency amplification in addition
to regeneration must be thoroughly filtered
if it is to be stable at the higher frequencies.
For that reason by-pass condensers of com-
paratively large value are connected in all
the leads and filter chokes or resistors in
series. Thus we have a 0.1 mfd. condenser
from the cathode of the first tube to ground.
Another condenser of the same value is
connected from the screen of that tube
to the cathode, and still another of the
same value from the plate return to the

cathode. There are in addition a 30,000-
ohm resistor in series with the screen sup-
ply lead and a 10 to 50 millihenry choke
in series with the plate. The high fre-
quency signal is effectively confined to the
tube by these filter devices.

The second tube is treated exactly as the
first, and therefore in this stage also the
signal is confined to the tube.

The detector is of the regenerative type
and has a stopping condenser of 0.00025
mid., a grid leak of from 2 to 5 megohms.
and a plate by-pass condenser of 0.00023
mid. The screen of this tube is by-passed
by a condenser of 1.0 mfd. The control
of the regeneration, as has been stated
already, is by screen voltage variation. The

Single-Tube Amplifier

(Continued from preceding page)
tions, 1. e. plate supply voltage of 500
volts with plate and a-c loads of 250,000
and 167,000 ohms respectively per tube.
Screen voltage is given for minimum dis-
tortion.

Considering both output voltage and dis-
tortion, the 57 provides the most satisfactory
performance.

In cases where the grid leak of the power
tubes is limited to 100,000 ohms, the maxi-
mum output of two 57’s in push-pull with
plate load of 250,000 ohms is 315 wvolts
peak with distortion of 1.8%. Screen volt-
age of 75 volts is used. The input signal
is that which will just start grid current.

Thus, if it is desired to o perate two
845’s in push-pull with a plate voltage of
1,000 volts and grid voltage of 155 volts
toprovide approximately 45 watts of power.
very satisfactory results would be obtained
by using a pre-amplifier stage of two 57's
in push-pull with a plate-supply voltage of
500 volts and a control-grid voltage of 3.5
volts.

Where an amplifier is to be used in con-
junction with low voltage inputs, the high
gain of the 57 is a distinct advantage.

www americanradiohistorv com

maximum screen voltage possible is more
than enough and the minimum, which is
zero, is too low for regeneration. Hence
there is ample control latitude.

The Audio Amplifier

As a means of preventing the short wave
signal irom entering the audio amplifier,
a 10 to 50 millihenry choke coil is put in
the high potential lead to the amplifier. A
high impedance load on the detector is essen-
tial for good detection efficiency. In this
circuit we have a 300-henry choke coil
shunted by a 250,000-ohm resistor. The
main purpose of the choke coil is to provide
a low resistance path for the d-c without
at the same time lowering the effective load
impedance appreciably. The low d-c re-

sistance in the plate circuit insures re-
generation and oscillation when that is
required.

A stopping condenser of 0.1 mfd. and a
grid leak of one megohm are employed in
the grid circuit of the output tube. The
high time constant of this combination in-
sures high gain on the low audio fre-
quencies. The output tube is a 37. The
reason such a small tube is used is that on
most short wave receivers a headset is used
for listening. The 37 gives ample power
for that, and even for a small magnetic
or permanent field dynamic speaker.

The 37 is biased by a 2,000-ohm resistor
in the usual cathode-ground position, and
this resistor is shunted by a condenser of
between 2 and 4 mfd. as a means of pre-
venting reverse feedback.

Control of Volume

Aside from the volume control afforded
by the variable screen voltage on the de-
tector, there is a control of the radio fre-
quency amplification by varying the bias on
the two 39 tubes. In the combined cathode
lead of these tubes is a 275-ohm resistor,
which sets a minimum limit of the bias
at 3 volts. Between this resistor and ground

(Continued on next page)



www.americanradiohistory.com

November 11, 1933

RADIO WORLD

Requirements for

\adal

Driving

57 b 1 ) 243
| |
42 3
A 3o
] /" g}i 3
S'a
™ 5=
© @
| 450000
7 ‘l N ) 1 ) 2WATTs

Y

e T\
el T\

FIELD

523

MFR

‘0AMFD.

1|]|

Sw

0.04
MFD.

The driver tube has to be carefully selected. Due to the very low a-c input signal that the 53 will stand, a signal
less than the negative bias on the tube of course, the 53 would overload long before there would be any approach

ESULTS obtainable from a set depend
R considerably on the driver. Assuming

there are radio-frequency amplification
and detection, and an extra tube is placed be-
tween the detector and the output, this extra
tube is the driver of the last stage.

If the detector is of a sensitive type, then
the driver has to be able to stand consider-
able a-c input voltage. In fact, it should be
of power tube proportions. However, should
the r-f amplification ahead of the detector
be so small that there would be little likeli-

to loading up the output tube.

hood of ever loading up the detector, then
the driver could be of more modest propor-
tions. Specific examples are: for the circuit
illustrated, even with the scant r-f amplifica-
tion, the 53 could not well be biased more
:han 4 volts, so for safety a maximum of 3
volts a-c input would be considered all right,
but the output of the 53 would not load up
the 2A3, which has about 50 volts negative
bias and takes a 49-volt signal swing. There-
fore a more suitable driver for the circuit

shown would be a 56, with 250 volts on the
plate, and a negative bias of around 8 volts.
If there were more r-f amplification, say, two
more stages, then the driver should be a 2AS,
with a 20,000-ohm plate resistor of the 10-
watt type, and the 2A3 output tube would be
well fed from such a source. The 53 in the
diagram is therefore not suitable from any
viewpoint, except one contemplating the use
of a very short aerial, so that even strongest
locals will not overload the 53.

A Sensitive Short-Wave

(Continued from preceding page)

is a variable resistor, taper type, of a maxi-
mum value of 20,000 ohms. By means of
this resistor the bias on the two radio
frequency tubes can be raised to 45 volts,
which is sufficient to cut off the amplifica-
tion in these tubes completely. Plate cur-
rent alone cannot be depended on for the
drop in this resistance. Hence a bleeder
resistance of 50,000 ohms is connected be-
tween the high voltage and the variable
bias resistor. Through this resistance a
minimum current of 2 milliamperes flows,
and it is that current which is depended
on for the bias on the radio frequency
amplifiers.

Switching

Between ground and B minus A minus
is a switch Sw. This opens the B supply
on the negative side. It does not, however,
open the filament circuit, but it could be
made to do that if one side of each fila-
ment were grounded and if the negative
“arrow” at A minus were ignored. It is,
perhaps, better to insert another switch in
the filament circuit.

One precaution must be taken to prevent
the plate battery from running down when
the set is not in use. It will be noticed
that the section of the plate battery which
is between the 67.5 and 135 volt taps is

in series with one 50,000-ohm resistor, one
20,000-ohm or less resistor, and another
50,000-ohm resistor, in all 120,000 ohms, or
possibly only 100,000 ohms. This circuit
is not affected by the switching as shown
in the diagram. The current through the
circuit may be as high as 0.675 milliampere
and not less than 0.562 milliampere. To
save the battery when the circuit is not in
use this circuit should be opened, which
may be done by removing the connection
to the 67.5-volt tap on the battery. If
desired, a switch controlling this circuit
can be combined with the switch controlling
the rest of the B supply and the filament
supply. By grounding one side of all the
heaters and utilizing the switch shown next
the ground symbol, as was suggested above,
a double pole single throw switch will con-
trol all the supply voltages and protect the
67.5-volt section of the plate battery be-
sides.

This circuit can be built with 2.5-volt
tubes by replacing the 39 by a 58, the 36
by a 57, and the 37 by a 56, provided that
the proper plate, screen, filament, and grid
voltages are used. The suppressors on the
57 and the 58 should be connected to the
cathode. With these tubes it is best to use
a 2.5-volt transformer for heating the fila-
ments and to ground the center point of
the 2.5-volt winding in place of one side as
is done in the circuit in Fig. 1. The line
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Recetver

from B minus to A minus should be cut
and B minus connected to the center of
the winding. Centering can be done either
on the winding or by means of a 50-ohm
potentiometer connected across it.

Coils and Condensers

In the grid circuit of the first tube is a
small radio frequency choke coil the value
of which has not been indicated. It may
be any radio frequency choke of 10 milli-
henries or more. It should have the lowest
possible distributed capacity. There are
many coils available that have been de-
signed for this purpose.

The values of the two tuning condensers
are not given either. In many short-wave
circuits they are 150 mmifd, which is a
suitable value. The coils, of course, are
of the plug-in type. The first has only
two windings and requires a four-contact
socket. The second coil has three wind-
ings and for that reason requires six-contact
socket. The two tuning condensers and
the two coil sets should be obtained to
match each other. If small condensers are
obtained and then the coils are for larger
condensers, there will be certain frequency
bands which cannot be tuned in, and if
large condensers and coils for smaller con-
densers are obtained, there will be unneces-
sarily wide overlaps.
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-TUBE A-F AMPLIFIERS

ONE HIGH-GAIN, USING THE 57,
OTHER LOW-GAIN, USING THE 56

By William C. Edwards

HE 57 TUBE can be used as a high-

gain audio amplifier with satisfactory

results, and a suitable circuit is shown
in Fig. 1. Consistent with high gain we
have an audio-frequency input transformer
ahead of the circuit. The fact that one side
of the primary is grounded suggests that the
amplifier is to be used for a microphone, a
phonograph pick-up, or, perhaps, a detector
coupled with choke and condenser to the
transformer. Of course, if the primary of
the transformer is to be connected to the B
supply it is only necessary to cut the ground
line and connect the primary to the proper
high voltage.

In a high-gain amplifier a good volume
control is desirable. Accordingly, in this cir-
cuit we have a 250,000-ohm potentiometer
across the secondary. One end of the wind-
ing is connected permanently to the grid
of the 57 tube and the slider of the potentio-
meter is connected to the grid bias. By
moving the slider to the grid input voltage
to the tubes is zero and by sliding it to the
other extreme of the potentiometer the in-
put is the full output of the transformer.

Filtering Bias

The tube is biased by a 1,000-ohm, one-
watt resistor in the cathode lead. It is of
utmost importance in a tube having such a
high voltage gain as the 57 to prevent all
reverse feedback. Ordinarily this would re-
quire an enormous by-pass condenser across
the bias resistor. However, by a connect-
ing a high resistor in series with the con-
denser and the resistor to be by-passed, ade-
quate filtering can be obtained by means of
a comparatively small condenser. In this
circuit a 250,000 ohm resistor is used. The
condenser, there, is actually across 251,000
ohms instead of 1,000 chms. The effective-
ness of the condenser is increased enormous-
ly and it need not be larger than 0.5 mfd.
to effect adequate filtering.

There is also a 0.5 mid. condenser from
the cathode of the tube to the plate return.
This aids greatly in keeping the signal com-
ponent of the plate current from the bias
resistor and hence to reduce reverse feed-
back.

The Output

In the output circuit of the tube we have
a 250,000-ohm resistor and a 300-henry
choke coil in parallel. 1t would seem that
the choke would introduce frequency distor-
tion and therefore would be an undesirable
feature. It serves a very useful purpose.
Its d-c resistance is comparatively low and
for that reason the applied plate voltage, 250
volts, and the actual plate voltage on the
tube, do not differ a great deal. The effect,
then, is to decrease the internal plate re-
sistance of the tube and hence to improve
the mutual conductance. Moreover, it per-
mits the use of a high screen voltage, which
is another way of making the gain higher.
With the resistor alone in the plate circuit
we would have to use a very low screen
voltage.

The inductance of the choke is sufficiently
high to insure good amplification on even
the lowest audio frequencies. The voltage
gain, therefore, will be practically uniform
throughout the atdio band of frequencies.

In series with the high-potential output
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FIG. 1

A high-gain audio amplifier in which
a 57 screen grid tube is employed.
The gain is practically uniform over
the entire audio band of frequencies.

lead is a condenser of 0.01 mid. If the out-
put terminals were a transformer, this con-
denser would be too small. Hence the out-
put of the amplifier is to be delivered to a
power amplifier, with a grid leak across the
output terminals.

As a means for eliminating hum from the
amplifier, a 50-ohm potentiometer is con-
nected across the heater voltage leads, and
the slider is tied to the ground. By sliding
the slider a point can be found where the
hum is zero or an inappreciable minimum,.

Resistance-Coupled Amplifier

In Fig. 2 we have a regular resistance-
coupled amplifier utilizing a 56 tube. An
amplifier of this type can be inserted in a
circuit where an extra gain of about 10 is
required, without introducing any appreci-
able amplitude or frequency distortion.

The input terminals are supposed to be
connected across the plate load impedance of
the tube preceding, and this may be either a
high inductance choke or a high value re-
sistance. As in the preceding circuit, the
line that is grounded should be cut and con-
nected to the required high positive voltage.

An 0.1 mfd. condenser is put in the high
voltage lead and one megohm grid leak from
grid to ground. The time constant of this
combination is 0.1 second, which means that
frequencies as low as 10 cycles per second
are amplified nearly as much as those of 100
cycles per second. The grid stopping con-
denser should be one of very low leakage
for if it is not, leakage from the positive
voltage at the left of it may cause the grid
of the tube to become positive.

The 56 is biased by a 3,000-ohm resistor
between the cathode and ground. This high
value is needed because of the low amplifica-
tion factor of the tube and also because of
the 50,000-ohm plate load. The internal
plate a-c resistance of the 56 is rated at 9,-
500 ohms, and the amplification factor is
13.8. If we take these values together with
the load resistance of 50,000 ohms, we get
a voltage amplification of 11.6 times. No
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FIG. 2

A low-gain, resistance-coupled am-

plifier utilizing a 56 tube. It is self-

biased, with the bias resistor shunted
by a 4 mfd. condenser.

doubt, the internal resistance is higher than
9,500 ohms in this circuit, so a closer value
of the actual amplification is 10 times, or it
may be a little less.

Hum Elimination

In this amplifier also it is necessary to
prevent reverse feedback as much as pos-
sible. For that reason a 4 mfd. condenser is
connected across the bias resistor. Thus the
reverse feedback on all essential audio fre-
quencies is negligible.

Hum 1is eliminated by the expedient of
connecting a 50-ohm potentiometer across
the heater leads and grounding the slider.
A point can always be found where the hum
1s a low minimum.

The output is delivered to the grid of the
next tube through a stopping condenser
which may vary in value from 0.1 to 1.0
mid. Which value to use depends on the
value of the grid leak that is put in the grid
circuit of the next tube and also on the re-
qmreq amplification on the low audio fre-
quencies. Ior broadcast reception or pure-
ly sound amplification a resistor as low as
50,000 ohms can be used when the stopping
condenser has a value of 1.0 mifd. If the
condenser has the lower value indicated the
grid leak should have ten times the value,
that is, 500,000 ohms.

The plate supply voltage should be 250
volts, that is, between ground and B plus.
Somgwhat higher values may safely be used
but it is not necessary if another tube fol-
lows because the output of this stage will be
more than enough to load up the largest
power tube now in common use.

PEEP-HOLE TELEVISION

It is entirely practical to utilize a receiver
that covers broadcasts and police waves for
a peep-hole television receiver. There are
several television transmitters near the po-
lice fr.equencies, and a small motor, either
1nduct19n or synchronous type, may be used
in conjunction with a small disc.
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A 4-WATT OUTPUT

From a Power Amplifier Worked on 110-Volt D-C Line,
with 48’s in Push-Pull Output

By Einar Andrews
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Fig. 1

A four-tube d-c amplifier utilizing two 37’s and two 48’s, the latter in push-pull. The circuit is capable of a high
audio gain and an output of about four watts.

N AMPLIFIER of considerable power
A output can be constructed with small
lheater tubes to be worked on a 115-
volt d-c line, provided that the output stage
utilizes two 48 tye power tubes. Allowing
for a small voltage dro in the filter choke
the output will be about 4 watts. This is
comparable with the output of receivers
using push-pull tubes with more than twice
the voltage on the plates. The reason for
the high power outut is the high plate cur-
rent drawn by the 48 tubes. )
In Fig. 1 is a four-tube, three-stage audio
arplifier utilizing two 37’s and two 48’s, to-
gether with transformer coupling in all the
stages, including one in front of the first
tube. An amplifier of this sort is capable
of a very high gain since there are three
step-up transformers. )
The primary of the first transformer is
not conductively connected to anything, and
for that reason it may be connected to any
source of signal—microphone, phonograph
pick-up, or radio detector. There is, how-
ever, a condenser of one microfarad con-
nected between one side of the primary and
ground, and therefore this side must be con-
nected to the low potential side of the
signal source.

Control of Volume

The volume of the output, or the gain of
the amplifier, is controlled in the secondary
of the first transformer. A 500,000-ohm
potentiometer is connected across the wind-
ing and the slider of this is grounded. This
connection makes it practical to mount the
otentiometer on a grounded chassis or panel.
To obtain a close control of the gain the
potentiometer resistance should be tapered
and the slow change in the resistance should
be connected to the grid of the tube.

The first amplifier tube is bhiased by a
resistance of 2,500 ohms of one-watt rating.
Tt is shunted by a condenser of 4 mfd. This

may be of the electrolytic type and if such
is used it may also be of the low voltage
rating kind, for the drop across the resist-
ance will not be more than 10 volts at any
time. The operating bias is about 7 volts.

Following the first 37 tube we have an
interstage audio frequency transformer.
This is a simple coupler with the primary
going to the plate supply and the secondary
to ground.

The second tube is also a 37 and it is
biased by another 2,500-ohm resistance and
this is shunted by another 4 mifd. condenser.
It may be identical with the first by-pass
condenser.

The Push-Pull Stage

In the plate circuit of the second 37 we
have a tone control connected between the
plate and ground. It consists of a 0.03 or
0.05 mfd. condenser in seies with a variable
resistance having a maximum value of
100,000 ohms. The two elements of the tone
control are connected so that one side of the
variable resistor can be grounded. There-
fore it may be mounted on a metal chassis
or panel.

After the tone control we have a push-
pull input transformer. It should be de-
signed to work between a tube having a
plate resistance of around 10,000 ohms and
the grids of two tubes operating 180 degrees
out of phase. Between the two cathodes of
the 48’s and ground is a bias resistance of
190 ohms and this iss hunted by a con-
denser of 2 mfd. The rating of the resist-
ance should be 5 watts because the current
is heavy.

The Filament Circuit

A regular dynamic loudspeaker with a
115-volt field and a push-pull input trans-
former attached, suitable for the 48s, should
be employed. The field is put directly
across the line and only the first 2 mfd.
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filter condenser smooths out the fluctua-
tions in the current.

All the filaments of the circuit are con-
nected in series. Since the total filament
current is 0.4 ampere and the drop in the
tubes is 72.6 volts, a series resistor of 105
ohms, of 25-watt rating is used as a ballast.
To compensate for the difference in current
taken by the 48s and the 37s, a 125-ohm re-
sister, of 2-watt rating, is put across the
two 37 filaments.

The plate current is filtered by means of
a 10-henry choke coil and two shunt con-
densers, one of 2 mfd. across the line and
one of 4 mfd. across the plate voltage line
after the filter choke. In view of the fact
that in most instances the negative side of
the power line will be “hot” and the posi-
tive grounded, a 2 mfd. condenser is con-
nected between the negative side and
ground. What has been called ground pre-
viously, that is, the cathode side of the am-
plifier, is ground only for the high f{re-
quency signal. It was called ground out of
habit. In a d-c amplifier of this type it may
be the actual ground but in most instances
it is not.

Electrolytic Precaution

If the three filter condensers are of the
paper dielectric type there is no danger if
the power plug is inserted the wrong way.
The set will simply not function until the
plug has been inserted the right way. If,
however, electrolytic condensers are used
proper polarity is essential if the electro-
Iytic condensers are put across the line the
wrong way, permanent damage will result.
The positive sides of the two condensers in
the filter proper should be toward the side
containing the fuse and that of the two
hetween the negative side and ground should
be grotinded.

A fuse F is put in the positive side of the
line next to the plug. A one-ampere fuse
will be sufficient protection.


www.americanradiohistory.com

8

RADIO WORLD

November 11, 1933

MUCH FROM SEVEN TUBES

LATEST ADVANTAGES,INCLUDING PENTAGRID MIXER,
DIODE DETECTION, A.V.C. and HEATER OUTPUT VALVES
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FIG. 1

A typical seven-tube superheterodyne incorporating the latest special purpose tubes, diode detection, a. v. c.,
and push-pull pentode audio amplification.

TYPICAL seven-tube superheterodyne
A incorporating all the latest features

and suggested in the RCA Radiatron-
Cunningham radio tube manual is shown
schematically in Fig. 1. The first tube is a
58 radio frequency amplifier, the second is
a 2A7 penagrid detector and oscillator, the
third is a 58 radio frequency amplifier, the
fourth is a 55 diode detector, audio ampli-
fier, and automatic volume control, the fifth
and sixth tubes are 2AS pentode power am-
plifiers in push-pull connection, and the sev-
enth is a 5Z3 full-wave rectifier.

The circuit has two radio frequency selec-
tors ahead of the first detector, each being
of the straight radio frequency transformer
type with tuned secondary. The oscillator
is of the tuned grid typé with grid leak and
stopping condenser, and the tuner is of the
padded " type. The padding condenser is
Cl in series with the tuning condenser, one
of the sections of the three gang condenser.

Two doubly tuned intermediate frequency
transformers are employed, each tuned to
175 kc. Since this intermediate frequency
is used, the inductance in the tuned cir-
cuit of the oscillator must be designed for
this frequency and the broadcast band, and
the padding condenser likewise must be pro-
portioned to fit this frequency. It should be
variable over a range about 1,000 mmfid.

A Notable Feature

A notable feature of the receiver is the
thorough filtering to avoid interaction
among the various stages. First note that
the screen and plate returns are made to the
cathode, and not to ground. This applies to
the radio and intermediate frequency ampli-
fiers. In the plate return lead of each of
these tubes is a radio frequency choke coil,

which may have a value of 85 millihenries
for each. In the screen of each of these
tubes is a resistor of 20,000 ohms. The by-
pass condenser that is connected to the ca-
thode in each instance is 0.1 mfd. These
filters, therefore, are adequate in preventing
any appreciable signal currents from getting
into the plate supply and thence into the
other tubes.

There is also a condenser of like value
across each bias resistance and another of
still the same value across each automatic
bias filter resistor. The condensers associ-
ated with the bias are connected to ground.
Thus for each of the amplifier stages there
are four 0.1 mifd. condensers. The auto-
matic bias filter resistor in each circuit is
250,000 ohms, and this taken in conjunction
with the 0.1 mifd. condenser makes a satis-
factory filter combination.

Filtering Detectors

In the first detector the screen and plate
returns are by-passed to ground, in each
case with a condenser of 0.1 mfd. In the
plate lead is a radio frequency choke, which
may have a value of 85 millihenries, and
in the screen lead is a resistor of 20,000
ohms. Again there is thorough filtering.
In this circuit also there is a 0.1 mifd. by-
pass condenser across the bias resistor.

One feature should be noticed about the
oscillator in conjunction with the bias on
the detector part. The grid leak of the os-
cillator, which may have any value between
10,000 and 50,000 ohms, is connected so that
the oscillator grid is also biased bv the bias
resistor on the mixer. Sometimes this pre-
vents oscillation. Hence if the oscillator
should fail to function, the grid leak should
be connected directly to the cathode. That
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makes the circuit start oscillating in every
instance if other conditions are correct. The
grid stopping condenser has the usual value
of 250 mmid.

In the second detector the load resistance
is shunted by a condenser of 250 mmfd., the
load resistor is a potentiometer of 500,-
000 ohms. This potentiometer serves as an
audio frequency volume control. It will be
observed that the load resistance is connect-
ed directly to the cathode, thus eliminating
the handicap on the detector occurring when
the bias on the amplifier part of the detector
tube is included in the rectifier circrit. The
grid of the triode is biased by returning the
cathode to a point on the voltage divider 20
volts above ground and then by returning
the grid to ground. Thus fixed bias is em-
ployed on the triode.

Stopping the Intermediate

Two things are done to prevent the inter-
mediate frequency signal from entering the
audio amplifier. In series with the stopping
condenser next the slider of the potentio-
meter, which has a value of 0.01 mid,, is a
radio frequency choke coil, which may have
a value of 85 millihenries, or even as high
as 250 millihenries. This choke prevents the
carrier frequency from reaching the grid
of the triode and hence from being ampli-
fied. The other thing that has been done is
to connect a condenser of 500 mmifd. across
the output of the triode, that is, from the
plate to ground. The series choke and this
condenser together are effective in stopping
the carrier freauencv.

The grid leak of the triode is one megohm.
Considering that the stopping condenser has
a value of 0.01 mid.,, the time constant of
the combination is 0.01 second, and this is
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LIST OF PARTS
Coils

Two radio frequency transformers for 350
mfd. tuning condensers.

One oscillator coil for 350 mmfd. condenser
and 175 kc intermediate.

Two doubly tuned intermediate frequency
transformers, 175 kc.

One push-pull audio input transformer.

One audio push-pull output transformer

art of speaker).

Fo(ul; radio fprequen)cy choke coils, about 85
millihenry each.

One 600-ohm filter choke. ]

One loudspeaker with 1,000-ohm field coil.

One power transformer.

Condensers

One gang of three 350 mmifd. tuning con-
densers.

Thirteen 0.1 mfd. by-pass condensers.

One 250 mmifd. condenser.

One 500 mmfd. condenser.

One 0.02 mfd. condenser.

One 0.02 mid. condenser.

One 0.25 mfd. condenser.

One 1.0 mid. by-pass condenser.

Four & mid. electrolytic by-pass condensers.

Resistors

Three 300-ohm_bias resistors.

One 205-ohm, 5-watt bias resistor.

Three 20,000-ohm resistors.

One 25,000-ohm resistor.

One 25,000-ochm voltage divider, 10-watt
rating. )

“Three 0.25-megohm resistors. )

One 0.5-megohm potentiometer (audio vol-

ume control). )

Three 1.0-megohm resistors.

One 14,000-ohm resistor.

Other Requirements

One four-contact socket.
Five six-contact sockets.
One seven-contact socket.
One line fuse.

One vernier dial.

Four grid clips.

high enough to insure full amgli{i:ation of
even the lowest audio freque_ncxes that are
essential to natural reproduction.

The Audio Amplifier

The push-pull input transformer is_ con-
nected to the triode of the 55. This is one
reason why fixed bias is used on the triode,
for if diode bias were used on it the plate
current would be excessive on no signal, and
hoth the tube and the transformer would
be damaged.

The two tubes in the push-pull stage are
biased by a single resistor of 205 ohms, of 5
watts rating. This is shunted by a conden-
ser of 0.25 mid. As a by-pass this conden-
ser is not very effective except on the very
highest audio frequencies. However, the
stage is push-pull and it does not nqed a
by-pass condenser across the bias resistor.
Unbalance is more [ikely to occur on the
higher audio frequencies than on the lower,
and therefore the condenser serves a useful
purpose.

Across the primary of the output trans-
former is a tone filter consisting of a 14,000-
ohm resistor in series with a 0.02 mfd. con-
denser. This combination cuts down the out-
put on the higher audio frequencies more
than it does on the low. One effect of this
is to reduce the hiss which ordinarily oc-
curs when the set is at its maxmum sensitiv-
ity. The large condenser across the load
resistance also helps to discriminate against
the noise as well as other high frequencies
in the output.

Output Transformer

The output transformer should have a
plate-to-plate impedance of 14,000 ohms,

and, of course, its primary should be center-
tapped. The ratio depends on the resistance
of the voice coil, and to get the best com-
bination the speaker used should have the
transformer built in and it should have been
designed for the 2AS tubes.

Automatic Volume Control

Only one of the diode plates of the 55 is
used for detection. The other is used for
the automatic volume control rectifier. The
input to the second rectifier is obtained from
the last intermediate frequency transformer
secondary by connecting a condenser of
0.006 mfd. between the two diode plates.
Virtually, therefore, the same voltage is im-
pressed on both rectifiers. The load resis-
tance of the second rectifier is connected
between the anode plate and ground, and
has a value of one megohm. Another re-
sistor of the same value is used as a filter
resistor in the common grid return lead,
and this is shunted to ground by a conden-
ser of 0.1 mfd.

The grid returns of the two high frequen-
cy amplifiers and of the mixer part of the
2A7 are connected to the automatic bias.
Hence all these tubes are controlled auto-
matically. In the lead to each is a resistor
of 250,000 ohms. The signal controlled bias
governs the amplification efficiency of the
radio and intermediate frequency amplifiers
and the detecting efficiency of the mixer por-
tion of the 2A7

The B Supply

The power supply is built around a 5Z3
tube used as a full-wave rectifier. This re-
quires one five-volt centertapped winding
on the power transformer and one high volt-
age centertapped winding. The high voltage
winding should be such that when the line
voltage is 115 volts, the r.m.s. voltage across
each half of the secondary should be 400
volts. This will make the rectified voltage
across the first filter condenser 430 volts
when all the tubes in the circuit are func-
tioning. The value of this condenser is 8
mfd. and it should be of the electrolytic
type with a 500-volt rating.

L1 is the field of the loudspeaker and it
should have a resistance of 1,000 ohms. Be-
sides serving as a field for the speaker it
also serves as the first filter choke. An-
other condenser of 8 mid. and the same
voltage rating is put across the line after
the field coil. Then {ollows another filter
choke. This should have a resistance of 600
ohms and an inductance of 20 or 30 henries.
After this choke there is another by-pass
condenser of the same capacity and voltage
rating as the other two.

Besides the two rectifier windings on the
power transformer is a 2.5-volt winding to
serve the heaters of all the tubes. The total
current drawn from this winding will be 7.3
amperes and its rating should be accord-
ingly.

The receiver is protected by a one-ampere
fuse in the primary circuit.

Voltage Division

Across the last filter condenser is a volt-
age divider having a total resistance of 25,-
000 ohms and a wattage rating of 10 watts.
The voltage across the total resistance is 250
volts, and that is the voltage applied to the
plates of all the tubes, as well as on the
screens of the two power tubes. It is also
applied to anode of the oscillator, but
through a resistance of 25,000 ohms. The
screens of the first three tubes are returned
to a point 100 volts from ground. The
point to which the cathode of the 55 is con-
nected is 20 volts above ground.

The current that flows into the tap for
the screens is 4.2 milliamperes and that com-
ing back at the cathode connection is
milliamperes. With these currents and the
known voltage drons in the three resistance
sections and the known total voltage across
the total 25,000 ohms, it is possible to de-
termine what the resistance of each section
should be. "Without going 1 irough the com-
putation they are, counting rom the bottom

up, 15,000 ohms, 8,000 ohms, and 2,000 ohms.
The bleeder current through the middle sec-
tion is 10 millamperes.

Power Consumption

The total current drawn by the plates
and screens and the bleeder is 122 milliam-
peres. A small amount may be drawn by
leakage through the electrolytic condensers.
Let us say that the total current is 125 mil-
liamperes. The voltage drop across the first
condenser is 430 volts. Hence the power
expended in the plate supply circuit, exclu-
sive of the loss in the rectifier, 1s 53.75
watts. This includes the power required
for the loudspeaker field.

The power expended in the heaters of the
amplifier tubes 1s 18.25 watts and that ex-
pended in the filament of the rectifier is 15
watts. Hence the total power of the fila-
ments is 33.25 watts, and the total power
required by the set, exclusive of transform-
er losses and loss in the rectifier, is 87
watts. If we add 20 per cent. for these
losses the total power requirement by the
set is nearly 105 watts.

Cost of Operation

Now if the line voltage is 115 volts and
the set takes 105 watts, the current in the
primary should be at least 0.9 ampere. The
fuse used is rated at one ampere and there-
fore there is not much latitude. But it is
better to have such a narrow range than
to have a fuse that passes so much current
that it does not protect the receiver. More-
over, we assumed a 20 per cent. increase
in the losses to allow for transformer and
rectifier tube losses. These may be higher
than the actual losses are. This would make
the current a little less than 0.9 ampere.

At 10 cents per kilowatt hour the cost
of operating the receiver, exclusive of de-
preciation, is approximately one cent per
hour. If the receiver is operated four hours
every day, it will add about $1.25 to the
monthly electric bill.

Power Output

The maximum undistorted power output
of thi. receiver is six watts. That is double
the output of a single tube of the 2AS type.
A push-pull stage will actually put out
more without increasing the harmonic dis-
tortion.

_The sensitivity of the receiver is very
high as compared with former models of
receivers having the same number of stages.
If we were to count each tube that per-
forms two functions as two tubes, this re-
ceiver would be a nine-tube set, for the
oscillator and mixer functions are per-
formed by the 2A7 and the detector and
first audio amplifier {unctions fare per-
formed by the 55. The sensitivity of the
circuit compared favorably with a nine-tube
set in which each tube performs a single
function and in which the last stage is
push-pull.  Facts that make the sensitivity
high are the step-up in the transformer fol-
lowing the 55, the high gain of the 2AS
tubes, the efficient mixing in the 2A7, and
the doubly tuned intermediate frequency
transformers.

High Selectivity

The selectivity is also high because first
we have two radio frequency transformers
with tuned secondaries and then again, we
have the two doubly tuned intermediate
frequency couplers. The two radio fre-
quency transformers are adequate for sup-
pressing all frequencies that might cause
heterodyning which would get through the
intermediate amplifier at the resonant fre-
quency of the four tuned circuits, and these
in turn have adequate selectivity for elimi-
nating interference by stations nearer in
frequency. Since the intermediate frequen-
cy is 175 kc, the frequencies that might
cause heterodyning are removed from the
desired frequency by 350 kc.
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Fig. 1

A typical universal receiver utilizing 0.3-ampere tubes and a 25Z5 rectifier.

HE CIRCUIT diagramed in Fig. 1 is

I a typical universal receiver. It con-

tains five tubes, one of which is a
2575 rectifier. The rest of the circuit is a
four-tube superheterodyne in which the vol-
ume is controlled manually by controlling
the input to the first tube and the gain in
the second tube. The type of volume con-
trol employed in this circuit has been found
the most satisfactory in a small set, that is,
in a set that employs the minimum number
of tubes.

High-gain tubes as amplifiers and detec-
tors and a double function tube as oscillator
and mixer makes the receiver much more
sensitive than a four tube superheterodyne
ordinarily is. The double function tube is
the 6A7, which first serves as a highly effi-
cient detector, or mixer; and second serves
as oscillator. The mixer portion of the tube
is biased by a 150-ohm resistor in the cathode
lead, and this is shunted by a condenser of
0.1 mid.

The Oscillator

The oscillator is of the tuned grid type,
with the tuning condenser connected directly
between the grid and ground. The coil 1s
connected between the grid and the series
padding condenser, across which is a 10,000-
ohm grid leak. The low value of the series
condenser, namely, 0.0004 mfd., suggests
that the circuit has been designed for a high
intermediate frequency. Of course, it can
be used for any intermediate frequency by
selecting the proper oscillator inductance and
the proper value of the series padding con-
denser. In this case the grid leak is con-
nected so that the operating bias on the
oscillator is the same as the bias on the
mixer element. In case this should not
result in oscillation all that is necessary is
to connect the 10.000-ohm grid leak to the
cathode instead of to ground.

For anode of the oscillator the second

control of the volume.

grid is used and for that reason the plate
coil is connected between this element and
the highest available positive voltage. It
will be noticed that the plate return of the
mixer is connected to a tap on the plate coil
of the oscillator, and that, therefore, the
plate of the mixer gets the same voltage as
the anode of the oscillator. The screen of
the mixer also gets the same voltage. The
screen is by-passed directly to the cathode
by means of a 0.1 mfd. condenser.

In the intermediate frequency amplifier,
which is a 78 tube, all by-passing is done to
the cathode of the tube. Thus there is a
0.1 mfd. condenser between the plate return
and the cathode, another of the same value
between the screen and the cathode, and
still another of the same value between
ground and the cathode. In the plate lead
below the condenser is a 60 millihenry
choke as an aid in filtering the circuit. A
430-ohm bias resistor is connected in the
cathode, and this determines the minimum
hias and hence the maximum amplification.
The bias resistor is connected to one end of
the 500,000-ohm control potentiometer in the
grid circuit of the first tube. The other end
of this potentiometer is connected to the
antenna end of the primary coil of the first
radio frequencv transformer.

The slider on the volume control potenti-
ometer is connected to the cathode side of
the circuit, but it is not grounded. Instead
a condenser of 2 mfd. is connected between
ground and the slider. This condenser serves
to protect the receiver against a possible
short and at the same time as a filter. In
the antenna lead is a condenser of 0.002
mfd.. the purpose of which is to protect the
circuit against a possible short of the line
through the antenna.

The Detector

The detector is a 77. In its cathode lead
is a bias resistance of 17,500 ohms shunted

www americanradiohistorv com

It is a superheterodyne with manual

by a condenser of 10 mfd. This should be
an electrolytic, with its positive side to the
cathode. A condenser of 0.00025 mid. is
connected between the plate of the tube and
the cathode, and the suppressor is also con-
nected to the cathode. A 60-millihenry
choke coil stops the carrier from passing on
the audio frequency amplifier. The plate
load on the detector is 500,000 ohms. It is
noticed that the screen is connected to the
highest voltage, the same as the plate re-
turn, and that there is no resistance in the
screen lead. Thus the screen voltage is
much higher than the effective plate voltage.

The stopping condenser between 'ﬁm
plate of the detector and the grid of the
power amplifier is 0.01 mfd., and the grid
leak is 250,000 ohms. The power tube is
biased by a resistance of 625 ohms, of 2
watts rating. A shunt condenser of 10
mid. is across it, and this condenser should
be of the electrolytic type. A dynamic type
speaker with a suitahle transformer for the
43 tube completes the circuit.

The Power Supply

Since the circuit is to be used on either
alternating or direct current, a rectifier must
be used, and this is of the 25Z5 type. One
side of this tube is used solely for the field
of the dynamic speaker while the other is
used for the plate supply. The field coil
has a resistance of 2,000 ohms and is seen
in the left cathode lead of the tube, This
coil is shunted by an 8 mfd. electrolytic
condenser. In the right cathode lead is a.
200-ohm choke coil which is used for filter-
ing the rectifier current. Two 8 mfd. elec-
trolytic condensers are used in the filter.
Across the line is a 20,000-ohm bleeder re-
sistor and also a 001 mfd. by-pass con-
denser, which is for the purpose of shunting
radio and intermediate frequency currents.
There is no voltage divider as all the screens
and plates are returned to the highest avail-
able voltage.
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DIODE TO PUSH-PULL

How the Split Relationship is Developed

F THE DETECTOR is of the diode
I type, it may be coupled to a push-pull

amplifier without difficulty, provided we
use stopping condensers to prevent the volt-
age across the load resistance on the diode
from upsetting the operating biases on the
amplifier tubes. The method of coupling
is shown in Fig. 1.

The 36 tube is used in this instance as
the diode. The grid is utilized as the anode
of the rectifier and the cathode and plate
tied together as the cathode. A load re-
sistance R of high value, say 500,000 ohms,
is connected acrgss the output and this re-
sistor in turn is shunted by the condenser
C for taking out the carrier fluctuations.

The audio signal voltage across R is di-
vided equally between the two grids of the
push-pull stage indirectly. The two stop-
ping condensers Cl are connected between
the ends of the load resistance and the two
grids. Then two equal resistors R2 are
connected, in series, between the two grids.
These resistors really divide the voltage.

The two 59 tubes are biased by a resis-
tance R3 placed in the common cathode lead
and one side is grounded and connected to
B minus. The bias resistor is shunted by
a condenser C2.

Dividing the Signal

If the signal voltage across R is of the
order of 40 volts, peak value, both of the
cutput tubes will receive all the signal volt-
age that they can handle, Although the
direct current in R flows in only one direc-
tion, the audio signal current in the two
R2 resistors will flow first in one direction
and then in the other. But at any instant
the current will flow in both in the same
direction. Hence when the upper grid be-
comes less negative the lower grid becomes
more negative, and vice versa. That is, the
two grids receive the signal voltages 180
degrees out of phase, which is the condition
for push-pull operation.

The operating bias is not in any way
affected by the direct current in the load
resistance and it is determined only by the
plate and screen currents in the two 59
tubes. Since these currents increase in one

By C. L. H Ames
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The tube at left is a triode.used as a diode. The extremes of R being
of equal voltages opposite in phase, the push-pull relationship obtains.
The output must consist of pentodes for sensitivity reasons.

of the tubes at about the same rate as they
decrease in the other, there is virtually no
change in the current in the bias resistor.
Therefore the operating bias is constant and
there is no reverse feedback through the
bias resistance. Tt is for this reason that
a by-pass condenser is often omitted from
a push-pull amplifier. When the condenser
C2 is used it does not have to be large
for it is only effective at the higher audio
frequencies where some unbalance is likely
to occur.

Choice of Condensers

The value of the filter condenser across
the load resistance depends on the frequency
of the carrier and on the value of the load
resistance. If the signal is of an inter-
mediate frequency, the condenser might be
as high as 250 minfd., assuming a load re-
sistance of half megohm. If the signal car-
rier falls in the broadcast band the con-

denser might be of about 100 mmid. For
any value of R, the higher the condenser
across it the more will the high audio fre-
quencies be reduced, and the smaller it is the
less will the detection efficiency be. If the
gain in the receiver with which this de-
tector amplifier is used is very high so
that there is considerable tube noise, it is
well to use a condenser as large as 250
mmfd. because this will cut down the noise
to a very noticeable degree. It might,
therefore, be used as a tone control.

The choice of the two condensers Cl de-
pends on the value of R2 and also on how
well the amplification is to be maintained
on the very lowest audio frequencies. Sup-
pose that each resistance in the grid circuit
of a tube is half megohm, then the con-
denser should not be less than 0.02 mfid.
and it would be better to use as high a
value as 0.05 mfd. There is no reason why
they should not be larger provided that
leaky condensers are not used. Leakage
will unbalance the biases on the two tubes.

Literature Wanted

Readers desiring radio literature from
manufacturers and jobbers should send
a request for publication of their name
and address.  Address Literature
Editor, Rapio WorLp, 145 West 45th
Street, New York, N. Y.

0. K.YRadio Service, 228 Erie Blv’'d, Schenectady,
N.

G. B. Brandon & Bro., West Middlesex, Penna.
Lloyd Schmidt, Lodge Fole, Nebr.
V. Battegelli, 15330 Monica Ave., Detroit, Mich.

Oliver F. Klein, 2235 N. 39th St., Milwaukee,
Wisc.

Arthur K. Woodman, P. O. Box 337, Palm Beach,

Fla,

Arthur L. Dallin, Box 67, Fairfield, Idaho.

J. D, Hayden, 317 S. TFirst St., Winterset, Towa.

L. E. Gandia, Santurce, P. R.

Morley S. Deller, Brownsville, Ont., Canada,

E. M. Neofsey, 634 Monroe Ave., Elizabeth, N. J.

Joseph M. Schubeck, #8360 Norwalk Street, Ham-
track, Mich.

T. R. Jones, 835 No. 2nd St., Camden, N. J.

John Wrable, 845% Washington St., Rear. Brad-
dock, Pa. ¥ .

Alfred Zimiga, 2938 22nd St., San Francisco, Calif.

Vernon A. Douglas, 8 Second Ave., Garwood, N. J.

Morris M. Joyce, 415 E. Sycamore St., Vincennes,
Ind.

F. Avenia, 77 Main St.,, White Plains. N. Y.
Kurt Wilde, 2255 Irving Park Blvd., Chicago, Il
A. Voris, 716 Main Street, Daytona Beach Penin-

sula. Fla.
Otto Krause, 59 West Forest Ave., Detroit, Mich.

Kenneth E. Gould, 110 East Third St., Frophets-
town, Tl

F. L. Sprayberry, 132 Bryant St.,, N. W., Wash-
ington. D, C.

Robert T. Clark, Dawe's Farm, Lachine, Que.
Canada.

Francisco Perez Rodriguez, Aguilera alta 42, San-
tiago _de Cuba.
A. J. Petchkis, Center Moreland, Penna.

Harold E. Boutillier, 58 Alexandra St., Sydney,
N, S.. Canada.
Joseph L. Berry., 140 Reiman St., Buffalo, N. Y.

Edward B. Sutherland, Central Fire Station, West
Palm Beach. Fla.

K. A. Maxwell, 216 Elysian St., Pittsburgh, Pa.

W. H. Bailey, 515 Bay State Bldg., Lawrence
Mass.

Pilot Radio Renewed

Pilot Radio Corporation has opened new quar-
ters at Long Island City, comprising two large
floors. Isidore Goldherg is president and Syl-
vester T. Thompson vice-president and general
manager. Mr. Goldberg founded the Pilot busi-
ness in Brooklyn years ago. Mr. Thompson was
vice-president of Kolster Radio Corp.. and has a
radio history dating away back to the early
days.
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CORPORATION ACTIVITIES

Crosley Radio Corporation: Net profit for the six
months ended Sept. 20, 1933, after depreciation,
Federal taxes, royalties and other charges,
$169,805, equalling 31 cents a share on 545,800
shares of no-par capital; contrasted with net
loss of $300,700 last year, for the same period.
For the quarter ended Sept. 30, 1933, there was
a net profit of $64,894, after the same charges,
or 12 cents a share, compared with $104,911, or
19 cents a share in preceding quarter, and net
loss of $223,002 in third quarter of last year.
The sales were $2.294,950, compared with $2,338,-
028 in preceding quarter.

Griggsby-Grunow Company and Subsidiaries: Net
loss for the quarter c¢nded Sept. 9, 1933, after
amortization, depreciation, taxes, and other
charges, $760,640. The net loss for the thirty-
six weeks ended Sept. 9, were $2,215,530, after
same deductions.

United American Bosch Corpoartion Net profit for
the quarter ended Sept. 30, 1933, after depreci-
ation and other charges, of $75,994., equal to 27
cents a share on $278,5%9 no-par capital shares,
compared with $41,590 or 15 cents a share in
preceding quarter. and net loss of $176,586 in
third quarter of 1932. Net income for the nine

months ended Sept. 30, 1933, after the same
charges, $41,079, or 15 cents a share, contracsted
with net loss in the previous year, of $647,115.
Sales for nine months, $2,216.800, compared with
$2,227.953 last year; and $981,600 in third quarter
of this year against $777.400 in same period of
last year.
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HERE are four-tube a-c broadcast re-

ceivers, and they do not work so

poorly at that, therefore why a test
oscillator that has six tubes?

The device is a-c operated, therefore it
has a rectifier, VT-6. It is an oscillator,
and therefore a tube is used for generating
the test frequencies, VT-2. It is necessary
to have modulation, and in a high-class out-
fit the audio oscillator would be a separate
tube, VT-5. A stage of amplification serves
two purposes: (a) increasing the output and
(b) rendering the generator free from de-
tuning due to the load imposed by the meas-
ured circuit. Hence amplifier tube VT-3.
It is helpful to have some idea of the out-
put voltage, hence a vacuum tube voltmeter
1s used. VT-4. Many are the times that the
user of a test oscillator desires a standard
of frequency, and since broadcasting stations
serve that purpose, an oscillator that covers
part of the broadcast band, in the low-fre-
uency region, provides an immediate check
on the test oscillator, which accounts for the
sixth tube, VT-1.

Stability Achieved

A single principle is applied to both r-f
oscillators. The circuit is that of the Hart-
ley as modified by Edward M. Shiepe. Grid
leak and condenser are used, and if the ca-
pacity ratio in the tuning circuit is large.
the stability is high. meaning considerably
better than 1 per cent.

With the aid of the frequency-standard
broadcast oscillator the closeness can exceed
0.5 per cent.

The operation of the grid current oscilla-
tor with enlarged tuning capacity results
in frequency stability that is close to that of
a crystal. When the capacity ratio becomes
high the frequency stability becomes poor,
and the amplitude stability wretched. How-
ever, with large capacity the amplitude sta-
bility is most excellent, and the two (fre-
quency and amplitude) seem to go hand in
hand. The frequency stability is maintained
against both wobbulation and drifting.

In fact, so excellent is the amplitude sta-
bility that a neon lamp is included across
the tuned circuit, and it may be used as pilot
lamp, so that one will have constant con-
firmation of this stability while the oscilla-
tor is in operation. The lamp will glow
with a steady orange illumination. The eve
can not perceive any change in iliumination
whatever, and the neon lamp is so sensitive
and so quick in response that even small
differences could be noted visually.

Since the current through the lamp is
constant, the lamp’s resistance is constant,
and no varying detuning effects are intro-
duced. .

Standard Practice

The lead from the circuit to the lamp's
high potential should be of shielded wire
and the shield grounded. The extra capacity
is of no consequence, though unexpectedly
large. We are dealing with a special type
of circuit wherein a large minimum capac-
ity is purposely introduced.

The circuit is almost entirely standard,
except for the extra stability thus provided.
and it has the standard accoutrements of
modulation attenuator and output attenuator,
plus means of switching the coils and
switching the broadcast oscillator and audio
oscillator on and off for instantaneous re-
sults, as heaters are kept going, and like-
wise provision for independent use of the
VTVM in the output circuit of the tested
device.

The dial may be calibrated in frequencies.
and since there is a low ratio of maximum
to minimum capacity, the frequency ratio
will be small. It would be very convenient
to have a 2-to-1 firequency ratio, which
would require a 4-to-1 capacity ratio. For
some overlap the capacity ratio may slightly
exceed 4 to 1. The inductance has to be
selected on some single ratio, and if this is
made 1 to 4 (the reciprocal of the nominal
capacity ratio), a dial may be calibrated

A SEMI-PRECISION TY
50 to 1,600 kc Range

By Herma

from 100 to 200, and conld represent fre-
quencies of 50 to 100 kc (halving the
scale) ; 100 to 200 ke directly; 200 to 400 kc,
doubling the scale; 400 to 800, quadrupling
the scale, and 800 to 1,600 k¢, octupling the
scale. Five tiers could be arranged on the
dial, if preferred, and the different rows of
numbers written in for the single radial
scale. If different colors are used for this
numbering, and the switch points cor-
responding to the frequency range on the
dial are colored likewise, the switch would
be visibly co-ordinated with the scale. Ac-
tually, if a neon lamp is used, the coloring
of the switch points would have to take into
consideration the orange hue contributed by
the lamp.

Condenser Values

Examples have been worked out for twa
capacities of tuning condenser, one rated
0.00035 mfd. and the other rated 0.0005 mfd.
The smaller condenser is practically stand-
ard and obtainable almost everywhere, but
the usual capacity is really nearer 0.00036
mfd. The larger one also is widely distri-
buted, being General Radio type 247, the ac-
tual maximum being 0.00059 mfd.

Taking the 0.00036 mfd. condenser, the
first problem to solve is what parallel ca-
pacity must be added to yield a capacity
ratio slightly greater than 4. We find the
parallel capacity, Cx, for the VT-2 circuit,
and this tuning condenser, should be &0
mmfd. This is easily attained by inserting
in the circuit, perhaps anchored to the chas-
sis top, though not accessible from the front,
an air-dielectric condenser of 100 mmf{d. rat-
ing, ahd adjusting it for the proper ratio.
The minimum capacity in circuit will be 105
mmfd., due to the tuning condenser’s mini-

Winding Data for
the Solenoid Coils

There are five solenoid coils. One is for
VT-1. Two each of the others are for VT-
2, depending on whether the tuning conden-
ser is 360 mmid. or 590 mmid.

In any instance the VT-1 coil is the same,
consisting of 160 microhenries, which may
be wound of 91 tight turns of No. 32 enamel
wire on l-inch diameter tubing, tapped at
the center, or a little off center toward the
ground end. For the same diameter tubing
the number of turns for No. 28 enamel wire
would be 118.

For the 360 mmfd. condenser the data
are:

360 microhenries (the two numbers just
happen to come out the same), 125 turns
of No. 32 enamel wire on a | 1-4 inch di-
ameter tubing; 90 microhenries, 75 turns
of No. 28 enamel wire on l-inch diameter
tubing.

590 mmfd. condenser: 210 microhenries,
95 turns of No. 32 enamel wire on l-inch
diameter tubing; 52.5 microhenries. 50 turns
of No. 28 enamel wire on the same di-
ameter.

In all instances there is a tap at center
or slightly off center toward the ground
end, all wire is wound tight or close, and it
is intended that aluminum shields be used.
2 1-16 inches O.D., 2 1-2 inches high, and
the numbers of turns specified take into ac-
count the inductance drop due to the shield-
ing. hence the numbers of turns are slightly
in excess of those for unshielded inductances
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A test oscillator with a monitor, separa
lation and output controls, and output
may be cor

mum and to the stray capacities, including
the coil's distributed capacity. The maxi-
mum capacity would be the sum of the tun-
ing condenser’s maximum, the coil's dis-
tributed capacity and the stray capacities,
450 mmfd. The capacity ratio would be 4.3
and the utilized frequency ratio 2, though
the attainment is 2.07.

For this condition, the following inductive
values are required:

K¢ Microhenries Remarks
50-100 kc 22,960 Honeycomb coil
100-200 kc 5,740 Honeycomb coil
200-400 kc 1,440 Honeycomb coil
400-800 kc 360 Solenoid
800-1600 ke 90 Solenoid

For the larger condenser, 0.00059 mfd.,
Cx should be 150 mmid., so a 200 mmid.
air-dielectric condenser may be used in
parallel with the tuning capacity. and ad-
justed as explained in a separate discussion.
The minimum capacity would consist of 25
mmifd. (coil's distributed capacity, conden-
ser’s minimum and strays) and 150 mmid.
external, or 175 mmid, and the maximum
the tuning condenser’s capacity (really 590
mmfd.) plus the distributed capacities (10
mmfd.) plus the parallel condenser (150
mmid.), or a total of 750 mmid. The fre-
quency and amplitude stabilities will be bet-
ter when the larger condenser is used, as
the actual minimum in circuit is 175 mmid.
compared to 105 mmid. in example of the
smaller tuning condenser.

Data for Larger Condenser

For the larger tuning condenser the fol-
lowing values apply:

kc Microhenries Remarks
50- 100 ke 13,360 Honeycomb
100- 200 ke 3,340 Honeycomb
200- 400 ke 840 Honeycomb
400- 800 ke 210 Solenoid
800-1,600 kc 52.5 Solenoid

. i
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PE TEST OSCILLATOR

in a Quality Instrument
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te audio oscillator, amplifier stage, modu-
meter. Effective percentage modulation
aputed also.

The honeycomb coils may be prepared by
the constructor from existing coils of too
much inductance. One example is the 25-
mlh tapped choke commercially obtainable,
this value of inductance representing no
shielding, so at first use it without shield
for testing. For the 000036 mid. con-
denser, with paralleled capacity included
(total 450 mmid.), the lowest frequency
should be 47.5 ke¢, which will beat harmon-
ically with 950 kc. For the larger conden-
ser, with parallel capacity, total 750 mmfd.,
the lowest frequency should be 34 ke, iden-
tifiable by a beat with 680 or 1,360 k¢
(twentieth and fortieth harmonics of test
oscillator).

For the smaller condenser turns may be
removed from this coil, after the coil is
shielded, until the lowest frequency regis-
tered in 50 kc. This may be achieved by
using as standards two local broadcasting

stations 50 kc apart, for a beat produced

i with one will not recur between the dial
spaces of the receiver used in this work,
until the other local is tuned in by the set.
Or, the broadcast oscillator of the present
unit may be used as the “receiver,” or an-
other test oscillator used at 50 kc, if it goes
that low, or at 100 or 200 kc. whereby har-
monics of the present 50 k¢ would beat with
those frequencies, and also beat with a
broadcasting station operating on a multiple
of 50 kc, as a frequency-standard monitor
ing assistance.

Inductance Assistance

The coil just discussed has 1.300 turns
originally. for the larger capacity conden-
ser much fewed turms are needed, as the
inductance is 13.360 mch, which is accom-
plished with around 1,000 turns, and it is
little trouble to remove 300, though tests
should be made so that not too many are
taken off in one operation.

Thus for both condensers the lowest-fre-
quency limit can be reached accurately.

As for the other honeycombs listed, there
is too much inductance in the following
instances, and turns removal should be re-
sorted to, with honeycombs of the cited
number of turns in series to improvise the
tap, the guide being maximum tuning ca-
pacity in VT-2:

5740 mch, two 400-turn coils in series
aiding, remove turns from one until beat is
struck with VT-1's 600, 700 and 800 kc.

1,440 mch, two 200-turn coils in series
aiding, remove turns from one until beat is
struc with VT-1’s 600 and 800 kc.

13,360 mch, two 800-turn coils in series
aiding, remove turns from one until beat is
struck with VT's 600, 650, 700, 750 and
800 kc.

3.340 mch, two 300-turn coils in series
aiding, remove turns from one for beats
with VT-1's 600, 700 and 800 kc.

840 mch, two 500-turn coils in series aid-
ing, remove turns from one until kc beat
is struck with kec. .

840 mch, two 100-turn coils in series aid-
ing turns removed from one until beats are
registered with VT-1's 600 and 800 ke.

All of the above result in a tap nearer
to ground than to grid, but the tap location
is not critical, so the inevitable result, based
on another inductive requirement, is never-
theless entirely satisfactory.

Dial Readings Spread Out

The dial readings will be well spread out,
particularly at the high frequency part,

Capacity Values for
the VT-1 and VT-2

VT-2

Use of a 0.00036 mfd. condenser
(360 mmfd.)

Minimum capacity, 105 mid., consisting of
15 mmid. for tuning condenser, 10 mmfd.
for distributed capacities, and a parallel ca-
pacity of 80 mmfd.

Maximum capacity, 450 mmfd., consisting
of condenser maximum of 360 mmfd., dis-
tributed capacities of 10 mmfd. and the
parallel capacity of & mmid.

Capacity ratio, 4.3.

Frequency ratio, 2.07.

Use of 0.00059 mfd. condenser (590
mmfd.)

Minimum capacity, 175 mmid., consisting
of 15 mmid. for tuning condenser, 10 mmfd.
for distributed capacities, and a parallel ca-
pacity of 150 mmid.

Maximum capacity, 750 mmfd., consisting
of tuning condenser maximum of 590 mmfd.,
10 mmnfd. distributed capacities, and 150
mmid. parallel capacity.

Capacity ratio, 4.3.

Frequency ratio, 2.07

VT-1

Minimum capacity, not critical.

Maximum capacity, 570 mmfd., consisting
of 360 mmfd. of tuning condenser, 10 mmfd.
strays and 210 mmfd. parallel capacity. The
parallel may he a mica condenser rated

0.00025 mid.

where such elongation i1s most desirable.
Fractions of kilocycles in low-frequency
ranges may be distinguished readily. All
calibration should be done most carefully,
because of the stability of the oscillator,
which should be capitalized at every point.

Taking the tubes in order, the first, VT-1,
is a 50, and also has a large capacity-to-in-
ductance ratio in the tuned circuit. Assum-
ing that a commercial type mica 0.00025
mid. condenser is used with a 0.00036 mifd.
tuning condenser, and allowing for the fixed
capacity being even 15 per cent. too low,
the coil could consist of an inductance of
160 microhenries, wound on a solenoid, and
tapped at one-quarter the number total of
turns, tap being nearer the grounded end.
In the present instance the tuning range
would be from below 540 kc to about 800 ke,
the region of most extreme stability for
such a combination. Reduction of the paral-
lel capacity may be required to strike 800
ke, due to absence of precision in the fixed
condenser rating.

As harmonics are plentiful, the 540-800 kc
tuning may be checked carefully, as to fun-
damentals, against broadcasting stations, and
harmonics of VT-1 used any time they are
desired, for comparing the accuracy of cali-
bration or setting of the main test oscilla-
tor, VT-2.

Calibration of VT-1

The calibration of VT-1 is one of the
simplest tasks. Some means of loose counl-
ing to a ‘tuned radio frequency receiver is
provided, as by wrapping an insulated wire
a few times around the first 56 tube and
running it near the aerial wire of the set,
not necessarily touching. Then as known
frequencies of broadcasting stations are
tuned in, the VT-1 condenser is turned until
the squeal is heard, and then zero beat es-
tablished, or close to it. Since the approxi-
mate region of frequencies is known, sta-
tions between 540 and 800 kc would be user
as references, but no stations between 1,080
and 1,500 kc, which also would vyield re-
sponses due to harmonics of 540 to 750 kc
of the VT-1 circuit and might prove confus-
ing at this juncture.

As many points as possible should be re-
gistered, at least a quarter the number of
channels, or, roughly, seven points. More
would be most welcome. The points may be
registered as frequency-identified numerical
values ascertained from a dial with numbers
on it, and the results transcribed on plot-
ting paper, but the points from the paper
should not be extrapolated without con-
firmation from broadcasts, unless absolutely
necessary.

Further Confirmation

Such confirmation can be extended almost
100 per cent. after the rest of the circuit is
built, by beating harmonics of the lower fre-
quencies in VT-2 with fundamentals in VT-
1 and stations to locate by zero beats the
points not actually obtained from standards.
The plotting should be accepted as indica-
tive, not as final, as protraction does not
yield the highest degree of accuracy.

If the intended scale of the VT-1 dial is a
blank, the frequencies may be located di-
rectly, so far as obtainable from the air,
and as some such frequencies will be multi-
ples of 50 kc, the points for frequencies 50
kc removed in either direction can be ob-
tained by beating with 50 k¢ from VT-2,
the station being used as well as the VT-2
oscillator at the same time.

Such frequencies as can not be obtained at
once may be registered later, for filling in
the blank dial for VT-1, but every effort
should be made to get frequencies of 600,
700 and 800 ke, and also. if possible, 550, 650
and 750 ke, that is, multiples of 50 are pref-
erable, multiples. of 100 at least acceptable.

Some estimating is practical, if done ju-
diciously, and should yield no error. Sup-
pose that a station onerates on 710 kc. This

(Continued on next page)
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may be registered, but is not an even mul-
tiple of 100 or of 50. However, the next
channel, 700 kc, adjoins 710, with more ca-
pacity in circuit, since 700 is lower than 710
ke, so with VT-2 generating 50 kc, the point
for 700 kc is that one near 710 kc that pro-
duces the squeal or zero beat.

Using Harmonies of VT—1

Harmonics of VT-1 may be utilized, of
course, by beating with frequencies of sta-
tions on 1,080 to 1,500 kc, the equivalent
frequencies in VT-1 being 540 to 750 kc,
since second harmonics of VT-1 are con-
cerned. However, t-r-f receivers are none
too selective in this region, and this har-
monic method should not be used unless
necessary, or as an auxiliary. The response
points are not definite enough, due to two or
more frequencies getting by the set tuner,
and even though the actual zero beat can be
with only one of them. Zero beat as an ac-
tuality is unlikely, and any finite beat may
be between oscillator harmonic and any one
of a few station fundamentals.

VT-1 is coupled to VT-2 by a shielded
wire, from which the sheath or shield is re-
moved for 2 inches at extremes and held
next to the plate lead from VT-1 by spa-
ghetti, similar capacity connection to the
grid circuit of VT-2 being introduced. The
shield of the wire is grounded.

VT-1is in a separate shield compartinent,
so is VT-2, with its input and output cir-
cuits. The two other tube circuits are in a
single shield. The rectifier tube and its as-
sociated apparatus need not be shielded.

Switching

There is no switching for VT-1, except
to open the plate circuit (SW-1), when no
service is to be rendered by this tube. Only
the one range of frequencies is used, or har-
monics thereof, though the harmonics are
almost without limit, and the main test os-
cillator therefore could be extended to high-
er frequencies, if desired. although this is
not necessary, either, because the main oscil-
lator, VT-2, also has plentiful harmonics,
hence may be used for short waves.

The. switching in the VT-2 circuit alone
consists of connecting grid and tuning con-
denser to one coil extreme and tap to cath-
ode, hence there are two switch points. The
grounded ends of coils are not shifted. The
switch would be a double-pole, five-throw
type, that is, one that moves two circuits at
a time to five different positions for each.

Since the main oscillator will provide an
amplitude sufficient to light the 110-volt
neon lamp, it is clear that, in view of the
observed brilliance, the oscillation ampli-
tude is 100 volts or so. There would be no
ready means of utilizing the resultant plate
cutout to feed an amplifier, so less than the
total is put into the grid circuit of the am-
plifier, which is a 59.

Adjustment for the 59

This tube, used here as a triode. with con-
trol grid in normal connection, two other
grids tied to plate, will take a negative bias
of a little under 30 volts, at 250 plate volts,
output 1.25 watts. With VTVM the maxi-
mum rms input to the 59 may be adjusted
hy resistor selection (Rx) so that the volt-
age across this resistor is 2 volts less than
the bias.

The voltage at the output is measured by
VTVM, which has to be calibrated in root-
mean-square values.

The audio oscillator represents a special
use due to J. E. Anderson. Although the
heater supply voltage is 25 volts, as used

on the other tubes in the oscillator proper,
the audio oscillator is a 37, which ordinarily
requires 6.3 volts. The application of a lit-
tle more than one-third of the specified
heater voltage is intentional, and not a
makeshift arising from a single voltage
source for the tubes. The plate resistance
is greatly increased and the audio oscillator
becomes vastly stable.

Hints as to Resistors

No values are ascribed to Ry, the
cathode-leg biasing resistor, and Rz, the
bleeder resistor that insures some stability
of bias despite any change in the audio os-
cillator circuit conditions, as the bias volt-
age has to be attained critically. First, the
tube may not oscillate if the bias is not just
so, and, second, if it does oscillate, the pur-
ity of the wave may not be so great as in-
tended, until the bias voltage is shifted a
bit. For 135 volts on the plate, the bias
should be close to 3 volts, but to read the
voltage a static voltmeter is almost neces-
sary, due to small current in the measured
circuit, so VIVM may be used for that pur-
pose. Values of 50,000 ohms for Ry and
500,000 ohms for Rz are suggested as trials.

The Audio Oscillator Coil

The oscillation transformer in the VT-5
circuit may be a filament transformer with
primary unwound so that tap may be made
to its center in rewinding. The primary of
the filament transformer as a filament trans-
former becomes the secondary for use in this
circuit. A push-pull output transformer de-
signed for a magnetic speaker may be used
just as it is found, secondary as secondary,
and this is the preferred method. A push-
pull input transformer would not give a
note high enough in pitch, unless it was a
very bad transformer, with small inductance,
and whether it is bad enough (or for this
purpose really good enough) may be ascer-
tained readily by experiment.

VT-4, the vacuum tube voltmeter, should
be calibrated on the basis of a.c., applied to
the input. Switch SW-5 should be open, the
80 rectifier, the 59 and the VIVM in their
sockets, as the 59’s current drain is neces-
sary to maintain the B voltage at the value
it will have in operation of the complete
equipment.

High Bias on the 56

The 56 is given a negative bias so high
the plate current is reduced to the lowest
value readable on the plate meter. If this is
a 0-1 milliammeter the current value may be
fixed at 10 microamperes, as the half-way
position between two bars 20 microamperes
apart may be considered readable, though
by estimation. Then the line a.c. may be
applied to the primary of a transformer that
vields 100 volts output, or somewhat less,
and a potentiometer placed across the sec-
ondary, arm connected to grid of the tube,
one end of the secondary grounded. An
a-c voltmeter calibrated in rms values is put
between arm and ground and the corres-
ponding plate current in the 0-1 milliam-
meter is read for the voltage input values,
and a curve run, relating input volts to out-
put currents.

The series resistor of 0.25 meg. may be
made more or less, as circumstances re-
quire, to get the minimum reading, and if
one is handy at such things, the meter scale
may be removed and one drawn by the con-
structor. calibrated in volts, may be used.
The 0-1 milliammeter, by the way, is a d-c
instrument.
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The effective percentage modulation can
be computed if VITVM is calibrated as a
peak voltmeter. This would be an additional
calibration to the rms values. The calibra-
tion as a peak instrument would be done as
follows:

Leave the 56 VTVM plate circuit intact.
Connect the 5.0 meg. resistor return only to
the arm of a potentiometer across which po-
tentiometer are 135 volts of B battery. One
side of this potentiometer and one side of
batteries go to cathode, other side to ground.
Put a high-resistance d-c voltmeter between
arm and ground. Move the arm until the
plate current reads zero. Read the bias
voltage on the voltmeter. Apply a-c across
the 5.0 meg. resistor, slide arm to negative
until plate current reads zero, note the bias
voltage, and the difference is the peak a-c
voltage. From various a-c inputs run a
curve.

Effective Percentage Modulation

The effective percentage modulation, and
in this case also the percentage modulation,
as a single tone is involved, may be com-
puted from the following formula, values
qbtained from the peak voltmeter calibra-
tion :

Em
M% = 100 (—— — 1)
E

where Em is the reading taken with modu-
dation applied and E is the reading taken
with modulation removed, i.e., carrier alone.
Not only the present oscillator but any
other single-tone-modulated a-c carrier may
be measured.

Moving Arms Grounded

The two potentiometers, one for modu-
lation the other for output attenuation, are
hooked up a bit unusually, the reason being
the advisability of having the moving arm
grounded.

This is not so important in the instance

of the audio oscillator as it is in regard
to the output, where a high radio-frequency
voltage exists.
_ The method used for grounding the arm
is to put the total resistance of the poten-
tiometer across the secondary, leaving one
end of the secondary returned through so
much of the resistance as is between that
end of the secondary and ground.

The more obvious method, of using the
potentiometer as a rheostat, with a total
resistance across the secondary a varying
factor, depending on adjustment, is not good,
because of the severe variation in load.

That is, at low-volume settings the sec-
ondary is partly short-circuited,

External Use of VIVM

The three binding posts associated with
the input to VIVM consist of (1), an
on-off switch point; (2), at lower left, a
grounded post; and (3), at lower right,
a post connected to one side of a 4mfd.
cgndenser, the other side of which is ground-
ed.

The switch enables independent use of
VTVM for external measurements. As
some of these may be to a low point other
than equivalent B minus of the present cir-
cuit, external measurements should be made
between the right-hand lower post and the
grid.

Laboratory Use

The oscillator is good enough for labora-
tory use, in that it has sufficiently high fre-
quency stability and covers a wide enough
range.
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The Review

Questions and Answers Based on Articles Printed in Last
Week’s Issue

Questions

1. May the oscillator padding be close,
even though the oscillator inductance is
somewhat off for the low-frequency re-
quirement? If close padding is practical
even then, what is the reason.

2. If the radio-frequency and oscillator
inductances are not exactly what the tuning
condenser capacity requires, is a completely
satisfactory result obtainable if the induc-
tive ratio of the r-f and oscillator coils is
correct? If your answer is yes, state why
this is true.

3. What is the current rating of a 1.5-
volt No. 6 dry cell? What course yould
you pursue if the current drain imposed in
1.5-volt dry cell is 0.5 ampere?

4., How 1s a voltmeter connected to a
measured circuit? Should it be of high or
low resistance? If low, will it read the cir-
cuit voltage correctly? A current meter is
connected how?

5. In a battery-operated set, state why a
voltage divider is used for providing nega-
tive biases, describe in general the polarity
of the grid return in respect to the cathode,
and state what precaution is necessary to
avoid overtaxing the B batteries.

6. If a given tuning condenser is used,
and a dial calibrated in frequencies when a
certain inductance is used with that conden-
ser, will the calibration hold for higher fre-
quencies, when the proper smaller inductance
is ‘used, and on what basis? If the calibra-
tion holds, state why.

7. What is an advantage of having coils
safeguarded against humidity changes?

8. Are local oscillators in superheterodyne
circuits as built today stable or unstable?

9. Why are honeycomb coils used in in-
termediate transformers, and why are the
dowels or forms on which the coils are wound
preferably of some non-moisture-absorbing
insulation?

10. May as great selectivity be obtained
from the trahsformer with single-tuned cir-
cuit as from the one with both primary and
secondary tuned? If so, what about the
coupling between primary and secondary?

11. Is the shielding complete in highly-
sensitive superheterodyne circuits as usually
made? What bearing has the sensitivity on
the effectiveness of the shielding?

12. What is stage shielding? State some
of its advantages.

13. State two causes of noises in a radio
receiver and define what the terms mean.

14. In what direction, and by how much,
does the space stream cha-~e one of the
noise conditions in the answer to QQuestion
13?

15. In what tube circuit does noise largely
originate? Under what condition may some
subsequent tube contribute largely to noise?

16. State three remedies for noise in a
receiver.

17. Is a transposed leadin effective as a
noise-reducer? Under what condition is it
most effective?

18. Define a frequency-stable oscillator.

19. How much may the amplitude of the
carrier be varied by the modulation to con-
stitute 100 per cent. modulation?

20. Does loose coupling of local oscillator
to modulator in a superheterodyne increase
or decrease the apparent selectivity?

21. State the general principle of voltage-
doubling as used with the 25Z5.

22. State the theory of a beat-note
oscillator.

23. Can the 53 be used as a Class B out-
put tube? How?

24. Should the resistance of the air to a
speaker be large or small, and why?

25. If you know the inductance of a coil,
and have it in a tuned circuit with known
capacity, how may the inductance of an un-
known coil be dettirmine(l?

Answers

1. Padding may be close, even though the
oscillator inductance is somewhat different
irom the theoretical low-frequency require-
ment, because the padding condenser may
be used for adjusting the tuning condenser
to proper tracking. Close padding is pos-
sible because it has to do with the low radio-
frequency setting, the inductances being sat-
isfactory for this purpose if selected close-
Iv for the high-frequency requirement.

2. Yes, if the r-f and oscillator induc-
tances are properly proportioned the results
will be completely satisactory, although the
condenser is not of just the capacity in-
tended, provided one may still cover the
wave band. The condenser capacity being
off a bit from the expected value, merely
causes the dial reading to be a bit different
for the frequencies covered.

3. The current rating of a No. 6 dry
cell is 025 ampere (250 milliamperes),
which means that no more current than
that should be drawn from the cell. If
0.5 ampere is to be drawn, then two such
cells should be connected in parallel, as that
doubles the current rating.

4. A voltmeter is connected in parallel
with a measured circuit. The resistance of
the voltmeter, in general, should be large
so that the meter will not draw so much
current from the measured circuit as to
change the voltage. The voltage that the
meter reads is the correct voltage, although
if the meter is of too low resistance the
voltage read will be less than the circuit
voltage, unless the meter is kept in the op-
erating circuit all the time. A current
meter is connected in series and therefore
should have a low resistance.

5. A voltage divider, consisting of a
tapped resistor, or a series of resistors
across the B supply. is used in a battery-
operated receiver so that there will be a
uniform proportion of negative bias to posi-
tive bias, 1.e., grid-plate voltage relation-
ship. If a biasing battery is used, though
the B battery voltage would become less
with time, because of drain, the ‘C bias would
be reduced much more slowly, if at all,
because no current is drawn from the C bat-
tery. The grid return is negative in re-
spect to the cathode, hence the cathode is
tied to a juncture of the resistance network,
and not to an extreme. To prevent over-
taxing the B batteries when the resistance
network is used, the switch should turn off
the set and disconnect the resistance net-
work at the same time, so that no B current
will be drawn when the receiver is not
being used.

6. If a given calibration is made of a tun-
ing circuit, it will hold for higher bands
of frequencies if the smaller inductance for
that coverage is reduced by the reciprocal
of the capacity ratio (maximum to mini-
mum), and the frequencies will be increased
bv the square root of that ratio. So if the
capacity ratio is 9 to 1 the second inductance
would be one-ninth the first and the fre-
quencies would be three times as great. The
reason is that the frequency changes with
changes in capacity, and for a given dial
position the same capacity will exist alwavs.

7. Coils safeguarded against humidity
changes will not change in inductance.

8. Unstable, in general.

9. Honeycomb coils are used in i-f trans-
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formers because that type of winding makes
for compactness and yet for an excellent
coil in the frequency region for which such
transformers are intended. Dowels are
preferably non-hygroscopic so that the in-
ductance will stay put.

10. Yes, if the coupling is made loose
enough.

11. The shielding is incomplete in highly-
sensitive circuits. If the sensitivity is very
high, the coils have a large magnetic field,
and the shields satisfactory for small ﬁelds
do not screen the large fields enough.

12. Stage shielding consists of putting
into one shield compartment the tube. coil,
condensers, etc.,, and filtering the output
leads, so that greater selectivity and ampli-
fication may be obtained with no more
tubes or tuned circuits.

13. Thermal agitation and shot effect are
two causes of noise in a receiver. Thermal
agitation is supposed to be due to the ran-
dom movement of electrons within a con-
ductor. Shot effect is produced by the
emission of electrons and is ascribed to ir-
regular pulses in the bombardment.

14, Space charge reduces the shot effect
by about one-half, with vacuum tube fila-
ment at normal voltage. Space charge is
the quantity of free electrons.

15. Noise largely originates in the first r-f
tube, but if the gain in that stage is low,
the second tube may also contribute consid-
erable noise.

16. High gain in the first tube decreases
noise considerably. Select as first-stage
tube one rated at low plate current and work
it to the safe limit of its plate current. Op-
erate the first stage with paralleled tubes.

17. Yes, particularly where the aerial is
a considerable distance from the receiver.

18. A frequency-stable oscillator is one
that maintains frequencies accurately de-
spite changes in grid, plate and other volt-
ages, and changes in load.

19. The carrier amplitude may be altered
50 per cent. to constitute 100 per cent.
modulation. The oercentage modulation is
the maximum permissible to use. More
than 100 per cent. modulation is distortion.

20. Increases selectivity.

21. The general oprinciple of voltage
doubling is that a double rectifier tube is
used. One filter condenser is connected be-
tween cathode of one diode and one side of
the line, other filter condenser between plate
of other diode and same side of the line,
remaining cathode and plate pointed to other
side of the line. So the rectified voltage is
discharged in one circuit when the other is
conducting. Thus the resultant voltage is
twice the rectified voltage, and not exactly
twice the a-c input voltage.

22. The theory of a beat-note oscillator
is that two frequencies are put into a tube
and the difference between the frequencies
is utilized at the output as a note.

23. Yes. By using a special push-pull in-
put transformer and zero bias.

24. Large, because, as in r-f radiation,
the efficiency of radiation is proportional to
the radiation resistance.

25. The unknown may be put in parallel
with the known, the new, higher frequency
measured, and, since the capacity has not
been changed, and is known, the net result-
ant inductance can be computed. When the
net resultant is known the inductance of the
unknown single coil can be computed. Mul-
tiply the known inductance of the single
coil bv the net inductance when the two
coils are paralleled. and divide this quantity
by the difference between the two induc-
tances. The answer is the inductance of the
unknown single coil.

Dead Spot Remedies for
Short-Wave Receivers

In a short-wave set, if there are dead spots,
greatly increase the value of the grid leak.
Regeneration then should be present. If not,
then put a small condenser in series with the
aerial. The latter remedy is almost infallible.
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Construction of Dynatron
Oscillator

DUE TO THE SIMPLICITY of the
dynatron oscillator 1 desire to construct
one to cover the broadcast band. I have
tried many but I have never been able to
get one that is satisfactory. What 1s the
secret of this type of oscillator and how can
it be made to work every time?—G. B.

Select the proper tube. A—24 is all right.
The grid of the tube can be grounded or left
floating. The screen voltage should be con-
siderably higher than the plate voltage and
the tuned circuit should be put in the plate
lead. The circuit will not oscillate unless
the two voltages are properly proport;oned.
Judging by the curves for the —24, if the
screen voltage is 90 volts the plate voltage
should be 20 volts. The circuit will not os-
cillate even when the optimum combination
of screen and plate voltages is used unless
the L/RC ratio of the tuned circuit is high—
it should be equal to the negative resistance
of the plate circuit. To make the ratio high,
the condenser capacity C should be small,
the inductance L should be large, and the
resistance R of the coil should be small. A
negative bias on the cap grid will require
a higher value of the ratio, and for that
reason it may be better to ground the grid
rather than leave it floating, for the floating
orid may assume a negative voltage. Giv-
ing the cap grid a low positive value will
help oscillation. The condition for starting
oscillation is that rp should be less than
L/RC. I that condition is satisfied the os-
cillation will build up until re = L/RC, in
which rp is the absolute value of the nega-
tive resistance of gle *plaie circuit.

Trend in Superheterodynes

CAN WE EXPECT in the near future
superheterodynes with frequency stabilized
and harmonic free oscillators? It seems to
me that the introduction of such oscillators
would be a distinct advance in superhetero-
dvne design—F. W. N.

Undoubtedly. these improvements will be
introduced into superheterodynes before
many seasons have passed. Perhaps fre-
quency stability is not so important by itself,
for any of the ordinary oscillators are reas-
onably stable for superheterodyne applica-
tion, but the fact that harmonics and fre-
quency instability are closely related makes
a stabilized oscillator desirable. That more
attention will be given to the elimination
of harmonics there can be no question. It is
just barely possible that oscillators in the
future will be of the push-pull type so that
the even harmonics will not be present.

* % x
Voltages from Oscillator

HOW HIGH VOLTAGES can be ob-
tained from a radio frequency oscillator,
that is, the a-c voltage across the resonant
circuit> —W. E. N.

That depends entirely on the voltages ap-
plied to the plate of the tube and the design
of the oscillator. There is no difficulty in
getting amplitudes equal to the applied d-c
voltage on the plate circuit. That very high
voltages can be obtained can easilv be tested
with a neon lamp. Such a lamp might have
been designed to start glowing at 85 volts.
a-c. If the lamp glows when 1t is connected
across the tuning condenser we know that
the voltage is at least 85 volts. With a
vacuum tube voltmeter the actual voltage
can be measured. In most instances a sur-

prisingly high voltage is obtained. But it is
also possible to arrange the oscillator so
that a voltage of only two or three volts is
obtained. A grid leak type of oscillator usu-
ally gives the highest oscillating voltage, for
a given applied plate voltage.

» x *

Design of Universal Sets

IS IT NECESSARY in a universal type
of receiver to use a rectifier tube? It is not
needed when direct current is used and it
seems to me that just a filter would be re-
quired when a-c is used—C. S.

It is quite necessary to use a rectifier tube.
It is true that it is not needed when the
power supply is direct, but it is essential
when the power supply is alternating. The
rectifier does no particular harm when it is
one the d-c¢ line.

X % %
Negative Resistance

WHAT IS MEANT by negative resis-
tance? It is difficult to conceive such a
thing. If resistance is something that ob-
structs current flow, I should think that
negative resistance is something that helps
it to flow, that is, an electromotive force.—
R, H.

In a way vou are right in your conclu-
sion, but electromotive force and negative
resistance are not the same because they do
not have the same phvsical dimensions. If
you multiply the negative resistance by the
current you get a quantity that has the same
physical dimensions and that you might call
an electromotive force. If you have a cir-
cuit such that as you increase the applied
voltage. or electromotive force, the current
decreases, and as you decrease the electro-
motive force the current increases, then you
have a negative resistance in the circuit. A
few devices have this property. One is the
electron tube in which there are two posi-
tive elements, the one nearer the cathode
having a higher positive potential than the
other. The negative resistance is in the cir-
cuit containing the electrode that is at the
lower positive potential. Another device
having a negative resistance characteristic
is the carbon arc. The dvnatron oscillator
operates by virtue of the negative resistance
characteristic in the plate circuit, where the
resonator is placed, and the singing arc op-
erates by virtue of the negative resistance
characteristic in the carbon arc. Any tube
can be made to have a negative resistance
characteristics by giving the electrode nearer
the cathode a higher positive potential than
the other electrode. For example, if the
grid be given a higher positive potential
than the plate, then the plate circuit will
have a negative resistance characteristic.

* * *

Plotting Push-Pull Curves

HOW CAN YOU nplot the characteristics
of a push-pull amplifier to show that the
harmonics are eliminated? In discussions of
push-pull amplifiers it 1s usvally stated that
the even harmonics are eliminated but it is
never shown how it happens—T. M.

Start with a plate current grid voltage
curve. Select the grid bias at which the
tube is to be operated; and mark this on the
curve. Call this voltage zero and measure
biases in both directions from ihis point.
Now read the current at some positive volt-
age Ei. Suppose it is .. Also read the
current at —F.. Suppose it is —I*. Then

on a new curve plot I —I, against E,. Do

this for other values of the grid voltage
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until there are enough values to plot a curve.
This will be nearly straight., Using one
plate current grid voltage curve only as-
sumes that the two tithes in the push-pull
amplifier have identical ct aracteristics. The
more nearly straight the line is the less
strong will be the harmonics. It will be
seen that if the curve is plotted. on both
sides of the operating point it will be sym-
metrical about that point. That means that
there will be no even order harmonics. The
fact that the curve will bend over for large
values of signal voltage shows that odd har-
monics will be present.
kK *

Measurement of Inductance

PLEASE OUTLINE a method of meas-
uring inductance with the aid of a calibrated
condenser and a calibrated oscillator. I
understand that this is possible—E. E. D.

Hook the coil to be measured in series
with the calibrated condenser and also in
series with a thermomilliammeter. Couple
the calibrated oscillator loosely to the coil
to be measured. Set the calibrated condenser
at maximum and then vary the frequency of
the oscillator until the deflection is greatest.
Note the capacity on the calibrated condens-
er and also the frequency. Obtain 1/(27F)*
and then enter this quantity and C on a
curve, with C as abscissa and the frequency
function as ordinate. Reset the calibrated
condenser and obtain another frequency of
resonance. Get a pair of other points in the
same way as before. Do this many times
for different values of the calibrated con-
denser. When all the points have been en-
tered on the curve draw a straight line
through all the points. The slope of this
line is the inductance. The curve will not
pass through the origin because of the pres-
ence of capacities not taken into account in
the calibrated condenser. If the curve crosses
the horizontal axis to the left of the origin,
the distance between the origin and the point
where it does cross is the unaccounted for
capacity. If the line crosses to the right of
the origin, the calibration of the condenser
was rot right.

* * *
Detuning an Oscillator

IN MEASURING selectivity by the de-
tuning method a very small frequency
change is required when the selectivity is
high. Since the measurement depends on
the frequency change it is necessary to have
some means of making the change and ac-
curately measuring it. Can you suggest a
method for doing it?—R. E. M.

It is usually done by connecting a small
condenser in shunt with a variable conden-
ser on the oscillator an then calibrating the
vernier condenser. Suppose we want to
make a measurement at 1,000 kc and that
we want to detune not more than 50 kc.
The formula relating the frequency, the fre-
quency change, the capacity, and the ca-
pacity change ts dC=2CdF/F, in which dC
1s the capacity change, C the capacity in the
oscillator circuit, F the frequency and dF
the change in frequency. Let us assume
that C=100 mmfd., that dF=50 kc, and that
F=1,000 kc. Putting these in the formula
we have dC=10 mmfd. This should be the
capacity of the midget condenser. If it is a
variable condenser it can be calibrated so
that the firequency change is obtained for
any setting. By this small vernier in shunt
with the large condenser small frequency
changes can be measured accurately.

* % %

Modulation Capability

WHAT is the difference between percen-
tage modulation and modulation percentage
capability? When a station carrier is modu-
lated 100 per cent., what is the relation be-
tween the amplitude of the carrier and the
modulating signal?>—F. G.

When a carrier is modulated 100 per cent.
the signal amplitude changes between zero
and twice the unmodulated amplitude. That
would make the amplitude of the modulating
signal equal to the amplitude of the carrier.
The definition of percentage of modulation
is expressed as follows: Percentage modu-
lation is the ratio of half the difference be-
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tween the maximum and minimum ampli-
tudes of the modulated wave to the average
amplitude, expressed in per cent. When the
wave is modulated 100 per cent. the maxi-
mum amplitude is 2E, where E is the am-
plitude of the carrier wave, and the mini-
mum amplitude is zero. Hence the differ-
ence between the two is 2E and the average
is E, that is, the carrier amplitude. Modu-
lation percentage capability is the highest
permissible modulation percentage for the
particular transmitter. It never exceeds 100
per cent. and it may be as low as 30 per
cent. In case the actual modulation exceeds
the modulation capability much distortion
occurs. Modulation capability has nothing
to do with the actual modulation it only
fixes a limit of percentage modulation that
must not be exceeded. Most of the time a
carrier is on the air the percentage modula-
tion is zero or very low, but a very high
modulation percentage may occur at any
instant.
* & %
Zero Level

IN CERTAIN discussions on telephone
transmission I have seen the expression
“zero level,” yet it was not zero at all. What
is it all about?>—C. D. Q.

Zero level is any arbitrary level of power,
except zero. It is merely a convenient ref-
erence base. It is used when one power is
expressed as a ratio of another, as so many
times greater or less than zero level power.
It is because the term is used with ratios
that zero cannot be used, for the ratio of
any finite quantity‘to ‘zer‘(t) is infinite.

Constant Coupling

IN THE OCT. 21 issue you described a
constant-gain coupler.  Just what does
“constancy mean in this case? Is the volt-
age across the tuning condenser the same
for all frequencies or is it the coupling be-
tween the primary and secondary circuits
constant? These two concepts are not the
same, are they?—W. B. L.

No, the two ideas are not the same. The
constancy refers to the coupling between
the primary and secondary circuits only.
The voltage across the tuning condenser is
the input voltage to the grid of the second
tube, and this voltage is less the larger the
condenser. Hence the gain is not constant
even though the coupling is constant.

* * *

Current Rating of Rectifier

CAN MORE CURRENT be drawn from
a 25Z5 when the two elements are in paral-
lel than when they are in series, as when
the tube is used as a voltage doubler ? What
determines the current rating of the recti-
fier tube?—D. J.

Twice as much current can be drawn from
the tube when the two elements are in paral-
lel than when they are in series, as in the
voltage doubler. The current that can be
drawn safely depends on the emission from
the cathodes and the heating of the plates.
If too much current is drawn the plates will
get red hot and permanent damage will re-

sult.
* % x

Audio Oscillator

WILL YOU KINDLY give me the de-
sign of a transformer that will work as the
oscillating coil in an audio frequency oscil-
lator which is to generate a {requency
around 400 cycles per second? What circuit
would you recommend for such an oscilla-
tor>—R. W. V.

A push-pull output transformer designed
for 171A tubes, or other tubes of low out-
put resistance, makes an excellent oscilla-
tor coil if it is used in a Hartley circuit.
The center tap of the primary winding
would be connected to the cathode of the
tube, one side to the grid condenser, and the
other to ground. The plate of the tube
would be connected directly to the plate
voltage source. A small condenser can be
connected across the entire primary winding
if the frequency generated without it is too
high. More likely it will be too low, and in
that case there is nothing to do but accept
it or select another transformer. The rea-
son a transformer designed for low impe-
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This illustrates a method of coupling a detector to a push-pull ampli-
fier by means of resistance and using diode bias on the amplifier.

dence tubes was suggested is that the induc-
tance is likely to be low enough to give a
fairly high frequency. The transformer will
have another winding, which may be used
for utilizing the oscillation. If it is small,
such as one designed for a dynamic speaker,
it can be connected in the grid circuit of an
amplifier tube, but if it is large as it would
be if designed for a magnetic speaker, It
can be connected in the plate circuit of a
tube for modulation purposes, or a potentio-
meter can be connected across it so that any
portion of the voltage may be applied to the
grid of a tube. The writer has never yet
found a push-pull output transformer that
would not work as an oscillator in the Hart-
ley hook-up. Interstage transformers can
also be used, but almost without exception
the frequency gene:ated is too low.
*

Twisted Pair as Leading
IS IT PRACTICAL to use twisted pair
as leadin in place of a transposed line? How
shoul%such a line be used if it is practical ?
It has been used. The grounded wire is
grounded at one end only but it is twisted
together with the antenna all the way from

the antenna to ground. The open end of the
antenna wire, near ground, is taped, and the
open end of the grounded wire, near the an-
tenna, is also taped. The whole line should
be weatherproof. The antenna and ground
posts on the set are connected to the appro-
priate leads at a point somewhat above the
ground end of the line. Whether this ar-
rangement is entirely satisfactory we cannot
say, as there is not much information avail-
able on the subject.

* *x X%

Push-pull Resistance Coupling

PLEASE SHOW how a diode detector
can be coupled to a push-pull amplifier with-
out the use of stopping condensers, if this is
possible>—F. W. R.

The method shown above is about the only
way that it can be done. The output voltage
of the detector is divided equally between the
two tubes. In order to compensate for the
positive bias on one of the amplifiers a volt-
age, proportional to the carrier and twice
the value of the drop in either half of the
load resistance, is put in series with one grid
in the proper direction so that the operating
bias is the same on both tubes.
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Factors in Varying Talking

Speed Before Microphone

The following is from “The Art of Teach-
ing by Radio,” published by the Department
of the Interior:

Vary the rate of delivery according to
your own style and the thought being ex-
pressed. It should never be so rapid as to
prevent distinct enunciation. Regarding the
rate of delivery, Borden considers an aver-
age rate of about 165 words per minute as
being most effective. While a brisk rate of
delivery, provided the enunciation is good,
is more likely to hold the attention of a radio
listener than a more deliberate rate, other
writers are of the opinion that 165 words
a nminute is a little too fast, especially for
instructional purposes. Clark recommends
140 to 160 words, and Lawton says that the
only blanket rule that can justifiably be made
with regard to the rate of delivery is that
the speaker should talk as briskly as is con-
sistent with good enunciation and proper
employment of the wariety stimuli.  He
thinks it should lie somewhere near 135 or
140 words per minute. This is considerably
slower than Lowell Thomas or Edwin C.
Hill speaks.

News Broadcasts

According to Dr. Hillis Lumley, of the
Bureau of Educational Research of the Ohio
State University, news broadcasts are broad-
cast at the rate of almost 200 words per
minute ; educational talks for adults about
160 words per minute. The rate for a small
sampling of school broadcasts was 170 words
per minute. Of course, the rate varies with
the material and the audience being
addressed. The rate should be somewhat
slower for children than for adults. The same
instructor who would speak at the rate of
140 words per minute, when he was telling
some interesting story, might drop to 90
words per minute in giving directions for the
listeners to follow. The broadcaster should
be deliberate in order to be at ease, but not
slow enough to appear lazy. Of course, if
slowness is overdone, the delivery will sound
stilted.  For instructional purposes the
thought must be attuned to the powers of
perception of the listeners. The tempo and
pitch of the voice should be suited to the idea
being presented and the personality of the
speaker.

The foregoing opinions are in accord
with better practice in broadcasting, but
the writer believes that Dr. Burt is
right when he says that microphone
technique must be made the subject of
a scientific investigation rather than be
left to the empirical maxims of practi-
tioners themselves.

Diction

Diction, as used by the American
Academy of Arts and Letters, includes
pronunciation, articulation, quality of
tone, accent, and general cultural effect.

The term is used here in the same
sense. Good diction includes those quali-
ties of voice and delivery that enable
the speaker to project his personality
through the microphone in such a way
that the listeners will be able to under-
stand and suffer the minimum handicap
from the lack of the visual presence of
the speaker. They should be stimulated
to think and act on the subject under
discussion. Good diction—an effective
vocal exposition—is of paramount im-
portance to the broadcasting teach, since
it must do such heavy duty in instruction
by radio. Lambert remarks that speak-
ers with charm of manner and voice
may succeed at broadcasting even though
they do not have much to say. Diction

should be pleasing but not overelaborate

or stilted. Since it is simply the con-

vevor of the ideas, it should not detract
the attention of the listener from the
content of the message.

Too much stress cannot be placed on
proper diction. In radio the word and
a few supporting sound effects alone
must be relied upon. No visual aid or
motion is possible. The speaker’s diction
should be precise without suggesting
specific effort. Most good radio speak-
ers talk softly and distinctly.

Pronounce correctly, The speaker should
pronounce correctly the words he uses in the
broadcast and avoid the use of words he is
likely to mispronounce. Wrong pronuncia-
tion is worse than no pronunciation. Car-
penter roughly classifies mistakes in pro-
nunciation under the following types: words
easily mispronounced through carelessness;
tongue twisters; foreign words; foreign
names; and those words which all of us see
repeatedly in print, but which we have never
spoken aloud and probably have never heard
pronounced. Cosmopolitan English, using
pronounciation which conforms to the stand-
ards of best usage, involves knowledge of
the phonetics of English, the ability to use
the phonetic pronouncing dictionary. Inteu-
sive study should precede the presentation
involving the extensive use of foreign names.

Perhaps the worst fault in pronunciation
and enunciation comes from speaking too
rapidly and dropping the voice near the end
of sentences. Final consonants, especially
s, d, and t, should be watched. The hissing
of sibilants executed with a slight whistle is
disagreeable over the air. By keeping the
tongue as far as possible from the roof of
the mouth, the sibilant may be uttered softly.
The harshness of the letter r may be avoided
by giving it a slight roll and almost drop-
ping it at the end of a word.

Warning on Formulas

If formulas or important figures are to be
quoted, give the listener warning if it is es-
pecially desired that le get them. Speak
slowly and distinctly in giving the informa-
tion, assuming that some of the listeners are
writing it down. Finally, repeat for good
measure. Proper names should be empha-
sized if important and spelled out if there is
a likelihood of their being misunderstood.

Articulate  distinctly. Clear, cleancut,
crisp enunciation and finely articulated
sounds are important in the effective use of
the voice over the air. Borden says that the
importance of speaking distinctly over the
radio cannot be overemphasized, but that
the speaker should not enunciate pedantically.
FFleck states that emphasis should be given
to clear, clean-cut enunciation, hut not to
the extent that the delivery becomes stilted
or unnatural. Sutton points out that clear
enunciation demands the control gf the
tongue from the front, the shaping of the
syllable in speech, without mouthing or jaw-
ing or using the back of the tongue.

In speaking clearly it is necessary to open
the mouth well. Tone vowels should be held
and final consonants cracked off crisply and
clearly. Lazy lip motion creates an at-ease
attitude, but leads to poor articulation of
certain sounds. For example, the letter w
becomes dub-u instead of double-you.

Writers point out that the broadcaster
should be capable of shading the voice to
meet the requirements of the manuscript.
Important points should be emphasized and
climaxes approached with a rising inflection
of the voice. The speaker should not become
so enthusiastic, however, that he slurs his
words and runs his sentences together:
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neither should be let his voice trail off at the
end of sentences. Special modes of enuncia-
tion, such as dialects and other speech
variations, should never be permitted to
interfere with the clearness, forcefulness, and
the pleasingness of the message.

Use a pleasing and natural tone of voice.
The National Voice Technique Committee
recommends that the speaker strive for an
average pitch of low middle range. Van
Campen considers that Graham McNamee
has thousands of admirers because his won-
derful voice, full of melody, friendliness,
enthusiasm, and sincerity, is a flexible instru-
ment that conveys every light and shade of
feeling and thought. The words: Good,
pleasing, clear, are frequently used by local
teachers and principals in describing desir-
able radio voices. Other descriptive terms
used include: Strong, buoyant, soft, low-
pitched, well-modulated, well-directed, heavy,
audible, convincing, attractive, full, expres-

sive, earnest, magnetic, flexible, deep,
natural, live, friendly, low-toned, warm,
sincere. The words: Rough, harsh, raucous,

squeaky, shrill, high, sharp, tense, throaty,
clacky, flat, explosive, jerky, rasping, are
used to describe undesirable radio voices.
Shouting, shrill intonations, and superior
tones are objectionable.

Voice Improvement

There is considerable variation of opinion
regarding the improvement of poor radio
voices. Campbell says that if a prospect’s
voice line is erratic there is little that can be
done about it. Clark, Bushman, and Van
Campen believe in voice training for broad-
casting. Good health and vitality are of
great importance, as fatigue and nervous-
ness show quickly in the voice.

The tone of the ideal radio talk is not the
tone of the public address. The radio talk
has a friendly, intimate tone. It makes the
listener fcel he is being visited with rather
than lectured at.

Emphasize important points. Accent of
emphasis is an important factor in instruc-
tion by radio. Through meaningful varia-
tions in pitch and rate of delivery, changing
inflections, volume, etc. the invisible speaker
interprets his thoughts to the listeners. If
his emphasis is properly placed, his broad-
cast will be meaningful and effective. If his
emphasis is not properly placed, confusion
and dissatisfaction will result. Some pitfalls
to be avoided include the affectation of so-
called English or Oxford accents, collo-
quialisms and sectional speech.

Use a smooth; yet intimate and animated,
stvle of delivery with a pleasing variety of
pitch and intonation appropriate to an accur-
ate portrayal of the ideas being presented.
Smoothness in delivery should not be inter-
preted as even-flowing, monotonous presen-
tation with well-rounded sentences. Not at
all. It does imply, however, that an abrupt,
explosive style with extreme frequencies in
pitch and clumsy pauses should be avoided.
Stammering and hesitation, except for
desired dramatic effect in characterizations,
annoy the listener. The listener wants to
know every minute what is happening.
Therefore, cues should be followed quickly
and smoothly.

Dead Air

Various program directors warn against
awkward pauses or “dead air” during a
broadcast. They point out that a few
seconds of silence over the air may seem like
minutes to the listener. There are times,
however, when silence may be very effective.
Pauses and changes of emphasis can be used
advantageously to overcome the disturbing
effect of abrupt transitions from one idea to
another. Dramatic pauses and an atmos-
phere of mystery are important aids in
creating suspense and firing the imagination
in certain dramatic situations. As a rule,
however, pauses over the air should be
shorter than pauses on the stage. A good
pause, properly timed, is much more effec-

(Continued on next page)
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By Alice Remsen

Sparks

WITH THE COMMERCIALS

The American Rolling Mills will go NBC
through WLW on November 10th, with a
half-hour musical show, ﬁfty-ﬁve-piece orch-
estra and a dramatic script titled “The Iron
Master”—Friday night, WJZ, WLW and
Blue NBC network ; Bennett Chappell will be
the narrator, and it’s quite likely that William
Stoess will be the conductor. . . . A million
copies of the Swift Comedy News, presum-
ably edited by Olsen and Johnson, are now
being released through Swift dealers. Oh,
yes, youll get your copy with your meat!

. Thursday, Friday and Saturday, on
VVJZ at 7:15 p. m., are given over to a ra-
dio version of Dumas masterpiece, “The
Three Musketeers,” sponsored by the Jeddo-
Highland Coal Company. Very good pro-
gram! . . . Did you ever see such a man in
your life for picking tunes as Archie
Fletcher of the Joe Morris Music Company !
Their “Good Night, Little Girl of My
Dreams,” which you hear so frequently on
the air nowadays has been out only a little
over a month and it has already sold over
fifty-two thousand copies! . . . Harriet Lee
is a lucky girl; she no sooner leaves the
Happy Wonder Bakers than she opens on
another commercial for Ruppert’s Beer on
WOR, with Dick Robertson, Arthur Boran
and Louis Katzman’s Orchestra; an hour’s
broadcast, titled ‘““The Invisible Micro-
phone,” with a ghost announcer to keep up
the idea; a variety bill with something for
everyone in its grabbag; Iridays at 9:00
p. m.,, WOR. If you have wondered
what happened to Ernie Stanton of the
vaudeville team Val and Ernie Stanton, he
is located now in Fort Worth, Texas, and
has been appearing on the “Feel of the
Ford” program, which originates in Dallas;
he will probably take a unit show out for
a tour of the East Texas oil towns. . . .

WHERE JERRY WENT

Another chap who disappeared from our
ken a while ago is Jerry Wald, erstwhile
radio critic; Jerry is now on the Pacific
Coast, writing for pictures and making
money at it, too. . . . Albert Spalding, the
noted American violinist, who broadcasts
each week over a WABC-Columbia net-
work, plays a Joseph Guarnerius del Jesu
violin, which is an instrument even more
rare than a Stradivarius; it is insured for
thirty thousand dollars, a mere fraction of
its worth; it is so extremely valuable that
Spalding treats it as he would a child;
takes its temperature, puts it to bed, and
even gives it birthday parties; if the violin
is subjected to a drastic change in tempera-
ture, Spaldmg gives it a novel treatment;
he puts it in a bed which has just heen va-
cated by some person; he explains that the
warmth of a human body is good for the
violin; if no bed, properly warmed, is avail-
able, he takes it to bed himself and warms
it- with his own body; rather far-fetched,
but quite probable; the instrument will cele-
brate its two hundredth blrthday very short-
ly; Spalding then intends to give a party in
its honor. . . .

VERSATILE HELEN MORGAN

Did you know that Helen Morgan was
born in Danville, Illinois, and brought up
in Chicago? The glamorous Helen has had
many jobs during her life; she started out
at the age of fourteen working in a Chicago
mail-order house for five dollars a week;
among other occupations, Helen was a
manicurist’s helper, a child’s nurse, a crack-
er packer, a button seller, a stockroom girl,
a tea sorter, a taffy roller, and a cloak-and-
suit model. Edward d’Anna and his
concert band of more than fifty pieces will

inugurate their seventh consecutive season
on the WABC-Columbia network Saturday,
November 11th, from 9:30 to 10:00 p. m.
EST; this feature, as heretofore, will be
Dresented every Saturday under the sponsor-
ship of the Carborundum Company; this
band is unusual among radio and concert
organizations; the majority of its members
have been playing together for almost th1rty
years and none 1s a professional musician;
one of the featured soloists, Romeo Greene,
trombonist, is a full-blooded Tuscarora In-
dian; Conductor d’Anna is a native of the
Island of Malta; he received his musical
education from his father and grandfather,
both of whom directed military bands at-
tached to the British Army post on the
\ledlterranean island; he has been promi-
nent in cultural c1rc1es in Northern New
York State for the Dast twenty- ﬁve years;
the programs will again originate in the ball-
room of the Niagara Hotel, at Niagara
Falls, N. Y. Very glad to hear that
Evelyn MacGregor has at last achieved
stardom at WABC, something which she
has merited for some time; Evelyn has a
very beautiful contralto voice, which has
been heard in ensemble numbers on the
Cathedral Hour and many other outstanding
Columbia programs ; she is to be starred
now on “Andre Kostalanetz Presents,”
Thursdays at 9:00 p. m.; jolly good luck,
Evelyn, you deserve it! . . . A new colored
female singer has been added to the radio
roster; Aida Ward, singing star of the
Cotton Club Revue, may now be heard on
the “Harlem Serenade” program, together
with the Hall-Johnson choir and Claude
Hopkin's Orchestra, each Thursday at 8:30
p. m. EST. . . . And speaking of colored
stars reminds me that Duke Ellington has
written a new masterpiece of ryhithm, “Rude
Interlude.” He and his famous orchestra
have just recorded the number for RCA-
Victor. Gertrude Niesen is singing at
the Central Park Casino with Eddie
Duchin’s Orchestra, and Gypsy Nina is be-
ing featured with her accordian at the El
Garron. . . .

PETER DIXON KEEPS CLIMBING

Peter Dmon, author of those intriguing
kid scrips, “Bobby Benson and Sunny Jlm,”
daily CBS feature, knows whereof he writes,
for he spent several years in Texas and the
Southwest as a newspaper man hefore com-
ing East to do his chores for the NBC press
department, which chucked him into radio
via that old script act of his, “The Cub
Reporter.” From there it was a step to big
money and stardom in his other beloved
series, “Raising Junior,” and now the lad is
gaining more laurels More power to him!

By-the- -way—"yours truly” may be fea-
tured in a series of comedy shorts soon—if
she’s lucky—my fingers are crossed—and
how! . . . My eye caught an item sent out
by the Columbia press department about
Molly Pollock (*Muriel” to NBC) and I
thought she had deserted NBC for CBS, but
find out that Muriel and Vee have just been
loaned to CBS by NBC for the Happy
Wonder Bakers program; and ain’t that
sumpin’; . . . “Zeke” Manms member of
the WMCA hill- billy act, who disappeared
for twelve days, was found in Pittsburgh,
where he had been arrested for vagrancy;
his foster-father, “Pappy,” of the same act,
was notified by the Bureau of Missing Per-
sons and sent someone down by airplane to
get the lad; when “Zeke” left New York
he had only ten dollars in his pocket; the
act was about to be cancelled by WMCA
when the boy was found, and now all is
peace and harmony: “ Pappy has forgiven
him for running off, and “Zeke” has prom-
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A THOUGHT FOR THE WEEK

l}/ HEN M. H. Aylesworth, President
of the National Broadcasting Com-
pany, helped celebrate the fourtcenth anni-
versary of vradio broadcasting at the new
NBC studios recently, he placed a new
feather in the cap of good old Station KDKA
of Pittsburgh. November 2, 1920, was the
date of the first scheduled program at KDKA
designed for general reception, and the oc-
casion was the sending out of the first
returns in the Harding-Cox presidential
election. Incidentally, Mr. Avlesworth has
done some progressing himself since those
early days, when his name was not known
in radio—and today he is president of the
leading vadio broadcasting system in the
world.

ised never to do it again. . . . Al Shayne is
back on WMCA again; he may be heard
each day at 5:00 p. m. on Sally’s Studio
Party. . .

MORTON DOWNEY CHANGES

Morton Downey has changed his manager.
Jim Doane; has gone into business for him-
self and Hugh C. Ernst replaces Doane as
Downey’s representative. . . . Ruth Etting
has also change; Ruth signed recently with
Thomas Rockwell. . . . Uncle Don has a
new commercial, Borden’s Milk. . . . John
Babb is back at his desk over at NBC;
John was sick for several weeks. . . . An-
thony Frome, NBC Poet Prince, comes by
tenoring quite naturally; his dad was and
still is a tenor. . . . Frank Novak, the one-
man-band of WEAT and “Wizard of Oz”
programs, is another radio artist who comes
by his talents through heritage; Frank’s
dad owned a music store in Chicago. . . .
Carmel Myers is the latest possibility for
radio, following her excellent debut on the
Rudy Vallee broadcast. . . . And now it's
time for me to ooze over to Manhattan and
prevent my editor from having a fit if this
copy should be late.

Talking on the Air

(Continued from preceding page)

tive in a radio address than any amount of
shouting. The mental reactions of the lis-
tener must be studied in order to understand
the function of the dramatic pause. Sound
is a stimulus which stirs the imagination.
The imagination makes use of all five of the
special senses. Frequently an appeal to the
auditory sense alone makes a stronger appeal
to the imagination than if a direct appeal is
made to several senses at one time. On
this point, Vernon Radcliffe, of the National
Broadcasting Co., says: “If you hear a foot-
fall in your darkened room after midnight,
you receive a much more violent shock and
stimulus than if you see a face, for the
reason that the imagination is widely and
instantly stirred. It is a fact, therefore,
that radio audiences react much more
violelntly and quickly—provided they react
at all.”

Awvoid dullness. Broadcasters are fre
quently urged to be natural and at ease when
they are on the air. Naturalness that tends
to disturb or annoy the listeners should be
sacrificed for effectiveness. Natural dullness
may be used as an example. Dullness has no
place on the air.

A number of writers are of the opinion
that the speaker should vary his voice and
exercise some freedom as to his position
before the microphone. Burt says that in
delivering a talk, monotony is the one un-
pardonable sin. The delivery must be as
varied as possible; pitch speed, stress, and
intonation must be continually changing.
Busse says that a monotonic delivery is a
perfectly deadly thing and one not calcu-
lated to inspire the radio listeners to con-
tinue hearing the lecture. Lawton states
that animated delivery can be aided by
meaningful variations in pitch, volume, and
rate; but that extreme care should he taken
that these variations should not become man-
neristic or uninterpretative.
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STATIONS BY

FREQUENCIES

United States, Canadian, Newfoundland,
Cuban and Mexican Transmitters Listed

Corrected to October 31st, 1933

The stations listed herewith are in the order of frequencies,
with equivalent wavelengths given. The call, Iocamm owner, and
power are stated. The location is that of the main studio, for
Umted States stations. If the transmitter is located el.rtwhen it
is indicated additionally, preceded by T. The power given is

540 KILOCYCLES—555.6 METERS

CKLW—Windsor, Ont., Can.; Essex Bdcsters Lmt. 5 KW.
XEY—Merida, Yuc.,, 105 W.

558 KILOCYCLES—545.1 METERS
WGRWBuﬁzlo, N. Y.; T—Ambherst, N. Y.; Buffalo Broadcasting Corporation;

WEKRC—Cincinnati, Ohm, WEKRC (Inc.); 1 KW.

KFUO—St. Louis, Mo.; Concordia Theo. Sem.; 1 KW.*
KSD—St. Louis, Mo.; ; Pulitzer Publishing Co.; 500 W.
KFDY, Brookings, S Dak.; South Dakota Stnte College, 1 KW.*

KFYR—Bxsmarck N. Dak.; Meyer Broadcasting Co., 2% KW.*
KOAC—Corvallis, Oreg.; Oregon State Agricultural éollege, 1 KW,

580 KILOCYCLES—5354 METERS
WLIT—Philadelphia, Pa.; Lit Bros. Bdcg. Syltem, Inc.; 500 W.
WFI—Philadelphia, Pa.; WFI_Bdcg. Co.; 500 W.
WQAM-—Miami, Fla.; Miami Broadcasting Co.; 1 KW,
KFDM—Beaumont, Tex.; Sabine Bdcg ngo. I.nc ;3 1 KW.*
WNOX—Knoxville, Tenn.; WNOX,

WéBO—Cthlﬁav%o‘ IIl.; T—Des Plamel, Ifl Nellon Bros. Bond & Mortgage
0. 5

PCC—Chicago, TIL; North Shore Church;

KLZ—Denver, Colo.; ; Reynolds Radio Co. (Inc

81KW
a

KTAB—San Francisco, Calif.; T—Oakland, lif.; The Associated Broad-
casters (Inc.), 1 KW,
578 KILOCYCLES—526.0 METERS

WMCA—New York, N. Y.; T—Hoboken, N. J.; Knickerbocker Broadcasting

WSYR-W‘K{'AC—Syracuse N. ; Clive B. Meredith;
WEXBN—Youngstown, Ohio; WKBN Brotdmunng Cw soo w.
WEAQ—Columbus, Ohio; Ohxo State University; 750

WWNC—Asheville, N. ('J Citizen Broadcasting Co.; 1 KW.

KGKO—Wichita Falls, Tex.; ; Wichita Falls Broadcastin, Co, Inc.; 500 W.*
WNAX—Yankton, S. Dak.; The House of Gurney (Inc.); 2.5 KW (CP).
KMTR—Los Angeles, Cahf KMTR Radio Corporation; 300 W.

KVI—Tacoma, Wash.; Puget Sound Bdcg Co.; 500 W.

580 KILOCYCLES—516.9 METERS

WDBO—Orlando, Fla.; Orlando Bldg. Co., 250 W,
WTAG—Worcester, Mass. ; ; Worcester Telcgiram Publishing Co. (Inc.), 250 W.
WOBU—Charleston, W. Va.; WOBU (Inc.), 250 W.
WIBW—Topeka, Kana.; To%eka Broadcaltmg Anocuhon (Inc.), 1 KW.
KSAC—Manhattan, Kans.; Kansas State Agrlculf:\ral College; 1 KW.*
KMJ—Fresno, Calif.; Jas. McCIatc éhCo 3 500 W.
CHMA—Fdmonton, Alberta, Can.; ristian & Missionary Alliance, 250 W.
CKCL—Toronto, Ontario, Can ; Dominion Battery Co., Ltd.; 500 W. (Uses

call CFCL on Sundays), §

CKUA—Edmonton, Alberta, Can : University of Alberta; 500 W.

59¢ KILOCYCLES—508.2 METERS

WEEI—Boston, Mass.; T—Weymouth, Mass.; Edison Electric Illuminating
Co. of Boston; 1 KW.

WERZO—Berrien Springs, Mich.; WKZO (Inc.); 1

WP}?{VV—VOmlh; Nebr.; Woodmen of the World Llfe Imururce Association ;

KHQSpokane, Wash.; Louis Wasmer (Inc.), 2 KW.*

CMW-—Havana Cuba; ‘Columbus Commercial & Radio Co.; 1400 W,

600 KILOCYCLES—493.7 METERS

WICC—(—IBn;lgeport, Conn.; T—Easton, Conn.; Bridgeport Broadcasting Sta-
tion (Inc.);

WCAC—Storrs, Conn.; ; Connecticut Agricultural College 250 W.
WCAO—Baltimore, Md.; Monumental Radio (Inc.), 250 W.
WREC—Memphis, Tenn T—Whitehaven, Tenn.; WREC (Ine.), 1 KW.*
WMT—Waterloo, Iowa; 'Waterloo Broadc-stmg Co.; 500 W.

KFSD—San Diego, Calif.; Airfan Radio Corporation (de) 1 KW

018 KILOCYCLES—491.5 METERS
WJAY—Cleveiand, Onio; Cleveland Radio Broadcasting Corporation; 500 W,
WIP-—Philadelphia, Pa.; i Penna. Bdc% Co., Inc 500 W.
it

WDAF—Kansas City, Mo.; Kansas y Star Co.; 1 KW.
KFRC—San Francisco, Calif.; Don Lee (Inc.); 1 KW.
XETR—Mexico, D. F.; Cia Difusora Mexicana, S. A.; 2% KW.

620 KILOCYCLES—483.6 METERS
WLBZ—Bangor, Me.; Maine Broadcasting Co. (Inc.); 500 W.
WPFLA-WSUN—Clearwater, Fla.; Clearwater Chamber of Commerce and
St. Petersburg Chamber of Commerce; 23
WTMJ— Mllwaukee, Wis.; T—Brookfield, Wis.; The Journal Co. (Milwaukee

Joumnl) 2 K

W—Portland Oreg ; Oregonian Publishing Co.; 1 KW

KTAR—Phoemz, Ariz.; KTAR Broadcasting Co.; 1 Kw.*
630 KILOCYCLES—4759 METERS

KGFX—Pierre, S. D.; Dana MCNCII 200 W.
WMAL—Washington, 'D._C; Leese Radio Corp.; 500 W.*
WOS—Jefferson City, Mo, stnoun State Marketing Burean, 500 W.
KF¥RU_Columbia, Mo.; Stevens College; 500 W.
WGBF—Evansville, Ind.; Evansville on ‘the Air (Ine.); 500 W.

830 KILOCYCLES—475.9 METERS
CJGX—Winnipeg, Manitoba; T—Yorkton, Saskatchewan;
Exchange; 500
CMQ—Havana, Cuba; Tose Fernandez; 250 W.

640 KILOCYCLES-—463.5 METERS

WATU—Columbus, Ohio; Associated Radiocasting Corp.; 500 W.
WOI—Ames, Towa; lowa State College of Agriculture and Mechanic Arts;

Earle C. Anthony (Ine), 50 KW,

Winnipeg Grai

w.
KFI—I.DI Angeles, Calif.;

the licensed maximum. Some stations use maximum power in day-
ume only. These are identified by on asterisk after the power
figure (*). Usually in such cases the night power is half the day

power. CP means construction permit, license awaited.
—EbITOR.

645 KILOCYCLES—484.8 METERS
CHRC—Quebec, gglm:bec, Can.; CHRC, Ltd.; 100 W
CII(O%'I—WQuebec, ebec, Can. (Uses transmitter of CHRC); Le Soleil, Inc.;
CKCR—Waterloo, Ontatio, Can.; Wm. C. Mitchel & Gilbert Liddle. 100 W.

65¢ KILOCYCLES—461.3 METERS
WSM—Nashville, Tenn.; National Life & Accident Insurance Co 50 KW.
KPCB—Seattle, Wash.; Queen City Broadcasting Co.; 100

660 KILOCYCLES—4543 METERS

WEAF—New York, N. Y.; T—Belmore, N. Y.; National Broadcasting Co.
(Inc.) 50 KW.
—Omaha. Nebr.; Omaha Grain Exchange; 500 W.

670 KILOCYCLES—447.5 METERS
WMAQ—Chicago, Ill.; T—Addison, Ill.; WMAQ (Inc.); 5 KW.

658 KILOCYCLES—4409 METERS
WPTF—Raleigh, N. C.; Durham Life Insurance Co.; 1 KW,
KFEQ—St. Joseph, Mo Scroggin & Co. Bank; 2% KW.
KPO—San Francisco, Calif.; Natoinal Bdcg. Co.; 5 KW.
685 KILOCYCLES—437.7 METERS
VAS—Glace Bay, Nova Scotia, Can.; Canadian Marconi Co.; 2 KW.

0 KILOCYCLES—4345 METERS
CFAC—Calgary, Alberta, Can.; The Calgary Herald; 500 W.
CFRB—Toronto tario, Can.; T—King, Ontario, Can.; Rogers
Ltd.; 16 KW.
C CJ—Ca]gary, Alberta, Can.; Albcrtan Pub. Co., Ltd.; 500 W.
C —Toronto, tario, T—King, Ontano, Can. (Uses transmitter of
CFRB); Canadian National Rallways, 4 KW.
XET—Monterrey, N. L., Mex.; Mexico Music Co., S. A.; 500 W.

700 KILOCYCLES—428.3 METERS
WLW —Cincinnati, O.; T—Mason, Ohio; Crosley Radio Corporation; 50 KW.

710 KILOCYCLES—422.3 METERS

Majestic

R—N 1;5, T—Kamy. N. J.; Bamberger Broadcasting Service
(Inc 5 K 30 =
KMPC—Los An elel, Cahf R. S. MacMillan; 500 W
XEN—Mexico City, Mex. (Actual frcquency 711 KC, 421.9 Meters); Cer-

veceria Modelo, S. A.; 1 KW.
720 KILOCYCLES—416.4 METERS
WGN-WLIB—Chicago, Il.; T—Elgin, IlL; WGN, Inc.; 25 KW.
730 KILOCYCLES—410.7 METERS
CHLS—Vanoolwer, British Columbia (Uses transmitter of CKCD); W. G.

Hassell; 50
CHYC—Montreal, uebec, Can.; T—St. Hyacinthe, Quebec, Can, (Uses
transmitter of ; Northern Elec. Co., Ltd.; § kw
K Que Can.; T—St. Hyacinthe, Quebec, Can.; LaPresse
Quebcc,

AC—Montreal,
Pub. Co.; 5
CNRM~—Montreal, Can.; T—St. Hyacinthe, Quebec, Can. (Uses
transmitter of ; Canadian National Railway; 5
XER—Villa Acuna, Coah., Mex. (Actual frequency 735 KC, 1081 Meters);
Compania Radiodifusora 'de Acuma, S. A.; 75 KW.
740 KILMYCLM.Z METERS
WSB—Atlanta, Ga.; Atlanta {_ﬁumal Co.; 5 KW. (50 KW.—C. P.).
KMMJ—Clay Center, Nebr.; e M Johnson Co.; 1 KW,
WHEB—Portsmouth, N. H.; Granite State Bldg. Corp.; 250 W. C. P.
750 KILOCYCLES—3#.8 METERS

WJR—Detroit, Mich.; T—Sylvan Lake Village, Mich.; WJR, The Goodwill
tation (Inc.), 10 W,
KGU—Honolulu, Hawaii; M. A. Mulroney and Advertiser Pub. Co., Ltd

760 KILOCYCLES—394.5 METERS
WJZ—Ncw York, N. Y.; T—Boundbrook, N. J.; National Broadcasting Co.;
Inc.); 30 KW. i )
WEW-_St. Louis, Mo.; St. Louis University; 1 KW.
770 KILOCYCLES—389.4 METERS

KFAB—Lincoln, Neb.; KFAB Broadcasting Co.; 5 KW. (25 KW, C. P).
WBBM- WJBT—Chlcago, I1l.; T—Glenview, Ill.; WBBM Broadcasting Corp.
w.

Ing

i 780 KILOCYCLES—334.4 METERS
WEAN—Providence, R. I.; Shepard Broadcasting Service (Inc) 500 W,
WTAR-WPOR—Norfolk, Va.; WTAR Radio Corporation; 500
WMC—Memph\s, Tenn.; T—hartlett Tenn.; Memphis Commercxal Appeal,

I 1 Kw.*
KEnIEW—Burbank Calif.; Magnolia Park, Ltd.; 500 W.
KTM—Los AngeleswCahf T—Santa Momca, Cahf Pickwick Broadcasting

Corporation; 1 K

790 KILOCYCLES—379,5 METERS
WGY—Schenectady, N. Y.; T—South Schenectady, N. Y.; General Electric

Co.; 50 KW. )
RGO—San Franctsco, Calif.; T—Oakland, Calif.;

(Inc); 7% K

National Broadcasting Co.

800 KILOCYCLES—374.8 METERS
WBAP—Fort Worth, Tex.; Carter Publications (Inc.); 10 KW,
WFAA—Dallas, Tex.; T—Grapevme, Texas; Dallas News and Dallas Journal

A. H. Belo éorporahon, 50 KW.
(Continued on next page)
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(Continued from preceding page)
818 KILOCYCLES—378.2 METERS
ngigv—New York, N. Y.; T—Hoboken, N. J.; Eastern Broadcasters (Inc.);

WCCO—‘Minneapolu, Minn.; é 'Il;—Anoka, Minn.; Northwestern Broadcasting

(Inc.); 5§ KW. (50 KW.
VOAS—St. John's, N. F.; Ayre & Sonl. Ltd.; 75 W,

WNYC__Néw York, N. Y.; 500 W

828 KILOCYCLES—365.8 METERS
WHAS—Louieville, K’II T—Jeﬂmon‘svown, Ky.; The Courier Journal Co.
ime

and The Louisville s Co.; 25 K
530 KILOCYCLES—361.2 METERS
WHDH Saugus, Mass.; T.—Gloucester, Mass.; Matheson Radio Co. (Inc.);

1
WRUF—GamesvnIle, Fla.; University of Florida; 5 KW.
ROA—Denver, Colo.; National Broadcasting Co. (Inc.), 12}4 KW.
WEEU—Reading, Pa.; Berks Broadcasting Co.; 1 K

840 KILOCYCLES—356.9 METERS
XFX-—Mexico City, Mex.; Sria de Educacion Publica; 500 W.

842 KILOCYCLES—356.1 METERS

CMC—Havana, Cuba; Cuban Telephone Co.; 500 W.
XEFD—Tiajuana, Mex.; Carlo de la Sierra; 300 W.

850 KILOCYCLES—352.7 METERS

KWEKH-—Shreveport, La.; T—Kennonwood, La.; Hello World Broadcasting
Corporation; 10 KW.
WWL—New Orleans, La.; Loyola University; 10 KW.

860 KILOCYCLES—348.6 METERS
WABC-WBOQ—New York, N.  Y.; T—West of Cross Bay Blvd.,, Qneens
Co., N.|Y.; Atlantic Broadcastmg Corporation; 5 KW.
Wé{ﬁ—sK %SV“ City, Mo.; T—North Kansas Clty, Mo.; WHB Broadcasting
0.3

870 KILOCYCLES—344.6 METERS
WLS—Chicago, Ill.; T—Crete, Ill.; Agricultural Broadcasting Co.; 50 KW.
V\lsl(;:b{{RvVChicago, 1. T—Downers Grove, Ill.; National Broadcasting Co.,

880 KILOCYCLES—340.7 METERS

WGBI—Scranton, Pa.; Scranton Broadcasters (Inc.); 250 W.
WOAN—Scranton, Pa.; E. J. Lynett, prop., The Scranton Times, 250 W.
WCOC—Meridian, Miss.; Mlssnsmppl hroadcashng (Inc.); 1 KW.,*
WSUI—Jowa City, Iowa; State University of Iowa; 500 W.
KLX—Oakland Calif.; The Tribune Publishing Co.; 500 W,

—Dcnvcr, Colo.; Pillar of Fire; 500 W.
KFKA—Greeley, Colo.; The Mid-Western Radio Corporation; 1 KW.*

890 KILOCYCILES—336.3 METERS

CMX—Havana, Cuba Francisco Lavin; 1 KW

WJAR— _J.xl:_ovxdence, . I; the Outlet "Co.; y W.

WMMN-—-Fairmount, Va.; Holt-Rowe Novelty Co.; 500 W.*
WGST--Atlanta, Ga.; Georgla School of Technology; 200 W night, 500 W day.

890 KILOCYCLES--336.9 METERS (Cont)
WILL~—Urbana, Ill.; University of Illmon, 500
KARK—Little Rock, *Ark.; Ark. Radio & Equlp Co ; 250 W,
KFNF—Shenandoah, Towa: Henry Field Co.; 500 W.

KUSD—Vermillion, 'S. Dak.; University of South Dakota; 750 W.*
CKPR—Port Arthur, Ontario, Can.; ; Dougall Motor Car Co Ltd.; 50 W,
CMCFPF—Havana, Cuba; Raoul Karman; 250 W.

900 KILOCYCLES—333.1 METERS

WBEN—Buffalo, N. Y.; T—Martinsville, N. Y.; WBEN, Ine., 1 KW.

WEKY—Oklahoma Cxty, Okla WKY Radxophone Co.; 1 KW

WJAX—Jacksonville, Fla.; Clty of Jacksonville; 1 KW.

WLBL—Stevcns Point, Wis.; State of Wisconsin, Department of Agriculture
and Markets, 2 KW,

KHJ—Los Angeles, Calif.; Don Lee (Inc.); 1 KW.

KGBU—Ketchikan, Alaska, Alaska Radio and Service Co. (Inc.) 506 W.

910 KILOCYCLES—329.5 METERS
XEW—Mexico City, Mex.; Mexico Music Co.; S. A.; § KW.

920 KILOCYCLES—325.9 METERS

WBSO—Needham, Mass.; Babson’s Statistical Organization (Inc. 500 W.
WW]J—Detroit, Mich.; The E Evening News Association (Inc.); 1 W,
KPRC—Houston, Tex.; T—Sugarland, Texas; Houston Prmtmz Co.; 24 KW.
WAAF—Chicago, 1ll.; vers Journal Pubhshmg Co.;

KOMO—Seattle, Wash.; F‘uhcrs Blend Station (Inc.). 1 KW
XFEL—Denver, Colo.; Eugene P. O'Fallon (Inc.); 500 W.

KFXF—Denver, Colo.; Colorado Radio Corporation; 500 W.

925 KILOCYCLES—324.1 METERS
CMCD—-Havana, Cuba; Angel Bertematy; 250 W.

930 KILOCYCLES—322.4 METERS

WIBG—Glenside, Pa.; St. Paul’'s P. E. Church; 25 Ww.

WDBJ—Roangke, Va.; Times-Royal Corp.; 500 W

WBRC—Birmingham, Ala.; Birmingham Broadcaltmg Co. (Inc), 1 KW.*

EKM—Shenandoah, Towa; May Seed & Nursery Co.; 1 KW

KFWI—San Francisco, Calif.; Radio Entertainments (Inc.); 500 W.

KROW—Oakland, Calif.; T—Rxchmond Calif.; Educational Broadcasting
Corporation; 1 KW

CFCH—North Bay, Ontario, Can.; Northern Supplies, Ltd.; 100 W.

CFRC—Kingston, Ontario, Can.; Queens University; 250 W.*®

CMJ'F——Camaruey, Cuba; John L. Stowers; 225 W.

940 KILOCYCLES—319.0 METERS

WAAT-—Jersey Clty. N J.: Bremer Broadeastmg Corporation; 300 W,
WCSH~Portland, Me.; T—Scarboro, M ' Congreu Square Hotel Co.; ; 1 KW.
WFIW—Hopkmuvnlle. Ké WFIW (Inc.) Kw.

WHA—Madison, Wis.; University of, W'sconsm, 750 W.

WDAY—Fargo, N. Dak.; T—West Fargo, N. Dak.; WDAY (Inc) 1 KwW.
KOIN—Portland, Oreg.; T—Sylvan, Oreg.; KOIN (Inc)

XEFO—Mexico Cxty, Mex.; Partido Nacional Rev.; 5 KW.

950 KILOCYCLES--315.6 METERS

WRC—Washington, D. C.; National Broadcasting Co. (Inc.); %0 W.
KM%(&—,Kansal City, Mo.; T—Independence, Mo.; Midland Broadcasting Co.;

KFWB—Hollywood, Calif.; Warner Bros. Broadcasting Corporation; 1 KW
KGHL~Billings, Mont.; Northwestern Auto Su&)ly Co. (Inc.); 214°.
CMHD—Caibarien, Cuba; Manuel Alvarez; 250

965 KILOCYCLES—310.7 METERS
CMBC—Havana, Cuba; Domingo Fernandez; 150 W.

970 KILOCYCLES--309.1 METERS

WCFL~Chicago, Ill.; Chicago Federation of Labor; 134 K
KJR—Seattle, Wash.: Northwest Broadcasting System (Inc.). 5 KW.

938 KILOCYCLES—3059 METERS

KDEKA—Pittsburgh, Pa.; T—Saxonburg, Pa., Westinghouse Electric &
Manufacturing Co.; 50 KW,

9% KILOCYCLES—302.8 METERS

WBZ—Springfield, Mass.; T—East Springfield, Mass.; Westinghouse Electrie
& Manufacturing Co.; 25

WBZA—Boston, Mass.; Wcstmghouse Electric & Manufacturing Co.; 1 KW.

XERK~Mexico (Elty. Mex.; Arturo Martinez; 100 W.

1000 KILOCYCLES—29%9.8 METERS
WHO—Des Moines, Iowa; Central Broadcasting Co.; 5 KW C. P s(S’O KW.)
KFVD—Culver City, Cahf Los Angeles Broadcaltmg Co :
XEA—Guadalajara, Jal., Mex, Alberto Palos Sauza; 100 W
EFS—Queretaro, Quer., Mex., Salvador Sancbez', 40 W.
XEL—Saltlllo, Coah.; Antonio Garza Castro; 25 W,
WQAO—New York, N. Y.; T—Cliffside, N. J.; Marcus Loew Booking
Agency; 250 W
; Marcus Loew B°°"“‘$ Agency, 250 W.
WPAP—New York Clty "Palisades Amusement 250 W.
WRNY—New York N. Y.; T—Coytesville, N
KGGF—Coffe vnlle, Kann B Hngh J. Powell and Stanley Platz, doing business
was Powell gz Platz; 500
WIS—Columbia, S, C.; Station WIS, Inc, 1 KW.*
—San Jose, Cahf Pacific Agricultural Foundation &td 500 W,
CMBZ—Havana, Cuba; Manuel y G. Salas; 150 W.
lOZI KILOCYCLES—2933 METERS
250 W.
EKYW.KFKX— cago, T—Bloomingdale Tow‘nlhlp. I1l.; Westinghouse
Electrxc & Manufactunng Co.; 10 KW.
CMHI—Santa Clara, Cuba; Lavis y Paz; 30 W.
1,040 KILOCYCLES-—288.3 METERS
KTHS—Hot Springs National Park, Ark.; Hot Springs Chamber of Com-
merce; 10 KW,
KRLD Radio Corporation; 100 KW,

OC—-Davenporé, iowa Central Broadcasting Co.; KW.).
1
XEC—Toluca, Mex.; Jesus R. Benavides; 50 W
1010 KILOCYCLES—2968 METERS
WHN—New York
o djoB Avmtnon Radio Station
(Inc.); 250 W,
Norman, Okla.; Umverslty of Oklahema; 500 W.
KQW
CKIC—Wolfville, Nova Scotia; Acadia University; 50
WRAX-—Philadel. Pa WRAX Broadcasting Co.;
16030 KILOCYCLES—291.1 METERS
WEKAR—East Lansing, Mich.; Michigan State College; 1 KW.
KRLD—Dallas, Tex.;

CMGH—Matanzas, Cuba

1058 KILOCYCLES-—2855 METERS

KFBI—Abilene, Kans.; Farmers & Bankers Life Insurance Co.; 5 KW.
KNX—Hollywood Calif.; T—Los Angeles, Calif.; Western Broadcast Co.;

SKW.
XEFC—Merida, Yuc., Mex.; Hugo Molina Font.; 10 W.
CMJG—Camaguey, Cuba; Pedro Nogueras; 50 W.

1060 KILOCYCLES—282.8 METERS
WBAL—Baltimore, Md.; T—Glen Morris, Md.; Consolidated Gas, Fleetric
Light & Power Company of Baltimore; 10 K
WTIC—Hartford, Conn.; T—Avon, Conn.; ; Travelers Broadcasting Service
Corporation; 50 KW
WJAG—Norfolk Nebr.; Norfolk Daily News; 1 KW.
KWJJ—Portland, Ore.; KWJJ Broadcast Co, (Inc.); 500 W.

1070 KILOCYCLES—280.2 METERS

WTAM—Cleveland, Ohio; T—Brecksville Village, Ohio; National Broadcast-
ing Co. (Inc.); 50 KW.

WCAZ—Carthage, Ill.; Superior Broadcaltl“y Service (Inc.); 50 W.

WDZ—Tuscola, Ill.; James L. Bush

KéBS—San Francnsco, Calif.; Julius Brunton & Sons Co.; 100 W.
G—Mexico, D. F.; Mi e arza; 250 W.

CMBG—Havana, Cuba; Francisco Garngo, 225

CMCB—Havana, Cuba; Antonio Capablanca; 150 W

1680 KILOCYCLES—277.6¢ METERS
WBT—Charlotte. N. C.; Station WBT (Inc.); § KW.
WCBD—. II.; Wil bur Glenn Voliva; § KW.
WMB I—Clucaxo Ill.; T—Addison, Ill.; The Moody Bible Institute Radio
Station; § KW.

19 KILOCYCLES—275.1 METERS
KMOX—St. Louis, Mo.; Voice of St. Louis (Inc.); 50 KW.

1100 KILOCYCLES--272.6 METERS
WPG—Atlantic City, N. {;; WPG Broadcasting Corporation; 5 KW,
WLWL—New York, ;3 T—Kearny, N. J.; Missionary Socxety of St.
Paul the Apostle; 5 K W.
KGDM~—Stockton, Calif.; E. 'F. Peffer; 250 W.

1110 KILOCYCLES—270.1 METERS
W(lI!V%—lshchl‘nvond Va.; T—Mechanicsville, Va.; Larus & Brother Co.
ne.);
jioux Falls, S. Dak.; Sioux Falls Broadeast Association (Ine.);
2% KW.

1129 KILOCYCLES—287.7 METERS

KTRH—Houston, Tex.; Rice Hotel; 500 W,
WISN—Milwaukee, Wis.; 3 American Radio News Corp

WHAD—Milwaukee, Wis.; Marquette University ; W
KFSG—Los Angeles, Calif.; Echo Park Evanzelunc Auocta
KRED—Inglewood, Calif.; "Fireside Bdeg. Co.; 500 W. (l KW CP)
KRSC—Seattle, Wash.; Radio Sales Corporation; 100 W.
KFTO—Spokane, Wuh Spokane Broadcasting Corporanon 100 W.
CHG T umm e, Prince Edward Island, Can.; T. Holman, Ltd.;

1138 KILOCYCLES-—2653 METERS
WOV—New York City; T—Secaucus, N. J.; International Broadcasting Cor-
poration; 1 KW,
WJJD—Moosehart. N.; WJJD, Inc.; 20 KW.
KSL—Salt Lake City, Utah; Radio Service Corporation of Utah; § KW.
(56 Kw.—C. P.)

XEH—Monterrey, N. L., Mex.; Constantino Tarnaca; 1 KW. (Actual
frequency 1,132 KC.—265 Meters)

1120 KILOCYCLES—267.7 METERS (Cont.)
WTAW—College Station, Tex.
(Continued on next page)
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114¢ KILOCYCLES—263.6 METERS

WAPI-Birmingham, Ala.; WAPI Broadcasting Corp.; 5 KW.
K\(’:‘OO—T\:lu. Okls.; Southwestern Sales Corporation; 5 KW, (25 KW.—

CMBW-—Havana, Cuba; Modesto Alvarez; 150 W.

1150 KILOCYCLES—260.7 METERS

WHAM—Rochester, N. Y.; T—-ch!or Township, N. Y.; Stromberg-Carlson
Telephone Manuf'acturmz Co.; 5 KW.

1160 KILOCYCLES—258.5 METERS
Wl\(h"NVA—Wheeling. W. Va.; West Virginia Broadcasting Corporation; §

WOWO—Fort Wayne, Ind.; Main Auto Supply Co.; 10 KW,

1176 KILOCYCLES—256.3 METERS
WCAU—Philadelphia, Pa.; T—Byberry; WCAU Broadcasting Co.; 10 KW.

1188 KILOCYCLES—2541 METERS

WINS—New ‘}’,ork. N. Y.; T—Astoria, L. L, N. Y.; American Radio News
OrpP., .

WDGY _Minneapolis, Mign.; Dr._George W. Young; ;! “}(w

KEX—Portland, Ore.; Western Broadcasting Co.;

KOB—State Collcxe. N. Mex.; New Mexico College of Agriculture and
Mechanic Arts, 20 KW,

WMAZ—Macon, Ga.; Southern Broadcasting Co., Inc.; 500 W,

1199 KILOCYCLES—252.6 METERS
VV_S((-])AII{;VS‘n Antonio, Tex.; T—Selma, Tex.; Southern Equipment Co.}
1200 KILOCYCLES—249.9 METERS

WRBL~—Columbus, Ga.; WRBL Radio Station Inc.; 100 W.
WABI-—~Bangor, Me.; ]jmversahst Society of Bangor; 100 W.

KERN—Bakersfield, Cllli ; Bakersfield Bdcg. Co.; 100 W
WIBX~—Utica, N. WIBX (Inc.); 300 W.*
WFBE—Cincinnati, Oino, Post Publishing Co.: 250 W.*

WNBO—Washington, Pa.; John Brownlee Spriggs; 100 W.

WCOD—Harrisburg, Pa.; stone Broadcastin, rporation; 100 W.

WNBW-—Carbondale, Pa.; , BW Inc.; 10

KMLB—Monroe, La.; (o] 100 W.

WABZ—New Orleans, Samuel D. Reek-, 100 W,

WJIBW—New Orleans, 14.; C Cal

WBBZ—Ponca_ City, Okla.; Carrell; 100 ‘'w.

WFBC—Knoxville, 'f'cnn erml V. Evanl, 50

WJBC—La Salle, Ill.; Wayne Hum‘rhl}er J’ Dee, doing business as
Broadcasting Corporation:

askaskia Broadcnting
WAE—Hammond, Ind.;
100 W,
KF B—Marshalltown, Iowa; Marshall Electric Co. (Inc.); 250 W.*
WCAT—Rapid City, S. Dak South Dakota State School of Mines; 100 W.
KGDE--Fergus Falls, Minn.; Jaren DruE 250W.*
WCLO—Janesville, Wis.; WCLO Radio orporatlon. 100 W.
lg,B%V—Green Bay, Wis.; T—West De Pere, Wis.; St. Norbert College;
WIL—St. Louis, Mo.; Missouri Broadcasting Corporation; 250 W.*
KGFJ]—ILos Angeles, Calif.; Ben S. McGlalhan 100 W.
KGVO—Missounla, Mich.; Mosbys (Inc.); 1 W.
KFXD—Nampa, idaho Frank E Hurt, tradmg as Service Radxo Co.; 500 W.
KFXJ—Grand Junctxon, Colo.; Western Slope Bdeg. Co., 1
KWG—Stockton, Calif.; Portable Wireless Telephone Co. (Inc? ‘100 W.
KGEK—Yuma, Colo.; Elmer C. Beehler, trading as Beehler Electrical
100 W.

Equipment Co.; 100 W,
KVOS-—-Bellmgham Wash.; KVOS (Inc.
WFAM—South Bend, Ind.; South Bend nbune 100 W.
WBHS—Huntsville, Ala.; 3 The Hutchens Co.; ; 100 W,
CEKOV—Kelowna, British Columbia, Can.; J. W. B. Browne; 100 W.
10AK—Stratford, Ontario, Can.; Classic Radio Club; 10 W.
lOBP—ngham Ontario, Can.; Wingham Radio Club. 15 W.
10BQ—Brantford. Ontario, Can.; Telephone City Radio Assn.; 5 W.
10BU—Canora, Saskatchewan, Can.; Canora Radio Association: 15 W.

WHBC—Canton, Ohxo, St.johnl Cathohc Church; 10 W,

; 100 o
Hammond-Calumet

1218 KILOCYCLES--247.8 METERS

WJBI—Redbank N. J.; Monmouth Broadcasting Co 100 W,
WGBB—Freeport. N. Y Harry H. Carman; 100 W

KGY—Olympia, Wash.; KGY Inc.; 100 W.

WOCL—]amestown, N. A. E. Newton; 50 W.

WSEN—Columbus, Ohxo. Columbul Broadcasting Corporation; 100 W.

A" W—Mansﬁeld Ohio; John F. Weimer (owner Manlﬁeld Broadcasting
ssociation); 100 W.

WALR—Zanesville, Ohio; WALR Broadcasting Corp.; 100 W.

WBAX—W:Ikel Barre, Pa.; ;s T—Plains Township, Pa.; ]ohn H. Stenger, Jr.;

00 W.
WBBL—Rxchmond Va.; Grace Covenant Prcsbytcnan Church 100 W.
WMBG—Rlchmond Va.; Havens & Martin (Inc.); 1

1210 KILOCYCLES—2478 METERS (Cont.)

WSIX—Springfield, Tenn.; Jack M. and Louu R. Draughon, doing business
as 638 Tire and Vulcamzmg 58
WSOC—Gastonia, N. C.; WSOC (Inc)
WJBY—Gadsden Ala.; Gadsden Broadcastmg Co (Inc.); 100 W.
WODX—Thomasville, Ga.; Stevens Luke; 50
WRB reenville, Miss.; J. Pat Scully, 250 W’
EWEA—Shreveport, La.; Hello World Broadcastm%Corpontlon, 100 W.
KDLR—Devils ke, N, Dak.; KDLR (Inc.);

KGCR—Watertown, S. Dak.; ‘Greater ampeaka Radlo Corp.; 100 W,
KFOR—Lincoln, Nebr.; Howard A. Shuman; 250 W.*
WHBU—Anderson, Ind.; Anderson Broadcastin

Corp. ; 100 Ww.
WEBQ—Harrisburg, Ill.; Harnsburg Bdestg Co.; 100 W,
—Troy, Ala.; Troy Bdcg. Co.; 100
WSBC—Chicago, Ill.; World Batter N A 100 W.

ite:
Emil Denemark (inc.). 100 W.

WCRW—Chicago, Ill.; Clinton R.
WEDC—Chicago, Il.; .
WCBS—Springfield, Ill Chas. Messter and Harold L. Dewing; 100 W,
WTAX—Springfield, Ill.; WTAX (Inc.); 100 W.
WHBF—Rock Island, Ill.; Beardsley Specialty Co.; 100 W.
WOMT—Manitowoc, Wis.; Francis M. Kadow; 100 W.
WIBU—Poynette, Wis.; William C. Forrest; 100 W.
KGNO-—Dodge City, Kans.; Dodge City Broadcasting Co. (Inc.); 100 W.
RKGRS—Amarillo, Tex.; E. B. Gish; 1 KW. X
KFXM—San“l;emardmo, Calif.; J. C. & E. W. Lee (Lee Bros. Broadcasting
Co.);
KFV. )S—Cape Glrarde‘e;\;x, Mo.; Oscar C. Hirsch, trading as Hirsch Battery

& Radio Co.;
KPPCil;asadena Calif. ; Pasadcna Presbyterian Church; 50 W
KFJI—Klamath l"'alls, Ore ; KFJI Broadcasters, Inc.; 100 W

WPRO-—Providence, R. Cherry & Webb Broadcasting Co.
KGMP—EIk Cxt‘}vﬁkla. Bryant Radio & Electric Co.; 100 W
KGY—Olympia, Inc.; 100 W.

CFCO—Chatham, Ontario, Can ; John Beardall; 100 W.
CFNB—Fredericton, New Brunswick, Can.; Jal S. Neill & Sons, Ltd.;
S0 W.

CJOR-Vancouver, British Columbia, Can.; T—Sea Island, British Columbia,
Can.; G. C. Chandler; A\ A

CKMC—Cobait, Ontario, Can.; R. L. MacAdam; 100 W.

XEX—Mexico City, Mex.; Excelsior; 500 W.

1229 KILOCYCLES—245.8 METERS
WCAD—Canton, N. Y.; St. Lawrence University; 500 W.
WCAE—Plt!sburgh Pn ; WCAE, Inc.; 1 KW.
WDAE—Tampa, : Tampa Publishing Co.; 1 KW.
WREN—Tannncrx ans.; Jenny Wren Co.; 1 KW,
KFKU-—Lawrence, Kans.; g tlmvexsxt of Kansas; 500 W.
KWSC—Pullman, Wash.; State College of Washmgton 2 KW.*
KTW-—Secattle, Wash.; First Presbyterian Church; KW.

125 KILOCYCLES—244.8 METERS
CMBY—Havana, Cuba; Callejas-Cosculluela; 350 W.

1230 KILOCYCLES—243.8 METERS
WNAC- WBIS—Boutonw Mass.; T—Quincy, Mass.; Shepard Broadcasting

Service (Inc.); 1
WPSC—State Colle e, Pa.; The Pennsylvania State Colleze, 500 W.
WSBT—South Bend, Ind.; South Bend Tribune; 500 W
WFBM—Indlanapolu, Ind.; Indianapolis Power & Light "Co.; ; 1 KW.
KGGM—Albuquerque, N. Mex ; New Mexico Broadcasting Co.; 500 W.*
KYA—San Francisco, Calif.; Pacific Broadcasting Corporation; 1 KW.
KFQD—Anchorage, Alaska; Anchorage Radio Club; 250 W,

XETQ—Mexico City, Mex. Carlos G. Caballero; 100 W.

1235 KILOCYCLES—242.8 METERS
CMCA—Havana, Cuba; Manuel Cruz; 150 W.

1240 KILOCYCLES—241-8 METERS
WXYZ—Detroit, Mich.; Kunsky Trendle Broadcasting Corporat:on, 1 Kw.
KTAT—Fort Worth Tex. T—Birdville, Tex.; S. A. Broadcast Co.;

WACO——Waco, Tex.; Central Texas Broadcastlng Co. (Inc)
KGCU—Mandan, N. Dak.: Mandan Radio Assn.; 250 W.
KLPM—Minot, N. k.; Cooley; w.
KTFI—Twin I!alls, Idaho, Radno Bdcg. Corp.; 500 W.

1249 KILOCYCLES—240 METERS
CMAB—Pirtar del Rio, Cuba; Francisco Martinez; 20 W.

125¢ KILOCYCLES—233.9 METERS

WGCP—Newark, N. J.; May Radio Broadcant Corporation; 250 W.
WODA— Paterlon, N. .3 Richard E O'De‘ 1 KW,
WAAM—Newark .+ WAAM (Inc) 2 KW.*
WDSU—New Orieans, La.; T—Gretna, Ta.; Joseph H. Uhalt;
WL%——aneapohu, Minn.; T—St. Paul,
W‘RHM——aneapolu T—Fridley,

Corporation;
KFM —Northﬁeld Minn.; Carlton College; 1 KW,
WCAL—Northfield, Minn,: St. Olaf Colle%
KFOX—Long Beach, Calif.; Nichols an arnner (Inc). 1 KW,
XBEFA—Mexico City, Mex.; Manuel F. Mnrguia; W.

1260 KILOCYCLES—235.0 METERS

WNBX—Springfield, Vt.; First Congreg. Church Corp, 250 W day.
WLBW-—Erie, Pa.; Broadcasters oi Pennsylvania, Inc.; 1
KWWG—Brownsville, Tex.; Frank P. Jackson; 500 W.
WTOC—Savannah, Ga.; Savannah Broadcanw Co., (!nc.). 00 W.
KRGV—Harlmgen, Tex.; KRGV (Inc.); 500

KOIL—Council Bluffs, Iowa; Mona Motor Oil Co.; 1 KW.
KVOA—Tuscon, Ariz.; Robert M. Riculfi; 500 W,

1276 KXILOCYCLES—2%.1 METERS
WEAI—Ithaca, N. Y.; Cornell University; 1 KW.
WFBR—Baltimore, Md Baltimore Radio Show (Inc ); S00
ASH—Grand Rapids, Mich. (Uses transmitter of WOOD), WASH Broad-
castmg Corporation; 500 W. (1 K w.—C.P.).
W&?D—Grand Rapids, Mich.; T—Furn-Kunsky-Trendle Broadcasting Corp.:

W
W‘{,DX— ackson, Miss.; Lamar Life Insurance Co 1 KWwW.
KWLC—Decorah, Towa; Luther College; 100 W
KGCA_Decorah, Iowa; Charles W. Greenley; 100 W.
KOL—Seattle, ash.; Seattle Broadcasting C'o (Inc), 1 KW.
KVOR—Colorado Sprmg Colo.; Reynolds Radio Co., Inc.; 1 KW,
MCU—Havana, Cuba; jorge “Garcia Serra; 150 w.

1280 KILOCYCLES—234.2 METERS

WCAM—Camden, N. J.; City of Camden; 500 W.
WCAP—Asbury Park Nvg Radio Industnes Broadcast Co.; 500 W.
WOAX—Trenton, N 0OAX (Inc.); 500
WDOD—Chattanooga, Tenn.; 3 T—Bramerd Tcnn .+ WDOD Broadcasting

Corporatior; 1 KW, (5§ KW.—C.P.).
WRR—Dallas, Tex.; City of Dallas, Tex.; 500 W
WIBA—Madison, Wis.; Badger Broadcastin
KFBB—Great Falls, Mont.; Buttrey Broatact (Inc). 25 KW

1285 KILOCYCLES—233.4 METERS
CMCW-—Havana, Cuba; Jose Lorenzo; 7150 W.

1296 KILOCYCLES—232.4 METERS

WNBZ—Saranac Lake, N. Y.; Earl J. Smith and William Mace, doing busi-
ness as Smith & Mace; 50

WJAS—Pittsburgh, Pa t T—North Fayette Township, Pa.; Pittsburgh Radio
Supply House; 24 K

KTSA—San Antomo, Tex ;. Southwest Broadcasting Co 2 KW.

KFUL—Galveston, Tex.; News Publishing Co.; 500 W

KLCN—Blytheville, Ark.; Charles Leo Lirttzenich; 50 ‘W.

1 KW,

1 KW.
Minn.; ; University of Minnesota;
Minn. ;

Minn.; Minnesota Broadcasting

WEBC—Superior, Wisc.; "Head of the Lakes Broadcastmg Co.; 215 KC.*
KDYKIWSalt Lake City, Utah; Intermountain Broadcastmg orporation .
1 o

1300 KILOCYCLES—230.6 METERS

WBBR—Brooklyn, N Y.; T—Rossville, N. Y. (Staten Island); Peoples Pu)
it Association;

W?I B)—Newvyork N Y T—Carlstadt, N. J.; Defenders of Truth Society
nc

WEVD—New York, N( Y.; T—Forest Hills, N. Y.; Debs Memorial Radin
Fund (Inc.); 500 W

WHAZ—Troy, N. Y.; Rensselaer Polytechnic Imstitute; S00 W.

WIOD—WMBF—anml. Fla.; T—Miami Beach, Fla.; Isle of Dreams Broad-
castmg Corporation; 1 KW.
WOQ—Kansas City, Mo.; Unity School of Christianity; 1 KW.
Corporation; 1KW.

KFH—Wichita, Kans.;, Radio Station KFH Co.; 1 KW

KFJR—Portland Ore.; Ashley C. Dixon, tradlng as Ashley C. Dixon & Son-

500
KALE—Kale. Inc.; 500 W,
KTBR—Portland, Ore.; M. E. Browr; 500 W.
KFAC—Los Angeles, Calif.; Los Angeles Broadcasting Co
XEM—Mexico City, Mex.; Maria T. de Gutierez; 250

(Concluded next week)

1 KW.
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Valuable Gifts with Subscriptions

for RADIO WORLD

A NEwW

TEST OSCILLATOR

That Works A.C,, D.C., or Batteries!

NEW TEST oscillator, Model
30, has been produced fry Her-
man Bernard, so that all the
requirements for lining up broadcast
receivers, both tuned radio fre-
quency and superheterodyne types,
will be fully and accurately met.

HE dial of the Bernard Model
30 Test Oscillator is directly
calibrated in kilocycles, so there
is no awkward necessity of consult-
ing a chart. The fundamental fre-
quencies are 135 to 380 kc, so that
:‘warly all commercial intermediate

This device may ted to
90-120-v a.c., any commercial fre-
quency, without regard to polarity
of the plug, and will function perfect-
ly. It may be used also on 90-120-volt
d.c. line, but plug polarity must be
observed. One of the plug prongs
has a red spot, denoting the side
to be connected to positive of the
line. If you don’t know the d.c.
ine polarity, you may connect either
way, without danger. The oscillator
will work on d.c. only when the
connection is made the right way.
Moreover, 9¢ volts of B battery may
be used instead of either of the
foregoing, simply by connecting
two wires between the plug at the
batteries, observing polarity. No
separate filament excitation is re-
quired. The oscillator is modulated
with a strong, low note under all
circumstances. It uses a 30 tube.

Send $12 for 2-year subscription for RADIO WORLD and order Cat. BO-30 sent free, with tube

freq as used in present-day
superheterodynes are read on the
fundamental. The points for other
intermediate frequencies, e.g., 400,
450, 456 and 465 kc, are registered
on the dial also, two harmenics,
with which the user need not con-
cern himself, being the basis of
these registrations. Besides, the
broadcast band is taken care of by
the fourth harmonic and the dial
is calibrated for that band, also.

The divisions on the dial for the
fundamental band, 135 to 380 kc,
are 1 ke apart from 135 to 140
ke, 2 ke apart for 140 to 186 kc
and 5 kc apart for 180 to 380 kc.
For the broadcast band, 10 kc apart
from 550 to 800 kc, 20 kc apart from
800 to 1,500 kc.

The test oscillator may be used
also for short waves, by resorting to
higher harmonics.

SHOWN ONE-THIRD

ACTUAL SIZE

Over-All
Size

Is Only

5x5x3"!
Dial
Reads

Frequencies
Directly!

(prepaid in United States and Canada).

Another model, BO-30-S, same as above, except frequencies are ten times as high, hence instru-

ment is for short-wave work only, is available on same basis.

TBE ONLY BOOK OF

Tt “The Inductance Authority”

By EDWARD M. SHIEPE, B.S., M.E.E.

dispenses with any and
computation for the con-
struction of solenold cells for
tuning with variable or fixed condensers of any capacity, cov-
ering from ultra frequencies to the borderline of audio fre-
quencies. Aill one has to do Is to read the charts. Accuracy
to 1 per cent. may be attalned. It is the first time that any
system dispensing with computation has achleved such very
high accuracy and at the same time covered such a wide band
of frequencies,

A condensed chart In the book {itself gives the relatienship
between frequency, capacity and iInductance, while a much
larger chart, issued as a supplement with the book, at no
extra charge, gives the same Information, although covering a
wider range, and the ‘'‘curves’’ are straight lines. The con-
densed chart is in the book so that when one has the book
with him away from homa or laboratory he still has sufficient
information for everyday work, while the supplement, 18 x 20
inches, is preferable for the most exacting demands of accuracy
and wide frequency coverage.

From the tri-relationship chart (either one), the required
inductance vzlue 1s read, since frequency and capacity are
known by the consultant. The size and insulation of wire, as
well as the diameter of the tubing on which the coil is to be
wound, are selected by the user, and by referring to turns
charts for such wires the number of turns on a particular
diameter for the desired inductance fs ascertained.

There are thirty-eight charts, of which thirty-six cover the
numbers of turns and inductive results for the var‘ous wire
sizes used im commercial Dractice (Nos. 14 to 32), as well
as the different types of cov-
ering (single silk, double
silk, single cotton, double
cotton and emamel) and di-
ameters of %, %. 1, 1%,
1%, 13%, 1%, 1%, 2, 3%.
2

vy, 2% and '8 inches. 145 West 45th Street

given wire has a separ-
ate curve for each of
the thirteen form diameters.
The two other charts are
the tri-relstionship one and
a frequency-ratio chart, which
glves the frequency ratio of tuning with any inductance, when
using any condenser the mayimum and minimum capacities of
which are known.
The book contains all the necessary information to give the
final word on coll construction to service men engaged in re-
placement work, home experimenters, short-wave busiasts

EACH turns chart for s

540-4,500 kc Tuning Units

The Tuning Units consist of a four-gang
0.00046 mfd. condenser, with trimmers on
it, 34-inch diameter shaft, 134 inches long,
mounting spades, condenser closing to the
left; and a set of four shielded coils. The
condenser 1is the same for tuned radio
frequency sets or superheterodynes, but for
superheterodynes a series padding con-
denser is supplied also. For t-r-f sets the
four coils are alike. For supers three coils
are alike and there is a different coil for
the oscillator, with a selection for 175 kc,
456 kc or 465 ke intermediate frequency.

For t-r-f construction, three stages of
t-r-f and tuned detector input, four equal
shielded coils, tapped for the police band
and properly matched to the tuning con-
denser which is supplied also. Order Cat.
TRFTU, which will be sent free, postpaid,
on receipt of $10.00 for 86-week subscription
for RADIO WORLD (86 issues).

For superheterodyne construction, two
stages of t-r-f, tuned oscillator and tuned
input to modulator, three identical coils and
an oscillator coil, with the proper padding
condenser and the four-gang condenser, are
supplied as noted below:

175 ke—For use with 175 kc intermediate
irequency. Unit includes four-gang con-
denser, three r-f coils, the proper oscillator
inductance and 800-1,350 mmfd, padding
condenser. Send 4%12.00 for two-year sub-
scription and order Cat. SUTU-175, which
will be sent postpaid.

456 kc—For use with 456 kc i{f. order Cat.
SUTU-456. Padding condenser is 350-450
mmfd.

465 kc—For use with 465 k¢ order Cat.
SUTU-465. Padding condenser is 350-450
mmfid.

Those desiring to use the short-wave
feature will want a switch, which is sold
outright and separately. This is a long
switch that has sections very close to where
the wiring would have to be, and thus
insures short leads. The switch is Cat.
4GSW @ $2.25 postpaid.

SOLDERING IRON

A reliable seldering {ron of 40-watt capacity,
suitable for radio work, and equipped with a
long cable and a snappy Pplug. This iron may
be used in either alternating current or direct
current, 85 to 135 volts. It is a serviceable
iron and has stood up well, az we have been
offering this {ron for three years and have yet
to recelve a complaint about its value and
dependability. _ 'Send $2.00 for 16-week sub-
scription for RADIO WORLD, order Cat. SO.
and get this soldering iron free (postpaid). Please
remit with order.

amateurs, engineers, teachers, students, ete.

There are ten pages of textual discussion by Mr. Shiepe,
graduate of the Massachusetts Institute of Technology and of the
Polytechnic Institute of Brooklyn, in which the considerations
for accuracy in_ attaining inductive values are set forth. These
include original methods.

The curves are for close-wound inductances, but the text in-
cludes information on correction factors for use of spaced wind-
ing, as well as for inclusion of the coils in shields. The book
therefore covers the fleld fully and surpasses in its accuracy
any- and all mechanical aids to obtatning inductance values.

The publisher considers this the most useful and practieal
book so far published in the radio field. in that it dispenses
with the great amount of compPutation otherwise necessary for
obtalning inductance values, and disposes of the problem with
speed that sacrifices no accuracy.

Tie book has a flexible colored cover, the page size {is
9 x 12 inches and the legibility of all curves (black lines or

white fleld) 1s excellent.
Send $4.00 for 34-week sub-
scription for RADIO WORLD

and order Cat. PIA sent
R free, with supplement, post-
pald in United States and

Canada.

New York, N. Y.

What Radio World Is

_ RADIO WORLD, now in its twelfth year,
is a weekly periodical devoted to the scientific
side of radio, and presenting accurately and
promptly all the news of the latest develop-
ments and circults in radio. for broadcast and
short-wave frequencies. Receiver and test
oscillator construction are featured in its
varied aspects. Testing in all Its branches
is given authentic and extensive treatment.
Not only how to build, but how te measure
what yow've built, are featured regularly, and
all receiver and test oscillator construction In-
cludes coil-winding data, If the coils Possibly
can he wound at home or in the ordinary
laboratory or shop. Articles by leading au.
thorities are augmented by carefully-checked
station lists. A subscription for RADIO
WORLD is one of the first requisites for the
service man, home constructor, experimenter,
student and teacher. Leading schools and
laboratories subscribe for it and you will be
in excellent company. Send in yvour sub-
scription NOW.

NEW PRICES
TROUBLE SHOOTER’S
MANUAL, Nos. I, II and 111

Having assembled 2,000 diagrams of commercia)
receivers, power amplifiers, converters, etc, in
1,200 pages of Volume No. 1 of his Perpetual
Trouble Shooter’s Manual, John F. Rider, noted
radio engineer, has prepared Volume No. 2 on an
even more detailed scale, covering all the latest
receivers. Volume No. 2 does not duplicate dia-
grams in Volume No. 1, but contains only new,
additional diagrams, and a new all-inclusive in-
formation on the circuits covered.

Volume No. 3 (Recently issued). Order Cat.
RM ..... .$7.50
Volume No. s Man-
ual, by John F. Rider, Shipping weight ¢ Ib=
Order Cat. RM-VT @.........coccevvvinennnn $6.50
Velume No. 1 (8 Ibs.). Order Cat. RM-VOQ @..$7.50
We pay pustage in United States on receipt of
purchase price with order., Canadian, Mexican and
other foreign remittances must be in funds payable
in New York.

RADIO WORLD
145 West 45th Street New York City

circuit, for losses

Rither eapscity, 50c

PADDING CONDENSERS

HIGH-CLASS padding condenser is required for a
superheterodyne’s oscillator, one that will hold its
capacity setting and will not introduce losses in the
create
Hammarlund padding condensers are of single-condenser
construction on Isolantite buse, with set-screw easily ac-
cessible, and non-stripping thread. For 175 kc. intermediate
frequency use the 850-1350 mmfd. model. For i-f. from

frequency instability. The

460 to 365 kc., use the 350-450 mmfd.

0.0005 HAMMARLUND S. F. L. at 59c.

A sturdy, precision straight frequency line condenser, no end stops.
The removable shaft protrudes front and rear and permits ganging with
coupling device, also use of clockwise or anti-clockwise dials, or two
either side of drum dial. Front panel and chassis-top mounting facilities
True straight line, This rugged condenser has Hammarlund’s high
quality workmanship 2nd is suitable for precision work. It is s moet
sxcellent condenser for calibrated radio frequency test oscillators, any fre.
quency region, 100 to 60,000 kc., short-wave converters and adapters
and TRF or Superheterodyne broadcast receivers. Lowest loss construc-
tion, rigidity; Hammarlund’s perfection throughout

Order Cat. HOS @ ....... a0

sesssreseiiee seseseananiesesae.59C met

Reliable Radio Co., l43l.w.es'tm15th Street, New York, N. Y.
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RADIO WORLD
and “RADIO NEWS”

BOTH FOR 7 Canadian
ON EAR and Foreign
E Y $ .O $1.50 extra

You san obtaln the twa leadlag radle teshnieal {
that eater te oxperimenters. service men and studeats,
the first and enly nationsi radle weekly and the leading
menthly fer ome yoar sach, at s saving eof $1.50. The
regular mall subssription rate fer Radlo World fer oms
yosr, @ new and fassinating copy eash week for 52 weeks,
is $6.00. Send In $1.00 extra, get ‘‘Radlo News'' alse
for 8 yoar—a new lssue each month for twelva meaths.
Total 84 lssues for $7.00.

RADIO WORLD, (45 West 45th Strest. New Yerk. N. V.

Vest Pocket Size Flashlight
for Radio Repair Work—

FREE

Great for getting right down into
your set!

Obtain one free with 3 months’ subscription
for Radio World at the regular rate of $1.50.
Send postpaid.

Sub. Dept.

RADIO WORLD

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

ANDERSON’S
AUTO SET

Vesigned by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new suto set is the most sensitive sar
receliver we have ever come across, Mexican and
Cansdian statioms were tuned ia from New York
City on s 6-imch aerisl. The eircuit. an 8-tube
superbetorodwne, with sutomstic volume control.

The 1 parts. imecludi set chassis and
set shield. battery box, remote comtrol, battery
sable, sll condensers. resistors snd coils, speaker
with shielded cable; snd a kit of RCA tubes (two
280, two 236, two 337, one 89. and ome 85) are
supplied less merisl. Cat. 898-E @......-. $34.00

Wired model. licessed by RCA, with eomplets

Hennessy Radio Pubs. Corp.

143 Weat 45th St N, Y. City

LAPEL
MICROPHONE

A single-button car-
bon-granule lapel mi-
crophone, impedance
200 ohms, requiring
4.5-volt excitation, of
good frequency char-
acteristics, and both
handy and inconspicu-
ous. Outside diameter,
154 inches. The case
is chromium- plated
brass. The excitation
may be provided by
introducing the micro-
phone in a cathode circuit carrying around 20
to 25 milliamperes, or a 4.5-volt C biasing
battery may be used. Net price, $2.95.

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

i

i

“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every-
body dealing in refrigerators. $4. Book Dept,

-

Analyzer Plug and

Adapters

For constructing a

0-10,000-Ohm Resistance Meter

Radio World, 145 W. 45th St. N. Y. City.

set analyzer, an
analyzer plug, to
go into a receiver
socket, is neces-

& 076
sary. We offer the
exclusive seven-

 amw & o
pin analyzer plug,

977 plain long handle
b as illustrated, and
three adapters
that enable put-
ling the plug
connections into UX, UY and six-pin receiver sockets.
The plug has 5-foot 7-lead cable. All four parts sent free on
receipt of $6.00 for one-year’s subscription (52 issues):
Order Cat. PRE-ANPLAD.

RIDER’S MANUAL

The standby of the service man is Jobn F. Rider's *“Perpetual Trou-
ble Shooter’s Manual.”

Vol. 2 contains additional diagrams on the same basis as above, but
in Vol. 2 there is no duplication of any of the diagrams printed in
Vol. 1.

To get Vol. 2 free, send $12.00 for 2-year subscription (104 weeks)

A 0-10,000-ohm ohmmeter and con-
tinuity tester. A rheostat is built in for
correct zero resistance adjustment. The
unit contains a three-cell flashlight bat-
tery. Supplied with two 5-foot-long wire
leads with tip plugs. Case is 4-inch diam-
eter baked enamel. Sent you for an or-
der for one year’s subscription for Rapio
WorLp (52 weeks) at the regular rate of
$6. Order Cat. PRE-500.

We do not pay postage on resistance meter.
postage 17c.

DOLLAR SPECIALS

These coils have 50, 100, 200, 400 and 800 turns,
R_F diameter 1 inch, and are suitable for detector plate
Altering, screen filtering, grid and plate loads, etc.

Averaze

CHOKE The 50 is for short waves, 100 for television band, 200
COILS for broadcast band, 400 for high intermediate fre-
guencies (450 to 300) and 800 for lower intermediate

irequencies. Any four, or four of a kind, or com-
binations not exceeding total of four, sent free on receipt of $1.00 for 8
weeks trial subscription. Order Cat. PRE-4-CH and state chokes de-
sired, by quantity and number of turns.

and order Cat. PRE-RM-2.

ute; takes up to 12-inch records.

Order Cat. PRE-PHOMO.

PHONOGRAPH MOTOR

Allen-Hough syachronous phonograph motor, 78 revolutions per min-

i orks from a-c line, 50-60 cycles,

105-120 volts. Equipped with felt-covered turntable. To start the

motor give it a slight impetus. Fits into 3-inch depth, hence handy

for compact installations. Given free with 34-weeks subscription at
.00.

SUBSCRIBERS! IMPORTANT!

Note subscription expiration date on wrapper con-
taining your copy of RADIO WORLD.
expiration date, please send in renewal so that you
will not miss any copies. Subscription Dept., RADIO
WORLD, 145 West 45th St., New York City.

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

(WE PAY POSTAGE ON ALL PRODUCTS LISTED ON THIS PAGE, EXCEPT OHMMETER).

If nearing

TW “The Superheterodynse,” by J. E. Anderson and

OBBYOOKS Herman Bernard. A treatise on the theory and

gracgice of the outstanding circuit of the day.

ANDERSON pecial problems of superheterodynes treated au-
AND thoritatively.

BERNARD “Foothold on Radio.” A simple and elementary

i N exposition of how broadcasting is conducted, with
some receiver circuits and an explanation of their functioning. Both
books sent free on receipt of $1.00 for 8 weeks trial subscription. Order
Cats. PRE-SH-FH.

One meter sent free with each $1.00 trial sub-

CHOICE OF Order Cat. PRE-MTR and

scription (8 weeks).
PANEL TYPE add the number of the meter to the catalogue

number. Any bumber meters may be or-

METERS %eare.d on the equivalent extended subscription
sis.

0-6 Voltmeter D.C...ovirriiiiiiiiiiiiieiinniioneiionnesiesanenes No. 3%

0-50 Voltmeter D.C.......
6-Volt Charge Tester D
0-10 Amperes D.C....
0-25 Milliamperes D.C.
0-50 Milliamperes D.C.
0-100 Milliamperes B
D

0-300 Milliamperes
0-400 Milliamperes

HANDY

On; 'gri7d condegoeerd of Qalel)zskmld., vlv‘ith clips;
one 5.to-7 meg. fixed grid leak; b with
PACKAGE OF %inch shaft; tne a-c <able and plug. All sent

PARTS on rcceg;t of $1.00 for 8-weeks trial subscriptios.

Order Cat. PRE-HANPKG.

SHIELDS Aluminium shields of the t specified by the
FOR tube manufacturers for sensitive circuits, so that

57, the shield top fits snugly about the tube dome, are

58 TUBE obtainable, six free on receipt of $1.00 for 8 weeks

trial subscription. Order Cat. PRE-TUBSH.
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