PRICE

DEC. 13| RADIO GIFTS NUMBER |15 Cents

1930 per Copy

AN ALL-WAVE MIXER

HOW NATIONAL’S
SHORT-WAVE SET
WAS DESIGNED

STATIONS BY FREQUENCY

The First and Only National Radio Weekly DIAGRAMS OF RADIOLA

| 80 AND 82, ALSO
455th Consecu tive Issue—NINTH YEAR PHILCO 40 AND 41

4-TUBE DE LUXE SW CONVERTER

A fetching layout of a few simple parts in a good circuit constitutes the
Hammarlund de luxe converter. See pages 5, 6, and 7.
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NEW READRITE
SET AND TUBE TESTER
NO. 245-A

Newly designed to meet the servicing
needs of all types of radio receiving
sets. Used by experts. Adaptable for
every kind of socket test. Also con-
tinuity of circuits, a.c. and d.c. and
all tubes, including screen-grid, pen-
tode and rectifier. Checks line voltage.
Furnished with charts, curve values
and full instructions. Accurate. Com-
pact. Simple to use. Seamless steel
case finished in beautiful baked

No. 245-A Closed enamel.

No. 245-A For Servicing
Sets, $20.00
No. 400 For Counter
Tube Testing $20.00 [}

$12 NET

Order one or more tloday.
If not at your jobbers we
will ship direct.

NEW READRITE
COUNTER TUBE TESTER
NO. 400

A new tester that gives dealer and customer the required tube value
information. Definite grid change shift provided for mutual con-
ductance test. Eight sockets for testing all tubes, including the new
2 volt tubes. Connects to a.c. supply. Simple to use. Accurate.
Dependable.

Handsome finished baked enamel steel case. All parts completely
shielded. For use wherever tubes are bought, sold or used. Complete
with tube chart. Be sure to order yours today.

Catalog covering our line of many Servicing Instruments for a.c.
and d.c. will be sent upon request.

A Gift Every Serviceman Will Appreciate

READRITE METER WORKS

Established 1904
12 COLLEGE AVE. BLUFFTON, OH10

HERE YOU ARE}
FELLOWS.

Now You Can Do Everything
Yourself with “THE HOBBY”

Operates on Either 110 Volts D. C.
or 80 Cycle A. C.

—Just the thing you have been
wanting and_looking for -— drills
R Aluminum, Brass, Wood, Bakelite,
I . Tron, Steel, Hard Rubber,
B ete. Kasy to operate,
and readily drills ma-
terial 14" wide which
even some of the expen-
sive outfits cannot do!
Acts as Lathe, Grinder
and Buffer, owing to
simple, yet amazing con-
struction. the motor
swings back, and se-
curate work can be
done with it. Takes

up to % drill

THE IDEAL

=1 XMAS GIFT

Yl for Boy or

5 Man!
Side View of Hobby
Y, k-, Employs

ool gy Universal Motor

YOUR WORKSHOP IS INCOMPLETE WITHOUT IT.
In kit form, ready for quick assembly supplied with

Dlue-prints ... ... ... e $12.50
Assembled ready t0 USe...........c.eieiiiiiiia.s $16.00

Immediate Shipment of All Orders. Send Money Order
in full, or 23% balancs C. 0. D.

THE HOBBY MACHINE & TOOL CO.
98 Park Place, N. Y. C.

SOLDERING IRON | SHIELDED LEAD-IN WIRE
F R E E ! No. 18 solid wire, surrounded - Also used to ad-

by a solid rubber insulation vantage {n the
covering, and above that a wiring of re.
covering of braided copper ceivers, as from
mesh wire, which braid is te anienus pest of
be grounded, to prevent atray set teo antenns
pick-ap. coll, er for plate

Works on IAO-lm volt‘l)i AC or D(t:ﬁ power,

50 watts. serviceable irom, with copper wire 1 iy

tip, 5 ft. cable and male plug. Send $1.50 w fm’:n“;““l::%_‘:‘ I ll:‘lg-: or . :;y

for 13 weeks’ subscription for Radio World avold plek-up of man made Order C“ 7 8

and get these free! Please state if you are static, such as from eleotrical List 95,

renewing existing subscription. machines. net B¢ per ft.
RADIO WORLD , GUARANTY RADIO GOODS CO.

145 West 45th St. N. Y. City 143 West &th St., New York, N. Y.

www americanradiohistorv.com

RADIO ORNAMENT

Unusually pretty and a very
practical Xmas Gift. An
electric  lighted twenty inch
Model of the old Historic
Santa  Maria. The lighting
arrangement is a unique feature
and adds very much he
unusual attractiveness of the
model.  Only .......... $7.50
Dr. IRL J. NEAL
Box 461 Mattoon, Iltinois

1S THIS
YOURFIRST VIEW

of the series of articles on short-wave
converters? If so, be sure to get the
recent issues dealing with the absorbing
topic of bringing in short waves on your
broadcast receiver.

In the November 8th issue of Rapio
WOoRLD there began this remarkable series
dealing with the construction of short-
wave converters that really do work, and
that work well. Besides, the cost of parts
is low. One model, 30 to 110 meters, no
plug-in coils, may be built of parts costing
less than $5, while another model, 10-200
meters, two plug-in coils, using somewhat
superior parts, can be bullt for less than
$10. Surely these are prices within the
reach of all.

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

Send in $1.50 for a three-months sub-
scription for Rapto WorLp and we will
send you as a free premium the issues of
November 8th, 15th, 22nd and 29th, and
December 6th, so you will have the com-
plete series up to date, and besides, we
will send you FREE a blueprint of the

AC model with external filament supply.

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

Enclosed please find $1.50 for which enter my
subscription for Rapro Worrp, for three months.
and as a premium send me free the November
8th, 15th, 22d, and 29th, and December 6th
issues, bringing up to date the series of articles
on short-wave converters of extremely low price.
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OUTSTANDING SHORT-WAVE PERFORMANCE
ACCEPTED

ADOPTED
EVERYWHERE

NATIONAL
THRILL-BOX

Wonderful humless A.C. Operation. Receives Short Wave broad-
casts from all over the world. True Single Control, easy to tune and
log. Made also in Battery Model.

Send today for special Bulletin 143-W

<G> NATIONAL

A. C. SW-5 THRILL BOX
NATIONAL CO,, INC., 61 SHERMAN ST., MALDEN, MASS.

Save Money on Tubes!

Get a Guarantee Just the Same!

UALITY tubes at enormously reduced prices enable you to save
money and obtain full satisfaction. Any tube will be replaced on
request within thirty days of its sale!
These tubes are made by a manufacturer of national reputation and are not

“distress merchandise.” No tube is shipped until it is carefully checked on a
Readrite No. 9 Radio Test Kit.

List Yowr List Your List  Your

Type Price Cost Type Price Cost Type Price  Cost

a 201A $1.25 49c O wbD-12 $3.00 59¢c O 245 $2.00 59¢
a 226 1.75 49¢ O 200A 4,00 §9¢ O 280 1. 59¢
0 19-UX 2.50 59¢ 0 171A 2.25 59¢ 0 224 3.30 §9¢
0 19-UV 2.75 5%¢ 0 171AC 2.25 59¢ a 222 4.50 95¢
0120 3.00 5% 01124 225  59¢ 0 281 7.25 95¢
O wD-11 3.00 5% 59¢ 210 9.00 95¢

27 20

[J 250, List $11.00, your cost, 95c.

[Remit with order for tubes and we pay postage]
DIRECT RADIO CO.

Room 504, at 1562 Broadway, New York, N. Y.
(Between 46th and 47th Streets)

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

This condenser, each eof four sections
mfd., has aluminum plstes that are re-
movable and adjustable, also s % di-
ameter steel shaft that is removable. It 13
sturdy snd s suitable for popular four-
circuit screen grdl tuners. Trimming econ-
densers are built fn. The condenser may
¢ mounted on its bottom or side. Total

overall length, including shaft.

11%."" Oversll width, 4”, The

$3°95 :l:amea 18 steel Order Cat.

(Betwoen 46th and 47th Strects)

RELIABLE RADIO COMPANY
Room 504, ot 1562 Broadway, N. Y. City

.00085

Songwriters Service Co. |A BEAUTIFUL GIFT

6719 Hollywood Boulevard, Dept. R. W.
Hollywood, California

Talking Pictures offer new opportunities. Your
songs personally submitted to Picture Studios,
revised for publication by Hit Writers. Words,
Muasic, Arranging, everything pertaining to songs.

! 143 West 45th Street

FOR THAT RADIO FRIEND

ARISTOCRAT FLOOR SPEAKER
i\h’ight Moldedl VVtooftli l-{lorn band Horn Motor built
n into a walnu i inet.
take it away. Goodm;alu'zl l;:ss. Must come and

GUARANTY RADIO GOODS CoO.
New York, N. Y.

www americanradiohistorv.com

Horn Unit $1.95

The Fidelity unit is pre-
sminent for  horn type
apeakers such as ex-
ponential horns,  The
faintest word from 8
““whispering tenor’”” or
the tumultucus shout of
the crowd or highest
erescendo of the band 1s
brought out clearly, dis-
tinetly. Stands up to
450 volts without filtering.
Works right out of
your set’s power tube,
or tubes requiring bo
oxtra voltage source.
Standard size nozzle and
thread. Works great from
C set. Dbattery get or
any other set, push-pull
or"o}t:nerwlu. The casing s full aickel finish. highest
polisl

This unit can be used in a portable without any horn
attached and will give loud reproduction.

Order Cat. FDU, with 50-inch tipped cord; weight. 3%
Ibs.; size, 2%-inch dismeter, 23-inch helght. (This fe
the large s1z6). Price...........ccoccevecececas $1.95

GUARANTY RADIO GOODS CO.

143 West 45th Street, New York Clty

Fldellity Unit, Cat.. FDU,

Your Choice of NINE Meters!

To do your radio work properly you need me-
ters. Here is your opportunity to get them at no
extra cost. See the list of nine meters below.
Heretofore we have offered the choice of any one
of these meters free with an 8.-weeks subscription
for RADIO WORLD, at $1, the regular price for
such subscription. Now we extend this offer.
For the first time you arc permitted to obtain
any one or more or all of these meters free, by
sending in $1 for 8-weeks’' subscription, entitling
you to one meter; $2 for 16 weeks, ;qt\tlmg you
to two meters; $3 for 26 weeks, entitling you to
three meters; $4 for 35 weeks, entitling you to
four meters; $5 for 44 weeks, entitling you to 5
meters; $6 for 52 weeks, entitling you to six
meters. eturn this offer with remittance, and
check off desired meters in squares below.

RADIO WORLD, 145 West 45th Street. New York, N. Y.
(Just East of Broadway)
Enclosed please find $............ [ {1 SR woaka
subscription for RADIO WORLD and plesse send as free
premium the meters checked off below.

1 am a subscriber. Kxtend my subscription. (Check
off if true.)
0-6 Veltmoter D.C. ......cooovvviinennnnnens Ne. 326
0-50 Voltmeter D.C. .......cccicieeiennecan Ne. 337
§-Volt Charge Tester D.C. ..No. 23
0-10 Amperes D.C. Ne.

. 338

No. 325

0-50 Mlilllamperes D. . 350
..No. 3:3

0-25 Milllamperes D.
E 0-100 Milliamperes D.C.

0:300 Milllameeres B:G: crirririiiiiiiiiNe. 3
NAME ... cecereesusessronssoscsesssstsscasococcosssnesse
ADDBEBB  .i.iciteiteans.cocassessttetocsnsnccnsassces
(M & {5000000000000000000000006000 BTATE........c0000..

For MODERN

Radio Requirements

ELECTRAD

Resistors and Voltage Controls

Electrad Produets are always
abreast of modern radio require-
ments. For this reason, and be-
cause of their higher quality, they
are the first choice of men whe
know radio values.

Write Dept. RW-1213 for cir-
cular of Electrad Products

ELECTRAD, INC.

1756 Varlck Street New York
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New POLO Precision Power Transformers and Chokes

in Shielded Polished Aluminum Cases.

All our equipment is guaranteed.

245 POWER TRANSFORMER

The 245 power
transformer is for
use with a 280
rectifier tube, to
deliver 300 volts
DC at 100 milli-
amperes, slightly
higher voltage at
lower drain, from
105-125-volt AC

Cat. 245-PT line (marked 110

Price, $9.50 , 50- 60 cvcles,
The primary is tapped at 8275 volts in
case a voltage regulator (Clarostat or
Amperite) is used. The black primary
lead is common. If no voltage regula-
tor is used the other primary lead is
the green one. If regulator is used, the
red and black form the circuit. The
secondary voltages are all center
tapped: 672 volts AC for 280 plates,
214 v. 3 amps. for 245 output, single or
push-pull; 5 v.2 amps. for 280 filament;
2V volts 16 amps. for up to eight 224
or 227 tubes. Center taps are red and
all leads are identified on name plate
Laminations are hidden except at bot

tom. Eight-inch leads emerge from the
sides, but if preferred may be taken

off through the bottom of the trans-
former by pushing them through the
rubber grommets. Shipping weight, 12
Ibs. Overall size: 5” extreme width
415" high. Order Cat. 245-PT @ $9.50

POLO HOME RECORDER: Recording and play-back pickup, control hox.
program and_(with microphone, I
500 ohms impedance;

Microphone,

245 B SUPPLY CHOKE

100 ma_choke
filtration

30 henrys.

three sections and four
leads. and permitting a

input’ to filter.

coil for
in 245 circuits;
ohms DC resistance, inductance
A continuous wind-
ing tapped in two places, giving
out -
Y'choke
By this method
rectifler tube life and filter con-
denser life are lengthened yet
# filtration is splendid. The black
lead goes to the rectifier fila
ment center, the red, green and
yellow leads are next in order

Capacities suggested: black
Cat. 245-CH none; red mfd.; green,
Price, $4.00 mtd. ; yellow, 8 mfd. " In shielded
polished aluminum case, Shipping weight, 4 lbs
Order Cat. 245-CH @ $4.00

SHORT - WAVE
CONVERTER

B
200

8

SPECIAL FILAMENT
TRANSFORMER

one of 2% v., 3 amp.

105-120 v. 50-60 cycles, with two secondaries,
for 245s, single or push-
pull, other 24 v. 12 amperes for up to six 224,

Appearance of Cat. SUP-3A
and Cat. SUP-3B.

27, etc.,, both secondaries center-tapped. SHORT v AVES
Shielded case, polished aluminum, same as FOR $4.87

245-CH illustrated. 6 ft. AC cable, with plug.

Shipping weight, 4 lbs. Order Cat. SP-FLT Supertone ‘Short-Wave Converter,
(4 lhs.) @ $4.25.

30 to 110 meters; single tuning con-
trol; no plug-in coils; no grunting,
squealing or howling. Uses three
227 tubes. AC model; parts, wound

SHORT-WAVE FILAMENT
TRANSFORMER

tone Short-Wave Converters.
110 v., 50-60 cycles; secondary 25
amperes.

Cat. SW-FLT @
For 40 cycles, Cat. SW-FLT-40 @ . E
For@zzo v., 50-60 cycles, Cat. SW-FLT-2

extra)
single bLutton transverse

also personal renditions. Cat.
carbon type; 21 to 7,000 cycles.

We manufacture the filament transformer
specified by Herman Bernard for the Super
The primary Iis
volts
No center tap is necessary O;dgr

. 2.50

3.20

Slsvitches from input to output.

coil, blueprint (less filament trans

former)

Crder Cat. SUP-3A @

Battery model for three 227s,
Cat. SUP-3B @ ... ....... - $4.87

Battery model for three 201As,
Cat. SUP-3-201A @

Battery Model for three 230s,
Cat. SUP-3-230 @ $4

$4.87

8

Records rgdlo

POLO ENGINEERING LABORATORIES 125 WEST 45TH STREET, NEW YORK, N.Y.

RF Choke
in Copper Shield

A 50-millihenry radio f{re
quency choke coil, in a copper
shield, with mounting screw
and bracket attached, This
choke is excellent for the
plate lead of a detector, placed
in series with the plate and
the load impedance, for keep-
ing RF out of the audio chan.
nel, broadcast receivers. Alsc
excellent for RF plate lead,
between the end of the plate
load and B plus, and for
sc.een grid leads, between

plus, for thorough filtering
and _stabilizing. Thls choke will pass 25 ma
In all cases ground the shield. Order Cat. 57C
SH-RFC. List price, $1.00; your price....

For short waves, an unshielded RF Choke, ¥%
millihenry, with mounting lugs. Order 47
Cat. OMH, list price 80c; your price.. C
GUARANTY RADIO GOODS CO.
143 West 45th St., New York, N. Y.

screen %’lld and

RADIO WORLD
and "RADIO NEWS"

BOTH FOR $7.oo

ONE YEAR @

You can obtain the two leading radio
technical magazines that cater to experi-
menters, service men and students, the
first and only national radio weekly and
the leading monthly, for one vear each.
at a saving of $1.50. The regular mail
subscription rate for Radio World for one
year, a new and fascinating copy each
week for 52 weeks, is $0.00. Send in $1.00
extra, get “Radio News” also for a vear—
a new issue each month for twelve
months. Total, 64 issues for $7.00.

0 If renewing Radio World subscrip-

tion, put cross in square.
RADIO WORLD. 145 West 45th Street. New York, N, Y.

TUNER ASSEMBLIES

A tuning condenger with coll to
match, mounted on an aluminum
base that has socket built in.
The condenser shaft goes in a

dial (not  furnished). The
tuned circuit includes a Bxed
and a movable winding (rotor
coil) in series. The moving

. coil is used as a trimmer, set
once and left thus, so two separate dials are made to
read salike, or gang tuning is made pactical. No equaliz-
ut:g' condensers needed. Do not couple the adioining
shafts.

For untennl cireuit, input to 226, 201A, UX199, 240, 230.
232 and 222, or any other tube fitting four-prong UX
socket, or (or interstage coupling for 226, 201A, 199,
240 or 230, but NOT interstage for 232 or 222, order
cat. BT-L-DC @ $1.25

For interstage coupling for 232 and 222. order cat. BT-R.
DC @ $1.25

For antenna circuit as RF input to 224 or 227, or for
227 interstage coupllnx, (five-prong UY socket (’umllhcd)
order cat. BT-L-A @ $I.

For interstage coupling (’or
furnished, order cat. BT-R-A

224 (3-prong UY socket
.............. @ $1.25

SCREEN GRID COIL CO.

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

SUPERTONE’S
NEW SHORT-WAVE
CONVERTER

FFICIENT AC short-
E wave converter, 10 to
200 meters with total
of only two plug-in coils.
Filament transformer built
in. Three 227 tubes used.
Single tuning control
? Hammarlund condenser.
Equipped with AC switch.
Works with any broadcast
receiver, either TRF or
; i Superheterodyne No mo-
lestation of receiver. No grunting, body capacity
or squeals. All parts and coils as specified by
Hlerman Bernard. Order Cat. SUP-3FS @ $9.58
BATTERY MODELS

Cat. SUP-327-B, sanie appearance, uses three

227 heaters in series, across 6 v. battery.
All parts, coils

Cat. SUP-230-B. uses three new 2-volt 230
tubes, filaments in series. All parts, coils.. 6.61

[We will supply 227 tubes on request @ %0c each.]
Supertone Products Corporation
216 Wallabout Street Brooklyn, N. Y.

Hammarlund SFL

Hammarlund's precision .0005 mfd.
cond . with ble shaft:
single hele panel mount. Excel.
lent for calibrated radio fre-
quency  oscillators, short-wave
converters and adapters and TRF
or Superheterodyne broadcast re-
ceivers. Lowesl loss ronstruction,
rigidity; Hammarlund’'s perfection
throughout.

Order Cat. HAM-8FL, st price
$5.50; net nrice........... $3.00

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

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

Cat. 9-G (9" extreme
outside diameter) $8.49

Cat. 9-R

Cat. 12-G (12 ex-
treme outside di-
ameter) ....... $10.03

Cat. 12-R ..... $10.03

GUARANTY RADIO GOODS CO.

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

Farrand
INDUCTOR
DYNAMIC

www americanradiohistorv.com
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A Weekly Paper published by Hennessy
Vel xvn%jecleqxg'belrs 13th, v¥9}.‘}81e No. 435 N I N T H Y E A R Radio Publications Corporation, from
{Entered as second-class matter, March, Publication I?fce?ol:ks vaes‘tI 45th Street,
lNgm, Yet th;depostacct)ﬂi?)? alt\daljcegv ‘;g;;(j Latest Circuits and News (Just East of,Brt;adv'vay)
. ., under ,
15¢ per Copy, $6.00 per Year Technical Accuracy Second to None Telephone, BRYant 0558 and 0559

RADIO WORLD, owned and published by Henness ]Ba%i:o PubiifationsHCorporation., 145 Wgst t45ti1458t{’€'its’t N:S‘tvh Yé):ll_(e,etN. Ige'wR“)Il:fls Bﬁxrke 'H?Il:ret::a,x;
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%:ndaer?it E:Srett;el'a;uﬁil.s' é&ist\vfsst; “Sstt?eeitrle\leet\,n I\{;g:k, ?‘Ir. Y.; Roland Burke Hennessy, gdx};or; Herman Bernard, business manager and managing editor;
’ ’ J. E. Anderson, technical editor

A 4-Tube De Luxe
Short-W ave Converter

By Lewis Jame:

00035 00035 40035

I..—-—-- SET ART.PoOsT

SET GND POST

0 F00002 B460T0 90

-
_ LWNO%‘

FIG. 1

DIAGRAM OF A SHORT-WAVE CONVERTER WITH

TWO STAGES OF RF, MODULATOR AND OSCILLATOR.
ALL FOUR TUBES ARE 2275

ERE is a compact, single-control short-wave converter of 2,500 ohms, shunted by a condenser of .0015 mid, in the
[" which by means of four plug-in coils covers the entire cathode lead directly over the pick-up coil, which is also con-
short-wave band from 15 to 110 meters, that is, down to nected in a part of the cathode circuit. Grid Dbias detection is

the shortest waves now generally used for communication. used because it operates with greater uniformity throughoqt the
Single control is made possible by utilizing untuned coupling band and also with less noise. In fact, freedom from noise is
hetween the antenna and the first tube and again between the (Continued on next page)

first and the second tubes.

Instead of using resistance coupling or high inductance choke
coupling small choke coils of the order of 14 millihenrys are LIST OF PARTS
ased both in the antenna circuit and in the inter-tube coupler.  Five 14 mlh coils (QML).
While these small chokes do not give as much amplification at One 85 mlh Hammarlund choke coil (RFC-85).
certain frequencies as larger ones would give, they give consis- Three .00035 mfd. fixed condensers.
tently good results over the entire wide band of frequencies Three 0.1 mfd. condensers in one case (parallel two).
covered by the three plug-in coils, and avoid dead spots com-  One .00015 mfd. Hammarlund tuning condenser (MLW-125).
pletely. The big advantage is that there is no frequency at One set of four Hammarlund plug-in short-wave coils with
which the coils form resonant absorption circuits which stop mounting (LW T-4).
oscillation in certain frequency regions. Four UY sockets.

The radio frequency amplifiers in the circuit are 227 tubes and One 2.5 volt Polo step-down filament transformer (SP-FLT).
their bias is provided for by a 300-ohm resistance in the cathode One vernier dial.
lead, this resistor being shunted by a 0.1 mfd. condenser. This One special metal chassis, 11 x 514 x 2”.
also supplies the bias for the oscillator tube. One Electrad 300 ohm grid bias resistor.

. . : ) One Electrad 2,500 ohm grid bias resistor.
Grid Bias Detection One .0015 mfd. by-pass condenser.

The detector is also of the 227 type and it operates on the grid Four binding posts (Ant, Gnd, B+ and blank).

bias principle. The bias for this tube is obtained from a resistor

~
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A High-Gain Converter

FIG. 2 (TOP)

REAR VIEW OF THE 4-TUBE SHORT-WAVE CONVERT-

ER. A HAMMARLUND 125 MMFD. CONDENSER AND

HAMMARLUND PLUG-IN COILS ARE USED, WITH A
HUSKY POLO FILAMENT TRANSFORMER

FIG. 3 (LOWER)
VIEW OF THE WIRING AND PARTS UNDER THE SUB-
PANEL

(Continued from preceding page) )
the principal reason for using the bias on this weak signal (}eteg—
tor, for to receive short-wave signals a minimum of noise is
required.

The grid bias detector will also stand a greater voltage from
the oscillator before overloading, and when it is remembered
that the sensitivity of a converter of this type is directly propor-
tional to the voltage picked up from the oscillator, as long as
there is no overloading, the advantage of this form of detection
is obvious.

The large coupling condenser, .00035 mfd., used between the
plate of the first tube and the grid of the modulator insures that
the full output of the radio frequency amplifier is impressed on
the modulator. The DC resistance of the second choke in the
inter-tube coupler is so low that it may be neglected, so that
there is no tendency at all for the grid to block. This is true
even when the oscillator voltage impressed on the modulator
tube in series with the signal is comparatively very high.

Output Circuit

In the output circuit of the modulator is a 50 to 100 milihenry
choke coil (designated 60 milh.). There is a little distributed
capacity in this coil and there is more in the circuit to which the
converter is connected, so that the modulator works well as a
detector. That is, there is enough capacity in the plate circuit
to offer very little impedance to the high frequency carrier cur-
rents. Still there is little enough to prevent any shunting of
the intermediate frequency selected, even if this is as high as
1,500 ke.

“The oscillator is of the tuned grid type and the coil contains
three windings, a tuned secondary, a fixed tickler and a pick-up
coil. The tickler and the tuned windings are on the plug-in coil
form and vary in turns according to the frequency band covered.

The pick-up winding is permanently mounted on the plug-in
socket and is the same for all the coils in the set.

However, it is so arranged that its coupling with the tuned
winding may be varied over a wide range so that the pick-up
may be adjusted to the particular frequency range that is used.
For the largest coil in a set the coupling may be comparatively
close, but for the smallest it must be loose if the voltage im-
pressed on the modulator from the oscillator is not to be
excessive. Once the proper coupling for any one coil has been
found by trial it is a simple matter to set the pick-up coil at the
time the coil is inserted in the socket.

Of course, the coupling between the pick-up coil and the tuned
winding may be varied for any one coil. If the coupling is close
the signals will be strong but the selectivity will not be so good,
and if the coupling is loose the signals will be weaker but the
selectivity will be considerably better. The only object of getting
a high selectivity is to prevent picking up unnecessary noise and
interference from other stations which happen to be so related
in frequency that they form a frequency which will go through
the intermediate frequency selector, that is, the broadcast tuner.

The size of the tuning condenser used in the circuit is .00015
mfd. This is used because the plug-in coils selected for the set
are designed so as to cover the bands of frequencies with a
minimum of overlapping.

Filament Supwnly

The filament current for the three 227 type tubes is obtained
from a special Polo step-down transformer having a 2.5 volt
winding. This transformer is built into the circuit for con-
venience.

Only a total of five connections need be made in connecting
this converter to any broadcast receiver. One is the primary
of the filament transformer which is made to the nearest 110-volt
AC outlet. Another is the antenna, which is transferred from
the broadcast receiver to the antenna post on the converter. A
third is the output lead, which is connected to the post on the
receiver vacated by the antenna. The other two connections are
the ground and the B plus. The B voltage may be taken from
the voltage divider in the broadcast receiver or from one of the
screens of the amplifier tubes, or it may be supplied by a battery.

Constructional Features

The circuit is built on an aluminum chassis, 11 inches long,
5% inches front to back, and 2 inches high, which is indeed
compact. Regarding the chassis from the front, the filament
transformer, a Polo Cat. SP-FLT, is at left, the dial and Ham-
marlund condenser in center, and the plug-in coil base at right.
The tube sockets are so arranged that they are in pairs, each
pair consisting of one socket behind another, with the tuning
condenser between. There is ample rotor clearance from the
tubes. Leads are kept short, as is highly desirable on short
waves.

Besides the parts just mentioned, the only ones on the top
of the chassis are the four binding posts that go respectively
to aerial, antenna post of set, ground and B plus. The positive
voltage may from 50 volts up, and the method of biasing the
tubes renders them satisfactorily operative whether the plate
voltage is high or low.

The dial is equipped with a pilot light, not shown, and if this
is used, it is inserted in a Yaxley socket specially made for
the purpose, and slipped onto the upright flat bar at rear of
the dial. By the way, the dial should read counterclockwise for
the position of condenser mounting as illustrated.

Attractive Appearance

The appearance of the chassis is decidedly attractive, as the
Polo filament transformer and the chassis have a high polish,
one matching the other, while the brass plates of the new
Hammarlund short-wave condenser, 125 mmfd,, and the green
wire of the new Hammarlund plug-in coils constitute a fetching
contrast and color scheme.

The new point about the Hammarlund coils is the plug-in
fixtures and base, the contacts being beyond doubt of the finest
security of contact.

If the pilot light is used, one of the windings of the. filament
transformer should be connected exclusively to the light, and
the red center tap grounded. This is the winding with the small
black insulated wire leads. No wiring for this is shown in the
diagram. The heater winding for the four 227 tubes (illustrated)
has thick black insulated wire, with red center tap, and center
goes to ground, also, while the thick wire is led to the nearest
tube socket, soldered to the heater prongs thereof, and the
connection continued with twisted pair to the three other tubes.

Coil Data

As for the coils, there are four of them to cover the bands from
15 to 110 meters. The adjustable “primary” is built in. The
recommended capacity for this coverage is .000125 mfd. These

(Continued on next page)
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coils are used so as to provide a more liberal overlap to permit
the use of the small tuning capacity, whereby stations are spread
out better. The coils, from smallest to largest, may be regarded
as No. 1, 20-meter band; No. 2, 30-meter band; No. 3, 40-meter
band, and No. 4, 80-meter band.

It can be seen therefore that the outfit is highly suitable not .

only for reception of broadcast programs relayed on short waves,
as by KDKA, WGY, WENR, WABC, WRNY and others, and
for television reception, too, but is highly suitable for reception
of amateur code and phone, and for trying to get Europe. The
bands assigned to the coils represent the general region of re-
ception, but, as all familiar with short-wave reception already
know, wavelengths scveral meters on either side, with the smallest
coil, and many meters on either side with the larger coils, are
covered. There is no gap in between, but overlapping instead,
which is necessary insurance, and besides there is oscillation,
hence reception, at all dial positions. There are no skips or
dead spots, no growling, squealing or squaking, and no body
capacity.

When the circuit was originally set up it was found to work
well indeed on all the coils except the smallest, out of which
not the faintest sign of a peep was obtained. This trouble was
quickly traced to failure of oscillation. The cure was readily
at hand. The winding that was intended in the other coils as
the secondary in the oscillator grid circuit, for the smallest
coil alone is used as the plate winding, while the one used in
the other coils for the plate winding is used for the tuned oscil-
lator grid circuit.

Coil Alteration

When the coil is mounted on the base it fits in only one way.
The variable primary, so-called, is at the rear end in the as-
sembly on this chassis. Really it is not used as a primary in any
direct sense, but is the adjustable pickup coil in the modulator
grid circuit. The normal position, with the row of coil lugs at
left as you regard the chassis front, is pickup coil connections
at left and right rear, grid next, at left, as you move toward
the front, ground, B plus and plate. This holds good for the
three coils, but not for the smallest one, and to effectuate the
desired change you will have to alter the connections made to
the coils at the factory, so that the arrangement is: left and
right rear lugs to pickup coil, as formerly, the polarity not
being important here; lug second from rear on left side to
plate of the oscillator, next lug, moving toward the front panel,
to B plus; next to ground and next to grid of the oscillator and
stator of the tuning condenser. \When this change is made
the secondary and plate windings are switched for the smallest
coil.

The adjustable feature of the pickup coil helps a little, as the
coupling may be tighter for the lower frequencies, whereas if
it were the same for the higher frequencies, particularly with
the smallest coil, oscillation might not endure. So when vou put
in the smallest coil, be sure to use loose coupling.

It is also a fact that loose coupling is effective even on the
lowest radio frequency receivable, bhut the volume mayv be less

Can Tune In

than desired, hereupon the coupling may be tightened advantage-
ously. The position referred to as “loose coupling” obtains when
the moving coil is parallel to the other windings, due to the
distance between them, and as the moving coil is brought closer
to the others it dips into their diameter. It is not necessary to
provide a panel depth that will allow the adjustable coil’s lever
to be at an angle of greater than 45 degrees to the rear of the
chassis top.

The AC switch may be of the follow-through type, so that
it is a part of the AC cable, rather than occupying a front panel
position with nothing to match it esthetically. There is no need
for anything on the front panel except the dial and its knob.
Really, the dial is mounted on the chassis, and the escutcneon
on the front panel.

Selectivity Adequate

Although only one tuned circuit is used, the selectivity is as
great as is required, since it consists of the selectivity of the
broadcast receiver with which the de luxe short-wave converter
is used. While on the broadcast band a 10 kc selectivity often
obtains in receivers, there is no need for 10 kc¢ separation on
short waves, so the selectivity may be expected to be even
greater than absolutely necessary, without quality impairment,
however, since some short-wave transmission uses a 100 ke band.

This is' no doubt one of the neatest short-wave converters
every brought out, and it does work well. It consists of parts
of the highest calibre, expertly arranged in a sensibly designed
circuit, and all operating at full efficiency. Certainly the eye
appeal has not been exceeded by any short-wave converter
previously produced, and as to performance, the quality of the
parts used should be some guarantee of that, the tuning system
consisting of Hammarlund condenser and coils, the filtered out-
put of a Hammarlund choke coil and a fixed condenser, the fila-
ment transformer the husky Polo product in polished aluminum
case, the short-wave choke coils the %-milhhenry variety of
Supertone Products Corporation, and the biasing resistors of
the Electrad wire-wound type. Even so, the cost of the parts
should not exceed $23 net.

As for the choke coil, while 50 millilenries is the designation
on the diagram, this is merely indicative, and not necessarily
persuasive. Any value of inductance may be used from 100
millihenries down to 50 millihenries, and it is well to use the
85 millihenry type manufactured by Hammarlund in the moulded
bakelite case, Cat. RFC-85. The reason for a large choke here,
as compared with tiny chokes at the short-wave end, is that the
output is a broadcast frequency, that is, the intermediate fre-
quency to which the broadcast receiver is tuned, which may be
any frequency within the broadcast band where the receiver
is most sensitive, without a strong broadcast station being there.
As for the smallest coil, it makes no difference in readable dial
settings what the intermediate frequency is. For the next largest
coil the difference is slight. For the other coils the difference
may be a few degrees on the dial, but it is well to use the same
intermediate frequency all the time, for then you can rely on
the same converter dial settings bringing in the same stations
at the same points time and again.

Right or
QUESTIONS

(1)—A 227 tube canot be used as a rectifier in a low power B
supply because there is no connection between the heater and
the cathode and therefore there can be no rectification.

(2)—A high resistance in series with the screen lead of a
screen grid tube used in a resistance coupled amplifier does not
serve any purpose and it is always better to omit it and insure
that the screen is at ground potential to the signal by means
of a large condenser.

(3)—A relatively pure output, that is, free from harmonics,
can be insured by putting a very high impedance in the plate
circuit of the amplifier tube.

(4)—A 231 and a 232 tube may be connected with their fila-
ments in series because they require the same filament current.

(5)—A neon tube such as used for television reception has a
low AC impedance and cannot be used directly in series with a
power tube without a current limiting arrangement.

(6)-—The output of a detector is not suitable for feeding into
a loudspeaker because it is a mixture of carrier current and
direct current. It would not be audible.

ANSWERS

(l)—Wrong. The heater has nothing to do with the current
conduction except to heat the cathode and the tube would func-

tion as a rectifier just as well if the cathode were heated with
a gas flame.

Wrong?

(2)~—Wrong. It is sometimes desirable to put a high resistance
in the screen lead because when the applied screen voltage is
high this resistance prevents the screen voltage from assuming
a value equal to or greater than the effective voltage on the
plate of the tube and thus prevents distortion.

(3)—Wrong. It is usually said that this eliminates distortion
because the grid voltage, plate current curve appears to be more
nearly straight, but when the two curves are plotted on suitable
scales there is very little difference. However, the slight differ-
ence is in favor of the higher load impedance.

(4)—Wrong. They cannot be connected in series because the
231 requires a filament current of 130 milliamperes and the 232
only 60 milliamperes.

(5)—Right. The AC impedance of the Kino lamp is about 500
ohms and if the voltage in series with the tube is high a current
limiting resistance in series with the tube is necessary. In fact,
if the voltage is high enough to cause a glow, which it must he,
the protecting resistance is necessary.

(6)—Wrong. In the early days of radio reception the head-
phones were connected in the plate circuit of the detector tube
and the signals were audible. There is no difference between a
loudspeaker and a pair of headphones except that the loud-
speaker can handle more power. If a real power detector were
used the speaker could be connected directly in the plate circuit
and the signals would not only be audible but they would he of
better quality than they are after theyv have been amplified.
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FIG. 5

DIAGRAM OF A SHORT-WAVE CONVERTER WITH
FILAMENT SUPPLY BUILT IN, WHICH WILL TUNE
FROM 10 TO 200 METERS, USING A TOTAL OF ONL

TWO PLUG-IN COILS. :

[The first of this series of articles by Herman Bernard on short-
wave converters of his newest design was published in the November
8th issue of Rapio WoRLD aid concerned principally the three-tube
AC model with filament supply external and the battery model,
both wusing three 227 tubes. Those interested should obtain the
November 8th, 15th and 22nd issues. Last week, in the December
6th issue, an instalment discussing a converter with built-in filament
transformer was printed. This week the constructional details are
completed, evcept that shortly a full-sized picture diagram of the
Fig. 5 circuit will be printed, just as the full-scale picture
diagram of the AC design for external filament transformer was
published last week, issue of December 6th. The earlier models can
be built of parts costing less than $5, and the coverage is 30 to 110
meters. The AC model with internal filament supply can be built
of parts costing less than $10, while the equivalent design for battery
operation (less filament transformer) can be built of parts costing
less than $7.50-—Editor.]

HE short-wave converter with filament supply built in uses

a total of two plug-in coils to.cover the short waves, begin-

ning at 200 meters, so that with the receiver in conjunction
with which the converter is to be worked, the coverage would be
from 10 to 545 meters.

Fig. 5 Explained

The diagram is published this week as Fig. 5, and is a little
different than the one shown last week, although without apy
difference in results. If the resistor in the modulator’s cathode
is returned to the cathode of the oscillator, then 20,000 ohms in
the modulator cathode would result in the same bias as would
be present if 2,500 ohms were used and the return made to
grounded B minus. Hence the diagram this week shows 2,500
ohms used, which may be done more conveniently, since a flexible

1To 5 MEG.
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FIG. 6

THE CIRCUIT WITH 227 TUBES USED FOR 6-VOLT
STORAGE BATTERY OPERATSION. HEATERS ARE IN
SERIES.

ube Short-W ave Con

Tunes from 10 to 200 Meters, Using Total of Two Plug-in

LIST OF PARTS FOR FIG. 5

One Hammarlund special junior midline condenser, 200 mmfd.;
single hole panel mount.

Three ¥4-millihenry radio frequency choke coils

One 50-millihenry radio frequency choke coil

Two plug-in coils constructed on tube base forms

Four UY sockets (three for 227 tubes, one for coil)

Two .00035 mfd. mica dielectric fixed condensers

One .0015 mfd. mica dielectric condenser

One three-in-one 0.1 mfd. condenser (three 0.1 mfd. in one
case; two reds paralleled to constitute 0.2 mfd.)

One 2,500-ohm flexible biasing resistor, with lugs.

One 800-ohm flexible biasing resistor with lugs

One 5 x 634-inch panel, drilled for sockets, condenser and
switch.

One walnut finished wooden cabinet to fit panel.

Two knobs with pointers moulded at rim

Two engraved scales, one for switch (On-Off) one for tuning
(0-100)

One filament transformer, 214-volt secondary (center tap not
needed); 8 ampere capacity.

One AC switch of the shaft type; single hole panel mount.

One AC cable with male plug

One four-lead cable (blue, yellow, black, red).

resistor of the familiar grid biasing type, as made by Electrad,
is employed.

Coil Prong Connections

The diagram also shows the coil socket connections when the
socket is viewed from the bottom with grid connection toward
you. This view preserves the same relative left and right posi-
tions of heaters, cathode and plate. Hence HL stands for the
left-hand heater, HR for right-hand heater, K for cathode, P for
plate, and G for grid. These designations do not refer to any
tube connections in particular, but only to coil connections, since
no tube goes into the coil socket. The coil connections to tubes
are shown in the schematic circuit.

The winding comprising the tuned secondary and the pickup
coil is really one winding, tapped. Sometimes the pickup coil is
shown at the left side of the other, instead of beneath it, and
some assume the pickup is a phvsically independent winding, but
it is not. Its independence is electrical, not physical.

The windings should be all in the same direction, no matter if
that direction is left-handed or right-handed. Granting unidirec-
tional winding, then one terminal of the larger winding goes to
the biasing resistor of the modulator, the tap goes to ground, and
takes in two coil connections at once by this method, while the
other extreme of the winding goes to oscillator grid. There
remains, then, only the plate winding, which is connected so as
to produce oscillation, i. e., with the plate winding physically
below the other, the lower terminal goes to the plate and the
upper terminal to B plus. Fig. 8 gives the relative positions, the
connections and the number of turns. o

It is possible with the .0002 mfd. tuning condenser to cover the
short-wave band from 10 to 200 meters with two coils, which is
the reason for using this slightly larger capacity than ordinarily
employed in short-wave work.

Transformer Needs No Center Tap

The filament transformer is not shown as being center-tapped,
as no hum arises from lack of center-tapping a filament trans-
former in a short-wave converter, and it is therefore just as
well, and somewhat simpler, to omit the usual center tap. Some
diagrams of converters with filament supply have shown a center
tap to ground, but any of these diagrams may be followed, with
center-tap omitted, with just as good results.

There are only four output leads in the cable this time, and
the connections are: Blue, to aerial which has been removed
from the antenna post of the receiver; yellow, to set antenna
post vacated when aerial was removed from set; black to ground
post of the receiver, the ground connection being left at the
receiver post also; red to a positive B voltage, of from 50 to 180
volts. The biasing arrangement being automatic, the higher the
plate voltage, the higher the plate current, the higher the bias,
so no alteration need be made no matter what positive B voltage
is used. Also, this voltage is not critical. The main objective
is to_attain oscillation, so if oscillation fails you may increase
the B voltage.

The coils as recommended are designed to produce oscillation
even at 45 volts, since the same general circuit may be used for
battery operation by connecting the heaters in series, providing
suitable grid returns and omitting the filament transformer,
while retaining the three 227 tubes with a 6-volt storage battery
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FIG. 7
THE SERIES FILAMENT METHOD USED WITH THE
NEW 2-VOLT TUBES, TYPE 230, WITH A 6-VOLT
STORAGE BATTERY SOURCE. B MINUS IS AUTO-
MATICALLY ESTABLISHED AT THE A BATTERY, TO
WHICH B MINUS ALREADY IS CONNECTED, WHILE
THE .0015 MFD. CONDENSER PREVENTS SHORTING
THE A BATTERY.

across them to afford 2 volts to each tube, which are enough
for good results.

For battery operation, using 227 tubes, follow the diagram as
shown in Fig. 6, remembering that the heaters are in series, and
that differences in grid return connections are made intention-
ally, to effectuate proper biases.

Use of New 2-Volt Tubes

Also, the same general circuit may be used for the new 2-volt
tubes, 230, and the diagram for these is shown in Fig. 7. The
same layout of parts may be followed.

The parts for Fig. 6 are the same as those for Fig. 5, except
that the 800-ohm and 2,500-ohm resistors are omitted, also the
.0015 mfd. condenser and the filament transformer, \vhile a 6-lead
cable supplants the four-lead one and grid leak and condenser are
added.

For Fig. 7, the parts are the same as for Fig. 5, except that
three UX and one UY socket are used, the 2,500-ohm and 800-
ohm resistors are omitted, also the filament transformer, and
the 4-lead cable is replaced by a 6-lead cable, while leak and con-
denser are newly included.

It must be borne in mind that if you have AC in your home
you may use the Fig. 5 diagram, since the converter will work
with any type receiver, whether battery-operated or not.—
Herman Bernard.

Common Resistance in Grid Return

N most modern receivers there is a high resistance in the

lead from the mid-tap of the push-pull input transformer to

ground. In view of the fact that no current flows in the grid
circuit when the tubes are properly biased what function does
this resistance serve? Would it not be just as well to ground
the mid-tap directly?—B. M. L.

As far as the grid current is concerned there would be no
object of using the resistor for when there is no current there
can be no voltage drop and if there is no drop in the resistance
it does not serve any purpose. But suppose the signal is so great
that grid current does flow. There would then be a current
through the resistance during the positive half, or during a
part of the positive half of the s:gnal and this current would
set up a voltage drop in the re51stance which would tend to
make the grid less positive and this in turn tend to reduce the
current. It would therefore tend to prevent overloading of the
tube, but this would be at the expense of quality for the positive
peaks would be reduced. However, since the characteristic curve
of the tube is not a straight line but is considerably curved, the
lowering of the positive peaks would just about balance the
normal reduction of the negative peaks so that the effective
characteristic would be nearly symmetrical. To produce sym-
metry is one of the functions of the push-pull circuit.

The advantage of the common resistance must be looked for
in the capacity currents rather than in the grid currents, capa-
city currents from the primary to the secondary of the trans-
former. The resistance in the common lead tends to equalize
the inputs to the two tubes when there is capacity current. The
beneficial effect of this would be on the high audio notes for
only on those notes is the capacity current appreciable.

also for Battery Operation—Coil Data Given

Coil Data for 10-200 Meters
With .0002 Mfd. Condenser
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FIG. 8
DIAGRAM OF COIL WINDING.

The form used for winding the two short-wave coils that
afford coverage from 10 to 200 meters is of the tube base
type, with tube prongs buiit in. The form is about 2%
inches high. The diameter is assumed to be 134 inches,
which is a trifle larger than the diameter of the actual base
of a tube, yet it is the actual diameter of most coil forms
patterned after tube bases. The wire used is No. 24 single
silk covered.

Coil No. 1—Plate winding at bottom. Lower connection
is for plate of the oscillator tube and connects to the P
prong of the winding form. Put on 12 turns, side by side,
close-wound. Terminate this winding so that is goes to the
right-hand heater. See Fig. 1. This completes the plate
winding. Now leave %4 inch and begin winding the other
coil. Connect the beginning of this winding to the cathode
prong of the tube winding form, put on two turns. tap and
connect tap to the left-hand heater. Put on 12 turns more.
Terminate the fourteenth turn at the grid prong of the tube
winding form. This completes the winding of Coil No. 1.

Coil No. 2—The same polarity and terminal references as
given for the other coil apply to this one, but the number
of turns differs. The plate winding has 15 turns. The pickup
coil consists of three turns (K to HL), while the tuned
secondary consists of 44 turns. Hence the single large
winding has 47 turns, tapped at the third turn. The
wire used is the same as for Coil No. 1.

As for bringing out the tap, it is well to proceed as fol-
lows: Having drilled two small holes side by side for
threading the wire at terminals of windings, drill instead one
larger hole where the tap comes, scrape the insulation off
the wire for about I4-inch. bend the bared wire back on
itself to constitute a tight V shape, and pass through the
opening drilled therefor. Pass the end of an extra 4-inch
long piece of wire through the V, inside. Then tighten
with pliers, by light twisting. When time comes to solder
this connection, it may be done by cutting the 4-inch wire
length after it has been passed through the heater-left
prong for soldering.

The directions given for winding the coils apply to all
the circuits, whether AC-operated or battery-operated, and
without regard to the type of tubes used, since due allow-
ance was made for those tubes that do not oscillate as read-
ily as others, and inductance was made large enough to take
care of the relatively sluggish types.

The data were given for tube-base forms, as these are the
most convenient to use, but of course coils may be wound
on larger diameters. The only trouble is that there would
not be room for such coils on the particular assembly, i.e.,
5x6%-inch panel. However, any who desire to do their
own woodwork, and use a larger cabinet, may wind coils
on larger d1ameters Roughly, a three- mch diameter would
require half the number of turns of the 134-inch diameter.
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FIG. 1
A MIXER USED FOR BOTH BROADCAST
WAVES AND SHORT WAVES, BY VIRTUE
OF TWO SHORTING CONDENSERS CUT

[In the November 22nd issue the first of a series of articles dealing
with all-wave receivers was published. The diagram in that
issue showed a screen grid battery-operated tuned radio frequency
tuner with three tubes ahead of it, for use for short-wave con-
version. A combination switch threw the aerial from the input
to the short-wave adjunct to the input to the TRF amplifier, turning
off the woltage to the filaments of the three converter tubes when
broadcast waves were to be received. The intermediate frequency,
instead of being fixed, was ever-changing, as the same dial was used
for short-wave or broadcast reception, ome section of a gang
condenser tuning the short-wave oscillator. In the November 29th
issue a complete AC-operated TRF receiver was shown, embodying
the same principle. The December 6th article on this topic dealt
also with a complete AC receiver. However, for the first time a
method was shown for using only a single pole, single throw switch
to accomplish the result, and utilizing all the tubes all the time.
Now the diagram reveals the single-switch method, but with the
same mixer used for short waves and for broadcasts. In a few
weeks it is expected constructional data will be presented on an all-
wave receiver embodying the method that works out best~—Editor.]

ally used, especially for the short-wave reception, while the

rest of the circuit may be a tuned radio frequency receiver.
But it is possible to use the mixer for broadcast work as well,
as shown in Fig, 1.

This diagram may be read as a tuner, since no audio ampli-
fication is included, but instead of three intermediate {requency
stages there are four, and the amplification from the extra
stage is about the same as that from a stage of transformer-
coupled audio. Since there are circuits with three intermediate
stages that work a speaker with a single audio stage, the
so-called tuner should be loud enough in this instance to consti-
tute a speaker-operating circuit, and with that in mind the
detector stage is considered as the final output. Instead of
a single tube, two tubes are used, the input to the stage being
push-pull and the output in parallel. Since the output tubes
are 227s, the B supply need furnish only 180 volts.

Consider the two tuned circuits shown at left, one above the
other. The top one, M, is the modulator, and it uses negative
bias modulation instead of the leak-condenser type. The wind-
ings for the oscillator are on the same tubing as those for the
modulator, hence inductive coupling results. No other coupling
is needed.

Therefore the oscillator works suitably into the modulator,
and the output of the modulator, representing the difference
between the carrier frequency and the oscillator frequency,
1s amplified in the intermediate channel.

All windings are used in toto for broadcast work, with single
tuning control.

Now, how shall short waves be received?

It is well known that if a tuned circuit consisting of induct-
ance and capacity is so altered that a small part of the induct-
ance is shorted out, the effect on the tuning characteristic is
bad. A short-circuited turn is a “losser,” a resistance-intro-
ducer. But if a relatively large number of turns is shorted
out, the tuned circuit is virtually unaffected, the only result
being that the frequencies are much higher. A large number

IN the development of an all-wave receiver a mixer is gener-

IN WHEN THE SWITCH SW1 IS THROWN
TO “ON” POSITION.

of short-circuited turns acts like a choke, since no current
will flow in the shorted section.

The mecthod of shorting is to introduce a large capacity
between the tap and ground, to permit single switching, So,
taking the modulator coil, this is tapped near the grid end.

Suppose the windings are as follows: Antenna coil, 15 turns:

modulator secondary, 73 turns; oscillator plate Windi{lg, 10
turns; oscillator secondary, 20 turns. The diameter is 134
inches. These data would apply to an intermediate frequency

a little below the lowest broadcast frequency, say, 450 kc,
or 066 meters. This requires an inductance for the oscillator
secondary of .274, the inductance of the modulator secondary,
or, roughly, about one-quarter.

Covers 23 to 110 Meters

Now, by cutting in the bypass condensers up near the
grid ends of both tuned circuits, the frequency of response
1s greatly heightened. With tuning condensers of .0005 mid.
capacity, a single winding will tune from 23 to 110 meters,
approximately, and the number of turns for the 134 inch
diameter tubing is 8. The wire in all instances may be No. 24,
single or double silk covered, except that the plate winding of
the oscillator may have smaller wire, with the same specified
number of turns.

Now the frequency of the carrier to be received will be much
higher, and the intermediate frequency will be a small per-
centage of the modulator or oscillator frequency, so the
inductances may be the same for the tuned circuits in the
short-wave range. Hence tap the grid coil of modulator and
oscillator, each at the eighth turn from the grid end, and connect
to one side of a three-in-one fixed condenser that has sections
of 0.1 mfd. each. This is one of the three red leads of the
condenser. The third red lead is not used. The black lead,
representing the common plate, is connected to a switch, so
when the switch is closed to ground the condensers are in
circuit and when the switch is open they are out of circuit.
The coupling between modulator and oscillator is automatically

New Tubes Make

EVERAL manufacturers specialize in portable radio sets.

The portable set is made to operate with batteries, usually

has a self-contained loop aerial which opens up in use, and
may be carried like a handbag or suitcase.

There are highly efficient dry battery tubes which permit dis-
tance reception and good tone qualities at moderate loudness.
For the man who travels and spends lonely evenings in hotels,
in unknown cities, the portable radio is worth while to the “nth”
degree. Easily carried on the train or in the automobile, it is
the most convenient form of radio to move from one place to
another. For country homes, trips, camping tours, hotel visits,
for use in the sick-room, for personal use in one’s own room
or in _the office, the portable fills a unique place in radio receiv-
ing. It may be used in the car, too, on a boat or train and offers
a great deal of pleasure in circumstances where radio ordinarily
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with Single Switch

close on short waves, due to frequency, and there is virtually
no modulator tuning then.

The series tuning condenser under the antenna coil is one
of the sections of a three-gang condenser, and it keeps reducing
the natural period of the antenna as the resonant frequency
of the parallel tuned circuits is increased.

The all-wave feature is essentially very simple. The inter-
mediate frequency chain is standard, but the frequency is higher
than that generally used. In former years 70 kc. and there-
about were popular. This year set manufacturers are using
175 kc. The choice for the design in Fig. 1 is 450 kc., because
it is desired to dispense with any tuned radio frequency ampli-
fication ahead of the modulator, so that the all-wave feature
may be worked more simply.

It is not necessary for sensitivity reasons to include TRF
ahead of the modulator, but only for selectivity. This selec-
tivity is for a single main objective, the elimination of image
interference, a form of interference peculiar to Superhet-
erodynes. It arises from the fact that the oscillator at any
particular setting may bring in weakly another station than
the desired one, because the frequency of the interfering station
differs from the other carrier frequency by twice the inter-
mediate frequency.

The lower the intermediate frequency the less capable is
the tuning of the modulator circuit able to reject the fre-
quencies that give rise to image interference. At 70 kc. the
suppression is required to be high in the modulator filter,
killing off interference 140 kc. away, whereas at 175 ke. it is re-
quired to be still rather high for 350 kc. effectiveness, and in both
instances it is probably desirable to use tuned radio frequency
amplification ahead of the modulator.

Image Far Removed

But with an intermediate frequency of 450 kc., the modulator’s
tuned circuit is called on to suppress carrier frequencies differ-
ing from the desired resonant frequency by 900 kc., and even
a single tuned circuit affords ample suppression of frequencies

kec. apart, in fact, almost as far apart as the highest
and the lowest broadcast frequencies, represented by the
extremes of a tuning dial. -

The choice of a high intermediate frequency makes it possible
to constitute the intermediate couplers of coils intended
prlmarlly for broadcast use, the only provision being that
primaries in the plate circuits of the screen grid intermediate
tubes must have a high impedance. The ratio of primary
to secondary should not be higher than 1 to 2. A fixed con-
denser, F, is connected across the secondary, and in addition
an equalizing condenser, E, F may be .00035 mfd. and E may
be 100 mmid. E is adjusted until response is loudest. First
turn the setscrew of the first intermediate (INT-1) down nearly
to the end, by actually reaching the end and coming up half
a turn. Then adjust the rest.

Detector Coil

In the detector input circuit, due to the push-pull arrange-
ment, the coil is used in inverted fashion, and the primary is
tuned instead of the secondary, although it is the same winding
that otherwise would be the secondary. The pick-up coil to
the detector may be constructed of an existing coil by adding
as many more turns as are on the present primary. The
resultant distributed capacity will call for only a small part of
E being in this circuit.

In the diagram M is the modulator, O is the oscillator,
INT-1, INT-2, etc.,, are the first, second and subsequent inter-
mediate frequency stages; D is the push-pull-parallel detector;
R the rectifier (a 280 tube), and AVC the automatic volume
control, which helps to minimize fading common to short-
wave reception,

The principle of the automatic volume control is one of
simple rectification. This control was developed by J. E.

Portables Effective

is out of the question, but for these convenient and attractive
little receivers of moderate cost.

Portable radio sets are made to operate from B and A elimi-
nators, too, so that when used at home, the batteries are not
needed. As a rule the aerial is of the loop form, which is a
small rectangular or square coil of wire held in an upnght posi-
tion while the set is used. The aerial is placed in the lid or
cover of the set, and the lid is raised when the set is used. thus
putting up the aerial and providing access to the control knobs
and dials and the loud speaker all at once. The loop. or else the
set with the loop, must be moved around into posmon for the
loop must point toward the station you wish to receive. The
portable set should not be expected to deliver a broadside of
volume, but it will furnish pleasing entertainment for personal
use, or for a small room.
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FIG. 2
DIAGRAM OF A MIXER ONLY, FOR BATTERIES,
WHEREBY IT IS POSSIBLE TO USE THE HIGHEST
DIAL SETTING (LOWEST FREQUENCY RESPONSE) OF
A TUNED RADIO FREQUENCY RECEIVER FOR INTER-
MEDIATE AMPLIFICATION

Anderson. The carrier is introduced into the grid circuit by
coupling to the fourth intermediate stage. The tying of grid
and plate together accomplishes a diode rectifier (half wave).
The rectified voltage will be greatly more than what is needed
for supplemental and automatic bias variation, so a .25 meg.
grid leak is used in series with a 30,000- ohm potentiometer,
and the potentiometer itself is used as a manual volume control.

Any TRF Set a Super

Since the system as outlined uses a high intermediate fre-
quency, it will occur to many that they may try out the plan
in conjunction with any broadcast receiver that will tune, say,
below 550 kc., or, indeed, even if it will not tune below that,
provided no broadcast interference is present on the frequency
to be used for intermediate amplification.

For an intermediate frequency lower than 550 kc. it will be
possible to cover the entire broadcast spectrum, but if the set
does not tune lower than, say, 520 kc., then 520 kc. would be
the lowest frequency (highest wave) to which you could tune,
because at that point the system would tend to act in tuned
radio frequency fashion, with not much possibility of response
at frequencies lower than the intermedjate frequency.

No B voltage is contained in the Fig. 2 diagram, but this
may be supplied from the set itself, and is not critical—Herman
Bernard.

MAKING A MICROPHONE

S it very difficult to make a carbon button microphone or is

I it within the skill of a fan who has built countless radio re-
ceivers? If you think a successful microphone can be built
at home will you kindly describe one?—W. B.

It is quite possible for a fan to build one, and a good one at
that. The main ingredient are carbon granules, which you can
get from chemical supply houses. Granules come in various sizes,
and the larger they are the more sensitive the microphone is
likely to be. If you cannot buy the granules take a soft lead
pencil and break up the carbon into fine pieces. For the frame
of the microphone you might take an old headphone unit, re-
moving everything but the diaphragm. Inside put a piece of
wood or other insulator and cut a [ittle cavity in the end that
faces the diaphragm. Line the sides of the cavity with metal
and connect this metal with an insulated wire through the case
for one of the terminals. In the center of the granule mass
put another electrode and counect this to the metal frame. To
hold the granules in the cavity you might glue a piece of very
thin paper over them. The pile of granules should bulge out a
little so that the diaphragm when put in position presses against
them, but no part of the wood or insulator should touch the
d1aphragm The two electrodes in the carbon granule mass
should be insulated from each other except for the conductivity
of the carbon.

* Kk
VOLUME CONTROL OUT OF ORDER
HE knob that controls the volume on our set seems to be
I out of order. Turning it seldom makes much difference in
the loudness, and it continues turning in either direction
instead of stopping. As I am unable to buy one like the unit
in the set would you advise me what to do?—C. S. M.

Replace the volume control unit, or have a service man do it.
An experienced radio man will know what resistance unit to
substitute.
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How an AC Short-W

By Dana

Radio Engineer,
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FIG. 1
CIRCUIT USED FOR PRELIMINARY TESTS AND NOT
FOUND SATISFACTORY.

that were available last Spring, the National Company’s

engineers decided that the most acceptable short-wave set
should incorporate the following things: Full AC operation
without hum even on earphones, sensitivity enough to get down
to the static level (which is pretty low on short waves), full
wavelength coverage from 9 to 550 meters, and loudspeaker
operation on all waves.

This proved to be quite a large order, and numerous problems
arose which were difficult to solve.

The best practical circuit was found to be a stage of tuned
radio frequency using amplification, a screen grid tube, a screen
grid detector, a 227 first audio and push-pull output with two
227's, The 227 push-pull output was found essential, as ear-
phones cannot be used with the regular output tubes, such as the
171A or 245, without considerable hum,

67-to-100 Coil Ratio

a FTER a survey of all the short-wave kits and receivers

The next thing was to make each one of these tubes deliver
maximum gain. An experimental model was built up, using the
RF circunit shown in Fig. 1. This model had low RF gain, a
bad hum, and tuning was very broad. .

Investigation showed that this method of coupling the RF
tube to the detector was inefficient, because the plate 1mpe§iange
of the 224 RF tube puts a heavy load on the tuned circuit.
resulting in low gain and broad tuning. The hum was caused
by the condenser next to the leak, preventing AC coil pickup

from going direct to ground. This fault could not be eliminated
even by increasing C to 2 mid.

All these difficulties were overcome by the use of an RF trans-
former, as shown in the complete diagram. With a primary
winding of approximately two-thirds the number of secondary
turns, maximum gain and selectivity were obtained. Hum from
pick-up by the detector coil almost vanished.

The most sensitive detector was found to be the 224 using a
grid condenser and leak of the values shown with a plate voltage
of 180 and a screen grid voltage of 25 to 35 volts. In order to
obtain an actual plate voltage @f 180 and still match the high
plate impedance of the tube, a special audio choke coil was
developed, having an inductance of about 1,000 henries. The use
of this choke, instead of the more customary resistor, increased
signal strength 400 per cent. .

One of the most objectionable faults of a large number of
short-wave receivers is poor regeneration control, usually
accompanied by fringe howl. This trouble was found to be caused
by RF coupling between the detector and first audio tubes,
occurring largely in the power supply.

Cabinet Acts As Shield

By operating the first audio tube at full 180 volts and thereby
taking advantage of the high capacity filter condenser as a
by-pass, most of the fringe howl was eliminated. Proper by-
passing of the detector and RF screen grid leads also helped
greatly. Undesirable coupling was found to exist between the
coils and the audio tubes, necessitating shielding in the form of
partitions, which divide the chassis into three sections. This
killed the last vestige of fringe howl.

The RF and detector tubes were found to be picking up stray
fields from 110-volt wiring, power pack, etc., making tube shields
absolutely necessary for quiet operation. The metal cabinet
serves a double purpose: to insure stable operation of the RF
circuits, and to prevent any pick-up of stray fields by coils,
condensers or wiring.

Two Types of Hum Experienced

In spite of all these precautions, two types of hum were still
found to exist. One was the familiar 120-cycle hum caused
by poor filtration in the B supply, and the other a series of
tunable hums appearing at various points in the shorter wave-
lengths and persisting over bands several meters in width. The
120-cycle hum was reduced greatly by careful design of the two
filter chokes. This, however, was not enough, since short-wave
receivers are famous for bringing out the smallest AC ripple.
It was found necessary to place the chokes in a certain very
critical position with relation to the power transformer, so that

Announcers “Talk Too Much”

MOS PARRISH, the fashion expert,
A states that “style is what pf.ople are
4 buying.” In other words, it doesn’t
matter if all the experts in any line should

Forum

In case any builders of the MB-30 kit de-
sire a phonograph connection, I have ar-
ranged one in mine that is very good. Sim-
ply drill a hole in the back of the set chas-
sis and mount a single circuit jack. (Be

decide that a certain kind of hat or dress or
suit or fur coat is the style, if the people go

sure to insulate the jack with fibre wash-
ers). Connect one side of this to the out-

into stores, take one look and walk out or
else buy something else, then the thing that
was promoted would never really become
the style.

Of course it is difficult for a radio manu-
facturer to get this information and par-
ticularly to express the preferences of the
public in two or three cabinets. o

However, I don’t believe even a big im-
provement in radio cabinets would stim}llgte
radio business right now. My own opinion
is that radio business won’t get any better
until broadcasting methods are reformed and
until some plan is adopted to give the pub-
lic a better choice of programs.

My idea would be that stations be asked
to set aside certain evenings for music pro-
grams or for what might be termed, “Pro-
grams for busy people.” .

I enjoy listening to music over the radio,
but during my leisure time in my home, 1
am usually reading, talking, playing cards
or working at my desk or carrying on some
form of activity that requires a certain
amount of mental concentration, and the

sort of programs we get over the radio are
quite annoying.

It seems to me that the average radio
program is designed for the kind of man
who comes home in the evening, eats his
dinner in the evening and at about 6:30 or
7:00 o’clock he and his wife are sitting in
their living room waiting to be entertained.
The announcer evidently figures that unless
he talks to them at least once every two
or three minutes that they will go to sleep
and pass out on him so it is necessary to
talk to them to keep them awake.

’ A GREBE DEALER.

Delighted With MB-30

HAVE assembled one of the MB-30

kits, and I am working it into a 250

pushpull power amplifier. I get 100
and 500-watt stations 1,000 to 1,500 miles
away with three high power locals on, two
of 10,000 watts and one of 50,000. The
tone quality is excellent and there is no in-
terference.

www americanradiohistorv.com

put post and the other to the blue 67%5-volt
screen grid lead. This arrangement keeps
an excessive current out of the pick-up and
audio transformer. A single pole-single
throw switch may be connected in series
with the pickup to switch from phono to
radio.

One very peculiar thing I noticed about
this set is that distance comes in with the
same volume as the locals. I am using a 12-
inch auditorium type speaker and such a
large volume is obtained on all stations
that I cannot tell whether I have California
or Fort Worth.

If any skeptics desire to write me about
this set, I will certainly be glad to set them
straight.

JERRY MINTER,
3116 Cockrell Ave,
Fort Worth, Tex.

We'll Investigate
LEASE let me know whether you still
P publish Rapto WorLp. I used to read
it eight years ago.—J. E. M.
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DIAGRAM OF THE NATIONAL COMPANY’S SHORT-WAVE THRILL BOX, FOR BATTERY OPERATION. THIS
IS ONE OF THE MOST EFFECTIVE SHORT-WAVE SETS EITHER IN AC OR BATTERY DESIGN.

the hum picked up by one would buck out the hum picked up by
the other.

Now, only the tunable hums remained, but these were particu-
larly difficult to remove, since their source was not fully under-
stood.

Disturbances from AC Line

To find out what was going on the receiver was first connected
with B batteries for plate supply, and AC on the heaters. About
half of the hums was still present, however, until it was found
that the trouble was caused by RF in the heater circuits which
was prevented from getting to ground by the impedance of the
center-tapped resistor. The resistor was acting as a choke on
wavelengths below fifty meters. A by-pass condenser from one
side of the heater circuit to ground completely remedied this.

When the B eliminator was used for plate supply, the rest of
the tunable hums reappeared and could be removed only by the
introduction of an electrostatic shield around the power trans-
former primary winding, together with an RF by-pass condenser
across the output of the rectifier tube. It was evident, therefore,
that these disturbances were coming in on the AC line, and that
the reguiar B supply filter circuits were incapable of removing
them.

Final tests using an AC supply line, neither side of which was
grounded, proved entirely satisfactory, since performance was
as quiet as when the regular line was used. Even when using a
rotary converter having poor wave form and considerable com-
mutator ripple, results were the same, showing that the design
was such as to give perfectly normal operation even under
extremely adverse conditions.

FREE AID TO A NEW JOB!

SITUATIONS WANTED AND HELP WANTED ADVERTISEMENTS WITHOUT COST!
RADIO WORLD will publish, FREE, under the heading of Radio
Situations Wanted or Help Wanted, advertisements for those who
are seeking radio situations or for employers who are adding to
their working forces. :

Address: Industrial Dept.,, RADIO WORLD, 145 W, 45th St.,N. Y. C.

SITUATIONS WANTED

EXPERIENCE FIVE YEARS, custom set builder
and designing. 25 years old, single, reliable.
Knew radio when Electro Importing Co. was the
qnly supply house available to amateurs. Would
like factory or laboratory work—go anywhere.
Floyd Hoskins, Jr., care Hotel Atlantic, Bay and
Hogan Sts., Jacksonville, Fla.

RADIO SERVICE-MAN wishes position in either
store or factory. Have three years outside ex-
erience. Am now student of National Radio
nstitute, Washington, D,C., L. Schudde, 155
Meserole St., B’klyn, N, Y.

RADIO MAN, 3 YEARS EXPERIENCE, desires
work. Write Frank Lavallee, 218 Baxter St.,
Pawtucket, R. 1.

YOUNG MAN WANTS WORK IN RADIO
LABORATORY or radio repairing. Have had
Technical School Training, and experience. Also
have an Amateur Ticket. Matthew Ajeman, 75
Park Street, Rockland, Mass.

30 YEARS OF AGE, A COLLEGE GRADUATE.
Primarily a sound engineer (R.C.A.) with expert
knowledge of installation, service, maintenance
and repair of sound motion picture systems as
well as all kinds of amplifiers and public address
systems. Aso of acoustical problems (treatments
of thcatres, etc.). This knowledge is backed by
eight years’ experience in the electrical and radio
field, enabling me to install, service and repair
expertly any and all radio sets and accessories on
the market. I am free to travel, speak several
languages and am equipped with all necessary
tools, meters and latest type analyzer and checker.
Although I made, of course, a good deal more,
I am willing to start at $30.00 per week. I am
prepared to furnish excellent references.—Address
Able. Box X, care of Radio World.

NATIONAL RADIO INSTITUTE GRADUATE,
with three years’ experience in building and re-
pairing receivers. Would like to obtain position.
William B. Floyd, Box 22, Monroe, Virginia.

Wwww americanradiohistorv com

EXPERIENCED. Good general knowledge of
technical radio work, construction and repairing.
Am 30 years of age and married.  Reference:
Radio and Television Institute, Chicago, IIL
Steve Marko, 139 Brighton Drive, Akron, Ohio.

YOUNG MAN 19, TECHNICALLY INCLINED,
desires position as assistant in radio laboratory.
Formerly connected with Pilot experimental tube
laboratory. Write August L. Oechsli, 280 Lin-
wood St., Brooklyn, N. Y., or phone Applegate

RADIO SITUATION WANTED. Radio Repair
and serviceman, 21 vears old, High School educa-
tion, three years experience, would consider radio
position of any kind, anywhere in United States.
Kenneth P. Henderson, 115 Honeoye St., Shingle-
house, Pa.

EXPERIENCED RADIO SERVICE MAN wants
position, Write Thomas E. Martin, Keota, Iowa.
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From Batteries to AC

By John C. Williams

FIG. 1.

THE BATTERY OPERATED SUPERHETERODYNE,
SHOWING THE LAYOUT OF PARTS, WHICH WILL BE
SUBSTANTJALLY UNCHANGED WHEN IT IS CON-

VERTED FOR USE WITH AC TUBES.

HERE is much interest among owners of battery-operated
Superheterodynes in the conversion to AC operation.
The rectifier system must be given full consideration in the
light of the load to be placed on it.

The concept of rectifier operation carries with it the necessity of
ascertaining roughly the extent of the probable load. This load
may or may not include a DC-operated dynamic speaker field wind-
ing, of applied voltage of 70, 110, 220, or 300 volts, depending on
either what you have on hand, or and how the field coil or “pot”
is to be connected in to the B voltage network.

The methods in use at present are the series connection, where
the field winding becomes a part of the filter choke, and the parallel
connection across the rectifier output, in shunt with the first fixed
condenser ahead of the usual filter choke.

What Rearrangement is Necessary?

The type of winding for the parallel case is the 300-volt variety,
and if the field wattage is 12, the current is .040 ampere, and the
resistance of the winding should be 7,500 ohms to meet these re-
quirements. These are DC values, of course, and as the voltage
applied is pulsating, the effect of the self-induction of the winding
will limit the current slightly, the limitation not-affecting the flux
value of the field winding produced in the air gap in which the
voice coil operates.

The magnetic structure of commercial dynamic speaker field
“pots” usually operates at a point far enough above the knee of
the magnetization curve so that a relatively small change in the
value of the exciting current produces no detectible change in the
audio output level of the speaker.

It is to be supposed that the contemplated process of changing
over the battery-operated set to the AC operation raises the ques-
tion of the probable extent of rearrangement necessary exclusive
of additions and etc.

No Space Alteration

A case where no space alteration is necessary is one, for instance,
where the tube sockets (four-prong variety) are sufficiently well
center-spaced so that the substitution of the AC type tube sockets
can be made without inconvenience.

As there is no sensible difference in size between the AC and
DC tubes, all will go well. There is generally enough room be-
tween the tube sockets and the coils of the set, throughout the
assembly, to permit access with the soldering iron.

My set was a Victoreen Superheterodyne in which the coil as-
semblies that form the intermediate frequency amplifier were situ-
ated at a “sacred” angle, and the changeover to AC operation did
not necessitate the alteration of the assembly in this regard in the
least.

Placement of Oscillator

The oscillator coupler coil is at right angles to the intermediate
frequency coils, and it, too, remains as it is. There is some ap-
parent crowding at the audio frequency end of the assembly, but
it is not detrimental to the operation of the set. The audio trans-
formers are placed at right angles to each other, and there is
directly behind them the usual terminal board, which is to be re-
moved.

The front panel of most battery-operated sets of some years ago
carries the tuning condensers, filament rheostats, and a bias chang-
ing potentiometer, not to mention jacks, etc. For the sake of
.appearance, anyway, it is best to leave these. Later models are

arranged differently, but there is no good reason why any of the
foregoing should be altered mechanically.

The next part of our story concerns the case where some re-
visions may be necessary. These apply to all those where the use
of a different shape of cabinet is involved.

Modern Cabinet Layout

As is by now realized, the change from the battery-operated type
of set involves the scrapping of filament resistors, though not neces-
sarily the intermediate frequency amplifier grid bias potentiometer,
where that was used.

So if you change the layout of a 7 x 24 inch front panel to
accommodate the space limitations of a panel such as fits the modern
style of cabinet, you will have to alter the layout of the tuning
condensers principally, and if you purchase a double drum dial to
operate them, it’s logical to have the left-hand one operate the loop
tuning condenser and the other one the oscillator,

. The disposition of the other controls will have to be left to the
judgment of the constructor, and the style of kmnobs, etc., to his
taste.

In this case it may be necessary to alter the position of the parts
but in most cases it will be possible to keep the parts of the in-
termediate amplifier in the same relative position mutually, this
meaning that you will have to arrange the parts of the radio am-
plifier in one along one center line to the left of a given center,
and the parts of the audio amplifier to the right of this line.

Rectifier Tube and Circuit

If the total plate load of an eight-tube battery operated set using
the 201A type tubes, with a 171A output tube included is 35 milli-
amperes, the load under the new conditions will be about the same,
for 227 and 171A tubes, provided the plate voltage per stage does
not result in excess current. The addition of say a 100-volt DC
dynamic speaker to the normal plate load may result in an addi-
tional 40 milliamperes being required, so you see the necessity
of checking up on these requirements.

Maximum operative load current for the 280 rectifier tube is
shown to be 110 milliamperes, but this does not mean that you can
obtain this current and at the same time have a variety of voltages
up to say, 300 volts for the plates of two 245-power tubes, and
seven 227s plus a dynamic field winding in shunt.

The maximum output current for the 280 for continuous opera-
tion is not in excess of 90 milliamperes, and in some instances it
should be even less, say, 80 milliamperes. If you find that your
plate load requirements are going to be in excess of the above it
is suggested that you use two 281s in a full-wave rectifier circuit,
for then you will be able to obtain at least 150 milliamperes with-
out danger of rectifier tube burnout.

It is always best to have an ample margin between the theoreti-
cal output capacity of the rectifier tube and the actual load, be-
cause the operative condition of various rectifier tubes is not always
the same.

A good preventative against rectifier tube burnout is to provide
a fuse in series between each of the plates of the rectifier tube and
the transformer secondary lead that normally connects to the plate
in question. The fuse may be a piece of No. 40 copper wire, or
its equivalent in lead wire, about 1 inch long.

In the modern type of cabinet there is likely to be room enough
to mount the rectifier tube on the same level as that of the rest of
the tubes, but it is not recommended that you mount the power
transformer close to the coils and other parts of the set, in fact, in
some commercial sets the power pack parts are mounted in a sep-
arate steel box.

Economic Aspect

The reason why the fans want to convert their battery-operated
sets to AC operation is that it is 2 means of modernizing the old
set to provide convenience.

Suppose you previously used a five-ampere charger. If the de-
vice is 90 per cent efficient it requires in round numbers 660 watts
from the power line, and if it operates for 48 hours per month,
the total watt-hours are 31,680, and in terms of kilowatt hours
the amount is 31.68 and at the rate of 11 cents per kilowatt-hour
the monthly bill 1s $3.49 and that ignores the B eliminator.

T.et us now compare the above with the power transformer, which
is the source of the plate and heater voltages in the electrified set.

A power transformer of ample secondary output capacity to oper-~
ate the converted set is the Polo 245 P T with its generous rating
of 96 watts on 120 volts. Let us see what the bill will be now.

96 watts for five hours per night per month is total of 14,400
watt-hours, and in terms of kilowatts hours is 14.4 and at the 11
cent rate the monthly bill is $1.58. And in addition this is the

(Continued on mext page)
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Tips on Buying a Set

By Brainard Foote

OME folk shop for bargain radio sets. “Big 9-tube model
S at $59.98” sounds mighty attractive, I suppose. So frequently,

however, such “bargains” turn out to be “duds” so far as
real radio satisfaction is concerned. There’s far more to radio
set use than the price ticket on the package, and a few dollars
more or less on the original price are hardly worth considering
too seriously.

If you're buying a radio set for your own home, or getting one
for a gift for someone else, stop and think—first! Why do you
buy a radio set, anyway? Surely not just to have a good-looking
})it of furniture around the house! Here are some reasons out-
ined:

(A)—For RESULTS.
1. Tone quality.
2. Sensitivity.
3. Selectivity.
4. Volume. ,

(B)—For ECONOMY.
1. On initial Cost.
2. On Upkeep.

(C)—For PERMANENCE.
1. Durability of set and tubes.
2. Freedom from repairs.
3. Convenience for repairs, if needed.

Great Variety in Tone

The above will give us a basis for talking over the purchase
of any radio outfit. As to results, let’s consider the four main
points. Tone quality is, of course, essential. Radio sets vary
greatly in this respect, and cheapness of cost usually means a
poor quality of reproduction, by comparison with other sets.

The better the loudspeaker, and the larger the power tube,
within certain limits, the finer tone quality you'll obtain.

Sensitivity makes it possible for you to get distant stations.
Selectiveness carried to the extreme is customary with super-
sensitive radio sets, and selectivity of this degree may impair
tone. The volume should be sufficient for the size room you
are to use the set in, and the larger the power tube and speaker.
the greater the volume that may be expected with good tone.

Sidelights on Economy

As to economy, the first cost of a set is only a part of your
radio expense. New tubes are needed from time to time, and
parts may wear out or break down in service, requiring replace-
ment or repair. Accordingly the set made a little better, while
costing a little more in the beginning, may cost less in the end.
A set that is too cheaply made often becomes too hot, because of
insufficient “safety factor” in the design of the power parts,
and in addition to breakdown of units, the tubes may be lighted
too brightly and shortly become useless.

The matter of installation has a great deal to do with eco-

nomical operation, and an intelligent dealer and serviceman will
save you money by the care with which he checks up on the
voltage and adjusts the power supply line.

Many a listener has soon had to buy a whole new set of
tubes because he “saved” $10.00 or less by purchasing his set
at a bargain somewhere and installing it himself.

Failing to test the electric voltage, or to at least know that
it is not excessive, may mean short-lived tubes.

Buy for Permanency

Permanent satisfaction, too, is dependent upon the type of set
itself, the installation, and in addition, upon the kind of radio
service you get. Of course, a good radio set shouldn’t require
repairs. Nevertheless, a radio set is a complex and somewhat
delicate bit of mechanism, and it is humanly impossible to make
every one without faults. So, once in a while, something goes
wrong. The volume control gets out of order, the set develops
noisiness, the tuning dial or shaft breaks, etc.

Accordingly, the most important thing, to my mind, in buying
a radio set, is to purchase it from some one, whose reputation
is good, so you’ll be sure of permanence.

It is not possible to claim nowadays that any particular make
of set is the best there is. As in the automobile line, you gen-
erally get about what you pay for.

Tone Control Not a Serious Matter

Many of the new radio models display features which are
really little more than “talking points,” or sales arguments.
Lights which flash on and off as your favorite stations are
reached, “trick” dials, etc., serve to make the radio set more
interesting, though not adding a great deal so far as reception
goes. Electric time clocks are worth while to some buyers.
Tone Control is getting popular this year, although I do not -
feel that it is a serious matter should this item be left out of
consideration.

A tone control is more useful on a very low-cost set than it
is on the higher grade models, because a tone control will help
to compensate for non-uniform amplification of the different
frequencies by the set. It will also help in adjusting the tone
range to suit the individual listener and to match the acoustics
of a bare or heavily furnished room.

Best Time to Buy is Now

This year is proving to be a better year than any in the past
to buy a good radio set at a moderate price. Greater quantities
in manufacture and wider sales have brought prices to lower
levels than heretofore, and radio improvements are of course
included in all of them.

This year, more than ever, a radio set promises hour after
hour of uninterrupted entertainment and instruction, for use
with the regular radio programs or for the reproduction of
phonograph records.

Conversion of Battery

(Continued from preceding page)
maximum amount of your bill, the actual amount will in all proba-
bility be less.

This power transformer furnishes five volts at two amperes, 25
volts at 16 amperes (only 12 amperes are used), 2.5 volts at three
amperes, and lastly 350 volts at 80 milliamperes.

The given rating is thus seen to be most generous, and proof
of this is the fact that the operating temperature of the transformer
is not over 50 degrees centigrade.

So it does not take one long to decide which is the cheaper re-
arrangement to maintain, and it is also apparent that the saving
in maintenance cost in a few months will pay the cost of the con-
version and in addition you will be enjoying improved reception.

The changes involved in this case may be extended to any other
battery-operated set, the scheme here being merely to show the ap-
application from the point of view of most importance at this time.

Circuit Revisions

Some of the new Superheterodyne receivers incorporate one or
more tuned RF stages, in between the loop or other aerial and
the first detector, and there is no reason why the fan who wants
to should not copy this simple improvement.

The principal precaution is to see that the oscillator tunes in
step with the TRF condenser, which is not hard at the 70 kc in-
termediate frequency of the Victoreen.

Another question that may come up is shielding for the added
RE coils.

Set to AC Operation

Normally these added coils would be shielded, but it sometimes
happens that when the fan attempts to do his own shielding the
results are not very satisfactory, and then a lot of experimenting
begins which is likely to lead anywhere. The primary rule is,
shield one, shield all, but this does not apply to the intermediates.

There are some connections of the battery-operated model Super-
heterodyne that are not exactly duplicated in the AC circuit .re-
vision, although the functioning of the completed circuit might not
indicate this difference.

Reference is made to the loop tube that in old sets functions as
a first detector. In the battery-operated set the grid return of this
tube is connected to the positive side of the filament circuit, thus
placing a positive bias on the grid of that particular tube. If a
somewhat similar procedure is followed when the 227 or the 224
tube is used, the result will be a considerable admixture of hum
with the signal at the loudspeaker, so evidently this plan will not do.
Make the first and second detectors grid bias types.

Suppressing Hum

Reference was made to hum, and here we have to pay some at-
tention to methods for its suppression. There are two principal
sources of hum, the filter circuit and stray pickup. The thermal
lag of the heater type cathode element of the AC type tube is
sufficient to keep hum at a low level. g

(More data next week on conversion of battery sets to AC opera-
tion.—EprTor.)
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on an intermediate frequency of 175 kilocycles and incorpo-

rating four 224 screen grid tubes, two 227 tubes, and two
245 tubes. The first screen grid tube is a radio frequency ampli-
fier, the second is the first detector, and the other two are inter-
mediate frequency amplifiers. The first 227 tube is the oscillator
and the second is the second detector and operates on the high
bias principle. The two 245 tubes are operated in push-pull and
constitute the output stage. In addition to the eight amplifier
tubes there is a 280 rectifier tube.

There are three tuned circuits for selecting the desired
frequency and for suppressing the frequency which might cause
image interference. Since the intermediate frequency is 175
kilocycles, the frequency of any station which might cause inter-
ference is 350 kc away from the desired frequency and therefore

THE Radiola 80 is an eight-tube Superheterodyne operating

PILOT

NQTE. Switch 1 Right-Hand Terminals are
shorted intocat position. Left-Hand Terminats
are shortad in distance position.

Resistor @) is mounted at bottom of cabinst.

the three tuners are quite effective in suppressing the interfering
carrier.

The 175 kc intermediate frequency has been chosen because
in that band there is very little radio communication so that the
frequency is relatively clear so that the intermediate frequency
channel will not pick up signals directly, and also because it is
high enough to permit suppression of image interference.

Gang Tuning

Mechanical coupling among the four tuning condensers,
including that of the oscillator, is made practical by trimming
the tuned circuits and by a special arrangement of the oscillator
tuning condenser. This contains four parts, one fixed and three
variable. In series with the tuning condenser connected to the
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gang is « fixed condenser of 745 mmifd. and across each of these
is a variable trimmer condenser.
densers it is practical to make the oscillator track along with
ers notwithstanding the

the radio frequency condens
difference in frequency.

By adjusting the trimmer con-

speaker.

is 40 henries with a DC resistance of 1,330
large
Local-Distance Switch

The volume is controlled by varying the bias on the first radio

SPEAKER PLUG AND SOCKET TERMINALS

The inductance of one of the chokes is 18 henries with
a DC resistance of 400 ohms, and the inductance of the field coil

ohms.

and first intermediate frequency tubes. A fixed bias resistor of
170 ohms is used and in series with this are two parallel-con-
nected resistors, one variable having a resistance of 4,000 ohms
and one fixed having a resistance of 6,000 ohms. The bias
resistance also carries bleeder current and the 6,000 ohm fixed
resistance. is used to prevent this from going to zero in case the
4,000 ohm resistance should be opened.

The filter reactors (chokes) are put in the negative side of
the rectifier circuit and one of these is the field coil of the loud-

The “local-distance” switch is arranged so that when it is
thrown to the “local” position a 500-ohm resistance is cut into
the secondary of the first intermediate frequency transformer
and at the same time a 40,000-ohm resistance is connected across
the primary. When the switch is thrown to the “distance” posi-
tion the 500-ohm resistance is short-circuited and the 40,000-ohm
resistance is opened.

The grid bias resistor for the power detector is 10,000 ohms,

(Continued on next page)
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A SIMPLIFIED DIAGRAM OF THE RADIOLA 82 DRAWN
SO AS TO SHOW CLEARLY THE VOLTAGES APPLIED

A 4

TO THE VARIOUS ELEMENTS. THIS MAY ALSO BE

CONSIDERED AS A SIMPLIFIED DIAGRAM OF THE

RADIOLA 80 PROVIDED THAT THE TONE CONTROL IS
ELIMINATED.

(Continued from preceding page)

but the plate current in it is augmented by the current through
a 110,000-ohm resistor connected between the highest voltage
tap in the rectifier and the cathode of the detector. The current
through this high resistance and the normal plate current of the
detector establish a voltage drop in the 10,000-ohm bias resistor
high enough to permit the operation of the tube as a power
detector.

Radiola 82

The Radiola 82 is like the Radiola 80 in every particular except
that it has a tone control in the plate circuit of the detector.
This consists of a 1,330 ohm choke coil in series with the plate
lead, a 40,000 ohm potentiometer, and a 0.025 mfd. condenser.
The potentiometer resistance is connected in series with the
condenser between the B plus side of the choke coil and ground,
and the slider of the potentiometer is connected to the plate side
of the choke. Thus the choke coil may be short-circuited when
high notes are desired as well as low notes, and the choke may
be shunted by the 0.025 mfd. condenser when it is desired to
weaken the response of the receiver on the high notes. Fig. 1
gives the diagram of the Radiola 80 and Fig. 2 that of the Radiola
82, while Fig. 3 gives a simplified diagram of the Radiola 82. This
may also be considered a simplified diagram_of the Radiola 80
by cutting out the tone control feature consisting of the 1,300-
ohm choke coil, the 0.025 mfd. condenser and the 40,000-ohm
potentiometer between the 80-ohm choke and the 2,000-ohm
choke directly over the detector tube. The 80-ohm and the
2,000-ohm chokes would be joined together.

Philco Model 40 Receiver

The Philco Model 40 receiver is a direct current receiver to
be operated from a 110-volt DC line. The heaters of the 224
screen grid and the 227 detector tubes are connected in series
and the filaments 'of the two 171A push-pull output tubes are
connected in parallel. Resistances of suitable values are con-
nected in series so as to limit the currents to the proper values.

The connections are clearly shown by means of lettered termi-
nals on the voltage divider and the receiving circuit proper. The
diagram comes in three sections, as will be noted on Fig. 4, and
when the terminals having the same letter designation are joined
together the circuit is properly connected. For example, F on
the circuit proper at the extreme right goes to F on the lower
left figure. The four G terminals on the diagram go to the G
on the lower left figure, or to the negative side of the supply
line. Note carefully that this is not ground because in most
cases the positive side of the DC line is grounded. If G is
grounded also the line will be short-circuited.

Note that the field coils of the speaker are connected so that
this acts as the choke for the plate current to the power stage
and the first audio amplifier. Another choke, marked (39), is
connected so that the plate currents for the remaining tubes
flow through this coil.

It is clear from the connections that the filament and heater
currents flow through the field winding of the speaker, and
therefore that this is a low impedance choke.

Resistor and Condenser Values
The values of the condensers and resistances in the receiver
are not specified but all are numbered for specification purposes,
All parts having the same number have the same values, but
those having the same values may have different numbers. The
values are as follows:

No. on Fig. 4 Capacity or Resistance
() v 002 mid.
(3), (1) veeeiiii i 01 mfd
(10), (16), (17), (22).............. 05 mid
(11), (12), (25), (28)...ovvvvnn.. 25 mid
24 e 0005 mfd.
(4), (20), (43) . cvvr it 5,000 ohms
9), (15) . .eviri 33,000 ohms
(1), (42) ooeii e 25,000 ohms
(23), (30) .o 100,000 ohms
20) e e 13,000 ohms
(27) eer 70,000 ohms
(29), (32) . 500,000 ohms
(40), 1-2 ... 800 ohms
(40) 2-3 .o 250 ohms
(44) 1-2 oo 2 ohms
(44) 2-3 i e 4 ohms
(45) et e e 53 ohms

Philco Model 41 Receiver

Model 41, shown in Fig. 5, is similar to Model 40 and differs
from it only in minor details. The principal difference is that
it has a tone control consisting of three shunt condensers con-
nected in the plate circuit of the first audio frequency amplifier.
By means of a butterfly switch, one, two or three condensers
may be connected from the plate of the tube to ground and thus
s_hunt1 out different proportions of the high frequencies in the
signal.

The volume control is also different. -In Model 40 there is a
Local-Distance switch in the antenna circuit, and a means for
varying the bias on the radio frequency tubes by moving the
cathode return lead over a portion of the voltage divider. In
Model 41 there is a dual potentiometer in the antenna circuit,
one of these being in the voltage divider and so connected as to
vary the bias on the radio frequency tubes.
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The Raytheon Photo Cells

By J. E. Anderson
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FIG. 1

A FAMILY OF ILLUMINATION VERSUS PHOTO-
ELECTRIC CURRENT CURVES FOR A TYPICAL GASE-
OUS PHOTO-ELECTRIC CELL.

HE photo-electric cell is a vacuum tube device in which

the electrons are released from the cathode by means

of light instead of heat. The ordinary cell has two
electrodes, an anode, or positive member, and a cathode, the
light-sensitive, electron-emitting mnember. The number of
electrons released from the cathode is proportional to the
amount of light flux that falls on the cathode surface.

The respcnse of the photo-electric cell to changes in the
amount of light flux entering it is instantaneous. That is, there
is no time difference between a certain light flux value and
the corresponding current through the cell. This is true of
the cell alone and does not hold for the cell and its associated
circuit when this circuit contains either inductance or capacity.

The photo-electric cell is used in television transmitters for
converting the light values of the object into equivalent elec-
trical values. It is also used for still picture transmission, for
reproducing sound recorded on films, and for operating relays
by means of changes in light values. As an example of relay
application, the cell has been used for counting the number
of people passing a certain point in a certain period cof time
by recording the interruptions of a beam of light by the
individuals counted.

Two Types of Cells

There are two general types of photo-electric cells, the
vacuum, or hard, and the gas cell. The vacuum cell has been
exhausted to as high a degree of vacuum as possible, while
the gas cell has been filled with a monatomic gas at low
pressure. The vacuum cell works on pure electron conduction
and in this respect is like high vacuum thermionic amplifier
tubes. The gas cell depends in addition to electron conduc-
tion on the ionization by collision of electrons with gas molecules.

In both types of cell the photo-electric current is directly
proportional to the light flux entering the cell, provided the
anode voltage remains constant. The behavior of the two with
changes in anode voltage, however, is different. In the vacuum
tube the current increases at first rapidly and then more slowly
as the voltage increases, the light flux entering the tube remain-
ing constant. For high voltages there is little change in the
current. In the gaseous tube the current increases slowly at
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A FAMILY OF ILLUMINATION VERSUS PHOTO- ELEC-
TRIC CURRENT CURVES FOR A TYPICAL HIGH
VACUUM PHOTO-ELECTRIC CELL.

first and then rapidly as the voltage increases, the light remain-
ing constant.

In the gaseous cell, for a given amount of light entering the
cell, there is a certain critical voltage at which the cell begins
to glow. This is called the ionization or glow voltage. For
voltages higher than the ionization voltage the tube will not
function properly as a light sensitive device. That is, the current
will not respond proportionately to the amount of light. It
must always be operated below the ionization voltage.

Characteristic Curves

In Fig. 1 is given a family of illumination versus current curves
for a typical gaseous tube, the Eveready-Raytheon Fotocell 3GS.
The photo-electric current in microamperes is given by the
ordinates and the illumination in lumens by the abscissas. Each
of the four curves is a straight line, showing that for any given
anode voltage the current is directly proportional to the illumina-
tion. As indicated on the graph, the ionization voltage of this
particular cell is 150 volts when the illumination is 1.4 lumens.
For greater illumination the ionization voltage is lower and for
less illumination it is lower.

Fig. 2 gives the illumination versus current curves for a typical
vacuum tube, the Eveready-Raytheon Fotocell 3VS, which 1s the
same tube as the 3GS, except that it has a high vacuum. As will
be noted, the curves for this tube are also straight, so that the
direct proportionality between the current and the illumination
1olds. It will also be noted that the current in the vacuum cell
is much less than that in the gaseous cell, even when the anode
voltages are considerably higher.

Anode Voltage, Photo-Current Curves

In Fig. 3 is a family of curves giving the relation between the
anode voltage, photo-current curves for the 3GS for different
illuminations, and Fig. 4 gives the corresponding curves for the
3VS tube. These curves show clearly the difference between a
gaseous and a vacuum cell. In Fig. 3 the current rises rapidly as
the voltage increases, while in Fig. 4 the current rises rapidly at
first and then approaches a constant value. There is no ioniza-
tion voltage for the gaseous type cell.

The curves in Fig. 4 are similar to the plate voltage, plate

(Continued on next page)
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A FAMILY OF CURVES GIVING THE RELATION BE-

TWEEN THE ANODE VOLTAGE AND THE PHOTO-

ELECTRIC CURRENT FOR A TYPICAL HIGH VACUUM
PHOTO-ELECTRIC CELL.
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(Continued from preceding page)
current curves for a thermionic tube, the illumination in Fig. 4
corresponding to the heating current in the thermionic tube. The
constant value of the current for a given excitation, either illu-
mination or heating, being determined by the total number of
electrons emitted from the cathode by the excitation.

The photo-electric current curves given above for these cells
assumes that the illumination remains constant in quality, that is,
that the color composition of the light entering the cell remains
constant, because the sensitivity of a photo-electric cell depends
on the color of the light exciting the cathode. Ordinary cells
are most sensitive to violet and blue light, while for ultra-violet
and red light they are quite insensitive. The color sensitivity
of a cell is very nearly the same as that of a photographic plate.
The lack of photo-sensitivity in the ultra-violet end of the spec-
trum is due rather to absorption in the glass envelope than to
lack of photo-sensitivity of the cathode itself, while the lack of
sensitivity in the red region of the spectrum is due to lack of
sensitivity in the cathode. If the cell envelope were made of
quartz, which passes ultra-violet light without much absorption,
the sensitivity of the cell would be quite different, just as the
sensitivity of a photographic plate is quite different when
exposed by means of a quartz lens.

Spectral Sensitivity Curve

In Fig. 5 is reproduced the spectral sensitivity curve of a
typical photo-electric cell in a glass envelope, that of the 3GS
previously discussed. The sensitivity is given by the ordinates
of the graph and the wavelength of the light in millimicrons by
the abscissas. The various color regions are given along the
abscissas to give a better idea of the change in sensitivity with
color of the light.

As will be noted, the sensitivity is very low in the region of
the red and orange. In the region of the yellow and the green
the sensitivity increases rapidly, attaining a high maximum in
the blue and violet. In the ultra-violet the sensitivity falls rapidly
again, which is largely due to the absorption in the glass
envelope.

The spectral sensitivity of a photo-electric cell also depends
on the nature of the cathode surface. Cells can be made so
that the maximum sensitivity falls in different portions of the
spectrum, for example, in the yellow and red. The point of
maximum sensitivity depends largely on the kind of metal used
for the cathode and the chemical treatment of its surface.

Industrial Applications

The peculiar properties of the photo-electric cells are made
use of in many industrial applications. The fact that its response
is proportional to the amount of light of a given color compo-
sition is made use of in grading commercial products as to
shades of color. For example, cigars of different shades are graded
by a system of photo-electric cells and relays. The fact that
the sensitivity of a photo-electric cell depends on color is made
use of in matching colors of textiles and dyes. By means of
cells it is possible to match colors exactly, whereas by other
methods it is extremely difficult to obtain accurate matching.

Fig. 6 is the spectral sensitivity curve of the Eveready-
Raytheon Fotocell Type 4GP, which is a red-sensitive gaseous
cell. Comparing this curve with that in Fig. 5 shows the greatly
increased sensitivity in the red and infra-red portion of the
spectrum. At 500 milli-microns, in the blue-green portion of
the spectrum, the sensitivity of the two cells is about the same,
being a minimum for the red-sensitivity cell. At 650 milli-
microns, in the red-orange regions, the sensitivity of the red-
sensitive cell is 180, while at the same wavelength the other cell
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shows a sensitivity of only about 4. At 350 milli-microns the
red-sensitive cell shows an enormously high sensitivity. This
wavelength comes in the near ultra-violet portion of the
spectrum.

The relation between the illumination and the photo-electric
current for the 4GP cells is given in Fig. 7, and that for the
corresponding high vacuum tube, the 4VP, in Fig. 8. In both
these graphs the curves are straight lines, just as in the case of
the 3GS and the 3VS tubes. It will be noted that the ionization
voltage for the 4GP is comparatively low, being only 100 volts
when the illumination is 0.7 lumen.

Anode Voltage, Current Curves

The relation between the anode voltage and the photo-electric
current for the 4GP tube is given in Fig. 9. The curves in this
figure show that as the anode voltage is increased from zero,
the current first rises rapidly, then more slowly, and finally at
an_ever increasing rate until the ionization voltage is reached.

Fig. 10 gives the relation between the anode voltage and the
photo-elgctric current for the corresponding high vacuum tube,
the 4VP. 1In this case the current rises rapidly at first as the
voltage increases and then assumes a constant value, which is
the saturation current for the particular illumination.

The gaseous type of photo-electric type of cell is used when
a high light-sensitivity is essential and when distortion is not
important. The high vacuum type of cell is used when freedom
from distortion and stability are important. The gaseous cell
should always be operated below the ionization voltage and as
near it as practical to attain a high light-sensitivity, and a
current limiting resistance should always be used in series with
it to protect the cell in case the ionization voltage should acci-
dentally be exceeded.

The vacuum cell should always be operated at a sufficiently
high voltage to insure that the operating point is on the satu-

(Continued on next page)
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(Continued from preceding page)
ration portion of the characteristics, that is, so that a change
in the anode voltage produces no appreciable change in the current.
For example, the 3VS should be operated with an anode voltage
of 250 volts or more, while the 4VP should be operated with the
anode voltage of about 400 volts. The normal operating voltage
of the 3GS is about 135 volts and that of the 4GP is 90 volts.
In any case a gaseous tube should always be operated so that
the glow does not appear, regardless of what the illumination
may be.
Photo-Electric Cell Circuits

Many different circuits have been devised for use with photo-
electric cells for different applications. In most of them thermi-
onic amplifier tubes are used to amplify the photo-electric effect.

The simplest circuit containing a photo-electric cell is shown
in Fig. 11. It consists of the cell, a sensitive microammeter or
galvanometer, G, a current limiting resistance R1, and a battery.
A circuit of this type can be used for taking characteristic
curves on the photo-electric tube and for photometric work.
The resistance is only needed when a gaseous cell is used and
when the battery voltage is near the ionization voltage of the
tube.

A simple relay circuit is given in Fig. 12. This circuit contains
one amplifier tube and the relay is connected in its plate circuit,
the photo-electric cell being in the grid circuit. The anode vol-
tage for the cell is partly supplied by the plate battery serving
the tube and partly by a boosting battery in series with the plate
battery. The cell feeds into a high resistance R1, and the voltage
developed across this resistance is impressed on the grid of the
amplifier tube.

There will be a steady voltage drop across this resistance, the
value of which is determined by the anode voltage and the “dark
current” or the mean illumination current through the cell, and
this voltage makes the grid positive with respect to the filament
or cathode of the amplifier tube. To offset this, a grid bias bat-
tery with a voltage divider across it is provided so that the bias
may be adjusted to the proper value for amplification.

Fig. 13 is essentially the same circuit arranged especially for
photometric work. The meter A is a sensitive microammeter or
a galvanometer for detecting the change in the plate current due
to changes in the illumination on the cell. An auxiliary circuit
is associated with the current meter by which the steady plate
current is balanced out of the meter. This greatly increases the
sensitivity of the arrangement and permits the use of a galva-
nometer or microammeter. R1 is a resistance which may have
any value from 0.2 to 20 megohms, R2 should have a value of
from 100 to 2,000 ohms, and R3 is a shunt resistance used for
protecting the meter during adjustments of the circuit.

Fig. 14 is a relay circuit arranged for operation from a 110
volt DC line. In this circuit R1 should have a value from 5 to 50
megohms, R2 about 100 ohms, and R3 400 ohms. The tube
should be one that requires a filament current of 0.25 ampere.
R2 should be a rheostat variable between zero and 100 ohms so
that the filament current may be adjusted to the proper value in
case the line voltage varies. The proper setting of this rheostat
when the line voltage is 110 volts is 20 ohms.

Fig. 15 is a circuit suitable for use when the light varies rapidly,
as in sound reproduction from film records, picture transmission
and similar uses. The amplifier is essentially an audio amplifier
and will not work on sub-audible frequencies. The values of the
resistances are as follows: Rl1, 0.5 to 10 megohms; R2, 0.5 to 10
megohms; R3, 0.1 to 0.25 megohm ; R4, 2 megohms. The voltages
must be adjusted for the type of photo-electric cell and the
amplifier tubes used.

Fig. 16 is a circuit which will respond to very slowly changing
light intensities as well as to frequencies in the audible range and
super-audible frequencies. It is strictly a non-reactive amplifier.
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THE RELATION BETWEEN THE ANODE VOLTAGE AND
THE PHOTO-ELECTRIC CURRENT FOR A RED-SENSI-
TIVE, HIGH VACUUM PHOTO-ELECTRIC CELL.

It is suitable for photometric work, relay operation, audio ampli-
fication and television work. This circuit requires careful
adjustment of the voltages, especially the bias on the output tube.
The battery Bl is connected so that it makes the grid of the
power tube positive and this arrangement is used because the
voltage drop in R2 would make the grid excessively negative.
The values of the resistances in Fig. 16 may be as follows:
R1, 0.2 to 20 megohms; R2, 0.25 megohm; R3, 0.25 megohm ; R4,
2 megolims.
AC Tube Circuits

The circuits in Figs. 12, 13, 14, 15 and 16 are for direct current
tubes, but they can be changed for use with alternating current
tubes very easily. In fact, the circuit in Fig. 14 can be changed
for AC by only connecting a condenser of from 2 to 10 mfd.
across the relay winding. The 110 volt terminals may then be
connected to a 110-volt AC outlet and the circuit will function
as a light-sensitive relay.

Fig. 17 is the same circuit as Fig. 12 but arranged for use with
a 227 amplifier tube, and Fig. 18 is the same as Fig. 13 arranged
for a 227 tube. While a 30,000-ohm potentiometer is suggested
across the bias battery a lower or higher resistance may be
nceded, depending on the voltage of the battery across which it
is connected. This voltage, as has been stated, depends on the
photo-electric cell and on the anode voltage applied to it. A
3,000-ohm potentiometer is suggested across the 1.5 to 15 volt
compensating battery in the output circuit, but the proper value
depends on the sensitivity of the meter A.

Fig. 19 is a circuit essentially the same as that in Fig. 15 but
arranged for use with one 224 screen grid tube and one 227 tube.
The resistances not specified are the same as the corresponding
resistances in Fig. 15. Since the coupling resistance R3 has a
high value it is essential that the screen voltage be not too high.
If the plate voltage is 180 volts, the voltage on the screen should
not be greater than 15 or 22.5 volts, or else the bias on the screen
grid tube should be increased. A 1,000-ohm bias resistor is sug-
gested, but this may have to be made several times larger. The
by-pass condensers, the capacities of which are not specified,
may be 2 mid. or larger.

The non-reactive circuit in Fig. 16 might take the form of
Fig. 20 when the first tube is a 224 screen grid tube and the
output tube is a 227. As in Fig. 19, the screen voltage must not
be too high, and from 15 to 22.5 volts should be about right,
assuming that the plate voltage is not less than 180 volts. The
anode voltage on the photo-electric cell must first be adjusted to
suit the particular cell used, and then the grid bias on the screen
grid tube must be adjusted by means of the first 30,000-ohm
potentiometer. The net voltage should be about 1.5 volts nega-
tive. When the bias has been adjusted the screen voltage should
be fixed by returning the screen lead to the proper point on
the battery.

The most critical adjustment is the bias on the second tube,
because this depends on the current through the photo-cell, the
grid bias on the screen grid tube, the screen voltage on that
tube, the plate voltage, and on the value of the cotipling resis-
stance R2. The voltage drop in the coupling resistance due to
the steady plate current from the first tube is greater than the
required bias on the second tube. Hence it is necessary to
return the cathode of the second tube to a point which is lower
in potential than the low end of the resistance R2. A 30,000-ohm
poteniometer is connected across a part of the plate battery and
the cathode of the output is connected to the slider. By moving
the slider the voltage on the grid of the second tube can be
adjusted to any required value. The simplest way to bring
about the proper adjustment of the circuit in case the signal is
audible is to try various values until the sound is greatest and
purest.

(See illustrations on next page)
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[T hese illustrations refer to the tube article on the three preceding pages]
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A SIMPLE CIRCUIT OF A PHOTO-ELECTRIC CELL FOR
TAKING CHARACTERISTIC CURVES AND FOR PHOTO-
METRIC WORK.

FIG. 12
A SIMPLE RELAY CIRCUIT CONTAINING A PHOTO-
ELECTRIC CELL.

FIG. 13

THIS CIRCUIT IS ESSENTIALLY THE SAME AS THAT
IN FIG. 12 BUT ARRANG%{/)OI;OKR USE IN PHOTOMETRIC
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FIG. 17

THIS IS THE SAME CIRCUIT AS THAT IN FIG. 12 BUT

A RELAY CIRCUIT CONTAINING A PHOTO-ELECTRIC
CELL THAT MAY BE CONNECTED TO A 110-VOLT DC
LINE. THIS MAY BE CHANGED FOR OPERATION ON A
110 VOLT AC LINE BY SIMPLY CONNECTING A 2 TO 10
MFD. CONDENSER ACROSS THE RELAY WINDING.

FIG. 15

A CIRCUIT SUITABLE FOR USE WITH A PHOTO-ELEC-

TRIC CELL WHEN THE LIGHT INTENSITY VARIES

RAPIDLY AS IN TELEVISION, PICTURE TRANSMISSION
AND REPRODUCING FROM SOUND FILMS.

FIG. 16
THIS CIRCUIT RESPONDS TO VERY SLOW VARI-
ATIONS IN THE LIGHT INTENSITY AS WELL AS TO
VARIATIONS OF AUDIO AND SUPER-AUDIBLE FRE-

QUENCY.
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FIG. 18

THE SAME CIRCUIT AS IN FIG. 13 BUT ARRANGED FOR
USE WITH A 227 TUBE.

THE CIRCUIT IN FIG. 16 MIGHT TAKE THIS FORM
WHEN ARRANGED FOR USE WITH A 224 SCREEN GRID
TUBE AND A 227 OUTPUT TUBE.
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A RESISTANCE-COUPLED AUDIO POWER AMPLIFIER.
Resistance-Coupled Audio
EGARDING the $25 audio power amplifier described in
R the November 29th issue, I note this is resistance-coupled
and wonder whether it will motorboat? Do not all re-
sistance-coupled audio amplifiers motorboat? If not, please show
constructional plan for the amplifier—E. C. C.

The circuit was built up in our laboratories and did not motor-
boat. All good audio amplifiers, of substantial gain, cann motor-
boat, but the filter design, properly chosen, will safeguard against
that. Note the large filter capacities in the diagram, republished
as Fig. 869. It is not true that all resistance-coupled audio
amplifiers motorboat. Use a low resistance choke (200 ohms
maximum) and high filter capacities and return the speaker to
the filament center. The constructional plan is shown in Fig. 870.

£k ok
‘/\/ tube as rectifier? I want only about 20 milliamperes and
a voltage not excecding 180 volts. If it is possible please
outline the necessary connections?—P. S. W.

Sure it is possible. Any three-element tube can be used as
rectifier. Connect the grid and the plate together to form the
anode and use the cathode of the tube as the positive of the
line. Connect the heater to a 2.5 volt source. You may connect
the center of the heater winding to the cathode if vou wish, or
you may leave it unconnected. Of course, the rectifier will be
2 half wave rectifier so that you will not need a center-tapped
high voltage winding. If you draw as much as 20 milliamperes
from the tube it will not last long. It may be more economical
to use a 226 or a 171A for rectifier. There is one point in favor
of using a 227 as rectifier if the tubes in the circuit served are
of the heater type, and that is that the rectifier does not begin
to function any sooner than >E{he*n'[her tubes.

*

B Supply with 227 Tube
OULD it be possible to build a B supply using the 227

Low Setting Superheterodyne

QULD it be practical to build a superheterodyne receiver

with an intermediate frequency of 550 kc and using the

lower oscillator setting exclusively, the set to tune in

the broadcast stations?—W. H. J.

It would not be practical at all. If the intermediate frequency

is to be 550 kc and the lower setting of the oscillator is to be

used, the oscillator would have to be tuned to zero frequency

to bring in the 550 kc broadcast frequency. Obviously, this is

not possible. Also, to bring in the 1,500 kc broadcast frequency

the oscillator would have to be set at 950 kc. Thus the tuning

range of the oscillator would be from zero to 950 kc. How

much better it would be to use the upper frequency setting and

cover the broadcast range by tuning the oscillator from 1,100
ke to 2,050 kc!

* ok
Resistance in Screen Lead

ILL you kind explain why it is possible to use a high
screen voltage in a resistance coupled amplifier using
screen grid tubes provided that a high resistance is con-

nected in the scrcen lead? You have stated many times that

there should be no resistance in the screen lead and that the

screen voltage should be low—M. C. A

FIG. 870
LAYOUT OF PARTS THAT GO ON THE TOP OF THE

CHASSIS. THE OTHER PARTS GO UNDERNEATH.

There are two methods of operating a screen grid tube in a
resistance coupled amplifier. One is to use a low screen voltage
without any resistance screen lead and the other is to use a high
screen voltage in series with a high resistance. The principle
of the second method is as follows: The screen current through
the high resistance causes a drop so that the actual screen volt-
age is considerably less than the applied voltage. As the signal
forces the plate current to increase the plate voltage decreasss,
but at thie same time the screen current increases and thus
causes a decrease in the screen voltage. The decreases in the plate
and the screen voltages are nearly proportional so that the
screen voltage cannot become equal to or greater than the plate
voltage, a condition that must not be met. The two methods
give about the same result and both lower the amplification of
the tube, but both yield a fairly high amplification without dis-
tortion.

Join
Radio World’s

UNIVERSITY CLUB

And Get Free Question and Answer Service for the Coming
52 Weeks. This Service for University Subscribers Only

Subscribe for RADIO WORLD for one year (52 numbers).
Use the coupon below. Your name will be entered on our sub-
scription and University Club lists by special number. When
sending questions, put this number on the outside of the for-
warding envelope (not the enclosed return envelope) and also
put it at the head of your queries. If already a subscriber,
send $6 for renewal from close of present subscription and
your name will be entered in Radio University.

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[In sending in your gqueries to the University Department pleass
paragraph ond number them. Write on one side of sheet omly.
Always give your University Club Number.)

RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for RADIO WORLD for one year (52 nos.)
and also enter my name on the list of members of RADIO
WORLD'’S UNIVERSITY CLUB, which gives me free answers
to radio queries for 52 ensuing weeks. and send me my number
indicating membership.
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U. S. and Canadian Stations
by Frequency

Wavelength, Call, Location, Power and Time Sharers Given

LEGEND
Please observe the following code: Where two powers are given, larger is for daytime use.
* Channel shared by United States and Canada. The Cana- Time-sharers are shown in parentheses for U. S. stations.
dian stations will be found following the United States . . .
stations of the same frequency. Expression “Kw” not HE list of stations by frequency published herewith
used for Canada. was corrected up to the moment of going to press.

The list includes all broadcasting stations in the Umted

** Channel exclusively assigned to Canada. States and Canada. The reason for consolidating them is that

CP—Construction permit authorized. so many Canadian stations are tuned in _that a United States
T—Transmitter location, specially given where it differs list would require resort to a Canadian list to make the serv-
from main studio location. ice complete, and that Canadian list might not be at hand.
YCLES, b — 5 B00000000D00000DOD0GODD00T 100 860 KILOCYCLES, 348.5 METERS
“+CRX Brandon Man o sl e veLES, i METERS WABC, WEOQ—New York City... ... ... 5 Kw.
550 KILOCYCLES, 555.6 METERS WEAF—New York City evoeceacarences S0Kw. p g rVest of Cross Bay Blvd, Queens Co
WGR—Buffalo, N. Y. ......... RTREINE < 2 T—Bellmore, N. Y WHBK iy s Mo, T Pr to w0
T—Ambherst, N. Y. WAAW—Omaha, Neb. ...ccviveniienenianins 500—W KMO—T ansas (1 s O sesceveccocsenses 1 B 500
WEKRC—Cincinnati, Ohio......covvveeeeeaninns . 670 KILOCYCLES, 447.5 METERS acoma, 8h. Liiiiiiiiiiiiienen. b
EFUO—St. Louis, Mo. (KSD)........ WMAQ—Chicago, Il ..eevssee RN 5 Kw. 870 KILOCYCLES, 344.6 METERS
KSD—St. Lounis, Mo. (KFUO) . T—Addison. Il WLS—Chicago, Ill. (WENR, WBCN) 5Kw., 50 Kw.
KFDY—Brookings, S. D. (KFYR).... 630 KILOCYCLES, 4409 METERS T—Crcte, 111,
KFYR—Bismarck. N. D. (KFDY) WPTF = - 1 Rw. WENR, WBCN—Chicago, IH. (WLS)....... 5 Rw.
KOAC—Corvallis, Ore. ....oosvsvevnonnn 1 Kw. KFEQ:gtﬂemh N-Mo --------------- 3is Koy T_Downc,, Grove. Il
WLIT—Philadsiohia, Fa. (WE ‘)METERS KPO San Franeisco, Cal. 11111111111 R *880 KILOCYCLES, 340.7 METERS
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_ CTSC—Toronto, ONt. «.evenreeeensens Q cranton, Pa (WGBI)
KFDM—Beaumont, Texas ........... . SUI— Ci
WNOX—Knoxville, Tenn. CFAC, CFCN—Calgary Alberta .. WSUI—Jowa City, Iowa ...ccovevvecnens
WIBO—Chicago. I1l. (WPCCWEBW) 1 Rw. CPRY—CKGW—Bowmanville, Ont .5 . KLX—Oakland, Calif .........ceeene..
T__Desplaines, Ill. «.ceursoosones i% Kw. CHCA, CJCJ, CNRC—Calgary, Alberta....... 500 %Egﬁ:@e‘“’fn Belan (L) oo
WPCC—Chicago, Il (WIBO, WEBW) ... 500 700 KILOCYCLES, 4283 METERS RO Gretley, Selo. ( ) ..
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KTAB—Oakland Ca]lf ................. 1 Kw. T—Mason, Ohio CHCS—P{amxl{’on ‘Ontatio ..
570 KILOCYCLES, 52%.0 METERS 710 KILOCYCLES, 4223 METERS CHML—Hamilton, Ontario .
WNYC—New York, N. Y. (WMCA) ...... 500 EMPC—Beverly Hllls, Cal. weveeirereraennennns 500 CKOC—Hamilton, Ontario
WMCA—New York City (WNYO)............. 500  WOR—Newark, N. J. +oveererennercennnns SKw. “HRC—Quebec, Quebec.
T—Hoboken, N. J. T—Kearny J. CKCI—Quebec, Quebec
WSYR—Syracuse, N. Y. (WMAC) 720 KlLoc\'cu:s 4164 METERS CREV_Ouebee, Quebec v ol
WMAC—Cazenovia, N. Y. (WSYR).... WGN, WLIB—-Chicago, Il +oeeeeeoneens 25 Kw.
WEKBN—Youngstown, O. (WEAO).. T—Elgin, I, *89%0 KILOCYCLES, 336.9 METERS
WEAO—Columbus, O. (WKBN)........... **730 KILOCYCLES, 410.7 METERS WJAR—Providence, R. )% 0000000000000000000 400, 250
WWNC—Asheville,. N. C. ........... ve.o. 1 Kw. CHLS, CKCD—Vancouver, British Columbia..... S0 WKAQ—San Juan, P. R. 0000 500
KGKO—Wichita Falls, Tex. ..... PRSI 250, 500 CKFC. CKMO—Vancouver, British Columbia. .50 WMMN—Falrmont, w.
WNAX—Yankton, S. D. v..oovvvennninss 1 Kw. CKWX—Vancouver, British Columbia......, 1000 MAZ—Macon, Ga. (WGST')
KXA—Seattle, Wash., ......vvevvernninnnn 5§00 CHYC—Montreal, Quebec 5 Kw. WGST—Atlanta, Ga. (WMAZ) . .
KMTR—Hollywood. Calif. ......covvveennns 500 %IISIAC_I\I/{/[OH“CM'I Sebl:c.... ix %GI{I{—%t{)l; Ro%}(l (KUSij KF) =
* b OCYCLE RM—Montreal, Quebec w. —Urf na.
i L OC R ES, s16.9 ME TERS s 740 KILOCYCLES, 5.2 METERS KUSD—Vermiliion, S. D. (WILL, KFNF) 7so 500
WOBU—Charlestor’:. Va. (WSAZ) ...... 250 WSB—Atlanta, Ga. ....eeeeecneeencennns 5 Kw. KFNF—Shenandoah, Towa (WILL, KUSD)
WSAZ— Huntington, w, Va. (WOBUY.. ... 250 KMMJ—Clay (':enter. ................... i Kw. . 1 Kw.. 500
WIBW—Topeka, Kans. (KSAC) ....500, 1 Kw. KILOCY CLES 3%9.8 METERS CFBO—St. John, New Brunswick .. 50
xg%():{—Mauhan’gn.Dxm (WIBWY. 500, 11%.,6 wm_pretrsmcl M,CE e R 5 Kw. CKCO—Ottawa, Ont.
—Pierre, S. D. .....ovvnnnnn 000000000 —oylvan lLake Village, 1
CHMA—Edmonton, Alberta .......... Sillli250 760 KILOCYCLES, 3945 METERS i) (STSIGAE sk, B LSRR
0 WBEN—Buffalo, N. Y. ... .ciiiiiiininnninnes 1 Kw.
CKUA—Edmonton, Alberta .. . WJIZ—New York, N. Y........ 30 b  Martinsville, N. V.
CKCL—Toronto, Ontario T—Boundbrook. N. J WEKY—Oklahoma City, Okl
CKNC—Toronto. Ontario WEW._-St. Louis. Mo. AX—Jacksonville, yi"la a
5% KILOCYCLES, 588.2 METERS KVI-Tacoma, Wash, .. W eckonvile i
T—Des Moines, Wash
WEEI—Boston. Mags. ......cevnuinvnenns 1 Kw. KHJ—Los Angeles, Calif. .....
T—W. h, M 770 KILOCYCLES, 38.4 METERS
"eymout} ass. RFAB—Lincoln, Nebr. (WBBM. WIBT). KSEI—Pocatello, Idaho .......
WEKZO—Berrien Springs, Mich........c....... 1 Kw. “‘°° kb Lo KGBU—_Ketchikan, Alaska
WCAJ—Lincoln, Nebr. (WOW) /[..7/1., 506 ~WBBM, WIBT—Chicago. II. (KFAB). 55 K. ;
WOW—Omaha.’ Nebr. (WCAT) ..........1 Kw. i e c%."zs 3344 METERS **910 KILOCYCLES, 320.5 METERS
KHQ—Spokane, Wash................ 1 Kw.. 2 Kw. 780 KILOCY 4.4 CJGC—London, Ontario ..500
: WEAN—Providence, R. T. ...ccceeues. 500,250 CNRL—London, Ontario 500
600 KILOCYCLES, ol RS WTAR, WPOR—Norfolk, Va..\...ie-rce.- 500  CFQC_Saskatoon. Saskatchew 500
RGeS, (S (W BS) ..veeinnnns 250 WMC—Memphis, Tenn. ..oovvensen... 1Kw. 500 GNRS_Saskatoon. Saskatchewan 1300
WCAO—Baltimore, Md. ...........convunnn 250 (C. P. issued to move to Bartlett, Tenn.) ’ 602000000000000
WGBS—New York Clty (WCAC) ........... 250 WISJ--South Madison, Wis. w.oevoeerraninns 250, 500 920 KILOCYCLES, 3259 METERS
T—Astoria, L. I., N. Y...... 50(1. LS (Exp.) (C. P. only Expenmental Basis) WBSO—~Needham, Mass. .....cevvveiiinnnn, 500, 250
WREC—Memphis, Tenn, (WO N)....vere 500 RELW-—Burbank, Calif. (KTM)....0.0e... ..500 WWJ—Detroit, Mich. ..... 1
T—Whitehaven, Tenn. ............. 1Kw. RTM-Los Angeles, Calif. (KELW)............ sop0 KPRC—Houston, Texas 2% Kw,, 1 Kw
WOAN-—Lawrenceburg. Tenn. (WREC)......500 T—Santa Monica, Calif.....o.s.nen.. 1 Rw. T—Sugarland, Texas
WMT—Waterloo, Iowa ... q CKY, CVRW—Wmnmez Manitoba. .. ... 5 Kw. WAAF—Chicago, Tl
KFSD—San Diego, Cal. 790 KILOCYCLES, 3795 METERS KOMO—Seattle, Wash. ..... 1 Kw.
CNRO—Ottawa. Ont. .......... 500 WGY—Schenectady, N. Yeieo.oeeeeeeneenee S0 Kw. KFEL—Denver, Colo. (RFXF ..500
CFCH—Iroquois Falls, T—So. Schenectady, N. Y. KFXF—Denver, Colo. (KFEL) ................. 500
CJRW—Fleming, Saskatchewan 300 RGO—Oakland, Calif. .........eeiieeeiii.. 7% Kw. *930 KILOYCLES, 322.4 METERS
CJRM—Moose Jaw, Saskatchewan -500 300 KILOCYCLES, 3748 METERS WIBG—Elkins Park. Pa.
610 KILOCYCLES, 491.7 METERS WBAP—Fort Worth, Texas (WFAA).......... S0  WDBJ—Roanoke, Va. ......
WJAY—Cleveland Ohio ....cvvvevveniecneennns 500 T—Grapevme Texas. (Licensed for WBR —ermmﬁflam, Ala. ... 0 .
WFAN_—Philadelphia, Pa. (WIP) o ...500 10 k.w. at present.) KGBZ—York, Nebr. (RMA) 1 Kw., 500
WIP—Philadelphia, Pa. WFAN) .500 WFAA—Dallas, Tex. (WBAP).............. 50 Kw. KMA—Shenandoah.. Ia. (KGBZ) ........ 1 Kw., 500
WDAF—Kansas City, Mo. .1 Kw. T—Grapevine, Texas KFWI—San Francisco, Cal. (RFWM).......... 500
KXFRC—San Francisco. Calif. ............. 1 Kw. WPCHul.\I Kll?O(iYCLNES 370.2 METERS 500 KROW.ITOﬁklﬁnd' ((1:31(‘ RRRERIRIEEE 500, 1
S, 6 METERS —New York, N. Y..ioooiiiiiiiiiiiianenn. —Richmond, Cal.
WLBZEnBaE;Iz%PCI\YJEiI;eE 483 .............. 500 T—Hoboken. N. J. CJCA—Edmonton, Alta. ..
WFLA—\VSUN'—Clearwatcr. Fla..2% Kw..] Kw. WCCO—Minneapolis, Minn. ... e, 7% Kw.  CRKIC—Wolfville, Nova Scoti
WTMJ —Milwaukee, Wis. .......... 1 Kw., 2V Kw. T—Anoka. Minn. CKPC—Preston, Ont.
T—Brookfield. Wis. «venvsernenns 2% Kw. *+*320 KILOCYCLES, 365.6 METERS CNRH—Halifax, N. S..
KGW—Portland, OF€. .eveennnniseeeesse 1Kw, WHAS—Touisville. Kentucky................ 0 Kw. CNRE—Edmonton, Alta.
KTAR—Phoenix, ATiz. .eeeeereessnrecenn 1 Ew., 500 "——Jeﬂ’ersontown, Kentucky o= CKPR—Midland. Ont. o
Ap 539 KILOCYCLES, 4159 METERS T '%’;%Y%’fif %12 METERS 1Kw.  waar ls(elyl‘%ﬁ‘ymﬁasj
WMAL—Washington, D. C............. b T ity gl 00000000000000000: . __TJer > A
WOS—Jefferson City, Mo, (WGBF, KFRU) T—Gloucester, Mass. SKw. WCSH—Portland, Maine.....
Kw., 500 }’(V(';EFDSS:FSE‘};}:; )9F  000000060005000000 12/2 Rw. WFIW—HOpklnsvl"e Ky.
KFRU—Columbia, Mo. (WOS. GBS) ..... 500 820 KILOCYCLES, 365.6 METERS WHA—Madison, Wis. .....i.

WDAY—W. Fargo. N. D.

= WOS. KFRU ...... 500
ML) S i, [k (O ) 500 CHCT—Red Deer, Alherta ROIN—Portland, Ore. . ...venevnnnns

CFCT—Victoria, British (olumbia.. CRI.C_Red Deer. Alberta ...

CNRA—Moncton, New Brunswick s T—Sylvan, Ore.

CJGX—Yorkton, Saskatchewan ...... DRI DA, (RN ceooos 30 KGU—Honoluly, T. H.irevooiriiiinrnanne, 1 Kw.
640 KILOCYCLES. 8.5 METERS CNRD—Red Deer. Albe.rt'a“ ! ; 950 KILOCYCLES, 3156 METERS
WAIU—Columbus., Ohio ..ecveverrenrvorinonennns 500 CNRT—Taranta. 00 WRC—Washington. D. C. T
WOI—Ames. Towa .. .L.5K- 850 KILOCYCLES 1527 METERS KMBC—Kansas City, MO. ...oovvvnvnnenennnns 1 Kw.

KFI—Los Aneeles. Calif. .............. 5Kw  RWKH_Shreveport, La. (WWL)......c.o..t 10 Kw. T. Independence, Mo.
¢50 KILOCYCLES, 461.3 METERS T—Kennonwood. T.a I{FV}&;P—gglull.lywoodM Calif. ....covvvvvnnnnnn., 1Kw.
WSM—Nashville, Tenn. ,c.vevvesenennasss 5 Kw. WWL—New Orleans, La. (KWKH) ......... S Kw. KGHI—Billings, Mont. .............. vesesveese.500
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*9360 KILOCYCLES, 3123 METERS
CFRB—Toronto, Untario ..coveeveriaocesneieness
CNRX—Toronto, Ont. ...coceeveuaeivneinnan 4 Kw.
CFCY—Charlottetown, Prince Edward Island...250
CHCK—Charlottetown, Prince Edward Island ...30
CHWC—Pilot Butte, Saskatchewan
%Y R—Regina, Saskatchewan .

KCK—Regina Saskatchewan
CNRR—Regina, Saskatchewan

970 KILOCYCLES, 309.1 METERS

WCFL—Chicago, I1l. civivviieiiiacnecnnnnnns IVz Kw
KJR—Seattle, Wash. ..cciciviieniniieiinnnnn w.
980 KILOCYCLES, 303.9 METERS
KDKA—Pittsburgh, Pa. ...ccocvveiveinennnn. 50 Kw.

T—Saxonburg, Pa.

200 KILOCYCLES, 302.8 ME'I'ERS
WBZ-—Springfield, Mass (\NB .......... 15 Kw.
T—E. Springfield, Mass. C P. to move
to Millis Twp. and consolidate with
WBZA,
WBZAEBoston, Mass. (WBZ) ..ocvviieiiennnnn 500

P. to move tr. to E. Sprmgﬁeld and
increase power to 1 Kw

1000 KILOCYCLES, 299.8 METERS
WHO—Des Moines, la. (WOC) S

WOC—Davenport,
KFVD—Culver (fxty. Calif.
*1010 KILOCYCLES, 296 9 METERS
WQAO, W PAP—New York, N. Y. (WHN,
WRNY)  tiiereiereveseorsuoorecsosaanvans
T—CQliffside, N
WHN—New York, N

WRNY—New York, N. Y. (WQAO, WPAP o

T—Coytesville, N. J.

KGGF—Picher, Okla. (\JNAD) ................ 500
WNAD—Norman, Okla. (KGGF) .............. 500
WIS—Columbia, S. C. ...ccociiveeniinnnns Kw., 500
(C. P. only)
KQW—San Jose, Calif. ...... .500
CKCR—Waterloo, Ont. ..50
CFLC—Prescott, Ont. ..ceoeecovecseicsorsenss .50
1020 KILOCYCLES,
WRAX—Philadeiphia, Pa. .. 250
KYW, KFKX—Chicago, Tll. ....coooeeeennee 10 Kw.

'T—Bloomingdale, Iil.

*#1030 KILOCYCLES, 291.1 METERS
CNRV—Vancouver, B. C. ....coiviiiiiiinnnennes 500
CFCF—Montreal, Que ...ooovveniiiiinnineenoes 1650

1040 KILOCYCLES, 288.3 METERS
WMAK—Buffalo, N. Y..icoiieiiieenaacanenne 1 Kw.

T—Grand_Island, N. Y.

WEKAR—East Lansmg, Mich, viceeciiennncnns Kw
KTHS—Hat Sprmgs National Park, Ark. lOK
(KRLD)  cevvecscoccssnsaasnsasssssses w
D—Dallas, Tex. (KTHS) ..cec0ucenienee Kw
KRL 50 KILOCYCLES, 285.5 METERS
KFKB—Mllford Kansas ...coveeecneiiscicanns 5 Kw
KNX—Hollywood, Calif. ......cooenee. SOKw.SKw

T—Los Angclcs Calif.

1060 KILOCYCLES, 2828 METERS
WBAL—Bélnmg;I'e, Md. (WTIC) ........... 10 Kw

len Morris,
WTIC—Hartford, Conn. (WBAL) .......... 50 Kw.

T—Avon, Conn.
WJAG—-Non’olk Neb.
KWJJ—Portland, Ore.

1070 KILOCYCLES, 280.2 METERS

WTAM—Cleveland, Ohio ....c.coveiieiennnas 50 Kw.

T—Brocksville Village, O.
WCAZ—Carthage, III. ...oiivereiiaiiniienncien, 50
WDZ—Tuscola, Ill. .........

KJBS—San Francisco, Calif
1086 KILOCYCLES, 2776 METERS

WBT—Charlotte, N. C. ...ciceevniininiioannes

WCBD—Zion, IlI. (WMBI) ....

WM BI—Chicago, Il (WCBD)

T—Addison, Tl

1090 KILOCYCLES, 275.1 METERS
KMOX—St. Louis, Mo............... 50 Kw., 5 Kw.

T—Kirkwood, Mo.
Cp 1lsl;uv:d to incr powr to 50 KWLP

1100 KILOCYCLES, 272];8 METERS

WPG—Atlantic City, N. J. (WLWL) ........ 5 Kw.
WLWL—New York City (WPG) ............ Kw.
T—Kearny, N.
k6P(.:l:I.t08PM) 250, 0
KGDM—Stockton, I, cecveererrascaransee
(C.oc to incr. pwr. to 250 W—D)
1110 KILOCYCLES, 270.1 METERS
WRVA—Richmond, Va. ....ccceiiiinininnnnes S Kw.
T—Mechanicsville, Va.

KSOO—Sioux Falls, S. D. coounveruininneen 2Kw.
#1120 KILOCYCLES, 267.7 METERS
WDEL—Wilmington, Del......cccco..eenne. 350, 250

(C. P. to increase pwr. to 500 w o
WDBO—Orlando, Fla. cvcecereooccecesssansances
WTAW—College Station, (KTRH) ....... 500
KHRH—Houston, Texas.....oieoseisacescescocsns 500
WISN—Milwaukee, Wis. (WHAD) .............
WHAD—Milwaukee, Wis. (WISN) .......
KFSG—Los Angeles, Calif. (KMIC).......

KMCS—Seattle, Wash.
KRSC—Seattle, Wash.
KFIO—Spokane, Wash.

HGS—Sunnyside, Prince Edward Island..
CJOC—Lethbﬂdge, berta
CjRX—Middlechurch, Manitoba........

'JC—Kamloops, British Columbia

1130 KILOCYCLES, 265 METERS

WOV—New York City ..ccoveerecnsrecacenes 1 Kw.
T—Secaucus, N.
Daytime to 6 P.M.
W ]D—Mooscheart, 101}, 000000000000000000000 20 Kw
KSL—Salt Lake City, Utah oirieiienens 5 Kw.
1140 KILOCYCLES, 263.0 METERS
WAPI—Birmingham, Ala. (KVOO) ......... 5 Kw.
KVOO—Tulsa, Okla. (WAPI) .....covvviennn Kw.
1150 KILOCYCLES, 260.7 METERS
WHAM—Rochester, N. Y. ..coociiiiieinns 5Kw

T—Victor Township

1160 KILOCYCLES, 258.5 METERS

WWVA—Wheeling, W. Va. (WOWO)........ SKw
WOWO—Ft. Wayne, Ind. (WWVA)........ 10 Kw
1170 KILOCYCLES, 256.3 METERS
WCAU—Philadelphia, Pa. .i.ccovvviicanenees Kw.

T-—Byberry, Pa.
KTNT—Muscatme Towa 5 Kw.

80 KILOCYCLES, 254.1 M
WDGY—ancapolls, Minn. (WHDI)
WHDI—Minneapolis, Minn. (W
KEX—Portland, Ore. (KOB)
KOB—State College, N. M. (K

1190 KILOCYCLES, 2520 METERS
WICC—Bridgeport, Conn.

T—Easton, Conn.
WOAI—San Antonio, TeX. ....cevvvevrenenens 50 Kw.

*1200 KILOCYCLES, 249.9 METERS

WABI—Bangor, Maine
WNBX—Springfield, Vt.
WCAX—Burlington, Vt.
WORC—Worcester, Mass.
T—Auburn, Mass.
WIBX—Utica, N. Y.
FBL—Cmcmnatl, ....................... 00
WHBC—Canton, Ohio (WNBO Sundays)....... 10
W LA P—Louisville,
WLBG—Petersburg,
T—Ettrick, Va.
WNBO—Silver Haven, Pa.
Sundays only.
WEHC—Emory, Va
WCOD—Harrisburg, Pa. (WKJO)
WKJC—Lancaster, Pa. (WCOD)
WNBW-—Carbondale, Pa. ...c.cveeeiieereaiennes
KMLB—Monrce, La. Cp. only.............
WABZ—New Orleans, La. (WJBW)
W]BW-—New Orleans, La. (WBAZ)............ 30
(C. P. to incr. powcr to 100 watts.)
WBBZ—Ponca City, Okla.
W FBC—Knoxville, Tenn.
WRBL—Columbus, Ga.
(C. P. only)
KBTM—Paragould, Ark. ...ecevevveeereeereenes
KGHI—Little Rock, ArKe....ooivvierinenins
WJBC—LaSalle, Ill.
WJBL—Decatur, Ill. (W
WWAE—
WRAF—Laporte, Ind. (WWAE)
KFJB—Marshalltown, Ia.
KGCU—Mandan, N. D.
WCAT—Rapid City, S.
KGDY-—Oldham, S. D.
KFWF—St. Louis, Mo. (W
KGDE—Fergus Falls, Minn.
KGFK—Hallock, Minn.
WCLO—Kenosha, Wis,
Studio—Janesville, W
WHBY—Green Bay, Wis.
T-—-West De i’crc, Wis.
WIL—St. Louis, Mo. (KFWF, WMAY)..
WMAY_St. Louis, Mo. (KFWF, WIL)..
KGFJ—Los Angeles, Calif.
KXO—El Centro, Calif. ..
KSMR—Santa Maria, Calif.
KWG—Stockton, Calif. ......cececeaseennnss
KGEK—Yuma, Colo. (KGEW) ............
KGEW—Ft. Morgan, Colo. (KGEK)
KVOS—Bellingham, Wash.
KGY—Lacey, Wash. .i.cevviiiinnionnnnnsanas

(WCAX)
(WNBX)

..250, 100
.250, 100
00

®1216 KILOCYCLES, 2478 METERS
WMRJ—J’)amalca, N. Y. (WCOH, WGBB,
100

WJIBl—Redbank, N. T, COH, WGBB).
WGBB—Freeport, N. Y. (WCOH, WJBI)
WCOH—Yonkers, N. Y. (WJBI, WGBB).
T—Greenville, N, Y.
WOCL—Jamestown, N. Y.
WLCI—Ithaca, N. Y. .t.ivviiuvnnnnnnn.s
WPAW—Pawtucket, R. 1. (WDWF, WLSI)..
WDWF, WLSI—Providence, R. I. (WPAW). 100
T—Cranston, R. L
WSEN—Columbus Ohio
MAN—Columbus, Ohio
WJW—Mansﬁe}d (0] ;17

WALR-Zanesville, Ohio
WBAX—Wilkes-Barre, Pa. (WJBU)
T—Plains Twp., Pa.
WJBU—Lewisburg, Pa. (WBAX)
WBBL—Richmond, Va. ...oveveviieneineeneennens 100
(Sundays only‘}
WMBG—Richmond a.
WSIX—_Sgnngﬁeld Tcnn
astonia, C.
WIBY—Gadsden. Ala.
KGMP—EIk City, Okla.
WRB reenville, Miss. .
WODX—Thomasville, Ga.
WGCM—Guliport, Miss.
T—stsnssmm City,
KWEA—Shreveport, La. .
KDLR—Devils Lake, N. D
KGCR—Watertown, S. D.
KFOR—Lincoln, Nebr.
WHBU—Anderson, Ind.
KFVS—Cape Girardeau, Mo. (WEBQ)
W(?B&Harnsburg. Iil. (KFVS)..
NO—Dodge City, Kansas..........
WSBC—Chicago, Iil. (WEDC WCRW
WCRW-—Chicago, IIl. (WEDC, WSRC)
WEDC—Chicago, TIl. (WSBC WCRW)
WCBS—Springfield, 1l (WTAX)
WTAX—Streator, Ill. (WC BS)
WHBF—Rock Island, Tll.
WOMT~Manitowoe, Wis.
WIBU—Poynette, Wis.
EMJ—Fresno, Calif. .ccoevvniviiirenennneneneannns
KFXM—San Bernardino, Calif.
KDFN—Casper, Wy0. .cieevvinrieceensncencenans
KPPC—Pasadena, Caln’ (KFXM) ...
CHWEK~Challiwick, British Columbia
CJOR—Sea Island, B. C.....vvvvnivenninvennnse.
CFNB—Fredenckton, New Brunswick
CFCO—Chatham, Ontario
CKMC—Cobalt, Ontario
CKPC—Preston, Ontario...........ceoeeeennnns
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1220 KILOCYCLES, 245.8 METERS
WDAE—Yampa, Fla.

WCAD—Canton, N. Y. 500
WCAE—Pittsburgh, Pa. b
WREN—Lawrence, Kans. (KFKU) ...... 1 Kw.
KFKU—Lawrence, Kans. (WREN).......... 1 Kw.
KWSC—Pullman., Wash. ...ceevviinianene 2 Kw., 500

1230 KILOCYCLES, 2438 METERS
WLI\}AC WBIS—Boston, Mass. (T. Quincy,
1

WSBT—South Bend, Ind. (WFBM) ....
V\'bBM—Indlanapolls, Ind. (WSBT) Kw
KGGM—Albuguerque, N. M. ..iovviiniinnas 500, 250
KYA—San Francisco, Calif. ....coevvvucennns
XFQD—Anchorage., Alaska
1240 KILOCYCLES, 2418 METERS
WXYZ—D etroit, Mich.......veevvecnen ool
KTAT—Fort Worth Texas (WACO).
T—Birdsville, Texas
WACO—~Waco, Texas (KSAT)
1250 KILOCYCLES, =399 METERS

WGCP—Newark, N. J. (WODA, WAAM) ...

. 250

KFMX—Northfield, Minn., ...ovccoeeeeeas Kw
WODA—Paterson, N. J. (WGCP, WAAM) 1 Kwn
WAAM—Newark, N. J. (WODA, WGCP
w., 2 Kw.
WDSU—New Orleans. La, .c.oveeeeereaesnsenn 1Kw
WLB, WGMS—Minneapolis, Minn. (WRHM.
KFMX, WCAL)...iivviveiieiiinnnes w.

(C. P. to move locally and increase power to 1 Kw.7
WRHM—Minneapohs, Minn. (WLB,
KFMX, WCAL) ..cccvvvniienennnnnes 1 Kw.
T—Fridly, Minn
KFMX—Northfield, an (WLB,
w WCAL)

RHM,
WCAL—Northﬁeld. Minn.
WRHM, KFMX)
KFOX—Long Beach, Calif
KIDO—Boise, Idaho

1260 KILOCYCLES, 238.0 METERS

WLBW—0il City, Pa. ..ccvviiniiiiennsns w.
KWWG—Brownsville, Texas (KRGV)....... 500
WTOC—Savannah, Ga. .....ocevevennns ..500
KRGV—Harlingen, Texas (KWWGQG)..
KOIL—Council Bluffs, Ia.
KVOA—Tucson, Arizona

1270 KILOCYCLES, 23¢.1 METERS

WEAI—Ithaca, N. Y.
WFBR—Baltimore, Md. ....cccccous.e
WASH—Grand Rapids, Mich. (WOOD)
WOOD—Grand Rapids, Mich. (WASH)
T—Furnwood

WJDX—Jackson, Miss, .. couvinnnasn 1 Kw., 500

WLC—Decorah, Iowa (KGCA)
KGCA—Dccorah Towa (KWLC)
KTW—Seattle, Wash. (KOL) .
KOL—Seatt]c, Wash., (KTW) ........ 00

FUM~—Colorado Springs, Colo..............

1280 KILOCYCLES, 2342 METERS

WCAM—Camden, N. J. (WOAX, WCAP)
WCAP—Asbury Park, N J (WCAM, WOAX) 500
WOAX—Trenton, N. J WCAM, WCAP) ...... 500
WDOD-Chattanooga, Tcnn 2% Kw.,1 Kw.
WRR—Dallas, TexX. iecvieriirniiinncnnernnisnenns 500
WIBA—Madison, Wis, ...ceevvviinessnees
KFBB—Great Falls. Montana (KGIR)

1290 KILOCYCLES 232.4 METERS
WNBZ—Saranac Lake, N. Y
WJAS—Pittsburgh, Pa.
T—North Fayette Twp., Pa.
KTSA—San Antonio, Texas KFUL) 2Kw., 1 Kw
KFUL—Galveston, Texas (RTSA) .......
KLCN—Blythcwlle Ark.
WEBC—Superior, Wis.
(C. P. to incr. pr. to 2% Kw., L.
KDYL—Salt Lake City, Utah

............... Kw.
1300 KILOCYCLES, 230.6 METERS
WBBR—Rossville, N. Y. (WHAP,
WEVD, WHAZ) .......cocivvvnnnnn. 1 Kw.
T—Staten_Island.
WHAP—New York, N. Y. (WBBR,
WEVD, WHAZ) ....ccocvvvennnnnnn. 1 Kw.
T—Carlstadt, N. J.
WEVD—New York, N.'Y. (WBBR,
WHAP, WHAZ) ...coovviivninniininnnns 500
T—Forest Hills, N. Y.
WHAZ—Troy, N. Y. (WBBR,
WHAP, WEVD) KSOO
1 Kw.

WIOD, WMBF—Miami_Beach, Fla
KFH—Wichita, Ransas (W )

WOQ—Kansas City, Mo. (K ) 1 Kw.
KGEF—Los Angeles. Calif. (KTBI) 1 Kw.
KTRI—l.os Angeles. Calif.............. 1 Kw.
KFJR—Portland, Oregon (KTBR) . ...500
KTBR—Portland' Oregon (KFJR) .......cccue.. 500

1310 KILOCYCLES, 2883 METERS

WKAV—Laconia, N. H.
WEBR—Buffalo, N. Y.
WMBO—Auburn, N. Y. .
WNBH—New Bediord, Ma
WOL—Washington, D. C
WGH—Newport News, Va.

WEXL—Royal QOak, Mich. . 50
WFDF—Flint, Michigan .... ..100
WHAT—Phiadelip}ua, Pa. (WFKD)............. 100
WFKD—Philadelphia, Pa. (WHAT)............. S0
WJAC—Johnstown, Pa, (WFBG) ............... 100
WFBG—Altoona, Pa. (WJAC) .................. 100
WRAW—Reading, Pa. %WCAL) ........... 1

WGAL—Lancaster, Pa. (WRAW) .......... 100, 15
WSAJ—Grove City, Pa. .oicvvveiiirnniinnnnnnnss 1

WBRE—Wilkes-Barre, Pa. .
WEKBC—Birmingham, Ala. .
WRBI—Tifton, Ga. .........
WOBT—Union City, Tenn. .
WORL—Knoxville, Tenn.
(C. P. to incr. Power to 100 Watts)
KRMD—Shrcvcport, La. (KTSL) .ieivvivnvnnnn. 50
KTSL——Shreveport, La. (KRMD)....vvvennnnn. 100
edar Grove, La.

\’VSTS—Wmston Salem, N. C.

(C." P. only)
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— Gmo KlllLOCTYCLES (Continued) s KGDA—(I:)eli) Rapids, S. D.. T T T 50 1430 KILOCYCLES, 2097 METERS
—Greenville, €XA8 ecaeeieeee 0 .t t g
lvivl;)s.‘{ﬂH_Ell:l P;so, TS["“ (V(Vé) ’Il‘\SHl) : gl FIM c__G"n 1 B N WHP'I—‘_I;Iﬁ:;s:)t;l:‘re& Pf;a. (WBAK, WCAH)...... 500
—. aso, Texas N 100 KC—K City, Mi 4 .
KFPL—Dublin, Texas Okh) 100 WRJN—R:c':xﬁf Wistonsin R e A K. 510
. Sy, Okl GG, WARSIHR  coogooooooooacagggontld o~ WSS snoogqeocogngoacorenag
‘;wvng—JGaﬂsgff;rz lnyx.....a..?.n.]i. 1 SOAR Ty, Ao Ve deey (D (G0, WfAK) -----
LS—Joliet, 1ll. (WKBB) 10  KOH—Ren0, Nevada «eecerecececsosesssararasanns 100 RE: ;
WEKBB—Joliet, IIl. (WCLS) . 1 (\’c‘:t)e—CcvaP a1ssued to KOH to increase I‘){Vg}?}g—l\}%emghlls),l Tenn, ? WNBR) ............ 500
KWCR—Cedar_Rapids. Towa (KFGQ, KFJY). 100 power to 500 watts, an increase fre- —North Platte, Nebraska ............ 200
KFCA oomer Tone. (RWCR Ty LMo wmm ottty Aoma WNER-Memghis, Tenn: (WO 0
—Boone, Iowa ,» KFJY)...........100 = KRE—Berkeley, California ........cccocennann. les. Calif. wewnno TR
KGEW- Raveana, " Nebr, [L.l...0.%... 2100 KZM—H?y\:aer% SR Joo ~KECA—Los Angeles, Calif. ...oootovniiinne. 138
—Terre Haute, Ind. ...... . 100 KLO—Ogd tah ..... .. 00
WJARK—Marion, Ind. (WLBC) 150 KOOS—Marshfield, Ore.nmsmmnomeerriiit . 1% 140 KILOCYCLES, 2082 METERS
WLBC—Muncie, Ind. (WJAK) .. -..50  KFBL—Everett, Wash. (KVL)erecriaiiiiunians so WHEC-WABO—Rochester, N .Y. (WOKO)....500
KGBX—St. Joseph, Missouri ...... ..100 KVL_SCame, Wash, (KFBL).evvrereeeneeennnn 100 WOKO—Poughkeepsie, N. Y (WHEC-WABO).508
KFIU—Juneau, Alaska ...cccoconee 210 KEJI—AStOria, Ore. seeeeceenssnnsesesenrarnsnens 100 T—Mt. Beacon, N. .
KFBK—Sacramento, Calif. .......... 100 KGFL—Raton, N. Muweieureuseninisenssarensnnns 55 WCBA—Allentown, Pa. (WSAN) --------------- 250
KGRJ—Jerome, ArEzC By 100 ’ vag?g—cf\ueﬂtgwn Pa. (WCBA) .. 250
. P. only) 1380 KILOCYCLES, METERS —Greensboro, N. C. ..........
KGCX~~Wolf Point, Mont. «..ccoeeuveenienns 250,100  WSME_Dayt Ohio. (K Qz\lg.a WTAD—Quincy, Ill (WMBD)
KGEZ—Kalispell, Mont. .......... S KOV—Pittebe °“h Pa (WSMK). WMBD—Peoria Hgts., 1ll. (WTAD)....1 Kw., 500
KFUP—Denver, Colo. (KFX]) K 0——Cl’ ?5“'31 (aWKBH KLS—Oakland, Calif. ....ccvveveennnnnneeeecnees
KFX]—Edgewater, Colo. (KRFUP) KB pnda, Ta. O Ks)o' :
KMED—Mediord, "Qre. ..oooooovviees —LaCrosse, Wis. (KSO) . 1450 KILOCYCLES, 2068 METERS
een, Wash. ..........
KIT—Vakima, Wash. oo oneoeoi 000 139 KILOCYCLES, 2157 METERS WBMS—Hackensack, N. J. (See Note).......... 250
. WHOM—Icrsey City, N.'J. (WBMS, WN]J,
1320 KILOCYCLES, 2777 METERS WHK—Cleveland, Ohio. T—Village of Seven (0)).. 600000RE0000660606000600360000000A000
WADC—Tallmadge, Ohxo .................... HillS ceveeveeceearesacnonsnnaces ..1 Kw. W NJ—NCW-’"k -----------
WSMB—New Orleans, La. ......ccee... KLRA—Little Rock, Ark. (KUOA). 1 Kw. WKBO—Jersey Cxty. N. J..
KGIQ—Twin Falls, Idaho (KID) .... KUOA—Fayetteville, Ark. (KLRA) 1 Kw. WSAR—Fall River, Mass. 1250
KGHF—Pueblo, o T KOY—Phoenix, Ariz. .....coevvveenennnnnes 500 (Note: WBMS, WNJ, WIBS and WKBO
KGMB—Honolulu, Hawaii ............ divide time with each other)
KID—Idaho Falls, Idaho (KGIQ) 1400 KILOCYCLES, 2142 METERS wﬁg_ﬁ rmgﬁg}? O(hloC(WFJC)
) ron, 10 (WCSO) ...........
1330 KILOCYCLES, 2254 METERS WCGU—Brookl\X,n, N. Y. (WSGH-WSDA, *WGAR—Cleveland, Ohio (C. P.
WDRC—New Haven, Conn. .. .500 WLTH ):J:{8))  co0oga00000000000000000000 (*This station_when completed will re-
WSAI—Cincinnati, Ohio ......c..... 500 WSGH-WSDA—Brooklyn, N. Y. (WCGU, place Station WFJC and former Station
T—Mason, Ohio LTH, BBC) .iviiiinnennnnnnnnns 300 WCSO.
'WTAQr —Eau Claire, Wls (KSC]) . .1 Kw. WLTH—Brooklyn, N.Y. (WCGU, WSGH, WTFI—T0cc0a, Ga. eviveereeeenieneesoasncannnas 500
_Township of Washington, Wis, ) 00000000000000000000 KTBS—Shreveport, La. ..c.coiiiiinnninianna, 1 Kw.
KSCJ—Sioux City, Iowa (WTAQ) ..2 Kw., 1 Kw. WCMA—CuIver, Ind..iiveieneiiereeennesnecianens
KGB—San Diego, Calif. .......ccoeiieeiinninne, 250 WBBVCV—Brook‘}\};rIx‘, TII:II Y. (WCGU, WSGH. 1460 KILOCYCLES, 2054 METERS
1340 KILOCYCLES, 2237 METERS KOO e a5k %09 WISV—M. Vernon Hills, Va. «..vvevennne. 10 Ew.
WCOA—Pensacola, Florida WCMA—Culver, Ind. (WBAA, WKBF) ....... soo  KSTP—St. Paul, Minn. coooeevniienniinennes 10 Kw.
‘WSPD—Toledo, Ohio ......... WKBF—Indianapolis, Ind. (WBA.A WCMA)..500
KFPY—Spokane, Wash. ......... WBAA—W. Lafayette, Ind. (WCMA, WKBF) 500 1470 KILOCYCLES, 2040 METERS
KFPW—SI;‘)orlt(I SmxtthLé:rskannz Jnppesadapaagacaa KLO—Ogden, Utah....c.ooieivieineiniecineniinnns 500 wEANg_QJaS}l:villlle’ 'I.i‘em’ (Vz’\r)\}“.}cl\:I)T 5K K
I —Nashville, . .5
CRBPER Wl dp 3 (G, 250 1410 KILOCYCLES, 2126 METERS KGA—Spokane, Wash. ne.eeseesssers. 5 Rw
WMSG—New York, N. Y. (WBNY, WBCM—Ba City, Mich. Hampton T
TN/ K4 )RR 250 T onres ’.".....l.........Tf.‘f?....‘f’ff...sm 1480 KILOCYCLES, 2026 METERS
WCDA—New_York C‘g (WBNY, EX—Lexm gton, Mass. ........ .100
T—Cllﬂs,ld‘cNIP{ark N ,,,,,,,,,,,,,,,,,,,,,,, 250 I\GRS—Amarlllo, ’i‘cxas (WDA y =1 WKB’I\y_—AIi:xgarlsot, 1;1\I 8{{ ...................... 5 Kw.
WEBQ-New York City (WBNY, 250 WA Sy Dartmouth, Mass, (WELX. . KFJF—Oklahoma City, Okla. ..ccovveernnee. 5 Kw.
------------------------ WODX—Mobile, Ala. (WSFA)..................500
KWEK—St. Louls, Mo, ..ccveiiniiiinnenannnses 1 Kw. T—S(;:rmghllla ‘Ala. ) 1490 KILOCYCLES, 201.2 METERS
1360 KILOCYCLES, 220.4 METERS WSFA—Montgomery, Ala. (WODX)........... 500  WCHI—Chicago, Ill. (WJAZ, WCKY)........ 5 Kw.
WFEFBL—Syracuse. N. Y. ccvverveencaness w. (C. P. only) —Batavia, Il
WOBC—Vicksburg, Miss...ccereeiiinnieinnnennn. 300 WRBX-—Roanoke, Va. ........cceiiiiin iiiiins WCRY—Covington, K¥. «vceeeeeeseronneeeenn 5 Kw.
(Station burmed down. C. P. to erect WSSH—Boston, Mass. (WLEXé WMAF).. WJAZ Mt. Prospect, Ill (WORD, WCKY,
new transmitter) WDAG_Amaran- Texas (KGRS) .....c........ WOCHI) tiveirieerennesncsersssessoncsnses 5 Kw.
WCSC—Charleston, S. C. «ccoverreerereranenernes KFLV—Rockford, Ill. (WHBL) ........ 500, 1 Kw
w_&l}_‘:%—_(c;;ry, Indm(WV(‘},E i WHBL—Sheboygan, Wis. (KFLV)............. 1500 KILOCYCLES, 199.9 METERS
KGIRButts, Hont LU oooszocd i 4 % 120 KILOCYCLES, 2111 METERS WMBA—Newport, R. Lo..oooveieerenssn.
KGER—Long Beach, Calif. (KPSN)........ T vx . s WLOE—gg:f;;» Mass (WMES)
— —. € ree.] lC ...................
KPSN—Pasadena, Callf (KGER)........cu.. WHDI—Tupper Toke : WNBF—Bmghamton N, Y. il
1370 KILOCYCLES, 218.8 METERS WTBO—Cumberland, Md (C. P. to incr. pr. to 100 w.)
WILM—Wilmington. Del. N. Y. (WLBX, WCLB

WRDO—Augusta, Maine, CP. only
WQODM—St. Albans,
WLEY—Lexington,
WSVS—Buffalo, N
WPOE—Patchogue,
WCBM—Baltimore, Md.
WHBD—Mt. Orab, Ohijo.
WHDF—Calumet, Mich
(C. P. to increase power to 250)
WBCM—Baltimore,

(Case pendmg in court)
‘WBGF—Glens Falls, N. Y. CP. only..oovvuenn.. 50
WLEY—Lexington, Mass. ...c.coeeees
WJBK—Ypsilanti, Mich. (WIBM)

Studio—Highland Park, Mich.

Vermont..........
Mass. (V4
Y4 0gq00000000000

WIBM—Jackson, Mich, (WJBK) .............. 100
WRAK—Williamsport, Pa. .........coooioiio.n. 30
‘WELK—Philadelphia, Pa. 100
WFDV—Rome, Ga. ........ 100
WRBJ—Hattiesburg, Miss. .10
‘WHB Memphis, Tenn. 100
WRBT—Wilmington, N. C.......... 100
KGFG—Oklahoma City, Okla. 100
KFJZ—Fort Worth, Texas.......... .100
RKCRC—Enid. Oklahoma (KGFQG) , 100
‘WMBR—Tampa, Florida........... .100
KONO—San Antonio, Texas (KGCI .100
KGKL—San Angelo, Texas......... . 100
KFLX—Galveston, Texas ..c.coocue. ..100
‘WGL—Ft. Wayne, Indiana ........... ..100
WBTM—Danville, \(/(x:rgmla (I“)YLVA) ............ 100
mnly
‘WLVA—Lynchburg, * Virginia (WBTM)........ 100
(C. P. only)

T—Edge Moor, Del.
WEDH—Erie, Pa.
WMBC—Detroit, Mich. .
WKBP—Battle Creek, ch
WHIS—Bluefield, W. Va.
WIBR—Steubcnvlllc, Ohio
WFDW—Talladega, Ala. .
WPAD—Paducah, Ky. (C.P.
WJIBO—New Orleans, La.

KTAP—San Antonio, Tex.
KXYZ—Houston, Texas
KFYO—Abilene, Texas
WSPA—Spartansburg, N.

KICK—Red Oak, Iowa... ..100
WIAS—Ottumwa, Towa . ..100
WLBF—Kansas City, Kans. ..100
WMBH—Joplin, MO, tevesvecesancann 250, 100
KLPM—Minot, N. D. ....100
WEHS—Evanston, 11 (WKBI WHFC).. ..100
WHFC—Cicero, Ill (WKBI WEHS)..... ..100
WEKBI-~Chicago, Il WHFC, WEHS). ...50
KFIZ—Fon du Lac, W ls. .............. -100
KFXY—FIagstaE Anz ........ .100
KGIX—Las Lga ......... .100
KFQU—Holy y, Callf. (RGGO) ..100
KFXD—Jerome, Idaho ............ .50
KGIW—Tnnlgad COIIodh .......... llgg
KGK X-—Sandpoint 9 Y. S 5
KGGC_San Frandisco, Calif. (KFQU).......... [
KBPS—Portland, Ore. -..c..oieivaaians .100
KXL—Portland, Oregon (KFIF).....ccooovvnnen 100
KORE—Eugene, OTe. ..o.voeneereccnesseces 100
KFQW—Seattle, Wash. «cecccciveeiiiceeiiennnann 100

\"Y MBQ—Brooklyn
WRL)

WLBX-—Long ‘I.glan
B, WWR

WCL
WWRL—Woodside,
WCLB) tivveieeinnniscnnensns
WSYB—Rutland, Va
(C. P. ly)
WEKBZ—Ludington, Mich. .....ccovviiniennnnnnns 50
WMPC—Lapeer, Mich. .cvuveeerenieernnieneennnns 100
WPEN—Phlladclphna. Pa. ....... 250, 100
WMBJ—Penntownship, Pa. ..cccvvevieaiinannnnne
WDIX—Tupelo, Miss.coeueeieinnenens ..100
WOPI—Bristol, Tenn. c...o.ovveennn .100
WRDW—Augusta Ga., (C. P. only).. .100
KGKY—Scottsbluff. Nebr. ..ccovvevinniinininans 100
WEKBV-—Connorsville, Ind. ...... 150, 100
KGFI—Corpus Christi, Tex. ....covvineennan 100
KUT-Austin, TeXas .eccosessececescacecencscnes 100
KGKB—Brownwood, Texas «..covvevcearecnannnns 100
KPJM—Prescott. Arize vevenn.. L1006
KXO—El Centro, Cal. «ceevvnenn. .100
KVEP—Portland, Ore. ..ccceeereeeeeenenneenenns 18
KDB—Santa Barbara, Calif. . . 106
KREG—Santa_Ana, Calif. ... .100
KUJ—Long View, Wash., ..coccviiviiiniiiiianan, 100
(% time)
KGMD—Roswell, N. M.....oooiiiiiiiiiiinnnn, 100
KGFK—Moorhead 38 \o0000000000000000000000000 50
P. only)

KGIZ—Grant City, 1 U 50
KPQ~Wenatchee, Wash. ......coiviiiiinnnnnns 100

PUBLISHERS CAN SUPPLY ALL 1930 COPIES OF RADIO WORLD

EXCEPT MAY 3, 10, 17 AND 24.

If you have missed any copies of Radio World for the year 1930
and want to complete your file, let us know what issues you are short and
we will mail what we can at 15¢ a copy, or any seven issues for $1.00,

mailed postpaid.

Circulation Dept., Radio World, 145 W. 45th St.,, N. Y. City
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Ansonia Gothic
Speaker -~ $3.95

Magnetic speaker in genuine, beau-
tiful walnut cabinet. Order Cat.
AN-G at $3.95.

Square Model (same unit and come) Cat.
at $3.67

AN-S

Guaranty Radio Goods Co.
143 West 45th St:, New York, N. Y.

DIAMOND PAIR, $1.20

Antenna oco0il and three
circuit tuner (single hole
panel mount) for .0005
mfd. tuning. Wound oo
bakelite, Oﬂ!ulal colls for
all models Dismond
of the Ajr Pair_ for
.00035 mfd. - - - $1.28

GUARANTY RADIO C-OODS Co.
143 W, 45th St. New York, N. Y.

DEALERS and SERVICE MEN
STANDARDIZE ON

Fh T
Q"TIDJP [ AdE] @:ﬁ)

RESISTORS
For Permaneni Replacement—A ccurate—Guaranteed
Write for descriptive catalogue “W"
LYNCH MFG. CO., IRC., 1775 Broadway, New York

RADIO MAP

OF NORTH AMERICA

22 x 22 inches, printed in two
colors, bound in cover.

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

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

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

Accurate; up-to-date

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

Just what you have been wanting.

25 cents
THE RADEX PRESS

1368 E. 6th St. Cleveland, Ohio

DOUBLE RANGE POTENTIOMETER;
made by Centralab, designed for volume
control. 10,000 and 20,000 ohms. Price,
$1.05. Guaranty Radio Goods Co., 143 W.
45th St., New York.

Orders- lnqui

)
[ PoLk's/
and Mailing List Catalog

Gives counts and prices on over 8000
different .lines of business. No matter
what your business, in this book you
will find the number of your prospec-
tive customers listed

‘Valuable information Is also given as to
how You can use the matls to secure
orders and Inquiries for your products
or servlices.

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

Largest City Directory Publishers in the World
Malling List Compliers—Business Statistics
Producers of Direct Mail Advertisiug

SCREEN GRID
COILS

IGH-GAIN shielded radio frequcncy trans-

formers for screen grid circuits usmg 222,

224 or 232 tubes for RF, and any kind of
detector. The primary has a hlgh impedance—45
turns—and is closely coupled to the secondary
over which it is wound, with an insulating wrap-
per in between, 42/10000 inch thick. The diameter
of the bakelte tubmg is 134 inches.

Each coil torm is solidly set in a veneer base,
to support and elevate the coil, and equalize the
distance from the shield walls. The base is
secured to an aluminum template over which the
drawn aluminum shield fits snugly, 8o that the
coil is utterly rigid inside at all times. The coils
are packed in matched sets of fours, tested for
identical inductance on a bridge circuit. Thus
they are of precision type, necessary for full
eticctiveness from gang tuning,

Shield size is 243" x 2§43~ x 3%".

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

For .00035 mfd. tuning order Cat. 40.80 @ $2.25
Matched set of four for .00035 mfd.

Cat. 40-80-MF

[The matched four for .00035 mfd. may be used
for intermediate frequency amplification at fre-
quencies below 550 kc, by putting a .00035 mid.
fixed condenser across the secon ary and a 100
mmfd. e uahzer across the same circuit. We can
supply t .00035 mifd. fixed condensers @ 15¢c
each and the 100 mfd. Hammarlund equalizers
@ 35¢ each.]

For .0005 mfd. tuning order Cat. 40-70 @ $2.25
Matched set of four for .0005 mfd.
Cat. 40-70-MF ...... 00050a00a000A06AA0BA000 9.00

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

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

[Just East of Broadway)

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

LEARN TO INVENT. We market inventions
$10,000.00 up. .Course $1.00.
APAGE, 1426 MADISON, CHICAGO

MAJESTIC, RADIOLA, ctc. Drum Dial Cable
by foot or mile. Service men’s test prods,
50c, 75¢, $1.00. Blan, the Radio Man, Inc.,
Cortlandt St, New York.

MAGICALLY CLEANS FALSE TEETH-
WATAJOY Wonder Cleaner. TInstantly removes

film. Cleans and purifies plate. Approved by
licensed chemist. Costs about 5c per mo. A big
treat awaits you. Prepaid 25c. WATAJOY LAB.,

Athambra, Cal.

MAGICALLY CLEANS FAILSE TEETH-—
WHATAJOY Wonder Cleaner. Iustantly removes
film. Cleans and purifies plate. Approved by
licensed chemist. Costs about 5¢ per mo. A hig
treat awaits you. Prepaid 25c. WHATAJOY

LAB., Alhambra, Cal

EQUIPMENT—MACHINERY OR TOOLS
BATTERY CHARGERS for Service Stations.
Prices lowered. Direct from factory. Write for
bulletin. 20 Adams—Barre, Columbus, Ohio.

NATIONAL MB29 TUNER, wired, walnut
Bakelite panel, 4 screen grid tube shields.
Twenty-five dollars. J. Mittchell, Box 311,
Durham, N. C.

POWER PACKS, 110 volt, 60 cycle. Supply 1%,
2% and 5 volts AC 165 volts DC. Complete with
280 tube $6.25. Cash Radio, 1013 N. McDonel St.,
Lima, Ohio.

FOR SA].?E HiQ 30 CHEAP. F. L. Hanson,

Ilion, N

RADIO ORNAMENT. See and read advertise-
ment of Lighted Model Ship Radio Ornament on
page 2. A wonderful Christmas Gift.

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

NEW TUBES 50c, 226-227-224-245-280. For par-
ticulars write, R. B. Jolley, Valdosta, Georgia.

www americanradiohistorv.com

“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. $3wypostpaxd Radio World, 145 West
45th St. . City

BARGAINS in first-class, highest grade mer-
chandise., B-.B-L phonograph chk up, theatre
type, suitable for home with vol. control, $6.57;
phono-link pick-up with vol. control and ada ter,
$3.50; steel cabinet tor HB Compact, $3.00; four-
gang .00035 mfd. with trimmers built in, $1.95;
00025 mfd. Dubilier grid condenser with chps

P. Cohen, Room 1214, at 143 West 45th
Qtrcet N. Y. City.

PERMACHARGE: New  permanent battery
charger for motor cars. Easily installed on any
car. Will keep your battery up under all weather
conditions by simply plugging into light socket.
A real help to automobile radio. For particulars
write.  Permacharge, Inc.,, 4394 Pearl Road,
Cleveland, Ohio.
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Complete Line of Radio Books!

SERVICE MANUAL RAMSAY HAAN RADIO MANUAL ANDERSON and BERNARD

An ander-
standing of
audio amplifi-

all

tubes in audio
channels, is
prerequisite to-
day, when
sudio amplifi-
cation i3 to the
fore in radio.

first and only
book on the im-
portant subject.

The authors are J.
E. Anderson, MA.,
former instructor In
physics, University of
Wisconsin, former Western
Electric engineer, and for
the laat three years technical
editor of ‘““Radio World™”; Her-
man Bernard, LL.B., managing
editor of ‘“Radio World.”” The book
begins with an elementary exposition
of the historical development and
circuit constitution of sudio amplifiers
and sources of powering them. From this

‘‘Radfo  Trouble
8hooting,” by E.
R aan, passes
over theory, tells

troubles. 300 {l-
Il)tlur;irlnt.long,elﬂexlbl«
nding pages o
o The new edition of ‘‘The Radio
O W2LE C;to. Manual’’ answers questions about

e the principles, methods, or ap-
Experimental paratus of radio transmitting and
Radlo by R. R. recelving. A complete course in
Ramaey, Ph.D., radio operation in a single volume.
Prof. Physics, In- 20 big chapters include: Ele-
diana  University. mentary Electricity and Mag-

*Official 8ervice
Manual,”* by Gerna-
bach and Fiteh, 1,000
{lluatrations; dia-
grams of commercial

255 pages, 168 11- tism; Motors and Generators; fckly proceeds to a well-
ver: nd wor netism; otors imple start it quickly pi
Aopiiate; 082 pagest lustrations. ~Cloth  Storage Battertes and_Charging considered  exposition of circutt laws, in-
includes course on X O'é' $275  Clreuits; The Vacuum Tube; Cir- cluding Ohm's laws and Kirchhof’s laws. The
servieing. Weizht, cuits Employed 1n Vacuum Tube determination of resistance values to produee
2% lbs. Complete “Fundsmentals of  Transmitters; Modulating Systems reduired voltages is carefully expounded. Al
5-page indexr. Flex- The index to the commercial wiring dia- Radio,”” by Ram- and 100% Modulation; Wave- types of power amplifiers are used as examples:
ible .leatherette cover. grams takes up five pages alone. The sey. 374 pages, meters; Plezo-Electric Oscillators; AC, DC, battery operated and composite. But
loose-leaf  binding. Index is an nlphabeucnhl lrrz:’y lol the mnnu‘-! gli.:’ “(l;uit"t}lfrnﬁ :!:3"1611 T{GD&- N;';:l’blg(’?.bgl‘k‘&'d' the book treats of AC power amplifiers most gen-
ORSM facturers’ names, with mndel names an rder a \ ustrations;
Cat. 5,50 L el @ o - $3.50 cover, - Ordor Cat. MAN @ $6.00 erously, due to the superior importance of such

power smplifiers commereially. Tube characteristie
tables and curves profusely included. Cloth
cover, 193 pages. Order Cat. APAM ....@ $3.58

The SUPERHETERODYNE

This 18 8 new volume by Anderson and Bernard
dealing with the principles and practice of the
Superheterodyne method ef recelving. It explains
the function of the oscillator, the modulator, the
pre-modulator selector, and the intermediate fre-
quency amplifler. It explains the czuse of repeat
points and gives metheds for avoiding them or
minlmizing their effect. It expounds the relative
advantages and disadvantages of high and low
intermediate froquencies, and shows the effect of
selectivity on the "quality.

It illustrates various forms of oscillators and
tells of the advantages of each. Different types
of modulators and pick-up systems are explained
and their advantages stated. Different methods
of coupling in the intermediate freQuency amplifier
are shown.

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

A special method of ganging the oscillator to
the radlo frequency condensers is explained, s
method which allows either the high or the low
osclllator setting to be selected by mesns of s
variometer in the osciilator eircuit,

One section is given over to coll design for
the radio frequency tuners, the osclilator, and
the intermedlate frequency filter.

BOOKS BY JOHN F. RIDER

Two new books by Rider are:
(1)—*'Practical Radio Repairing Hints,"”” a handbook for
the radio worker. Replete with facts and figures, hints and
kinks. No Theory. No Formulae. In it you will find ex-
planations of the modern radio systems, automatlc volume
control circuits, new forma of voltage distribution ., . . auo-
mobile radlo sets, public address systems, evc. Order lg..nté
(2)—'""Practical Testing Systems,’” the first complete collec-
tion of accurate and practical testing circuits of interest to
the service man, professional se builder and experimenter.
Among the many testing systems described in this book are
tube testers, capacity measuring systems, signal genersors,
radlo frequency osciilators, audio oscillators, vacuum tube
voltmeters, resistance testers, continuity testers, etc. Material
for the man who wants s simple test uni or desires a labora-
ory arrangement, Order Cat. PTS .... .. @ 8100

Other books by Rider are:

‘‘Trouble Shooter’s Manual,’” the first comprehensive volume
devoted exclusively to the topic. It 1s not only a treatise for
service men, telling them how to overcome their most serious
problems, and diagramming the solutions, but it is a course
in how to become a service man. It gives details of servicing
and includes more than 100 actual factory-drawn diagrams
of commercial receivers. 240 pages, 8 x 11, 200 fllustrations.
Order Cat. TSM ....cciiieiierceciavaracncnnacas,

. 1, containing 115 diagrams of commercial recetvers, supplementing the diagrams in ‘‘Trouble Audlo amplifiers suitable for Superheterodynes
shoo:esrgfplﬁf:::l.yobut not duplicating any. These 115 disgrams sre supplied loose. 'They are a necessary sdjunct are algo described. These include transformer,
to those in ‘Trouble Shooter’s Manual.”” Order Cat. SUPP-1 ... uiuitiesarrirereriossenseneononnsnns ... @ $1.20 resistance, and push-pull amplifiers both for AC

+“Mathematics of Radio,”” by Rider, 128 pages, 8% x 11', 119 illustrations, bridges the gap between the novice and DC.
and the college professor. It gives a theoretical background so necessary for a proper understanding of radio and audio While the book is primarily intended to ex-
eircuits and thelr servicing. Formulas for capacity, inductance, impedance, resistance, etc.. are explained. Flexible cover. pound the principles of the Superheterodyne,

the
2.00 practical phase has not been neglected. Detall
@ descriptions of AC and DC Sunerheterodyne:,ld:‘-’

TWO MASTERPIECES BY PROF. MORECROFT iDpiications. of the primeipies Beactice and tound

In the book. These dgscrlptlonl are well fllus-

Order €at. MOB. ... eeroeeeronsoseasesesonceottectetotcttcosocesccaccoses

trated. Order Cat. ABSH ..,......... 1.
o Radio Communication,”” by Prof. John ‘“Elements of Radio Communication,”” written 1n plain
- Pg;:rcelcprl:rl‘ Ogemnd edition. Prof. Morecroft, of the language, requiring little foundation knowledge of radio, s FOOTHOLD ON RADIO
Eiectrical Engineering Department of Columbia University another fine Morecroft book. The hook {s & complete
Q past president of the Institute of Radio Engineers, course on the eelments of radlio, contalning much material In simple English that any one can understand,
:’: .pnot.ed authority. Prior electrical and mathematical never before published. 226 pages, 170 fllusirations and the technical slde of radio is

presented by
kmowledge required. 1,001 pages and 831 muitut‘lon!. a complete index. Cloth bound. This #8 one book you Anderson and Bernard in their book, *Foothold om

Cloth-bound. Order Cat. M-PRIN. ...... .. @ $7.50 must have in your library. Order Cat. M-ELEM. @ $3.00 l?:;zgaigé;;n? A?hyl'sr:rll)eook‘fho nc.,;! ,::&ndlzggufﬁ e‘::
sheer nov . -
THREE BOOKS BY MOYER AND WOSTREL Tho orlgin of he brosdesst wame Toe remieiar

reception, smplification are gset forth In eclems

language. Side bands are 5
The need for an up-to-date book on radio tubes that answera all the important questions has been filed by James types of receiving c'"c;":xpll:“‘ﬂ] t::t[:ft]id '1::
A. Moyer, Director of University Extension, and John F. Wostrel, instructor in radio engineering. Division of scribed and eontrasted. A chapter i3 devoted to
Dhiversity Extension, Massachusetts Oepartment of Education. This book s a complete discussion of tube prin- loudspeakers, explaining the different kinds and the
ciples, functions snd uses. The essential principles underlylng the operation of vacuum tubes are expiained in as principles of their operation, Performance s com-
S o technical a menner 8s s consistent with accuracy, The book covers the costruction, action, reactivation testing pared. Audio coupling 1a fully expiained, aleo the
and use of vacuum tubes as well as specifications for vacuum tubes and applicstions for distant control of findustrial action of the vacuum tube, with a sneclai analysis
rocesses and precision messurements. 297 pages, cloth bound. Order Cat. MWT. ......cccecveeneervoere,. @ $2.50 of plate current and its behavior. Those who have
“Practical LW'” including the testing of radio recelving sets. 378 pages, 223 {llustrations. Cloth@ bg‘i“&’d ge::,ve{?l?;h;ge tor d'lobwlk that fﬁ“d“y TovealeRthi
e eesasenssesursesuresreran R R R R R R T R T S P 3 ra scienc
°‘.‘!;."m?1‘c§; Radlo Construction and Repairin ges, a companion volume to the sabove. New edition. little volume. Paper cover eeowp.g:xltmge:]!]ﬂyuum:?
new price. Order C€at. MWC. .ieeeiiertiiutettitti it iiiiiiiiiiiiiiiitiieteiearaeresarineees @  $2.50 trated. Order Cat. For ................ @ $1.0¢
13 ”
Radlo World, 145 West 45th Street, New York, N. Y. A B C OF TELEVISION
lease . o~

d please find $.......... for which p A B C of Television, or, Seeing by Radio,” by Raymoend Francis Yates, editor of ‘‘Television,” formerly editor
.,:hnc:‘:‘eonc: postpaid, books indicated by my crosses of ‘“Popular Radlo.”” 210 pages (5% x 83%’’). 100 {llustrations. Cloth bound. This book i3 not a duxﬁ. t{achnlml
ORSM @ $3.50 [J Cat. PRRH @ $2.00 treatise. Rather, it Is a popular, easily understood and practical book containing descriptions of television gystems,
HAAN @ 3.00 Cl cat. PTS @ .00 and also detailed information concerning many fascinating television experiments that may easily be conducted with modest
@ 275 [ cat. TSM % 3.50 equipment. It is not a book for engineeing ‘‘high-brows’” nor is it 2 superficial treatise written mereiy to entertain and
@ 3.50 O cat. SUP-1 1.20 amaze the novice, It i3 an Intensely practicai volume written for those who want to do things. It stresses the ‘‘how’*

@ 6.00 [ cat. MOR @ 2.00 of the art as well as the ‘““why.’* In its it is an demic treatise brought down to the level of the lay mind
PAM @ 38.50 ) Cat. M.PRIN @ 7.5 Engaging in its simplicity. penetrating and wide in its scope, it stands as the first popular American book devoted
A @ .00 O Cat. M-ELEM @ 3.0 to television and telephotography. The book contains two hundred fifty pages profusely illustrated. The reading matter
@ i.50 O Cat. MWT @ 2.5 1s arranged in simple stepping stones dealing with the probiems of scanning, amplification of light modulated signals,
ABSH 2 500 DOcCat MWP @ 2.50 photo-electric cells and neon lamps. The book has been written especially for those who wish to bulld and use television
E @ 6.00 O Cat. MWC @ 2.59 receivers and transmitters for entertalnment and research purpoges. It 13 written for amateurs and experimenters who
@ 3.50 [ cat. RTT @ 7.50 crave action and results rather than high-sounding theory. Order Cat. TEL...................0, 000006G00 . @ $3.00
“Drake's Encyclopedia.” new editfon, 2%’ thick, welghs 3% 1bs., 920 pages, 1.025 1llustrauom.@ Order

Cat. DRA. ........... 5000600008000 000000000000000000000000000aDO0DO0A0B080aa000 X
" **Principles of Radio,” by Keith Henney, M.A., former director, laboratory, Radio Broadcast. 477 pages, 305
Address  ...... State 1110strations. OFder €. PRI ...r.eceeeesrsosessoroostosssssssesssotsssasss soorantastonnasesstesiesses ..@ $3.5
Clty hekbera lfC 0.“D‘ lsdenlrad «“Radio Telegraphy and Telephony,” by Rudolph L. Duncan and Charles E. Drew, of Radle Institute of Ameriea,

O Checl Order Cat. RTT.. 10D 60600006000 000600006000000000000003000000000000a040a6a694 00040 b d

Remit with Order for Books and We Pay Postage
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RADIO WORLD

A WIDE CHOICE
OF PARTS

UNSHIELDED BROADCAST COILS

3” DIAMETER BAKELITE
{Cat. SGT-5)—Three circuit tuned for ,0005 mfd.
condenser, for use where the untuned high impedance
primary is in the plate circuit of a screen grid tube.
The tuned secondary may be connected to any type

(Cnt SGT d)—Snma a5 nbove, only for 0003.) mfd,

LGS 05000000000000090000060000 9905000000600 90
(Cat. 5-1T)Speeial three-cireuit tuner for 0005 mfd,
tuned primary in plate circuit of a screen grid
tube; untuned 86CONAATY..........coviuueeiananas .95
(Cat. Same as Cat., 5-HT, except that it is
for 00035 mfd, tuning.....ceoeneeiiriiii., .95
{Cat. T- 5)—Standard 3- circuit tuner ior .0005 mfd 0
where primary is for any type of tube other than
plate circult of screen grid tube.................. .80
{Cat. T-3)—Same as T-5. excent “tor .00035° mfd.,
condenser instead of for .0005.................... .80
{Cat. 2-R5)—Radle rreuuency transformer for .0005
mfd. condenscr where high impedance untuned
primary is in plate eircult of a screen grid tube,
and secondary is tuned by .0005 mfd............. .60
(Cat, 2-R3)—Same as 2-R5, except that it 1s for
L00035 mfd. tuning .......... ... .iaiiiill. .60

(Cat. 5TP)—Rad’m frequency transformer for use
where primary is tuned and placed in plate circuit
of screen grid tube, while secondary is not tuned.
For 0005 mfd, .ceeveenriionnrinnoneanonnnnsnns .55
{Cat. 3- Tl’)—%sme as Cat 5P, excem that it is

for .00035 mfd. tuning................c.ci.... .55
{Cat. RF-5)—Radio freuucncy lransrormer ror L0003

mfd. tuning, where untuned primary Is in plate

circuit of any type tube except screen grid. Useful

also as antenna CoubPler................i.iaaaaa., .55

{Cat, RF-3)-—Same as Cnt.. Bl‘-s except that it is
for .00035 mfd. tuning............... 00Da00000 .55

RADIO FREQUENCY CHOKES
{Cat. 50-MLH)-—A radio frequency choke coil for
filtration in broadcast use, as in screen or plate
leads, particularly detector plate, or in the output
{plate circuit) of a short-wave converter. Mounting
bracket supplled. Not shlelded................... 47
{Cat. QML)—A radio frequency choke for short-wave
work only. Inductance, %4 millihenry. Wound on
33’’ diameter bakelite rod, with connecting lugs at
end, and mounting bracket....... 00000a00000a0a0 47

FILTER AND BY-PASS CONDENSERS
{Cat. HV-1)—Compact 1 mfd. filter condenser, for use
in filter section of any B supply intended to work
245 tubes, single or push-pull, and rest of tubes
In receiver ........c0iiiiiiiiiiiiiiiieiiienin,
(Cat HV 2)—Compact 2 ‘mfd.” condenser i'or 245 B AR
(Cat AVX 8)—Compact 8 mtd. Aerovos dry elec-
trol¥tic condenser with mounting bracket, for 245

B supey ....................................... 1.50
{Cat. -1)—1 mfd. low-voltage condenser for Ly-
passing. 200 v. DC rating....... .. .. . ... ol .50
{Cat. LV-2)—2 mid. low-voltage condenser for bLy-
passing 200 v. DC ratlng...................... 1.00
{Cat. LV-4)—4 mfd. low-voltage condenser for by-
passing 200 v, DC rating..,....covvivunrnnrenns 2.00
(Cat. SUP-31)—Three 0.1 mfd. bypass condensers
in one compact case. 200 v, DC rating.......... .57
KNOBS AND DIALS
(Cat. KNB-2)—2-inch diameter mnulded bakelite
black_knob, no pomter, AT i (30000000000000000 .18
(Cat. KNB-1 1157 diameter moulded bakelite
black knob. no nter: %7 shaft............... .16
{Cat. KNW-15)— 11 diameter moulded bakelite
walnut knob, with pointer; %’ shaft........... .8
{Cat. MCD)—Marco vernier dial; moulded bakelne,
black; pilot light window........ ... ... ... ..., 60
{Cat. NAT-H)—National velvet vernier drum dial,
type H, with modernistic escutcheon, color wheel
(rainbow feature) ......iivniiiiin it 3.13

{Cat. NA'f-G)—National velvet vernier flat type dial,
for use when tuning condenser shaft is at right
angles to the front panel; modernistic dial; single _
color projection . ........ieiiiiiiiiii i 2.05
{Cat. NAT-VBD)—National velvet vernter  black
moulded bakelite circular dial, varlable ratio lever,

6-1 to 20-1; rends 0- 100 0; with dial light and
bracket .......... 90060 00000600300030a0068 000 ees 170
BLUEPRINTS

{Cat. BP-3A)—Blueprint of three-luhe Supertone
short-wave converter, using 217 tubes; fllament
transformer external; coil winding data, list of
parts, schematie disgram Inctuded................ .25

{Cat. BI’-3B)—Blueprint of the battery “model of
above, wnh 227 heaters in series................. .25

{Cat. BP-DLC)—Blueprint of DeLuxe short wave
converter, using two Nationa] VRD dials, two Hum-
marlund SFL 0805, precision plug-in coils.. .25

(Cat. BP-33)_Blueprint of the HB-33, seven-tube
screen-grid battery set, using 2228 for RF push-
pull 171A output .. .25

(Cat, BP-44)—Bluepr ti
AC screen-grid set, 245 push pull outpu
grid power detector .25

{Cat. BP-SGD-4)—Blueprint of y
mond of the Air, one stage RF 222, regeneratlve
detector, two transformer audio................. .25

(Cat. BP-PPBD)—Blueprint of 5-tube battery Diy-
mond. Extra tube due to push-pull output, either
112A 0r 171A . .oounitiunniianonesarnnnnnnsnesss .25

{Cat. BP- DBX)—BlueDrinL of 4-tube Diamond, for
AC opcration, screen-grid RF; no B supply. as
180-voit B ellminator is to be used.............. .25

{Cat. BP-UNB)—Blueprint of 4-tube Universal, with

2 RF; battery operation ................. ..., 25

22 o
(Cat. BP-LIB)—Blueprint library of AC hookuns.. .25

- - e e e e = = =
GUARANTY RADIO GOODS CO.

Enclosed pleass find
ship at once the following

for which please

BGT-5 @ 90c O SsUP-31 @ 57¢
8GT-3 @ 90¢ O KNBR-2 @ 18¢
5-HT @ 95¢ O KNB-15 @ 16¢
3-HT @ 95¢ O KNw-15 @ 18¢
T-5 @ B80c 0O MCD @  60c
T-3 @ 80c 00 NAT-I¥ @ 3.13

¥ 2-R5 @ 60¢ O NAT-G @ 205
2-R3 @ 60c O NAT-VBD @ 1.70
5-TP @ 55¢ m} -3A @ 25¢
3-TP @ 55¢ C BP-3B « 25¢
RF-5 @ 55¢ 0 BP-DLC @ 25¢
RF-3 55¢ g BI-33 @  25¢
50-MLH @  47c I BI-14 @  25¢
QML @ 47c B BP-8DGY @  25¢
HV-1 @ 1.50 BP-PIBD @ 25¢
HV-2 @ 250 ] P-DB @  25¢
AVX-8 @ 1,50 0 RP-T'NB @ 25¢
LV-1 @ 50¢ £l BP-LIB @  25¢
LvV-2 @ .00 O Mail items C. 0. D.
LV-4 @ 2.00

Namse ...

BARGAINS

in High-Grade
Standard Parts

“A” ELIMINATOR PARTS
Choke coil, to filter out the hum. Wound with

No. 16 wire on secondary. Husky choke. Only
one needed. WIill pass 3 amperes. In shielded
case. Cat. AECH @ ......ccivviinivinnnns ....$5.50

Westinghouse Rectox metal disc rectifier, to pass
2 amperes, or connect rectifiers in parallel to
pass 4 amperes; mounting brackets. Cat.
WRX @ .oierierrerniiiiiiiiiiienianiiarnanaass, $1.95
Jefterson transformcr, 110 v. 50-60 cycle primary;
12 volts, no load; 9 volts when used full load on
Rectox rectiﬁer, DC voltage at full load, 7 volts.

Cat. J-I2V @ oot it ...$1.65
Dry electrolytic condenser, 1,500 mid. (two re-
quired). Cat. DRL @ ........cccoiveiennn....

Steel cabinet, 12 long x 97 front to back x 9
high; cutout for bakelite binding post strip. Cat.
@ $1.25

TESTOLIGHT

Neon lamp in bakelite housmg with two test
prods. Tells whether voltage is AC or DC, and
if DC which side is negative. Finds shorts and
opens. Full directions. Cat. TSTL @ ........9c¢
CABLE AND PLUG
Five-lead cable with 5-prong plug attached that
fits into UY socket. Useful as a connector of set
voltages or for short-wave adapters. Cat.
CPG @ .vvvivviiviinnnnnnn. 0080000000 05000000500 62c

HOOKUP WIRE

10-strand genuine copper wire (not steel or alloys),
with rubber insulation above which is ornamental
fabric insulation. Best hookup wire for sets.
Insolation good for 1,000 volts or more. Avail-
able in five different types: blue, brown, red
with black marker, blue with white marker,
green. Cat. HW (specnfy color). 12 ft. lengths @ ..41c

RESISTORS

Grid leaks 5 meg., 2 meg., /; meg, 1 meg., 5000
ohms (specify which) Cat. CGL % ..........
Filament ballasts: 4 ohm for one 201A
200A, 240A, 171A; 2 ohm for two 201A
ZOOA1 240 or 171A, or for one 171 or 112 Mountmg
supplied. (Specnfy which.) Cat. FB @........
ire-wound' resistors: 1 ohm, 1-3/10 ohm, 6- 5/10
ohms; 30 ohms; 50 ohms. (Specify which.) No
mounting supplied or needed. Cat. WWR @ 16c

30-ohm_ rheostat with battery switch attached.
Cat., 30RIHH @ ........c.evvennnnn. 65¢
75-ohm  rheostat with battery swntch attached

Cat 7SRH @ ovviiiiviiii i, 65c
5,000 ohm potentiometer, wnre wound Electrad
’Ionatrol Will pass 30 ma. Excellent volume
control or for tone control in series with .3 mid.
condenser. Cat. ELTT @
30,000 ohm wire-wound clarostat potentiometer
with AC switch attached. Cat. CLSA @ ....$1.25
Variable voltage divider; 10,000 ohms; will pass
100 ma; eight sliders and fixed terminal con-
nections; mounting bracket. Cat. VVD @ ....§1.49

CONDUCTORS

2 ampere fuse, cartridge type, for fusing AC line
g@mermg receiver; with fuse holder. Cat. H

GRID CLIPS
Grid clip for connection to control grid of screen
grid tube. Cat. GC @ ..ovovuvnenonennnnnn... $.04

GUARANTY RADIO GOODS CO.

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

Enclosed find $............. ... for which ship at
once:
0 Cat. AECH @ $550 ™ Cat. FB * @ 1
O Cat. WRX @ i Cat. WWR * % Iﬁg
0 Cat, J-12V @ 1.65 Cat. 30RH @ 65¢
B Cat RL 3.25 Cat. 75RH @ 65¢
Cat. SCAB @ 1.25 Cat. ELTT @ 99¢
O Cat. TSTL @ 99¢ Cat. CLSA - (% 1.25
Cat. CPG @ 62¢ Cat. VVD 1.49
Cat. HW @ 4le Cat. 2AFH ((g 25¢
Cat. CGL @ He Cat. GC 4c
*Specify which .,........... g 000005G00 000
Name .. ..o, 0050C 06008 80A0ROD0A0TABOOGT 0
Address ...... oooaaooo 0080000a0a0E0ED oDannoao
City......oovvnen. ©90080a000000000 State.......eueanes
Three 0.1 mfd. i
ree 0.1 mfd. in One Case
Three Supertone
non-inductive fixed

condensers of 0.1 mfd.
each, (250 v.) in
steel case, provided
with a 6/32 mounting
screw, built in. The
black lead is common
to the three condens.
ers, the three red
leads are the other
sides of the rc-pecuve
capacities, Size, 1%’/ square by 34 wide, Order
Cat. SUP-31, list price, $1.00; net price, 57c.

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

Cat. 8UP-81
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SURPLUS SPECIALS

ALLL\I PHONOGRAPH MOTOR

The Allen Synchronous In-
duction Motor, is a sturdy
compact motor only 1%’/
thick with dependability and
stamina that makes it a
marvel of engineering. It
starts and stops at the mere
touch of a finger. It revolves
at esactly 80 _revolutions per
minute regardless of voltage fluctuations. It is impoasible
for the Allen to set up disturbances of any sort in the
receiver. The Allen motor is so favorably priced that
now you can easily afford to make a combination of your
radio. Price of the Allen Motor complete with turntable
and mounting parts.... ... ... .. L0 L. $4.25

WEBSTER PHONO(;R.APH PICK-UP
With Volume Control

The Webster Electrle Pick-up will faith-
fully reproduce all frequencies now re-
corded on the best clectrically cut records
Remarkable clearness and
volume and freedom from
any  objectlonable noises
when playing any type ree-
ord, are features that prove -,
scientifically correct design |
of this Webster Pick-up.
At ‘otli;lmf (omfrolh is bulll|
into the hase of the pleku
allowing a full range ol; "T'bl
volume control. The Web-
ster Electric pick-up illustrated consists of the volume
control base, cantilever supporting arm, pick-up head and
mountine hardware. Finished in antlque bronze.
List, $17.50 Price, $5.95

TOWER TONE REGULATOR

The Powertone Tone Reg-
ulator is not just another
tone control but embodies
features of design that
make 1t a real control.
Control 1s actuated on
the grids of the power
tubes instead of on the
plates. Control on the
grids 13 more satisfactory
as it gives a larger de-
A gree of tone regulation.
on s m.uie to allow the connection of extra speakers.
is a real convenience and a distinct Powertone feature.
Available in table and panel mounting styles, and tor
bush-pull output and single power stage. DPower Tone
lRelgulnmr in panel or table model., adobters only T5¢ per
AT,

For push-pull stage ........................ Price, $1.95
For Single power stage....................... Price, $1.25
(Panel mount type.)

DUO-ART SPEAKER
This magnetic speaker uses
the famed Duo - Magnetic
Speaker unit. This double
oversize unit will handle an
cutput of more than 10 watts
without blasting or distortion,
The diamcter of the vone is
9" assuring splendid renro-
ductton of the low nntes.
The cabinat i3 acoustically
designed for use with {(he
Duo-Magnetic unit. Tt s
finished tn_a polychrome ar
finish and is a distinct asset

to any receiver.  The speaker also ki
reproducer for use with automobile qrev:re“izv:'eit?: i;”:vgndse:'f;g
K. €. A, REPLACEMENT PARTS

R. C. A. Victor Audio Transformers

This is a first stage audio trans-
former for replacement in all
Victor sets. It will, however, give
fine results in any receiver. Elec-
trostatically shielded, and has
winding for a Phcnogranh pick-
up. Ratio 3% to 1. Price, 93¢

R. C. A. Victor Push-
Pull Transformer
‘Thi%i lLS a push-pull unit
or Victor replacements, but makes a fine push- b
former unit in any receiver. Has output t?ansro?‘lxlnlzrt?l?ixlt
in for connection to the voice coil of any dynamic speaker,
Can Dbe used with 171A, 245, 210, or 250 type tubes.
Electrostatlcally shlelded. Price, $2.45

i\l'DLTI CONDENSERS -
1, %, 1/10 1/10, 1/10 $0.75

2I 05, .05 .35
22 1/10 1/10 1710 35
23 1/10, 1/10 '35
24 %, ¢y .35
gg 1 M{d 600 V. 35

-1, .5. 600 V.
27 1002, 500 V. ?2

R. C. A. CHASSIS

This Chassis 1s identical with that used
in the RCA model 100A - 100B - 103
Speakers,  This_ speaker has bullt-in
output filter and will stand 450 volts
without  “'blast’”” or distortlon, The
metal frame is lined with a special self
batfling material and the cone surface
is corrugated enhancing the tonal repro-
duction. This Chassis is also ideal for
automoblle installation. .., ... Price, $3.75

PHONOGRAPH
SCRATCII FILTER

This is a necessity for

all phonograph pick-ups,

The noise made by the

needle 83 it rides in the record groove

is amplified and appears as a scratchy =
sound. The B. B. L. scratch filter has .'zif
been designed to supbress this noise. It -
consists of an impedance and condenser of the correct size
connected together to form a trap tuned to the scratch
frequency. This attentuates the scratch, and glves cleaner
and mote peri’e('t reproduction. The filter is mounted in
a metal case 34’ square by 134’ high. A tap is provided
to match it to different type pick-ups..... «....Price, 35¢

SEND for our FREE Catalog of Big Bargains

RADIO SURPLUS CORPORATION
S6W Vesey Street New York City'
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4/ BIGGEST BARGAINS!

e ‘w
Now all the
v fans who 3

build their |

An outstanding example
of the vastly popular
midget recelver, not very
much larger than any
good speaker, yet it con-
tains a very sensitive,
efficient and powerful AC
radio set, AC power pack
and a speaker that would
do justice reproducing
the output of the most
elaborate AC receiver!
Startling statements, yes,
but they are undeniable
facts! Imagine, not even
as large as most battery
¥ operated  portable sets,
and lighter in weight!
The set will duplicate in
performance (considering selectivity, sensitivity and

& own sets or

Q service men

o who are making

o~ replacements _are

‘ using the dry elec-
trolytie. condenser.

It affords high, last-

ing capacity in com-

Q pact form. The lug
.§ at top represents the

anode and goes to the

¢ positive side (B4 or C+),

 while the aluminum ecase
is to go_ to the negative
side, usually ground. The
8capaclt.y of the condenser is

mfd. The condenser, a volume) that of its mueh larger and more costly

product of Aerovox, is admir- brothiers] One dial tuning contrel, also switch and
ably sulted for use in filter - - volume control knob (not illustrated.) ~TUses six
circuits, for use on rectified AC (@ FI | [ tubes: thres 224, one 237, one 245 and one 280.
or pulsating DC. he condense - Perfect reproduction! Combined welght of entire
must not be used on raw AC. Maxi- get, speaker and tubes less than 20 lbs.! Entirely
mum peak voltage, 500 volts DC. gelf-contained! 3 gang tuning condenser. Uses

Normal operating voltage, 400 volts ower tubes and push-pull electro-dynamic speaker!
DC. Dry, self-healing, high capacity, p— f)urably built in handsome walnut case. For 110-120
low leakage, unarfected by moisture volts, 50-60 cycle AC. Complete set, with the six
Size, 1-5/16”* diam. x 4%%* overall. tubes, cabinet, speaker—nothing alse to buyl Order
Mounts in any position. Brackets Cat. MDST @ +.voovuvevrvneiinnnaeiann...-$39.05
supplied. Order Cat. AV-8 @ $§1.42

Synchronous motor for

60-cycle lines. 105 to Positively the last word in the most efficient and
125 volts, with turn- h powerful reproducer made! As a fitting companion,
table, producing 80 P NOG it is housed in & truly exquisite deep two-tone
turntable revolutions . walnut console, of rare beauty and craftmanship!
per minute. Takes To properly baffle the ultra-powerful Peerless
up to 21-inch records. chassis, a chamber 15"’ deep, 173%’’ wide and 18"
Sturdy and compact, Pl K- high houses same. Front baffle of %'’ thickness!
this motor is only Size ‘of opening, 10 Inches. Ideal for use with
1% inches thick. Not the most powerful public addresg amplifier. NO
affected by line volt- RATTLING, NO DISTORTIO JUST PERFECT
age fluctuations, The » REPRODUCTION! For that tter it is equally
compactness permits HUME ' suited with_ordinary sets, employing the average

inftallation in (':'?‘n- ¢ CONTROL gl%eero(é: Es;ud‘éos éam@pllﬂcation sysiems.
soles or any other at. o
available space, Made If cabinet only is d
by Allen - Hough, at. SCO @
New Speakerelay for con- makers of the Phono-
necting two speakers to it link plckup. Ship-
;".““‘ Dlﬁ'l.vinzl eit?e"rt one (D"ai; ping weight, 7 lbs. 7
ion 0. . left); or th SYN-M ~
other (position No. 1. right); OrderygCat) TURNWHABLE
or both at once (position
kNo.b 2;}: '1?y1 ‘tumingwthe f Phono-link made by
nob. ui. nto an attrac- ono-
tive black moulded bakelite _a The famous o

case, with 18-ineh connecting
cords to go to the output
posts of the receiver or

Allen-Hough, enables playing phono-
graph records electrically, on your set.

i b o o 4 Bernard nippers. Drop-forged steel. Handiest
:lrr:aplégrfrx;'ectggletowﬁi‘eke;esla?rg; Volume control is built in. tool for radio workers as wire-cutter, Insulation
plugging into built-in jacks Adapter free with each order, stripper, and 8s screw-cutting. It will easily nip
This device can be used also pter, 5 N off protruding brass or iron screw ends up to 8/32
for switching from ‘‘Dhono- enables immediate connec{mn tooycéur vith ea?iY_hatnd pretssure. A rugged, reliable and
graph pickup” to ‘‘radie.”’ 1 . T renpwned instrument.
brder Gat T @ S0 set. Instruction sheet enclosed. Urde Order Cat. BNP @.....cocoooconunennnnn$1.27

Cat. PHL @ $3.32.

Temple Dynamie

Chassis, $15.34
Beautiful Carved Wood Grille
Front

Here is the best huy of the
year: A 15" diameter 110
volt D.C. dymamic chassis. This is one of the
with two field coil resistances, finest dynamic speakers
800 ohms AND 4.000 ohms. ever made. and 18
Contains push - pull output highly recommended by
transformer. Designed for use us. AC switch is pro-
with any super-power ampli- Natural bakelite tub- vided. A knob is
fler—for auditorium reproduc- ing, made by Spauld- built in for adjusting
tion.  Shipping weight, 23 ing, in two diameters, the speaker impedance
ibs. 1% inches and 2 to that of your set. An s
Order Cat. 1100 @...$16.95 ;‘:L‘f:l:s "“"(S);%e Wdllli output transformer and 0-800 volts, high resistance; AC and DC (same
We al i fit inside the other dry rectifier are bullt weter reads both types). DC readings accurate
Pe 1a g0 offer the following evenl sarter i TORS jn.  Connect plugged to 2%, also AC readings 2% at 50-60 cycles, but
eerless dynamic chassis: wound on the smaller AC cable to 110 volts accuracy is less on AC at substantially different
Cat. diameter AC, 50 to 60 cycles frequencies.
No. Size Type Price Length Diam. Price and connect tipped Order Cat. F-800 @ .......o0viveveecicass .$4.95
719. 14”. 110 v. D.C..$14.95 1157 13,'°...$0.09 cords to speaker post 0-300 volts, high resistance. Accuracy, 2%. Case
720. 127 110 v. A.C.. 15.9 agier g 1T of receiver, This is full nickel finish. Long connecting cords have
721. 12", 110 v. D.C.. 8.95 367 ol a0 remarkable speaker especially ornamental tip holders. Meter should
1020. 12, 6 v. D.C.. 9.95 The 1%'." leng'th. The Temple 10 be read In perpendicular position.
1021, 10°". 110 v. A.C.. 11.95 1%,”’ diameter, can chassis in the fascinatingly decorative walaut cabinet, with  Order Cat, F-300 LT T ...$2.59
1022 9,:. 110 v, A.C.. 9.95 be used for winding carved grille ornament, as illustrated:; both front and back 0-300 voits, same as above in appearance, but
ig%i g" 110 . gg 7.95 a2 primary, and be fiinished.  (Cabinet not sold separately). Order Cat.  the range is greater.

- . v C.. b

7.95 inserted. TEM @ <.coocoumatoe e eeae e s o g ¢ emre o ....$15.34 Order Cat. F-500 @................... ....83.73

EXTRA-SPECIAL SPECIALS!

(Cat. SPEC-1)—Erla DC dynamic chassis, 9-ineh cone. for operation

Special “Buy-Now” Bargain Coupon!

from 6-volt storage battery. Connect speaker-tipped cords to output of GUARANTY RADIO GOODS CO., 143 West 45th Street. New York, N. Y.
set, and connect twisted pai 8- > e < i (Just East of Broadway)
from battery. Price.....p?.lf..t?“o‘ voltstorage Ab-alttefsl'.“-?x.a'sz“ .1?4.&}1.]?.‘59400 Please ship at once the following:
(Cat. SPEC-2)—Wave trap. for cutting out interference. Connect aerial l ] cat. AV-8 @.. $1.42 [J Cat. SCO @...$13.44 [ Cat.
to one side of the trap, other side to antenna post of receiver from which £ Cat. MDST @. 39.95 [J Cat. 1100 @... 16.95 B gt
aerial was removed, and tune out interfering stations. A great selectivity l 0 Cat. 121 @.. 1.1 O Cat. 719 .. 14.95 Cat.
booster.  Price D P .87 ] cat. SYN-M @ 4.25 [ Cat. 72 ... 15.95 [ Cat.
(Cat. SPEC-3)-—Rider's Supplement No. 1, containing diagrams supple- ] cat. PHL @... 3.32 [J Cat. 72| .... 9.95 [J Cat.
mental to those in Rider's ‘Trouble Shooting Manual,”” and an _invaluable l O cat. SSC ... 2488 [J Cat. 1020 ... 9.95 [J Cat.
addition, for completeness. to any who Dossess Rider's manual. Price..... 1.22
(Cat. SPEC-4)—AC blueprint lbrary, consisting of a book containing METERS
AC circuits for home construction, with actual blueprints therein. list of ] cat. F-600 @.. 4.95 [J Cat. F.300 @.. 2.95 ] Cat. F-500 @.. 3.73
parts, cofl-winding data, ete. Also encyclopedic information on radio. Price .25 ) XTRA-SPECIAL SPECIALS!
28;% ggggg;—gugmer .ggoqn_mfd. fdﬂxed mi(;ia gundendser......i.....l... .16 I O Cat. SPEC-I @ SQEOO 7 Cat. SPEC-4 @ $0.25 [] Cat. SPEC-7 @ $0.11
h -6)-—Dublller .00025 mfd. mi condenser, clips at. o . . " F N g .
for grid leak mountIng.................. R e e gl S O] Cat. SPEC-2 @ .87 [ Cat. SPEC-5 @ .16 L] Cat. SPEC:8 @ 7.50
{Cat. SPEC-7)—.0001 mfd. Dubilier fixed condenser, for connection in I ] Cat. SPEC-3 @ (.22 [ Cat. SPEC.6 @ .II
series with aerial to improve selectivity...................ccvuevons coms &1
(Cat. SPEC-8)—Power transformer. with two chokes built in for B Name ...... Alsipe e e S T ko ATEn S
filtratlon. ~ Primary, 105-125 volis, 50-60 cvcles; secondaries, all center- l
tapped with red leads, are for high voltage for 280 to work 245 tubes, AT e s I e B v w vt s S LI E 7
single or push-pull, and rest of tubes in set up to 100 mba; 300 volts DC Aress ooy
output; 216 volts 2 amps. for 245s, single or push-pull; 212 voits I (o105 TR
;Tlne!eii goi‘;] 227hs l\amd 12245, up fo 8 of these; 5 volts for filament of 280. (Ah‘o‘v‘é. 'n'“ces",“_e on basis of re
Al I I | s o™ 5t Sl Smatm.“Shinment it be e C.0D_tox balahce)
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