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Complete Parts for the All-Wave

AW-5

VARIABLE MU-PENTODE
AC RECEIVER
Order Any or All Parts
Coils

One antenna coil for .00035 mfd. tuning, 70-
turn secondary, tapped at the 4ith, 62d
and 87th turns {AW-5-AL).............. $1.10
One interstage coil for .00035 mfd. tuning,
70-turn secondary, tapped at the 47th, 62d

and 67th turns (AW-5-IL) ......... .. 125
One power transformer (2.5-volt winding.

two 5-volt windings, and high voltage

secondary to afford 300 voits DC output) 4.95
One 30 henry' B supply choke coil.......... 1.73
Condensers
One two-gang .00035 mfd. tuning condenser

with straight frequency line plates....... 1,95
One block of three 0.1 mfd. condensers in

ONE CBSE ..........ocouninenonnnneennnn.s .57
One 60 mmid. manual trimming condenser.. .79
On(e”equalizing condenser, 20-100 mmid.

23) J T .29
One .00025 mfd. grid condenger with clips. . 120
Two .01 mfd. mica fixed condensers......... .40
One .00035 mfd. fixed .condenser. ... .10
One 1.0 mfd. bypass condenser.............. .39
One 8 mfd. and two 4 mifd. electrolytic con-

densers, with brackets................... 3.20
Resistors
One 300 ohm flexible biasing resistor....... .20
One 25,000 ohm potentiometer with AC

switch attached ....... ... ... ... . ... .. Lo
One 20,000 ohm pigtail resistor. .20
One 10,000 ohm pigtail resistor.. .20
One 50,000 chm pigtail resistor.......... . .20
One 5.0 meg. cartridge type grid leak (not

pletall) ... emvaalbet Dy B .20
One 0.25 meg. plgtail resistor .20
One 0.1 meg. pigtail resistor.. .20
Two 5.0 meg. pigtail resistors... .40
One 400 ohm 5-watt biasing resist . .85
One 5,000 ohm pigtail resistor..... . .25
One 30 ohm center tapped resistor .20
One 0.5 meg. pigtail resistor...... e A .20
Other Parts
Ore antenna binding post. .09
One ground binding pest.. .08
One twin jack speaker assembly .25
One twin jack phonograph assembly . .25
One National modernistic diar, with pilot

light and socket..... ................... 2.95
One dual switeh, double pole. four point,

with insulated shafts.................... 1.87
Two insulators for potentiometer, if metal

chassis is msed.......................... .05
Two extra knobs, % inch shaft............. .30
One metal chassis, with one UX (four

prong) and four UY (five-prong) sockets. 6:50
Two dozen 6/32 nickel plated machine screws

and two dozen nuts .20
One roil of slideback hookup wire .22
Thwo grid elipse.-......ak. dgeonbs.  asa. .. 04
Four right angle brass brackets, 32 inch, fo

mounting coil forms..................... .10
One phonograph switeh..................... 25

Polo Engineering Laboratories
125 West 45th Street New York, N. Y.

Telephone: BR-yant 9-8083

SERVICE MEN’S
NEW ADAPTER

Here is a new adapter that
does the very trick you've
wanted done—enables inter-
ruption of the connections to
a tube, so curremt can be
read, at the same time af-
fording: direct access to the
prongs for voltage tests.
Remove tube f{rom socket,
insert adapter in socket, put
tube in adapter, and you’re all set. Removable
links, supplied with adapter, permit access to
current.

For 5.prong tubes, Cat. B-1 @ $1.05.

For 4-prong tubes, Cat. B-2 @ $1.05.

Connecting cables, 2 ft. long, Jack pins at both ends,
Cat. 2067 (two leads), @ 36c.

Connecting cables, 2 ft. long, Jack plB one end, forked
jug at ether, Cat. 2066 (two leads), @ 48e.

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

NATIONAL
DRUM DIAL

National Velvet Vernier
drum dial, type H, for
1" shaft. An automatic
spring take-up assures
positive drive at all times.
Numbers are projected on
a ground glass. Rai
wheel changes colors in
tuning.  Modernistic _ es-
cutcheon. Order Cat. ND-H
@ $3.13.

GUARANTEE RADIO GOODS CO.
143 West 45th Street, New York, N. Y.
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SALES COMPANY

REE WHOZ-ES WHOLESALE RADIO DISTRIS,

lj RADIO CATALO-G W-44 W. 18th St
New York City

stvome 0°*” RADIOQ EXPERY

Many $50 to $100 a week Jobs opening In Radlo
industry every year. I'll show you how to make
$200 to $1,000 in spare time servicing sets
while you're learning. Home Laboratory Outlit
makes learning easy, practical. Write for “Rich
Rewards in Radlo”. It gives the facts on jobs
opening regularty and how you can learn at home
to be a Radio Expert. No obligation,

1. E. SMITH, Pres., Dept. 10M4
N Radio Institut

D.C.

“Kill” That Static

And Enjoy Many New Stations

Vari - tuner in Aerial,
“‘traps” crashing. Brings
new stations, clear and
strong. Write to 20th
Century Co., 9520 Coca
Cola Bldg.. Kansas City,
Mo. for 13-Day Trial
Offer and latest 16-page
Radio Log.

DEALERS and SERVICEMEN
RESISTORS
Write for Special Offer of $3.50

STANDARDIZE ON METALLIZED
Using new K"
Official Radio Service Manual (352 pp.) FREE

Fllament
LYNCH MFG.CO., Ine., Dept. W, 1775 B’way, New York

“A” BATTERY SWITCH

i A push-pull ewiteh
for. battery-operated
d sets. - Made hy Ben)-
g smin:. Firm, sure
eontact,
long 1ife.

extremely
Price, 25c.

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

Subscribers! Important!

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

115 DIAGRAMS

FREE!

115 Circuit Diagrama eof Commercial Receivers and
Power Supplies supplementing the diagrams in John F.
RBider’s ‘‘Trouble Shooter’s Manual.”” These schematic
diagrsma of factory-made receivers, giving the manu-
facturer's name and model number on each diagram, in-
clude the MOST IMPORTANT SCREEN GRID RE-
CEIVERS,

The 115 diagrams, each in black and white, on sheets
8% x 11 inches, punched with three standard holes for
looso-leaf binding, constitute 8 supplement that must be
obtained by all possessors of '‘Trouble Shooter’s Manual,”
to make the manual complete. We guarantee no duplica
tion of the diagrams that appear in the ‘‘Msanual.”
Circuits include Bosch 54 D. C. screen grid; Balkite
Model F', Crosley 20, 21, 22 screen grid: Eveready series
50 screen grid; Erla 224 A. C. acreen grid; Peerlems
Electrostatic series; Phileo 76 screen grid.

Subseribe for Radio World for 3 months at the regular
subscription rate of $1.50, and have these diagrams de-
lvered to you 1

Present subscribers may take advantage of this
offer. Please put o cvoss here [ to expedite
extending &m‘r expiration date,

Radio World, 145 West 45th St, N. Y. C.

RECEPTION IMPROVED

2% by Simches~

HIS NEW — IMPROVED WELLSTON

GOLD TEST AERIAL eliminates both out

side and inside aerials. One of the greatest

innovations since radio itself, this new im-
proved model follows closely upon the success
attained by the original WELLSTON GOLD
TEST AERIAL which at present is giving satis-
factory service to thousands of radio owners
throughout the world. It brings in distant stations
with crystal clear tone quality and greater volume
—gives selectivity without distortion and helps to
eliminate overlapping of stations, noise and elec-
trical interference. It is absolutely non-directional,
non-corrosive and guaranteed never to wear out.
It does away with all lightning hazards and be-
cause it does mot connect into a light socket, all
AC hum and line noise is eliminated.

IT WILL NEVER
WEAR OUT

Made of attractive brown
genuine Durez, with
binding post to match,
this NEW AND IM.
PROVED WELLSTON
GOLD TEST AERIAL
is of the filtered type
endorsed by radio en-
gineers, and will last a
lifetime. Although
small enough to fit the
palm oi your hand, it
has a capacity equiva-
lent to 54 ft. of best
grade aerial wire strung
50 ft. high in the air.

EASY TO INSTALL

It is a simple matter to install the WELLSTON
GOLD TEST AERIAL—even a child can do it
in a few minutes time. No extra tools are needed.
Place it anywhere—inside or on the back of the
radio cebinet. Once installed no further attention
is required.
IF YOUR DEALER CAN'T SUPPLY,
ORDER DIRECT.

Price $250

WELLSTON RADIO CORP.
Dept. 118, St. Louis, Mo.

DEALERS
WANTED

We have an unusual
money - making propo-
sition to offer dealers

PARTS. Exclusive
territory open. Write
at once for full in-
formation includin
SPECIAL  LARG
DISCOUNTS, Price
Lists, etc.

(Retail)

“MATHEMATICS OF RADIO.”—A great help
to everybody interested in radio. $2 postpaid.
Radio World, 145 W. 45th St., N. Y. City.

SUBSCRIBE NOW'!

Rapic WorLp, 145 West 45th St., New
York City. Enclosed please find my remit-
tance ior subscription for Rapto WoRLD.
one copy each week for specified period:

O $10.00 for two years, 104 issues.

] $6 for one year, 52 issues.
$3 for six months, 26 issues.
] This is a renewal of an existing mail
[ $1.50 for three months, 13 issues.
subscription (Check off if true).

Your name ......

Address ....................
City i ontrosmon vt v s ot ons
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The Cathode Coupler

New Non-Reactive Circuit for Quality Audio

By Herman Bernard

Herewith is presented for the first time anywhere a non-reactive
andio circuit, designed and invented by the author. Its frequency
characteristics are particularly fine. It is one of the most interesting
of recent contributions to audio literature.—EpIToR.]

RADUALLY the audio amplification is being reduced in
G receivers, while the radio frequency amplification is being

increased. Five vears ago three-stage audio channels
were not uncommon. The two-stage transformer-coupled audio
amplifier reigned for several years. The first popular shift was
to push-pull, which did not increase the number of stages, but
did increase by one the number of tubes, and approximately
doubled the maximum undistorted power output. Then, the year
before last, many switched to a resistance-coupled first stage of
audio, particularly with a screen grid tube used as detector, since
it most fittingly takes a resistive load. Push-pull output was
retained. Now, with the advent of pentode tubes, and the
demznd for small-sized and inexpensive receivers, a return to
the single-sided stage of output is noticed. Indeed, in some
instances there is only one stage of audio, a resistive coupler
joining the detector output to the power tube input.

The single stage of audio, as constituting the total audio
amplification, is a step toward the total elimination of the audio
channel. However, there are no tubes generally applicable to
the combined functions of detection and power handling. The
detector is rated by its voltage output, the power tube by its
power output, so the dissimilarity of functions makes the total
elimination of audio amplification not wholly practical. To be
sure, signals can be heard on the speaker, from the detector
output of sensitive sets, but the power requirements are lacking,
and the bare performance can not be rated as an accomplish-
ment.

New Cathode Coupler System

A system that does no more than feed the detector’s output
voltege to the grid of an output tube in effect produces an
amplification equal to the amplification factor of the output
tube. Since some audio amplification is necessary with present
tuners, if only one stage is used the output tube would be
preferably a pentode, because it has highest sensitivity among
the nower tubes. The 247 pentode, for instance, has an amplifi-
cation factor of 95. This is small gain for the total in the audio
amplifier, but it is not difficult to build a tuner that will produce
a detecfor output sufficient to load up the pentode.

A new system of delivering the detector output to the power
tube’s grid circuit is shown in Fig. 1. The detector is a 227
tube, used as a diode, by tying together the grid and the plate.

Rectification takes place because of the tube’s limitation to
the passage of current in onuly one direction and the absence of
a ccntrol element (grid). The grid-plate element may be called
the anode.

Pulsating Direct Current

When a radio frequency wave is impressed on the grid circuit,
consisting of coil and condenser E, irom grid to B minus, there
is an alternating voltage in that circuit. Since the tube can
pass current in only one direction, the current flowing from
anole to cathode is direct current. By putting a load between
cathode and the grid return of the coil (grounded B minus), the

227 247
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FIG. |

The essential circuit of the Bernard cathode coupled audio
amplifier. This is a non-reactive circuit of outstanding fidelity.

direct current flows through this load, and up through the coil
to anode, and around again, always in the same direction. The
direct current path is therefore complete.

Since there is a radio frequency input, the direct current is
not a steady or pure direct current. It varies at the radio
frequency just as the plate current of a radio frequency ampli-
tying tube is direct current varying at radio frequency. This
current is pulsating but it is direct, nevertheless, because it flows
in only one direction.

There is no desire to pass on any radio frequency for amplifi-
cation, so a pi filter is placed from cathode to the resistor to
detour the radio frequencies from the pcower tube circuit. The
requirement is for a filter that will suppress the radio frequencies
substantially, yet it is not desired to suppress any of the audio
frequencies, as these are what we desire to transfer. The values
should be selected for their frequency characteristic. The coil
therefore may be a 300-turn duolateral wound r.f. choke and
the two condensers may be .00035 mifd. each.

The presence of audio frequencies is due, of course, to the
fact that the radio frequency wave is modulated. At the trans-
mitting point the carrier is varied at an audio frequency. The
function of the detector is to get rid of the carrier, which it
does, since it eliminates an alternating current wave. That much
elimination is not sufficient, because, as previously stated, there
are still the pulsations at radio frequencies in the detector’s
direct current output.

The load on the rectifier output is a 2 meg. resistor, but any
value above 1 meg., up to the point where the last tube

(Continmed on next page)
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New Audio System for

Non-Reactive Circuit Uses Cathode Resistor

1019 70,00

WAMAAN

FIG. 2
A Loftin-White detector-amplifier, in two-tube and
three-tube skeleton form.

(Continued from preceding page)
“blocks,” may be used. Blocking is due to insufficient leakage
path for the electrionic accumulation on the grid.

Connections For 247 Pentode

The cathode side of the resistor is connected to the grid of
the output tube. Therefore the resistor is common to both cir-
cuits, and the output of the detector exactly equals the input to
the power tube. There can be no distortton of wave form or
frequency due to coupling, as the coupling is non-reactive. that
is, it has neither inductance nor capacity.

The output tube uses a five-prong (UY) socket, to which the
usual connections are made for control grid, plate and filament.
The fifth prong, which would be used for cathode in the case of
the 227, 224, 235 and similar tubes, is here the special screen that
greatly reduces the secondary emission and thus makes possible
a power tube of larger seusitivity than any previously made for
broadcast receivers. This fifth prong is connected to the same
potential as the plate. If the load on the plate circuit has a
relatively high direct current resistance, say, more than 500
ohius, a resistor should be introduced, without bypassing, in the
screen lead (from fifth prong to B plus), so that the voltage
from plate to center tap of the filament, and from screen to
center tap of the filament, will read the same.

Different Situation Here

The secondary of a power transformmer feeding the flament
of the 247 may be center-tapped, and if so, the biasing resistor
is placed from center tap to B minus. If there is no center tap
one may be provided by inserting a center-tapped resistor of
not more than 30 ohms total and not less than 10 ohms total

The negative bias voltage for the 247 should be 16.5 volts. In
general practice a 400-ohm resistor is used, from filament center
to B minus, bypassed by a large condenser, In such a case the
grid is independent oi any bias control except through the bias-
ing resistor. Here, however, we have a different situation.

The amplitude of the carrier is strongly coutroliing and the
problem is to avoid having the control operate in the wrong
direction, that is, the stronger signals must not result in
seriously weaker bias. In fact, the cathode coupling system
works as a steady amplifier, or in the right direction. as will
he shown.

How Bias is Affected

Suppose that the voltage across the output of the detector is
15 volts. The grid prong of the power tube must be con-
nected, as diagrammed, to the end of the load resistor nearer
the cathode, and this is positive in respect to B minus by the 13
volts. So the power tube’s grid would be 15 volts positive, were
not the correction introduced in the biasing resistor. by doub-
ling its value. So 800 ohms is the value specified on the diagram.
It is not the adamant value, however, since what shall be the
absolute value of the voltage drop across the biasing resistor
will depend on the peak value of the voltage across the load
resistor.

The check-up can be made quite readily when the circuit 1s in
operation, because the voltage from plate to center tap of the
pentode can be measured, and the bias adjusted on a strong sta-
tion until the plate current in that tube has the recommended
value of 32.5 milliamperes.

Intensity Effects

The effects of the carrier intensity and the modulation
intensity are of the usual resultant order as encountered in non-
reactive coupled circuits, although by a different route. It will
be remembered that the Loftin-White non-reactive coupled
circuit has a plate load resistor on a negative bias screen grid
detector, and that the voltage drop in this resistor constitutes
the negative bias on the following tube. Therefore increase
in the intensity of a carrier, due to larger voltage difference

between aerial and ground. or the greater field strength in the
antenna-ground circuit, causes an increase in the plate current
of the detector, hence a large voltage drop. hence a larger
negative bias on the next tube. Thus the plate current in the
next tube decreases, and since this current controls the bias
voltage, the negative bias decreases. The greater the intensity
or amplitude of the carrier, the less the bias on the tube follow-
ing the detector. If the second tube is not the output tube, and
the same system is applied, then the decreased bias results in
larger plate current in the second tube, or higher negative bias
on the third tube, which means higher bias with higher carrier
amplitude.

To correct the tendency of bias in the first instance to become
less when the need is that it should be greater, the biases for
the tube or tubes following the detector usually are taken from
a voltage divider in which there is a bleeder current to help
current stability. So the svstem is an entirely practical one
and can be worked with a current and voltage stability.

The same principles applying to carrier intensity apply to
modulation. As the modulation increases, the plate current in-
creases in the detector, and the biases decrease. But the modu-
lation and the carrier may be regarded as one, particularly
with so many stations using 100 per cent. modulation.

Steadiness Achieved

The cathode coupling method arrives at a practical and steady
result through a different process. As the carrier intensity
increases, the voltage drop increases in the cathode load resistor.
It will be remembered this drop, as it increases, moves the grid
potentional of the output tube in a positive direction, so up to
this point increased carrier intensity makes for decreased bias.
This, too, would be the opposite of what is desired. However,
the decreased bias increases the plate and screen currents in
the output tube, and these currents flow through the biasing
resistor (800 ohms), the increase in current increases the voltage
drop, hence increases the negative bias, thus effecting stability.

The various stages and effects have heen treated theoreti-
cally, and an arbitrarily definite separation in time accorded
to the actions. However, the rapidity is so great that the action
must be taken as simultaneous. and the final effect be con-
sidered free from the intermediate results, especially as the
reproducer is only in the output tube circuit.

The cathode coupling system is shown in Fig. 3 as a part of
an all-wave set. The first stage of radio frequency amplification

Short-Wave
Club

RE you interested in short waves? Receivers, transmitters, converters,

station lists, trouble shooting, logging, circuits, calibration, coll

winding—what not? If so become a member of Radio World's Short-
Wave Club, which you can do simply by filling in and mailing attached
coupon. As many names and addresses as practical will be published
in this department, so that short-wave fans can correspond with one
another. Also letters of general interest on short-wave work will be
published. Besides, manufacturers of short wave apparatus will let
you know the latest commercial developments. Included under the
scope of this department is television, which is spurting forward nisely.
Fill out the coupon and mail at once.
If vou brefer, send in your enroliment on a separate sheet or postal
card. =

. D e o ¢ — e S — e T — —

Short-Wave Editor, Radio World, 145 West 45th Street, New York, N. Y.
Please enroll me as a member of Radic World's Short-Wave Club.
This does not commit me to any obligation whatever.

NAME] e SEbmb mermm - 2232 MEmmme o paAmm e G g S S

Address

City
3 | am a subscriber for Radio World.

{3 1 am not a subscriber, but buy copies at news-stands.
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Purity of Tone or Vision

in Detector Circuit and Next Tube’s Grid
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IFG. 3
in this all-wave receiver the Bernard non-reactive audio amplifier is used, R/2,
R and 2R (at left) are explained in the text, RD (at right] is a resistor one-quarter
value of 4 RD, 25 watts. The 10,000 ohm resistor above the oscillator is 5 watts.

cousists of a blocking tube, to prevent radiation. There is no
crosstalk trouble, as would be experienced were this tube a 224
instead of a 235 variable mu or exponential tube. The control
of the grid bias voltage as a volume and sensitivity check elimi-
nates crosstalk trouble.

The screen voltage of the modulator, second tube from left,

Ifere is « list of new members of the Short-1Vave Club:

Everett Ewing, 908 Court Street. Lynchburg, Va.

R. W. Marquardt, 380! San Pedrvo St., Tampa, Fla.

Alfred H. Haner, 3163 Jefferson Ave.. Cincinnati, Ohio.

M{/i_\lV. H. Ribble, Radio Research Laboratories, 1638 Glynn Court, Detroit,

Mich.

- Richard Otto. 1871 N. Halstead St., Chicago, Il

H. G. Schaeffer, 2532 Lyle Lane. Norwood, Ohio.

Waltei Jenkins, Kimball Bros. Co., 9th St.. & 11th Ave., Council Bluffs, Ia.
Francis W..Dwyer. 131 Bastedo Ave.. Toronto, Canada, c¢/o Dyereydio.
E. F, Schmidt, 2916 Arthur Ave., Chicago, Il

ff. Grundy, 139 E. 1st St.,, Long Beach, Calif.

Edmond J. Cleary, 1 Lummus Ave., Danvers, Mass.

Josef von_Baudissm. 457 West 47th St., New York City.
L Al Franklin, 286-16th Ave., Newark, N. J.

Ali. O. Carlson, 202 Tamarack St., Liverpool, N. Y.

Robert Brenner, 4023 Spring Grove Ave., Cincinnati, Ohio.
John Burns, 1323 Inwood Ave., Bronx, N. Y. City.

Eugene J. Byrne, 1827 Ditmars Ave., Astoria, L. I, N. Y.
C. Ostachowski, 49 Sayre St., Buffalo. N. Y.
" 1. C. Stanley, 1132 McKenstry, Detroit, Mich.

Hugh Kane, 820 Fifth Ave., Williamsport, Pa.

Dwight Craig, 3359 N. Illinois St., Indianapolis, Ind.

Joseph Connolly, 4969 N. Kilpatrick Ave., Chicago, Ill.
Srp_vrl Poyner, c/o Co-Ed Theatre, Arkadelphia, Ark.

W. R, Van Sickle, 4904 Horger Ave., Dearborn, Mich.

Tohn J. Werbinski, 17130 Bloom St., Detroit, Mich.

Howard Noling, 1536 Tremont Ave., S. W. Massillon, Ohio.

George R. Bluhm, 36 Headley Ter.. Irvington, N. J.

Maurice Cantin, 335 Gordon Ave., Verdun, Que., Canada.

Max Blam, 4010 Highland Ave., Sea Gate, C. 1., Brookiyn, N, Y.
J. M. Sewell, 712 N. Ridgewood, Daytona Beach, Fla.

Simon H. Sasser. Jr.. Route 1, Box 34, Summerfield, Fla.

C. W. Woodworth, P. O. Box 364. lockney, Texas.

Tames Burdett, 527 Hood St., Waco, Tex.

Edwin A. Gamman. R. F. D. No. 5. Auburn, Maine.

Alger Johnson, 2807 Bay Ave., Hoquiam, Wash.

Richard Dressethaus, Galesville, Wis.

George E. Russell, 2722 N. W. 23rd Court, Miami, Fla.

Master Harold I. Brown, 538-44th St., Union City, N. J.

Claude Albietz, 1012 S. Illinois St.. Decatur, 11l

A. E. Peterson, Box 703, Deerlodge, Mont.

Manert Hansen, 461-46th St., Aptm. 12, Brooklyn, N. Y.

Wm. B. Taylor, 302 Harrison Ave., Harrison, N. J.

Gus Seiple, Jr., 858 McQuillen St., Mobile, Ala.

Oscar Renshaw, 1128 N. La Salle St., Chicago, TII

7. L. Prather. 511 Tremont St., Chattanooga, Tenn.

S. Douglas Eccles, 1951 So. New England Ave., Los Angeles, Calif.

Santos Pastor. 167 W. 71st St., New York Cité'.
1.. Schindler, 1405 Townsend Ave., New York City.
W. H. Thorpe, 17 Park Ave., Mount Vernon, N. Y.
Mr. Katz, 11716 Kinsman Road, Cleveland, Ohio.
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is also controlled by this potentiometer (R). The choice of
values for R is not critical, but the resistance should be no less
than 3,000 ohms. As implied, R/2 should be half the value of
R, while 2R should be twice the value of R. These multiple and
quotient values may he changed as much as 50 per cent., as their
principal purpose is to enable use of the full scope of the volume
control, rather than confining adjustments to a small portion
of the displacement of the pomnter.

Foundatinn Unit Used in Mixer

The mixer uses a foundation unit for all-wave coverage, with
selection of the wave band by a front panel switch. ©One knob
controls both modulator and oscillator inductance in the tuned
circuits, as the switch is of the insulated dual type, having two
poles and four throws to each pole. Pairs of points are engaged
at a time, hence the switch is called a double pole four-point
switch.

If .00035 mfd. condensers are used, with large copper shields
for the coils, the broadcast wave band can be covered without
switching more than once. In the broadcast band the difference
in frequencies between the two tuned circuits is greatest, so the
oscillator frequency range is cut down by a series condenser.
E, for point (4), this being two 20-100 mmfd. condensers in paral-
lel, set once, when the circuit is tested at some low broadcast
frequency, say, 600 kc. or lower.

At the opposite end, points (1) on both coils, a series con-
denser of the same kind is used, the object being to avoid over-
crowding the dial, because the frequency change is so great for
a given capacity change, compared to the broadcast band, for
instance. Two equalizers are again in parallel for each of the
condensers E. Elsewhere E represents only one such equalizer.

Number of Turns on Coils

For those who desire to wind their own coils. the following
suggestions are made: Since the tuned secondaries have the
same inductance, they may consist of 100 turns of No. 28 enamel
wire. The taps, from the grid end, may be at the 70th turns.
the 90th turn, and the 98th turn. The number of turns between
taps is as follows, which is only a restatement of the preceding:
(4 to (3). 70 turns; (3) to (2), 20 turns; (2) to (1), 8 turns; (1)
to (0), 2 turns. The condensers I at taps (1) are used at or
near full capacity.

The detector primary has 12 turns, the detector and oscillator
ticklers have 30 turns, any five wire, while the oscillator pickun
coil has 4 turns. The diameter is 1.75 inch bakelite. A copper
shield, 3 inch diameter, 434 inches high, is used.
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automobile receiver with screen grid and pentode tubes. |t operates from the car storage

The circuit of a five tube

battery and dry cell B batteries.

HE vacation season is on aud it seeins everybody wants a

receiver to go in the car to be operated from the car bat-

teries. There is a general idea that a set of this type should
be small and consist of only a few tubes. While it is desirable
that it should be small and compact it will not be satisfactory if it
is not very sensitive, and sensitivity can only be obtained by using
many tubes, for only tubes amplify. Of course sensitivity can be
increased by proper tuning, by choice of proper tubes, and by
proper co-ordination of the parts that go into the circuit. But it
is a mistake to impose all the necessary conditions that must be
met by a portable set when the set is to be carried in an automo-
bile or when it is to be carried for only short distances.

Using Screen Grid Tubes

‘I'here are two reasons why an automobile receiver should be
sensitive. The first is that the antenna and ground equipment
possible 11 a car is very poor and its lack of efficiency must be
offset by sensitivity in the set. The second is that the set may be
taken to places remcte from broadcast stations where signals are
very weak, or to places shielded from broadcast stations by hills,
mountains and woods, where the signals may be weak even when
the location is geographically close to a broadcast station.

LIST OF PARTS
Coils
T1, T2, T3—Three shielded radic frequency transformers as
described.

Condensers

C1, C2, C3—One three-gang, 0.0005 mfd. tuning condenser.
Ca—Three trimmer condensers, one for each tuning condenser.
C4, C6—Two 0.1 mfd. by-pass condensers.

Cs, C7, C11, C12, C13—Five 2 mfd., or larger, by-pass condensers.
C8—One 0.00025 mfd. by-pass condenser.

C9, C10—Two 0.01 mfd. stopping condensers, mica dielectric.

Resistors

R1, R2—Two 300 ohm grid bias resistors.
R3, R7—Two 250,000 ohm coupling resistors.
R4—One 2 megohm grid leak.

R5—One 2,000 ohm grid bias resistor.
R6—One 50,008 ohm resistance

R8—One 1 megohm grid leak.

R9—One 1,250 ochm resistor.

P1, P2—Two 30,0060 ohm potentiometers.

Other Parts

Two knobs, one for each potentiometer.

One dial for gang condenser. B B
Five UY sockets. =
Five grid clips

One 7 x 12 panel.

One 8 x 12 subpanel.

The use of screen grid tubes increases sensitivity a great deal,
for these tubes amplify more than any other, provided that they
are operated with the proper voltages and the proper impedances.
It is quite practical to use this type of tube throughout the receiver
with the exception of the output tube. And this tube can be a
pentode, which also has a high gain and a high power sensitivity.
In a sense this tube is also a scrzen grid tube and so the receiver
may be built around screen grid fubes throughout.

To eliminate some weight and to save space we can use resistance
coupled audio, and this we can do without sacrificing gain. Indeed,
if we want to use screen grid tubes throughout, we have prac-
tically no other choice than resistance coupled audio. Resistance
coupled audio also insures first rate quality, since there is no better
method of amplification when quality is to be paramount.

A great deal of selectivity is needed, although this is not so
important as sensitivity, because if the signals are weak even a
set of moderate selectivity is keen enough to separate stations.
Still the set may be used near broadcast stations and it must be
selective enough to pick out any one station to the exclusion of all
others. The selectivity possible with three tuned circuits should be
enough. It is for almost any set, so it ought to be good enough for
a portable, or more properly, a transportable set.

The Tuner

The three tuned circuits are tuned with a gang condenser con-
taining three equal sections, Cl, C2 and C3, each one of which is
shunted with a trimmer condenser Ca. The success of such a
tuner depends on the adjustment of the coils and condensers to
equality. It may be that three coils are made exactly alike as to
turns and dimensions, but they may not be quite equal when theyv
are put in the circuit, due to the effects of tubes and shielding. It
may also be that the condenser sections are exactly equal outside
the circuit, but as soon as they are put in they will be unequal.
These inequalities arise from differences in the tubes and the
shielding.

It is a simple matter te adjust the condensers to equality by
means of the trimmer condensers, but this does not necessarily insure
line-up of the circuit, for the coils may be slightly different. How-
ever, if the coils are equal outside the circuit, and if they are placed
similarly with respect to shields and other parts, they will be
enough alike to make ganging successful by merely adjusting the
trimmer condensers. No more of the trimmer capacity than neces-
sary should be used, because large trimmer capacity may prevent
covering of the broadcast band.

This means that at first the trimmer condensers should be set
at minimum. Then a station should be tuned in near the 550 k¢
limit of the tuning band and the trimmers should be adjusted until
that station comes in loudest. If no maximum is found on one
of the trimmers, readjust the main gang a little, that is, detune a
little, and then try adjusting the trimmers.

Coil Windings

When this adjustment has been made it might be repeated at the
high frequency end of the tuner. If any appreciable change is
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needed in the trimmer condensers, the line-up is not as good as it
should be, but it will be typical of ganged-tuned receivers. If the
discrepancy is very large 1t may be necessary to add a turn, or
subtract one, from one of the coils, or else to move a coil slightly
in its shields. This is entirely a matter of cut and try. If the
trimming is fair the final adjustment of the trimmers should be
made at mid-band, say a 900 kc. If the circuit is trimmed there
there will not be much detuning at the ends.

The secondaries of the three radio ifrequency transformers TI,
T2 and T3, contain 70 turns each of No. 28 enameted wire wound
on 1.75 inch bakelite tubing, with the turns spaced so that the
winding is 1.567 inches long. These coils with 0005 mfd. conden-
sers cover the broadcast band. The primaries of T2 and T3 contain
25 turns each of No. 34 silk-enamel covered wire wound in a slot
4 inch wide, separated from the secondary by a space of 1§ inch.
The primary of T1 is the same as those of the other coils except
that it has only 15 turns.

The coils should be mounted in metal shield cans not less than
3 inches in diameter and 3.5 inches high. The windings should be
centered in these shields as nearly as possible so that the loss will
be least and equal for all the coils and also so that fhe change
in inductance and capacity will be the same for all the coils. If
the shields are smaller than those specified the tuners may not
cover the broadcast band even if the trimmer coundensers are wide

open.
Operation of Detector

The detector is a screen grid tube and operates on the grid hias
principle. The adjustment of the detector tube for best detection
1s best accomplished by means of a potentiometer P2 connected
between the screen return and ground, the cathode of the tube
going to the slider. By sliding the contact the best combination
of grid bias and screen voltage can be found instantly by simply
listening for greatest output. While two fixed resistors could be
used in place of the potentiometer, they would not provide the
adiustment feature which is very desirable for the purpose of
controlling the volume. As the cathodé contact on the potentio-
meter is moved toward the screen the grid bias is increased and
the screen voltage is decreased, reducing the output of the tube.
As the slider is moved teward the ground a point will be found
where the detecting efficiency is greatest, as evidenced by greatest
output. As the slider is moved nearcr the ground the detecting
efficiency decreases slowly and even when the cathode is con-
nected to ground there is still some detection.

The detector is coupled to the next tube by means of a 250,000

ohm resistance R3, a .01 mfd. condenser C9, and a grid leak resist- -

ance R4 of 2 megohms. This combination presents a high imped-
ance to the tube and transfers a high detected voltage to the first
audio frequency amplifier.

Screen Audio

The first audio stage contains a screen grid tube and it is coupled
to the output tube by means of a resistance-capacity coupler con-
sisting of a 250,000 ohm resistor R7, a .01 mfd. condenser CI10,
and a grid leak resistance R8 of one megohn. These values insure
a high amplification at all frequencies down to 350 cycles per
second or less. Since the screen voltage on a screen grid tube
in a resistance coupled circuit must be much less than the voltage
required when the load impedance to direct current is low. a
50,000 ohm resistance R6 is connected in screen circuit. The
method of reducing the effective screen voltage is preferable to
returning the screen lead to a lower voltage on the battery because
an extra supply lead is avoided.

\ low voltage on the screen. whether it is produced directly or
indirectly, as in this circuit, reduces the amplification. but this is
unavoidable, for without the low voltage on the screen the tube
would not give distortionless amplification. It would only amplify
part oi the voltage cycle. The resistance R6 must be high enough,
or the applied voltage low enough, to insure distortionless amplifi-
cation, for otherwise the screen grid tube cannot be used in an
andio stage. The reduction in the amplification is not great and
the tube with the resistance coupler after it gives just as much
gain as a three-element tube with a high ratio audio transformer
would give. The voltage amplification is of the order of 40 times
for this stage.

Output Power

If the signal voltage, peak value. 1s equal to 13.3 volts the
output power will be 375 milliwatts, which is plenty for au auto-
mobile set. A magnetic type loudspeaker is recommended, or else
a small dvnamic speaker provided with a step-down transformer
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FIG. 2

Sketch of the heater circuit of the receiver in Fig. |, showing
the position of the switch with respect to the heaters and
the B battery.

which will match the impedance of the tube and that of the
speaker. The load impedance for greatest undistorted output should
be 15,000 ohms.

The grid bias resistors in the circuit must be carefully selected
s0 as to give the correct grid voltages on the tubes. For the radio
frequency screen grid tubes bias resistance of 300 ohms are correct
and hence R1 and R2 should have this value. The bias on the
detector is adequately taken care of by the potentiometer P2
previously discussed. The value of R5 was determined experi-
mentally by taking a curve on the tube as adjusted, that is, with a
50,000 ohm resistance in series with the screen lead, a 250,000 ohm
resistance in the plate circuit, a voltage of 67.5 volts in the screen
circuit and a voltage of 135 volts in the plate circuit. The curve
showed that 2,000 ohms for R5 was satisfactory. A curve was also
takf:n on the pentode output tube to determine the proper grid bias
resistance, and it was found that R9 could be 1.250 ohms, although
any value between 1,000 and 1,500 ohms gave satisfactory opera-
tion.

Values of Condensers

Each of condensers C4 and C6 should be a 0.1 mid. by-pass. This
value reduces the effective impedance of the bias resistor to less
than 3 ohms at the lowest broadcast frequency and to about one
ohm at 1,500 kc. Therefore there is practically no reduction in
the amplification due to feedback through the bias resistance. C7
works at audio frequency and should therefore be as large as
practical. A value of 2 mfd. is suitable, although a larger one is
desirable. The same applies to C5, Cl1, C12 and C13. A value
of .OQOZS mfd. is large enough for C8, since this practically short-
circuits the out of the detector for the radio frequencies while it
produces very little loss at the highest audio frequency.

P2 controls the input to the audio frequency amplifier very well
by controlling the detecting efficiency of the tube, but it does not
control the amplification ahead of the detector tube. It is desirable
to have another control, and this should be placed as far forward
in the circuit as possible. For this reason another potentiometer
Pl of 30.000 ohms is put across the first primary, that is, across
the antenna coil. The 236 screen grid tubes are not suitable for
amplification control by varying the grid bias, for they are not
of the exponential or variable mu type. Hence the first volume
control should be placed in the antenna circuit. If it is not desired
to have knobs for hoth Pl and P2 on the panel, one should be
there for P1, the P2 kuob then being placed on the subpanel.

All the tubes are of the so-called automotive type requiring
a filament voltage of 6.3 volts. Therefore all the heaters should
be brought out to a pair of leads which in turn should be con-
nected across the car batterv. or across any other 6 volt storage
battery. The total filainent current is 1.5 amperes so that the
drain on the battery is relatively small.

The plate voltage should he supplied by a 135 volt dry cell
hattery which may be tapped at 67.5 and 90 volts. Sometimes
the common screen lead mayv be connected to 90 volts instead
of 67.5 volts as this may give hetter amplification. When the
set is not in use the negative lead to the battery should be
opened for otherwise the potentiometer P2 would continue to
draw current when the set is turned off. If the heater circuit
1s arranged as in Fig. 2 with B minus connected to the negative
side of the heaters, the filament switch sw will break both the
heater and the potentiometer circuits at the same time. The
negative of the car battery is usually grounded to the chassis
of the car so no other ground is needed, provided the connec-
tion indicated in Fig. 2 is used,
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Here It Is! The All-Wave AC

Variable Mu and Pentode Tubes and Front Panel Wave Band
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FIG. 1

The AC-operated all-wave set, AW.5, with 235 r.f. amplifier and 247 output. The broadcast band is tuned in completely,
without disturbing the switch setting. An 0.5 megq. is suggested from detector screen to pointer.

N all-wave AC-operated set, with pentode output, the
A quality of the output achieving the television requirement,

all assembled with speaker in a midget mantel clock type
Gothic cabinet! Range, 15 to 550 meters.

Here it is, the AW-3!

The fun of it is that it works wery well indeed, thank you.
The circuit was given to a trained service man to build, to be
sure, but there is nothing tricky about the construction, and it
is no doubt true every reader of these lines could reproduce
the result.

The expert service man who built it was Walter J. McCord,
as part of his work for Polo Engineering Laboratories.

“What I liked about it,” said he, “was that after it was built
all I had to do was to flip the switch and tune in stations with
ease. Usually when one builds a set, I don’t care how much
experience he has had, there is some trouble with it, and it
takes time to locate and get rid of it. The time that might
have been spent in trouble-shooting was spent instead in tuning
in foreign stations, which the bovs must admit is better sport.”

High-Class Audio

Trouble in midget sets would be particularly distressing, as
there is seldom any remedy except to build the cussed thing all
over again. There is no room to insert remedies. In fact, one
can’t see much of the wiring, as it is hidden by parts and by
superimposed wiring. Having built something, it is decidedly
disheartening to have to tear it down. If someone else had
built it the destruction would not be annoying, because there
would go along with it a feeling of superiority.

Well, it was good to have a trouble-free circuit so compactly
built, and using inexpensive parts. l

Simplicity attends the circuit. There is the familiar pattern
of a stage of tuned radio irequency amplification and a regener-
ative detector, followed with audio amplification. In this case
the audio amplifier is a two-stage resistance coupled channel,
the volume being sufficient for speaker operation because a
pentode tube (247) is used in the output. This tube has an
amplification about 25 times greater than that of the 245, so
where a two-stage resistance coupled audio amplifier is not
enough to bring out peppy sigrals, using a 245 output, it is
enough with the new tube.

Panel Switch Changes Wave Band

The now accepted switch method of changing the wave band
is used. The switch is a double throw four-point device, with
the shaft insulated from all sections. The broadcast band is
tuned in without moving the switch. The succeeding bands are
tuned in, down to 15 meters, simply by turning the knob.

The 235 tube is used as radio frequency amplifier, the 224 as
detector, because of its high output possibilities, while the first
audio tube is a 227, preferred on account of its sure-fire stability
as compared to the 224 as an audio amplifier. The 227 feeds the
pentode. The plate current is not so large to require an output
filter for any of the good magnetic speakers, such as the Rola.

The resistance coupled audio amplifier can not be beat for
quality amplification, if it is praperly circuited and bypassed,
although if the gain is too great there is audio frequency feed-
back and the quality is 100 per cent. absent.

(Continued on second coliwmn of next page)
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FIG. 2
A side view of the
AW-5, The tubes,
right to left, are
235, 224, 227, 247
and 280. The poten-
tiometer knob is at

left.

LIST OF PARTS
Coils

One antenna coil for
00035 mfd. tun-
ing, 70-turn sec-
ondary tapped at
the 47th, 62nd
and 67th turns
(AW.-5-AL).

One interstage coil
for .00035 mfd.
tuning, 70 -turn
secondary tapped
at the 47th, 62nd
and 67th turns
(AW-5-1L),

One type K power
transformer (2.5
volt winding, two

5 volt windings,
and) high voltage secondary to afford 300 volts DC out-
put).

One 30 henry B supply choke coil.

Condensers

One two-gang .00035 mfd. tuning condenser with straight fre-
quency line plates.

One block of three 0.1 mfd. condensers in one case (common
black lead to grounded B minus).

One 60 mmfd. manual trimming condenser.

One equalizing condenser, 20-100 mmfd. (E).

One .00025 mfd. grid condenser with clips.

Two .01 mfd. mica fixed condensers.

One .00035 mfd. fixed condenser.

One 1.0 mfd. bypass condenser.

Four 4 mfd. electrolytic condensers, with brackets (two con-
densers used in parallel after rectifier may be single 3 mfd).

Resistors

One 300 ochm Electrad flexible biasing resistor.

One 25,000 ohm potentiometer with AC switch attached.

One 20,000 ohm pigtail resistor.

One 10,000 ochm pigtail resistor.

One 50,000 ohm pigtail resistor.

One 5.0 meg. cartridge type grid leak (not pigtail).

One 0.25 meg. pigtail resistor.

One 0.1 meg. pigtail resistor.

Two 5.0 meg. pigtail resistors.

One 400 ohm Electrad type B biasing resistor.

One 5,000 ohm pigtail resistor.

One 0.5 meg. pigtail (detector screen to pointer).

One 30 ohm center tapped resistor. -

Other Parts

One antenna binding post. One ground binding post.

One twin Jack speaker assembly

One twin Jack phonograph assembly.

One National type H drum dial, with pilot light and socket.

One dual switch, double pole, four point, withk insulated shaft.

Two insulators for potentiometer, if metal chassis is used.

Two extra knobs for manual trimmed and potentiometer ¥4-inch

shaft (switch and dial have own knobs).
One metal chassis, with one UX (four-prong), and fcur UY
(five-prong) sockets.
Two dozen 6/32 nickel plated machine screws and two dozen

nuts.

One roll of slideback hookup wire. Two grid clips.

Four right angle brass brackets, 3§-inch, for mounting coil
forms.

One phonograph switch.

(Continued from preceding page)

The author has not been so keen about screen grid tubes as
audio amplifiers just because they can be gaited to a tremendous
gain—altogether too tremendous. So there might be instability,
which is disastrous. A way out, used by several designers who
like the advertising value of the screen grid tube even in the
audio channel, is to lower the amplification, usually by having
low value plate resistor, and the net gain then approximates the
gain that would be obtainable from a stable 227 worked at its

limit.
Remedy Readily Applied

Television receivers subscribe to this low plate resistor
method. It is obvious that low values for plate resistors destroy
the function of the tube as a screen grid tube and cast it into
the realm of the three element tube. Another way of looking
at it is that the plate is partly short-circuited by the low resistor,
and the operation is that resembling a screen grid tube with
screen and plate tied together, which equals a 227.

The only qualification in respect to the audio amplifier is that
the recommended values of grid leaks may be too high for some
installations. It is well to have as high a value as practical.
The tonal response at the low {requencies is better and the
amplification all along the line is higher. But if low-frequency
instability arises (motorboating), then the value of either audio
grid resistor may be reduced to what will bring about operation
without any trouble, because put-putting means there is toc
much low-frequency audio amplification.

In fact, no such instability was encountered, but the situation
is discussed for the benefit of those who may have the misfor-
tune of running into motorboating. Simply connect another
5 meg. leak or smaller value in parallel with an existing one
(either grid circuit) if you want to introduce the remedy with
least effort.

The Pentode Connections

The audio circuit is simple, and is a familiar one, except perhaps
for the pentode tube. The grid, plate and filament connections are
standard for this tube, which takes a UY (five-prong) socket.
The fifth comnection, to what would be the cathode in the case
of a 227 or similar tube, is here a screen, which is connected to the
maximum B voltage.

The pentode really has two screens, but one of these is tied to
the filament center, inside the tube, hence requires no additional
external connection. The screen lead that does require the external
connection to maximum B plus is marked K in the diagram because
of its correspondence to what would be the cathode connection in
other type tubes. (Continued on next page)
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AW-5 Circuit Analyzed

How Current Flows Through the Resistor Network

Coils for Circuit Different for Metal and Non-Conductive Chassis

(Continued from preceding page)

If the speaker is of the magnetic type it may have a high direct
current, and this can be determined by measuring the voltage
between the K screen (B plus maximum) and the center of the
filament, and comparing the reading with that obtained from plate
to center of the filament. If the difference is more than 15 volts
it should be taken up, that is, an unbypassed resistor connected
between K screen and maximum B plus. The resistance value will
be about 150 ohms per volt to be dropped.

Attention to R. F. End

The radio frequency end needs the most constructional attention.
The coils are placed at magnetic right angles to each other, so
they may be physically close together at the right hand side, under-
neath, when one regards the set with front panel towards him.
One coil is bracketed to the front flap of the chassis, the other tc
the right side flap.

The coils are wound on 1.75 inch diameter natural bakelite.

The antenna coil consists of two windings. The primary has 14
turns, the secondary, which is begun one % inch away, has 70
turns. The taps on the secondary, counting from the grid end, are
at the 47th. 62d and 67th turns. Therefore the number of turns
hetween taps is 47 turns between (4) and (3), 15 turns between
(3) and (2), 5 turns between (2) and (1), and 3 turns between
(1) and (0). The wire is No. 28 enamel covered. Larger wire
may be used on the primary, if desired, as there will be enough room
on a form 3 inches long.

The interstage coil has three windings. The primary consists of
20 turns, the secondary is exactly the same as the other secondary,
and the separation between primary and secondary, and between
tickler and secondary is 4 inch also. The tickler, at the opposite
end, consists of 20 turns of No. 28, or, if preferred, finer wire,
wound in the same direction as the secondary, which method then
requires that the B plus and the ground terminals of these wind-
ings physically adjoin on the coil form. In any event, if oscillation
fails, reverse the connections to the tickler.

The ahove directions for winding the coils apply only if a non-
metallic chassis is used. If the chassis is metal, then the closeness
of the coils thereto produces the same inductance reduction as if the
coils were totally shielded. Therefore for metal add 73 to the
number of turns specified in the immediately preceding paragraphs.

The Resistance Network

Oscillation is controlled by the potentiometer. The resistance
circuit at the screen grid and plate returns, at left in the diagram

U. S. is Far in Lead with 14
of Total 35 Short-Wave Stations

The United States leads the world in short-wave broadcasting,
fourteen of an international total of thirty-five stations being
located in this country, according to a survey made by the foreign
department of the Pilot Radio & Tube Corporation.

Of twenty-nine other countries with short-wave {facilities, none
has more than two stations. Great Britain has only one, as have
Germany, Austria, Holland, Rumania, Russia, Czechoslovakia and
Norway.

France opened her first station only last month, while Italy has
two very successful transmitters in Rome. Honduras, Costa Rica,
Colombia and Brazil each has small but efficient stations. Canada
has two transmitters. Mexico a single powerful outfit in Mexico
City. Australia, New Zealand and Siam have two apiece, the
Dutch East Indies, the Philippine Islands and Japan one each
There are two small stations in India and a very large one 1u
French Indo-China.

The most widely known stations, according to the survey, are
W2XAF-W2XAD in Schenectady, N. Y.; W8XK in Pittsl?urgh,
Pa, and PCJ in Eindhoven, Holland. The Dutch station is re-
garded as having the largest international audience, as it is con-
tinually broadcasting special programs timed for the most convenient
reception in different countries of the world. Announcements from
PCJ are made regularly in six languages—Dutch, German, French,
English, Spanish and Portuguese—and all by the same man!

Many announcers are poly-lingual.

shows that the potentiometer is worked at a relatively high voltage
in respect to B minus, so that in no case can you dip down to zero.

The circuit is unstable when low values of screen voltage are
applied, therefore a limiting resistor, 10,000 ohms confines the
potentiometer to a certain minimum positive voltage. No infal-
lible resistance value can be given, although 10,000 ohms is sug-
gested. So if you hear a gurgling or rumbling sound, take it as
a cue to increase the value of this resistor, from B minus to one
side of the potentiometer.

The value of one resistance depends on that of another in this
part of the circuit. It is assumed that the potentiometer is 25,000
ohms, but if it is of greater resistance value, then the limiting
resistor should have a higher value, too. In general, the two should
be somewhere nearly equal for this circuit.

100 Volts on Potentiometer

It will be seen that a 20,000 ohm resistor is in series with
the plate winding at the output of the 235. This reduces the
maximum B voltage to a satisiactory value, around 200 volts. It
is all right to use up to 200 volts on the plate of this tube.

The resistor that drops the applied plate voltage on the 235 tube
to 100 volts maximum for the potentiometer is 50,000 ohms. It
should be observed, therefore, that the plate current of the 233
flows through the right-hand 20,000 ohm resistor in Fig. 1, and this
resistor is in series with the potentiometer and two resistor ad-
juncts.

The plate current flows from B plus through 20,000 ohws to
the plate of the 235, the bleeder current of the series chain of four
resistors (in which the potentiometer total is as a fixed resistor)
flows through this 20000 ohm unit as well as through the three
other resistors, while the screen current flows from the screens of
the two tubes to the pointer connection to the potentiometer through
the 20,000 ohm limiting resistor on the low side to grounded B
minus.

Watch Switch Connections

The taps on the coils are connected to switch points. The switch
is of the dual type, whereby one motion changes two  circuits.
There are four points on each of the two layers or sections, and
two moving contactors, so the switch is of the double pole. four
point type. The connection to the moving arms (which of course
are insulated from each other) is made through two switch points
that are exactly like the points fo be connected to the coil, so the
switch will have to be inspected. Long lugs reaching to the moving
arms will be seen on the inside. These connect to stator or the
tening condensers.  The switch shaft is insulated from everything.

{Other Illustration on Front Cover]

Current List Prices
On Receiving Tubes

The following table gives the prevailing price lists of the
various tubes:

Tube Price Tube Price Tube Price

227 @ $125 551* @ $2.20 WD-11 @ $3.00
201A @ $1.10 171A @ $1.40 WX-12 @ $3.00
245 @ $1.40 112A @ $1.50 200A @ $4.00

280 @ $1.40 232 @ $2.30 222 % $4.50

230 @ $1.60 199 @ $2.50 BH $4.50

231 @ $1.60 199 @ $2.75 281 @ $5.00

226 @ $1.25 233 @ $2.75 250 @ $6.00

237 @ $1.75 236 @ $275 210 @ $7.00

247 @ $1.90 238 @ $2.75 BA @ $7.50

223 @ $2.00 120 @ $3.00 Kino

235 @ $2.20 240 @ $3.00 Lamp @ $7.50

* This is comparable to the 235.

Short-Wave Time-Table

A time table of principal short-wave transmissions will be
published in the Special Short-Wave Number of Rapio WorLp,
dated July 11th. No matter in what time zone you reside, vou
can teil what important stations are on the air the world over.
Be certain to get a copy of this special number.
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Curves on the

247 and 238

By Brunsten Brunn
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FIG. |
A grid voltage, plate current curve of a 238 pentode tube
taken with a grid bias resistor in the circuit. Signal voltages
of 15 volts, plus and minus, are represented.

HEN a grid bias resistor is used for seli-biasing the grid
VVof a tube, the grid voltage plate current curve should be

taken with both positive and negative voltages in the grid
circuit, superposed on the bias supplied by the resistor, for the
signal voltage varies in both directions about the bias main-
tained by the resistance when no signal is impressed.

This does not mean that current readings are taken with a
positive bias. The observations should be stopped when the
applied positive bias is equal to the negative bias maintained by
the resistor, for then the effective bias on the grid is just zero.

In Fig. 1 is a grid voltage plate current curves of a 238 pentode
with 135 volts on both the screen and the plate, the current being
only the plate current. The voltage at the zero point on the
¢grid voltage axis is equal to the operating grid bias as main-
tained by the bias resistor, and voltages to the left of this pomnt
are voltages less or more negative than the operating bias. and
voltages to the right are higher, orf less negative, than the
operating bias.

Linear Characteristics

The resulting curve taken between 15 volts, plus and minus.
1s gratifvingly linear, indicating a very low order of distortion.
The voltages indicated on the grid voltage axis are not the
actual voltages on the grid, for the drop in the bias resistance
varies with the current. but the curve gives a true indication of
what happens to the signal voltage, and that is the important
thing. For example, when the indicated voltage is minus 13
volts the actual grid voltage is slightly more than this, and the
excess is the product of the total screen and plate current
multiplied by the grid bias resistance. This happened to he in
this instance 1,385 ohms. The plate current at 15 volts minus
is 2 milliamperes and the total current through the resistance is
approximately 2.6 milliamperes. Hence the actual grid voltage
i1s 3.6 volts more than 15 volts, or 18.6 volts.

When the indicated voltage is 15 volts, positive. the actual
grid voltage is less than this by the amount of drop in the bias
resistance. The plate current is 11.3 milliamperes and the total
current through the resistance jis approximately 14.85 milliam-
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FIG. 2

A grid voltage, plate current curve on a 247 pentode with
I35 volts on the plate and the screen. No bias resistance

was in the circuit and the grid voltages indicated are actual.
percs. Hence the drop in the bias resistance is 20.6 volts nega-
tive. Therefore the actual voltage on the grid is 5.6 volts nega-
tive. The signal voltage could have been increased by about
6 volts without driving the grid positive. At the point where
the signal voltage is zero the operating bias is about 11 volts

negative,
Effect of Self Bias

Sclt bias reduces the amplification of the tube if there is no
by-pass condenser across the resistance, and for very low
frequencies a condenser does not do much good. even though it
be quite large. But apparently there is an advantage in self
bias in that the distortion is reduced. As the signal voltage
increases in the negative direction the plate and screen currents
decrease and the actual grid voltage does not go negative as
rapidly as the signal. Thus the curvature at this end is reduced,
minimizing distortion. On the other hand, when the signal
voltage goes positive the plate and screen currents increase and
the drop in the bias resistance increases. Thus the actual grid
voltage does not increase, that is, approaches zero, as rapidly as
the signal. Since the plate current curve increases as the grid
voltage approaches zero the rise is not as rapid as it would be
without the self bias. Again distortion is reduced. Tt is for
these reasons that the curve in Fig 1 so nearly approaches a
straight line. While the curve in Fig. 1 does not indicate the
plate current for the actual grid voltage it does truly represent
the amplification of the signal.

Curve of 247 Pentode

In Fig. 2 is a grid voltage, plate current curve of the 247 pen-
tode with 135 volts on the plate and the screen and 2.5 volts on
the filament. The curve gives the plate current alone, without
self bias. The curve indicates that a suitable operating bias for
these applied voltages is 8 volts, when the plate current will
vary hetween 34 and 4 milliamperes when the signal peak vol-
tage is cqual to the bias. The plate current at 8 volts bias is
17.1 milliamperes.
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A One

Tube A. C

By Her

left-hand post is for connection to the

ONE tube all-wave adapter was built
Aon a top panel 6% by 5 inches, so as
to pick up all the voltages from an
AC-operated broadcast receiver that uses

224, 235, 227 or other UY tubes in the radio

frequency amplifier. 20T

The method of obtaining the voltages in

this way requires interconnection of ground

posts of adapter and set, and use of a five-
prong plug from which five corresponding
leads emerge, but only three of these are

PLATE grid circuit of the first audio tube of the

=== 0 broadcast set, the middle post is ground
RETURN A , .

— N\ and the right-hand post is for aerial

8- Put on the ground post, with a lug af

G bottom, and screw a threaded 6/32 bras:

bushing, 3% inch long, onto the protruding

— screw of the binding post, at bottom o

the panel. The iree end of the threadec

bushing therefore is ready to receive :

o 6/32 screw, so get one with 14 inch length

utilized : two for the heater and one for the

plate of the broadcast set. Which lead is
which can be determined by a continuity
test, using a dry cell and a flashlight bulb,
or a dry cell and a voltmeter. It is as-
sumed the builder is familiar with the
identity of the prongs of a UY socket and
plug.

The 2.5 volts for the heater are communicated directly, but the
plate lead from the set to the adapter is bypassed by a 0.1 mid. or
larger capacity condenser to remove the radio frequency from any
winding in the broadcast set’s plate circuit. This method puts a
choke-condenser bypass circuit in the plate portion of a tube’s

hookup.
Wide Latitude for 2R

The heater and plate voltages are the only ones required for the
adapter from the broadcast set, since even if a screen grid tube is
used in the adapter, the screen voltage is dropped from the plate
voltage by suitable resistors. Thus whatever is the value of the
potentiometer R, the limiting resistor on the high voltage side of
the resistor network is at least twice as great (2R), and may be
several times greater, the only precaution necessary being that the
limiting resistor must not be too high to permit oscillation.

This of course relates directly to the number of turns on ghe
tickler coil. Experimentally 25 turns were used, R, the potentio-
meter, was 250,000 ohms, and oscillation was present.all over the
band, 20 to 550 meters, when 2R was 2.5 meg., or ten times as large
as R. This was because the current was so small through the
limiting resistor that the voltage drop was small.

Another relationship to the feedback is the number of turns on
the primary in the antenna circuit. The smaller this winding, the
lower the resistance in the antenna-ground circuit and in the tuned
secondary. o

Any kind of a substantial primary in the antenna circuit re§u1ts
in poor separation of broadcast frequencies, therefore only a single
turn of heavy wire (No. 18 enamel) was used, being placed inside
the 1.75 inch diameter natural bakelite form on the outside of which
the two other windings were put. This single turn is easily made
by putting your index and middle fingers straight out together,
winding the turn around them and bending the wire at right angles
to permit long outleads, say, 3 inches each. Then one outlead is
attached to one end of the form, after the one turn coil is inserted,
and the other outlead at the other end of the form.

Coil Data

The form should be 3 inches long. A 6/32 hole is drilled (No.
28 drill) %% inch irom one end of the form. This will be used
for mounting the form after the coil is wound. Only four other
holes are necessary, one each for the terminals of the secondary
and the tickler. If outleads are left 4 inches long they mayv be
used for connecting purposes when cut down and cleaned of in-
sulation at the extremities.

About ¥4 inch away from the mounting hole drill smaller hole
for the beginning (plate connection) of the tickler coil, using any
kind of insulated wire, and it may be as fine as desired. Put on
15 turns and terminate. This terminal will be for plate return.
Leave 14 inch and start winding the secondary, which consists of
110 turns of No. 28 enamel wire. The three intermediate taps,
which by switch control permit wave band selection from the panel,
are loops on the outside of the winding. For instance, five turns
are put on the secondary, and a tap taken. This requires making
a small loop and twisting the parallel wire around and around,
about eight or ten times. Put on 20 more turns, tap, twenty more
turns, tap, and then wind 65 turns. The total is 110 turns. Now
the loops are scraped with a dull knife, so that the enamel insulation
is removed, and the taps are ready for soldering. Likewise when
the true length of the outlead wires is determined, after the coil is
mounted, the excess will be cut off and the wire scraped clean at
the tips.

Thepre are three binding posts at rear. As you look at the top
of the panel, in the position occupied when you are tuning, the

or cut a larger one down to size witt

snippers, and the screw may be pu
through the coil form mounting hole, from
the inside, to pierce the form and ente
the bushing. Tighten down the screw.

Connections to the coil switch are facili-
tated if you put all the taps on one side
A guiding tip is to hold the form up ir
front of you, with mounting hole toward vou, and see that the
taps are in line on the right-hand side. As the coil will be
mounted with that hole away from you (as vou look at the
bottom of the total assembly), the taps will be on the left-
hand side, adjoining the switch.

The grid condenser is soldered to the fourth switch tap,
which is the lead that goes to grid of the 224 through this
condenser. The grid is the control grid in this instance, and
is represented by the cap of the tube. The wire thereto is
passed through a hole in the panel and then a grid clip is
soldered to this wire at the top of side of the panel.

A brass bushing of the same threaded type as used previously
serves instead of a nut to engage the lower screw of the vernier
dial. Then the three 0.1 mfd. condensers in one case may be turned
down on the bushing, since there is an extruded screw on the
case of this compound condenser unit.

The other parts are mounted in familiar fashion.

Connections to Be Made

It can be seen from the foregoing that the purpose of the adapter
is to permit particularly short-wave reception on the speaker of a
broadcast set by plugging into the first audio tube circuit of that
set, and to permit reception of broadcast locals without disturbing
the set-up. The connection to the first audio grid is made by re-
moving the first audio tube and placing thereunder a looped bared
wire end or a lug over the grid prong, if the first a.f. tube is a
227, or by removing the grid clip and using a new clip on the extra
wire lead for connection to the cap, if the first audio tube is a 224.
The circuit is completed by the grid load on the tube, in the set.
The connection is made at the adapter end to the left-hand binding
post (top view).

A switch plate has the numbers 1, 2, 3 and 4 on it, and 4 may be
used for the full inductance, 3 for the next tap (65 turns from grid),
2 for the next (85 turns from grid) etc. In this way the higher
numbers will represent bands of higher wavelengths.

The tuning condenser is a Hammarlund junior midline, .0002
mifd.,, and the plates move in a diameter of only 2 inches. The
capacity is not large enough for full coverage of the broadcast
band without switching, so the range of position 4 is about 550!
meters to 260 meters. The next tap brings you down to 70 meters,
and so on, until the fewest number of turns in the tuned circuit,
with tuning condenser near minimum, brings you down to 15 meters.

It is preferable although not imperative to remove all the radio
frequency tubes and the detector as well from the broadcast set
when working the adapter, and then there is less chance of a very
strong local coming through even faintly when the adapter is
worked. The plug is inserted in a radio frequency socket, preferably
the first r.f. stage, and the tube in the adapter will light.

Works on Any AC Set

The load on the detector plate circuit of the adapter is constant,
so the troubles incident to more usual forms of adapters are re-
moved. You do get an adequate plate load, the voltage will be
sufficient to insure oscillation (since at least 100 volts always will
be obtainable from AC-operated r.f. channels) and while the
voltage never will be too low it may, on occasion, be too high.

When squawking sounds are heard in using regeneration on the
higher frequencies (principally taps 1 and 2), is is a sign.that the
plate voltage is too high. A grid leak of 5 meg. is specified.
This makes for best sensitivity, as compared with lower values,
but the resistance should be lower to correct any possible squawk-
ing. so 2 meg. may be tried, or a smaller value, until the trouble
disappears. It is never present on the broadcast band, and will not
show up at all until you are at least as far down as the 80-meter

How the coil is con-
structed. The num-
ber of turns and
the connections are
shown
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- All-Wave Adapter

'y B. Herman
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FIG. 2

The circuit of the all-wave switch-controlled adapter, using

a screen grid tube, 224. Ground post of the adapter must

be connected to ground post of a broadcast set to enable
voltage pickup.

band. There are plenty of statious on this band, so your tests will
be easy. The amateurs abound there.

By omitting the connection to grid of the first audio tube, ear-
phone reception can be enjoyed. Simply counect phones from the
middle binding post to the right-hand binding post (between
ground and output of the adapter).

The coil data have been worked out experimentally, and there FIG. 3
will be abundant overlap. The lower wavelength end of the broad-

LIST OF PARTS

Coils
One 15-550 meter three winding coil for .0002 mfd.

Condensers

One .0002 mfd. Hammarlund junior midline tuning condenser.

One .00025 mfd. grid condenser with clips.

One .00035 mfd. fixed condenser.

One .01 mfd. fixed condenser.

One block of three 0.1 mfd. condensers in one case (black is
common and goes to grounded B minus).

Resistors

One 0.25 meg. Lynch metallized pigtail resistor.

One potentiometer, at least 3,000 ohms. (R)

One Lynch metallized (2R) pigtail resistor, at least twice the
value of the potentiometer.

Other Parts

Three binding posts.

Two 6/32 threaded brass bushings, 3§ inch high. .

One single throw four-point inductance switch with numerical
plate.

One bakelite disc for mounting coil switch.

One UY (five-prong) socket.

One 5 x 6.5 inch drilled bakelite panel.

One walnut finish wooden cabinet to match. _—

One grid clip.

One vernier dial. Fig. 4
8:: ::IEI of hookup wire. The inductance switch is at the right of the tube, while the
One dozen 6/32 machine screws and one dozen nuts to match. volume control is at the left of the vernier dial

Four wood screws for attaching panel to cabinet.

One cable (five leads) with UY plug attached.

Two pointer knobs for 14 inch shaft. cast band dovetails nicely into the tuning of the next smallest part

of the inductance, while th'e overlap between poimts lower down in
— _ —8 -—s e — (Continued on next page)
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Television-Engineering

Radio, Optics and Physics Lay the Foundation
By Hollis Baird

Chief Engineer, Shortwave and Television Corporation

“What should a young man study to prepare himself for tele-
vision work?”

This question has been asked very often lately and its answer
shows that there is much for the embryonic visual radio engi-
neer to absorb and digest in order to succeed.

In the first place, mere radio training doesn't mean that a
man is at all qualified for television. A man can be a crack
radio engineer and have as much difficulty approaching tele-
vision as the former electrical engineer did when he tried to

tackle radio.
Radio Is the Connecting Link

Yet it is absolutely essential that a television engineer be
exceptionally well-versed in radio, for radio is the connecting
means which brings television irom the pickup to the television
receiver output device.

But once radio is mastered, the question of television itself
comes up and the point long neglected by radio engineers try-
ing to work on television is that television is primarily an
optical device and that therefore a thorough knowledge of
optics 1s essential for the televison research worker.

There are very few radio men who know anything about
optics and I strongly advise study on this subject. Incidentally,
the best known text book on this subject is “Physical Optics”
by Woods.

Problems in Physics Arise

Having a knowledge of radio and optics, the television engi-
neer has a third subject which should be mastered, physics,
since much of the television transmission and reception work
is based on physical laws and particularly on that branch of
physics known as mechanical engineering. A television pickup
and projector offers many delicate mechanical problems.

It is quite obvious from the foregoing that television engi-
neering is a distinct and high art in itself, one demanding
engineering talent of diversified character and high efficiency.
Television also demands a good practical sense, as the purely
theoretical engineer will not get very far in this subject.

While one is studying the three subjects—radio, optics apd
physics—their apparent relation in the art of television will be
realized by a good deal of practical work on actual television
apparatus and I advise prospective television engineers to get
equipped with a first-class television short-wave receiver and
television picture reproducing machine and start making ob-
servations on the present television broadcasting.

Advises Practical Experiments

The radio side of television reception can hest be appreciated
by studying the latest type of short-wave receiver which gives
sufficient tuned radio frequency amplification, without regen-
eration. Why regenereration is taboo is easily answered on a
good television receiver with two stages of tuned r. {., giving
sufficient sensitivity for good television reception. A throw of
a switch may introduce regeneration and the young television
engineer then can easily study the effects of varying amounts
of regeneration on a picture, assuming, of course, that a modern
television picture reproducer is used with the set.

With television possibly going into the real short waves, a
receiver should permit the reception of such waves, and may
cover the short-wave band from: 15 meters up to 200 and also
gives broadcast coverage.

Wide Audio Range

A further requirement is that the receiver be equipped with
resistance coupled audio. This is essential since the audio end
of a television receiver must respond to a band of frequencies
eight times as wide as that for the Droadcast band, bringing
into the picture audio problems not present in broadcast recep-
tion.

Intelligent analysis of such points as these, combined with
a thorough study of radio, optics and physics will prove a
great help to any one who hopes to embark on a television
career, doubtless the next great step in popular scientific
progress.

How to Connect

wavelength is considerable. There is no danger of any missout.
The diagrams and photographs give a clear picture of the con-
nections and lavout. The panel is drilled, the cabinet is made to fit.

Installation Directions

The installation directions are: o

(1)—Remove aerial from the broadcast set and comnect it 1n-
stead to the antenna binding post (extreme right) of the adapter.

(2)—Leave the ground connected to the broadcast set and run

Adapter to Set

a wire from the adapter’s ground post {middle post) to the ground
post of the broadcast set.

(3)—Run a wire from the output post of the converter to the
grid of the first audio tube. Remove this tube (rf a 227) and put
the grid prong into a bared noose at the end of this lead from the
adapter, or use a lug, bent at right angles at the tube base bottom.
If the first audio tube is a 224, the end of the output lead takes a
grid clip that replaces the present connection to cap of that tube in
the set.

(4)—Remave r.f. and detector tubes from the set.

(5)—Plug the adapter plug intc one of the r.i. sockets or the
broadcast set.
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FIG. 5

Those desiring to build a two-tube all-wave adapter may
follow this diagram.
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Battery Short-

By Einar Andrews
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FIG. |
In this short-wave receiver resistance coupled audio is used for high gain and good quality. A stage of untuned radio
frequency boosts the amplification and increases selectivity.

coupling in the audio amplifier, but in other respects 1s

practically identical with the four-tube short-wave re-
ceiver published last week. The question immediately arises as
to which of the two is the better. A long tale is necessary to
answer that question and after the tale has been told the answer
would not be conclusive because both have advantages and both
disadvantages.

At the outset we might say that the resistance coupled circuit
is less expensive to build and also less expensive to operate,
although in respect to maintenance there is not enough difference
to worry about. One advantage of the resistance coupled circuit
is that it takes less room to build, which is worth while.

In respect to sclectivity there is no difference Dbecause the
tuner is not affected by the change, that is, by the substitution
of the resistance-capacity coupler for the transformer after the
detector tube. In respect to seusitivity there may be a slight
advantage in the transformer coupled circuit, provided a high
ratio transiormer is used between the detector and the next
tube. In comparing the two circuits on a station 1,000 miles
away there was no appreciable difference between the two as
far as volume was concerned but the practical advantage was
all in favor of the resistance coupled circuit. It brought in the
station with less noise and with a steadier volume. The differ-
ence is to be found in the control of the regeneration rather
than in the coupler between the two tubes.

It will be observed that the detector plate return in the resis-
tance coupled circuit goes to the highest voltage available, that
is. 135 volts. This was necessary in order to get regeneration

IIERI{ is a four-tube short-wave receiver with resistance

LIST OF PARTS
Coils

Chl, Ch2—Two 800-turn duolateral choke coils

L1L21.3—One set of plug-in coils according to design cited
Condensers

C1—One 0.1 mfd. by-pass condenser

C2, C3—Two 1 mfd. by-pass condensers

C4—One 0.0005 mfd. condenser

C5, C6—Two Hammarlund 125 mmfd. tuning condensers

C6 (grid condenser)—One 0.00025 mfd. condenser with resis-

tance clips

C7—One 0.00025 mfd. fixed condenser

C8, C10—Two 0.01 mfd. condensers

C9, C11—Two 2 mfd. by-pass condensers
Resistors

R1, R9—Two 250,000 ohm resistors

R2—One 300 ohm resistor

R3, R7—Two 2 megohm grid leaks

R4—One 2,000 ohm resistor

R5—One 1,250 or 1,300 ohm resistor

R6, R8—Two 50,000 ohm resistors

R10—One 1 megohm grid leak

Rh—Optional 200,000 ohm variable resistance in series with R6
Other Parts

Six binding posts

Five UY sockets

Two dials

over the entire scale of the tuning condenser. \Morcover, it was
necessary to reduce the coupling resistance R6 to 50,000 ohms.
In the circuit the resistance R6 was first a 200,000 ohm variable
resistor. The tuning condenser (5 was set at maximum and
then the regeneration control condenser C7 was turned and the
point noted where the circuit broke into oscillation, as deter-
mined by the characteristic click. When R6 was too large this
click was not observed and it was only when it had been
reduced to 50,000 ohms that click appeared. A fixed resistance
of value was then substituted. This vielded oscillation all
over the dial of C5 and it could be controiled by C7. Inciden-
tally, the 200,000 ohm variable resistance left in the circuit in
series with the fixed 30,000 ohm resistance provided not ouly a
good regeneration control but also a good volume control. How-
ever, it is not necessary to use both C7 and the variable resis-
tance.

When the circuit had been adjusted in this manner there was
no squealing of the blocking type at any setting of the tuning or
regeneration control condenser and the control of volume was
very smooth. This accounted for the steadiness of the signals
from the distant station.

The oscillation does not depend alone on the setting of C6 and
on the effective voltage on the plate, but also on the efficiency
of the tuning coil L2 and on the number of turns on the tickler
L3, After the adjustment had been made for the tickler which
had worked well with transformer coupling and also with the
50,000 ohm resistance in the plate circuit, the number of turns
was doubled. This made the circuit uncontrollable and increas-
ing the resistance in the plate circuit did not stop the oscillation
satisfactorily.

Grid voltage plate current curves were taken on the screeu
grid and pentode tubes in the audio amplifier to check the grid
bias resistor requirements. It was found this way that a
resistance of 2,000 ohms was satisfactory for R4 and a resistance
of 1.300 ohms for R5. If a 1,250 ohm resistor is available that
is just as good, but higher values than 1,300 or lower than 1,000
are not recommended.

The design of the coils for this circuit is the same as that of
e coils for the circuit published on page 4, June 13th issue, the
coil design appearing on page 5. The other parts required are
given in the list herewith.

Condensers C2 and C3 are made one microfarad each so that
thev will serve as by-pass condensers across the B supply as well
as hy-pass condensers for the radio frequency currents.

The circuit must be grounded when in use, for otherwise it
will be unstable. The ground should be connected to B minus.

In order to eliminate body capacity effects the front panel
should either be of metal and connected to ground or else there
should be a grounded metal plate back of the dials. Some dials
are so constructed that this is automatically taken care of.

It is essential that a vernier dial, that is, slow motion dial, be
provided for the tuning condenser C5 for otherwise it may be
that some weak stations will be passed over entirely. On the
regeneration control condenser it is desirable to have a similar
low motion dial but in case it is necessary to maintain symmetry
in the layout a simple knob can be used.

The first and third tubes are 236s, the second a 237. and the
fourth a 238 pentode. The heater voltage H may be supplied
either by a battery or a transformer provided the voltage is 6.3
or slightly more.
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Securing High Detecting Efficiency

HAVE built one of your superheterodynes in which grid bias
I detection is used in both detectors. The bias is obtained by

returning the cathodes to different points on a voltage divider
connected between B minus and B plus. Apparently I am not
getting the correct bias because I am not getting much out of
the set unless I bias the two detectors with batteries. Is not the
potentiometer method as effecive as the battery method of get-
ting bias? I would appreciate a suggestion for improving the
circuit in this respect.—F.W.R.

Possibly you are getting too much bias on the tubes when you
use the potentiometer method. Instead of connecting the posi-
tive end of the voltage divider to the high voltage point you can
connect it to the screen voltage tap. This will lower the current
through the voltage divider and also the voltage drop across any
portion of it. If the highest voltage in Fig. 928 is 180 volts and
the potentiometer resistance Rs is 30,000 ohms, the current
through it is 6 milliamperes. If you connect the positive end of
the voltage divider to the 67.5 volt point the current through
the 30,000-ohm resistance will only be 225 milliamperes. This
change may be enough to bring the bias within the operating range.
For a 224 you might need a bias of 4.5 volts for good detection,
which means a bias resistance 2,000 ohms, which should be the
resistance between ground and the cathode connection. This
does not take into account the current in the tube itself. which
will increase the bias a little. If this does not bring about effec-
tive detection, a 20,000 ohm resistance may be connected in the
cathode lead of each tube, dispensing with the potentiometer.
In each case this 20,000 ohm resistance should be by-passed
thoroughly for the lower frequency involved, that is to say, for
the intermediate frequency in the first detector and for the
lowest audio frequency in the second detector. A condenser of
0.1 mfd. across the first and one of 4 mfd. across the second
should be enough.

* ok ok

House Antenna Does Not Function

LIVE in a house in which built-in antennas are provided, as

well as built-in grounds. When I connect to the ground there

is an effect as would be expected, but there is no effect when
the antenna is connected. That is, it makes no difference wheth-
er the antenna post on the set is connected to the house
antenna or not. The antenna wire runs to the roof of the house
and should be very good considering its height. I cannot under-
stand why it does not work. Do you suppose that there is a
short to ground somewhere?—F W.R.

A long wire alone does not make an antenna. It is very likely
‘there is a ground, though not necessarily an actual metallic con-
nection between the ground and the antenna wire. The short is
capacitive and is due to the high capacity between the antenna
wire and grounded objects all around it. There are grounded
conductors all around, below, on the sides and above the antenna
wire. If there is a water tank on top of the building this is
grounded and it may be that the top of the antenna is lower
than the top of the ground. In that case you have no antenna,
only a wire called an antenna by courtesy. This does not apply
to the case when there is a common amplifier which feeds into
the wires run to the various apartments, that is to say, the
antennaplex system. While there may be much loss in the feed
line there is so much amplification in the common amplifier, and
there is also so much pick-up by the common antenna, that the

signal is strong as it comes to the radio receivers connected to
the system.
* + %

Coil for 250 Mfd. Condenser

HAVE a 250 mmid. tuning condenser which I wish to use in
lan oscillator to cover the broadcast band. I wish to wind a

coil on a 1.25 inch plug-in coil. How many turns should I use
if the wire is No. 28 enamel covered?—T.C.R.

Put 148 turns of the wire on the form for the tuned winding.
This will require 2 inches of the axial length of the form. It
may be that the inductance will be slightly higher than neces-
sary, due to the distributed capacity in the circuit, which cannot
be taken into account beforehand. Hence remove a turn at a
time until 550 kc is generated when the tuning condenser is set
close to maximum. For the other winding half as many turns
will be sufficient. .

Receivers for Television

T is said that regenerative and superheterodyne receivers
I cannot be used for the reception of television signals. If

this is true, what is the redson?—F.W.R.

They can be used all right, but they have disadvantages. The
main one is that they are too selective. A television radio
receiver must be able to receive a wide band of frequencies so
that it must not be so selective as broadcast receivers to separate
stations. If the television receiver is too selective the detail of
the picture will be tuned out. The set must not only receive
frequencies above the audible range but also frequencies down
to and blow the lower audible limit. Hence not only must the
radio tuner be broad but the audio frequency amplifier must
have a flat characteristic over a band from about 16 cycles per
second to 30,000 to 50,000 cycles per second. This is a very
great order. The regenerative and superheterodyne receivers
may also_lack the stability required and they may bring in too
much noise. Noise will show up more on the picture than in
the audible signal.

Pentode Screen Gets Hot

HAVE hooked up a receiver with a 238 pentode tube in the
Ilast stage. The quality is not good and it seems as if the

tube is badly overloaded. 1 notice that the spiral representing
the screen gets red hot during operation. Does this indicate that
the voltage on the screen is too high? Kindly suggest the reason
forcheJdistortion and the cause of the heating of the screen.
—H.G.]J.

Both the heating of the screen and the distortion indicate that
the grid bias is not right. Since the screen gets hot the bias
is evidently not high enough. Perhaps you don’t have any grid
bias at all.

* % *
Sound in Solid Substances '
AN sound travel in solid substances such as iron, stone, and
C in liquids such as water and oil? If so, why is it that one
cannot hear through solid and liquid substances?—N.J.

It depends what is meant by sound. Ordinarily, sound is only
a wave motion in air or other gases. This wave motion is
characterized by the fact that the motion of the individual par-
ticles of the gas is in the same direction as the direction of travel
of the wave. That is, sound is a longitudinal wave motion.
There is also longitudinal wave motion in solids and liquids, and
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physicists 1efer to this as sound. The speed of sound waves
of this type in solids and liquids i1s much greater than the speed
of sound in air, about five times as great. The actual speed in
any substance depends on the density and elasticity of the sub-
stance. The reason sound will not go through liquids and solids
1s not that it will not travel in them once it is in but that it will
not transfer from air to these substances, nor from these sub-
stances to air. In striking the surface of such a substance the
waves are reflected either back into the air or back into the sub-
stance, depending on which way they are approaching the
surface.
* ok k
@ of Circuit From Resonance Curve

N one of your issues vou derived the Q of a tuned circuit

from the frequency difference between the peak and the

point where the current is one-half. Will you kindly explain
how this is done? —F.C.R.

The ratio of the current at any frequency to the current at
resonance is the square root of {14 Q% (1—r2)*}, in which Q is
the sclectivity, or the ratio of the inductive reactance to the
resistance, and r is the ratio of the resonant irequency to
the other frequency. Ii the off-resonance frequency is taken
where the current is half as great as at resonance, this ratio
should be equal to 2. Hence the square of the ratio is equal to 4.
That is, we have [l 4+ Q2*(1 —r*)%] =4. Subtracting one from
each side and extracting the square root, we have
Q0 —r*) =1733. Knowing r we can get Q. Suppose it is
found that the frequency of resonance is 450 kc and that fre-
quency above rcsonance where the current is one-half is 470 kc.
Therefore Q equals 20.8. A slightly different value is obtained
on the low side of the peak

ok
Band Spanmng Condenser

HERE is a tvpe of condenser known as band spanning con-
I denser which has some circular plates and somie cut in the
ordinary fashion. \What is the object of the circular plates?
They do not contribute anything to the tuning and could just
as well be Jeft out. Will you kindly explain what a band span-
nming condenser does and why the circular plates are used?—

B.W.R

Jand spanning condensers do just what the name implies,
cover a certain band of frequencies as the dial is turned from
one end to the other. The circular plates contribute a fixed
capacity while those plates that are cut contribute to the tun-
ing. The smaller the variable portion of the condenser is in
comparison with the fixed, or circular plate, portion, the nar-
rower is the band covered and the easier it is to separate stations
within the band covered. In place of the circular plates a fixed con-
denser of other type could be used, but the circular plates make
an air dielectric condenser which is more efficient than any other
type. Only amateurs use the band spanning condensers and they
are therefore so made that they cover one of the amateur bands.

® ok 3k

Simple Coil Winding Rule
ILL vou kindly give a simple rule for winding short-wave
coils to cover certain frequency ranges? For example,
suppose one coil with a given condenser covers from
1.500 to 3,000 kc and this coil has 15 turns, how many turns
should a coil that covers 3,000 to 6,000 kc have? I helieve there
is such a rule—W.H.J.

There 1s such a rule, but it holds only approximately for cer-
tain types of coil, that is, for coils in which the inductance is
proportional to the square of the number of turns. It holds
approximately for short, compact coils and for solenoids that
are very short compared with the diameter. The rule is that the
product of the turns and frequency for the two coils should be
equal. This assumes that the condenser is the same in the two
cases and also that the diameter of the coils 4s the same. If a
16-turn coil tunes to 1,500 ke a coil that would tune to 3,000 ke
should contain N turns when N 1s determined by the equation
16x1, 500 = Nx3,000. N equals 8 turns. Actually, if the 16 turn
coil tunes the 1,500 ke, the 8-turn coil will tune little lower than
3,000 unless the axial lengths of the two coils are the same.
When the axial lengths are the same the inductances are pro-
portional to the square of the turns and the frequencies, for a
given condenser, arc inversely proportional to the turns. The
above equation, which is the rule. then holds for very compact
coils and for coils having the same shape factor as well as the same
diameter. Stating the rule in symbols, we have N.Fi = N.F..

ok X

Using Harmonics in Calibrating Oscillator

HAVE tried to calibrate an intermediate frequency oscillator

against an oscillator covering the broadcast band, which I

have very carefully calibrated against broadcast stations. No
matter where I set the broadcast frequency oscillator, there are
squeals everywhere on the lower frequency oscillator, or vice
versa. Is there any simple relationship between the {requencies
and the points where the squeals occur that can be used in
determining the frequencies of the unknown oscillator? Suppose,
for example, that I set the low frequency oscillator at the lowest
irequency and find that as I turn the broadcast frequency oscil-
lator condenser there are squeals everywhere. How can 1 tell
what the frequency of the IF oscillator is?—B.W.T.

The frequency of the IF oscillator must be found by deduc-
tion from the evidence at hand. In the first place, some squeals
are very much louder than others. These come from beats

FIG. 929
A diagram of a short-wave converter with built-in B supply.
This circuit is exceptionally sensitive but the sensitivity de-
pends on the proper coupling between the detector and the
first tube in the broadcast set.

between the fundamentals and the lower order harmonics. The
frequency difference between two adjacent beats of the first
order, that is, the loud ones, is equal to the frequency of the IF
oscillator. Suppose, for example, that a loud squeal is found
at 360 kc. another at 700 ke, and still another at 840 ke. There
may be squeals between any two of these but these squeals are
weak. \We then have reason to believe that the irequency of the
IF oscillator is 140 kc because the difference hetween anv two
adjacent major squeals is 140 kc. We can strengthen our belief
by dividing each frequency by 140. If in each case we get a
whole number we are sure that our intermediate frequency is
140 ke. Dividing 360 by 140 we get 4, and therefore 560 is the
fourth harmonic of 140. Dividing 700 and 840 by 140 we get
5 and 6 respectively. These came out exact because they were
assumed. [n practical cases the number may not come out exact
because of errors in reading the broadcast frequency oscillator.
But they will come out close enough to tell which harmonic is
being dealt with. Having found what we believe to be the
fundamental of the low frequency oscillator. we can check it
up by means of the lesser squeals. There should be squeals at
3/2, 5/2, 7/2. 9/2, etc.,, times the 140 kec. The first of these that
falls within the broadcast range is 9/2, which is 630 kc. A squeal
should be found there on the broadcast oscillator, provided that
we have selected the right value for the low frequency. And
there should be dnother at 11/2, or 770 ke, and another at 13/2,
and so on. But most of these will be very weak, so it is necessary

tc listen very carefully for them.
R

Converter With B Supply

ILL you kindly show the circuit of a short-wave con-

verter in which the B supply is built in and which can-

tains a stage untuned radio frequency amplification ahead
of the detector and a circuit after it tuned to the intermediate
or broadcast irequency?—W. H. L.

IFig. 929 contains such a converter. The rectifier for the power
supply is a 227. The volume control potentiometer P should
have a resistance of 30,000 ohms. The other parts are typical
and may be found in almost any converter. The circuit LC9
should be tuned to a broadcast frequency and therefore these
parts are the same as those used in ordinary broadcast tuners.

® %%
Pentode as Power Detector
AN the 238 pentode tube be used as a power detector work-
C ing into a stage of push-pull using the same type tubes?
If co. what should the grid bias be? —F.\V.B.

Surely, the tube can be used as power detector. It is only
necessary to provide the correct bias on the control grid. In a
tvpical circuit with 135 volts on the plate and screen grid, it was
found that the plate current was practically reduced to zero at
35 volts on the control grid. Hence, if the bias is between this
value and 30 volts the detection should be good. Of course, if
the tube is to be followed by push-pull it is necessary to use a
push-pull transformer between the detector and the next stage.

* ok *

Sub-Harmonics

J HAT is the meaning of sub-harmonics? I can under-
stand harmonics, which are integral multiples of the
fundamental, but I cannot sce what sub-harmonics can
be. Certainly there can be nothing lower than the fundamental
or the frequency called fundamental would not be that. I can
also see how a vibrating body, such as a string, can vibrate at
harmonic frequencies, but I cannot see how it could vibrate at

frequencies less than the fundamental—R.\.N.

The term sub-harmonic is used only ior convenience when
discussing a given frequency used as fundamental. The har-
monics of this frequency are the integral multiples of it. Sub-
harmonics are other frequencies, generated some other way,
which bears a 1/2, 1/3, 1/4, etc., relationship to the fundamental.



13

RADIO WORLD

June 20, 1931

A THOUGHT FOR THE WEEK

HE conquest of static by the resonrce-

fully retiring sun spots, which have

nearly won a complete victory over
the imps of the air, has done more to make
the Summer less dreaded by radioists than
has any other single feature—not even ex-
cepting the bettering of Suwwmmer air pro-
grams generally. OU Man Static was the
most unwelcome visitor that ever entered
the homes of the nation and now that he has
been pretty well covered up in his grave let
fans, dealers and wmanufacturers throw on
another spadeful or two of earth and in
mighty chorus join in singing “Happy Days
are Here Again!”
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Electrical Interests
Establish Own Code

Chicago.

How the radio industry can effect con-
siderable savings in the cost of tele-
graphic communication after September
1st through the use of the telegraphic
code, prepared by the radio and electrical
industries, is outlined in a statement just
issued by a joint industry committee.

The new telegraph code, both for radio
and electrical uses, has been developed
after months of work by the Radio Manu-
facturers Association, National Electric
Lamp Association, National Electric
Manufacturers Association, Radio Whole-
salers Association, Society for Electrical
Development, and other interests. It has
been compiled under expert supervision
from within the radio industry by a com-
mittee headed by R. F. Pierson, of Ft.
Wayne, Indiana. It provides for econ-
omy in communication and also for
cheaper, more frequent, more accurate
and more comprehensive exchange of in-
formation of immediate necessity.

‘The new code is the first instance of
the entire industries uniting on a general
code and its success, of course, depends
upon the scope of its adoption.

Television is Used in

Health Chief’s Talk

The first public health television
broadcast was made recently by Shirley
W. Wynne, Health Commissioner of New
York City, over W2XCR and WGBS.
The broadcast was the first of a series of
addresses on weight control to be given
every Monday afternoon during June and
July. Dr. Wynne wili explain safe weight
reduction methods and give scientific and
medical information on the subject.

RADIO ADVERTISING

The American public, I hear it said, ob-
jects to so much radio advertising. I am
not so sure of this ; it does not seem to
object to advertising elsewhere—in the
magazines and newspapers, for instance.
It is preposterous to put the blame for
blatant advertising on the broadcasters.

—Henry A. Bellows.

11 0F 13 USE
60 LINE BASIS
IN TELEVISION

Television transmission is gradually
getting on a standardized basis, so that
the early difficulty of disc changing is
disappearing.

The present predominating basis is 60
lines per frame, 20 frames per second, call-
ing for disc rotation at 1,200 revolutions
per minute. Thus a standard motor speed
is being established. as well as a2 method
of dissecting the picture.

The Radio Manufacturers’ Association
has never adopted any standard, but the
practices of 48 lines per frame, 15 frames
per second (900 r.p.m.) and 60 lines per
frame. 20 frames per second (1.200
r.p.m.) have been recommended.

Great Progress in Few Months

The standardized basis that is eventu-
ating is due largelv to the recognition by
the stations themselves of the advisability
of uniform practice.

D. E. Replogle, chairman of the com-
mittee on television of the general stan-
dards committee of the R.M.A., said:

“During the past few months great
progress has been made so that to date all
the active broadcasting interests are using
the 60-20 recommended practice. Practi-
cally every station capable of being re-
ceived throughout the East is operating
on 60-20 and instead of there being great
television differences. there is a large
degree of uniformity in our experimental
broadcasting.

“Television will be the next great step
in science.”

List of Stations

Following is a list of active television
transmitting stations, showing that of the
19 listed, 11 definitely subscribe to the
60-line method :

2000-2100 KC.
Lines
Call Power per
Letters Company  Location (watts) Frame

W3NXK-—TJenkins Laboratories, Wheaton,

Md. . cetmmanis o e . 5,000 60
W2XCR—TJenkins  Television  Corp.,
New York, N. Y.........o.. 5.000 . 60
W2XAP—Jenkins  Television Corp.,
portable ......ccieiiiiieinn. 230 60
W2XCD--DeForest Radio Co., Passaic,
o o e o anos c-Coaa 5,000 60
W2XBU-—Harold E. Smith, Near
Beacony N. Y. . citumed 100 48
WINAO-—-Western Television Corp.,
icago, Il fimtetmom .opbiui 500 45
21060-2200 KC.
W3XAD—RCA Victor Co., Camden,
[ RS - P (== 500 60
W2XBS—National Broadcasting Co.,
New York. N. Y. ........... S, 60
W2XCW—General  Electric . Co., 8.
Schenectady. N. Y. ......... 20,000 —
W8XAV—Westinghouse Elec. & Mfg.
Co., E. Pittsburgh, Pa....... 20,000 60
W2XR-—Radio Pictures, Inc., Long
Island City, N. Y............ 500 60
WIXAP—Chicago Daily News, Chi-
cago, Il Beihdsbr. el da. 1.000 45
W3NAK—National Broadcasting Co.,
Bound Brook, N. J... _..... 5000 60
2750-2850 KC.
WI9XAA—Chicago Federation of Labor,
Chicago. T1l. ............on.s 1,000 48
W9XG—Purdue University, W, Lafay-
ette; Ind. . ommvmssmcerizmem - 1,500 —
W2XBO—United Research Corp.. Long
Island City, N. Y. ......... 300 —

2850-2950 KC.
WI1XAV—Shortwave & Television
Lab., Inc., Boston. Mass.... 500 60
WY9XR—Great Lakes Broadcasting Co.,

Downer’s Grove, TIl. ....... 5000 24
W2XR—Radio Pictures.. Inc.. Long
Island City, N. Y........... 500 60

Television’s First
Merger Announced

Chicago

The world’s first merger of television
was concluded in the affiliation of the
laboratory of U. A. Sanabria, Chicago
experimenter, with the Shortwave and
Television Corporation which has visual
and sound broadcasting stations in Bos-
ton and television headquarters in New
York.

Mr. Sanabria gave a demonstration of
his ten-foot images before experts from
the East and also showed for the first
time pictures in definite black and white
as contrasted with the usual red-tinged
glow of Neon tubes.

Sanabria startled the scientific world
a few, months ago by exhibiting the large-
sized television reproductions which ex-
perimenters have been seeking for years.

Sanabria, twenty-four years old, has
been conducting research into television
since his attendance at Oak Park High
School, in 1923.

VISION FORUM
DEMONSTRATED

Washington.

Linking radio and teletype to report
progress of scheduled aircraft and to de-
scribe weather along airways is a possi-
bility, 1f experiments now in progress are
successful, according to information issued
by the Aeronautics Branch of the Depart-
ment of Commerce. Investigation into
coordination of these systems is under
way on part of the New York-Cleveland
airway and preliminary results have been
encouraging, it was stated.

The system employs the regular tele-
type ground circuit from New York to
Cleveland by way of Bellefonte, Pa., and
another circuit through Buffalo, N. Y.
Messages transmitted along the Belle-
fonte circuit are sent to Buffalo by radio
before being transmitted over the second
network. At Bellefonte are apparatus to
convert teletype signals into code for
transmission to Buffalo, where other
apparatus reconverts the signals into tele-
type, which go over the second ground
circuit. Possible application of the sys-
tem include bridging terrain over which
it would be difficult to install land circuits
and for use in case the land circuit
becomes disrupted.

Kent Personally Sued

on Hazeltine Patent

Philadelphia.

Suit to hold A. Atwater Kent personally
liable for iniringement of the neutraliza-
tion patent was begun by the Hazeltine
Corporation, of Jersey City, N. J.

The Hazeltine Corporation won a deci-
sion in the Federal Court against the
Atwater Kent Manufacturing Company,
and a special master is computing the
damages. The new suit is based on the
contention that Kent, largest stockholder
and guiding genius of the company, is
personally responsible for infringements.

RADIO DIRECTOR ABOLISHED

Montreal—Announcement was made by
W. S. Thompson, director of publicity,
Canadian National Railways, of the aboli-
tion of the office of director of radio and
the appointment of E. A, Weir. hitherto
director of radio as assistant director of
publicity.
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DINERS ENJOY
2-FOOT IMAGE
BY TELEVISION

Chicago

Recently at the annual dinner of the
Chicago branch of the American Society
of Mechanical Engineers a group of about
250 saw and heard their principal speaker
by radio.

Just as the national president of the
society was being introduced, curtains
were drawn aside and the lights lowered
in the huge ballroom. There on a screen
upon the platform appeared the speaker’s
head and shoulders, life size, and clearly
reproduced. Presently, without delay, his
voice filled the room.

While the speaker was going to the
television studios of WI9XAQO about two
miles away, a brief talk on television was
given by W. N. Parker, engineer for the
Western Television Corporation, whose
cooperation made the demoustration pos-
sible. The audience was given an ex-
planation of what they were about to wit-
ness.

Lenses Used in Scanning

As the speaker stood before the micro-
phone, in the dimly lighted studio, a tiny
spot of light was rapidly playing over his
face in a series of parallel lines. The
light came through a small window from
one of the several scanners in the control
room which employ 45 hole three spiral
discs running at 900 revolutions per min-
ute. A group of eight photo-electric cells
arranged about the window served to
pick up the light fluctuations reflected
from his face. A special amplifier in the
control room amplified the feeble photo-
electric currents and caused the 2,050 kc.
carrier wave of WI9XAO to be modulated
with the Television signals.

At the Edgewater Beach Hotel, where
the dinner was held, a telev1snon radio
receiver was set up and its output con-
nected to the special projector on the
ballroom stage. This projector differed
irom the usual television receiver scan-
ner in that it used 45 lenses instead of
the tiny pin holes, to utilize more effi-
ciently the light from the neon lamp.

The forerunner of the modern camera
used a pin hole for the lens. High speed
snapshots are possible today with lenses
while several minutes’ exposure was re-
quired for a pin hole camera.

Lamp Drew 15 Milliamperes

Since the scanner’s lenses were about
an inch in diameter, the 43 lenses required
a disc about two feet across. The dis-
tance to the screen was several feet and
was adjusted to focus an image oif the
special point source necon lamp. As the
disc revolved, this image spot swept across
the screen in a series of parallel lines
which blended into a smooth pinkish field
about two feet square.

When the receiver was tuned to
WIXAQ, the television signals caused the
brightness of the spot to vary as it
travelled across the screen and a new
picture of the speaker was painted every
fifteenth of a second. This was too fast
for the human eye so that the audience
seemed to see the speaker in every motion
and facial expression.

Although the brightness of the picture
was sufficient to enable the speaker to be
recognized the entire length of the 150
foot ballroom, the energy supplied to the
neon lamp was exceedingly small, the
direct current through the lamp being
about 15 milliamperes.

Literature Wanted

Readers desiring vadio literature from
manufacturers and jobbers concerning stand-
ard parts and accessories, mew prodwcts ond
new circusts, showld send a reguest for pmb-
lication of their mame and address. Send
request to Literatsre Editor, Rapio WoaLb,
145 West 45th Street, New York, N. Y.

LeRoy D. Brown, Radios, 83 Mills St., Morris-
towa, N.

Collins Radio Service, 1230 W. 4th St., Santa
Ana, Calif.

O. Bernard, 110 Cross St., Lawrence. Mass.

. Powers, 413 E. 140th St N. Y. City.

James Barnes, 323 Woodland Ave., Grove

City, Pa,

Arthur Abrahamsen, 3819 Tyler St.,, N. E., Minne-
apolis, Minn.

Pi{nkerton McRae, 2119 Spring St., Little Rock,

DuWell Stores, Radio & Auto Accessories, 231
Main St.,, Hartford, Conn.

J. D. Henry, Radiotrician, 921 E. Franklin St.,
P. O. Box 603, Ocala, Fla.

Charley:vi A. Vitter, 27 Fitchett Ave., Poughkeepsie,

.Edgar Dolber, 4531 Fountain Ave., Hollvwood,

alif.
Geo. Henry Dufour, 51 Fourth St., Limoilu, P. Q.,
Canada,
W, C. Clinchard, Europa No. 2, Santurce, P. R,
Tire Service Co, Central at 8th Ave., St. Peters-
burg. Fla,
Chas. W. Engel, 28 Main St., Souderton, Pa,
lees Stevenson, 165 Buckingham St., Hartford,

Pleasant H. Rucker, 1804 Neww Jersey Ave.,
N. W., Washington, D,

K. F. Brush, 1716 State St., Schenectady, N. Y.

L. Schmidt, . 0. Box 600, Great Falls, Mont,

Dx&.)hR. C. Heflebower, 22 W. 7th St., Cmcinnati,

io.

W. B. Floyd, Box 22, Monroe, Va.

T. E. McCright, 442 Quincy Ave, Ottumwa. Towa.

Bezanson Radio Service, 226 Commercial St., E.
Braintree, Mass.

Ward and Walker, Box 42, Collins, Miss.

J. R. Smith, 7909 Aurora Ave, Seattle, Wash.

Befx;nard J. Preusser, 7317 Schley Ave., Swissvale,

H&goyv Gruen, 40-09—95th St., Elmhurst, L. I.,

Otto L. Neal, Radios and Tubes, 101 S. Main St.,
Wetumka, Okla.

B. N. Harrington, Box 223, Washoungal, Wash,

Louis Beyer, Donahue, Towa.

Frank W. Ainsworth, Columbus, Kans.

Dr. H. T. Royce, Pme Bluff, No. Car.

John Brennan, 20 Herkimer St., Buffalo, N. Y.

SVH Sheib, ¢/o Froehling & Robertson, Richmond,
a

John Bartholomew, 134 Monck Ave., Norwood
Grove, Men., Can.

Melvin_D. Getchell, 14 Fulton St., Woburn, Mass.

C. C. Fields, Flclds & Fields, Spencer, W. Va.

Flis_d W. Spencer, 341 \\yommg Ave., Buﬁalo,

R. A. Phllllpson Dahlonega, Ga.

L. D. Dedini, 720 Jones St., San Francisco, Calif.
R. H. Koch, Prestonburg. Ky.

Allen H. Schooley, Box V, Sta. A, .\mes. lowa.
’\Iaunce R. Thomas, 511-12 Liles Bldg.. Amiston,

TJ. J Foster, Napoleon, Ohio.

Howard S. Noling, Standard Home Utilities, 209
Lincolnway, W., Masillon, Ohio.

Walter Helbig, 5861 N. Tolman Ave., Chicago, TIL

Frank F. Bodine, 7 Fayette St. Pa]myra N. V.

Jos Stephauskx, P. O. Box 272, Niagara Falls,

G. K Harrmgton, Manette, Wash.
R. H. Dunn, 32 W. Bulcorn St, Buffalo, N. Y.
H. L. Wilhams, R. D. No. §, Horseheads, N. Y.

SUN AND MOON
EFFECT ON SW
10 BE TESTED

Influence of the sun and moon on
shortwave reception is to be studied by
scientists. The Perkins Observatory of
Ohio Wesleyan University, which has
made extensive studies on broadcast re-
ception, will have the co-operation in the
new work of the Warner and Swasey
Observatory of the Case School of Ap-
plied Science in Cleveland.

Prof. Harlan T. Stetson, director of the
Perkins Observatory, in a communication
to the Shortwave and Television Corpora-
tion, said:

“In regard to our present research on
radio reception as affecting high frequency
ignals, we are preparing apparatus this
Summer for an extensive study. In this
case the broadcasting as well as the re-
ceiving will be under our control.

“We shall send signals at different
hours of the day and night on 20, 40 and
80 meter bands.

“These will be automatically recorded
here at the Perkins Observatory and
should furnish valuable information in
the course of time on the influence oi the
sun and moon on short-wave reception.

“All that has been published so far has
been pertinent to the broadcasting band.
As there are unquestionably critical
heights in the Heaviside layer for various
distances in reception, it is a little difficult
to predict short-wave transmission on the
basis of broadcast data.

Life-Size Television
Promised by Company

The Western Television Corporation, of
Chicago, announces that development
work is nearly completed on a home tele-
vision receiver which projects a bright
picture onto a two-foot square. A special-
ly constructed lens disc combined with a
newly developed neon lamp reduces the
bulk and power requirements to a fraction
of that demanded by present home tele-
vision receivers.

Life-sized pictures, already shown ex-
perimentally, soon will be available for
the home at a reasonable cost, the com-
pany states.

it gives.

Special SHORT WAVE Number of
RADIO WORLD

Will Be Published July 8. Dated July 11.

Nobody has to be told that the Short Wave angle of radio is a mighty impor-
tant factor at the present time. It has gone so far ahead of the merely
experimental stage that there no longer is the slightest doubt as to its fixed
and ever-increasing importance and value.

Radio World has done its share in informing the public of the important developmeuts in
Short Wave theory and practice. Its columns have reflected from week to week the knowledge
of our experts who have written on the subject.
and other illustrations have been used with the text matter, and the trade aspects have been
given careful attention. An army of Short Wave enthusiasts has flocked to our banner as
subscribers and purchasers at the news-stands.

Now Radio World announces a special Short Wave number to be published July 8 and
dated July 11. *This issue will reflect the latest word in Short Wave developments.

If you have anything to sell in the Short Wauve field, be sure to use this number and reach
the many thousands who will buy it and eagerly read it.

Radio World’s rates of $150.00 a page and $5.00 an inch are exceedingly low for the service

Last form closes June 30.

RADIO WORLD, 145 West 45th St.,, New York City

Many interesting and informative diagrams.
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8iX ISSUES OF RADIO WORLD CONTAINED
SERVICE MANUAL RAMSAY HAAN RADIO MANUAL LOWING CipbUiTe:r DIAGRAMS OF THE FoL-

Dec. 6, (930—3A short-wave converter, 30 to 150
meters, using three 227 tubes, coll switch instead of
plug-in eolls. Filament transformer, 2%4v, and B volt-
afre, 1520 to 180 volts, required externally. Ome tuned
circult.

Dec. 20, 1930—3F'S short-wave converter, 20 to 150

i RADIOQ gleltlersl, using 1::;0 plu’g-lgo collsl.soﬂlnment ft.r;m;l’olnnel'
: : TROUBEE SHOUTING uilt in, requ g on to volts o voltage
Radio Service - externally. One tuned circuit,
IR RENE Jan. 31, 1931—1A de luxe all-wave converter, 15 to
Manual 600 meters, with filament supply built in. Uses three
1 224 tubes. B voltage 50 to 180 volts required exter-
and nally. Two tuned circuits.
. Feb. 14, 1931—RC27, two-tube converter, 30 to 150
Complete Dlrectm'y meters, using two 227 tubes, coil switch instead of
ot ali plug-in roils, filament transformer built in, B voltage
. rile 5 of 50 to 130 volts required externally. One tuned circuit.
Commercial Wiring Diagrams i April 18, (93f—Short-wave midget set, using three
5 e 227 tubes, for one stage R, detector and one audio.
Uses plug-in ceils, 15 to 200 meters. Filament trans-
former built in. B voltage of 50 to 180 volts required
externally. Plugs into detector of a broadcast set, or
connects to power amplifier or earphones. Two tuned
cireuits.

Also, & one-tube set for broadcast and optional short-
wave use and as calibrated oseillator.

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

Send 75c¢ for the Dec, 6, 20, Jan, 31, Feb. 14 and

— o April 18 and 25 issues, or send 15¢ for copy of any
6xd”’.  Order Cat. The Bow editisalofiaThe M.m one of these.
—Ea iy the primciples, methods, er ap-
‘Experimentsl  pargtus of radlo transmitting and RADIO WORLD
B.WM"W },hnl roghinl uA e‘.:!plci: courte in 45 WEST 45TH STREET
2 -+ radio operation in a single velume
Ulustrations ; Prof. Physies, In- By shaptors inciade: e NEW YORK, N. V.

grams of commercial
receivers

diana  University. mmhry Electricity and Mag-
and power
amplifiers; 352 pages;

355 pages, 188 1l- netism; Motors and Geuerators,
lustrations.  Cloth Storage Batteries and Chuml

course en cever. Order Cat.  (Cireuits; The Vacuum Tubs;
servicing. Weight, REX......@ $2.78 euits Emplond in Vacuum 'l\lbo
3% 1lbs.  Complete = ““Fundamentals of Transmitters; Modulating Systems
§-page index. Filex- The Index to the commercial wiring dia- Radie,” by Ram- and 100% Modulstion; Wave-
ible leatherette sover, ¢rams takes up flve pages szlone. The ey, 374 pages, meters; Plezo-Electric Oscl.iators; 00
loose-leaf binding. index ia an alphabetical array of the manu- 402  1illustrations. Wave Traps. Nearly 900 pages, .
Order Cat. ORBM facturers’ names. with mndel mames and Order Cat. RFM 369 1llustrations; flexible fabrikoid 9
{ /3 a0600008000 $3.5¢ numbers stated. a.......... $8.50 cover. Order Cat. MAN @ $8.08

VARI-MU, $1.00

We carry the full line of Rextron tubes,
at smashing prices for first-class, A-1 tubes
with 1)-day money-back guarantee. The 247
pentode @ $1 and the 235 exponential or vari-
mu tube @ $1, as well as the 2-volt battery
tubes @ $1, afford a genuine opportunity to
get the new type tubes at new low prices for
“firsts.”

List of Tubes and Prices

BOOKS BY JOHN F. RIDER

Two new books by Rider are:

(1)—*Practical Radie Repairing Hints,” a handbook for
the radio worker. Replete with facts and figures, hints and
kinks. No Theory. No Formuise. Ia 1t you will find ex-
planations of the modern radio systems, automatic volume
watr] cireuits, new forms of volun dlurlbu . o . AUO-
gubl(' radio sets, pubile addres !

the 11 D!
tion of accurate and puctln testing circults of interest to
the service man, professional se builder and experimenter.

Among the many test stems described in this book are
tube testers, capacity systems, signal genersors,
radio frequency oseillators, audio oicillato

voitmeters, testers, ty teste etc. Materia)
for the man who wants a llmple test uni or ires a labora- d
ory arrangement. Order Cat. PTB .......... . @ $1.00 247 (pentode)

Other books by Rider are: %35 (vari-mu)

‘“Trouble Shooter’s Manual,”” the first comprehensive volume 22?
devoted exclusively to the topic. It is not only s treatise for 232
service men, telling them how to overcome thair most serlous 222

problems, snd diagramming the solutions, but it 1s a course
in how to become s service man. It gives details of servicing
and iIncludes more tham 100 actua]l factory-drawn diagrame
of eommercial receivers. 9 $ x 11.” 200 1uu$u%;ul

7
I7O (for AC) .
112A

IIZ (fnr AC) ;

Order Cat. T8M ...... 80080000085008

*‘Supplement No. 1, containing 115 disgrams o receivers, i t the diagrams im ““Trouble 240 ..... X
Shooter’s Masnual,”” but not duplicating any. These 115 diagr are supplied loose. They sre a mecessary ldjuncl UX-489 ...........
te those im “'Trouble Shla)lur'l le;ul:lL” 1g‘}'dar Cat.sgﬁUPP-lll e LT L T s @ 8. }
‘“Mathematics of Radio,”” by er, pages, x 11” ustrations, bridges the gap between the novice
and the college professor. It gives ® t'heoretlcu} sckground so neceu:ry !or A proper t::mde"“nm’n of radio u{d sudio RELIABLE RADIO CO.
oo oad MoR. orTens, T, o ; Jaductance, tmpedance, restatance, ste., aro emialned Flexile ree 143 Wast 45th Street, New York, N. Y.
TWO MASTERPIECES BY PROF. MORECROFT
“Principles of Radio Communication,’” by Prof. Johm ‘“Flements of Radio Communieation.’’ written in plais
H. Morecroft, seeond editlon. Prof. Morecroft, of the language, requiring little foundation knowledge of radio, is —_— S PE C TAL S _—
Electrical Engineering Department of Columbis University another fine Morecrolt book. The book is a ompleu .
and past president of the Imstitute of Radio Engineers, course on the of radio, ing much Five-lead cable, 2 ft. long, with plug to fit a
is & noted authority. Prier electrieal and mathematical never before Dublished. BM pages, 170 illustrations and five-prong (UY) socket. The cable is connected

owledge required 1.001 pages and 831 illustrations. & complete index. Cloth bound. This is one book

you
Cloth-bound. Order Cat.’ M-PRIN. +-vseeoeeeer @ $2.50  must bave in your library. Order Cat. M-ELEM. @ $3,00 at the factory so that following wires represent

the respective prongs of the socket: Blue with
white marker—G post of socket; Red—plate of

THREE BOOKS BY MOYER AND WOSTREL socket; Green—cathode of socket; Yellow—heater

adjoining cathode; Black with yellow marker—

The need for an up-to-dats book on radio tubes that snswers sll the important questions bas been filed by James heater adjoining plate. .....oooionieiii..s Net 65¢
A hMDYG:.d Director 1:'1! University Extension, and John F. Wostrel, instructor in radio engineering. Div{um of MARCO black bakelite vermer dials. Read 0-100
University Extension, Massachusetts Oepartment of Educstion. This book is s complete diseussion of tube prin- with a supplementary scale reading 0-10 between
eiples. !u.nctlmu snd uses. The essential principles underlyin: the operation of vacuum tubes sre explained in as figures on large scale. Takes a 34" shaft...Net 50c
and (0 4R b book covers the costruction, actlon, resctivation testing Parts for “A” battery eliminator: Dry rectifier,
snd use of "cuum tubes as well as specifications for ucnum tubes and -ppllutlonl for dlnnt control of industrial 2.10; 0-10 75¢; 20-volt fil t trans-'
processes and precision measurements. 397 Dages, cloth bound Order Cat. MWT. .......c.co0nnerennnecenn $ ammeter, C; vo. amen

‘“Practical Radlo,”” including the testing of radic receiving sets. former, $2.50. Will handle up to 2 amperes fila-
Order Cat. MWP, G ‘ ment current.

& onstruct
aow Drte  Order Cat MWC. GUARANTY RADIO GOODS CO.

143 West 45th St. New York, N.

Radle World, 145 West 45th Strest, New York, N. V.
Enclosed please find $.......... for which please

send st once. postpald, books indicated by my srosse: Remit with R A D l 0 w 0 R L D

Qs ORSM @ 3330 CiCat TSM @ .10 p ”
¢ 00 Cat. SUP-1 1.20 :
AE e 88 pe b 302 and “RADIO NEWS
. af - .
Cat. MAN $.00 [ Caf. M-ELEM @ 5.00 O d f
Bc-t. DRA 3 8.00 DG:L MWT 8 2.50 r er or BOT!#E?&
SoL I G B DUy W § R ONE .
al. o 8! "
DiCat. PTS @ 100 [lcat RTT @ 7.88 BOOks and You can obtain the two leading radio techoies] magazines
studen!

thst cater to experimenters, service men and
Name .......... 1000000 00600600 seeercesnsectnsnaanen the first and only national radio weekly and the leading
monthly, for one year each, at a saving of $1.50. The

Radio World for one
T We P y P t regular mail subseription rate for
ST T e year, 8 new e£nd fascinating copy each week for 52 wookl
a os age is $6.00. Send in $1.00 extra. get '"Radic News” also
Lo e S S Stats ............0.0.. for a year—s new issue each month for twelve months.
) Check here 1f C. 0. D. is desired. Total. 64 1issues for $7.00.
RADIO WORLD. 145 West 45th Street, New York, N. Y.
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Coils for Screen Grid RF and Sensitive Detector

The Diamond of the Air is a popular circuit using an
antenna coil and a three-circuit tuner. For this circuit the
standard Diamond pair of coils consists of two, wound on
—==4 21%-inch diameters, except for rotor on smaller form. The
standard pair may be obtained for .0005 or .00035 mfd. tuning.
Tickler coil has single hole panel mount. For .0005 mfd. order
PR-SDP-5, with blueprint, free with a six-months subscription (26
weeks) at $3.00. For .00035 mfd. order PR-SDP-35, free with a S1X-
month subscription at $3.00.

These coils will give extreme satisfaction and are excellent for the
Diamond of the Air, being specified by Herman Bernard, the designer
of the circuit. Shipping weight, 2 lbs.

High Impedance TRF Coils for Screen Grid Circuits

These shielded coils are especially suitable for screen grid circuits, but are adaptabie
also to other circuits.

They consist of a secondary wound on a 1%” diameter bakelite tubing, a layer of moisture-
proof insulating fabric, and primary wound over the secondary. The bakelite tubing is firmly
embedded in a veneered base, to which an aluminum plate is attached at bottom, punctured
to pass outleads and to coincide with mounting holes of the aluminum shield. The sh_leld ”
size is 2-11/16” x 2-11/16" x 33”. The mounting method keeps the walls of the shield
equi-distant from the coil. The outleads are: shielded wire lead to plate, red lead to B plus,
dark blue lead to grid and yellow to ground. hen the coil is used as antenna coupler a
fixed condenser of .00025 mfd. should be in series with the aerial. The connections should be: T
shielded wire to fixed condenser, red and yellow both to ground and dark blue to grid.

The coils are packed in matched sets of four. Thus they are of precision type, necessary J
for full effectiveness from gang tuning.

The primaries are of high impedance and the coupling to the secondary is very tight.
The primary was made so high (40 turns) so that turns could be removed as desired, for
proper proportion of stability and amplification, plus full-wave coverage.

For circuits using other tubes, the primary turns may be easily reduced by the user
even to 10 turns, by cutting the primary wire near where it enters the insulating cloth, and
unwinding all but 10 turns, cutting and then soldering the two wires together. Primary is
on outside.

Small primaries are necessary for general
purpose tubes, somewhat larger ones for
screen grid tube plate circuits. Coil and
shield sent free with $2 subscription for 16
weeks. Order PR-40-70 for .0005 mfd. or
PR-40-80 for .00035 mid.

Matched fours, order PR-40-70 MF or PR-
40-80 MF, free with $8 subscription, 68 weeks.

DYNAMIC TUNER ASSEMBLY —OTHER COILS

A tuning condenser with a dynamic coil 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 8 fited and a movable winding (rotor coil) in Series. The moving coil is
used as a trimmer, set once and left thus, so two separate tuning dials are made to read
alike, or gang tuning is made practical. No equalizing condensers needed. Do not couple
the adjoining shafts.

For antenna circuit input to any tube fitting four-prong UX
socket. or for interstage coupling for 225, 2014, 199, 240 or 230,
hut NOT interstage for 232 or 222, order PR-BT-L-DC.

Yor interstage coupling for 232 and 222, order PR-BT-R-DC.

For antenna circuit, as RF input to any flve-prong tube, order
PR-BT-L-AC.

For interstage coupling for 224, order PR-BT-R-AC.

The assembly will be sent free with a $4 subscription, 35
weeks (7 mos., 1 week). Shipplng weight, 2 lbs.

The dynamic eoil alone. for either .0005 mtd. or .00035 mfd.
tuning. The same coil serves either ca?nciﬂ, as the series rotor may be set in position to
increase or reduce the total secondarv inductance.

For antenna coil, all circuits, and interstage roupling for all tubes except screen grid.
order PIt-BT-3A, fres with $2.00 subscription, 16 weeks.

For interstage coupling from plate circuit of screen grid tube, order PR-BT-3B. free with

ANY ONE OF THESE FREE WITH $2 SUBSCRIPTION
(P_R-5-II'_P)~Specia1 three-circuit tuner for .0005 mfd tuned
Drimary in plate circuit of a screem grid tube; uutuned secondary.
l(‘f;}i!r;g-HT)——Same as Cat. 5-HT, except that it is for .00035 mfd.
(PR-T-5)-—Standard 3-circuit tuner for .0005 mtd. where primary
Is for any type of tube other than plate circuit of screen grid tube,
(PR-T-3)-—8ame as T-5, except for .00035 mfd. condenser instead
of for .0005.

(PR-2-R5)—Radlo frequency transformer for .0005 mfd. condenser

where high impedance untuned primary is in plate circuit of a

screen grid tube. and secondary is tuned by .0005 mfd.

l(J’I}»:}»R:})—Same as 2-R5, except that it is for .00035 mfd.
ning.

(PR-5-TP)—Radio frequency transformer for use where primary is

tuned and placed in plate circuit of screen grid tube, while sec-

ondary is not tuned. For ,0005 mfd.

é‘ﬁl};gTP)—bame a3 Cat. 5-TP. except that it is for .00035 mtd.
(PR-RF-5)—Radio frequency transformer for .0005 mfd. tuning,

where untuned primary is in plate circuit of any type tube except

screen grid.  Useful alao as antenna coupler.

t(5’};-?14‘—.’2)—Same as Cat. RF°-5, except that it 1s for .00035 mrd.
ning.

$2.00 subscription, 18 weeks. Send $2 for 16 weeks’ subseription and silelnl: any ONE of above

ten coils as premium. Shipping weight,

DOLLAR SPECIALS!

L N KN N N R N F ¥ ¥ ] A SR SN S SN NN S SN S SN, SN NN SN S
RADIO WORLD, (45 West 45th Street, New York, N. Y.
Enclosed please find §

Send $1 for 8 weeks trial subscription and get any one of the

ollowi remt :
following premiums free: 4 Enelosed please find $..... .. ........ for subseription for Radle

Klear Tuner, interference reducer, for minimizing or preventing xogmlgrté&'i:;iéﬁ': """""""" weoks. Ploase send mo the premium
cross-talk and cross-modulation. Makes a set more selective. O PR-40-80 $2 for 16 weeks; shipping welght.

1 lb.
Works with any receiver. Order PR-KLT. Shipping weight, 1 1b. [J PR-40-80 MP ﬁsuf;" 68 weeks (1 yr., 18 wks.); shipping weight.

(1 If renewing an existing subscription for Radie World, plesse put
a cross in square.

)
I O pr-40-T0 2 for 16 weeks; shipping weight, 1 1b.
- . . . q l C] PR-40-70 MF Slblnr 68 weeks (1 yr., 16 wks.); shipping weight,
Marco Vernier Dia at type, with scale suitable for either direc- S
; % s ’ 3 PR-BT-L-DC 4 for 35 waeks (8 mos. a 1 8
$ 1 tion of rotation; auxiliary scale reads finer than main one; both = o wzollhlr 1 1b. ¢ = Zeckll; shipping
work together. Order PR-MCD. Shipping weight, 1 Ib. i SjERaT A B ) e Guperd LoTih gt
J PR-5-HT 2 for 16 weeks: shipping weight, 1 Ib.
I [ PR-3-HT E for 18 weeks; shipping weight, 1 1b.
1 mid. Polymet bypass condenser, 250 volts DC continuous duty | B gg;_g 5 ;g: }g ;igt:: :mg:{l:: ::igm' H ig
$ rating. Lug connects to positive, case to negative. A sturdy and I [ PR-2-R5 2) ;01' ig WOG§8: shipping welght, 1 1b.
dependable product. Order PR-POY-1. Shipping weight, 1 Ib, r- BiERzR ek e e b b
l O PR-3-TP 2 for 16 weeks; shipping weight. 1 1b.
] PR-RF-5 g ;or ig weeks; shipping weight, 1 1b.
20-volt transformer; primary, 110 v., 50-60 cycles; secondary will | Eﬁg_ﬁfﬂ? 1 rg: 8 w:eiik;s'shigm?%'i';ﬁfmi llb =
$ serve as dynamic speaker rectifier transformer or A eliminator | 8] P};g-yg‘]{)l % ;g: g ""el':“ smpp:ng wo{xht. 1 1b.
. q . P = w ; "
transformer, or for six heater tubes with series heaters. Order [ | 8?3-20-"’1‘ 1 tor 8 u%eekss;sshl"n%ﬁ;‘g%?gf?}&ﬁ,‘“?i,g_
PR-20-VT. Shipping weight, 4 Ibs. I O PR-30-SR 1 tor 8 weeks: shipping weight. % 1b.
I Do 11,7 [ RIpAN——————— . WSS O o T, - T ——————————
30-ohm rheostat with switch attached. Useful in battery-operated 1 AdAress  .oc..eieio.... o P o O, o W [
$ receivers. One motion actuates both switch and rheostat. Elimi- 1 Cit State
il Tty " e D A e e e Ao liom IBtate s vyl cisimms e ool
nates one panel control. Order PR-30-SR. Shipping weight, 34 1b. : 2
]
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15 to 550 Meters
Guaranteed on
Any Set!

Tune in on any
AC set that uses
heater type
tubes in the
radio frequency
amplifier and
bring in sta-
tions from 15
to 550 meters,

obtaining the
voltages from
the receiver. Y}"ou can_tune in al{}
the short waves an
Oned 224w tu"e the broadc:st bamli( as
X ave well on the speaker,
i using the Cat. SW-B
band changed Adapter. See parts
by panel switch.  lst.

This splendid circuit repeatedly has brought in
European, Asiatic, Canadian and South and Cen-
tral American stations, and of course tunes in the
domestic relay stations, amateurs, ship phone and
police alarms. The receiver is built in a walnut
finish cabinet, 7 x 5% x 224" overall, and has a
bakelite top panel on which are the vernier dial,
tube socket, vol. control and wave-switch. The
illustration gives only a general idea, as the band
switch is located where a coil is shown.

One 15-550 meter three-winding coil! for .0002 mfd.
(Cat. L-SWB) @... ..o, $1.10
One .0002 mfd. Hammarlund junior g
condenser (Cat. H-2) @.......... 1.33

One .00025 mfd. grid condenser with clips (Cat.
MCN-25) @ wowemsmsmsoam: sesnd.sone dasmazs . .20
me .00035 mfd. fixed condenser (Cat. MCN-35) @ .lu
One .01 mid. fixed condenser (Cat. MCN-01) @... .20
One block of three 0.1 mfd. condensers in one case
(Cat. SPR-1) @ EEETRET R |
One 0.25 meg. pigtail resistor @..... .25
One potentiometer, 5,000 ohms (R) @ .85
One pigtail resistor (2R), 20.000 ohms @ .23
Three binding posts (Cat. BP) @ .09 ea........... LT
Two milled 6/32 threaded brass bushings, % inch
high (Cat. MLB) @ .05 ea...................... .10
One single throw four-point inductance switeh with
numerical plate (Cat. ST-3P) @........ ....... 1.10
One bakelite disc for mounting coil switeh (Cat.
BELD) @ ......oooiiiiiiiiiiie et .12
One UY (five-prong) socket (Cat. Y-S) @......... .20
One 5 x 6.5 inch drilied b (Cat.
PN-SWB) @ ...............cooiiiiiiei iun ... .69
One walnut finish wooden eahinet to match (Cat.
3 732
One grid clip (Cat. SGC) @... .02
Dne vernier dial (Cat. VD) @.. 1.00
One lug (Cat. LUG) @............................ .01

One roll of hookup wire (Cat. HKW) @........... K29
One dozen 6/32 machine serews and lo

to match (Cat. DSN) @ total. . 612
Four wood screws for attaching
(Cat. 4WS) @ total...........oveiininnnnnn s .04
One UY cable (five leads) with UY blug attached
Cat. Y-CAB) @............... ............... 69
Two pointer knobs for % ineh shaft (Cat. PNTK)
@ .15 ea......... ¥ e P G .30
TOTAL, ALL PARTS
(Cat. AP-SW-B) @.............. $10.47
ALL-WAVE
SWITCH
Double pale, four point;
insulated shaft; for two
tuned circuits, to switch
condensers to coil taps
for all-wave coverage.
Switch can’t slip on panel
nor can knob slip on
shaft.
Cat. DP4-P @....... $1.87
OTHER PARTS
1% -inch natural bakelite tubing, 86-i %
Cat. NE-36 @.. oo e A

-00035 mfd. Amsco two-gang straight fre, uency line
condenser, specified for all-wave and qshor{-wa\*e
circuits. Brass plates, % inch shaft. Cat. AM-35 @ $1:95

Allen-Hough phonograph motor, 60 cyele synchronous,

79 rev. per min., with turntable. Cat. AHM @ 4.25

Kelford B eliminator choke coil, 100 ma, 30 henrys,

In polished black shield case; mounting holes; two
binding post connections. Cat. KELB @ 1.7

Kelford 300-volt B su » for 2
KEB 1o DLy, for 280 rectifier, ete. Cat,

Hammarlund 0003 mfd. junior
for short waves, Cat. H-2 @

Polymet 8 mfd. electrolytic, bracket. Cat. PE-8 .
Steel cabinet to huild@a power amplifier in, oxocg

inches. Cat. SCI

...... e T e ]

ROLAND RADIO CO.

137 Hewes Street
Brooklyn, N. Y.

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

) 193
LT wa—
MANU;‘\’P“RS?

4!
< s

-
Joun g A }«

HE most complete service man’s manual 1s

I the 1931 edition of “Trouble Shooter’s Manual,”
by John F_ Rider, fvublishcd April, 1931, and
ready for immediate delivery. Wiring diagrams
of ALL popular commercial receivers and kit sets
from 1922 to 1931, inclusive. Also contains a course
in trouble shooting. Locse leaf pages, 814 x 117,

bound. 853 pages; index and advertisements on
additional pages. Order Cat. RM-31, and remit
$4.50 We will then pay postage. (Shipping

wéigi‘nt, 6 1lbs.) Ten-day money-back guarantee.

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

THREE-IN-ONE
TESTER FREE!

VERYBODY who does any radio work

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

A mere continuity tester is all right, but—

Often it is desired
to determine the re-
sistance value of a
unit, to determine if
it is correct, or to
measure a low volt-
age, and then a con-
tinuity tester that is
also a direct-reading
ohmmeter and a DC
voltmeter comes in
triply handy.

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

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

_Enclosed please find $6 for one year’s subscrip-
tion for Radio World (one copy a week, 52 issues).
Send Cat. PR-500 as premium.

“RADIO TROUBLE SHOOTING,” E.
R. Haan. 328 pages, 300 illustrations, $8.
Guaranty Radio Goods Co., 143 W. 45th
St, New York.

T TV v v v T vV
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The New Jiffy Tester

Chromium-Plated Case and Accurate Meters

NEW and improved

Jiffy Tester,improved

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

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

heater or other AC or DC: 9-10
v, 0-148 v; plate current:

0-28, 0-100 ma; piate voltage: 0-08,

9-308 v. It makes all tests former models made. kach meter [Remit $11.76 with
is also Independently accessible for each range. The mtire order for JT-N and
device is built in a chromium-plated case with chromium- .

plated slip-cover. Instruction sheet will be found insids. we will pay trans-

Order Cat. JT-N.

sortation.}

GUARANTY RADIO GOODS CO.

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

Every Tube Guaranteed

Electrically and
Mechanically Perfect

4-PiLLAR RADIO TUBES

TRADE MARKS

ALL THE NEW TUBES—

235, the new sensational variable
mu radio frequency amplifier tube
for great reduction or elimination
of crosstalk, direct inter-station
interference and hissing back-
ground noises. It has a high mu
for low blas and a low mu for
high blas. Net price, $1.54.
551, varlable mu, substantially
the same operation. Net price,
$2.20.

247, power pentode for use In the last
atage, elther alone or 1in push-pull

E VEREADY RAYTHEON 4-pillar
tubes are built to give consistently good
service over long periods of time. Their per-
formance is uniform day after day and they
can be depended on to give maximum results.
These highly desirable qualities are obtained
through the use of the unique “Four Pillar Con-
struction” (see illustration) in which the ele-
ments are cross anchored at top and bottom.
In this way, support is obtained at 8 points in-

radio

It has a greater power sensitivity than
:rllyqaolhor tube avallable. Net price,

233, a 2-volt power pentode tube for
use as output tube in circuits utilizing
the 231 and the 232. Net price, $1.83.
237, a 6.3-volt Reneral purpose tube of
the heater type, suitable for use in
automobile recelvers. It may be used
a8 detector, oscillator or amplifier. It
may be heated with either direct or
alternating ourrent. Net price. $1.23.
236, a 6.3-volt screen grid tube of the
heater type which may be used for
amplification 1in recelvers utilizing the
237. Net price, $1.83.

238, a 6.3-volt power pentode tube for
use as output tube, singly or in push-
pull, in receivers utllizing the 238 and
237. Net price, $1.93.

ALSO THE STANDBYS—

stead of 4 as in ordinary
tubes.

This rugged trouble-
proof feature enables
Eveready Raytheon
tubes to “stand up”
under the most severe
conditions and insures
the same high degree of
performance in the set
of the consumer as they
exhibit on factory tests.

These tubes have gained
recognition for their pre-
cision workmanship and long
life and are guaranteed to
be electrically and mechan-
ically perfect. Also, they are

4 Pillar
Construction
N

e —

227 @$0.88V-199 @ 1.93222 @ 3.15
224 @ 1.40X-199 % 1.75 330 @ 1.12
226 @ .88 120 @ 2.10 231 @ 1.12
171A@ .98 201A@ .77 232 @ 1.61
210 @ 4.90 200A@ 2.80 280 @$0.98
245 @ .98 240 @ 2.10 281 @ 3.50
q 250 @ 430 112A@ O3 BH @ 3.10
Kino Lamp@$4.75 BA @ 5.20

especially well packed in
sturdy boxes, oo

&Y
= ..
L Top and Bottam ’

DIRECT RADIO COMPANY
143 WEST 45th STREET, NEW YORK, N. Y.

BRACH RELAY—List price $4.50;
our price 99c. Guaranty Radio

Goods Co., 143 W. 45th St,, N. Y. C.

PHONOGRAPH PICK-UP—Made
by Allen-Hough, $3.32. Guaranty
Radio Goods Co., 143 W. 45th St.

In the Next Issue
of Radio World

{Dated June 27th)
Polo Engineering Laboratories
Have Reserved the Back
Cover to Announce Their

ALL-WAVE SET

and

Improved Short-Wave
Converter

Polo Engineering Laboratories
125 West 45th Street
New York, N. Y.
Telephone BR-yant 9-5093

Tubes at
507 Each

280 200A
226 245
171

Tubes at
75¢ Each

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

RELIABLE RADIO CO.

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

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

FOR SALE: Two Pilot Super Wasp S.W. Re-
ceivers, complete, wired. never used. Eighteen
dollars each. Cash or money ovder. Robert
Thompson, Graceton. Penn.

FILAMENT TRANSFORMERS, 1%, 24, 5, 7%
volt. center tapped. Statd voltage wanted. $1.15
each. V. C. Cook, 3406 Frederick, Detroit, Mich.

PHONOGRAPH PICK-UP — Made by Allen-
Hough: $3.32. Guaranty Radio Goods Co., 143 W.
45th St.,, N. Y. C.

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

“FORD MODEL ‘A’ CAR AND ‘AA’ TRUCK,”
by Victor W. Page, M.E. Revised and Enlarged
Edition, $2.50. Radio World, 145 W,_ 45th St
N. Y. City

“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every-
body dealing in refrigerators. . _Book Dept.,
Radio World, 145 W, 45th St., N. Y. City.

BARGAINS in first-class, highest grade mer-
chandise. Phono-link pick-up with vol. control
and adapter, $3.32; four-&t%%g .00035 mfd. with
trimmers built in, $1.95; . mid. Dubilier
condenser with clips, 18c. P, Cohen, Room 4,
at 143 West 45th Street, N. Y. City.

BALKITE A-5 RECEIVER, eight-tube, three
stages of Neutrodyne RF and two stages audio
with push-pull output. Good distance-getter and
very sensitive. Has post for external B voltage
for short-wave converters. Brand new in fac'tory
case. Berkey-Gay walnut table model cabinet.
Price $35 (less tubes). Direct Radio Co., 143 West
45th St.,, New York.

T

| BIG BARGAIN—500 fine Vellum, neatly printed
Business Cards, including strong Card Case, $1.50,
postpaid. Handprint your copy. Mail with remit-
It\}mc; to Roth Press, 846 Sutter Ave., Brooklyn,

25,000 OHM POTENTIOMETER, wire wound, in
shield case; takes 14" shaft. Will stand 20 ma.
ea_sﬂy‘ Excellent as a volume control. Price, 90c.
glreyct Radio Co., 143 West 45th Street, New York,

STREAK BARGAIN OF 1931—Set tester, made
by the famous Readrite Company, accurate to 98%,
contained in a convenient small chromium-plated
case measuring 8 x 3 inches, net weight 2% lbs.
Consists of three double reading meters, with
cable plug, 4-prong adapter, test cords and screen
grid cable, .enabling simultaneous reading of plate
voltage. plate current and filament or heater volt-
age (DC or AC), when plugged into the socket of
any set. The ranges are filament, heater or other
AC or DC: 0-10 v, 0-140 v; plate current: 0-20,
0-100 ma; plate voltage: 0-60, 0-300 v. INSTRUC-
TION SHEET INSIDE. Made to sell for $20.00,
we offel_' you the big opportunity of obtaining it
for $8.25 remittance with order, plus $3.51 to be
gi.ld I\}n \9/0 gays. Direct Radio Co., 143 W. 45th

U. S. BROADCASTING STATIONS BY FRE-
QUENCY.—The April 11th issue contained a com-
plete and carefully corrected list of all the broad-
casting stations in the United States. This list
was complete as to all details, including fre-
quency, call, owner, location, power and time
sharers. No such list was ever published more
completely. It occupied nine fulf pages. Two
extra pages in the April 11th issue were devoted
to a conversion table, frequency to meters, or
meters to frequency, 10 to 30,000, entirely re-

versible. 15¢c a copy. RADTO WORLD
45th Street, New York, N. Y. , 145 West

MOUNTED STEER HORNS: For sale, over six
feet spread, mounted on panel. Rare opportunity,

Texas_longhorn cattle now extinct. Lee Bertillion,
Mineola, Texas.

PRINTING: 1000 BUSINESS CARDS $275
POSTPAID. Other printing reasonable. Samples
free. Miller, (RW), Printer, Narberth, Pa.

HAMMARLUND SFL — Hammarlund’s precision
.0005 mfd. condenser, with removable shaft; single
hole panel mount. Lowest loss construction;
rigidity ; Hammarlund’s perfection throughout. Or-
der Cat. HAM-SFL @ g?.OO net price. Guaranty
Radio Goods Co., 143 W. 45th St., New York.

“RADIO FREQUENCY MEASUREMENTS”, by
E. B. Moullin, M.A,, A.M.LE, M.LRad. Eng.
Second Edition entirely reset and greatly enlarged.
Ilustrated. 487 pages, plus 12-page index. Indis-
pensable for radio experts and engineers. $12.50.
Radio World, 145 W. 45th St., N. Y. City.

“SHORT WAVES”, by Charles R. Leut
Rcbert B. Gable. Fully bound, 384 Pa‘zlezs, 325%

illustrations. Size 6 x 9.” All bjects.
Radio World, 145 W. 45th St., 'i\?.wsf.ucjiicy.s $.00.

SHORT-WAVE NUMBERS OF RADIO WORLD,
Copies of Radio World from Nov. 8, 1930 to Jan:
» 1931, covering the various short-wave angles,

sent on receipt of $1.00. dioc W
G St MY Gy e o BENY

“?OUND PICTURES TROUBLE SHOOTER’S
MASX}UAL,” by, Camerog and R}i)der, an authority
on 1s_new science and art. rice $7.50.

Dept., Radio World, 145 W. 45th St., $N.s Y. %?toyk

“A B C OF TELEVISION” by Yates—A compre-
hensive book on the subject that is attrncrt’il:g
attention of radioists and scientists all over the

world,  $3.00, postpaid.  Radi
6th St., N. ¥. City. dio. World, 15 West
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STOP SHOPPING!!

HERE’S a NEW plan, which saves you money. Stop shopping—
the lowest prices are right on this page. Yes, lower than in
aur own catalog. Why? Because no house can get out a new cata-
log every month, but by advertising in this magazine we ean bring

?

you the Jatest and Iowest prices up to the time this ad is printed.
We watch our competitors and do not allow anyone to undersell
us. We meet ANY price on NEW merchandise. Order direct from

Dry Electrolytic Condensers

Mount in any position! Guaran-
teed never to blow out! Remark-
ably compact and very inexpensive,
permitting generous use of filter-
ing systems. The greater the mfd.
capacity emploved, the less A.C.
hum remains. 500 volt peak rating.
Ideal for all 171A - 245 power
packs—use two of -each capacity
desired for 250 power packs (1.000
volt peak thereby assured).

No. Mfd. Diameter

1801 1 33 in.

1802 2 1 in.

1804 1 1% in.

1808 8 134 in.

1816 16 3 in

1824 2 ':)‘ in

1832 33 3 in o

1854 54 3 in. 4% in.

0 = - -
THORDARSON

“245” Power. Transformer
A Miniature Power Plant — Supplies All
ABC Voltages — 80 Watts

Inaddition tosup-
plying a full 250
volts to the plates
and 50 volts to the
grids of two type
*45 tubes in push-
pull, this trans-
former ma y
used to light the
filaments of seven
or eight 2.5-volt
filament tubes;
and by connecting
in series two of
the three 2.5-volt
filament seconda-
ries it is possible
to light 5-volt fil-
aments too. Five
secondaries: S1—53 V., 2 Amp.; S2—340 V.
Cent. T.; 83—2% V., 3 Amp. Cent. T.;
8421, V., 10%4 Amp.; 85—2% V., 3 Amp.
Cent. T. Just the power transformer for build-
ing up a high-grade publit address amplifier
to use a screen-grid A.F. -amplifier to boost
the output of a mlcrophone or phonograph
pick-up; following this with two stages of
push:pull amplification consisting of two "27°s
in the first stage and two '45’s in the second.
Bottom of transformer has bakelite Danel on
which are mounted all’taps. [t outperforms
ANY similar transformer. Many Service Men
keep thiz model transformer ¢n hand for
emergency replacements in hundreds of makes
of radio sets.  For 110:120 volts, 50-60 cycles.
Size: "5 in. high x 4 x 3% in. Shipping
weight, $ 1bs. List Price. $15.00.

$385

700 A.C. volts and 0-20-120 milliamperes,
- measured on the one méter.
Shipping weight 15 lbs.

Size. 10%x315x8 inches.
Ne. 700—READRITE ANALYZER.

Strong case with leatherette covering. Attractive,

YOUR PRICE. ....

grid done quickly-and accurately.

NEW READRITE Analyzer |

This three-mete: analyzer has selector switch
for checking all parts of tube circuits by
connecting , to .the set sockegs. Selection for
testing voltages of plate, grid, cathode and screen-
Plate current,

fllament. volts, line and power supply veolts are
measured. Grid swing test for tubes uged. Just
push one button for screen-grid and other button
for other tubes. Makes testing of all type tubes

simple and thorough., 43%-volt grid battery

is

furnished. Battery is used for grid?test and

continuity testing of transformers, chokes,

etc.

Capacity and resistance charts furnished show-

ing use .of

instruments for testing condensers,

also measuring resistances up to -100,000 ohms.
Eight scale readings’of meters may be used sep-
arately with the jack terminals provided. Scale
readings are 0-60-300-600 D.C. volts, 0-10-130.

List Price $25.00.

A.C. and D.C. filament voltages are accurately |
Compacty

4.70

Flewelling-Dayton SW Adapter

This wonderful instru-
ment connects to any
A.C. radio set by put-
ting into tube socket in
place of the tube (which
must be a type '27, or
“‘heater’’ tube) the plug
which is on the end of
its 2-ft. cable; then put
tube into tube-socket of
adapter. Remove aerial
from broadeast set and
connect to antenna post
on adapter. Special plug-

wavelength band of 17 ”

t0 29 meters; coil No. 2, 27-28 meters; coll
N induct-
515x7%x4"

No. 3, 47-84 meters. Plug-in coil
ances come with the adapter.

high, overall. Ship. weight 4

No.
Adapter. List Price, $15.00.
YOUR PRICE (wlthout tube)....

in coil No. 1 covers a /gﬁ is 80

1613 — Dayton Flewelling Short-4Wavo
93

Make money revamping |
the old battery set. This
power transformer uded
in Earl Model 22 receiy-
er supplies ‘A2’ ““B”
and ‘““C*’ potentials for:
two ‘27°s (or screen-
grid ’24’s), three ’26’s,
two ‘7T1A’s and gne "80
rectifier; gotal ‘Turrent
output of high-voltage
winding at maximum
output (about 200 volts)
ma.

®

tapped. ‘Size, 3% x 3 x 2% inches.

weight 5 lbs. List Price, $7.50.
No. [410—Earl Transformer (with-
out brackets)e YOUR PRICE....

No. ‘|4I_I—Earl Transformer, the
same but with mounting brackets..

Baldwin D.C.
' Y of speakers.

) 1. has a speaker
small size offered
fidelity of response.

Dynamic Speaker
A brand rew addition to
the famous Baldwin line
Never hefore
of such
such
9 in,
diaphragm. 2500-ohm field
winding with 15-ohm voice

nous

Earl Power Transformers

High-voltage secondary, filament
winding for ’27’s and for *MA’s are center-
16 long
leads and full’ wiring directions. Shipping

$173
$1.98

Columbia Phonograph Pick-Up

: An exceptionally fine
phonograph plek-up
unit complete with
tone arm. Made for
Kolster by the fa-
COLUMBIA
organization. Pick-
up swings back over

coil. For use across D.C. arm while changingi

AN line or with field coil | reeord.® Cushion stop Drevents jarring of

i acting as filter choke in| pjck-uy hiead. Handsome bronze finish. An

power supply ecircuit. Furnished without | {deal pickiup for home, thgatre or auditor-
coupling transformer. Shipping weight, 10 | jym_ Y Shipping

1bs. List Price, $12.00.
No. (513—Baldwin D.C. Dyhamic
Speaker. YOUR PRICE..........

$473

Brap_% new merchagdise.
weight, 5 105 - List Price, $19.75.
No. 2304-—Columbia Phonograph
Pick:Up. *YOUR PRICE.. .y

$ 458

No. [1450—Thordarson Power Tians-
former. -YOUR PRICE"
Television Receiving Lamps
l These Television Receiving Tubes
have been designed to avoid high
space charges, and at the same
time confine the light to the most
useful portion of the cathode,
Brilliant light spots usually found
on the cathode and caused by
high frequency current vibrations
1 have been entirely eliminated by
a special process which minimizes
" “sputtering’’ under the influence
of the discharge. Rigid support
of the clements is obtained by the use of
sturdy glass rods. 1% in. x 3% in. with
cathode 1 in. square. Shipping weight, % 1b.
No. 775—Television Lamp. List 1.98
Price, §4.00. YOUR PRICE.....

A.C. Short Wave Converter

The ﬂ"gi;]nl of tuning in

short Waves is yours,
hecausé you can con-
nect this short-wave
converter to your
broadcast receiver. no
matter what. type re-
wefver You have. Tunes
from 10 to 200 me-
ters, using only two
plug-in coils. Coils,
already avound, are
supplied witn outfit, Conveqer lrtas built-in
fillament transformer to heat three 227’s. All
you need obtain from your receiver is a
positive “B" voltage, anvthing from 45 to
180 volts, Voltage not critical. No moles-
tation of the receiver, No tricky regenera-
tion control, only a single, smooth-operating
dial to magipulate, No squeals, no grunt-
ing. no body capacity. All parts for 3-tube
short-warve ‘converter, including cabinet, with
filament .transformer, complete instructions
and pictorial diagram. Shipping weight 8 ibs.

List Price -$20.00. 45
Wo. 16177—YOUR PRICE, less tubes $9

CATALOG
Ne22

RADIO
SERVICE
7 TREATISE

A

ND
RADIO BARGAIN
CATALOG

H ForRanio Seavitemen- Raviorricians-Raoto Deacers

RADIO
TRADING CO.

25 WEST BROADWAY
NEW YORK CITY

FREE! New Summer Edition

The new Summer Edition of our greatly.en-
larged RADIQ SERVICE TREATISE has
just come off the-press. If you liked the Win-
ter Issue, you will like this one a hundred-
fold. It contains some 75 new hook-ups. cir-
cuit diagrams: and some 350 illustrations.
POSITIVELY THE GREATEST BOOK EVER
PUT OUT BY ANYONE. Among the new
matters listed are:
VACUUM TUBE TREATISE, with many.il-
lustrations; full page Vacuum Tube Average
Characteristic Chart; How to Take Care of
Your Tubes; How to Connect Phounograbh
Pick-ups; Improving the Tone Quality of Olg
fSets; Connecting Additional Loud Speakers:
all fully iltustrated with diagrams. «
Other articles: Modernizing Old Radio Scts;
How to Convert Battery to Power Sets; Se-
lection of Tubes; Push-Pull-Amplifiers; Re-
placing Audio Transforntéts Phono Attach-
ments; How to Choose Power Transformerss
Voltage Dividers; Wattage of Power Trans-
formers; Selecting and Tnstalling Replace-
ment Parts in Radio Sets: Filter Conden-
sers: Repairing Eliminators.
WRITE TODAY. Enclose 2 cents for post.
age. Treatige sent by return mail,

x

6 MONTHS GUARANTEED NEONTRON TUBES

VOLUME business!

Sold on a 6 MONTHS FREE REPLACEMENT GUARANTEE
BASIS, PROVIDING TUBE LIGHTS! All tubes are carefully
meter-tested before shipment, and carefully packed. Do not
confuse these HIGH QUALITY tubes with ahy other ‘'low
priced”’ tubes—our low prices are Dossible because we do &

NEW

Choi Choice Choice
Cuglee | Shareet | Ol 292 | Choice | Choice
227 200A-199X 230 210 230 239
1714 | 199UV-120 171 250 ;’3‘1) 247
2014 { 224 281 232
63cea. | 69c ea. 79c ea. 1:58 eq. | 1.08 ea. | 1.50 ea.

this page and save money. 100% satisfaction on every transaction.

Utah Dynamic A.C. Power
Speaker—Model 33A

110-solt, 60-cycle
A.C. light socket
supply for field
excitation with

deep.
comes packed in
wooden crate.
Weight 19 1bs. It
is one of
most powerful as
well as best re-
producers in the mArket.
List Price $50.00.

No. 1506—YOUR SPECIAL PRICE

9-inch cone.

7 A4S

NEW! NEW!!

Superheterodyne S-W Converter

At last a short-wave
converter that con-
verts any broadcast
set into a superhete-
rodyue short-wave re-
ceiver. Employs three
227 tubes and covers
from 20 to 115 me-
ters. No plug-in coils!
Coil switch is used to
cover all wavelengths.

Single dial control.
no body Capacity, no
squeals. 1i$ conver-

ter has built-in fila+
ment transformer to
heat the three 227’s.
Al you need to obtain from your receiver is
a positive B voltage anywhere from 45 to
180 volts. Yoltage is not critical; nc moles-
tation of the receiver. So simple a child
can operate it. Size 7 x 10 x 5 inches.
Shipping weight, 8 Ibs. List Priced $25.00.

No. 1614—Super Converter (less $15‘93

tubes). YOUR PRICE........
High-Voltage Condenser Units
We guarantee these con-
densers unconditionally. They
are jdeal for general re-
placement purposes and can
he installed in any new
power-pack. All condensers gre furnished with
8-inch lengths of tinned “‘push;back’’ wire.

600 VOLTS 800 VOLTS
Cat. Mfd. Your Cat. Mid. ' Your
No. -Capac. Price No. Capac. Price
e wmlue L ey
1704 2 a0 208 3 il
1705 4 60

Pacent “250”
Power Auditorium Amplifier

One of the
Most Pow-
erful Super
Power Am-
plifiers ever
made.

COMTAINS 2, STAGES *SUPER ' POWER
A.F. AMPLIFICATION

This famous amblifier is proyided with input
angs gutput transformers for working from a
plmnogr?z‘alh_pick-up into a 2006-ohm trans-
missign Yiné or.into the coupling transformer
furnished with §most dynamic reproducers.
The tubes required are one '28, one '50 and
one ‘81 rectitier.. Where maximum output is
not required, a ‘10 may be substituted for
the ‘50 in the output. Automatic adjustment
takes care of the disciepancy in _voltages.
The undistorted power. output is 2.5 watts—
enough for four ¥mall dynamic reproducers.
This degree of power output provides satis-
factory coverage for auditoriums having a
volume of 25,000 chbic feet. The input volt-
age, neoessary to Provide maximum output is
but ,035 yolts.

tdeal for theatres-seating approximatply 3,000
people, dance halls, schools, lectures, hospi-
tals, auditoriums, outdoor gatherings, ete.,
etc. The gigantic power is at all times
withiné control—for that matter. it can be
used in any home, as the volume can he
regulated down to a whisper!

A PHONOGRAPH AMPLIFIER—PUBLIC
ADDRESS AMPLIFIER SYSTEM. ETC.
Tse of the '26 tube in the input stage makes
the long “‘warming up’’ period unnecessary.
Shipping weight, 30 Ibs. Overall size, 16 X |

912 x 6%” high. List Prjce, $90.00.

No. 1925—Pacent Model 250 Power 14_20
Amplifier (less tubes). Your Price

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACGCEPT ORDERS FOR LESS THAN $3.00.

If C. O. D. shipment is desired, please remit 20%
remittance, which must accompany all orders.

If full cash accompanies order, deduct 2%.discount,

Radio Trading Co.
25R West Broadway

ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine.
big FREE catalog for the greatest Radio Bargains.

Get our

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

Send money order—certified check—U. S. stamps.

New York, N. Y.




