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oil switch assembly, that works very well.

pages 12 and 13.
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AROUND-THE-WORLD RECEPTION with

PATHFINDER A-C SHORT WAVE CONVERTER

FOUNDATION KIT includes switch gang coil

assembly, double gang G.l, .00014 tuning con-
densers, drilled cadmium plated chassis, etc.,
(cabinet and power pack excluded).

$7.50

“It pulls
’em in”’

Price complete with power pack........... Ceee $10.95

Attach to the aerial and ground of your radio set, and with a “CLICK” of the switch you have an ALL WAVE

RECEIVER, ready to TOUR THE WORLD.

6 Tube D.C. PATHFINDER T.RF.

Kit—complete with dynamic speaker.

Using 2-39,
2-48 Tubes

7 Tube A.C. PATHFINDER Super-
Het Kit.—complete with dynamic
speaker. Using 3-58, 1-56, 1.55,

1-280 and the new 59 $17‘50

1-280 Tubes ...

6 Tube A.C. NEW STAR “6” T.R.F.
Kit—complete with dynamic speaker.
Using 2.58, 1.57, 2-247,

o $11.95

SETS ON DEMONSTRATION

Tube
MAIL ORDERS FILLED

DIAGRAMS FREE

THOR’S BARGAIN BASEMENT

167 Greenwich Street, between Cortland and Liberty Streets

New York

Build Your Own
3 in 1 AC-DC-Battery

UNIVERSAL RECEIVER

Employs Dynamic Speaker and
2525 Tube

Complete
Kit

This personal compact and convenient light-weight
receiver may be operated from any power source
(AC—all voitages and frequencies; DC—Delco or
Batery systems). No Restrictions. Works Every-
where—Automobiles—Motor  Boats—O0ffices—Camps
—Hospitals—Bedrooms—Dens—Hotels. Employs an
R.F. Pentode, Screen-Grid Power Detector, A.F.
Pentode and one Voltage Doubling Rectifier, in-
corporated into an advanced design clreuit utlliz-
ing the latest Rola Dynamic Speaker. Tremendous
volume and unusual sensitivity are easily attained
on a few feet of wire. No ground or outdoor
aerial necessary.

Complete Kit as described in this..
issue. Furnished with instr‘.lctions,
schematic and pictorial diagrams

$9.75

One Special Cabinet...................... $ 1.50
Matched set of R. C. A. or Eveready tubes 3.25
Leatherette carrying case ................. 75

Regular Price....$15.25
OFFER: Complete as listed

SPECIAL

above $11.95

Complete receiver custom-built, wired, and
tested, with cabinet, carrying case, and
tubes, ready to operate.................. $12.90

IMMEDIATE DELIVERY: All orders filled with-
in two hours.

Individual parts of kit available separately, We
can also supply everything in radlo. Write for
speclal prices to Dept.

POSTAL RADIO

135-137 LIBERTY STREET, NEW YORK

Mr. SERVICEMAN

Take a tip! Get Rider's Volume II of the
Perpetual Trouble Shooter’s Manual Buy
it today. Don’t wait wmtil you cannot

a receiver because you do not have the data.
FREE If you are a Service Man, write
- * for the color code chart of the
resistors used in Atwater-Kent receivers. En-
close 3¢ to cover postage.
RADIO TREATISE CO., Inc.

1440 Broadway New York City 50 watts.

JOIN POSTAL CAMERA CLUB

Exchange photos of beautiful local scenes explained by
members in those cities. Genuine camera, films, de-

veloping and printing outfit sent absolutely FREE
POSTAL CAMERA

No Dues. Initiation Fee. $1.00
CLUB
240 SHEFFIELD AVE., BROOKLYN, NEW YORK

- 145 West 45th St.

SOLDERING IRON
F R E E !

Works on 110-120 ovits AC or DC, power,
A serviceable iron, with copper
tip, 5 ft. cable and male plug. Send $1.50
for 13 weeks’ subscription for Radio World
and get these free! Please state if you are
renewing existing subscription.

RADIO WORLD

N. Y. City

“ROCKET”

2 Tube Short-wave
“Thriller”

As designed by F. Grimes and de-

scribed in thls issue of ‘‘Radie World”

A battery operated shortwave recelver
i built to the demands of the shortwave
fan for a lower priced and better grade
receiver,

—Tl

-
e

2
i &
09

tubes to minimize consumption of fila-
ment current, and which were found to

Dimensions of panel are 6
inches high and 9 inches

shows

Latest 1933 Shortwave Set and Kits

Front View In construction of the '‘Rocket’, re- Rear View
The panel comes completely sults was the keyword, and at the same Rear view shows location of
drilled thus saving the time highest quality parts at lowest parts. The base comes com-
constructor time and laber, prices were kept in mind. Uses 2-230 pletely drilled and punched for

mounting of parts. Picture also

4 plug-in_ colls which

us to sell them at such
sxtremely low prices. Now
every radio enthusiast can afford to
own one. N
Note these remarkable parts in
Powertone  Recelvers] ~
New and Improved HAMMARLUND
tuning condensers; special oversized
electrostatically-shielded power trans-
formers ; four new improved POWER-
TEST plug-in colls cov-
ering wave lengths from

RADIO WORLD
and “RADIO NEWS”

Canadian
BOTH FOR 7 0

and Foreign
ONE Year $ ° $150 extra

radlo technical ines

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

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

15 to 200 meters; com-
plete shielding which re-
duces di-electric losses to
a minimum_ and assures
maximum efficiency under

THE POWERTONE SHORT-
WAVE RECEIVERS HAVE BEEN
EXPERTLY DESIGNED AND
ENGINEERED AND AFFORD

B T W SUPERB PERFORMANCE.
sistors used throughout

the entire construction.

Battery-Operated Models:
Zatuhe wired...... $9.95
Kit of parts....... 7.95
RCA licensed tubes

Write Dept. RW, 85 Cortlandt St. for NEW CATALOG

TRY-MO RADIO CO., Inc.

1T T 179 GREENWICH ST., N. Y. C.
3 tube wired. {near Cortlandt St.)

Kit of parts......

RCA ilcensed tubes
(34, 2-30) .....

Complete set of
batteries

178 GREENWICH ST., N. Y. C.
{near Dey St.)

deposit must accompany mail orders.

certify checks to assure prompt delivery.

20%

Main Store: 85 Cortlandt St., N. Y. C.

Please

www americanradiohistorv com

wide. Knobs and dial are be the best for battery shortwave re- are included in Kit snd which
included in kit. ception. tunes from 15 to 200 meters.
Price of complete kit of parts including 2 25
Set of batteries..............
blueprints, coils, base, panel &
and dial ...... AR s e e $4.50
Price of ‘‘Rocket” wlred..... . 5.50 ﬁi’tchgﬁ tsﬁe;c' A "“"“d$z.25
glhllkllTYTH EAR?ISN E?}I 1 GUARANTEED RECEPTION
POWERTONE SETS Now_you can buy a SHORT-
& AEometnd Sht Sou "can “have- ghe- utmos
an
%Vave receivers permits confldence in, for it con-

tains everything you desire

o g n L ST QUALITY
PARTS . . SUPER CON-
STRUCTION.  Statements

by “hams”, professionals
and customers will verify
the fact of ““WORLD RE-
CEPTION.”

beautiful FULL-

SLOW MOTION
tuning dlal, the exquisite
cabinet of well-conatructed
metal, and the novel hinged
top are exclusive POWER-
TONE features. The hinged
top facllitates removal of
tubes and colls.

A.C. Receivers:
3 tube wired,.. ... $14.95
Kit of parts......
RCA licensed tubes
(58, 57 and 80)
4 tube wired
Kit of parts

RCA Jicensed tubes
(58, 56, 47 and
80) Bagp

2,35

5 tube wired..... .
R(Z:; 5;}lcensed tubes
- 56, 59

806) " and

Pereerenaean

3.95
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drawings, etc., although we are careful with them.

weeks after receipt of notics.

Construction of the Push-Pull

SUPER DIAMOND ‘9”

15 Watts Output, Using New 2A3’s

I
THEORY OF CIRCUIT

HE nine-tube Push-Pull Super Dia-
mond consists of a tuned radio fre-
quency amplifier, a combination os-
cillator and modulator called an auto-
dyne; two stages of intermediate fre-
quency amplification at 175 k¢, a full-
wave linear rectifier and three stages of
audio frequency amplification, of which
the first is direct-coupled to the triode
unit of the 55, the second is resistance-
coupled to the 56, and the third, or push-
pull output, is fed by an audio trans-
former. The power output is 15 watts, as
the new 2A3 tubes are used in a man-
ner that is something like a cross between
Class A and high negative bias Class B.
The radio frequency carrier is received
by the antenna winding of the firgt coil,
and the secondary, coupled inductively to
the primary, is tuned to the carrier fre-
quency. The radio frequency amplifying
tube is biased a little higher than usual,
around 5 volts or so, because of the in-
creased selectivity resulting. The only
object of the t-r-f stage is to increase
the selectivity ahead of the mixer, al-
though of course there is some amplifica-
tion also, and might be more, if the bias-
ing resistor were lowered.

Short-Wave Tap

There is a tap on the secondary, so
that the tuning condenser stator may be
switched to the tap, to tune in frequen-
cies from about 70 to 200 meters, which
includes police calls.

The plate circuit of the first tube is
filtered through a bypassed resistor as a
precaution against feedback, and this
same method has been followed in suc-
ceeding plate circuits.

he next tube, which like the first is
a 58, is the autodyne tube, into the con-
trol grid of which the carrier frequency
is put, while being again subjected to
tuning. The same tap method is followed
here as in the first stage.

The bias on the autodyne tube is higher
than that on the r-f amplifier, and may
run around 9 volts. The biasing resistor

By Herman Bernard

is 2,700 ohms, which assumes about 3.3
ma plate plate-screen current.

The location of the biasing resistor in
a “lifted” position, between the cathode
and the pickup coil, is preferable from
the viewpoint of assuring oscillation in
the oscillator circuit at all points on the
dial. In some instances if the resistor is
shifted with its condenser to between
pickup coil return and ground, oscillation
will stop at around 600 ke, and the dial
would have to be turned back to some
much higher frequency before oscillation
would be renewed for these higher fre-
quencies, but would be always absent at
the low ones. Whenever oscillation does
stop due to the directly grounded position
of this resistor it does so with a plop, and
no signals are heard at lower frequencies.
However, by the method outlined there
will be no such trouble.

Feedback Slightly Modified

The bypass condenser across the bias-
ing resistor is now made 0.001 mfd., in-
stead of 0.002 mfd., which decreases some-
what the common coupling of oscillator
and carrier frequencies in the resistor
and also tends to make the oscillator be-
come quieter in operation because of
modification of feedback.

Oscillation is provided by taking some
of the output of the tube and putting it
into a tuned secondary, which is induc-
tively coupled to the cathode circuit by
the aforementioned pickup coil. The tun-
ing condenser or trimmer that would be
across the total primary of the first in-
termediate transformer instead is from
plate to a center tap on the secondary
of the oscillation transformer, so that the
condenser current has to pass through
part of the oscillation transformer’s tuned
winding. As this current sets up a mag-
netic field, there is plate circuit current
throughout the entire tuned secondary of
the oscillation transformer, and it is a.c.
The direct current goes from the B plus
line through the filter (10,000 ohms and
0.1 mfd.), through the primary of the 175
kc transformer, to plate and to cathode
inside the tube and finally to ground
through the pickup winding. The stated

www americanradiohistorv com

direction of direct current flow is the
theoretical one, consistent with early ex-
positions, but is not the actual direction,
as the electron theory proves sufficiently
that the true drift is in the opposite di-
rection.

The Feedback Circuit

There would be no oscillation unless
the output were coupled to the input.
In the cathode leg there are both input
and output current, so to speak, for the
grid circuit is between cathode and con-
trol grid, and the plate circuit is between
cathode and plate, so any cathode load
carries common current. When the cath-
ode current is put through the pickup
winding, if the phase is right (and in
commercial coils it is infallibly right)
oscillation will result, because grid and
plate are coupled in the right sense, but
we desire the tuning to be at a frequency
higher than the signal or carrier fre-
quency, and therefore the oscillation
winding has a lower inductance and also
the condenser has a lower capacity. This
lower capacity is the result of the intro-
duction of a series capacity known as the
padding condenser (850-1,350 mmi{d.)

Thus a three-gang condenser is used
and it has three equal sections originally,
but the rear section is padded, so that
for any given dial setting at low radio
frequencies the oscillator therefore will
be tuning to a frequency 175 kc higher
than the carrier frequency. For the
higher frequencies the trimming conden-
sers provide compensation. Therefore,
since. we have two frequencies differing
by 175 kc, and an intermediate amplifier
of 175 kc, we have an output from the
autodyne tube equal to the difference be-
tween the carrier and oscillation frequen-
cies, and this difference is the resonant
frequency of the i-f channel.

The plate tuning condenser is not very
effective in some instances, from plate to
tap, except that at high capacity settings
of this trimmer, setscrew all or nearly all
the way down, volume will decline. How-
ever, it does have some effect, and if a
test oscillator produces too strong a note

(Continued on next page)
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The codes for the coil connections and the resistors are given on the wiring diagram of the Push-Pull Super

Diamond, as are details of socket connections, including the speaker socket.

The 4,100 and 700-ohm choke

windings may be field coils of dynamic speakers; however, there is latitude as to the devices to be used to
drop the voltage, and also the drop to B plus for preliminary amplifiers may be anywhere from 100 to 175 volts,
which leaves an opening for the use of chokes and resistors you may have.

(Continued from preceding page)

to make adjustment of this condenser to
maximum response a simple matter, the
condenser may be left at some medium
position and later on when a weak, dis-
that signal is tuned in, this condenser
may be then adjusted for greatest re-
sponse, using an insulated screwdriver.

Switching to Tap

The padding condenser is grounded,
which virtually gets rid of body capacity
effects in adjusting and makes it easier
to get the padding right. But because the
padding condenser is grounded the stator
of the oscillator condenser can not he
switched to some tap, and the adjust-
ment left thus, because the padding con-
denser has to come out. Any padding is
for some band of frequencies and not
applicable to some other band. The pad-
ding here is for 1,500 to 530 kc. But on
tap service we start, say, with 1,500 kc
and wind up somewhere around 4,000 ke,
and the oscillator’'s frequencies would
have to be 1,675 and 4,175 kc for the ex-
tremes. The difference is small enough
at 1,500 kc signal, the oscillation ire-
quency being approximately 84 per cent.
of the other, whereas at the high fre-
quency end the oscillation frequency is
approximately 956 of the signal f{re-
quency.

It is not practical to use dual padding
—that is, inductance and capacity adjust-
ment—under such circumstances of close-
ness to equality, and all that need be
done is to compensate inductively for short
waves, by having the oscillation induc-
tance between tap and ground a little
less than the r-f inductance between
tap and ground of the secondaries that
are tuned to the carrier frequencies.

A. V. C. on Both I-F Tubes

The tap is included only for experi-
mental purposes, and to appease the de-
sires of those who like to get at least
some short waves on a receiver primarily
intended for bringing in stations in the
broadcast band.

The primaries and secondaries of the

intermediate frequency transformers are
tuned and the coupling is loose. The sec-
ondaries of the first and second i-f trans-
formers are returned to the full-wave
diode detector circuit, to pick up the most
negative rectified direct voltage. The
pickup circuits are filtered with bypassed
resistors. Thus to the steady bias volt-
age due to the 800-ohm resistors is added
the rectified voltage, and the bias in-
creases as the signal increases. So far as
the diode is concerned the action is linear,
but the result is not. That is, the con-
trolled tubes are amplifiers, and what
happens to them in turn affects the
diode’s rectified voltage, hence not all
values of antenna input voltage will de-
velop the same detector output voltage.
This is due to the non-linearity of the
two controlled tubes.

However, for audio frequency purposes
the detector is linear, and moreover it is
full-wave, which supports quality.

Adequate filtration is advisable to keep
radio frequencies out of the amplifier
unit of the 55, hence a high inductance
choke (20 millihenries) is used, and it
has a tap. Fixed condensers of 0.00005
mfd. (50 mmid.) are placed from the
three choke terminals to ground.

For the present purpose the extreme
lugs of the tapped choke are entirely
reversible, so simply put the choke in the
negative line of the second detector and
the condensers from three choke ter-
minals to ground.

The second detector suppresses the
“second carrier” or intermediate frequency
but retains the modulation, i.e., produces
an audio-frequency output.

Noise Suppression

The voltage developed across the de-
tector load resistor (0.25 meg.) is put
into the control grid of the amplifier unit
of .the 55 by direct coupling, and the
volume control consists of taking off as
much as desired of this voltage by sliding
the arm across the resistor that carries
the total rectified loaded voltage.

Many who have built the seven-tube
circuit, in which the tuner is practically
the same, have been delightfully surprised
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at the absence of inter-channel noise, a
nuisance accompanying a.v.c. because bias
is least and the amplification is greatest
when the signal is least. Elsewlere
suppressor circuits are introduced, re-
quiring an extra tube, a no-signal condi-
tion causing the noise suppression con-
trol tube to have its amplification cut off
by a heightened bias developed by plate
current flow in a preceding tube.

Here we have n.s.c. without an extra
tube, because at no signal there is no
voltage across the second detector load
potentiometer, and since the triode unit
of the 55 is direct coupled, at no voltage
across the load there is no bias on the
triode. Hence at no signal there is no
amplification and no noise.

Location Options

The triode of the 55 is resistance-
coupled to the 56 driver, and there is a
single pole-double throw switch for those
who desire to include a phonograph pick-
up input. This switch cuts off the audio
frequency input from the set and intro-
duces the pickup in the grid circuit. It
is not included in the list of parts.

Some persons may use a phonograph
often, others seldom if at all, so the
choice will lie with the constructor
whether to include the phonograph pick-
up connection and switch, and also
whether this switch shall be at the front
panel or at rear, there being provision
for exercising the option. Also, as the
short-wave feature is not fundamentally
included, and as this would require a
panel switch, the standard model has the
volume control-a-¢ switch at center, but
there are slotted openings to left and
right at front, so that short-wave switch
may be put at left front, volume control-
a-c switch combination at right front,
and, if desired, phonograph switch at
center, or a-c¢ volume control a-c switch
at center, and phonograph switch at right.
These details are left to the constructor’s
preference.

The grid leak in the 56 driver stage is
made purposely high, 50 meg., as that
tends to reduce hum, but if you have a
milliammeter, read the 56 plate current
when the set is operating, to determine
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Coils

LIST OF PARTS

One antenna coupler, primary wound over secondary; enclosed in an aluminum shield, for 0.00041 mid.; tapbed for 70-200 meters.
One interstage r-f coupler, primary wound over secondary; enclosed in an aluminum shield, for 0.00041 mfd.; tapped for 70-200

meters

One combination oscillator coupler for padded 0.00041 mfd. and one 175 kc first intermediate transformer, both enclosed in one
high aluminum shield; oscillator tapped for 70-200 meters.

One 175 kc intermediate transformer enclosed in aluminumt shield.

One 175 kc intermediate transformer with center-tapped secondary: enclosed in aluminum shield.

One tapped 20-millihenry r-f choke.

One 12" dynamic speaker, field coil, 4,800 ohms, tapped at 700 ohms, windings reversed; output transformer (5,000 ohms imped-
ance) matched to the 2A3’s in push-pull, 32-inch cable and six-pin plug attached, connections conforming to diagram.

One power transformer: primary, 110 volts, 50-60 cycles; secondaries: 2.5 volts at 8 amperes center tapped (H); 2.5-volt 5 am-
peres, c.t., for output tubes (F); 5 volts at 2 amperes, c.t.; high voltage at 375 volts d-c between rectifier filament and ground

at 120 ma.
One push-pull input transformer.

Condensers

One three-gang 0.00041 mfd. tuning condenser with compensators built in and with attached screws for mounting purposes; high

shield walls between sections.

(Note: the condensers across primaries and secondardies of intermediate coils are built into these transformers.)

One 0.001 mfd. fixed condenser.
Five 0.00002 mfd. fixed condensers.
One 0.01 mfd. mica fixed condenser.

Two 8 mid. electrolytic condensers, wet or dry; one dry 8 mfd.; one .dry 20 mfd. 30 volts.

One 850-1,350 mmfd. padding condenser, isolantite base; brass plates.

One shielded block containing nine 0.1 mfd. condensers and two 025 mfd. condensers.
to be'grounded. Two outleads colored differently than others are the 0.25 mfd. Rest are 0.1 mfd. Block to be fitted on

chassis front wall.
One separate 0.5 mfd.

Resistors

Three 800-ohm pigtail resistors.
Two 1,200-ohm pigtail resistors.
Two 2,700-ohm pigtail resistors.
One 0.02 meg. pigtail resistor.
Three 0.025 meg. pigtail resistors.
Two 2.0 meg. pigtail resistors.
One 5.0 meg. pigtail resistor.

Black lead goes to ground.

One 0.25 meg. potentiometer, insulated shaft type; tapered; a-c switch attached.

Other Requirements

Equipped with mounting lugs. Shield is

One chassis, 13.5 x 3 x 875 inches overall, drilled for sockets, coils, tuning condenser, for electrolytics and for power transformer.
12 insulated bushings, ends tapped for 6/32 machine screws, so that bushings may be used as if nuts on socket mounting screws,
and maintain insulation for parts mounted on top of bushings by means of lugs held by short 6/32 screws.

One dozen lugs.

Two dozen 6/32 machine screws.
One roll of hookup wire.

Six aluminum tube shields.

Five grid clips.

One foot of shielded wire to be used between antenna post of set and antenna lug of antenna coupler; overall diameter %4-inch
due to thick cotton insulation to prevent loss of signal to ground.

One frequency-calibrated dial, travelling light type, with 2.5-volt pilot lamp and escutcheon.

Six six-prong sockets, one UY socket and three four-prong sockets (the extra six-prong is for speaker plug).

whether loudest signals cause the plate
current to go up a great deal, say, more
than double, for if so, then grid current
is flowing, and the resistance should be
made less, say, around 0.5 meg., or until
such abrupt plate current changes dis-
appear.
Transformer Ratio

The 8 mfd. bypass condenser across the
biasing resistor is intended to prevent
degenerative effects (reverse feedback)
and also to eliminate hum that otherwise
might develop between cathode and
ground. There is always danger of hum
when the cathode is considerably lifted
"above ground in the heater type tubes,
and a large capacity is recommended to
cure the trouble, although in this in-
stance the potential difference scarcely
cann be rated as large. It would be
around 13 volts, if the power transformer
delivers the intended high voltage (350
to 375 volts d-c assumed between rectifier
filament and ground under full load).

Speaker Field Choice

The coupler between the driver and the
driven stages is a push-pull input trans-
former. The ratio usually will be around
1-3, 1-3.5 or 1-4, and although not very
material in this region should not be
much higher than 4-to-1, because ratios
are normally built up at the expense of
primaries, hence high ratios suggest low
primary inductance, especially low as the
direct current of the plate circuit passes
through the primary.

The output transformer is built into the
dynamic speaker, and for the 2A3 the
impedance, plate to plate, should be 5,-
000 ohms, for the normal operating volt-
age conditions.

Since we have a higher voltage than
need be applied to the power tubes’ plate
circuits, and it is advisable to introduce
filtration for the power tubes, and also
as we have a much higher voltage than
will be required for the intermediate and
radio frequency plate circuits, and filtra-
tion is required here, too, we may use a
speaker that has a tapped field coil. Then
the power tubes’ plate current, total 80
ma, may be passed through one part of
the winding and the current for the other
tubes through the rest of the field coil.
Hence, if the speaker has a field with
total resistance of 2,770 ohms, then 2,100
ohms may be between maximum B plus
and the B lead looking toward the for-
ward part of the set, while the 670 ohms
of the field would be from maximum B
plus to return of the power tubes’ plates.
Or, from B plus maximum to i-f and r-f
voltages, the resistance of the field may
be around 4,000 ohms, provided the field
will dissipate the wattage, actually 4
watts, the circuit to the power tubes be-
ing as shown. Then there would be no
need for the fixed resistor marked 2,000
ohms, 3 watts.

The division of the current through B
chokes this way is economical and avoids
heavy current (125 ma) through any one
choke.

Actually, the 3-watt rating will be all
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right for the resistor. Though about the
same current flows through the 2,100-ohm
choke, this is marked 10 watts, the reason
being that field coils and the like seem
to be less conservatively rated than fixed
resistors, and a 10-watt commercial-rating
winding will get warm but not too hot.

Rectifier and Power Tubes

In the rectifier circuit a 5Z3 is recom-
mended, because of its high current capa-
city due to multi-filament construction
that greatly increases emission, but a 280
may be used. The 280 rating is 125 ma,
and the present circuit draws about that,
so it seems preferable to have a 250 ma
tube, worked at half its maximum, rather
than a 125 ma tube worked up to the
hilt. So, too, if speaker with proper im-
pedance is used (around 4,000 ohms), two
245_'5 may be used in the present circuit.
Neither substitution requires any change,
and the bias on the 245’s will be around
55 volts, which is all right, since the plate
voltage will be around 300 volts instead
of 250 volts. But the maximum power
output would be around 5 watts instead
of 15 watts.

II
CONSTRUCTION
HERE are a lot of parts to put on
the chassis, which is 13.5 x 3 x 8.75
inches, but there is room for all of
them. The audio transformer goes un-
dernaeth the tuning condenser, on the
(Continued on next page)
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The chassis view of the Push-Pull Super Diamond. The r-f tube is at left front, with antenna coil beside it.

The next pair are the oscillator and its r-f input coil.
mediate coil and the first i-f tube.

(Continued from preceding page)
under side of the chassis, while the block
containing nine large capacity bypass con-
densers is fastened to the front flap of
the panel, at left, in two holes provided
for the purpose.

The various resistors are put generally
in such positions as are most consistent
with short leads, and where these re-
sistors are grounded they may have one
pigtail terminal soldered to the chassis
itself. However, for those resistors at an
elevated potential, and for other similar
purposes, insulated bushings are used.
These are pieces of fiber dowel about 2
inches high and about ¥4-inch in diameter,
and are tappd at both extruded ends.
Thus at one end, where they are adhered
to the chassis, they replace nuts of the
6/32 type, while at the other end a lug
is fastened by a machine screw, and this
lug is used for the higher potential an-
chorage.

Position of Parts

When mounting the parts it is well to
start with the padding ocndenser, be-
cause that has to be put on ahead of
the main tuning condenser, otherwise it
could not well be put on at all. There
is a large hole drilled for the padding
condenser setscrew, and when the padding
condenser is mounted on the under side
of the chassis, the setscrew is accessible
from the top of the chassis. It might
appear at first sight that the heads of
the screws holding the padding conden-
ser’s isolantite frame to the chassis would
interfere with the shield partitions of the
main tuning condenser, but it will be

Behind them are the combination oscillator-first inter-

The 2A3 output tubes are at right rear. In front of them is the rectifier,
represented by a 280, although a 5Z3 is preferable.

found that though the two meet there is
no impediment.

Besides mounting the padding conden-
ser before the main tuning condenser it
is helpful to mount the audio transformer,
and for this purpose some extra holes
may have to be drilled in the standard
chassis, particularly as you may use a
push-pull input transformer you now
have, or exactly the same type case and
mounting may not bz furnished by all the
supply houses from which parts for this
receiver are obtained. The audio trans-
former should not be mounted as close as
possible to the power transformer, but
rather the opposite trend should be fol-
lowed, zlthough even then the distance
will not be great.

Numerous constructors like to use their
own method of layout of individual parts,
so far as a standard chassis permits, and
with this circuit considerable room is left
for ingenuity of this type. No exact pat-
tern need be followed, although of course
the circuit diagram should not be al-
tered, unless you know just why you are
altering it and have good reason to do
so, but whether ome part is just here or
just there is of no great moment. The
principle of making leads as short as
‘practical should be followed, but the rule
that the shortest lead always must be
used is not adamant, either.

Right-Angled Coils
One instance is {hat the coil feeding the
control grid circuit of the autodyne tube

is to extreme left, and a lead is thereby
made longer, but the reason was that the
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parts fitted better that way, although any
who desire to put the tube on the outside
left, and the coil nearer the condenser,
may do so.

The fit is quite tight for the third in-
termediate transformer, for behind the
tuning condenser, with little room to
spare, is an 8 mfd. condenser, and direct-
ly behind this is the coil in question.
The parts fit, using the mounting holes
as they are, but if it is desired to leave
more room between the electrolytic con-
denser and the coil, this may be done
by drilling two holes so that the coil
may be mounted ¥4-inch farther back.

As the chassis is laid out the coils
would be parallel if the mounting holes
for the intermediates were followed liter-
ally, however the coils may be placed at
right angles as directed in the schematic
diagram wiring, by drilling two mounting

‘holes to form a line between them which

is at right angles to the line formed by
the two existing holes. The coils dia-
gramed should be put at right angles,
because cioser together, due to chassis
layout.

The reason for suggesting the right-
angle placement (which is not an impera-
tive direction, but merely a good sugges-
tion) is extra precaution against in-
ductive feedback. However, the circuit
has been built with the coils with fields
in parallel, without oscillation in the in-
termediate amplifier, but it is conceivable
that some will have higher line voltages
than obtained during the tests of labora-
tory models, or will use a power trans-
former of higher voltage rating, or will
use smaller resistance values, including
field coils, to drop the maximum B plus
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voltage to the general amplifier plate volt-
age value.

Some small changes have been made
in the circuit, compared to the diagram
printed last week, and one of these has
been to increase the value of the filter
resistor in the plate circuit of the first
intermediate stage, as an additional pre-
caution against oscillation. As it is, the
intermediate amplifier does not oscillate,
but it is conceivable it may oscillate in
reproductions, and therefore the sugges-
tion is made that the filter resistor in the
second intermediate plate circuit may be
raised from 1,200 ohms, in such an in-
stance, to whatever value will make the
intermediate amplifier quiet, as it should
be for best performance.

Voltages and Biases

Under the circuit conditions now de-
picted, the B voltage will be higher to
the general amplifier line than formerly,
and at the values stated, with specifid
power transformer, will run around 270
volts, but the negative bias on the am-
amplifier tubes is now just a little
under 5 volts, and the current through
the tube is less than that which it would
be at 250 volts applied to the plate, and
3 volts applied for bias. Actually, of
course, a reading of 270 volts, plate to
ground, and 5 volts, cathode to ground
means that the total voltage applied in
the tube circuit is 270 volts, that the ap-
plied plate voltage is 265 volts, and that
the bias voltage is 5 volts, because the
plate voltage is referred to the cathode,
as is the bias voltage.

It is not known what type of power
transformer the constructor will use, but
from previous experience it is safe to say
that many will use a power transformer
they have, one that looks husky perhaps,
yet one that will not meet the demands
of this circuit. If the power transformer
is of less capability than the circuit re-
quires, it will be overloaded and there
will be a strong magnetic field, whereupon
the audio transformer, no matter where
placed on the chassis, will pick up hum,
and besides electrotatic hum fields will
be communicated to the leads concerning
the power tube stage and the connections
to the speaker. Therefore the warning
is given that a power transformer of ade-
quate capability must be used, for this
circuit draws 120 ma plate current, al-
though for reasons of economy the power
tube current is passed through one por-
tion of the speaker’s field coil, the B
current for the remainder of the circuit
through the higher resistance portion of
this winding.

The fields would be bucking if the total
field winding of 4,800 ohms were in one

The speaker socket is at left rear.
Antenna-ground twin assembly, phonograph

contains the 56 tube.

The shield next to the rectifier

pickup, jack assembly, with opening for switch, and eyeletted a-c
cable outlet are illustrated.

direction, and 700 ohms simply repre-
sented a casual tap, but if the field wind-
ings are wound in reverse fashion, then
the inductance of the field windings will
be well supported, otherwise the net in-
ductance would be considerably less.
However, it is not imperative to use the
speaker with field coil as explained, as
a 4,000-ohm field, more or less, may be
used in the direction of the amplifier,
and a separate choke, which may be the
field of a second speaker, if twin speak-
ers are to be used, may serve the power
tubes’ purpose.

Any who desire to use a speaker they
have, if it has proper output transformer,
may do so, and make up the remainder
of the resistance of a fixd resistor of
suitable wattage (around 5 watts general-
ly), although the drop in the fixed resistor
would be wasted power, whereas the
drop in the field coil 1s utilized power.
That is the reason for the substitution
of a large-resistance field to take care of
the desired drop.

The choking has to be exceptionally
good in the B circuit, as a push-pull stage,
with a resistance-coupled driver, opens up
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greater danger of hum than single-sided
circuits, particularly than any circuits
that do not have much audio. Here
there are three audio stages, as follows:
one in the triode of the 55, the second
in the 56, and the third in the power
output stage. This output stage will
work without strain up to 15 watts, or
at about three times as much power as
245’s in push-pull. Nevertheless, 245’s
may be used instead of 2A3’s, with the
consequences as stated, and, as already
pointed out also, a 280 may replace the
5Z3 rectifier, but will get deucedly hot,
being worked to the hilt, whereas the
5Z3 is conservatively worked at half its
maximum power rating.

The hum in this circuit is a little bit
more than it is in the six and seven-tube
Super Diamonds, but it is not bother-
some, and is unnoticed when any signal
or station is tuned in. To keep the hum
as low as it is one must have a separate
2.5-volt winding for the power tubes® fila-
ment, to prevent positively biasing the
heaters of the other tubes in respect to
their cathodes.

(Coritinued next weck)
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comparative purposes.
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Short-Wave Earphone Set in Compact Assembly

By F. Grimes

Try-Mo Radio Corporation
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FIG. 1

The circuit diagram of a two-tube, short-wave receiver designed for

earphone reception.

ERE we have a two-tube short-
wave receiver, designed for ear-
phone reception. It is of extreme
simplicity, and for that reason it shot_xld
be an efficient circuit, for it is almost axio-
metic that the simpler a short-wave set
the better it is. The present receiver has
all the necessary “gadgets” but no more
than those necessary. Let us examine it.
In the antenna circuit is a small vari-
able condenser, with maximum capacity
of 100 mmfd. This is necessary in order
to permit the adjustment of the coupling
between the antenna and the tuned cir-
cuit to suit the frequency that is being
received. The coupling must be loose at
all frequencies or there will be no selec-
tivity, and the higher the frequency of
the signal the smaller must the antenna
condenser be for a given degree of
coupling.

Regeneration an Essential

Regeneration is essential in a simple
short-wave receiver. And if that is to
do the maximum good there must be a
satisfactory regeneration control. In this
circuit the control consists of a 50,000-
ohm potentiometer across the tickler
winding, with the plate connected to the
slider. This is superior to a rheostat
across the tickler, for such a device would
vary the resistance, and hence the selec-
tivity, of the resonant circuit. The poten-
tiometer does not vary it because there is
always practically the same resistance
across the tickler. And since it is a high
resistance it does not affect the tuned
circuit appreciably. .

Moving the slider over the resistance
varies the amount of signal current flow-
ing in the coil. When the slider is at the
upper end of the coil there is no feedback
because there is no coupling between the

It uses plug-in coils and is regenerative.

plate circuit and the tickler. When the
slider is at the bottom practically all the
signal plate current flows through the

tickler. .
Plug-in Coils

Plug-in coils are used in the receiver
to cover the various bands of short-wave
signals. There are four in a set to go
from 200 meters to about 10 meters. LJ
and L2 are the tuned and the tickler
windings, respectively, of one of these
coils.

The coils have four independent leads
and for that reason four-prong sockets
and coil forms are used, The windings
Ll are designed for a 140 mmfd. tuning
condenser. The minimum capacity may
be kept low enough to make this con-
denser cover the band from 200 to 10
meters with only four coils, with plenty
of overlap between adjacent coils.

A small stopping condenser in the grid
circuit and a large value of grid leak
across the condenser are important fea-
tures of sensitivity in a short-wave set.
Therefore, the grid condenser is only 100
mmfd. and the grid leak is 5 megohms.
This type of detection requires that the
return of the grid be made to the positive
side of the filament and for this reason
both the coil L1 and the condenser are
connected to this side of the filament and
are also grounded.

The Filament Circuit

A 0.0005 mid. condenser is connected
between one side of the tickler and
ground to facilitate the flow of high fre-
quency currents in the plate circuit and
thus to make the tickler more effective.
A radio frequency choke of about 85 mil-
lihenries is put in series with the primary
of the audio transformer to keep the r-f
currents out of the audio end and also to
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LIST OF PARTS
Coils

One set of four plug-in coils with four-
prong bases

One 85-millihenry r-f choke coil

One audio-frequency transformer

Condensers

One 100 mmifd. variable condenser
One 140 mmifd. variable condenser
One 100 mmifd. fixed grid condenser
One 500 mmfd. fixed condenser

Resistors

One 5-megohm grid leak
One 50,000-ohm potentiometer
One 10-ohm rheostat

Other Requirements

Three knobs for auxiliary controls

One vernier dial for main tuner

Three four-contact sockets

One filament switch, attached to the 10-
ohm rheostat

Four binding posts

One small steel chassis with panel

One fused five-lead battery cable.

kegp down some high frequency audio
noise.

Two 230 Tubes

There are two 230-type tubes in the
circuit. These take a filament voltage of
2 volts and a current of 0.06 ampere each.
Thus the two tubes take only 0.12 ampere.
This is small enough to make the use of
No. 6 dry cells practical for filament sup-
ply. Two of these cells will give a volt-
age of 3 volts, one volt in excess of re-
quirements. Hence, it is necessary to use
a rheostat. This is of 10 ohms and it is
put in the negative lead. While the cells
are fresh practically all of this resistance
may be used as ballast but as the cells
wear out, some of the resistance has to
be removed. It is best to operate the
circuit with as much resistance as pos-
sible in order to economize on filament
as well as on plate current.

The output tube is also a 230. It is
coupled to the detector with an audio
transformer. A small negative bias is
given the grid of this tube through the
one-volt drop in the filament rheostat.

45 Volts on Plate

A plate voltage of 45 volts is applied
to the plate of the detector. This i1s the
value at which the usual grid leak de-
tector works best as an audio amplifier.
It should be remembered that a detector
of this type is both a diode rectifier and
an audio amplifier. On top of that it is
also a radio frequency amplifier and for
this reason it can be made regenerative.

The plate of the output tube is given
90 volts. However, since earphones are
to be used for reception, 45 volts on this
tube also would be all right. The value
is optional and the one that gives the
best all around results should be used, or
the one that is most convenient.

The negative of B is connected to the
positive of A. This, in fact, adds two
volts to the effective values of plate volt-
age. The main reason why B minus is



www.americanradiohistory.com

March 11, 1933

RADIO WORLD

FIG. 2

the layout of the parts.

connected to A plus is that A plus is
grounded.

A filament switch is put in the negative
leads.

A five-lead cable is provided for the
voltage supply. There are two conductors
for the filament battery and three for the
B battery. One for minus, one for 45 plus,
and one for 90 plus. A special feature of
this cable is a built-in fuse to protect the

tubes against possible short between the
high voltage leads and the filament leads.

Signals are receivable in all the short-
wave bands with this receiver. In the first
band police signals come in, and plenty of
them. In the next band come many code
stations and amateur phone stations. On the
other bands are short-wave relay stations
and code from all over the world.

The set works and all that is necessary
to bring in plenty of stations is to tune care-

FIG. 3

Back view of the two-tube, short-wave set, showing Front view of the two-tube, short-wave set, showing

the arrangement of the knobs and the dial.

fully and at the right time. Since the set
is regenerative much depends on the use of
the regeneration controls. There are really
three controls for the regeneration in the
set. There are the anetnna condenser, the
plate circuit potentiometer, and the filament
rheostat. Any one of the thred, or any two
of them, and all three may be used for
obtaining the best control. The closer to the
oscillating point the detector is worked the
more sensitive will the circuit be.

Low Hum in D-C Set

AERIAL COMNECTION
X/ TO SET

SIX-TUBE D-C T-R-F SET N?486-T

G2 G4
o)
Pl O O |k
0 0
BOTTOM VIEW

OF 48) SOCKET

<
>
o
£
o+
140V.DC.
Siﬂ -
®
i | € iy
= 1 m
= L C-Cl ... 0.00LMPD. Re ... .. 3000 RI_ . _0.015MEGA 205l
T CHASSIS C-1-1-3-- - THREE GANG 0.000365MrD. B2 - 0. . Ri0. ... .. 170A
\ Ce. .25 MFO. R .0 Rib____ 684 25WaTT 12 (2%
GROUND 2-5- R12.o o 27 TA LOWATT
CONNECTION CY-8-9:10..0. b R Plofécd 25Y ]
TOSET CHZ-i3_._ aMFD. RY. . ... {MEG

In a d-c receiver of this type the hum
level is extremely low. There are many
reasons for this. First, the line voltage con-
tains a comparatively low hum voltage be-
cause of the type of machine used in its
generation. Second, heater type tubes are
used throughout so that no hum can enter
by way of the heaters. Third, an adequate
filter is used. This consists of a 30-henry
choke coil and two electrolytic condensers,
each of 8 mfd. The condensers alone are
very effective in eliminating the ripple that

exists on the d-c line. The use of electodytic
condensers presents one danger because they
have polarity. If the proper electrode is not
connected to the positive side of the line the
condenser breaks down and draws heavy
current. This current will heat the con-
denser internally and the heat in turn may
generate gases. There is a possibility that
the condenser will blow up. There is no
danger of this while the set is working
normally with the voltage on the condensers
on in the correct direction. The set will not
work at all if the polarity is not right but
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it may take several minutes, the time re-
quired for the tubes to heat up, to find out
that the voltage is on in the wrong direction.
It is during that time that damage may be
done to the condensers. In order to be on
the safe side, even though the danger is only
to the condensers, the polarity of the line
should be tested and the plug should be in-
serted only so that the polarity is on the
tubes and the condensers correctly from the
beginning. The test may be made in a jiffy
if a voltmeter that will read up to 150
volts is available.
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AN I.F OSCILLATOR

Test Device for Lining Up Has Fixed Frequency

By Herman Bernard
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A fixed frequency oscillator, useful for lining up intermediates. It

consists of a Hartley oscillator of the grid leak type, with a-c on the

plate of the 56 tube, providing 100 per cent. modulation by the
frequency of the line voltage (60-cycle hum).

UMERQUS experimenters have use

for a fixed frequency oscillator to

enable them to adjust to the par-
ticular intermediate frequency they vir-
tually always use for constructing re-
ceivers. This may be 175 kc.

For the adjustment of trimming con-
densers and padding condenser at the
broadcast frequency level, stations may
be used, as one around 1,450 kc can be
tuned in by nearly every one, and one
around 600 kc is nearly as easy to get,
although not quite so, and a slightly dif-
ferent frequency might have to be used
here. Therefore a 175 kc oscillator is to
be constructed, or, more correctly, an
oscillator set at some fixed frequency,
with condenser adjustable however, to
provide as wide a choice as any one
would ask.

If the oscillator is to be of the grid
current type the capacity should be large,
that is, an adjustable condenser should
be used nearer the full capacity than the
minimum capacity, as this makes for bet-
ter frequency stability. As the frequency
increases the stability of frequency be-
comes less. While this is not of vast im-
portance for intermediate frequency ad-
justments, as these do not come within
the realm of precision adjustments, it is
well to select the more stable region, and
if the condenser has a small capacity
range the requirements are met.

Constant Modulation

By putting a.c on the plate there will
be constant modulation. The frequency
of modulation will be the frequency of
the line current. It is just as well to
keep the modulation going, rather than
to have modulated-unmodulated service
(though here of course there is no
choice) because the frequency will change
when the modulation is introduced, com-
pared to unmodulated radiation. To ren-
der a circuit free from this condjtion of
change of frequency due to presence or
absence of modulation would require

special stabilization of the modulating
characteristic, that is, a linear modulator,
and while this is possible, it introduces
complications unnecessary for the present
purposes, especially as we can not well
remove the modulation without rectifica-
tion and filtering.

As can be seen from the diagram, few
parts are needed. It is well to have the
oscillator contained in a steel box, the
core or case of the filament transformer
connected to the box, and the lead
brought to a ground post. It is of small
use to have an aluminum or copper box,
as these types would not shield so in-
tense an oscillator satisfactorily. Indeed,
with either aluminum or copper there
would be enough radiation, without any
conductive connection to a receiver, to
produce coupling between test oscillator
and receiver at high broadcast frequen-
cies. Broadcast frequencies in the set
would beat with test oscillator harmonics.

Output Wire

Besides the shield box it is advisable
to use a shielded wire to connect from
the output post of the test oscillator to
the tested circuit, and since the sheath
of this wire is to be grounded, which may
be done to the adjoining post, there
should be ample separation between the
internal and external conductors (the
wire inside and the sheath on the out-
side). This prevents loss of power to
ground due to bypassing through the
capacity of the shielded wire. A suitable
type of wire has a total manufactured
thickness of about one-half inch, of which
of course most is cotton insulation be-
tween the rubber covering of the internal
wire and the external sheath. If practi-
cal, this wire may be grounded at the set
end, also. The object is to prevent pick-
up by the connector, so the connector
will not function as aerial for the set.

The tuning condenser may be of the
type used in padding superheterodynes
of 400 kc¢ intermediate, and a capacity
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LIST OF PARTS
Coils
One 20 mlh tapped r-f choke coil, honey-
comb type
One 25-volt filament transformer with
center-tapped secondary

Condensers

One 350-450 mmid. padding condenser

One 0.00025 mfd. grid condenser with
clips

Resistors

One 0.5 meg. grid leak

Other Requirements

One steel box

One UY socket

One 56-tube

Two pin jacks for, one for ground, con-
nected to box and to transformer
core or case, other insulated for out-
put

One 1 ampere auto fuse with holder

One a-c cable and plug

obtainable in the market would be select-
ed, say, 350-450 mmfd. The frequency
struck should be one of which the desired
intermediate frequency is a harmonic.
This system works out just as well and
just as accurately as if the fundamental
were used and has the great advantage of
enabling a change at any time to use
some other fundamental that will yield
harmonically some other desired inter-
mediate frequency. That is, though we
are building what might be termed a
fixed-frequency oscillator, since a con-
depser is present that has a set-screw
a_dj.ustment, should the occasion arise for
lining up some other intermediate fre-
quency, we may tune the circuit to suit
the purpose, as will be explained.

It is assumed that 175 kc is the inter-
mediate frequency, so we shall finish with
the determination of the fundamental to
yield that by the use of an harmonic.

Coil Data

First, we must know something about
the coil. There are commercial honey-
comb coils of some hundreds of turns,
which, when wound up, have an outside
diameter of somewhere around 1 inch,
the smaller-winding coils naturally of
smaller outside diameter. Now, if we use
two 300-turn coils we shall have an in-
ductance of nearly 3 millihenries, and if
we use a so-called “tenth harmonic coil,”
an inductance 20 millihenries, with a tap
somewhat off center (though a center tap
is perfectly acceptable), we shall have a
still lower frequency.

Taking the honeycomb coils of popular
types we find the following table applies
approximately :

Type of Coil Inductance Capacity Frequency
mlh. mmfd. kc.
Two 300-turn coils.. 2.6 350-450 145-185
e 300, one 800..... 11.3 350-450 75-90
13,000-turn, tapped... 20 350-450 52-60

It is our intention to use the 20 mlh
coil, but we desire to see approximately
where the frequencxes would fall with
other coils. It is obvious that if we are
seeking 175 kc we can find it on the
fundamental of the 300-turn coil. The
combination of 300 and 800 turns enables
us to use a fundamental of 87.5 ke, so
that its second harmonic will yield 175
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kc. The largest coil will permit use of a
fundamental of 58.333 kc, so that the
third harmonic would be used for 175 kc.
So we have our choice.

The Frequency Adjustment

Under any system outlined above, to
tune to the desired frequency, bring in
a station on a frequency that is a har-
monic of 175 ke, i.e., 700, 1,050 or 1,400
kc, and adjust the oscillator frequency
by turning the setscrew of the condenser
with an insulated screwdriver (neutraliz-
ing tool). The box has to be pierced to
gain access to the condenser, but this
work is done in the preparation of the
box. Adjust for zero beat, or as close to
zero beat as possible. Actual zero beat
is usually impossible to achieve even with
a vernier dial, unless it be of the preci-
sion laboratory type, but the closest ad-
justment you can make will be amply ac-
curate for the purpose.

To register near-zero beat, the oscilla-
tor is set going, and its output is coupled
to the receiver aerial by connecting some
thin wire to the end of the shielded out-
put lead and twisting this wire for a few
turns about the aerial near where it en-
ters the set.

Now the oscillator is ready for service.

Other Frequencies

Suppose that some other intermediate
frequency is in mind. Assume it is 400
kc. The same process is followed. Tak-
ing the 20 mlh-350-450 mmifd. combina-
tion, we find that the seventh harmonic
of 57.14 plus is 400 kc, and we adjust the
condenser so that it beats with some
broadcast frequency that is a multiple of
400 kc, ie., 800, or 1,200 kec.

For obtaining a fundamental that will
enable use with any intermediate fre-
quency on the fundamental of the fixed
frequency oscillator, or a harmonic of
that fixed frequency, divide the desired
intermediate frequency by the nearest
whole number that will produce a fre-
quency between 52 and 60 kc. To adjust
to this frequency beat with a broadcast
station whose frequency is an harmonic
of the desired intermediate frequency.

The foregoing also explains how the
test oscillator fundamental frequency may
be changed as circumstances require, and
also how it may be reverted to the orig-
inal frequency, if desired. Also, the
method is accurate, and the results will
be good. The device was built as de-
scribed and works fine.

Output Coupling

The diagram is mostly self-explanatory.
The 20 mlh coil has three lug terminals.
The one connecting to the outside of the
winding, which outside is obvious from
inspection, and has a piece of gelatin
holding it in place, goes to grid. This is
an extreme terminal, as is the return or
inside coil terminal. The tap is between
the 'two other lugs and goes to cathode.

The output coupling is simply that
caused by the capacity between two
wires, one the lead from plate to trans-
former, the other being parallel to it,
twisted about it, if you like, or put in
the same spaghetti sleeve, and terminat-
ing at the output post, other end free
but insulated as a precaution. This in-
sulation may consist of making the lead
shorter than the spaghetti sleeve and
pushing the sleeve all the way up to the
output post.

WORTH THINKING OVER

MEET EDDIE CANTOR, stage com-
edian, radio star and—Editor! Mr.
Cantor is letting the world know something
it hasn’t knoum before; this through the
medium of a new publication which he spon-
sors. Welcome, Mr. Cantor, to our craft;
may your musings be as hwmorous as are
your air talks to millions of the public every
week!

An Open Letter to a Fellow
Publisher

Mr. E. H. Harris, Publisher of “The Paladium-Item,” Richmond, Ind., Chairman
of the Radio Committees of The Inland Daily Press Association and The
American Newspaper Publishers Association.

Dear Mr. Harris:

You introduced at a recent meeting of The Inland Daily Press Association
a resolution to the effect that publishers of your organizations should charge
advertising rates for publication of radio programs.

Have you forgotten, Mr. Harris, that the A. N. P. A. discussed this matter
very solemnly a few years ago, with the result that certain publishers agreed
to discontinue the publishing of radio programs except as paid matter? A good
many publishers did immediately omit these programs from their columns. You
will probably also recollect that the how!l from the readers of these daily papers
was so loud and prolonged that the publishers took another squint at the situa-
tion and then decided, without explanation or apology, to join their other
brethren who had not been so foolish as to drop out something that had inter-
ested such a large percentage of their readers.

May I also call your attention to the very obvious fact that, while daily
newspapers are not exactly tickled to death to devote so much space to base-
ball and accept more or less graciously the tiny ads given to the sporting pages
by the baseball magnates, they continue to publish unlimited pictorial and type
space for the very simple reason that their readers demand that they do so?

Daily newspaper publishers have never devoted their columns to radio
programs just because they loved and admired radio executives or air artists.
They know that their public demands radio programs. If the radio fan does
not find current programs in his morning or evening newspaper, it is ten to

one that he will go over to a competitor that does publish this material—and

there is the whole story in a nutshell.

Don’t be foolish, Mr. Harris, and don’t ask your brother publishers to be
foolish with you. Those who agree temporarily to discontinue radio programs
are going to get mightily sick of the bargain, and then they are all coming back
into the fold again—for the simple reason that two and two still make four,
and all the sophistry in the world isn’t going to change that elemental fact.

Yours truly,
Publisher, RADIO WORLD.

New Tubes Numerous;
Most Really Worthy

New tubes come out so often that it is
difficult to keep up with the progression,
and a few of them seem to have no other
purpose than rendering older tubes obsolete.
But often a tube that is really needed comes
out. That was the case with the 55 and 85.
Of course, many other tubes have really
been needed although few persons saw the
need until the tubes had been announced.
But there are tubes which to four or five
years have not made any impression on the
radio engineers.

We have been promised a different new
tube that seems to be needed. This is a
combined oscillator and modulator. First
of all it is an oscillator. Then it is a modu-
lator. There is an extra grid on which the
radio frequency signal may be impressed.
In principle such a tube is already available
in the 58. The tube may be used as an
oscillator just as any other tube, and then
the suppressor grid may be used for im-
pressing the radio frequency signal on the
generated oscillation. But the 58 tubes
was not designed for this purpose especially.
The promised new tube has been designed
for this service, and it is to be expected
that better results will be obtained.

Another tube that is needed and may in-
deed come very soon, and that is a duplex
diode triode in which the triode is a power
tube. A high gain duplex diode triode is
already a reality, a tube that has such a
high voltage gain in the triode section that
the need of an interstage audio amplifier is
obviated. But the new tube suggested is
another step in the same direction. It dis-
penses with all the audio tubes, except
the one built in with the diode detector.
Of course, a tube like this would require a
greater r-f input, but there is no trouble
now getting high gain in the r-f and i-f
amplifiers.

A second detector input from locals of
20 or 30 volts is not unusual.

www americanradiohistorv com

Modulation Changes
Oscillator Frequency

In radio oscillators that have not been
stabilized as to frequency, the frequency
of oscillation will depend on the modula-
tion. The resulting change in frequency
of the carrier is often called “wobbula-
tion.” The cause of this phenomenon is
not far to seek. Suppose the circuit em-
ploys the Heising modulation system, in
which modulation is effected by varying
the plate resistance. Now the frequency
of oscillation depends on the plate re-
sistance to some degree, and therefore as
the plate resistance is varied the fre-
quency necessarily is varied also.

Now suppose that the modulation is ef-
fected in the grid circuit. This amounts
to varying the grid circuit resistance. But
the frequency of oscillation also depends
on the grid resistance. Hence the modula-
ting voltage necessarily changes the fre-
quency.

Sometimes modulation is effected by
energy absorption in the resonant circuit.
This amounts to varying the resistance in
the resonant circuit. But the frequency
of oscillation depends on the resistance
of the resonant circuit. Hence modula-
tion by absorption changes the frequency.

These effects are due to the fact that
the oscillator is not stabilized as to fre-
quency. If it were stabilized there would
be no frequency variation due to changes
in the grid, plate, or resonant circuit re-
sistances.

NOISE SUPPRESSOR’S FUNCTION
The object of the noise suppression
control circuits is to stop the “hash” due
to lowered bias on consequently greatly
amplifying r-f or i-f tubes from coming
through. The noise is due to non-action
by an automatic volume control at no
signal, hence is ‘“‘cater-channel.” It has
nothing to do with static, man-made or
natural, and is not an interference elimi-
nator of the general type, but a distinctly
special one.
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THE PATHFINDER SHO

A Self-Powered, Switch-Oper

NTEREST in short-wave reception is
Ino longer confined to the “ham” and

experimenter but has extended to the
man on the street, who now speaks of
short waves as glibly as do the experts.
The rapid extension of interest was, no
doubt, due to the introduction of short-
wave converters. The old-time regenera-
tive detector was difficult to tune and
not exceedingly sensitive. The old-time
adapters failed to work more often than
they did work, and when they did work
there was only a makeshift short-wave
detector and an audio amplifier.

The converter, on the other hand,
makes use of the full sensitivity of the
broadcast set—makes use of it from the
antenna-ground binding posts to the loud-
speaker baffle. New tubes, which greatly
increased the sensitivity of broadcast re-
ceivers, were another factor in populariz-
ing the converter, and satisfactory coil
switching devices which have made their
appearance did their part in making con-
verters easier to handle so as to bring in
the sought-for stations.

Definition of Converter

A converter is a mixing device, tunable
over the short-wave range, that converts
the short-wave signals to equivalent sig-
nals with a much longer wave, without
changing the modulation contained in the
original carrier. In terms of frequencies,
the converter changes the frequency of
the signal from a high one to one that
falls inside the broadcast band, to which
all ordinary receivers are responsive. The
new frequency, which is a beat frequency
between the signal and the converter os-
cillator frequency, is picked up by the
broadcast set through some suitable coup-
ling device and is amplified and detected
in the same manner as any other broad-
cast frequency signal.

The coupling between the converter
output and the broadcast receiver is di-
rect, and it often happens that the input
from a weak distant station is greater
than the broadcast set will stand, unless
that set is provided with a good auto-
matic volume control.

Choice of Converter Design

The possible variations in the design
of converters are almost endless, but re-
gardless of the type used, a really good
broadcast receiver is a prerequ1sxte to
good short-wave reception. Next in order
of importance come the antenna and
ground. It seems almost unnecessary to
repeat, but a long, high antenna is best
for converter use; and a good earth or
cold water-pipe ground is one method
of insuring that the converter will get the
desired high value of input.

The coupling between the antenna and
the converter should be loose. It is for
this reason that a series condenser E is
found in the antenna lead. This may be
a small neutralizing or “equalizing” type
of condenser, which is screw-adjusted. As
the frequencies received increase, loose
coupling becomes more and more vital

Importance of Wiring

Since high-frequency currents travel on
the surface of conductors it becomes of

importance to use heavy conductors for
making connections so that there will be
as much surface conductivity and as little
resistance as practical. No. 12 or No. 14
bus wire is very satisfactory, and all con-
nections, except the output leads of the
converter, should be made with such
conductors.

One of the uncertainties of a converter-
receiver combination is the coupling be-
tween the two components, and this
should receive careful attention in the
design of every converter. Most modern
broadcast sets have high input impedance,
and this fact simplifies the problem, for
a simple arrangement like that shown in
Fig. 1 proves to be efficient.

In some cases where the first tube in
the set is of the screen grid type, the
converter will function better if the out-
put is connected directly to the grid of
the tube. When this is done the grid clip
normally on that tube should be removed
and a clip connected to the output of the
converter should be put in its place. A
grid leak of about 0.5 meg. should be
connected between the grid and ground
to provide a leakage path. Of course;
this connection is not nearly so conveni-
ent as the one that connects the output
of the converter to the antenna binding
post on the broadcast receiver.

Shield Output Wire

If the lead between the converter and
the broadcast set is allowed to be exposed
to broadcast signals, it will act as an
antenna and broadcast signals will be re-
ceived as well as short wave signals. This
might cause considerable interference in
some instances. To guard against this
the output lead is shielded, the outside
conductor being grounded at the con-
verter as well as at the broadcast set.

A shielded wire of this type is really a

Iong' tubular condenser and it has a
deﬁnlte.capac1ty. If this is too large
there will be considerable loss. This is

obviated by choosing shielded conductor
in which there is a thick spacer between
the inside and outside conductors. Of
course, the longer the shielded conductor
is the greater will be the loss. Hence,
even if a low capacity conductor is
chosen it should not be any longer than
is necessary.

The Tuning Elements

In selecting a converter we have to
choose, to some extent, between ease of
operation and highest efficiency. The
ganging of tuning controls usually means
loss of sensitivity and selectivity. How-
ever, this loss may be overcome without
sacrificing the simplicity of gang tuning.
This is done partly by selecting the inter-
mediate frequency and by padding.

The r-f and oscillator coils in the con-
verter are designed with a definite inter-
mediate frequency in mind. The inter-
mediate frequency must be chosen so that
the broadcast receiver is sensitive on that
frequency and also so that there is little
interference on it. These two may be
conflicting requirements and for that rea-
son the converter should be flexible
enough to permit a slight change in the
intermediate frequency.
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The object of padding a circuit is to
establish a desired rate of capacity
change. In a converter this may be done
by connecting a condenser in series with
the oscillator tuning condenser or by con-
necting a condenser across the r-f tuning |
condenser. In the present circuit the pad-
ding condenser is connected in shunt with
the modulator or r-f condenser section.
Moreover, the shunt condenser is inde- |
pendently adjustable from the panel, and
that gives a means of compensating for
slight changes in the intermediate fre-
quency.

One essential in a short-wave set of
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any kind is that accurate tuning shall be

possible. This is particularly true in a
converter where the oscillator is extreme-
ly critical, particularly on the higher fre-
quencies. An exceptionally satisfactory
slow motion adjustment is provided in
this converter by means of a shunt across
the oscillator condenser. This shunt con-
sists of a very small condenser E in series
with a variable condenser of 100 mmfd.
The smaller E is the finer is the possible
tuning adjustment of the variable part
of the shunt.

E is a trimmer type condenser having
a maximum capacity of 20 mmid. It is

RT-WAVE CONVERTER
ated Three-Tube A-C Circuit

Mannion
ladio Co.

LIST OF PARTS
Coils

One short-wave coil assembly, with

switch, 10 to 200 meter coverage

One 80-millihenry r-f choke coil

One power transformer, 110-volt primary,
2.5-volt centertapped secondary, 5-
volt secondary, and one 600-volt cen-
tertapped secondary

Two 30-henry choke coils

Condensers

One gang of two 0.00014 mfd. tuning con-
densers

Two 0.0001 mfd. variable condensers

Two 20 mmfd. equalizing condensers

Two 0.006 mfd. fixed condensers

One 0.0001 mifd. fixed condenser

One 0.001 mfd. fixed condenser

Two 0.1 mfd. fixed condensers

One 2 mfd. 450-volt condenser

Two 8 mfd. condensers

One 1 mfd. condenser

Resistors

One 10,000-ohm grid leak
One 2,500-ohm bias resistor
One 20,000-ohm, 50-watt resistor with
sliders

Other Requirements

One length of three feet of shielded wire
One four-prong socket

One five-prong socket

One six-prong socket

Bus bar connecting wire

One drilled chassis and aluminum panel
One vernier dial

One line switch, plus and cord

adjustable by means of a screw. The ef-
fective capacity of the series combination
is always less than the capacity of the
smaller of the two. A change of the vari-
able condenser from maximum to mini-
mum will change the total capacity very
little, and what change there is is spread
out over the entire dial.

The series shunt is particularly valu-
able as a band spreader. The main con-
denser gang is set at approximately the
correct position and then a narrow band
may be covered by means of the 100
mmfid. in the series shunt. The r-f tuner
is sufficiently broad to permit this with-
out any change in the setting of the r-f
shunt or trimmer condenser.

In practice the value of E is set at
about 5 mmfd, which is the capacity
when it is wide open. With this capacity
the total variation in the oscillator capa-
city over the whole range of the 100
mmfd. condenser is only 1.5 mmifd. This
is out ®f a total capacity of about 150
mmfd. and therefore the whole range of
the 100 mmfd. trimmer is only one per
cent of the total capacity. That is equiva-

lent to a frequency band of 150 kc at
30,000 ke.

Power for Converter

A wobbly signal, that is, one the fre-
quency of which varies over a narrow
range, can often be followed by means

of this vernier control.

Power for the converter may in many
cases be obtained from the set with which
it is worked. But most .satisfactory re-
sults are obtained when the converter is
self-powered. Fig. 1 shows a power unit
suitable for use with the Pathfinder con-
verter, the diagram of which is shown at
the top of the figure. A rather heavy
bleeder current is recommended because
this will insure steady d-c voltages on the
tube elements, and that in turn will in-
sure steadiness of the frequency of the
oscillator at whatever value it is set.

When a separate power supply is pro-
vided for the converter, the use of this
device in conjunction with a receiver
places no extra load on its power supply
and no voltages are changed.

It is essential for best results that the
converter be well shielded as a whole,
but individual shielding of tubes and coils
is not advisable. A case made of heavy
gauge aluminum is not only efficient as a
shield but it gives a good appearance to
the converter.

Guide in Tuning

Some advice concerning tuning in short
waves will not be amiss for in most in-
stances of complete failure of a converter
or short-wave set the trouble does not lie
in the apparatus but in the method of
tuning, or perhaps in the lack of method.
Short-wave stations cannot be tuned in,
as a rule, by rapidly sweeping over the
dial. There mav be a thousand short-
wave stations within reach, yet none will
be heard when this is done.

First of all, consult a good list of sta-
tions and make sure that those desired
are on the air. And be sure to make due
allowance for time difference in case the
station desired is on the other side of
the earth. Most European stations will
come in during the afternoon in regions
on Eastern Standard Time. At 7 o’clock,
E.S.T. it is midnight in England and
about that time the British stations will
be signing off. GSA and GSB, Daventry,
England, are exceptions, for they regu-
larly broadcast for the benefit of Cana-
dian listeners between 8 and 10 p. m,,

EST )
“Something Doing”

There is always “something doing” on
the short waves. If the particular sta-
tion you want is not on the air, thousands
of others will be. There are ship-to-shore,
transatlantic phone, police, amateur phone
and code, airplane signals, and many
others to choose from. As Summer ap-
proaches reception from Europe will im-
prove, and there should be plenty of
thrills for everybody with a short-wave
converter and a broadcast set.

Although there may be a large number
of stations operating at any time, the
necessity for careful tuning is paramount.
Tune slowly. The main tuning control
may be adjusted in small steps provided
those steps do not cover a wider range
than is covered by the trimmer on the
oscillator. For the higher frequencies the
steps must be exceedingly small and it is
necessary to tune the main dial just as
carefully as possible and then use the
other as a vernier.
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FIG 1
A simple Colpitts oscillator that is
suitable for calibration or for use
in measuring coils and coupling co-
efficients.

SIMPLE method of measuring the
coupling coefficient between two
coils is convenient to have at times.
There is a very simple way if a calibrated
oscillator is available. The coils involved
are wired into another oscillator such as
that shown in Fig. 1. This Colpitts oscil-
lator is convenient because it will oscillate
regardless of the coupling between the two
coils. It may be negative, positive or zero.
The idea is to connect the two coils
in this oscillator with the coupling posi-
tive and measure the frequency generated
with the calibrated oscillator. Then the
leads of one coil are reversed so as to
make the coupling negative and again
measure the frequency. From the two
frequencies measured the coefficient of
coupling can be obtained if the two coils
are equal. Let us prove the statement.
The circuit that determines the fre-
quericy is made up of the two condensers
Cl and the inductance of the two coils.
For simplicity let us call the capacity of
the two condensers in series C. When the
two coils are connected in series aiding,
that is, so that the mutual inductance M
is positive, the total inductance in the
circuit is 2(L+M) and when the coils
are connected so the coupling is negative
the total inductance in the circuit is
2(L—M). If F; is the frequency obtained
when the coupling is positive and if Ez
is that obtained when the coupling is
negative, we have Fi2 =1/2C(L+M) and
F.2 = 1/2C(L—M). Dividing the first by
the second we have F?/F.2=(L—M)/
(L+M).

Obtaining k

If we knew L we could obtain the
value of the mutual inductance from this
formula, but we do not have L. If the
coefficient of coupling between the two
equal coils is k, M =kL. If this value
of M is put in the formula we have, on
dividing through by L, Fi2/F:# = (1—k)
/(14k). From this k can be computed
because the two frequencies are known
by measurement. In fact k is equal to
the difference between the squares of the
two frequencies divided by the sum of
the squares. . )

The method illustrated in Fig. 1 was
devised particularly for the measurement
of the coupling between the two coils in

By J. E. Anderson
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FIG. 2

A simple Hartley oscillator suitable

for calibration, or for measurement

of coils when there is no coupling
between the two coils.

a doubly tuned i-f transformer. In this
case k 1s very small but the method is
quite capable of measuring it.

The circuit is also suitable for the
measurement of single coils, once the ef-
fective capacity in the circuit has been
found. Suppose a coil of known induct-
ance and negligible distributed capacity
is connected in the position of the two
L coils in the figure. The frequency gen-
erated will have a certain value. If this
is measured accurately with a calibrated
oscillator, the effective value of the ca-
pacity of the circuit can be computed
from the known inductance and the
known f{frequency. Once this capacity is
known, it may be used for the determi-
nation of other inductances. They are
obtained from the measured frequencies
and the known value of this effective
capacity.

The Circuit Constant

The fixed effective capacity in the cir-
cuit can be regarded as a circuit constant
to be used every time the inductance of
a coil is to be measured. In view of the
fact that some coils that are to be meas-
ured may have a rather high distributed
capacity, if the circuit capacity has a
rather large value errors due to this dis-
distributed capacity will be small. Prac-
tically this means that both Cl condensers
should be large. While they are indicated
to be equal it is not necessary that they
should be.

Ch would depend on the frequencies to
be covered. For broadcast and intermedi-
ate frequencies it might be around 85
millihenries. C2 may be 0.001 mfd. and R,
the grid leak, should have as high a val-
ue as possible because the higher it is
the more stable will be the frequency of
oscillation. How high it may be made
depends on the frequency of oscillation
and the lower the frequency the higher
the resistance may be. What really de-
termines the value that can be used is
the blocking of the grid.

There is no other oscillator than the
Colpitts that lends itself so readily to the
measurement of coils and the couplings
between them. It is true that the Hartley
in which there is no mutual between the
plate and grid coils could be used. This
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circuit is shown in Fig. 2. R and C2 may
have the same values as the correspond-
ing values in the Colpitt’s circuit and C
may have the same values as the capacity
of the two Cl condensers in series.

One of the coils, say L1, may be a
fixed and known coil. Then L2 may be
any coil that is to be measured. Its in-
ductance can be determined in terms of
IL1. The frequency of oscillation in any
case is determined by F?=1/C(Li+ L.).
In order to use this oscillator the as the
preceding it would be necessary to de-
termine the effective value of C, which
can be done with a centertapped coil of
known inductance. Then this known in-
ductance could be put in either the grid
or the plate circmit alone and another
coil to be measured could be put in the
other circuit. By measuring the frequency
of the new combination the inductance
of the added coil could be found. The
formula given above could be used, F
being the measured frequency, C the de-
termined circuit capacity, L1 the known
inductance, and L2 the unknown induct-
ance. There is to be no mutual inductance
between L1 and L2.

General Utility of Oscillator

The measurements discussed above de-
pend on a calibrated oscillator. Hundreds
of other measurements in radio depend
on a calibrated oscillator. Because of the
general utility of a calibrated oscillator
and because of the ease with which it
may be calibrated accurately, every seri-
ous experimenter in radio should equip
himself with one of them. And he should
remember that the better he makes it
the more useful it will be. It should have
a high frequency stability so that the
generated frequency may be depended on.
It should have a good vernier dial that
could be read to at least one part in
1,000 of the full scale, and this should
be entirely without lost motion. Besides
this, the tuning condenser should be com-
paratively small so that one sweep of the
dial from zero to 100 will cover only a
narrow range of frequencies. This means
that there should be many coils.

The reason for the necessity of high
accuracy in the oscillator is that many
applications depend on the measurement
of frequency differences, and such mea-
surements will not be accurate unless the
frequencies involved are accurately
known. As an example, suppose we wish
to measure a small capacity change in a
condenser having a value 500 mmifd. This
condenser may be in an oscillator the
inductance of which is such that the fre-
quency is 1,000,000 cycles per second.
Then the capacity is increased by a smali
amount, say by an amount that will
change the frequency to 990,000 cycles
per second. We must measure both the
1,000,000 and the 990,000 cycle frequencies
very accurately in order that their differ-
ence shall be known with fair accuracy,
in this case the one per cent. Unless the
accuracy of the oscillator is at least one
part in 10,000 we have no chance of mak-
ing the measurement to better than 10
per cent accuracy. Of course, this is an
extreme case for the change in capacity
was only 5.05 mmifd, or slightly over one
per cent.

Less Accuracy Practical

Such high accuracy and stabiljty are
not needed in a large number of im-
(Continued on mnext page)
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Picture Diagram of Universal
Four-Tube A-C, D-C, Battery Set of T-R-F Design

By N. M. Haynes

Postal Radio Co.
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HERE has been demand for a

I sketch showing the layout of the

four-tube universal receiver pub-
lished in the March 4th issue (last week).
In that issue were shown in detail the
circuit diagram, a sketch giving the ar-
rangement of the battery plug-in adapter,
and the details of the r-f coils and of the
connections to the terminals on the four
sockets. But no diagram of the actual
layout followed in building the set was
shown. This important detail is now sup-
plied and is shown in Fig. 1. The sketch
is self-explanatory.

After laying out the parts in a manner
which has been found by experiment to
give satisfactory results, there are still
certain things that must be observed in
wiring the set if best performance is to
be obtained. This time it should be un-
necessary to enjoin the set builder to
make all leads “as short as possible,” but
there are still many who never heard of
that good rule. In witness of this, many
sets may be pointed to as expert violation
of the rule. In one particular set there
was so much superfluous wire that after
rewiring, two other similar sets were

wired with what was left over, and there
was some for the third. The extravagant
wirer had heard about the “short as pos-
sible” rule at that.

The proper length of wire to go be-
tween two points is the shortest practical
distance between those two points, plus
ever so little for slack just to keep the
insulation from rubbing off at corners if
any.

There are certain critical wires that
must be watched particularly. The most
critical are those on the “hot” side of a
tuned circuit. This includes the lead from
the stator of a tuning condenser to the
grid or the lead running from the stator
of the condenser to the tuning coil. These
leads should be kept away from other
conductors as far as practical and where
they must be close together they should
be crossed at an angle, preferably at right
angles. These leads should be kept away
from the chassis or any metal connected
to the chassis, for otherwise a high mini-
mum capacity will result in the circuit.
In this connection it should be pointed
out that by “far” is not meant several
inches. Tn many cases half an inch is

far and even one-quarter may not be too
close.

The next most critical leads are those
running from the plate of a tube to the
top of the primary of an r-f coil. They,
too, should be kept away from other leads
and from the chassis.

Most important of all is to see that
the plate and the grid leads are not close
together. When these leads are con-
sidered together they may be entirely too
close if they are two or three inches apart.
Perhaps these leads may be much closer
if they belong to the same tube but if
they belong to different tubes they may
have to be even farther apart. Much
depends on the gain in the set and the
type of coupling.

If the amplifier oscillates as a result
of close coupling between leads the of-
fending conductors can quickly be de-

tected by body capacity test. Tune the
set until the fresuency it generates
zero-beats with some signal. Then poke

around the set with the index finger,
without actually touching anything, and
note that leads are most sensitive, judg-
ing by the change in the heterodynec.

Determination of Coupling

(Continued from preceding page)
portant applications of an oscillator. For
example, for adjusting receivers, for pad-
ding oscillators, and tuning intermediate
frequency amplifiers, an accuracy of about

per cent. is satisfactory. It is only
when the measurement involves the dif-
ference between two very nearly equal
frequencies that high accuracy is essen-
tial.

Either of the oscillators in Figs. 1 and
2 can be calibrated. If Colpitts oscillator
in Fig. 1 is selected for calibration the
condensers C1 should be about 350 mmfd.
each. They should be ganged and the

common rotor should be connected
toward the cathode. The coil LML shouid
be of the plug-in type. Single winding
coils are needed. Since the effective tun-
ing capacity is only 175 mmfd. each coil
will cover only a relatively narrow band
of frequencies, but this is one of the de-
sirable features in an accurate oscillator.
Many coils will be needed to cover the
entire useful band of frequencies.
ground should be used and it should be
connected to the cathode.

If the Hartley circuit is selected for
calibration, the tuning condenser C
should have a maximum capacity of about

www americanradiohistorv com

Coefficient

200 mmfd. and the ground should be on
the side to which the battery is connect-
ed. The oscillator coils L1 and L2 should
be centertapped single winding coils and
they may be of the plug-in type.

The important thing about a calibrated
oscillator is the calibration and not the
size of the tuning condenser, nor the type
of coils used, nor the type of circuit. No,
the calibration is the important thing, and
the calibration includes the dial which is
actually calibrated and on which read-
ings are made. Every calibrated oscilla«
tor should have a first class dial, prefer-
ably one with a real vernier on it.
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A Seven-Tube Superheterodyne
With 85 Detector and 89 Qutput

T

By Einar Andrews
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FIG. 1

This seven-tube superheterodyne is suitable for use where batteries must be employed. A good antenna
should be used with it if extreme distance is sought.

HOSE who live where electric

power lines have not yet penetrated

are asking for battery-operated re-
ceivers comparable in sensitivity and
selectivity with those of modern a-c re-
ceivers. And why should they not have
them?

Really, such receivers have been de-
scribed many times but they have been
called automobile sets. An automobile
set is normally used in places where elec-
tric power lines have not penetrated, that
is, in the car. They are operated off the
car storage battery. A receiver not es-
pecially designed for a car but designed
for use where there is no electric power
available must necessarily be designed in
about the same way. There is one differ-
ence. If the set is not to be used in a
car it does not have to be quite so sensi-
tive because it can be used with a regu-
lar antenna. Not only that, but if there is
no electric power available, chances are
that the place is such that there is no
difficulty in erecting the very best kind
of antenna.

Sensitivity and Selectivity

The requirements for high selectivity
are not likely to be so great in these re-
mote places, for there will not be any
powerful stations close. But if a re-
ceiver is to reach out thousands of miles,
it must be selective enough to separate
stations 10 kc apart when these are lo-
cated at some distance. It is easier to
separate these stations if they are 1,000
miles away than to separate two stations
50 kc apart if one of them is a few blocks
away. Fair selectivity should be satis-
factory provided that the sensitivity is
adequate. While a very high selectivity
is not essential, it will do no harm if the
set is capable of it.

In view of the fact that a good antenna
is practical, a set of the type used in auto-
mobiles, but with one stage of audio omit-
ted, would be satisfactory. The omission
of the extra audio stage is permissible for
another reason. A duplex diode triode of
extremely high gain will be available
shortly and when it comes out it can be

substituted for the 85 with very few
changes. The reported gain in this tube
is higher than that afforded by an 85 and
an extra stage of 37 with resistance
coupling. Even without this extra gain
there would be plenty of sensitivity on a
set utilizing a good antenna.

High Gain R-F

1Y

The circuit herewith, which is a modi-
fied automobile set, should have ample
sensitivity for the most remote places
and it should have enough selectivity for
a congested radio district. With the sub-
stitution of the new supersensitive de-
tector, the set should also have ample
sensitivity for automobile use.

In the r-f amplifier are two tuned cir-
cuits. The first transformer, T1, is a
regular antenna coupler for 350 mmfd.
tuning condenser. It should be of the
midget type. The second coil is of the
so-called high-gain type. That is, it is
effectively of the direct coupled type, with
a radio frequency choke in the plate cir-
cuit, a parallel tuned circuit before the
grid of the mixer, and a tiny capacity be-
tween the plate and the grid. The choke
is proportioned so that its capacity and.
the plate-cathode capacity together cause
resonance at a frequency just below the
broadcast band. The net effect is to make
the gain approximately uniform from one
end of the band to the other, and at the
same time make it high. Of course, the
parallel resonant circuit on the grid side
is always tuned to the signal.

The Oscillator

A simple oscillator of the Hartley type
is used. As connected in this circuit the
oscillator coil may consist of a single
winding with two taps on it. Between
one end and the first tap are from five
to ten turns and this small winding is
used for pick-up. The other tap, which
is connected to the cathode of the oscil-
lator,. should be near the middle of the
remaining turns.

There 1s a stopping condenser of 250
mmfd. and a grid leak of 50,000 ohms. A
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higher value of leak resistance is likely
to cause blocking.

If the radio frequency inductance is 246
microhenries and the intermediate fre-
quency 175 kc, the oscillator inductance
should be 192 microhenries, counting the
part of the winding across which the
tuning condenser is connected. This will
be given by 102 turns of No. 32 enameled
wire on a form one inch diameter. The
cathode tap may be put at the 51st turn.
At the ground end the winding should
be continued from 5 to 10 turns more.

The series padding condenser Cs is
connected on the stator side of the
oscillator tuning condenser because this
special type of oscillator admits no other
arrangement. The value of this con-
denser should be approximately 900
mmfd. so that if a 700-1,000 mmfd. pad-
ding condenser is used it will be all right.

Intermediate Amplifier

There are two stages in the intermedi-
ate amplifier, and three intermediate
transformers, two of which are doubly
tuned and one of which is aperiodic. The
two doubly tuned transformers are stand-
ard i-f couplers but the untuned, T6,
should be made of a couple of 800 turn
r-f choke coils. These may be mounted
on the same form or on two similar forms
placed end to end. The closer the
coupling between these two coils the
greater will be the voltage transfer, but
if they are too close the circuit will be
noisy. They might be placed half an
inch apart, measuring from the nearest
sides of the coils.

This i-f amplifier has a very high gain
and more than compensates for the omis-
sion of the extra audio tube. That is to
say, the set is more sensitive for the
same number of tubes if a 39 jis used as
i-f amplifier than if a 37 is used as a-f
amplifier.

Volume Control
A set that is to be used primarily at

Iopg distances from broadcast stations
will undoubtedly be in the fading zone of
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LIST OF PARTS

Coils

T1—One shielded r-f tuning trans-
former for 350 mmfd. condenser.

T2—One high-grain r-f coupler for 350
mmfd. condenser. .

T3—One oscillator coil as described.

T4, T5—Two doubly tuned and shield-
ed i-f transformers.

T6—One untuned
described.

T7—One loudspeaker for 6-volt field
and 89 power tube.

Condensers

Cl, C2, C3—One gang of three 350
mmfid. tuning condensers. .

Cs—One 700-1,000 mmifd. padding con-
denser.

Five 0.1 mfd. by-pass condensers.

One 250 mmfd. condenser.

Two 100 mmfd. condensers.

One 0.006 mfd. condenser.

One 0.01 mifd. condenser.

Three 0.25 mfd. by-pass condensers.

Resistors

Three 500-ohm bias resistors.
One 30,000-ohm resistor.

Two 50,000-ohm resist_ors.

Three 0.1-megohm resistors.

Two 0.5-megohm resistors.

One 0.25-megohm potentiometer.

Other Requirements

Five five-contact sockets.

Two six-contact sockets.

Two six-contact sockets.

Five grid clips.

Six binding posts.

One filament switch (May be attached
to the volume control potentiometer).

One chassis.

i-f transformer as

many of them. Hence the recei_ver should
be provided with an automatic volume
control. In the present set the r—f and
the two i-f amplifiers are automatically
controlled by the d-c portion of _the out-
put of the diode rectifier. This auto-
matic control is very effective.

Since the a.v.c. controls the radio fre-
quency amplification the manual volume
control is put in the input of the audio
amplifier, that is, in the grid circuit of
the triode of the 85. .

All the tubes with the exception of the
output tube are self biased. Thus each
of the 39s has a 500-ohm resistor in its
cathode lead, shunted by a 0.1 mfd. con-
denser. The first detector is biased with
a 30,000-ohm resistor and this also is
shunted with a 0.1 mfd. condenser. The
oscillator is biased by gri‘d current
through the grid leak. The triode of the
85 is diode biased.

Battery Bias

The 89 is not self biased because this
would take too much voltage from the
B supply and it would be a waste of
power. Besides, it would cause reverse
feedback. The most economical way to
give this tube the required bias is by
means of a grid battery, which may be
a very small one, provided that it has
the required voltage. With an applied
plate voltage of 135 volts the bias should
be about 13.5 volts. The bias battery
should be connected between the points
marked “C,” with polarity as indicated.

Floating Filament Circuit
y

In case the B supply is other than 2
battery and there is plenty of voltage
available, self bias is all right. A re-
sistor of 800 ohms should be connected
in the cathode lead at X and this re-

sistance should be shunted by a condenser
of 4 mfd. or more. The grid leak should
then be connected to ground, or the two
C points should be shortened.

The filament circuit is left floating.
Hence any six-volt source of voltage may
be connected. But in this case it is sup~
posed to be a six-volt storage battery.
Polarity need not be observed since the
heater circuit is entirely free of the rest
of the receiver.

If a-c is available, it may be used on
the heaters without any change in the
connections. However, if a-c is used on
the heaters some other source of d-c must
be provided for the field of the heater.

Power Dissipation

The maximum plate current that the
circuit will draw out of the B battery is
about 40 milliamperes, assuming normal
adjustment of bias values. On strong
signals it will draw much less because
even then the av.c. will be effective in
increasing the bias on the 39s.

The current drawn from the 6-volt
storage battery by the tubes will be only
2.2 amperes. The total current will de-
pend on the requirements of the field.
If the field has a resistance of 4 ohms,
which is a common value for a speaker
that is to be used on 6 volts, the speaker
will take 1.5 amperes and the total drain
will be 3.7 amperes. This is not a heavy
drain if a 100 ampere-hour storage battery
is used.

Socket Arrangement

The socket sketch on the diagram
shows the connections for the 89 tube.
No. 1 is the control grid and it is at the
top of the tube. No. 2 is the screen and
is connected to the high voltage. No. 3
is the suppressor and is connected to the
cathode.

DETERMINING FUNDAMENTAL

IN CALIBRATING an oscillator of a
low frequency against one of higher fre-
quency I have run into difficulty in decid-
ing what harmonics are causing the
heterodynes. If there is any rule by which
to go please give it.—~F. W. K., Portland,

re.

Suppose the fundamental frequency of the
oscillator is f. Then the harmonic frequen-
cies will be Zfr. 3f, and so on. The differ-
ence between any two successive harmonics
is always equal to the fundamental, and
that gives us a guide. Suppose there are
two prominent squeals at F1 and F2 on
the higher frequency oscillator and that
there is none between. Then we know that
F1—F2 is equal to f, assuming F1 is the
higher frequency. As a check on this each
should be divided by the difference and in
each case the result should be a whole
number. Moreover, the number obtained by
dividing F1 by (F1—F2) should be one
greater than that obtained by dividing F2
by the same difference. If these relations
are obtained we are sure of the fundamental
frequency of the low frequency oscillator.
Sometimes it will happen, quite often in
fact, that the numbers obtained will not
be whole but will be 3/2, 4/3, 5/2, 5/3,
and so on. The heterodynes are then ob-
tained from beats of the higher frequency
oscillator. As an illustration of the use of
this methqd, an intermediate frequency os-
cillator was calibrated against an oscillator
that covered the broadcast band. Two promi-
nent beats were heard at 600 and 720 kc.
The difference between these two is 120 kc
and the inference is that the fundamental
of the i-f oscillator is 120 kc. Dividing 600
by 120 we obtain 5 and dividing 720 by
120 we obtain 6. Hence the i-f was 120 and
the two harmonics were the fifth and the
sixth. Fractional harmonics are not very
troublesome when the harmonics used are
so high but the harmonics themselves are
weak and sometimes not easy to locate.

Magnet Wire Table

Of considerable use to the experimenter,
and occasionally of great value to the service
man, is the magnet wire table, printed here-
with. There are various tables, compiled by
wire manufacturers, standards boards and

Themagnet wire table
herewith is based on
measurements at 68°
Fahrenheit. Different

the like, and there is a small difference in
the numbers of turns per inch and other
factors. The accompanying table was pre-
pared by RaApio WorLp Iaboratories, and
represents average values.

Turns Per Inch

~
temperatué'eé will give L . -y
slightly different re- 3 s "
sulgts. I};'l practice some S 3_. = = § g 2 g g 8
slight variations are to “ gi’. [ [ S &3 ] I 3 . e
be expected from the g » ~ o ~ § T3 .§ X
tabulated values, in- g F i F I 3 :og 3 :
cluding pagtlcltlxlar- o it 5 q & 8 & & & d@ &
r inch, as
getuxft?x;bg‘: of turns — 2.525 156 13.6 152 141 133
stated is based on ag- —> 3184 169 163 161 151 170 15.6 148
curate machine wind- ¢ 4016 189 182 179 167 190 184 177 174 163
ing. Even so, slight 17 5.064 2.2 2.3 199 182 215 205 197 193 179
variations will arise 2 6385 236 226 221 0.2 239 228 218 214 197
from difference in the —3 8.051 263 251 244 222 268 254 242 236 23
size of wire of any —2 1015 294 278 20 243 301 284 269 21 26
e (o 21 1280 327 308 28 27 337 316 298 289 29
Abbreviations: B & _22___1614 366 342 3022 377 350 328 317 &I
s Brown & Sharpe, _B___236 406 ¥7 362 316 423 90 364 349 306
wome as American _A__ 2567 452 416 398 344 #.1 81 398 381 31
wire gauge. There are 25 3237 0.2 458 £36 ¥2 %29 08 48 €8 58
six other gauges in 2 81 58 05 478 401 591 529 480 457 36
use. but B &S is used —Z 5147 617 555 520 431 662 384 529 497 44
in radio in the United 2 64% 684 609 368 4.2 741 645 578 540 444
States. SIS is single & __ 8183 751 61 613 &2 833 714 641 88 4i¢
silk. DS double silk, 3010320 8.1 732 665 525 922 778 92 630 503
SC,single cotton and 2! 130.10 915 793 719 558 1034 856 753 68.1 533
DC double cotton, For 216410 1005 865 772 389 1156 938 8.6 730 566
direct current CC is 332069 1101 936 828 621 1293 1027 82 785 597
used to avoid confu- 34 %00 104 1010 884 653 149 1123 952 840 628
sion with DC, that -3 329.00 1314 1085 943 684 1623 1225 1024 896 €59
double cot- _%__ 41880 1428 162 1000 714 1818 133.3 198 952 689
reprecs-ec"ts O v, ¥ mio__ 0 122 1058 743 R4 141 0.0 i 7
:ﬁ?‘;ous :l:??ento;vhich W 6P 1677 1322 116 711277 _1%4 151 1064 Fig
: rvmous  with 39 89180 1805 0.2 1172 798 2525 1677 1322 1116 731
Bies Rght 0 10900 1945 1483 1228 823 201 1795 1394 1166 793
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Bypass in Push-Pull

THERE IS SOME DOUBT in my
mind about putting a condenser across
the common resistor that biases the push-
pull output tubes. Usually there is a con-
denser across any biasing resistor.—U.
R. V. Valhalla, N. Y.

In a symmetrical stage, such as true
push-pull, there would be no need of a
condenser where the bias is due to the
voltage drop in a resistor through which
the tubes’ B current flows, because the
signal through the resistor is effectively
zero. The signal voltages are equal in
quantity but opposite in phase. The di-
rect current component of the B current
of course requires no bypassing, as it is
zero frequency. However, a symmetrical
stage is assumed, and that would require
that the balance be perfect, in the input
and output transformers, in the tubes
themselves, and even that the d-c volt-
ages and currents be just the same in
both circuits. That is, the balance would
have to be statically and dynamically
symmetrical. It may be assumed that
such an order of symmetry will not be
developed in practice, hence some com-
mercial circuits seem to favor inclusion
of a bypass condenser across the self-
biasing resistor. As a d-c check, the
voltages may be read on the positive
potential elements, to be sure they are
the same; the plate current may be read
in first one tube, then in another, with
a meter of very low resistance, and any
disparity noted. Equalization of static
characteristics may be approximated by
biasing a little more negatively the tube
that shows greater plate current. How-
ever, the main consideration is the dyna-
mic balance, and this is difficult to check
up without precision instruments. One
helpful consideration, however, is the
fact that in an a-c-operated set the hum
will be greater with the condenser out
than with it in, if there is dynamic un-
balance particularly. So if the condenser
reduces hum, put it in. But remember
that the capacity should be large. Elec-
trolytic condensers of extremely small
size but large capacity (10 to 20 mfd. for
instance) are obtainable for the low volt-
ages concerned with biasing.

* x *
I-F Oscillation

IN A SUPERHETERODYNE I have
built I find that there is oscillation in the
intermediate amplifier when the circuit is
peaked, but that by slight detuning the
oscillation disappears, but the sensitivity
then drops. Can you suggest a method
of getting rid of oscillation without sacri-
ficing so much sensitivity?—0O. W., Ta-
ormina, Italy.

A simple method is to put a resistor
in series with the plate lead to each in-
termediate tube and bypass that resistor
to ground. The value of the resistor de-
pends somewhat on the intensity of the
oscillation, and the amount of plate cur-
rent that normally flows in the tubes
used. However, a good value to try is
5,000 ohms, and the bypass capacity may
be as high as you desire, but should not
be less than 0.1 mfd. Also you may try
putting succeeding stage coils at right
angles to their preceding coils of the
same frequency (all' intermediates, for

instance), as this greatly reduces, or
eliminates, inductive‘ feedback.
* .

Test Oscillator Calibration

HAVING BUILT A TEST oscillator
for intermediate frequencies, using a
variable condenser across a coil of high
inductance, I know I am in the inter-
mediate region, but I can not calibrate
the device. Please give me a few brief
hints.—I. S., Cleveland, O.

It is assumed you have a broadcast
receiver and that you have it calibrated
in frequencies, at least to the extent that
you know what frequencies are repre-
sented by most of the numerical settings
of the scale. Therefore you know the
frequency difference between points. If
you will set your test oscillator going at
the lowest frequency, and beat with some
broadcast station, listening to the squeal
on your receiver, then tune the broad-
cast set to a higher frequency and note
where this next squeal comes in, the low
frequency of the oscillator is equal to
the difference between these two broad-
cast frequencies. At the high frequency
end of the test oscillator this plan would
work out the same way. Having obtained
the extremes, you can beat with some
low broadcast frequency, as the one used
to attain test oscillator’s low extreme,
and get several points by continuing to
tune the receiver to higher frequencies.
Knowing your approximate frequencies,
you can accurately check all you need for
a curve that has 12 points or more, and
then use the curve as a chart or for con-
verting the result to a dial you will cali-
brate yourself. Scales on existing dials
may be removed with kitchen cleansing
powder and a moist rag, and you may
register your frequencies with a sharp
pencil, filling in later with a fine lettering
penpoint and india i‘nk;

Oscillation of Amplifiers

WHAT ARE the conditions for the self-
oscillation of radio frequency amplifiers?
That is, will a circuit oscillate if there is
a tuned circuit in the plate or must there
be a tuned circuit on both sides of the tube?
I have reference to oscillation due to stray
capacity.—E. W. H., Chicago, Il

If there is a tuned input and if there is
capacity between the plate and the grid, the
condition for oscillation is that there be an
inductance in the plate circuit. How large
this inductance must be depends on the val-
ue of the plate to grid capacity and on the
frequency to which the grid circuit is tuned,
or rather on the frequency that is being
amplified, assuming that the circuit is tuned
to that frequency. A parallel tuned circuit
on the plate side will cause oscillation be-
cause at certain settings a parallel tuned
circuit is a high inductance. It is also a
capacity for certain settings and then there
would be no oscillation. When the plate is
tuned to exactly the same frequency as the
grid circuit and when the resonant fre-
quency is impressed there is no oscillation.
The difficulty is t‘o gﬁe;:t this adjustment.

Coupling and Amplification
IN A DOUBLY tuned i-f transformer
what is the relationship between the ampli-
fication and the coupling between the coils?
Does the gain go up in direct proportion

www americanradiohistorv com

to the coupling or is there an optimum de-
gree of coupling that gives the maximum
amplification?—G. W. B, Des Moines,
Iowa.

There is a coupling that givess maximum
amplification. If k is the coefficient of coup-
ling between the coils and if these coils are
equal in all respects, then the optimum co-
efficient is determined by k?=R2C/L, in
which R is the resistance of either coil,
C the tuning capacity across either, and L
is the inductance of each coil. This formula
assumes that the plate resistance of the tube
is very large compared with the resistance
R. This approximation is surely permissible
for the plate resistance of a 58 tube is 0.8
megohm and the resistance of a coil that
would be used in a 175 k¢ transformer
would not exceed 100 ohms. Hence we ne-
glect, approximately, one part in 10,000.

x x x

Effect of Stabilizing Resistance
IF A RESISTOR be put in the feed-
back circuit of an oscillator for the purpose
of stabilizing the frequency, is the reduc-
tion in the error proportional to the external
resistor 7—W. H. A, New York, N. Y.
No, the stabilizing effect is much greater
than that expected from a linear relation-
ship. In one instance of a tuned plate os-
cillator the improvement in the stability
by the addition of an external resistance
equal to the plate resistance of the tube
was in the ratio of 4.2/1.1, the plate resist-
ance being assumed to vary by 10 per cent.

upward.
* % =%

Single Meter Laboratory

IF ONE can only afford to get one meter
for experimenting in radio, which meter
would be the most useful, that is, with
which meter could the most experiments
be performed?—A. B. S, Fresno, Calif.

Undoubtedly, one of the new universal
meters would be the most useful. With it
current and voltages can be measured, pro-
vided suitable voltage multipliers and cur-
rent shunts also were obtained. It can be
used on a-c as well as on d-c, and that
is its most useful feature. If a meter is
to be really useful around a radio laboratory
it should have a full-scale reading of 1
milliampere so that when it is used as a
voltmeter it will be a 1,000 ohms per volt
instrument.

L *
Supersonic Heterodyne

WHAT IS a supersonic heterodyne and
in what way does it differ from a super-
heterodyne? I have seen this expression in
papers on receivers but the supersonic cir-
cuit was never given—G. L. Stamford,
Conn.

The supersonic heterodyne is the same
thing as the superheterodyne. Perhaps it is
the proper name for the circuit. At least it
is the most logical. A syperheterodyne
works because a heterodyne is produced
between the signal and a locally generated
oscillation. But this heterodyne is above
audibility. Hence it may be called super-
sonic. But there is an objection to that also.
A sound does not necessarily cease to be a
sound just because it passes above the aud-
ible limit. But that depends on the definition
of sound. If we called the superheterodyne
a superaudible heterodyne we might be more
logical. But even that is a figure of speech.
The heterodyne is not the receiver. The
word superheterodyne is well established by

usage.
* & *

D-C Versus A-C Resistance

WHAT is the difference between the a-c
and the d-c resistance of a conductor or of
a tube? Is there any difference in definition
or is the difference one of magnitude?—
S. E., Hoboken, N. J.

The difference is one of magnitude only.
In all cases the resistance is a measure of
the power dissipated in the device. If W is
the power dissipated and I is the current,
then the resistance is defined as R = W/I%.
Thus the resistance is the power dissipated
per ampere flowing in the resistor or in the
tube. The definition is quite general and


www.americanradiohistory.com

March 11, 1933

RADIO WORLD

19

BoTTom viEw
£7.58

Se Sur
o}
€p 78 p P
ConTRO G@d v

"o

M-
] PN B @/
ol ] i ) I I
) B1L 0] TR T e 5 ]
© ® © warrs
Jo) RN RDEREN -2
3 g 'A% y } T
willl L
W 4d i L : T -
i 0 F e a8 Ko P8 el R YV
@ N\ 04D ”"”"L ©, 1(7'°M“ ol2smEp &f {3007 45007

BeTTOoM ViEW BoTTom VIEW
SPraxrk SOUtT

59 4,
A > Tar
67 & [e] o ( G2
X o 0. K ° a-
oo
» o o Be

BT rom viEw
55

This seven-tube superheterodyne employs the 55 tube as detector and a.v.c., the 58 as modulator and oscillator,

applies to a-c as well as d-c, and it applies
even when Ohm’s law does not apply. Hence
it applies to the plate and grid circuits of
vacuum tubes. In a vacuum tube the d-c
plate resistance is the ratio of the plate
voltage to the plate current. Obviously, this
ratio varies according to the current for
the relationship between the plate current
and the plate voltage is not linear. The a-c
resistance in the plate circuit is the slope of
the plate voltage plate current curve at
the point where the resistance is measured.

* * %

Seven-Tube Super

PLEASE PUBLISH a circuit diagram
of a seven-tube superheterodyne using the
55 as detector and a.v.c. and a 59 as output
tube. If you do not have such a receiver
the nearest to it will do if you will ex-
plain the necessary changes.—J. B. Y., Bal-
timore, Md.

The circuit you wish appears herewith.
It employs the autodyne detector. Incident-
ally, this is a very sensitive receiver and
it has a high output capability.

* * X

Oscillator Amplitude

ABOUT HOW GREAT is the amplitude
of oscillation in an oscillator such as is
used in a superheterodyne? That is, what
is the voltage across the tuning coil or
across the total tuning capacity? What de-
termines the amplitude?—R. H. W, Syra-
cuse, N. Y. .

The amplitude depends on many things,
the tube, the filament voltage, the grid volt-
age, the plate voltage, the ratio of tickler
and tuned turns of the coil, the goodness
of the tuned circuit, the ratio of the in-
ductance to the capacity in the tuned cir-
cuit, and on the load on the circuit. As a
rule the circuit oscillates over the entire
grid voltage plate current characteristic. The
voltage across the tuned circuit may be
many times that across the grid-cathode.
Very high voltages may be obtained across
the tuned circuit.

*x % X

Motorboating

THERE IS A noise similar to motor-
boating in my receiver, the audio of which
consists of a 55 diode, a 56, and a 59, re-
sistance coupling being used throughout.
Do you think that this circuit could motor-
boat? If so, please recommend remedies.—
H. A. W., Detroit, Mich.

You have an amplifier of three tubes
with resistance coupling. That is one of the
most unstable circuits of all, at least of
those ordinarily seen. It is an odd circuit,

and the 59 as output tube.

having three plates on the same supply, and
odd circuits are unstable. The remedy is
to by-pass the B supply more thoroughly
or to use individual filters in the three
plate circuits. If the frequency of the motor-
boating is low, say 50 cycles per second or
less, the trouble may also be stopped by
lowering the values of the stopping con-
densers and the values of the grid leak

resistances.
* k%

Obtaining Greater Gain

IN THE high-gain tubes like the 58,
235, 234, and the like the plate resistance
is very high. This limits the amplification
that can be obtained from these tubes.
Would it not be desirable to have screen
grid tubes with very low internal plate re-
sistance and at the same time a high ampli-
fication factor? Why are not such tubes
produced—W. R. A., Chicago, Il

No doubt such tubes would be desirable.
We would have them too if they could be
made. If you have any suggestions regarding
the construction of the tubes, send them
along. < mlla

Doubly Tuned Oscillator

IF AN oscillator is made of a doubly
tuned i-f transformer and a tube which
tuned circuit will determine the frequency
in case the two are different? Is there a
better chance of getting oscillation with a
circuit of this type than with one havjng
only one tuned circuit?—F, A. C, San
Diego, Calif.

The frequency generated is a compromise
between the natural frequencies of the two
circuits. The one that is more selective, if
there is a difference in this respect, will
exert the stronger influence. If the two
natural frequencies are too far apart there
will be no oscillation at all. Whether or
not the circuit oscillates also depends on
the degree of coupling between the two
coils. In a doubly tuned transformer the
coupling is very loose and it may be that
the two circuits have to be tuned to ex-
actly the same frequency before there will
be oscillation.

* x
Measuring Selectivity

PLEASE GIVE a simple method by
means of which the selectivity of a circuit
may be measured. I have a 0-100 thermo-
galvanometer so that I can measure rela-
tive values of current in a tuned circuit.—
R. L. B, St. Louis, Mo.

Connect the galvanometer in series with
the tuned circuit and couple a source of
a-c loosely to the coil. Adjust the frequency
to resonance, that is, until the galvanometer
reads, maximum. Note carefully the fre-

A
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quency Fr and the deflection Dr. Detune
in one direction or the other by varying the
frequency impressed. Adjust the frequency
until the deflection is just one-half of what
it was at resonance. Note the frequency F.
Then if Q is the selectivity, that is, the
ratio of the inductive reactance at resonance
to the resistance, Q(F/Fr—Fr/F) equals
one. This gives the selectivity since both
frequencies involved have been observed. Re-
peat this measurement by detuning the cir-
cuit in the opposite direction. If the second
value differs from the first, take the mean
of the two. Note that the detuning should
be carried to the point where the deflection
is just half of the deflection at resonance.
This applies to the deflection of a thermo-
galvanometer only, or to any current meas-
uring device in which the deflection is pro-
portional to the square of the current. This
is, perhaps, the easiest way of getting the
selectivity of a circuit and of getting the
resistance as well. After the selectivity Q
has been measured the resistance in the
circuit may be obtained from 6.2832LFr/Q.
It is necessary to know the inductance of
the coil as well as the frequency of reson-
ance, or rather the frequency at which Q
was measured. But L can usually be com-
puted with fair accuracy, or it can be com-
pared with a coil already known.

* % %

Sound Power Reserve

WHAT is the use of having a power
amplifier and loudspeaker capable of hand-
ling 15 watts of power without distortion
when in the home the maximum that can
be used with comfort is about three watts?
—J. M. B,, Brooklyn, N. Y

The idea is not to have an amplifier
capable of this output to give this output
all the time, but the idea is to have a
reserve of power for sudden requirements.
Occasionally there will be moments when
the amplifier will give out 10 or 15 watts
on the low tones. If the reproducer cannot
handle the output then there will be dis-
tortion. Possibly a 500 per cent. safety
factor is more than is needed.

* *x %

Value of Resistor

WHAT should be the value of a grid
resistor in an audio circuit? What are
some of its effects?—C. L., Yonkers, N. Y.

To support low-note response it should
be as high as practical. This may also
make the hum less, though the statement
is anomalous. But if the succeeding tube
may draw grid current, the second tube
would lose bias if the resistor were high.
Therefore circuit conditions determine the
value as much as does anything else.
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TRIO APARTIN
SKYSCRAPERS
SYNCHRONIZED

The first four-point synchronized broad-
cast ever attempted in radio was heard
over the Columbia network when the Do
Re Mi feminine harmony trio presented a
program from three of the world’s tallest
buildings. Each girl was stationed in the
tower of a building, while the pianist ac-
companying them broadcast from a WABC
studio on Madison Avenue, New York.

The three buildings were the Empire
State, tallest in the world; the Chrysler
Tower, and the Bank of Manhattan. Each
was connected by a wire circuit with Col-
umbia’s master control room. The three
harmonizers were equipped with ear-
phones through which each heard the
melodies broadcast by the other members
of the trio. The voices of all three were
blended with the sounds of the piano ac-
companiment and sent out over the Col-
umbia network just as if the entire pro-
gram were being broadcast from a single
studio.

The Empire State Building, where “Do”
was stationed, is 102 stories high. “Re”
was in the Chrysler Tower, which is 77
stories, and “Mi’ sang her blues notes
from the Bank of Manhattan Building at
40 Wall Street, 70 stories high.

The four points of the broadcast were
spread over the entire length of mid-town
and lower Manhattan. The Columbia
studios are at 485 Madison Avenue, at
Fifty-second Street; the Chrysler Tower
is at Lexington Avenue and Forty-second
Street; the Empire State Building is at
Thirty-fourth Street and Fifth Avenue;
and the Bank of Manhattan Building is
near the tip of Manhattan.

League’s Manchurian
Report Is Broadcast
to World in 9 hr., 22 min.

Radio records were set when the League
of Nations Committee of Nineteen trans-
mitted its report on Manchuria to the
world. The report contained 15,000 words
and was sent as one continuous message
from 9 a.m., to 722 p.m., New York time.
This constituted a record of transmission.
The reception of this message by the New
York “Times” without error constituted
another. 7

Two operators of the “Times” received
the message and typed the words as they
came over the air in code. Besides, the
message was recorded automatically by
means of a machine. This constituted a
double check on the reception.

The message was transmitted from
Geneva, Switzerland, on two waves, 20.64
meters and 38.47 meters. The signals on
the first were directed toward the west
for this wave is more suitable for day-
light. The other wave was directed toward
the east for this wave is more suitable
for night transmission. When the 20.64-
meter wave became weak in New York,
due to darkness over the Atlantic, the
receiving operators switched to the longer
wave and the strong signals returned.

Sets With Many Tubes
Gain Quite a Market

More and more tubes are being used in
radio receivers. There is quite a demand
for 12-tube, 13-tube and 14-tube sets, con-
sidering the price in comparison to eco-
nomic conditions. However, 14-tube sets,
or kits, complete with tubes are selling
for half the price of 6-tube sets or kits
of four years ago, when the sets or kits
were sold less tubes.

Special purposes require the multi-tube
sets, while at least two, and sometimes
four, output tubes are used.

interest.

Out Next Week—

THE ELEVENTH

ANNIVERSARY NUMBER
of RADIO WORLD

The first publication in the national weekly radio field, and
growing—Hasn’t missed an issue in its 11 years of existence

Radio World will celebrate its Eleventh Anniversary with the
issue dated March 18, 1933 (573rd consecutive number).
number of pages, features and illustrations of unusual value and

Tell our many thousands of newsstand and subscription readers
all over the United States, Canada and in foreign countries what
you have to offer in radio products—and you will get special atten-
tion and results by reaching Radio World’s great public through
the medium of our Eleventh Anniversary Number.
tising medium at $150 a page, $5 an inch, 40c an agate line, 7¢c a
word for Classified ($1.00 minimum).

ADVERTISING DEPT., RADIO WORLD
145 WEST 45th STREET, NEW YORK CITY

Extra

A great adver-
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A.P.SUES KSOO:
SAYS ITS NEWS
WAS “PIRATED”

Sioux Falls, S. D.

Suit has been begun by the Associated
Press against KSOO for a permanent in-
junction and damages on the ground that
the station broadcasts A.P. dispatches,
infringing the copyright and the property
rights of the association. The A.P. is
an co-operative association of newspapers
for gathering and interchanging news,
and is the largest one of its kind in the
world.

Instances have been called to the atten-
tion of the A.P. to the broadcasting of
its news, and the present action is being
taken in Federal Court so that a final de-
termination may be reached that will
affect all stations in the United States
regarding the use of A.P. material. It
is not a question of giving “credit” to
A.P, but of using the material at all, with
or without “credit.”

Judge Elliott signed a decree granting
a. temporary injunction. Normally this
would be effective until the trial of the
case, unless meanwhile the station can
convince the court it has a sufficiently
adequate defence to warrant the assump-
tion it might prevail at the trial, when
the temporary injunction would be va-
cated.

The station is accused of “pirating” and
disseminating to the general public the
news to which the A.P. and its members
are exclusively entitled, and that it gets
the news by “lifting” it from a local news-
paper that is a member of the association.
This, the complainant states, “works a
direct and irreparable injury” to the A.P.

FORUM

Three Criticisms, One Favorable

THERE ARE two criticisms that I wish
to make:

In the past several articles have been
started and left for completion in subsequent
issues. In the majority of cases they have
been completed later but in several in-
stances they have not been finished and
there was no statement as to just why.
This leaves you with an opinion that pos-
sibly someone has forgotten something.

Would it not make things more interest-
ing to complete an article in an issue in-
stead of carrying several parts of different
articles in one issue? In other words,
where an article is special, devote more
space to it in one issue and leave some of
the shorter articles to a later issue.

I know that there is a file kept of the
different articles with respect to the issues
and am wondering why you don’t issue once
a year a cross-index of the subjects treated,
so it would be possible to look up a certain
discussion without having to dig through
back numbers to find something that other-
wise would be found at once.

I enjoy the way the articles are put for-
ward and the completeness of the discussions
in Rapto WorLp much more than in any
magazine.

Harorp L. Ross,
Greensboro, N. C.

A THOUGHT FOR THE WEEK

S S. L. ROTHAFEL (Roxy) a fired

executive at Radio City? Sowme say he
is and some say he isw't. He knows.
Please tell us, Roxy!
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STATION

By Alice Remsen

SPARKS

A Barnyard Symphony
For “Jack and Jill”

WLW; each week-day-10:30 a.m., and
Monday, Wednesday, Thursday, and Fri-
day, 6:P.M.

In the barnyard you will find
Animals of every kind;

Hens and chickens, ducks and geese,
Sheep and lambs with woolly fleece;
Piggies all with curly tails,

Even funny little snails;

Cows and horses, cute colts, too—
In the barnyard greeting you.

Hear the old cow go moo-moo!
And the sheep go baa-baa-baa!

Hear the white duck go quack-quack,
For nmothing in particular;

The rooster’s cock-a-doodle-doo—
He's as proud as he can be!

A lot of funny things you hear
In the barnyard symphony.

See the chickens being fed

Just before they go to bed;

All the piggies in their styes

Now are closing weary eyes;
Hear the horses—how they neigh
For their evening feed of hay;
Cows and sheep and lambies white—
All are shut up for the night.

Hear the old cow go wmoo-moo,
And the sheep go baa-baa-baa.
Hear the white duck go quack-quack
For mothing in particular;
The rooster’s cock-a-doodle-doo—
He’s as proud as he can be!
A lot of funny things you hear
In the barnyard symphony.
—A. R.

* * *

AND IF YOU AND THE CHILDREN
LISTEN IN TO JACK AND JILL you
will hear all the denizens of the farm-
yard, for Jack is an adept at all animal
impersonations, as well as human mim-
icry, and Jill is such a cute kid herself.
Both children and grown-ups like to
listen to this clever pair. Tune in; it will
be worth your while.

*

The Radio Rialto

Have you fallen prey to the jigsaw
puzzle craze yet? A great many radio
artists are addicts. Ilo May Bailey and
her husband, Lee Sims, whom you have
probably heard from the Chicago NBC
studios, are among the more ardent jig-
saw fans. llo May conceived the idea of
framing the completed puzzles and using
them for pictures on the walls of her
snug little den; the den is now full to
overflowing; the living room looks more
or less like the Metropolitan Museum of
Art, the bedrooms are filled with choice
specimens of ships in full sail, Washing-
ton at Mount Vernon, and other colorful
jigsaws ; they are now starting with those
new ones, made with plain wood—so nice
for the billiard room in the basement...

Even Charlie Wilson, the Loose Nut
of vaudeville fame, has gone radio; he
appeared on the Household Musical
Memories program, as guest artist re-
cently, and shook the nuts off his family
tree all over the studio. . . . Al Jolson
is at it again; he says the farmer is in
sore traits because everything these days
goes against his grain . . and Eddie
Cantor says his birthstone is a grindstone.

. Did "you know that Vincent Lopez

was born in Brooklyn, the son of a Por-
tuguese father and a Spanish mother,
both accomplished musicians . . . and that
Lowell Thomas, news commentator, is the
son of a surgeon and spent the first ten
years of his life in Cripple Creek, Colo-
rado . . . and that Rosaline Green, dra-
matic actress, is the daughter of Israel
Greene, a retired merchant of Bayshore,
L. I, and was educated as a school
teacher? ... that Lawrence Tibbett, Met-
ropolitan opera star, earned his first
money as a singer by rendering solos
at funerals in Los Angeles? He made his
first great hit at the Metropolitan on Jan.
2nd, 1925, when he sang Ford to Antonio
Scotti's Falstaff. He was a front page
“riot” in next day’s newspapers. When
22 he was ambitious to become a Shake-
spearian actor. Welcomes autograph
hunters and will cheerfuly sign anything
except a blank check. . . .

Vernon Radcliffe’s only hobby, sport
or what have you, is golf. . . . Josef Bo-
nime, the conductor, was once accompan-
ist for Mischa Elman. . . . Ray Perkins
knows a delicatessen dealer who is a little
hard of herring. . . . Nellie Revell re-
cently celebrated her second anniversary
on the air. . . . Olive West, NBC char-
acter actress, is a direct descendant of
Priscilla Alden; on her mother’s side of
the family tree, the line of ancestry goes
straight back to the “Speak-for-yourself-
John” girl. . . . Jackie Heller, youthful
NBC singing star, is making stage, studio
and night club appearances with a patch
over one eye, the result of an accidental
and painful contact with one of Ben
Bernie's cigars. . . .

Of course, it's almost impossible to
write a radio page these days without
Gracie Allen’s brother popping up; the
latest development is the following tele-
gram addressed to Gracie at Columbia’s
New York studios from the Lone Star
State: “Miss Grace Allen: Am holding
man answering description of your
brother. Answer as to disposition of him
and state amount of reward. (Signed)
Wm. Shely, Chief of Police, Corpus
Christi, Texas. “ .. Smart people, these
Texans. . . . Ernest Hutcheson, eminent
CBS pianist, and Conductor Howard Bar-
low spent half an hour the other night
measuring the dimensions of Studio 3 and
recording the figures in a little black
book; it was all part of the experimental
work in piano acoustics which Hutcheson
is conducting in behalf of a prominent
musical organization; piano music has
always been difficult to broadcast faith-
fully, the harmonics and overtones offer-
ing particular obstacles to accurate re-
productioh; Hutcheson has evolved cer-
tain ideas as to how the difficulties may
be overcome, and his present series of
experiments is designed to test those
theories; as a part of his research, he is
placing his piano in various positions in
the studio, recording the results and hav-
ing them studied by acoustical experts....

Thomas L. Stix, who supervises the
CBS “Grub Street” programs, has fre-
quently been forced to request his male
guests to comply with studio rules by
refraining from smoking cigarettes, but
it was almost too much for him the other
day when he had to ask Miss Viola Ilma
to lay aside her pipe while being inter-
viewed on the air; Miss Ilma, who edits
“Modern Youth” magazines, says she con-
siders a pipe more healthy than cigarettes.

Among the incurables afflicted with
jigsaw-itis you may count Les Reis and
Artie Dunn. They argued for fifteen min-
utes the other night trying to get their
pianist to leave the top of the piano
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closed during the broadcast so as not to
disturb the puzzle which they had started
to assemble on it. . . . Jim Stanley, leader
of the Travelers Quartet, is an old friend
of Grantland Rice; in consequence, he
has often aided the sports authority in
making motion pictures. . . . Isn’t it nice
to hear Fred Waring and his Pennsyl-
vanians on the Old Gold program? I like
their music and brother Tom's voice
sounds like old times. . . .

Out here in Cincinnati things are just
about the same. ... Jack and Jill are two
very versatile entertainers over the Na-
tion’s Station. Jack impersonates anything
from a cow to a flea; from Bing Crosby
to Floyd Gibbons; from Amos n' Andy
to Jake and Lena; Jill has a most de-
lightful little giggle which she uses very
effectively over the air; she’s a swell pi-
anist, too and harmonizes like anything
with Jack; and oh, yes, her impersonation
of Edna Wallace Hopper is a classic;
don’t miss these clever folk over WLW
at 10:30 each week-day morning. WLW
is right in the middle of the dial and
at any time of the day you will find good
programs emanating from that up-to-date
station. . . . Tony Cabooch and his daugh-
ter, Jimmy Dew, are still as popular as
ever with the Middle Western folk. So
is Old Man Sunshine and Oklahoma Bob
Albright. . . . Ed McConnell is known as
one of the best air salesmen in the en-
tire radio world; listeners just go for him,
that’s all. . . . The Threesome are making
a name for themselves out here, and Joe
Emerson is fast annexing friends through
his daily 9:15 a.m. programs; Joe has a
voice of which one never tires. . . . Billie
Dauscha is still entertaining listeners with
her sweet voice on the Merrill program,
Thursday nights. . . . Franklin Bens has
a lovely little program on Sunday even-
ings at 5:00. His delightful tenor voice
is heard in a series of solos accompanied
by a string ensemble consisting of An-
thony Esposito, violinist; Dorothy Kempe,
cellist; and Herschel Leucke, pianist.
Your time will not be wasted if you tune
in on this program. . . . Well, it’s about
time for me to be blown by the wind over
to the post-office; we have a pint-sized
gale on today and it sure whistles, comin’
down from them thar hills.

* *® X

Biographical Brevities
ABOUT WILLIAM O’NEAL

One of the latest comers to the ranks
of radio stars is William O’Neal, CBS
tenor. Born in Louisiana, New Orleans,
twenty-seven years ago, he was the fifth
of nine children—with four to the right of
him and four to the left of him; which
accounts for the fact that he is a middle-
of-the-roader. His father was a hotel
owner, so the youthful William came into
contact with all sorts of entertainment,
and no sooner had he been taken to hear
opera than the ambition to appear on the
lyric stage possessed him; however, that
laudable ambition had a rival, as Bill
also wanted to be a fireman. So he de-
cided to be an electrical engineer, where-
for he entered Louisiana State University.
His singing advanced more rapidly than
his knowledge of transformers and rheo-
stats.

And so, after breaking his nose on
the football field, he found out that as
an electrician he sang successfully and
well, which gave impetus to his desire
for a New York audition; he obtained one
from the Shuberts and got a job, and
thus his career was begun. He was picked
to understudy Walter Woolf in “The
Lady in Ermine.” From this he graduated
to “May Flowers” and “The Desert
Song.” After touring the country and ap-
pearing in “The New Moon,” he turned
to vaudeville, and made a big success.
When O’Neal made his first appearance
before a microphone he was scared stiff;

(Continued on next page)
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Station Sparks
By Alice Remsen

(Continued from preceding page)
this was during the run of “The Desert
Song” when he joined the Columbia
Broadcasting System he still objected to
singing before a ‘“dead pan gadget,” as
he called the mike, preferring an audience
to warm him up. Gradually he’s overcom-
ing this aversion, but he still likes to have
an audience in the studio while he is on
the air. William insists that New O_rleans
has the best food of any place in the
world; but New York has many attrac-
tions for the tall tenor, notably the thea-
tre, concerts and circuses—the latter his
favorite diversion. O’'Neal is a fine look-
ing man, stands over six feet in his socks,
and weighs over two hundred pounds
and is goodnatured as most big men are.

Westinghouse Pays
RCA Stock as Dividend

The Board of Directors of Westing-
house has paid a dividend consisting 9{
one-half share of common stock of Radio
Corporation of America for each share of
preferred stock and common stock of the
Westinghouse Company, to stockholders
of record at the close of business on Janu-
ary 23rd, 1933. This dividend was declared
to carry out the requirements of a decree
of the Federal Court entered November
21, 1932. .

In view of the preferential right of the
preferred stock of this Company, the
Board of Directors has also declared an
optional dividend of $3.50 per share upon
any share of Westinghouse Company’s
preferred stock, the holder of which may
desire to accept such cash dividend in ex-
change for the one-half share of common
stock of the Radio Corporation.

Standard Resistor Code

Number of Ciphers
For First or Second After the Significant

Significant Figure Figures
Black © None
Brown 1 0
Red 2 00
Orange 3 000
Yellow 4 0000
Green 5 00000
Blue 6 000000
Violet 7 - —
Gray 8 _—
White 9

The color for the first or second signif-
icant figure follows this code: body color
denotes first significant figure; end color de-
notes second significant figure; dot demotes
number of ciphers after the first two siani-
ficant figures.

A CAUSE OF NOISE

Noise in a receiver is often due to ex-
cessively close coupling between the wind-
ings of a radio or intermediate frequency
transformer. If the noise is of the hiss
variety it may be reduced by means of a
by-pass condenser.

SHORT-WAVE CLUB

A. A, Kostak, Box 25, Rita, La. i
Nick Vrettos, Jr., 2602 N. Sprmgﬂeld Ave., Chi-

cago, Il
I%. H. Wellman, Box 237, North Cohasset, Mass.

W. R. Newcomb, Tache Ave.,, Norwood,
Winnipeg, Canada.

Sam Price, Box 153, San Angelo, Texas.

Dick N. Makio, Opibikao, Hawaii.

Jose F. Sandoval, Empresa Reparadora de
‘Radios, Zaragoza 104 Norte, Monterey, N. L.,

TRADIOGRAMS

By J. Marray Barron

Wego Condensers, Inc., 729 Seventh
Avenue, New York, announces a com-
plete line of paper dielectric condensers
in a complete range of capacities and
rated from 200 volts to 7,000 volts. The
policy of the organization will be directed
by Leon L. Adelman, vice-president and
general sales manager.

* k%

Postal Radio Corp., 135 Liberty Street,
N. Y. City, announces the distribution of
a new line. It includes the Postal B Bat-
tery Eliminator for use in motor cars,
boats or other places where a unit of this
type will prove an advantage. Some fea-
tures are full-wave interrupter in one as-
sembly, full-wave rectification with
mercury vapor rectifier and completely
automatic load delay circuit. Full par-
ticulars with descriptive illustrated circu-
lar may be had from the Postal Radio
Corp.

x k%

Thor Radio Co., which conducts Thor's
Bargain Basement at 167 Greenwich
Street, N. Y. City, announces a big de-
mand for short-wave apparatus and es-
pecially for their converter. To those liv-
ing within reach of the metropolitan dis-
trict a demonstration may be arranged
and all information had from Alan Man-
nion, in charge of the radio engineering
department. Those out of town are in-
vited to write to Thor’s for full particu-
lars.

* * *

The Universal Microphone Co., Ingle-
wood, Calif.,, announces an addition to
their recording microphones (condenser
type). The new model is bullet type and
is extremely light weight and compact.
The condenser microphone with a two-
stage amplifier weighs only 414 lbs., is
three inches in diameter and 1014 inches

in length.
* *x %

Nat. Lager is now in charge of the 179
Greenwich Street store of Try-Mo Radio
Corp., N. Y. City. He has a wide knowl-
edge of radio merchandise having been
associated with Moe and Louis Lager in
their various stores.

* Kk X%

In the retail radio field quite a few
dealers find it pays to cater to the pub-
lic’s wants and not try and educate them
to something else, therefore to handle live
merchandise. This has been illustrated
by some of the leading radio retail stores
in New York who always keep abreast
in the latest models of radio products.

* % %

F. Grimes, who is well known to the
amateur and the experimenter and who
has not only been associated in the radio
industry since its inception but likewise
has been a commercial operator and a
radio merchandiser, is now technical con-
sultant for the Try-Mo Radio Corpora-
tion. He has been developing various
short-wave receivers for them. Those
interested may obtain information by ad-
dressing the corporation.

Measures to Protect

Police Radio Killed

Washington.

Various measures have been before the
House of Representatives regarding the
regulation and protection of police radio
transmissions, but the Committee on Mer-
chant Marine, Radio and Fisheries de-
clined to hold hearings on them. It is be-
lieved that these measures are dead.
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Literature Wanted

Readers desiring radio literature from
manufacturers and jobbers should send
a request for publication of their name

address.  Address Literature
Editor, Rapto WorLp, 145 West 45th
Street, New York, N. Y.

William Stankywick, Windsor Radio Lab., 151

alsh Ave., Newburgh, N. Y,

Fred L. Hall, Box 446, Stuart, Fla.

E. Gerald Barolet, 5838 Laurendeau St., Mon-
treal, Canada.

R. H. Watkins, Box 233, Winona, Minn.
Vernon Steckel, 3149 Mapleleaf Ave.. Pl. Ridge,
Cincinnati, Ohio.

Paul Kuczynski, 2830 Keeley St., Chicago, Il

Francis Curry, Curry’s Radio Service, 3929 No.
14th St., Milwaukee, Wisc,
N]’ol{’n I. Harris, 321 Coolidge Ave., Syracuse.

Ernest P. Day, 524 Spruce Ave., Sharon, Penna.

M. R, Wilson, 9 Caly Rd.. Manchester, N .

G. Clay Goodloe, 1722—-19th St., Apt. 303, Wash-
ington, D. C,

Robert J. Strong, 311 South Aberdeen St., Chi-
cago, IlL

A. W, Radio Co., Fairview, Okla.

Joseph  R. Mello, Mello’s Radio Service, 3
Omega St., Stonington, Conn.

M. Oliveira, P. O. Box 29, Middletown, N. Y.
o:‘V' Hoover, Tippecanoe City, Miami County,

io,

R. L. Biggs, McMannen St.,, Durham, N. C.
Clarence L. Power, 503 Hendryx Ave., Wichita,

Kans.
O}?co. W. Adams, 1611 Oberlin Ave., Lorain,
io.
Quincy_Taylor, Box 75. Owenton, Ky.
R. A, Hall, 814 Penn Ave., Wilkinsburg, Penna.
L. hCecil Johnson, 4035 Brooklyn, N.E,, Seattle.

Wash.
James Hulbruun, 89 Centerbury P, O. Roches-
ter, N. Y.

Corporate Activities

DE FOREST BOUGHT BY RCA

The receivers for the De Forest Radio Co., of
Passaic, N. J., manufacturers of receiving vacuum
tubes, radio telephone, telegraph and television
transmitters, photo-electric cells, etc., have ac-
cepted from The Radio Corporation of America,
subject to the approval of the Federal District
Court of Newark, N. J., a bid of $400,000 in cash
for the assets of the De Forest Radio Co. This
is exclusive of accounts receivable amounting to
$100,000, which would be left to the receivers for
collection and distribution among the creditors,
thus making a total of $500,000 available for the
creditors.

The total
$5,034,441.

BANKRUPTCY PROCEEDINGS

Taylor More, James P. Callendar and Chester A.
Boynton, trustees in Bankruptcy for Algonquin
Electric Co., Inc¢., Bankrupt, of New York City,
have filed their final report and account, show-
ing a balance of $12,913.99, in the office of Oscar
W. Ehrhorn, Referee, at 280 Broadway, New
York. On March 10, 1933, the following appli-
cations will be passed upon:

Taylor More, James P, Callendar and
Chester A, Boynton, Trustees’ commis-
STOTYS| | 5or diom oo a1 oo oToTolo ale o o o o1s/010 5 31610 s oo oo o oslo $476.71
James P. Callendar, Trustee, disbursements  6.90
Tolbert, Ewen & Patterson, attorneys for

assets on March 31, 1932 were

Trustee  .....oovniiinnnn. 1000000 E00F-LT0000 1,000.00
and disbursements ...............0........ 164.58
Prager, Boehm & Prager, attorneys for
Petitioning Creditors .................... +.1,000.00
Allowances heretofore paid:
Tolbert, Ewen & Patterson, attys. Trustees
O Y@/ Cl e s el ool le oo S Ele el lele e o e s caebhd § Srale ol ,000.00
David Berdon & Company, accountants.... 500.00
Dated, New York, February 23, 1933,

OSCAR W. EHRHORN,
Referee in Bankruptey.

Petitions Filed—By

Ray-Dine Radio Sales Co., Hollywood Calif.;
voluntary; no schedules filed.

CORPORATION REPORTS

Arcturus Radio Tube Company, year ended
December 31, 1932, shows a net loss of $464,603
after taxes and charges, compared with net loss
of $266,103 in 1931.

Grigsby-Grunow Company for year ended De-
cember 31, 1932, shows net loss $2,775.569 after
taxes and charges. In seven months to December
31, 1931, net loss was $2,901,305. Fiscal year
changed to end Dec. 31 instead of May 31.
Westinghouse Electric and Manufacturing Com-

pany, preliminary report for 1932: Net loss of

8,903, as compared with a net loss of $3,-

655,659 for 1931. Total sales billed, $77,073,586,

compared with $115,393,082 in 1931. Depreciation

and obsolescence of buildings and equipment
provided for and included in cost of operation
amounted to $5,274,857, compared with $5,173,-

914 in 1931. The company received orders in

1932 to the amount of $69,082,486, compared with

$128,014,820 in 1931, On Jan. 1, 1933, the un-

filled orders amounted to $26,836,494. Cash and
marketable securities at the ‘end of 1932, $32,.

851,763, compared with $32,148,727 at end of 1931.
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frequencies. So just comsult the dial scale.

in t-r-f systems.

is used for all broadcast frequencies.

frequencies.

The oscillator is self-powered as L
an a-c device, but may be obtained 0 I50.
also in battery model. The circuits
used are simplifications of the Hart-

of all oscillators is under the super-
vision of graduates of the Massachu-

accuracy.

The a-¢ model is constantly modu-
lated and yields zero beats at all
times. The battery model has a

All-Frequency Service from a Test Oscillator

The test oscillator has a frequency-calibrated dial, regis- e:.(tremlc, while l‘th.e dharmonic ordren
teri ile abovi < f frequend give almost unlimited service to line
are l’egsfst::ecllsoalll‘ c'ﬂ:e'upopllhr' .mnthia :‘:lrllo lntermedh:: up short-wave receivers, comverters

Average Accuracy 1% or Better

The a-c _test oscillator, 105-120 v., 50-60 c., uses a 56 tube, a frequency-stabilized grid circuit,
Hartley oscillator and a-c on the plate. Special pains have been taken to assure accuracy, and
the test oscillator is guaranteed to be accurate to within 2 per cent. However, at some settings
the accuracy is almost perfect, while the average accuracy is 1 per cemt. or better. The 2 per
cent. rating is the extreme deviation, present in only a few instances.

Therefore in possessing one of these oscillators one knows that he has an instrument of a
degree of accuracy more than sufficient for the purposes to which the oscillator will be put, i.e.,
lining up intermediate amplifiers and padding, in superheterodynes, or lining up condenser gangs

The oscillator will yield sharp zero beats with carriers, and the accuracy may thus be checked
at any time against broadcast carriers, using the tenth harmonic (500 to 1,500 kc). This harmonic

If any particular frequency setting that is a multiple of 50 is ascertained for a receiver or
other tested device, frequencies separated therefrom in steps of 50 k¢ may be registered by setting
the test oscillator at 50 kc and tuning the tested device. This is particularly handy in frequency
calibration, and for finding frequency extremes in receivers that cover some of the police

Get One of These Test Oscillators Free!

The main scale of the frequency-calibrated dial reads from 50
The bats are 1 ke apart from 50 to 80 kc and 3 ke
apart from 80 to 150 ke. Thus for broadcsst work, using the
10th harmonic, the separation ss reglstered by the bars is 10 k¢
1 from 500 to 800 kc and 20 kc from 800 to 1,500 ke. On &n upper
ley oscillator and the construction  tier the intermediate frequencies are printed: 175, 260, 400 and
450 ke, with a bar to the left of 175, representing 177.5, and a
:)lxlzr rm l;.ha rllglln of 175, rexl)lrosl:ntmg 11'{2.5. Thc:;o.l with 130 on
£ € fundamental, represent sll the popular commercial intermediate
setts Institute of Technology, who trequencies. 4
test each oscillator to verify its oither directly from the fundamental, or by dividing a higher
desired frequency by the nearest whole number to yleld a fre-
quency repr.

test oscillator, fundamental fre-
quencies from 50 to 150 kc, with
the line frequency, 60-cycle hum, used
as modulation but not heard except at
resonance, affords all-frequency serv-
ice, from S0 kc up. This is true be-
cause the fundamental may be used
as registered on the exclusively fre-
quency-calibrated dial, and harmonics
may be used for any higher frequen-
cies, almost without limit. All oacil-
lators are tested up to the 28th har-
monic, but response of sufficient
intensity may be obtained even beyond
the 50th harmomic, and there are
proven cases of good results up to the
150th harmonic.
Therefore when fundamental fre.
quencies are low, as here, you may
set down the lowest, 50 kc, as ome

Q' COMPLETELY self-operated a-¢

and broadcast receivers that respond
to police frequencies.

Any other intermediate frequency may be obtained

ed on the fund tal

switch at left for modulated-un-
modulated service, and yields zero
beats on unmodulated but not on
modulated service.

e a-c test oscillator parts may
be obtained free with a one-year

issues, one each week, at $6.00, the
regular subscription price, while the
cost is $1.50 extra for wiring and
calibrating. The $1.50 is turned over
by us to an outside laboratory.
Order Cat. PRE-ACOW and remit
$7.50 with order. The 56 tube is 72c

The battery model requires a 230
tube, a 22.5-volt small B battery,
and a 1.5-volt dry cell. Order Cat.
PRE-BATOW and remit $7.50 with

Batteries not supplied.

DIRECTIONS FOR USE

Remove the four cormer screws and the cover, insert the 56
tube in {its socket, restore the cover and screws, connect the
a-c attachment plug to the wall socket, and the a-c test
oscillator 15 ready for service at broadcast frequencies. No
other coupling {s necessary, as radiation is strong enough.
afix a ecipher to the registered frequencies on the
lower tier (so 50 1s read as 500, and 150 as 1,500), and set
the dlal for any destred frequency. At resonance the hum
will be heard. Off resonance it will not be heard. For test-
ing intermediate frequencies, connect the bared end of a wire
to the output post of the test oscillator, other bared end of
this wire to plate of the firat detector socket. The firat
detector tube may be removed and bared wire Pushed into the
Dlate spring. The intermediates then are tuned for strongest
hum response. If an output meter is used, tune for greatest
extra. needle deflection.

The battery model 1s connected to voltage sources as marked
on oscillater outleads and is used the same way, except that
output lead may have to be wrapped around the aertal near
set for a few turns to effectuate coupling at broadeast fre-
The modulation i8 a high-pitched note, instead

subscription for Rapio Worwp, 52 Mentally

0 quencles.
order. The 230 tube is 78c extra. of hum.
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D, 145 West 45th Street, New York, N. Y.

ALL SHIPMENTS MADE EXPRESS COLLECT.

Quick-Action
Classified

Advertisements

7c a Word—$1.00 Minimum
Cash With Order

PICTORIAL WIRING DIAGRAM made from
any schematic. Send number of tubes for esti-
mate, Super Engineering Lab., 1313 - 40th Street,
Brooklyn, N. Y.

FILAMENT TRANSFORMERS FOR TUBE
TESTER. Tapped at 1.5-2-25-31/10-5-6-3/10
and 7.5 Volts. Price $2.00. Sparty Radio Service,
93 Broadway. Newark, N. J.

THE FORD MODEL—“A” Car and Model “AA"
Truck—Construction, Operation and Repair—Re-
vised New Edition. Ford Car authority. Victor
W. Page. 708 pages, 318 illustrations. Price $2.50.
Radio World, 145 W. 45th St., New York.

115 DIAGRAMS FREE

115 Circuit Diagramé of Commercisl Recelvers and
Power Supplies supplementing the diasgrams in John F.
Rider's ““Trouble Shooter's Manual.”” These schematic
diagrams of factory-made recelvers, giving ‘he manu-
facturer’s name and mode]l number on each diagram. in-
8%}%1:;{15 MOST IMPORTANT SCREEN GRID RE-

The 115 disgrams, each in black and white, on sheets
8% x 11 inches, punched with three standard holes for
loose-leaf binding, constitute a supplement that must be
obtained by all possessors of ‘‘Trouble Shooter’s Manual,”
to make the manusl complate

Circuits tnclude Bosch 54 D. C. screen grid; Balkite
Model F, Crosley 20, 21, 22 screen grid; Eveready series
50 gcreen grid. Erla 224 A.C. screen grid: Peerless
Blectrostatic series: Phllco 76 screen grid.

Subscribe for Radio World for 3 months at the regular
subseriDtion rate of $1.50. and have these diagrams de-
livered to you FREE!

Present subscribers may take advantage of this
offer.  Please put a cross here [ to expedite
extending your expiration date.

Radio World, 145 West 45th St., New Yark, N. Y.

“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every-
bodv dealing in refrigerators. $4. Book Dept.
Radio World, 148 W. 45th St.. N Y. City
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DIAMOND
PARTS

Tuned Radio Frequeney Sets

FIVE-TUBE MODEL

A-C operated circuit, 50-60 cycles, 105-120 volts,
asing two 58 t-r-f stages, 57 power detector and
47 output, with 80 rectifier. Three gang shielded
condenser and shielded coils in a sensitive, selective
and pure-tone circuit. Dynamic speaker field coil
‘used as B supply choke. Com(l)lete kit of parts,
including 8 Rola s er and all else (emcopt
tubes and cabinet). Cat. DSCK @............05.0

Wired model, Cat. DSCW (less cabinet) @.... 17.19

Kit of five Eveready-Raytheon tubes for thi
circuit. Cat. DT

FOUNDATION UNIT, consisting of drilled metal
subpanel, 13)4 x 8% x 234"; three-gang Scovill
0.00035 mfd., brass plates, trimmers, full shield;
shields for the 58 and 57 tubes; six sockets (ome
for speaker plug); two 8 mfd. electrolytic con-
densers; set of three coils. Cat. DSFU....... 619

Super Diamond parts in stock.

FOUR-TUBE MODEL

The four-tube model is similar, except that thers
is one stage of t-r-f, and a two-gang condenser
is used. Tubes required, ome 58, one 57, one 47
and one ‘80. Complete kit, including 8’ Rola dy-
Bax(r:xig speaker (less tubes, less cabinet). Cat.

4

T P P 1 X1

Kit of four Everecady-Raytheon tubes for this
dreuit. Cat 4D.TK ........ coBbd8 0000500000004 .08

FOUNDATION UNIT, consisting of drilled metal
plated subpanel 13}4 x 2% x 7”; two-gang 0.00035
mfd. SFL condenser; full shield; two shields for
58-57; center-tapped 200-turn honeycomb coil; five
sockets (one for speaker plug); two 8 mfd. electro-
lytics; set of two shielded coils; 20-100 mmfd.
“Yammarlund equalizer for antenna series con-
denser. Cat. D4FU ....ccvvvvieniiiiennnnce....$5.48

INDIVIDUAL PARTS

Travelling light ver-
nier dial, full-vision,
6-to-1 vernier, pro-
jected indication pre-
vents parallax; takes
%" or W shaft; dial,
bracket, lamp, escutch-

) eon.
0-100 for 5-tube Dia-
mond, Cat. CRD-0, @
$0.91.
100-0 for 4-tube Dia-
mond, Cat. CRD-100,

@ $0.91.

[If dial is desired for
other circuite state
. whether condenser
closes to the left or to the right.]

3 mfd. Polymet electrolytic, insulating washers,
extra lug. Cat. POLY-8 @...cco000evecsccose
Chree 0.1 mfd. in one shield case, 250 volt d-c

rating. Cat. $-31 @........covnevnnnn, [
Rola 8” dynamic for 47, with 1800 ohm field

coil tapped @ 300 ohms. Cat. FP @........ 3.0
2 coils for 4-tube. Cat. DP @............ 000000 B
3 coils for 5-tube. Cat. DT @.................. 1.39

DIRECT RADIO CO.

143 WEST 45th STREET
NEW YORK, N. Y.

BLUEPRINTS

627 Five-tube tuned radio frequency,

¢ A-C operated; covers 200 to 550
meters (broadcast band), with optional ad-
ditional coverage from 80 to 204 meters,
for police calls, television, airplane, ama-
teurs, etc, Variable mu and pentode tubes.
Order BP-627 @ ......... Boeerrriiinnans 5¢

RADIO WORLD

145 WEST 4TH ST., NEW YORK, N. Y.

BARGAINS IN FINEST PARTS! — Highest
grade, new parts, few of each on hand. National
dial, flat type, modernistic escutcheon, type G,
clockwise, $2.19; Pilot drum dial No. 128% @ §1.89;
a-c toggle switch, 19¢; triple pole, four-throw
Best switch, insulated shaft, $1.62; ble pole,
four throw, $1.08. Direct Radio Co., 145 West
45th St., N. Y. City.

“TALKING MOVIES,” by James R. Cameron.
A History of the Talking Movie since 1899, with
an elementary explanation as to how the pictures
are produced and reproduced. Paper cover, $1.50.
Radio World, 145 W. 45th St., New York, N. Y,
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The Set That Brought In
96 Channels Out of 96!

SEVEN-TUBE receiver, designed by Herman Bernard, with highly accu-
A rate padding, and using a frequency-calibrated dial, the Super Diamond
7 is just the thing for DX enthusiasts. The circuit has full automatic
volume control, full-wave diode detection, diode-biased 55 triode, and, except
for the second detector, triple-grid tubes throughout. Stations 10 kc apart
sharply separated though antenna power input of one is 100 times that of other.

A circuit with beautiful tone.

(Cat. CKSD7)

P A I

Gevecanane

Complete kit of parts for this receiver, including

4sssssvscssssssvce

everything, even speaker, except cabinet, front panel and tubes. $19 62
[ ]

FOUNDATION UNIT

The Foundation Unit for the Super Diamond 7
consists of a shielded antenna coil, a shielded
interstage r-f coil, a combination oscillator and
175 ke assembly in one high shield, a shielded
regular 175 k¢ transformer, and a shielded
17§ kc transformer with center-tapped second-
ary; also a 0.00041 mfd. tuning condenser,
three.gang, with compensators; an 850 to 1,350
mmfd. padding condenser, a frequency-
calibrated dial and a drilled chassis. $6 55
Cat. FU-SD?7 @:ccvvrvccccrrncscrsrcess .
[The coils for r-f and oscillator are wound
exactly according to specifications of Herman
Bernard and are of a higher order of accuracy
than in commercial ctice, and moreover
provide for matching the tuning to the scale of
the frequency-calibrated dial that bears Mr.
Bernard's name.] .
Comﬁlete parts, Push.Pull 9-tube Diamond,
speaker; less tubes, front panel and cabi-
LG 52600600 0aBA00 CHARRE 00060 0 AL GAABIA000 $23 .41

ADDITIONAL PARTS

The nine 0.1 mfd. and two 0.25 mfd. bypass
condensers for the Super Diamond 7 are
specially made up in one shield, with mounting
brackets, and is the same as used in sl zo
the designer’s model. Cat. CU-SD7 @ .

Three- 0.00041 fd. tuni -
denrsccer.moggpen sa tor:.n Cat. T‘l:ngne;m@ s l 08 0

Drilled chassis for the Super Dia-s 80
mond 7. t. CH-SD¢ o

[ I

The tubes used in this receiver are four 58's,
one 55, one 59 and one '80. Total, 7 $5 35
tubes. Tube kit is Cat. TK-SD?7 @.. .

850 to 1,350 mmfd. padding condenser, 50c;
knobs for ¥ inch shafts, 7c each, four for 2¢c;
Bernard’s frequency-callbrated dial, 90c¢; eles-
trolytic condensers, 8 mfd., 49c each; power
transformer, $1.95.

SUPER DIAMOND 6

This is a 6-tube a-c receiver, like the
“7” only there is one intermediate
stage instead of two. Good sensitivity
and selectivity, with finest tone yet de-
veloped in a super. Uses the same
accurate padding system as the “7,”
same frequency dial. Gets plenty of
distance, too.

Complete parts, including speaker (less tubes,

(latter two in one shield), and separate inter-
mediate coil with center-tapped sec- s3 95

ondary. Cat. SD

Combination oscillator and 175 ke s‘l 80
only, in one shield. Cat. OSN @.... o
Three-gnng 0.00041 mfd. condenser with trim-
mers built in; %_inch shaft, 14 sl 98
inches long. d.t. DJ.41.T.......... .
250,000 - obm tentiometer  with

switch. Cat. Rx}?s WSt s e 072
Pigtail resistors, 9c each; Rola speaker, $3.83;
tube shields, llc each; UX, UY sockets, 10c;

g::‘ h-so[r)nt Ml;,el,@!eu cabnet). 516.22

six-pin, 1ll¢; 7-pim, 15c.
Set of shielded coils, consisting of antenna The tubes required for the “6"' are two 5§
coil, modulator input coil and combination one 57, ox;i) SS,@cme 59 and one '80. 54.53

oscillator and first 175 ke intermediate coil Cat. TK-5Dé

AUTHENTIC CIRCUITS

The Super Diamond series—the six-tube and seven-tube models—are most ex-
cellent circuits, carefully engineered and tested. “Everything fits.” You will
be amazed at what results these circuits yield. They are real “hot” and we
unqualifiediy recommend them.

DIRECT RADIO COMPANY
143 WEST 45TH STREET NEW YORK CITY
for the

Two =™ One

Get, EXTRA, one-ysar subscription for any One of these magaxines:

S.T. (monthly, 12 issues; official amateur organ).
gOPULAR SC{ENCE MONTHLY.
RADIO-CRAFT (monthly, 12 issues). X
RADIO INDEX (monthly, 12 issues), stations, programs, etc.
RADIO (monthly, 12 issues; exclusively trade magazine).
EVERYDAY S CE AND MECHANICS (monthl}!). . )
RADIO LOG, AND LORE. Bi-monthly; 5 issues. ull station lists, crees indexed, etc.
AMERICAN BOY—YOUTH’'S COMPANION (monthly, 12 issues; popular magazine).
BOYS' LIFE (monthly, 12 issues; popular magazine).
OPEN ROAD FOR BOYS (monthly, 12 issucs). . TIN
Select any one of these magazines and get it free for an_entire year by sending in a year's sub
scription for O WORLD at the regular price, $6.00. sh in now on this rtunity to get
RADIO WORLD WEEKLY, 52 weeka at the standard price for such subscription, plus a full year’s
subscription for any ONE of the other enumerated magazines FREE. Put a cross in the square nem
to the magazine of your choice, in the above list, fill out the cou below, and mail $6 check
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. ¥."(Add $1.50, making
©.% i all, for extra foreign or Canadian postage for both publications.)

0000000000

Your Name....coeeeeeseeeanncesnaeeeianenratonssassscsssanne DOUBLE
Your Street Address.........cioiiiiieiaiaianns S ..................... VALUE!
[0 13 2 R RRER R R 500 6 15500003

[ If renewing an existing or expiring subscription for RADIO WORLD, please put a cross in square
at beginning of this sentence. - : s
0 U renewing an existing or expiring subscription for other magazines, please put a cross in square

beginni: of thi tence.
RAalt)ltg)e \eh'manl?fD. I:Sut{veost 45th Street, New York. (Just East of Broadway)
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Coated Filament Type Pigtail

RESISTORS

Finest Grade Fixed Resistors Made.
RMA Color Coded

1 Watt, 11c Each

RESISTANCE COLOR CODE
Ohms Meg. Body Dot nd
175 0.000175 Brown Violet Brown
350 0.00035 Orange Green Brown
800 0.0008 Gray Black Brown
1,200 0.0013 Brown Red Red
2,000 0.002 Red Black Red
2,700 0.0027 Red Violet Red
3,500 0.0035 Orange Green Red
4,200 0.0042 Yellow Red Red
5,000 0.005 Red Black Red
10,000 0.01 Brown Black Orange
20,000 0.02 Red Black Orange
25,000 0.025 Red Green QOrange
50,000 0.05 Green  Black Orange
60,000 0.06 Blue Black Orange
100,000 0.1 Brown Black Yellow
250,000 0.25 Red Green Yellow
500,000 0.5 Green  Black Yellow
600,000 0.6 Blue Black Yellow
1,500,000 1.5 Brown Green Green
2,000,000 2.0 d Black Green
5,000,000 5.0 Green Black Green
2 Watts, 16c Each
Not Color Coded, but
3,500 0.0035 Marked. Size 14” long
| x 34" diameter.
3 Watts, 24c Each
Not Color Coded, but
2,000 0.002 Marked. Size 2% long

x 14" diameter
5 Watts, 32¢ Each
Not Color Coded, but
{Marked, Size 214" long
« K diameter,
DIRECT RADIO COMPANY

143 WEST 4TH STREET
NEW YORK, N. Y.

0.0005 mfd. Scovill tuning condenser, brass plates,
shaft at both ends so condenser takes 0-100 or 100-0
dials and two can be used with drum dial; sectional
shields built in, trimmers affixed; total enclosed in
additional shield as illustrated. Accesas to trimmers
with screwdriver. Side holes for bringing out leads
to caps of screen grid tubes. Cat. SCSHC @....$1.95

Same as above, with ghost type dial (travelling
light). Cat. SCSHC-DL @ £2.85

DIRECT RADIO CO,, 143 W, 45 St., New York City

ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new suto set 1s the most senaitive car
Teceiver we have ever come across, Mexicen and
Cansdian stations were tuned in from New York
City on s 6-inch aerial. The circuit. an 8-tube
superheterodwne, with automatic volume control.

1! parts, ludt set chassis and
set shield, bsttery box, remote control, battery
cable, all condensers, resistors and coils, speaker
with shielded cable; and a kit of RCA tubes (two
239, two 238, two 237, one 88. and one 85) sre
supplied less serial. Cat. 808-K @........$34.60

Wired model, licensed by BCA, with complete
equipment, less aerial. but including RCA tubes.
Cat. 898-W $37.40

DIRECT RADIO CO.

143 West 45th St. N. Y. City
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