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over wide ranges in temperature.
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= HE present volume is a combination of a great deal of the best con-

structional, Short Wave material that has come out during the past
year. All of the circuits have been brought up to date, and there will
be found here much that is new for the experimenter in short waves.

We have carefully sought to keep the contents up to the title of the book,
and you will find that it is 100% ‘“‘How to Make and Operate.” In all in-
stances, we have endeavored to give complete dimensions, coil winding data,
etc.; to make certain that anyone of ordinary ingenuity and skill can build a
short-wave set from the ditections given here.

The authors of the various sets described in this book are all expert in the
short wave field and, you may be sure, they know their business.

We intend to bring out, every year a similar volume, to keep abreast of
the progress in the short-wave field which, at the present time, is seething with
activity. We shall be glad to have your comments on this book, and will
always be ready to forward, to the authors of articles herein, letters sent in care

of this publication.
HUGO GERNSBACK
Editor, SHORT WAVE CRAFT
TELEVISION NEWS
RADIO-CRAFT

January, 1932
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HOW TO MAKE SHORT WAVE RECEIVERS 3

The “S.W.C.” specially designed “short wave” portable in

operation in the Editor's office.

Works loud speaker on
two tubes, battery operated, no plug-in coils, light in

The “S. W. C.”
Two Tube

PORTABLE
Works “Speaker”

By CLYDE FITCH

Two tubes, a screen grid and a pentode,
working on batteries, give surprising

loud-speaker volume on this portable.

weight, and other features.

EIGHING but twelve pounds,

and measuring only 6%” by

81%" by 11", this complete, self-

contained, battery - type short
wave portable receiver gave such re-
markable results in sensitivity and vol-
ume on the short-wave stations, that it
amazed all who had the pleasure of op-
erating and listening to it. It seemed
incredible that such enormous volume
could be obtained from two tubes—a
screen-grid type '32 and a pentode type
’33—both battery-operated. Tuning from
15 to 250 meters (with the particular
short-wave coils employed) it brought in
some of the lower-wave broadcast sta-
tions with volume comparable to that of
many of the best commercial five and six
tube sets. This particular combination,
fully shown in the circuit diagram, is
recommended for all who contemplate
building a short-wave receiver—portable
or otherwise. It will out-perform many
of the best “multi-tubers.” Of course,
the new dry-cell pentode makes this pos-
sible, giving great power in conjunction
with the screen-grid’s sensitivity.

No. Plug-In Coils
Plug-in coils were considered a nuis-
ance in a portable and therefore were
eliminated in the design of this receiver;
in spite of the fact that they are gen-
erally considered to be the most efficient.

This point of superiority of the plug-ins
is still questionable; many authorities
have obtained some remarkable results
without them. But the writer will not
attempt to settle this question here; it
is sufficient to say that, for convenience
in handling and operating this set, a
switching arrangement is employed—
and it has given much better results
than were originally anticipated.

T

S

No plug-in coils are used, but a clever
switching scheme instead.

The coils are of the Pilot type, only
four being employed; the largest or
“broadcast” coil of the usual set was not
used, Of course, if the constructor de-
sires to tune in the long-wave broadcast
stations also, a broadcast (200-550 me-
ter) coil may be substituted for one of
the short-wave ones, but there is room
for only four coils in this particular
carrying case,
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Hook-up of “S.W.C.” short wave portable.
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Chassis and battery compartment of “S.W.C.” portable.

The terminals and metal prongs were
first detached from the ceils; this had
the effect of increasing their efficiency,
since considerable metal was removed
from the field of thé coils and the leads
were also made much shorter. The four
coils are conmnected into the circuit, one
at a time, by means of a “Best” three-
pole, foursthrow rotary switch.

Power Supply

The power supply consists of five of
the very smallest 22% volt “B” batteries

for the plate supply and eight large-size
flashlight cells for the “A” or filament
current. Two 43%2-volt flashlight bat-
teries supply the 9-volt “C” bias for the
pentode power tube.

The “B” batteries are all connected in
series, giving a total of 112% volts. A
tap is taken from the third battery, at
67% volts, for the detector’s screen volt-
age. The cells of the “A” battery are
connected in series-parallel (four cells
in parallel and two in series) giving a
total of three volts. Since the total cur-

3

10

8

Tuning and contrel panel of portable short wave set.

rent drawn by the twe tubes is only
0.32 ampere, the battery will last a long
time—sufficient for any vacation needs.

The circuit is conventional. There is
nothing new in it, and it has no trick
connecticns. The results obtained are
due entirely to eorrect design and tak-
ing full advantage of the amplification
factors of the tubes. Fig. 1 gives the
eomplete circuit, except for the batteries.
The aerial is connected directly to the
grid side of the grid coil, as shown, a
small 140 mmf.,, series condenser, Cl,
being used. Regeneration is controlled
by a throttle condenser, C2, of the same
size. The switch and ecoil connections
are clearly shown in the diagram. The
tuning condenser, C, is of the Hammar-
lund midget type and has a capacity of
140 mmf. C4 is a fixed bypass con-
denser of .00025-mf. capacity. Grid leak
and condenser detection is employed, by
means of a .00025-mf. grid condenser,
€3, and a 2-megohm grid leak, R.

The output of the screen-grid detector
is coupled to the input of the pentode
by means of an audio-frequency choke,
L, shunted by a %-megohm resistor, R3.
By this method the detector plate cur-
rent is net limited, as it would be if
straight resistance coupling were. used;
and the use of the shunt resistor flatiens
the characteristic curve, resulting in
Eetter tone quality on-the phone stations.
An .01-mf. coupling condenser, C5, and
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Various forms of antennaa and grounds.

a Y%-megohm grid leak, R4, are em-
ployed.

Fixed resistors are used in the fila-
ment circuits, since they are operated
from a 3-volt battery. For the screen-
grid tube the resistor R1 has a value of
15 ohms and, for the pentode, R2 has a
value of 4 ohms.

Note that the coupling choke, L, is
actually the secondary of an audio
transformer, the primary of which is
not used; it is shown disconnected in the
diagram.

L2 is an R.F. choke of 80 millihenries,
used for the purpose of obtaining re-
generation through the throttle conden-
ser C2,

Constructional Details

The first thing necessary, before con-
struction can be started, is to procure

UNIT WOOD BLOCK

a suitable carrying case; for the parts
must fit within the case without too
It is not necessary to

much crowding.

(5m
FIBER,, CARDBOARD,
OR ALUMINUM,

5

obtain or build a case of the exact size
specified, for the parts may be arranged
differently to fit some other case. The
inside dimensions of the case are 10% x
7% x 6 inches. It is an “Insuline”
case, as used in this company’s portable
Companion receiver, and was found ideal
for the purpose because the batteries and
other parts just fit, as the reproduced
photographs show.

The photographs illustrate practically
everything but the coils and switch, as
these are concealed by the other appa-
ratus; for this reason, they are shown
in detail in one of the illustrations.

Loud Speaker

The loud speaker consists of a horn-
type unit—one which works well with
the pentode. Several different models
were tried, and found to vary consider-
ably as regards sensitivity and volume.
This is because of the comparatively
high impedance of the pentode which de-
mands a load of 7000 to 8000 ohms for
best results; a high-impedance unit
therefore is desirable.

List of Parts
Insuline “Companion’
case;
Four Pilot short-wave coils;
One Best rotary switch, 3-pole, 4-throw
(type 3NS4);
Two Hammarlund midget condensers,
140 mmf. Cl1, C2;

One carrying

2 SECTION
FOLD

A FEW "PINS® (NAILS
CUT OFF) WILL WELP TO
ALIGN AND STIFFEN HORN

One form of folding horn for loud speaker.

STYLE HORN.

FOLOING “DRINKING
cup-~

—
=S fmes
o~ — —
-§§ \\‘
— e [T

One Hammarlund midget

140 mmf., C;

One Hammarlund audio transformer,L;

Two fixed condensers, .00025-mf., C3 and
C4;

One fixed condenser, .01-mf., C5;

One radio-frequency choke, 80 millihen-
ries, L2;

One grid leak, 2 megohms, R;

One grid leak, %-megohm, R4;

One plate resistor, 250,000 ohms, R3;

One filament resistor, 15 ohms, R1;

One filament resistor, 4 ohms, R2;

One filament switch;

Four binding posts;

One UX socket;

One UY socket;

One aluminum panel, 10%” by 5”; base-
board and end plate, as shown.

condenser,
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HOW to OPERATE a

SHORT WAVE Receiver

favorite indoor sport. It opens a

new field of entertainment for
those who have an experimental turn of
mind and a desire for adventure, but
who must curb their desire to what
adventure may be found in their own
homes. As in most other sports, the
results obtained by the short-wave
listener depends much on his skill; and,
when he has once attained a certain de-
gree of efficiency, he is prone to call in
his friends and proudly entertain them
with music coming from many miles’
distance.

Short-wave work is also instructive.
Circumstances surrounding reception on
short waves are entirely different than
those found in operating a broadcast
receiver. Our short-wave sets are not
calibrated; stations are continually
changing waves and schedules; new sta-
tions are going on the air at intervals;
reception is world-wide and many differ-
ent languages are heard; confusing har-
monics of local stations are heard; time
differences between the station and the
listener must be taken into considera-
tion; and, added to all this, short waves
are peculiarly affected by light and dark
—some being increased in their carrying
power by light and others by darkness.

It may be said that there are three
different classes interested in short
waves Th.e first, and oldest, is the
amateur. This group of experimenters
in transmission and reception, distrib-
uted over the entire globe, comprises two
types, the code and the phone man.
Code is known to have a far greater
carrying power than voice, and it is not
in the least uncommon for an amateur
on 20 or 40 meters to “work” several
continents in a day’s time. The phone
man is confined to bands on 85 and 150
meters, but may be heard at all hours.

The commercial class, connected with
stations transmitting and receiving
news reports, business communications,
weather and time signals, etc., also com-
prises two groups, the code and phone
classes. For several years the ability of
short waves to carry a signal over a
long distance has been known, and re-
cently many commercial companies have
supplanted high-powered long-wave sta-
tions with medium-powered ones on
short waves and find them more satis-
factory. The phone class includes ships

UNING a short-wave radio re-
I ceiver is fast becoming a world

By ARTHUR J. GREEN

(President of the Intcrnational Short
Wave Club)

Mr. Green knows most of the
foreign S-W stations by their
“first name” and in this article
he tells you how and when to
listen in for them. In one month
Myr. Green’s club members re-
ported hearing 72 “foreign”
short-wave stations! In one
month 22 new American S-W
stations were heard. Are S-W's
on the up-and-up? We'll say so!

at sea conversing with shore stations
and each other, airplanes and airport
stations, and commercial telephone ser-
vice between all parts of the world.

The third and most numerous class is
that of the short-wave broadcaster and
the short-wave broadcast listener. The
quite frequent re-broadcast of overseas
stations by our American stations have
awakened thousands to the fact that they
can receive these and other stations
direct. In the tropical and sub-tropical
countries, where a high static level is
found on long waves, and regular broad-
cast entértainment has been limited to
approximately two months out of a year,
listeners have turned to short waves with
tremendous interest. Short-wave broad-
cast stations have been installed in at
least fifty of the countries of the world,
and short-wave receivers are to be found
everywhere,

Times Have Changed—And Sets
Improved
The first short-wave receivers were,
for the most part, haphazard affairs of
poor quality. During this period thou-
sands of listeners, failing in attempts to
receive overseas stations, threw up their
hands in disgust; and they have ever
since been prejudiced against short
waves as a medium of entertainment. If
these same persons were now to operate
modern receivers, with proper instruc-
tions, they would be greatly surprised.
Short-wave receiver design has advanced
rapidly during the past fifteen months,
and the new sets are in every way more
efficient and easy to tune.

It is also absolutely true that, even
with this great advancement, many set
owners are not enjoying success in tun-
ing in foreign stations. In many cases,
a listener with an old-style receiver is
reaching out for stations that his better-
equipped neighbor may not be able to
hear. The difference lies in the skill of

the operator and his knowledge of when
and where to tune.

Several writers have attempted to
draw up a list of so-called “dependable”
short wave stations; they take into con-
sideration the power the station uses and
its distance from the U. S. A. Such a
list is impractical and useless.

Many times a low-powered station will
cover far greater distance than a high-
powered one, because the the former has
certain characteristics of short waves
helping the signal along (viz.: light or
darkness effects, atmospheric conditions,
less interference, and the waves used
being more adapted for distance). Some
listeners wonder why reception of cer-
tain stations is not to be had all the
year round and at any time they happen
to be on the air. Such a condition is
caused mostly by the effects of light and
darkness. In winter, when nights are
long and the days are shorter, many sta-
tions up above 33 meters may be picked
up, though they cannot be heard during
the summer months. To the contrary,
stations below 25 meters are helped by
daylight. A very helpful rule to follow
when searching for stations is as fol-
lows:

When to Listen on Short Waves

From 14 to 20 meters, tune for sta-
tions from any direction from daybreak
until about 4 p. m, After that, darkness
effects take away the carrying power of
these waves,

From 20 to 83 meters, stations in
Europe can be heard from noon till about
10 p. m., reaching a pcak of efficiency
about three and keeping it until eight
p. m. Stations to the west in this band
are heard best from 10 p. m. until
approximately two hours after daybreak.

From 33 to 70 meters, darkness is
needed to give carrying power from any
direction. This statement applies to dis-
tant stations only, for many “locals” and
amateurs may be picked up at all hours.
Above 70 meters there is little or noth-
ing to be heard in the way of distant
stations,
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2 VOLT TUBE RECEIVER

By JOHN CARTER

URING the past two years it has
become more and more evident
that the popularity of the short-
wave receiver is gaining in its

stride; and, probably in the near future,
it will outdo the present broadcast re-
ceiver for popularity. While it is ad-
mitted that short-wave receivers are in
the experimental stage and that the
multi-stage short-wave receiver does not
give the same gain per radio-frequency
stage as the broadcast receiver, never-
theless we are -past the one-tube
“blooper” day; since sensitivity with se-
lectivity is impossible of obtainment
without a tuned circuit ahead of the
detector.

With this thought in mind, the circuit
shown in Fig. 1 was designed for ama-
teurs who want a receiver which is more
sensitive than most short-wave receivers
and yet uses only three tubes. The suc-
cess or failure of this circuit depends
upon using high quality parts and com-
ponents, for the filament voltage cannot
be raised to force the tubes, Apparatus
having very low losses should be used;
shielding is absolutely essential, but its
shielding must be large and thick enough
to introduce no losses.

Why I Like Batteries

The two most important factors gov-
erning performance of a short-wave re-
ceiver are tubes and high-quality parts.
It is rather difficult (almost impossible)
to say whether A.C. or battery tubes are
the best; as both have their good feat-
ures, The A.C. tubes have more rugged
filaments and better amplification quali-
ties, also without the bother of trouble-
some batteries; but extraneous noises
from the power-supply line frequently

Front view of short-wave receiver especially designed by'the author for use with
the new two-volt, battery type tubes.

make distant reception impracticable
and, sometimes, it is virtually impossible
to eliminate these noises. The advent of
the new two-volt battery tubes, however,
does away with the difficulties experi-
enced with A.C. tubes and their older
brothers, the five-volt tubes, and simpli-
fies everything.

The type ’32 is ideally suited for the
radio-frequency stage, having an ampli-
fication factor of 580; while its control-
grid-to-plate capacity is only 0.020 mmf,
This high amplification factor and low
capacitance make possible a high voltage
gain in this stage. In preliminary ex-
periments the screen-grid tube was also
used as a detector, but it proved very
microphonic when coupled to a trans-
former stage of audio; which is quite
objectionable, especially when trying to
tune in distant stations. To eliminate
these noises the transformer of the audio
stage was changed to one of resistance

'A-b

coupling, but there was a noticeable drop
in volume.

Since only one stage of audio amplifi-
cation is used, a type 30 tube was sub-
stituted for the ’32 in the detector stage;
and great improvement, both in gain and
quality, was noticed. A '30 is also used
in the audio stage.

Filament and Biasing Voltages

All radio tubes (and especially the
two-volt type with their finer filaments)
are delicate precision instruments and
should be handled accordingly. Over-
voltage on any tube lowers the efficiency
and length of life. A voltage of 2.5
volts applied to one of the new tubes
overloads the tube 25% and impairs its
life of usefulness; it is also apt to burn
out the filament. The permissible volt-
age range for operating these tubes
efficiently is from 1.8 volts to 2.2 velts.

' c-2V.

Diagram

Left:

in-,u

|
tc-4v.

B-.G- FiG. 2.
above shows how the author provides “A”

current at 2 volts, also *C” voltages of 2 and 4 volts
from standard, six-volt storage battery.

Top view of two-volt, short-wave receiver

with lids of shield boxes open.
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67+ 135

C-2v. A+

The usual method for controlling fila-
ment voltage is with a fixed resistor
and a variable rheostat for critical ad-
justment, but without a voltmeter this is
purely guesswork. To overcome this
difficulty, and gain an advantage, the
method of using a single storage cell
has been adopted; this eliminates the
use of all rheostats and resistors.

How Bias Current Is Obtained

The total current consumed by the
filaments in this circuit is 0.18-ampere.
Since a 6-volt storage battery is almost
universally used, and only two volts are
required for the filaments, we utilize
the remaining 4 volts to obtain “C” bias
in a novel way without resistors. The
connections taken from the “A” battery
are as follows (see Fig. 2); the highest
positive lead is run to “A+4" on the set.
The negative terminal of the first cell
connects to the “A— “C+”, and the
ground connection of the set. The nega-
tive terminal of No. 2 cell provides the
“C” bias for the radio-frequency tube;
and the negative terminal of No. 3 cell
supplies the “C bias” for the audio tube.

Trickle Charge Keeps Battery Up

The load drain on a 100-ampere-hour
storage battery is very small. The cell
supplying the filament current has a
drain of 0.18-ampere, and the two re-
maining cells used for the “C bias” sup-
ply only a few microamperes. Though
the current drain is unequal, as regards
one cell, it is compensated for by the
internal losses produced by the inactiv-
ity of the other two cells. A battery
lying idle loses about .08-amperes (or
1.92 ampere hours per day) and the cur-
rent taken by this receiver if used 10
hours a day, amount to 1.8 ampere hours.
A trickle-charge rate of about half an
ampere, five hours a day, will always
keep the battery fully charged. In using
this method it is impossible to overload
the filaments; since the voltage of a
single cell, when discharging, never ex-
ceeds 2.2, and a eell of 100-ampere-hour
capacity, in fajrly good condition, will
deliver a voltage of two volts at this
discharge rate for a period of about three
weeks without any charge.

||

45 C-4v.

FiG. 1,

Wiring diagram for the two-

volt, three-tube, short-wave

receiver is shown above, and

includes one shield grid R.F.

stage, ahead of regenerative
detector.

Another view of the two-

volt, three-tube receiver,

showing shields over the
midget condensers,

Layout of the principal
parts of Mr. Carter’s re-
ceiver is given below.

Of the capacities shown (Fig. 1) C6
is the usual by-pass condenser in the
screen-grid lead; C7 is used to ground
coil L1 and prevent short-circuiting the
“A" battery; C8 is used as a blocking
condenser; C9 is shunted across the rheo-
stat in the detector plate lead and C10
across the headphones. Chokes (Z, Z)
are used in the plate and screen-grid
leads of the radio-frequency stage and
the detector plate.

The detector’s grid return connects to
the arm of a 400-ohm potentiometer
which is shunted across the filaments;
this is well worthy of inclusion, as it
aids greatly in securing selectivity—a
very important factor in a short-wave
receiver. A 100,000-ohm rheostat, R2, in
series with the detector plate lead, con-
trols the plate potential; it is mounted

Fig. 3.

(®)
)

8o oP,
: §
I
14 R2
v 'R
«—» C10 (g C— >

The cirenit comprises a stage of radio-
frequency amplification; a detector re-
generative by means of the tickler or
feed-back coil; and one stage of audio
amplification, transformer coupled. Each
circuit is completely shielded from the
others, A very usual circuit; but the
outstanding efficiency and sensitivity are
due to the careful design and the use of
modern parts, with their very low losses,
which manufacturers have recently suc-
ceeded in developing. There is also a
liberal use of chokes and condensers,
each and every one an requisite

on a bakelite strip at the rear of the set
and, by using an extension rod, is con-
nected to the knob in the center of the
panel.

Condensers C1 and C2 are of 125 mmf.

capacity, very ruggedly constructed,
with extra wide spacing between the
plates. When they are used with prop-
erly-designed space-wound coils (three
inches in diameter) there is a maximum
of inductance and relatively small ca-
pacity.
(Continued on page 7()
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A “Plug-Less” S-W- Receiver

Mr. Avery, well-known radio engineer and author, here describes for our readers his latest brain-
child—a *‘plug-less” short-wave receiver which uses switches to change from one wave-band coil
to another. BUT none of the coils are idle, as the coils not in use are “put to work,” thanks to
the genius of Mr. Avery, and those not utilized for tuning serve as R.F. chokes. This set was built
and tested very satisfactorily on both code and phone and showed excellent selectivity as well as fine

pick-up range, with no dead spots.

VERY radio experimenter of a
few years’ experience can recall
when “plug-in”’ inductance coils
seemed to be the only available
method of efficiency tuning over the reg-
ular telegraph waveband (then 200 to
20,000 meters); the “plug-in” coils of
that time taking the form of ‘“honey-
combs”, “duo-laterals”, etc.
_ There is as distinct a contrast between
the old method of long-wave reception,
utilizing a “table full of honeycombs”,
and a modern commercial all-wave re-
ceiver, as lies between the use of many
plug-in coils for short waves and any
method enabling the tuning of the whole
short-wave spectrum without “opening
the cabinet”. In the writer’s belief, per-
fection of methods to eliminate that
nuisance will as surely cause the popu-

By JOHN M. AVERY

Rear view of the
Avery “Plug-Less”
short-wave receiver,
using special bi-pole
switch to change in-
ductances.

L a aa

Front view— “tun-

ing” dial at left;

‘“regeneration” con-

trol at right; “induc-

tance” switch knob
at bottom.

L o

larity of the “plug-in” method for short-
wave reception to wane.

While it is true that there have been
several coil-changing ideas presented in
the immediate past, they nearly all pre-
sent the same drawbacks; complicated,
Yevolving-coil mechanisms with multi-
contact switches or brushes; very large
space required for installation; or use
of parts not readily available to the
average constructor. This last, is in my
belief, the most serious; as but com-
paratively few have the facilities to
make the special mechanical parts usu-
ally required.

No Idle Coils In This Receiver!

The inductance-changing method here
presented is readily adaptable to practi-
cally all short-wave circuits, whether re-
generative, radio-frequency amplifier or
superheterodyne; it utilizes simple posi-
tive-contact switches for its operation.
A most important feature of this method
of changing the coils in use is that no
coils are idle in the set, acting as energy-
wasters. For any given wavelength, the
unused coils are connected in series, and
add to the circuit’s efficiency by acting
as radio-frequency chokes.

In order to make this action quite

clear, an elementary fundamental circuit
diagram is shown in Fig. 1.
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For sake of clarity, but two inductance
changes are shown in this diagram; and
the circuit is that of the simplest regen-
erative-detector type, coupled to the an-
tenna through a midget condenser “C-5".

“A-1, A-2”, ave the two windings of
the lowest waveband, while “B-1, B-2”
are those of the next higher waveband.
“S-1” and “S-2” are ordinary induc-
tance switches, preferably with very low
capacity between the points “X” and
“Y”, An examination of the diagram
shows, then, that if the inductance switch
“S-1” be placed on point “X”, only the
coil winding of the shortest waveband is
in the plate feed-back or tickler circuit.
The R.F. energy finds a path of but a
fraction of an ohm’s resistance, through
condenser C-2 of .01-mf. capacity, to the
filament circuit. Coil winding “B-1” has
become a radio-frequency choke coil, pre-
venting an escape of R.F. energy over
into the phones or audio amplifier. Simi-
larly, with switch “S-2” on its contact
“X”, only ¢oil “A-2” is in the grid tun-
ing circuit; the grid tuning condenser
being placed directly across it, and a
low-resistance path provided to the fila-
ment through the fixed condenser C-1.
This condenser may take any value from
about .01-mf., up.

It can readily be seen, that if three or
four waveband changes are provided for,
efficiency does not decrease; since the
unused coils are drafted into active
service.

Should a radio-frequency amplifier

stage be used ahead of the detector,
which is common practice at the present
time, then the unused coils in the grid
circuit perform the same function as
chokes, in what then becomes the R.F.
amplifier tube’s plate lead. It is under-
stood that the R.F. amplifier tube’s plate
would be connected to the same point in
the circuit where midget condenser C-5
connccts in this simple diagram, for a
series plate feed, and that the R.F. ampli-
fier’s “B” potential would be applied at
point “Y”.

HOW TO MAKE SHORT WAVE RECEIVERS

Side view of short-wave coil shelf, and
double-pole switch with its extension
handle.

a connection that should be made if no
R.F. amplifier is used; in order that the

unused coils shall not be left on open
circuit, where energy might be absorbed.
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Fig. 2-A — Switch
support member of
insulating material.

Fig. 4—Side view of

coil shelf with one

of the brackets and:
switch support.
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From the above it can readily be seen
that, using the principle outlined,. any
type of short-wave receiver may be as-
sembled, covering a wide range of fre-
quencies, without resort to manually-in-
terchanged plug-in coils.

Any Standard Plug-In Coils Adaptable

In order to make the new feature
available to the greatest number of
short-wave enthusiasts, the author has
designed the inductance unit shown in
the photograph, which can be easily in-
corporated in any receiver. Regular
plug-in coils are used in this unit (which
here happened to be the four-prong

“Dresner”

make) although

regular.

“tube-base” or even five-prong coils can
Sockets are provided for each
coil; so that the total frequency range
of the receiver may be changed at will.

be used.
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BRASS
ANGLE AND
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-~ d > 6/32 SCREWS AT
1 FRONT EDGE
OF SHELF

o o

Fig. 3 — Diagram showing
wiring of inductance change
switches and coil sockets,

o

bolted to these brackets with
8-32 brass machine-screws.
If the socket panel has been
drilled to the dimensions
shown, it will be found, upon
assembly, that one end of it

UNIT'A UNIT"B"  wil] be flush with onc end of
OF SWITCH OF SWITCH the pakelite brackets; the
(FRONT REAR SECTION) iher ond projecting over

SECTION) about one-fourth inch.

LIST OF PARTS

One Socket-mounting shelf, drilled as
per sketch;

One Switch supporting panel, as per
gketch;

Four Pilet No. 214 sockets;

Two bakelite brackets, No. 34,
two inches high;

One “Dual” four-point switch. (That
made by Best Mfg. Co., Irving-
ton, N. J., was used by the
author) ;

Two %-inch brass angles;

One Pilot flexible insulated coupling;

Siv 8-32 R.H. brass machine-screws and
nuts, %-inch long;

Four 6-32 R.H. bruss machine-screws
with nuts, Y-inch long;

Three 6-32 F.H. brass machine-serews
with nuts, %-inch long;

One set of plug-in or other S.W. coils to
cover bands desgired;

One tube (to suit experimenter's ideas;
the author used o '711-A as a
detector with very good re-
sults).

A few feet of hard-drawn round bus-
wire; a few inches of varnighed
cambric sleeve; 2 dozx. loek-
washers to fit 6-32 screws; and
a few goldering lugs.

Making the Coil and Switch Support

Only two specially cut and drille:d
pieces of insulating material are re-
quired. (See Fig. 2 for dimensions and
drilling lay-out.) Bakelite is probably
the most acceptable material from which
to make these two pieces, because of its
strength; although hard irubber, Insu-
line, etc., are materials more easily
worked in the home shop.

Two “I.C.A.”” two-inch bakelite (Cat.
No. 34) sub-pancl brackets form the
framework around which the unit pic-
tured is assembled. The socket shelf is

6/32 SCREWS
AT REAR OF
SHELF

For sake of clarity in de-
seribing the assembly from
this point on, the “flush”
end will be called the “front”
end; since in a completed ye-
ceiver it is the end which is
nearest the front panel, and

65 =
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H&w to Wire the Set

Using fairly hard-drawn round bus-
wire, make two small jumpers or con-
nectors, connecting the two 6-32 screws
with the nearest “G” and “P” terminals.
In the switch wiring diagram these arc
connections “1” and “2”.

Neatness in making every connection
in this unit is of prime importance
“Make haste slowly™ is sound advice.
Learn to make perfectly round loops at
the end of each of the bus-wire connec-
tions, and sce that the distance between
the loops exactly matches the distance
to be bridged, resulting in neat, firm
connections.

Connect the “F” terminals of the first
socket to the “G” and “P” terminals of
its neighboring socket; and so on through
the series of four sockets, terminating
the series with two short jumpers to the
two ¥-inch 6-32 machine-screws placed
in the two holes at the rear end of the
socket shelf. These are connections “3’
to “10” inclusive.

Mounting the Switch
Assemble the Best twin

Al
X

'S1
v

s €3

four-point switch on the small
insulating panel, so that the
connccting lugs of the switch
will face down or away from
the socket shelf after assem-
bly. Two 3-inch flat-head
6-32 screws are used to mount
two 's-inch brass angles to
the switch panel; and a third
3s-inch flat-head screw is
placed in the vacant hole im-
mediately below the left

B-1 [ angle, secured with a small
|l hex nut, with a soldering lug
2 e under its head.
»
@ @ — L
Fig. 1— Schematic wiring
FIG.1 diagram of the Avery “Plug-

the end to which the grid and

“8+ "A¥ A

Less” short-wave receiver,

plate lcads connect. I - MIDGET (2-5 PLATE) -0002-MF.
Asscmble the four Pilot ’P’L
four-prong No. 214 sockets I‘/
in the holes provided; ar- r Ill G, LEAK
ranging them so that the J‘ ’ >3
“G” and “P” terminals are |G P LO1MF. 2
toward the front end of the # ( T / 3
panel or shelf. Twd Y%-inch |7 1.
6-32 R.H. machine-serews _u 11—
are placed in the two holes ?/ ﬁ/"
at the very front edge of . .01-MF,
this sub-panel. 7 RES'STOE. v
124
e / SWITCH
1 \,
1 MF, N\
‘o
Fig. 5—Wiring external to 1 \ I \\
the short-wave coil panel is
shown above. =

]

L8

B+" 100,000 OHMS A+ A-
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Fig. A. Front view of “The Short Wave Screen-Grid Craft Box.”

HE unusual development of radio
over a brief span ef time has left
the “junk-box,” or drawer, of many
radio experimenters well filled with
obsolete parts which can ne langer be
used with any degree of satisfaction in a
modern broadeast receiver. These parts
have become obsolete not hecause of their
lack of efficiency, but because of the
alteration of broadcast conditions.

The vogue of short-wave code and
broadcast transmission offers a purpose
wherefore the experimenter or short-
wave enthusiast may resurrect many of
the parts he had relegated to his own
private junk heap. With care of design
and construction a short-wave receiver
may be fashioned that will equal the
performance and appearance of appa-
ratus construeted of specially-designed
and costly parts.

Junk-Box Craft
With this purpose in mind the author

set about to design and construct a
real short-wave receiver. The old junk
box was fished out of the closet and
its contents dumped on the floor. (A
word of advice, place papers on the floor
first; as this will preserve peace of mind
later.) After a few minutes spent in
selection of parts that might be used,
the follewing were chosen:

2 seven-plate midget variable condensers,
32-mmf. capacity, with knebs, C1, C2
(formerly used as compensating con-
densers in a broadcast receiver).

4 UX-type sockets. (Not necessary that
they match.)

1 unmounted A. F. transformer, vintage
of 1922, (Although any of recent man-
ufacture might work better) (TR).
85-millihenry R. F. choke. (There was

some doubt as to the probable efficiency
but, in any event, it proved without
“dead spots”; as regeneration was ob-
tained over all the short-wave bands.
The inductance need not be as great
as that used, but may be as low as
five or ten millihenrys.)
1 battery or filament switch (S.WW.).

SHORT WAVE RECEIVERS

The SHORT

By BERYL BAKER BRYANT

This “Junk Box’ short wave
receiver is a compact little
job and well suited to the av-
erage experimenter’s pocket-
book. It utilizes one °22
screen grid tube and tico ’99
tubes:

2 mica fixed condensers, .006-mf. (C4,
C5).

mica fixed condenser, .0001-mf. (C6).
grid-leak mountings.

grid leak, 2-megohm (R1).

grid leak, 5- or 6-megohm (R4)
binding posts.

cord-tip jacks (J).

filament resistor, 15-ohm wire, tapped
at 5 ohms to provide grid bias for
the 22 R. F. tube (R2, R3).

B CO s 1D =

1 resistor, 10-ohm wire, for the '99 fila-
ments (R5).
5 old tube bases, to be used for coils.

No. 28 D.C.C. magnet wire, % pound,
to be used for coils.

1 wooden baseboard, 10 inches long, 9
inches wide, and %-inch thick.

1 hard-rubber (or bakelite) panel, 10

Fig. B. Rear view of the “Craft Box.” All the parts, few in number, are

easily seen.

What parts would YOU use?
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WAVE SCREEN GRID
CRAFT BOX

inches long, 7 inches wide by ts-inch

thick.

22 screen-grid tube (V1).

'99 tubes (V2, V3).

small “B” batteries, 22%-volt portable.

“C” batteries, 4%-volt, for filament

supply.

Hook-up wire, wood screws and other
necessary hardware.

After the parts have been selected the
constructor should carefully clean, in-
spect and tighten all parts as well as
test the various parts for shorts or open
circuits. Denatured alcohol and ether
mixed in equal parts will remove dirt,
oil or grease, when applied judiciously
with a small, stiff bristle brush.

The Short-Wave Circuit

Inspection of the circuit diagram will
show the circuit used for this short-wave
receiver to be the same old standby—a
single circuit regenerative detector pre-
ceded by a screen-grid R. F. stage, and
followed by a conventional transformer-
coupled A. F. stage. In regard to the
latter, it was not deemed necessary to
use two stages of A. F., as phones wounld
be employed, and for this purpose suof-
ficient volume would be obtained with
one. The grid circuit of the R. F. stage
is untuned, having a 2-megohm grid leak
(R1) connected from the control grid
cap to the bias tap on the series filament
resistor (R2-R3); the grid leak serves
only as a means of blocking the R. F.
from the ground circuit, forcing the
.signal to be impressed on the control
grid, while providing a means of apply-
ing the 1%-volt “C” bias to the control
grid.  (Otherwise, & negative charge
,would accumulate on the control grid,
causing the tube to block.) The antenna

1
2
5
2

13

Fig. C. Batteries in place; all leads connected; tubes in their places.

may be coupled direct or through a small
semi-variable homemade condenser (C3),
to the control grid of the R. F. tube;
the choice will depernd upon the antenna
used.

Construction of Coils
The short-wave coils are of the plug-in
type; five are used to cover the band
from 25 to 100 meters. They are eon-
structed from old tube bases; five of

¢ LS E, R.F. CHOKE
82 Vi - V2 p- R vy J
=1 — .
d ce =2 g
3 == PHONES
a4 M3 “|c2
il E3 _3
L} T
B3 c5
3®s _
) SW. l
B+ B8+ B+ 8+ A- A+
A5 135 DET. 920 B-
Fig. 1. Schematic circuit to be followed by those who want to dig into their junk box and ride the short waves via the
“Craft Box.” As 90% of construction .is getting started, “it’s up to you”; we have eliminated all the mechanieal

difficulties,
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the UX type as listed above. There
are two types of tube bases, the short
and the long; if possible, the long should
be obtained (especially for the “E” coil)
as otherwise it will be difficult to accom-
modate the required turns on the base.

If it should prove impossible to obtain

the long type, thin cardboard may be

wrapped and céemented around the short
base to give the required winding space.

Follow the winding specifications:

Coil A: Grid winding, 7 turns; tickler
winding, 7 turns; shortest band, ap-
proximately 18 to 25 meters.

Coil B: Grid winding, 10 turns; tickler
winding, 10 turns; tuning range, ap-
proximately 25 to 35 meters.

Coil C: Grid winding, 15 turns; tickler
winding, 14 turns; tuning range, ap-
proximately 35 to 45 meters.

S.W.COILS

TUNING

Coil D: Grid winding, 20 turns; tickler
winding, 18 turns; tuning range, ap-
proximately 45 to 65 meters.

Coil E: Grid winding, 50 turns; tickler
winding, 50 turns on a cardboard tube
fitted inside the secondary winding;
tuning range, approximately 63 to 100
meters.

Starting about Ys-inch from the top edge

of the form the grid winding (L1) is

started and wound for the required num-
ber of turns; %-inch space separates it
from the tickler winding (L2). It is

a good plan to prepare the bases before

winding by drilling the holes to anchor

the winding ends, which are also to be
soldered to the prongs. The solder and
wires should previously be removed from
the prongs by the application of a solder-
ing iron and a sharp knock. The dis-
tance at which the holes should be drilled

is readily determined approximately as
48% turns of No. 28 D.C.C. wire may
be wound in one inch of space.

To start the grid winding, the end
of the wire is passed through the hole
drilled at the top of the base, then passed
down through the grid prong and sol-
dered. The proper number of turns is
wound, breaking the wire but leaving
about six inches free. The insulation
is removed to within ¥%-inch of the
point where the wire enters the hole;
the wire is passed through the hole and
down through the filament prong on the
same side as the grid prong. Start the
tickler winding s-inch from the end of
the secondary; the wire is again passed
through the hole and soldered to the
remaining filament prong and the proper
turns are wound. Remove the insula-

Dial for the
“Craft Box.”
Copy, cut out
and paste on
panel. “Re-

generation”
dial appears
below. A red
ink dot on the
right line and
stations are

BOTH PLATES TO BE MAOE OF
SHEET COPPER, ABOUT %% TH.

Fig. 2. Detail of the binding post

plate in conjunction with which is

the antenna variable series capacity.
tion as before and pass the wire through
the lower hole, through the plate prong,
and solder.

The tickler of the “D” coil is wound
double-layer. The tickler for the “E”
coil is wound on a small length of card-
board tubing which is placed inside the
secondary form. Care should be taken
that the beginning of the tickler winding
is connected to the filament prong on the

quickly re- 3
tuned in. side of the plate prong.
The hard-rubber or bakelite panel is
first drilled for the mounting of the
rE D4 c{ B{ A two midget variable condensers, the fila-
- ment switch and the two cord-tip jacks.
S.W.COILS Two holes are also drilled near the lower
edge for fastening the panel to the base-
board, which may be done at this time.
(Continued on page 70 )
90
)
This_is the 0 ‘ 180
esign for
the second A 18 }C 1D t€ rE = o
dial of “The S.W.COILS S.W.COILS
Craft Box.”
Trace, cut
around out-
side edge and
then paste
the dial so
made on the
receiver pan-
el l“Tuning"
dial appears
above. REGENERATION
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“MY FAVORITE” SHORT

WAVE RECEIV:

By
LR F. H. SCHNELL

Famous Short-wave Expert

Push-pull in both radio frequency and detector stages marks this
outstanding short-wave receiver described in detail by Mr. Schnell.

Fig. 2, herewith, shows view of interior of “My Favorite” short-wave receiver designed and constructed by Mr. Schnell

after careful research.

This_receiver employs push-pull radio frequency stage, as well as a push-pull detector stage,

which insure a very healthy signal being delivered to the audio stages.

HE design and construction of a

good short-wave receiver depend

a great deal upon the purpose for

which it is to be used. No hard
and fast rules can be set down unless
the short-wave receiver is to be used
for a limited purpose (like those used
in commercial radio on fixed frequen-
cies). Receivers, such as are used by
the radio amateur and the short-wave
broadcast enthusiast, are subject to many
different requirements, and, accordingly,
provisions have to be made to carry out
each and every purpose with a certain
degree of satisfaction. While sonme needs
will he better satisfied than some others,
a happy medium must be struck to bring
about the greatest degree of all-around
satisfaction.

Arrangement of Apparatus
The front panel of such a receiver
is shown in Fig. 1. The dial on the
extreme left is the radio-frequency con-

trol; the small dial controls the vernier
condenser across the secondary tuning
condenser which is operated by the third
dial from the left; and the fourth dial
is for the regeneration control. Phone
jacks, filament rheostat, filament volt-
meter and on-off switch are shown on
the right. The appearance suggests that
there are too many dials, but such is
not the case. For all practical tuning,
the radio-frequency dial and the regen-
eration control dial are set at some
desirable spot, in or near one of the
amateur bands. When a station is heard
(by tuning with the secondary con-
denser) it is brought to the desired point
of resonance for best signal strength,
by use of that condenser, which is of
such capacity that this can be done with-
out difficulty. In the event of inter-
ference, the radio-frequency dial is ad-
justed to a point where that circuit
comes into resonance. Many times this
results in reducing the interference, but

not eliminating it; interference in this
case is probably that coming from other
stations and not local power leaks or

static or other atmospheric disturbances,
etc. When the radio-frequency circuit
fails to reduce the interference to a
level which permits copying the desired
signal, the vernier control condenser is
used; and usually this makes it possible
to creep to a position between the inter-
ference and the point where the desired
signal can be copied.

Of course, if the interfering signal
is broad and smothers the desired signal,
it just “goes by the board.” In extreme
cases, a sharply-tuned audio stage, such
as the Aero “Hi-Peak,” will reduce some
of the worst forms of interference.

For phone reception or short-wave
broadcast reception, the extremely smooth
regeneration control permits maximum
signal strength, without oscillation in
the detectors.
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Fig. 1, above, shows front panel with dials, jacks, meter, rheostat and swilches of Mr. Schnell’s highly efficient

Inside Assembly

Fig. 2 shows the inside assembly, look-
ing down from the top. In the shielded
compartment, at the left, is the radio-
frequency stage. Chokes and by pass
condensers are mounted in this compart-
ment, where they are used in the radio-
frequency leads of this circuit. The
middle compartment includes the two
detectors, their inductances, the tuning
and vernier condensers, the regeneration
contral, grid leaks and grid condensers.

Y

short-wave receiver.

The compartment on the right includes
the two audio stages.

Fig. 3 shows a close-up of the radio-
frequency stage in which the inductance
is so mounted as to be at greatest dis-
tance from all shielding. The radio-
frequency and the antenna coupling coils
are wound on standard Silver-Marshall
forms; and the socket is mounted on
insulating posts of bakelite. The con-
denser is the single-plate Cardwell—

shown just behind the panel, from which
it is insulated.

In Fig. 4, the radio-frequency and
antenna coils are visible at the left, and
ane of the secondaries to the right. The
plate inductance coil (from the screen-
grid tubes} is wound underneath the
secondary coil and above these two wind-
ngs is the tickler coil.

Fig. 5 illustrates a set of four coils:
15 to 18.7 meters; 19 to 24 meters; 35

Complete wiring diagram for Mr. 1 1 v
employs push-pull action for the radio frequency as well as the detector stages. The audio section comprises two
stages of transformer coupled amplification.

Y
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Schnell’s exceptionally efficient and selective short-wave receiver, in which he
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to 44 meters and 72 to 90 meters. Their
constants are given in the table. Other
coils can be made to cover the other
wavelengths or such of them as may be
desired. .

Fig. 6 shows the jack arrangement
of eight connections; three for the plate
inductance of the screen-grid tubes; two
for the secondary and three for the
tickler.

No Body Capacity

When the lid of the case is closed,
there is not the slightest sign of body

Fig. 3. View from the left-hand end

of short-wave receiver with one side

of shield box removed, showing push-
pull radio frequency stage

Fig. 6, above, shows the jack arrange-
ment of eight connections, three for

the plate inductance screen-gri
tubes, two for the secondary, and
three for the tickler.

capacity at any lead or any part of the
receiver. The case is of 14-inch alumi-
num—top, bottom and sides—and pro-
vides quite satisfactory shielding. Space
will not permit listing the stations heard
on this receiver. For broadcast recep-
tion it is satisfactory, especially since
it is designed to meet all requirements;
though it was used particularly for ama-
teur reception and communication.

A eareful study of the circuit diagram
reveals several different possible arrange-
ments of the different parts; so that
almost any sort of combination can be
worked out to suit the particular res

quirements of the constructor. The com-
ponents used were as follows:

List of Parts

11, L2, L3, L4 and L5—see table;

C, 50-mmf{. variable condenser;

C1, double (Cardwell) variable con-
denser, 50-mmf{.;

C2, grid condensers, .00015-mf.;

C3, 0.5-mf. fixed by-pass condenser;

C4, 0.25-mf.; by-pass condensers;

Z, Aero choke coils.

T1, DeForest 422 (screen-grid) tubes;

T2, '01A detectors; . :

T3, '12A first audio amplifier;

T4, *71A output amplifier;

J, Loud speaker or phone jack;

Al, A2, Thordarson “R-300"” audio trans-
formers;

R, 15-ohm resistor, tapped at 5 ohms;

R1, 10-megohm grid leaks;

R2, 50.000-ohm Frost potentiometer, re-
generation control;

Desirable to Spread Out Band

Particularly in amateur radio, where
the frequency bands are limited, it is
desirable to spread out the bands, for
better control of secondary tuning. The
several ways to do this provide for every
practical case that may arise. If the
secondary tuning condenser is of the
order of 125- to 150-mmf{. capacity, with-
out question there should be a vernier
tuning control, if the maximum results
are to be obtained. Ome method of ex-
tremely fine tuning is tb use a slow
vernier dial; but, for the desired result,
it would have to be geared to a ratio
{n the neighborhood of at least 100 to 1
—_a mechanical problem, backlash and
all other things considered. Another is
to use a very small vernier condenser
shunted across the regular tuning con-
denser; and even this should be con-
trolled by a vernier dial of the National
“A? “B” or similar types. The latter
method probably is the most satisfactory
in use at present. Some short-wave re-
ceivers are made with a secondary tun-
ing capacity of such value as to permit
spreading each amateur band over a
wide portion ot the tuning dial. This
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type of short-wave receiver, in order to
cover other wavelengths, would require
a large number of inductances—far too
many for general use. Instruments are
now available whereby a reasonably sat-
isfactory degree of coarse, tuning is ob-
tained with a high capacity while the
fine tuning is done with a vernier plate
which is built right into this type of
condenser.

Regeneration Control
One other vitally important feature,
in any type of short-wave receiver, is
the regeneration control system. There
are some five or six different combina-
tions possible, whether the system be

Fig. 4 shows the radio frequency and
antenna coils at the left and one of
the secondaries at the right.

capacity control or resistance control.
Satisfactory regeneration control, re-
gardless of the method used, depends
largely upon the type of tube, the grid
condenser and grid leak, and the tickler
arrangement. A careful selection of the
various parts used means just so much
less trouble when it comes to putting_
the receiver into operation.

After all is said and done, a good
short-wave receiver for amateur purs
poses is one which is simple in construc-
tion, and gives ease of control, smooth
regeneration, sensitivity and fairly good
appearance. All these things can be
incorporated into a short-wave receiver.

5 illustrates a set of 4 coils
of which are given in the accompanying table.

COIL WINDING DATA FOR AMATEUR BANDS

Fig.

Wavelength L1 L2

in Meters Ant. Coil Grid Coil
19 to 24 4 turns 6 turns
35 to 44 7 turns 14 turns
72 to 90 12 turns 26 turns

Note—All coils are wound with No. 2

covering from 15 to 90 meters, the constants,

L3 L4 | L5
Plate Coil Secondary Coil .Tickler Coil
5 turns 5 turns 5 turns
10 turns 10 turns 10 turns
26 turns 25 turns 16 turns

4 D. S. C. wire.
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HY-7B SUPER-HET

for A. C. Operation

By L. W. HATRY*

This article describes the Hatry
A.C. Super-Het for short-wave
reception, and our readers will
no doubt be particularly inter-
ested in this description

Front view of the single dial control, HY-7B “short-wave” super-het for A.C.
operation.

SHORT-WAVE CRAFT readers; the

* great interest they took in the
HY-7, and the fact that an A.C. form
of this short-wave superheterodyne has
not appeared in this magazine. The
minor reasons are more or less obvious;
since they are the differences between
the old and new circuits which will be
recognized by readers of my first article
and, especially, by builders of the HY-7,

WO main reasons exist for pre-
‘ I lsent.ing the HY-TB receiver to

* Hatry and Youmng, Imc.,

The HY-7 had but one audio stage
and, though I tried to explain at some
length in the article on the HY-7, that
for best loud-speaker performance on
broadcast reception a second A.F. stage
is needed, many readers absorbed the
information not at all, preferring in-
stead to use up postage and time talking
about it. Similarly, other design points
of some importance escaped the careless
observation of hundreds, judging by the
correspondence. Hence the brief repeti-

tions that will occur in this story, I feel,
are quite necessary.

2D DET.

i —

1
| -5
.é 2.5V.FOR 24 ETC.
|
!EZ:
B 25v.roR S,
|

Wiring diagrams of the HY-7B plate,
filament and heater supply.

10V,
AC

Strictly a “Short-Wave” Super

The HY-7B is strictly a short-wave
superheterodyne. It will not give satis-
factory performance, in the 1500-550-kc.
broadcast band without the rather radi-
cal changes represented by the re-design
of the intermediate amplifier for a new
operating frequency (preferably in the
region of 450-kc.) and the consequent

w8 cn 1SLAF 280 AF
1 ) 27 T ‘45
3 L ; [ SrEakeR ™
R12 K [
(4]
L/

NG

b Y
: <s
p

B+
180V POWER

7 —~ | HEATER. CONNECTIONS
7

Complete wiring diagram of the Hatry type HY-7B, short-wave super-het, designed for A.C. operation.
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Rear view of the HY-7B super-het, showing shielded coils and tubes.

re-design of the plug-in coils. The stan-
dard chassis, however, has not room
enough for the variable condensers re-
quired, because of their bulk; so that
mechanical re-design also is necessary.
All of this is possible of course.

The HY-7 is forced to be strictly short-
wave by an intermediate frequency of
about 1525-ke., which keeps the oscil-
lator’s repeat points so far apart that a
repeat does not appear on the dial to
upset selectivity and confuse the user.
This frequency reduces the number of
plug-in coils required, by permitting each
oscillator coil to cover two short-wave
tuning ranges.

Ezxtent

Range of Range Coils

2,000- 3,600 ke. 1,600 ke. Al1-01
3,400- 6,600 ke. 3,200 ke. A2-023
6,450- 9,650 ke. 3,200 ke. A3-023
9,200-12,400 ke. 3,200 kc. Ad4-045
12,000-15,250 ke. 3,200 kc. A5-045

Table of Coil Turns
OSCILLATOR COILS
L3* L3 Tap 14
28 None 14
18 None 10
10 6 5
ANTENNA OR DETECTOR COILS

L2* L2 Tap Lv
359 None None
19 None None
12 5 None

9 ’I 6

(3 2
+L3’and L2 are wound wnh No 22 D°C
all other windings are No. 30 D.&C
indings are placed not more than an eighth-

inch apart on National coil-forms and are wound
as close to the bottoms of these fprms as is rea-
sonable.

** For this coil L2 is 35 turns of 30 D.S.C.
instead of 22 gauge.

Parts List for Hatry A.C. Super-Het.
Legend for Fig. 1 Circuit.

L1—Antenna winding of A coils.

L2—Grid winding of A coils.

L3—Grid winding of O coils.

L4—Plate winding of O coils.

L5-C6-C8-C5-L6-R5 comprise an inter-
mediate R.F. transformer and are
all included in one can. L5-C8
must tune to 1,500 kc. or slightly
higher. See original HY-7 article
for suitable dimensions.
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L6—R.F. choke.
L7—Tickler in Detector I.F.T. which also
includes L3-C8-L6-C5-CT.

L8—R.F. choke such as Hammarlunds
85mh. or SPC.

Cl—National 50 Mmfd. midget short-
wave condenser, ST- or SE-50.

C2—Same as C1 but used as vernier and
range extender.

C3—Sangamo .01.

C4— .00025 Mfd.

C5— .25 Mfd. non-inductive 200v.,
Sprague.

C6— .0005 Sangamo,

C7— .0002 Mfd. Sangamo.

C8—100 Mmfd. Hammarlund equalizer
EC-80.

C9— .0001 Mid. Sangamo.

C10— .0005 Mfd. Sangamo.

Cl11— .01 Sangamo.

C12—1 Mfd. Flechtheim, 250v.

R1—5000 ohms Clarostat potentiometer.

R2— .25 megohm Electrad metallic leak.

R3—2000 ohms Electrad flexible.

R4—400 ohms bias resistor.

R5—2 megohm Electrad metallic leaks.

R6—3 megohms Electrad metallic leak.

R7— 1 megohms Electrad metallic leak.

R8—50,000 ohms Electrad Royalty po-
tentiometer.

R9— .15 Megohms Electrad metallic leak.

R10— .01 Electrad metallic leak.

R11—5000 ohms Electrad Truvolt type
B50.

R12— .25 Megohm Electrad metallic leak.

R13—1 Megohm Electrad metallic leak.

R14—2700 ohms 2 watt Durham resistor.

R15—1500 ohms Electrad B15.

R16—20 ohms centertapped, Clarostat.

R17—10 ohms centertapped, Clarostat.

0sCIL. COILS
CIRCUITS +

PLACING OF

3 wg‘gmes
F L 0-(osciL)coILs §

01 - CK7.8
023- = B8
045_ w A

PLACING OF
WINDINGS
F

0
A-(ANT.)COILS

Details of oscillator and antenna coil circuits.
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The “Egert” SWS-9 Super-Het

By JOSEPH I. HELLER, E.E.*

This new short-wave receiver of the Super-Heterodyne type, has a

range up to 550 meters.

Shifting a single, shielded plug-in unit,

changes the waveband to which the set responds. The receiver is all
A.C.operated and receives phone as well as C.W

Ny

Fig. A
In this front view
of the “SWS-9,” the
single plug-in in-
ductance L1 is seen
in its shield. This
unit contains both
oscillator and an-
tenna coils, the.de-
tails of which are
shown in Fig. 4.
The power pack, at
the left, rear, intro-
duces no reep-
tible hum. is set
tunes with superb

ease.

leading short-wave experts, that

the super-heterodyne represents the

last word in receivers of the high
sensitivity, long range class. The short-
wave super-heterodyne receiver about to
be described embodies the results of over
eight months of concentrated research.
This receiver can be built up from a kit,
with the assurance that it will work in
a very satisfactory manner.

This super-heterodyne operates en-
tirely from the 110 volt A.C. lighting
circuit, without any disagreeable hum,
thanks to the carefully designed ampli-
fier circuits and plate supply filter.

One very important feature of any
short-wave receiver, is that it should not
be necessary to change more than one
plug-in coil for each waveband desired.
Furthermore the builder of such a re-
ceiver as this naturally expects sensi-
tivity considerably above that of the
ordinary short-wave set and also a se-
lectivity sufficient to completely elimin-
ate any chance of interference; with the*
gain at all frequencies practically the
same in value. This receiver tunes in
both short-wave broadcast and C.W. sig-
nals with equal facility and efficiency.

Simplification of All Controls
The disadvantages, of the ordinary set,
to be overcome are as follows: absence of
volume control; extremely critical and
knife-edged regeneration control; a re-
generation control whose setting varies
with every frequenecy; plug-in coils that

I T has been conceded by many of the

*Chief Engineer, Wireless Egert Engineering Co.

Lo

make necessary a major operation in
changing; low output; and, in most cases,
two dial controls. This article is in-
tended to cover each point in the design
and construction of the “SWS-9 set”;
and thereby to enable any experimenter
both to see the worth and desirability
of the ideas incorporated, and to con-
struct this receiver with a minimum ex-
penditure of time and effort.

Let us take the features desired and
show how it was possible to evolve a
rather rough idea of the finished set, by
merely making sure that all of the de-
sirabilities were included in the design.

First, we have non-critical control. As
anyone knows who has ever tuned a
short-wave receiver, the regeneration
control is probably the most tempera-
mental adjustment ever conceived for use
in any set, whether broadcast or short-
wave. The most sensitive portion of the
detector’s characteristic is at such an
extremely critical point that, by the time
a station has been sufficiently well tuned
in to be audible, most of the pleasure
has been eliminated from the proceeding.

The answer to this problem is to incor-
porate the regeneration control in such a
circuit that it will be isolated from the
frequencies being received; by so doing,
it may be adjusted at the point of great-
est sensitivity. The superheterodyne
principle immediately comes to mind;
and so it was decided the receiver must
be a superheterodyne and thus free from
critical regeneration settings. This eir-
cuit, too, has other advantages.

The problem of the plug-in coils was

a hard nut to crack. It was early de-
cided that they would have to be oper-
ated from the front of the set, making it
unnecessary to lift or remove any covers
or to search around in the dark for
sockets. Only one coill must be used.
Since the design was a superheterodyne,
and absolutely no hand-capacity effect
from the coil was permissible, it be-
came necessary to do two things: first,
to put both oscillator and detector tuning
inductances in the same unit; and, sec-
ond, this unit had to be perfectly shielded.
It will be seen, later, how neatly and
effectively this last item was arranged.

Most manufacturers of short-wave re-
ceiver Kkits, for some strange reason, have
repeatedly neglected to include volume
controls, making it necessary either to
detune the set, or lower the regeneration
control (the latter expedient being im-
possible when receiving CW signals.
Therefore, a volume control was in-
cluded in the design.

In order to make the output equal to
that of the ordinary broadcast set, it was
decided that two type '45 tubes should
be used in push-pull, preceded by a single
27 first A.F. amplifier. As a result, it
was later found, after the construction
and adjustments had been made, short-
wave broadcast stations generally came

ONE LAYER
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Fig. 2
Specifications of I.F. transformers, in
the following order: A, L2; B, L3; C,
LA—second-detector, with  feed-back.
coil having terminals 5 and 6.
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Details of L4; the tickler winding, 5-6,
does not appear on coils L2 and L3.
The grid lead is shielded.

in with the same tone and volume as
programs on the ordinary well-built
broadcast receiver. This made possible,
Sor the first time, the actual enjoyment
of the program for its musical and enter-
tainment value, in addition to the thrill
oF nearing a distant station.

When correctly used, the superhetero-
dyne circuit is capable of exceptional
sensitivity and selectivity,. A major
factor in obtaining both these effects is

the use of the tuned air-core LF. trans-.

formers L2, L3, L4 shown in Fig. 1

Since very little amplification is neces-
sary at the frequency being received
(merely "enough energy being required
to beat with the oscillator), the gain is
the same for all signal frequencies.

The regeneration eontrol takes care of
CW, ICW, and voice reception. When
considering the problem of hum result-
ing from A.C. operation, it was believed
that, if a perfectly-shielded supply source

MAKE SHORT WAVE RECEIVERS

were placed properly, there would bhe no
pickup of the hum.

Assembly of the Receiver

Let us begin with the chassis, which
consists of an inverted tray measuring
10 x 20 x 2 inches; it is made of 3/32-
inch aluminum, bent over on all edges.

In the specifications which follow, both
in the figures and in the text, dimensions
for holes for audio transformers and
chokes are not included; since it is felt
that most constructors will prefer to use
their own transformers. The placement
of the transformers, in the factory model,
‘however, is shown in the photograph re-
produced here.

The shield can for the oscillator and
first detector tubes and tuning condens-
ers is made of 1/16-in. aluminum and
measures 4% x 5 1/5 x 8% inches; it i3
provided with a cover.

The shield can for the inductances of
the oscillator and first detector circuits
is made of 12-ounce copper and meas-
ures 2 x 37&% x 2% inches deep; into its
rectangular opening fits a bakelite plate
2 x 31& x I4-inch thick, which is drilled
for five General Radio pin-plugs (four
of these being spaced fs-in., and the last
one, to “polarize” the construction, 1 in.).

Since both oscillator and detector coils
are wound on the same tube forms, the
coupling between them is rather high. It
is therefore necessary to use a high in-
termediate frequency (1,600 kc.) in order
to prevent the detector from being
blocked by the oscillator.

The specifications for the I.F. coils are
given in Fig. 2; note that no two are
alike. Care should be taken to wind
exactly the specified number of turns in
exactly the manner illustrated. It is not
believed that any undue trouble will be
experienced in the construction of these
items; although, if you can buy them
ready-made, this is preferable.

A detail illustration of one of the LF.
inductances, L4, serves to illustrate the
general construction of all three LF.
transformers. (Fig. 3.)
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CONNECTIONS SAMEAS TVPE LH. 19 45 neTeRs

e '{

TVPE LL
13-22 METERS

CONNECTIONS SAME AS TVPE LH.

Fig. 4
Winding data for the short-wave oscil-
lator and first-detector inductances,
that are combined in one shielded coil
unit, L1; this plugs into a front-of-
panel receptacle, as shown in Fig. A.

It will be noticed also that the filter-
ing system for each stage is included in
all but the first radio-frequency coil.
Screen-grid tubes are used for both first
and second detectors. In Fig. 4 are
given the specifications for the three
plug-in coils; these should be made with
extreme care, since upon them depends
to a great extent the frequency cover-
age possible with this type of set In
the regular factory model, the shields
for these coils are made of 12-ounce
copper, suitably bent and seamed, and
keavily coated with crystalline lacquer.

The top (over-all) cover is made of
steel, .036-inch thick; it measures, inside,
6% x 1014 x 20% inches long (added to
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Fig. 1

Schematic cireuit of the “SWS-9” short-wave-super; the volume control is potentiometer RS, in the first audio input.

R9 is a regeneration control for the second detector.

are ganged.

The oscillator condenser C1 and antenna tuning condenser C3
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which is 8 mounting flange %-inch wide).
Holes are drilled in one end for the
antenna and ground binding posts.

Adjustment and Operaticn

Now a few words as to the adjustment
of the receiver; turn all the LF. adjust-
ing condensers (which can be reached
through the top of the I.F. transformer
cans) all the way down. Put the tubes
into their respective sockets. If every-
thing has been wired correctly, it will be
found that, on placing the hand on the

first I.F. screen-grid tube and bringing
the volume and regeneration controls on,
loud “static” will be heard; it may be
that a regular long-wave broadcast sta-
tion will also be heard. Turn all the
intermediate condensers out, about half a
turn each, and plug in the largest coil.
On tuning the main controls over their
entire range, a point where a station is
heard rather weakly will probably be
reached. With the station tuned to the
loudest possible volume, adjust all the
intermediate condensers with a bakelite

screw-driver until the station is as loud
as you can get it, (Do not have the
regeneration control all the way on; but
leave it at some point below oscillation.)

List of Parts

Two Hammarlund "“Trps ML 7° 140-mr. vari-
able condensers (C1, C3);

One Tobe Deutschmann .00015-mf. fixed con-
denser (C2—to be mounted directly on cap
of sereen-grid tube) ;

One Pilot "Type J-23" .0001-mf., variable con-
denser, (C4)

One Dubilier 00015-mf. fixed condenser, (CS);

Four Polymet “siamese” 0.25-m(., by-pass con-
densers (C8, C7 C9, C10, C13, Ci4, C19,
C20) :

Three 'Hammarhmd “Type EC-80" 80-mmf
equalizing condensers (C8, C11, C15);

Two Sangamo O01-mf. fixed condensers, (C12,

t C18);

One Poiymrt .0002-mf fixed condenser (CI7):
Two Polymet 002-mf. fixed condensers, (C18,

C24) ;
One Dubidlier 1,000-volt 1-mf. fixed condenser

Two Polymet electrolytic 8.mf. fixed condensera
(C22, C23),

One Polymet 0.5-mf fixed condenser, (C23):

One Durham 25,000-ohm fixed resistor (R1);

Two Durham 2-meg. resistors (R2, R7):

Three L:gnrh 10,000-ohm fixed resistors (R3,
R4, R

. R10) ,
Two Durham 500-ohm fixed resistors (RS, R6) :
fne Clarostat 500,000-obm potentlometer (RS) :
One Clarostat 50,000-ohm potentiometer (R9) ;
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One Durham 5,000-0bm fixed reststor (R11) ;

One Lynch 10.000-obm heavy duty Hmiting re-
_sistor (R12) ;

Two Durham 20.obm center-tappec resistors

(R13. R15) ;

ne 780-obm 25-watt resistor (R14) ;
One Electrad 20.000-obm tapped voltage dl-

vider (R16) ;

One Durham 2,000-obm resistor (R17) ;

Four W.E E Co., 115-millihenry R.F
(RFC1, RFC2, RFC3, RFC1);

Five Genergl Radin plug-in jacks and plugs

chokes

(J1, J2, J3, J4, J5; these must be insulated
from the metal front panel.— Technical
Editor) ;

One National '‘Type VIICC” drum dlal;

One Arrow-H.5H toggle switch, Sw.;

One Metal front panel;

Three WEE Co. "Types LL, LM, and LH"
shlelded plug-n Inductances, one each (L1-
see text) ;

Three W EE.Co. “Types IF1, IF2, IF3"
shiclded 1 F. trdnsformers (one each L2, L3,
. see text):

One Amertran first stage ‘DeLuxe” A.F, trans-
former (T1);

One Amertran “Type 151" input push-pull A F
transformer (T2) ;

One Amertran "Type 443" (for dynamic repro-
ducer), or “Type 442" (magnetic repro-
‘(’:l'.“”' output push-pull A.F transformer

4) 3
Two hThorgtr.rm» 30-benry, 75-ma. filter chokes
. 1 i

One WEECo "'T,\'pe PT 116" power trans-
former (PT);

Nine Cinch tube sockets, three UX and six
vy

MY FAVORITE AUDIO AMPLIFIER

AN audio amplifier must, if it is to
be used with a short-wave tuner,
possess as many as possible of the fol-
lowing features: A really high step-up
gain and positively no audio fringe howl;
it should be as compact as possible, and
should have a really flat amplification
curve over the whole audio frequencies.
In my favorite audio amplifier, which
is used in conjunction with a regenera-
tive detector, an attempt has been made
to make it conform' to the above ideals
as closely as possible. The circuit dia-
gram is shown in Fig. 1. The amplifier
itself, of course, comprises only V2 and
V3, but, because the first audio tube is
resistance-capacitively coupled, a screen-
grid detector is used, as shown by V1.

By analyzing the above features set
out for our ideal audio amplifier of a
short-wave receiver we find that this am-
plifier has a relatively high gain, con-
sidering the small number of tubes used.
V1 with the resistance-capacity coupling
units R1-C2 and R3 produces a high
gain—higher than that obtained with an
ordinary tube as detector, of course—and
a high-ratio. transformer (7:1) can be
used between V2 and V3 without detri-
mental effects on quality. The step-up
.gain, then, 13 possibly higher than it
would have been if two transformer
stages had beén used, and the quality
is better, .

Battery coupling in an audio amplifier
can be very annoying and cause motor-
boating, as well as fringe-howl effects.
So that battery coupling shall not take
place between the detector and the audio
amplifiers, the detector .plate supply is
de-coupled from the rest of the circuit

By MANDER BARNETT

by means of R2 and C1. R2 has a value
of about 20,000 ohms, and C1 about 2 mf.

The plate resistance R1 is about 80,000
ohms or higher, but if a higher value
is used it must not be forgotten that
R2 is also in series with it, and this

DETECTOR RF.C|
vi, ¢ |

smooth over noisy batteries and also
keeps R.F. currents out of the batteries;
it has a value of 2 mf. C4 keeps R.F.
currents out of the output leads; its
value is .001-mf. A larger condenser
would tend to eut off the higher audio
notes.

The tubes, of course, are all battery

AUDIO AMPLIFIER
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Diagram above shows Mr. Barnett’s favorite audio amplifier hook-up for use in

short-wave reception.

Note that resistance coupling is used in the first audio

stage to prevent “fringe howl”.

will help to lower the plate voltage so
that a higher plate potential than usual
will be necessary.

RFC, of course, is an ordinary short-
wave R.F, choke. C2 has a value of
-004-mf., which is not too large and not
too small to pass audio currents. R3 is
about 0.5-megohm, but the resistance is
not very important and a 2-megohm leak
will do, if one is on hand. C3 helps to

tubes, V1 being a screen-grid tube, V2
a general-purpose tube, and V3 a small
power tube. This amplifier is, of course,
built in a metal case along with the
tuner.

In practice it will be found that this
amplifier actually does fill most of the
ideals set out and is certainly a very
useful audio channel for use with any
type of short-wave tuner.
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A SUPER-
SENSITIVE
Short Wave
RECEIVER

By THOMAS A. MARSHALL,

Chief Radio Electrician, U. §. Navy,

Fig. 2—Close-up of first R.F. stage in Mr. Marshall's S.W. Assistant to Battle Fleet Radio Officer
) receiver.
EMANDS for an increase in ——— —— Features
sensitivity and selectivity have g . .
caussed t:e writer to de\yelop a To the many experimenters who have The receiver comprises several unique

push-pull receiver suitable and
adaptable for reception of frequencies
between 500 and 75,000 kilocycles. The
complete receiver as described in this
article gives a noticeable increase in am-
plification over the entire band.
While at San Pedro, California, he suc-
cessfully communicated with an eastern
station on 6.6 meters.

.0001-MF
Y ¢ C4

been delving into the mysteries sur- features, one of which is the symmetri-
rounding reception of extremely short ¢&l push-pull circuit throughout the
wavelengths, we are pleased to present Tadio-frequency amplifier stages and the
to our readers a complete description of detector stage. Another is the simplicity
Mr. Marshall's receiver which holds the ©f tuning in a given station. In fact,
world’s record for reception of the ghort- the rece_iver is easier to handle than any
est wavelength at the greatest distance. conventional type. As a resu!t O.f the
performance of the push-pull circuits as
described in this article, the sensitivity

0001-MF. 100 MMF
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Fig. 1—Wiring diagram for Mr. Marshall’s receiver, utilizing two push-pull R.F. stages, feeding into a push-pull de-
tector stage, providing superior sensitivity and selectivity in short-wave reception.
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This Letter Speaks for Itself

UNITED STATES FLEET
BATTLE FLEET
U. S. S. California, Flagship
Balboa, Canal Zome.
SHORT WAVE CRAFT,
96-98 Park Place
New York, N. Y,
Attention Mr. Gernsback.

DEAR SIR:

There is enclosed herewith an article
on the Marshall Push-Pull Receiver for
SHORT WAVE CRAFT.

While you were on board the “Ccli-
fornia” last year you probably saw this
type of recetver. [t i3 our standard
ghort-wave set and was demonstrated to
radio engineers at Riverhead, New York.
I refer you to Mr. H. H. Beverage as to
.the efficiency of the complete set.

THOMAS A. MARSHALL.

of the receiver in general is materially
better than that of a plain regenerative
type, so much in use at present.

The Possibilities

The average short-wave receiver cov-
ers a band of from 50 to 16 meters.
Below 15 meters is another band in
which many stations may be heard op-
erating by tuning in on the second har-
monic value of the main transmitting
frequency. An example of this condition
may be given by receiving “WIY” on
13,880 kilocycles, and on 27,760 Kkilo-
cycles. No better example of the sensi-
tivity of the receiver could be given than
to tell the reader that the writer, while
at Port of Spain, Trinidad, received

MAKE SHORT WAVE RECEIVERS

3/

FI6. 3A

DIMENSIONS 2N2 R.F AMPLIFIER.
FI16.3

Figs. 3 and 3A—Fig. 3 snows dimensions of 2nd R.F. amplifier stage. Fig. 3A:
It is very important that the three R.F. chokes L4, L5 and L6 be mounted
as illustrated.

miles. There are a very great many
more stations which can be heard. In
fact, any station may be received, and
distance takes on an entirely new mean-
ing to the fan. Aside from the recep-
tion of many foreign stations, Rome and
elsewhere, reliable reception of such
short wave stations as “WENR,”
“WLW,” “KDKA,” “WGY,” “WABC.”
and “KGO” may be enjoyed.

By carefully studying the diagram as
shown 1n Fig. 1, one will readily see how
the symmetrical push-pull circuit plays
stellar roles in making it possible to
tune very short waves. With '99 type
tubes in the detector circuit, 100,000
kilocycles may be tuned with ease.

Method of Operation

As disclosed 1n the schematic diagram,
Fig. 1, the circuit has two stages of
tuned radio-frequency amplification, a

“KKP” (Honolulu. Hawaii) on 27,410 tuped regenerative detector circuit, and
kilocycles. The distance is about 5,700 two stages of audio-frequency amplifi-
ANTENNA TUNING TUNING
COUPLING 1 RF ¥ RF MASTER  DETECTOR VOLTMETER. REGENERA~
CONTROL STAGE STAGE RHEOSTAT TUNING TION

.- \ / / / [ / CONTROL

-q‘lr—

TTT I 1 g 7
4 | | l FRONT _ l (
L / PANEL

\

T

I “ON° OFF * SWITCH l\

LA
3 I A vl

BAKEUITE BASE
FOR DETECTOR,
AND AUDIO TUBES.

FIG.5

p——10% 4'/;;74#—4'/1'#- S k35737

BAKELITE BASE .
FOR CHOKE S
COILS LS, LG.\
Z.

FRONT PANEL

1L

Fig. 5—View of front panel.

cation. The antenna coupling-coil sys-
tem gives uniform results as to signal in-
tensity, along with any desired degree of
selectivity. Theoretically, the closer the
coupling between the antenna and the
first radio-frequency amplifier stage, the
larger the fraction of signal energy
which is transferred to the secondary.
However, as the coupling is increased,
the resistance of the primary is in-
creased, resulting in a decrease in power
taken by the first stage. In fact, the
maximum power is transferred to the
secondary when the increase in resist-
ance of the primary, due to the coupling,
is equal to the resistance of the primary
by itself. Therefore, there is always an
optimum coupling where the greatest
signal strength is obtained along with
increased selectivity.

In practice, the antenna coupling coil
is set at a maximum coupling position,
which has the effect of increasing the
resistance of the first amplifier tuned
stage. Thus, poor selectivity is made
possible, which has the effect of broad-
ening the circuit. Stations may, there-
fore, be heard when within 10 to 15 de-
grees of the point of resonance. For
this reason, the first amplifier stage’s
tuning dial is not used when hunting
for a given station; which reduces the
receiver to two dials for tuning. After
a station has been tuned to resonance
on the detector and second radio-fre-
quency amplifier stages, the antenna
coupling is reduced and the first ampli-
fier stage tuned to resonance. This pro-
cedure is followed until the greatest sig-
nal strength is obtained, with the noise
level reduced to zero.

Features of the Circuit

The first radio-frequency amplifier
stage employs tuned grid and tuned plate
circuits, which increase the selectivity.
The tuned plate circuit increases the
plate load impedance, making it possible
to get a much larger proportion of the
voltage generated. The output of the
plate circult utilizes the input of the
second radio-frequency stage through the
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condenser-coil combination L2 and CS5.
The plate voltage is ted at the center of
the coil. The radio-frequency choke L3
serves to prevent the radio frequency
energy from entering the battery supply
System. C3 serves to bypass the radio-
frequency energy to the ground.

L5, L6 and L4 are Samson No. 125
chokes. L4 is connected to the Jjunction
of the two plate chokes and in series with
the plate voltage supply; this choke iso-
lates the junction of the two chokes L5
and L6, permitting the output circuit to
find its own electrical center. The three
chokes are mounted inside the compart-
ment for the second radio-frequency
amplifier stage, and permit a certain
amount of feedback to take place. Re-
generation is therefore made possible,
which increases the signal strength and
selectivity of the receiver. Fig. 3 shows
the arrangement of the second radio-
frequency amplifier stage. The height
of L5 and L6 corresponds very nearly
to that of the tubes. The arrangements
of the circuit are critical. For this rea-
son, the dimensions as given in Fig. 3
should be followed carefully

It is to be noted that radio-frequency
energy is fed to the detector circuit
through the two condensers C9 and C10;
these are approximately 70 micromicro-

BAKELITE COIL BASE
FOR 14T R.F.AMP. COILS

‘L-_z%"_ﬁ.l)
S
4 2 -
{ 0 :
— 1% |
\6Rr pLucs’

T:._L
%
4

g k-

BRASS PIECES
FOR SECURING

COILS TO BASE.

THREADS To

Fig. 6—Details of

1arads each. About 50 mmf. is required
to pass the radio-frequency energy to
the detector circuit without causing in-
teraction between the two circuits. The
value of capacity selected must be de-
termined by trial, and not changed after

BAKELITE COIL FORMS
2" DIA. THREADED 16

COIL BASE
FOR DETECTOR
coiLs \

THE INCH “
a1y

COIL BASE

FOR 2w0. R F.
AMP, COILS

coils and coil bases.

the receiver has been calibrated. Where
too much capacity is used at C9 and
C10, the coupling between the stages
becomes too great, resulting in unpleas-
ant reaction. Not only will the reaction
be too great, but it will also be difficult
to keep the detector circuit oscillating
when tuning the second radio-frequency
amplifier to resonance.

Smooth Regeneration Control

The tickler inductance L7 is tapped
in the center, and the two ends are con-
nected to the plates of the detector tubes.
The plate voltage is fed through the
radio-frequency choke L9, through the
primary of the first audio stage, and
through the high resistor R9. This
method of regeneration control does not
change the calibration of the receiver
nor change the settings for a given sta-
tion.

Fig. 6A—Photo of short-wave coils for Marshall receiver. 33y, —
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The resistor R9 is a wire-bound re-
sistor (Electrad type) not less than 100,-
000 ohms. The resistor is bypassed by
a 2-mf. capacity Cl11l. Do not substitute
other resistors for R9 as the detector
stage is super-sensitive and will respond
to irregular voltage supply, which will
cause a high noise level,

R6 is a 200-ohm Electrad potentio-
meter, used to obtain the correct bias
for the detector tubes; with the proper
bias, the detector will go in and out of
oscillations without any trace of hang-
over effect. The condensers C1, C5 and
C12 are Cardwell “169-E type”, and are
split by sawing out a section of the side
brackets. Fig. 4 shows how to arrange
this type of condenser for a push-pull
circuit. The rotor is grounded and tunes
both halves of the circuit simultaneously.

Mechanical Details

The complete layout of the parts of
the receiver, as described in this article,
is the result of a choice of many circuits.
For this reason, it will be inadvisable
for the builder to vary from the design
recommended. Under no condition should
a substitution of parts be made. The
aluminum shields are 3g¢-inch in thick-
ness; dimensions for them are as fol-
lows:

Front panel 33 x 10%”

Top and bottom... 33% x 9%”

Ends and partmons 10% x 9%¢"

Back ... 10% x 33%"
Dimensions of compnrtments'

First R.F amplifier stage..11”

Second R.F. amplifier stage. 9%”

Detector circuit and audio

stages .

..1218"

HOW TO MAKE SHORT WAVE RECE

The input tube capacities of the eir-
cuit, as shown in Fig. 1, are in series
across the input inductances L1, L2 and
L8. The resultant inter-electrode capaci-
ties across each circuit are half the value
of those in conventional circuits. For
this reason, a greater number of turns
may be used in both grid and plate cir-
cuits, resulting in a high input and out-
put impedance.

In the detector there are more turns
available for the grid and tickler circuits
for a given frequency; which increases
regeneration, making it an easy oscillator
for the ultra-high frequencies. Due to
the increased regenerative properties, the
circuit has more sensitivity in the upper
frequencies.

L9 I

,/,/ ° /
W /XS

o3

FIG. 8

Fig. 8—Top view of the appa-
ratus in the detector circuit.

List of Parts Used

Three “Type 169-E' Cardwell
densers .
One 2.mf bypass condenser,

variable econ-

IVERS

One %-mf. bypass condenser ;

One 1-mf. condenser;

One .01-mf. bypass condenser;

Five Samson No. 125 chokes;

Four 1-megohm metallized grid leaks;

Two 1% -megohm metallized grid leaks;

Two 15-ohm rheostats;

One G-ohm, 2-ampere rheostat .

One Electrad 100,000-obhm wire wound volume

control .

One Flectrad 200-obm potentiometer,

Eight tube sockets;

Six grid-leak holders;

One voltmeter, 0-6 scale,

Three dials National "VV* type.

‘Two small dinls for regeneration control and
antenna coupling,

One filament “ON-OFF" switch,

Fonr grnid cap conncectors for UX '22 tubes;

Kix 0001-mf Sangamo stopping condeDscrs;

One 2-1 ratio audio transformer

One 5-1 ratio audio transformer.,

One telephone jack .

One 1-1 ratll;) output transformer (not essen-

tia

Two 100-mmf. variable midget eondensers;

Three dozen GR jacks,

One dozen GR plugs

Three pieces %-inch bakelite, 3%x3% ;

One picce %-inch bakelite, 2x3.

One picce Y%-inch bakelite, 5143G.

Coil Data
Band
in Coil Dia-
Acters No L L1 12 L8 LT mcter
50 1 6 22 21 21 (] 2
10 2 ¢ 14 14 13 8 2
3 3 6 8 8 1% 4 2
20 4 3 (1] 6 5 4 i
15 5 3 3% 3% 3 3% 2
11 6 4 4 4 4 4 1
I P R B
7 4 2 = 4
5 9 4 2 SRR %

Tickler and grid colls for colls No. 1 to 3 in-
clusive are spaced Y-ihch. Tickler colls are
wound 30 turns to the inch with No, 28 enam-
elled wire. The grid colls are wound 18 turns
to the inch with No. 22 enamelled wire.

For coils No. 8 to 9 inclusive, use No. 22
D S.C. wire, and wind coils without spacing
turns. Tickler coils are spaced untll the de-
sired range in frequency is obtained.

Here’s That 1-Tube S-W Receiver

NE of the attractive aspects of
short-wave reception is that you
can enjoy it without much cost,
by building or buying a one-tube

battery-operated set. This has excellent
sensitivity; it is selective enough for
short-wave use and it joins with its more
imposing brethren in bringing in foreign
stations.

So we now measure the sensitivity of
a receiver by the response, in respect to
a known gain, and the answer is stated
in “microvolts per meter”. A three-tube
broadcast R.F. tuner, using a four-gang
condenser and '27 tubes, with leak-con-
denser detector, was measured. It had
a sensitivity of 15 microvolts per meter.
There was no regeneration.

Now, here comes the big surprise. In
the 80-meter band the one-tube device
diagrammed in Fig, 1 had a sensitivity
of 12 microvolts per meter! It does not
seem possible, but it is so.

The antenna-ground circuit receives all
waves; the secondary is tuned by a vari-
able condenser of 60 mmf. (.00006 mfd.)

By J. P. LIEBERMAN

S MEG. 00025 -MF
[iN) , -
.
YO0 0. (5)
: SMn
EYED =3 «(6)
WINDING [ | - 5
7 TURNS ! Ie A tén
NP 18 + 59
| -
1 AL/ l/ lw
ON ONE _T [] 22}
PLUGIN i / et
FORM ! !
) / @, JA¥
15 ol
OHMS SV
) @——0.
$ 0 W “ale:

Hook-up of 1-tube S-W receiver of
exceptional sensitivity.

which selects the desired wave:

The coils used are of the tube base
plug-in type, and have secondary and
tickler windings only. The 7-turn pri-
mary is wound with No. 18 wire to a
diameter of 1% inches, and removed
from the form; being then slid between
the coil-receptacle socket (UX) and the
top panel.

The diameter of the coil forms for
plugging in is 11% inches, the base having
four prongs just like a UX tube. There
are four coils to cover the bands from
18 to 210 meters; the data on these coils
are:

No. 1 has a 5-turn secondary, 7-turn
tickler, without any between windings;
as one is begun %-inch from where the
other ends. The form is pierced to bring
the leadin wires to the prongs inside.

No. 2 has a 12-turn secondary, 9-turn
tickler.

No. 3 has a 24-turn secondary, 12-turn
tickler.

The wire on the foregoing coils is No.
24, single-cotton-covered.

No. 4 has a 50-turn secondary, 15-turn
tickler; of No- 28 enamel wire.

Prong of

Coil Form, Conncction to Tube in Set.

“F" minus Stator of feedback condenser,
and end of feedback coil.

“F" plus A" plus, rotors of feedback and
tuning condensers.

Grig Plate of tube. and one side of
feedback coil.

Tlate Cotl side of the grid leak, and

stator of tuning condemer.
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TERMINAL

VOLTAGE
STRI® ™
~N

DIVIOER \\

. THORDARSON
45 PACK uNIT

Appearance of the finished power amplifier,

A

For the Short-Wayve Fans who desire greater
power output from the second audio stage, this
power amplifier will be found useful. It em-
ploys two 45 tubes in the push-pull output
stage and °27 first audio tube, This amplifier
is to be operated on 110 volt, 60 cycles, A.C.,
circuit. The plate supply furnishes the “p*>
current for the tubes in the R.F. and detector
stages. Hum is reduced to q minimum by
liberal size chokes and transformers.

WER AMPLIFIER

By H. W. SECOR

use with short wave receivers have
to be very carefully designed and
balanced, otherwise there is liable
o be an objectionable “hum’ noticeable

POWER AMPLIFIERS suitable for

in the loud speaker and not every power THOR .
amplifier is sufficiently stable to Operate N2 3660
on short wave signals, \

General Requirements
The two-stage, audio frequency, power
amplifier here illustrated and described

i3
1
was constructed and tried out success- ,g" 13,000 Ok
YOLTAGE
DIVIDEQ.

fully, with practically no “hum® audible
in the loud speaker and without audio

The First Audio Stage
Looking at the wiring diagrams pre-
sented herewith the reader wil] see that
there are two optional suggestions for

building up the first audio stage, the
first method involving the use of a Thor-
darson R260 (or its equivalent) A.F.
transformer. The transformer used in

rrnnnrnnmnnlE = TONOV. 60 CYCLES A.C,

lll‘? T2V, HEATER SUPPLY— TRE SEPARATEDAT LEAST
i

12° FROM AMPLIFIER.,

FLECHTHEIM NON-INDUCTIVE
700 V. TYPE FILTER CONDENSERS
70K ~BACK—~

frequency “howls” being set up. It ig
hnportant to mention perhaps, in pass-
ing that the amplifier was tested in
connection with a Hammarlund short
wave receiver, employing one stage of
tuned R.F. ahead of the detector, with
the usual throttle condenser control of
the regeneration.

This amplifier is a good all-around
piece of apparatus and can be used in
conjunction with any broadcast receiver
and also for amplifying phonograph
pick-up signals, by connecting the output
of the magnetic pick-up to the phono-
graph jack shunted across the input
terminals of the first A.F. transformer.
One of the most important points to BAKELITE
wateh out for in building any audio fre- TERMINAL
quency amplifier, particularly those of STRIP
the power.@yp'e here descri§ed, ns the 1MF. 250V,
proper positioning of the various trans- BYPASS -]
formers, choke coils, etc,, so that the COND'S.
magnetic fields of the transformers do
not interact on one another and thus
constitute one of the frequent causes of
an objectionable “hum” or other noise

TO 181 A.F.
STAGE

1‘; e 2 = i r
Ve 70l 110V

53" 60CYCL

voulo |l AC.

. b 5
THOR. 45 PACK 27|,
TRANSFORMER., 30w
CHOKES, AND 45 Sgx7
TUBE FIL. SUPPLY. HIGH
ey e 2 ]

OW

- .10

w

ouTPyT
50000 | tHokE

OHMRES. | 4 oe Ne.
»| 2420

A
XTRA COND, v
SPACEN OHM.RES,

BASEBOARD:
(OR METAL
BASE

f TRF. R- 260
heard in the speaker as a “background”

to the signal being received. It is there-
fore desirable that the inexperienced

500,000 1MF.
OHM VAR.RES 250V. ~OHMS

"\ 1000 Muor,_ e~ =FRONT
INPUT TRF, \lﬁr-'. 250v.
Ng 2408

constructor follow the general layout of
the apparatus comprising the amplifier
as here illustrated,

3% 1

Plan view of power amplifier, showing exact position of the various parts as

found best in the author’s experiments,
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PHONOGRAPH 500,000 OHM TONE REGULATOR (OPTIONAL) ND
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2-245 TUBES
E

13,400 OHMS
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RECTIFIER
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= (ALL TRF CASES
GROUNDED TO B-)

Complete wiring diagram of. the A.C. operated power amplifier for short-wave reception, the amplifier using the

Thordarson 45 *

any case, should have a low ratio be-
tween the primary and secondary turns.
The second method, and one which has
received great favor at the hands of
short wave enthusiasts, comprises an im-
pedance or choke coil coupling as the
optional diagram herewith delineates.
The impedance used in tests by the
writer was the Thordarson Autofornier,
type R190, the detector plate lead being
connected to the “P” terminal of the
autoformer, the B plus feed wire to the
“B” terminal and the grid terminal
(“G”) from the impedance connecting
to one terminal of a .25 mf., fixed con-
denser (250 voltage rating). With im-
pedance coupling of the first stage into
the 27 tube, a 100,000 ohm potentio-
meter (Clarostat or other equivalent
type), serves to balance the input to
this tube. Grid bias for the first audio
tube is provided by the 1800 ohm resis-
tance, shunted by a 1 mf. condenser.

Tone Control Feature
A tone control circuit was tried out
very successfully with this amplifier and
the one tested comprised a fixed con-
denser of :006 mf., in series with a
specially tapered, variable resistance
(Centralab No. 41-009).

A number of ground connections are
indicated in the diagram and where the
various transformers, condensers, etc.,
are not mounted on a metal sub-base. alt

power compact”

END VIEW SIDE VIEW

“

r’

AVERAGE.
FILTER <

/
/
/
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FLECHTHEIM, N(w “THIN DIELECTRIC® TYPE FILTER COND,

Note the remarkable saving in space
afforded by the use of the Flechthemm
thin-dielectric type filter condensers.

HEATER AND FiL
TRANSFORMER

glis

TO
TuBES

AAAAAAAAAA
VWWWWWW

I' USE 400 OHM POTENTIOMETER.

OR CENTER TAP(ADJ.) RESISTANCE.,

In some cases the center tap on trans-

formers is not at the exact electrical

center of the wmdmg in which case

the return lead is best connected as

shown to the arm of a 400 ohm poten-

tiometer. This permits adjustment for
exact balance.

for the plate supply.

of tne ground connections indicated are
joined to one piece of wire, not smaller
than No. 14 B & S gauge, and of course,
all joints should be soldered. The out-
side metal casings of all transformers
and condensers should be connected to
the common ground wire, so as to mini-
mize all noises or hum in the reproduc-
tion at the loud speaker.

Second Audio Stage Is Push-Pull

For building up the push-pull power
stage, which involves the use of two ’45
tubes, Thordarson input and output
transformers or chokes were utilized.
The input transformer is a regular Thor-
darson T2408 push-pull type, with cen-
ter-tapped secondary, while the output
unit was a Thordarson center-tapped
choke coil, type T2420.

The grid return circuit from the 45
power tubes has a 50,000 ohm and 750
ohm resistance connected in series with
the center-tap terminal “C” of the fila-
ment transformer winding, supplying the
2% volt A.C. to the ’45 tubes. One of
the Thordarson ’45 compact push-pull
amplifier plate supply units was em-
ployed, as the diagrams show, this unit
containing two filament supply windings,
the high voltage winding for the plate
supply and also the two, high impedance
choke coils for the main B supply filter.

A word of caution to those building
an amplifier of this type, is to test out
all transformers, choke coils and resis-
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tances for electrical continuity. Most of
these tests can be very well made with a
milliammeter and a small B or C bat-
tery. If one of the resistances in the
grid return circuit, such as the 50,000
ohm unit, should be open-circuited an
objectionable hum would be heard in the
loud speaker.

Source of Filament Supply

One of the important points about a
good audio frequency amplifier is to see
that not too many transformer windings
are grouped together on one core. As
a number of leading short wave experts
have pointed out, it is better to have the
filament supply transformers split up,
so in this amplifier we find this condi-
tion. A Thordarson T-3660 filament sup-
ply transformer delivering 2.5 volts sup-
plies the heater current for the R.F.
and the detector tubes, as well as the
first audio stage of the power amplifier.
A separate filament transformer wind-
ing supplies the ’45 tube current and a
third separate filament supply winding
furnishes the § volt current for the 80
rectifier tube. All of these points help
to make a quiet operating amplifier and
one of the leading radio engineers told
the writer, that he never built any set,
especially a power amplifier, unless he
connected up the transformers on a
“bread-board” and moved them around
until the condition was found where a
minimum hum was noticed in the loud
speaker. Sometimes transformers have
to be placed at right-angles or in other
positions in order to prevent inter-action
of their stray magnetic fields. It was
found in the present case that in order
to reduce the hum to the lowest possible
Jimit that the heater supply transformer
T-3660 had to be removed from the gen-
eral layout of the amplifier and placed

1800/

7

iy

Instead of coupling the detec-
tor output through a regular
transformer to the first audio
tube, a Thordarson all-fre-
quency “Autoformer” (im-
pedance) may be used as per
hook-up herewith.

b

at least 12 inches away from the other
transformers and amplifier apparatus to
prevent pick-up of the magnetic field.

Details of the Filter

Looking at the filter circuit for a mo-
ment we see that the two chokes are con-
nected to the terminals 1, C, and 2 at the
top of the left side of the Thordarson 45
compact. Three high voltage condensers
of the Flechtheim extremely compact
type were used, having capacities re-
spectively of 4, 4 and 2 mf. The great
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Flechtheim 250 volt type, (250 being th
working voltage). If you should see the
plates of your rectifier tube get red hot
shut off the amplifier and start gunning
for a short-circuited filter condenser.

De Forest tubes were used with ver;
gratifying success in all of the stage:
of the amplifier and very satisfactor;
performance in amplifiers during th
past year has proven that they do stanc
up and give quality as well as service.

Hints On Eliminating “Hum”

1—Ground all
denser cases.

2—Test grid return bias resistors fo:
“continuity” and by-pass condenser:
for “short-circuits”.

3—Center tap on filament transformer:
may not always be at exact electrica
center; connect 400 ohm potentio
meter across filament winding anc
join grid return lead to arm o
potentiometer.

transformger and con

Optional connection of “tone

control” variable resistance

and its .006 m.f. condenser

across the grids of the push-
pull tubes.

[

TONE CONTROL

RESISTANCE
e

saving in space afforded by use of these
Flechtheim compact type condensers is
shown in one of the diagrams herewith

The 13,400 ohm oltage divider re-
sistance shown in the diagram is of the
Ward Leonard baked enamel type and
performs in very excellent fashion, with-
out getting so hot that one can fry flap-
jacks on it, as some of these “19c
special” resistances are wont to do. A
potential of approximately 350 volts was
measured with a Flechtheim voltmeter
across the output terminals of the filter,
or in other words across the end termin-
als of the voltage divider resistance.
Each step or tap on the voltage divider
1s shunted by a 1 mf. condenser of the

EXTRA FILTER TO CUT DOWN HUM

CHOKES
b

> FROM

RECTIFIER ~ 27
-rcou‘osuseszs —

-
|
[
1

~TT T

/’
VOLTAGE S
DIVIDER 3

i

AA,

N UsuaL FLTER —~ L

With some “B” eliminators (or when using some power-pack filter circuits)
there is still an objectionable “hum”; the circuit herewith shows how to add

an extra filter between the usual one and the voltage divider resistance.

The

chokes and condensers in the extra filter have values identical with those in
the usual filter.

~
T.ooe-ms
r

List of Parts for Power Amplifier

1—Thordarson ’45 power compact uni
(Includes 2 chokes, high voltage plate
winding, 5 volt fil. winding for recti-
fier, and 2.5 volt fil. winding for 2
'45 tubes.

1—Thordarson No. R260
former

1—Thordarson
transformer.

1—Thordarson No T2420 push-pull out-
put choke.

1—Thordarson No. T3660 filament-heater
transformer

2—4 mf. (700 volt working voltage)
Flechtheim compact filter condensers.

1—2 mf. ditto.

7—1 mf. Flechtheim by-pass (250 work-
ing voltage) condensers.

1—13,400 ohm, Ward Leonard, voltag
divider resistance

1—50,000 ohm Ward Leonard resistance.

1—750 ohm Ward Leonard resistance.

1—1,000 ohm Ward Leonard resistance.

1—2 circuit (or other to suit builder’s
idea) jack for phonograph pick-up.

1—Baseboard (or metal sub-panel).

1—Terminal post strip—bakelite.

1—Set Terminal posts (X-L push posts
used by author).

1 Coil No. 14 soft rubber covered wire
for connecting apparatus.
1—.006 mf. condenser—tone

(Sangamo).

input trans-

No. R260 push-pull

control
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How to Obtain Smooth Regeneration
L) L ]
in S-W Receivers
By ROBERT (BOB) HERTZBERG
The author explains, in simple terms, how to connect the apparatus in short-wave re-
reivers so that regeneration will be smooth over the entire dial. The cause of “dead
spots” on the dial is explained, as well as the best hook-ups for the regenerative circuit.
¢4 % TR, RECHOKE AFT R2 T2
W / ) )
Al T1 3/
- D R
GRID - Ri s V4 :E 3
coiL Te2 ; 5= 0 3
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Fig. 1. The common regenerative circuit used for short wave reception is shown above. If the set breaks forth into a

loud howl on the very point of oscillation, you should connect resistance R-2, of about 100,000 ohms value, across the

tion controls are responsible
more than any other single
factor for the failure of short-
wave receivers to produce satis-

CRITICAL, cranky regenera-

secondary of the A. F. T.

ed properly without any trouble at
all. An irregular regeneration con-
trol apparently makes the tuning
unduly sharp, and even very high
ratio tuning dials do not help.

to “B” minus, and the arm to the
“B” post of the audio transformer
primary.

Manystraight regenerative short-

% RE.
; w ; c; % AFT f¥ @mm H R1 ¥ pe -
o o (g 1WE LW g
. l .l cow Tea
v i :
J»Al lg- pHasv. |[f| * &K 2::', s+2

Fig. 2 above shows how to smooth up the regeneration con-
tentiometer at “P,” to
give fine control of the plate voltage.

trol on short wave receivers—use a

factory results. Many otherwise
excellent sets are discarded in
disgust by their purchasers when
they show themselves to be difficult
to operate, yet they can be adjust-

It is best to provide a potentio-
meter P in the “B” circuit, as
shown in Fig. 2. This should be
of the 100,000 ohms size. One
end goes to “B” plus 45, the other

Fig. 3 shows still another way of controlling regeneration by
varying the plate potential on the detector tube with a
finely variable resistance R-2; and also by the variable

resistor R-1.
wave receivers have what are
known as “dead spots” ’
The remedy is to adjust
the antenna coupling condenser C1’
or to use a smaller one,




HOW TO MAKE SHORT WAVE RECEIVERS

_ This article will attempt to ex-
plain a few methods for taming
down a too-lively circuit and for
making it work smoothly and
easily. The suggestions apply to
all types of short-wave receivers,
as they all use a regenerative de-
tector, with and without tuned or
untuned R.F. amplification and
with one, two or three stages of re-
sistance or transformer coupled
A.F. amplification.

First let us study the diagram of
Fig. 1. This shows the usual
straight regenerative short-wave
cireuit, with one stage of audio for
headphone reception. The antenna

tor tube to regenerate is deter-
mined by several factors: the size
of the tickler coil and its proximity
to the grid coil, the value of the
detector plate voltage, the setting
of condenser C3, the characteris-
tics of the particular tube, and to
a lesser extent the quality of the
R.F. choke in the transformer pri-
mary circuit. Contrary to general
opinion, the grid leak is not at all
critical, three megohms being just
about right for practically all types
of both battery and A.C. detector
tubes.

If the tickler is of the right size
and the plate voltage correct, the
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breaks forth into a loud howl on
the very point of eoscillation, you
will have to connect a resistance R2
(Fig. 1) across the secondary of
the audio transformer. This "’fringe
how!” effect is exceedingly annoy-
ing, as it occurs at the very point
where weak stations are generally
heard. The resistance R2 should
be about 100,000 ohms (.1 me-
gohm). Sometimes, but not al-
ways, adjustment of the grid leak
R1 helps to eliminate this very un-
desirable howl.

If you find that the set jumps
suddenly into oscillation, with little

or no preliminary hushing sound.

PLUG-IN COIL™,——-,

20-A  AFT.

|

JRECHOKE\ g i©! .0001 3MEG.
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‘ \ " Pl N 4_/ N
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Fig. 4 above shows connection of a 222 tube in the RF circuit ahead of the detector, with detector feeding into a resistance-

¢oupled stage of audio frequency amplification.

18 coupled to the grid coil through
a small condenser C1, the grid coil
being tuned by a variable condenser
C2, usually of .00016 mf. Regen-
eration is secured by means of a
tickler coil wound over the same
form holding the grid coil. The re-
generative action is controlled by
another variable condenser C3, of
about .000256 mf. The detector T1
is led to an audio amplifier tube T2
through a standard A.F. trans-
former, AFT.

Causes of Regeneration
Now the tendency of the detec-

detector should slide into regenera-
tion and finally oscillation with a
soft, hushing sound as the conden-
ser C3 is turned in. Furthermore,
when the set is tuned to the high
end of its wave range, with any
particular plug-in coil in place,
oscillation should take place as the
condenser C3 reaches maximum

How to Eliminate Howling

After the hushing sound has
given way to the gentle “plunk”
that indicates oscillation, you
should heayr nothing more than a

few faint tube noises. If the set

The use of a screen grid tube eliminates dead spots on the tuning dial.

and with only a degree or two of
condenser C3 dial movement, don’t
waste your time trying to tune for
foreign stations, as you won’t be
successful. To smooth out the con-
trol, first try reducing the “B”
voltage, if it is not already low
Cut it down from 45 to 22145, and
see if regeneration occurs more
.smoothly. If this reduction helps
somewhat, but not enough, you
must reduce it even more. It is
quite surprising to see how easily
most short-wave circuits oscillate
with only eight or ten volts on the
plate of the detector.
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Every Broadcast Listener Will Be Interested in This
COMBINATION LONG and SHORT WAVER

By E. T. SOMERSET

Associate Member, Institute Radio Engineers.

Front view of the Somerset combination long
and short wave receiver, having tremendous
amplifying power.

frequency changer

N spite of the perfected commercial

receivers there are many who still

get a real kick out of making their

own receivers, be they for the short
waves or normal broadcasting. It is to
thege enthusiasts that this receiver is
dedicated. Take a look at the schematic
diagram, and it will be seen that all to
the right of C6 is a quite straightforward;
normal T.R.F. broadcast receiver; while
to the left of C6 is a frequency changer.
Now, with everything made up and con-
nécted as shown, we have a superlative
short-wave telephony receiver; but, by
breaking the connection just to the right
of C6 and attaching the antenna here,
we immediately have a receiver that will
bring in the longer-wave broadcast sta-
tions in an éxtremely satisfactory man-
ner.,

Some may say “But why not AC
operation?”: the answer is that many
set owners may not have power in their
homes or, again, there may be some
who would like to use a transportable
receiver, which this certainly is. To those
who are on A.C. power lines, it is per-

fectly in order to wire up this receiver
for such operation.

From the panel layout, it will be ob-
served that two National dials are shown
close together; the left-hand control is
the detector tuner for short-wave work,
and, that at the right is for broadcast
work. For the ham, who wishes to spread
the amateur frequency bands, the tuning
into the band will be accomplished with
the left dial, and the spreading by using
the right dial; the latter varying the
intermediate frequency in this case, (for
it must be remembered that, when the
whole receiver is working for short-wave
use, the T.R.F. broadcast portion be-
comes the intermediate-frequency ampli-
fier of a Superheterodyne). The three-
gang condenser fitted to the right hand
dial is of such maximum capacity as to
suit the R.F, Transformers (L3, L4, L5)
which the constructor decides to use. To
the left-hand dial is fitted a National 100-
mmf, short-wave condenser; and any
suitable 200 or 250-mmf. instrument may
be used for C2. An ordinary arrow-head
knob can control this regeneration con-

Baseboard layout of
the frequency chang-
er which enables the

This combination long and short wave receiving set
possesses many excellent points.
reqular tuned radio frequency set for receiving the
broadcast band, while for short wave reception a

It operates as a

s utilized, which causes the

T.R.F. stages to act as the intermediate-frequency
amplifier of a superheterodyne. Data is given for
winding the coils as well as operating the set.

denser, as it is not critical in its setting,
but requires only alteration occasionally
to keep the T1 oscillating. This will be
shown up by the milliammeter, which will
show about two milliamperes more with
the oscillator functioning than it does
when this tube is not oscillating.

Control of volume, whichever way the
receiver may be used, is effected by R1
which varies the potential on the screen-
grids of T3, T4 and T5. The various re-
sistors shown in the “B--" leads may be
looked upon as both voltage-dropping re-
sistors and decoupling resistors and, in
this latter sense, they play no mean part
in keeping the receiver stable. Should
it be found, however, that R.F. currents
are getting into the audio amplifier, it
will then be neseccary to decouple the
grids of the audio tubes by inserting, in
series with their grid leads, quarter-meg-
ohm resistors.

Operation as a Short-Wave Receiver

First test out the broadcast portion,
and line up the trimmers on the three-
gang condenser unit. When quite satis-

COIL WINDING DATA FOR PILOT
FORMS ( BOTH WINDINGS
ON SAME FORM.)
15/23M 22/32M  30/48 METERS
L1- STURNS STURNS 4 TURNS

05
/

'R

Data on the plug-in

coils used in the

Somerset converter

are given in the chart
at the right.

R

operator to hear short =4l L2 4TURNS 8TURNS 12 TURNS
waves on a T.R.F. =
broadcast set. ross L1 WOUND WITH 30 DSC SPACING 6"
Sepeadd® L2 WOUND WITH 20 DSC SPACING /16"

\ ANTENNA TAPPING TO BE ¥4-TURN
FROM LOW-POTENTIAL END OF
GRID WINDING
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fied with the performance of this part
of the receiver, the constructor can, with
confidence, connect up the frequency-
changer portion at the left of C6 and
plug in the 8-turn Pilot coil (which will
have been made up according to the
sketch and winding data given.) With
the rotors of C1 and C2 opened right out,
take a note of the oscillator milliam-
meter’s reading. Now gradually enmesh
the rotors of C2 until the meter’s needle
kicks up. When this occurs it is a sign
that all is well; and the constructor can
proceed to tune in GESW (or any strong
short-wave station) on C1. If the milli-
ammeter does not kick upwards, make
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To listen in
antenna con-

Complete hook-up of the Somerset “Long and Short Wave” receiver.
on long wave stations, the tubes T1 and T2 are switched off and the
nected to point X at condenser C6/
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sure that L1 and L2 are correctly wound.
To continue—having discovered G5SW
or any other station—it is merely neces-
sary to tune him in accurately by means
of the right-hand dial, where tuning will
be broad, instead of the left-hand dial
where tuning will be very sharp.

Generally speaking, it will be found
that best results are to be obtained with
the right-hand dial tuned to about 350
meters and clear of any powerful local
broadcast station operating close to this
wavelength.

When it is desired to listen to long-
wave stations, all that is necessary is to
switch off the filaments of TL and T2;

disconnect the frequency changer by
means of a switch on the right side of
C6; and attach here the antenna which
had previously been connected to the
binding post making connection at C on
the Pilot form. Note that RFC1 MUST
be a short-wave choke, and RFC2 a nor-
mal broadcast choke. If desired, a three-
element tube may be used as second de-
tector, and this followed by two audio
transformers (instead of the plate-bend
screen-grid detector T5 with resistance
coupling and one transformer stage, as:
shown); but the quality of reproduction
will suffer by this change although vol-
ume of output will, of course, be in-
creased.

Time-Zone Chart

To find the hour at any place, take the
time at your own station (use a clock or
watch which is keeping Standard Time)
and bring the corresponding hour on the
rim of the inner circle to the place of
your station, as marked ¢n the larger
card. The time at any place in the world,
whose position is known, is then that on
the smaller card at the point opposite
,the proper time zone or longitude on the
outer card.
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Short Wave Reception

with Super-Regeneration

One of the most interesting circuits for radio reception ever
tnvented was the super-regenerator.
described in detail by Mr. Tanner. in his special adaptation

‘ 4 ERY little, if anything, has

been written on the subject

of super-regenerative recep-

tion on the short-wave bands. This

method is very desirable below

about 150 meters; for the gain in-

creases with a decrease in wave-
length.

It is possible to employ a very
low variation-frequency (approxi-
mately 10,000 cycles) and still ob-
tain a great amount, of amplifica-
tion; for a super-regenerative de-
tector gives a signal strength
greater than is obtained with a
screen-grid R.F. stage ahead of a
straight detector. With proper
tuning of the long-wave circuit
and a correct adjustment of the
grid leak, the quality of short-wave
broadcast reproduction is excellent,
with almost entire absence of the
“mush” so prominent in the 200-
600 meter super-regenerators of a
few years back.

The only disadvantage is lack of
selectivity. However, this desir-
able characteristic may be in-
creased to a degree as high as (if
not higher than) that obtained
with the plain regenerative circuit;
by mounting the short-wave com-
ponents and tube in a shielded box
‘and loose-coupling the antenna to
the secondary.

A single-tube circuit is shown in
the accompanying diagram. An
’01A tube may be used success-
fully; but a *12A seems to give de-
cidedly better results. The coils
L1 and L2 are Silver-Marshall
type-131 T, U and V; having a
range of 17 to 110 meters when
tuned by a variable condenser (C)
with a maximum capacity of
.00014-mf, The lower end (near
the slot) of the grid coil and the

finish of the slot winding are con-
nected and made common to the
filament.

Adjustments

The primary or antenna coil L
is wound with 5 turns of No. 14 or
16 cotton-covered wire to a diam-
eter of about 214 inches, and tied
with string in three or four places
to insure rigidity. This is con-
nected to the “A” and “G” binding
posts and placed directly over the

coil-mounting socket. Because of
YV ML
L1 ! c2
L ot 00015 RFC
0001§ LS L4
>
L2 '?f A‘?
Ve =71t
lad 2 1YY
smcs | oo2s

- (ooozs e T T

B4+ 45 TO gov*

The circuit of Mr. Tanner’s short-
wave superregenerator. Values and
coxl data are given in the accompany-
ing text. A screen-grid stage may be
added between L1 and the antenna.

the stiffness of the wire, it is easily
held in place.

If a large antenna is employed,
selectivity may not be good, and
some points on the dial may be
found where the tube will not oscil-
late with the 5-turn coupling coil.
The number should then be cut
down until the selectivity is satis-
factory and the regeneration
smooth over the entire range.

A higher degree of regeneration
is required with this circuit; so the
number of turns in the slot wind-
ings may not be sufficient when
certain tubes are employed. If the

This circuit is here

By
R. WM. TANNER
WSAD

set fails to function on the high

end of the scale with any of the

coils, it probably means that the
tickler is too small and more turns
will have to be added. Regenera-
tion is controlled by means of a
50,000-ohm variable resistor (R)
across the tickler.

The long-wave coils L3 and L4
may be 1250- and 1500-turn honey-
combs respectively., An .001-mf.
XL “Variodenser” (C3) is used
to tune L3, and a .0025-mf. fixed
condenser (C4) to tune L4. The
coupling between the two coils
should be variable over a compara-

“tively wide range.

Some types of 45- or 30-kilo-
cycle ironcore intermediate-fre-
quency (superheterodyne) trans-
formers may be used in place of,
honeycombs. The secondary will
then be used as the primary, and
vice versa; that is, the “G” term-
inal would go to “B4""; “F” to the
plate; “P” to the center tap of L1-
L2, and “B+-" to the filament. It
has been found that the Acme 30-
ke. transformer functions per-
fectly ; however, these are hard to
procure as they are no longer
manufactured.

In the beginning of the writer’s
experimental work with short-
wave super-regenerators, a great
amount of trouble was experienced
from a loud continuous roar which
drowned out the signals almost
completely. No adjustments of the
long-wave coils or coupling seemed
to help in the least. This roar was
finally eliminated by employing a
grid leak of lower value. As the
leak R1 is rather critical, a Stan-
dard Clarostat was installed and
proved very effective.—Courtesy
Radiocraft.
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Hook-up of Mr. Locke’s supér-regenerative receiver for short waves. The two honeycomb coils are indicated at H1 and H2.

Super-Regenerative Receiver

By BEN F. LOCKE

1a-B= Ae

8+90

201 -A

$+45-90 i

PO p——

SHIELD

4” “-

SUPER REG. STAGE
201-A

1

- " d
Layout of plug-in coil bases and vacuum tube sockets in super-regenex-
ative S-W receiver.

HE receiver is fully screcned and
arranged in a brass cabinet, and

I the stage of radio frequency am-

plification is entirely separate
from the detector and the super-regen-
erative stages. The detector and the
super-regenerative stages are separated
by a strip of brass. The shields are, of
course, grounded to the “A—."”

The honeycomb coils are mounted above
the .00025-mf. tuning condenser, in the
regular two-coil mounting unit, which
is obtainable at most radio stores. The
regenerative condenser is mounted on the
right of the tuning condenser.

The variable condenser tuning the
R. F. stage is mounted on the left of
the tuning condenser.

'The super-power rheostat is mounted

on the right of the regenerative con-
denser.

The 0-50,000-ohm resistor is mounted
over the super-power rheostat.

The coils are of the ‘Silver-Marshall
type. They are as follows:
110B One 70-200 meters, which is used
in the regenerdtive circuit.
110B One 70-200 meters; the tickler and
the primary are taken off or
not connected.
110C One 30-75 meters, which is used in
the regencrative circuit.
110C One 30-75 meters; the tickler and,
‘the primary are taken off or
not connected.
Parts required for this set:
2 variable condensers, .0001-mf., midget
type;
1 vanable condenser, .00025-mf.;
3-meg. grid leak;
radio frequency choke;
amperites, %-ampere;
rheostat, 25-ohm;
condenser, .002-mf.;
condenser, .002-.0001-mf.
variable resistor, 0-50,000-ohm;
honeycomb coil, 1,250 turns (H1);
honeycomb coil, 1,500 turns (H2);
mounting for 2 honeycomb coils;
tube sockets.

[ O S O e

HONEY(COMB (OIL

6"
/ TUNING TUNING
/7, COND, COND.
) 77 2 4
7’
| 3
- 6"

Front panel view of super-regenerative receiver as designed by Mr. Locke.
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NEW—SHORT WAVE

By CLIFFORD E. DENTON

A NEW super-
regenerative
circuit, with
screen - grid
detection and
pentode out-
put —sensitive
and powerful.

Fig. A— The
14-110 - meter
Superregenode

lid lifts.

ECENT issues of SHORT WAVE

CRAFT have contained interesting

details of new devices and cir-

cuits that enable the technician
to obtain the last bit of efficiency from
them., Not the least of these is the
Pentode power tube with its possibilities
for exceptionally high audio-frequency
amplification,

And speaking of things to become la
mode, the author harks hack to the time
when E, H. Armstrong told of a new re-
ceiver the like of which had never before
been seen, with a response far greater
than could be obtained from even his
famous regenerative circuit.

Superregeneration has been with us
for nine years, but little of what has
been done toward refining the circuit has
so far reached print. Experimenters
have from time to time brought forth
receivers based en the standard circuit
as originally designed; but short-wave
sets using this principle of operation
have not reached the pinnacle of per-
formance which a theoretical considera-
tion of the exceptional efficiency of this
circuit, at the very shortest wavelengths,
would seem to indicate is readily obtain-
able.

The Superregenode, however, incor-
porates the very latest advances in tube
and circuit design for effective opera-
tion at wavelengths between 14 and 110
meters, including as it does screen-grid
and pentode tubes in a superregenera-
tive connection; and tube-for-tube, it far
outstrips in performance any other radio
set ever before offered to the short-
wave fraternity. It opens up an entirely
new playground for the short-wave en-
thusiast.

The Hows and Whys

The circuit shown in Fig. 1 is the fa-
miliar “3-circuit regenerative,” wherein
R.F. energy in the plate circuit is fed
back to the grid circuit, through the
inductive coupling between coils L1 and
L2. By increasing this, additional en-
ergy may be fed into the grid circuit to

augment by regeneration the strength
of the incoming signal. Turning the re-
generation control beyond the point of
maximum regeneration will result in
circuit oscillation; the tube then “plops
over,” and the signal disappears. In
this condition, the circuit is useful for
“C.W.” or continuous-wave code

In the simplest terms, it may be said
that the principle of the superregenera-
tive circuit is to carry the regenerative
action of the detector tube quite up to
the point of oscillation; but to hold it
under control by the periodical applica-
tion of a suppressor voltage which
checks the tendency to oscillate as soon
as it sets in. This voltage may be
applied in either the grid or the plate
circuit or, in a four-element tube, to the
screen-grid circuit, as shown here. (Fig.
2.)

The uniformity of this periodical ap-
plication is obtained by the action of a
local oscillator, the frequency of which
determines the length of time during
which a tube can approach the condition
of oscillation without its being checked.

receiver ever developed!

prospecting equipment, etc.

THE SUPERREGENODE RECEIVER
Puts Short-Wave Radio on the Map, and Solves
Many of Its Reception Difficulties

ITH this story by the well-known radio engineer, Mr. Clifford E.
Denton, we present to the radio world the most perfected short-wave

We challenge any radio cunstructor to equal its effectiveness, with
any previously-known circuit, tube-for-tube.

On its “shake down” test in New York City, before a group of hard-
boiled short-wave experimenters “from Missouri,” distant short-wave 'phone
stations were heard at loud-speaker volume throughout the largest room,
there being sufficient power output from the battery-model SUPER-
REGENODE to drive a standard dynamic reproducer.

Its ramifications are legion: high-power portable loop sets; automatic-
volume-control short-wave sets; short-wave adapters; Police radio sets;
television receivers; interference locators; super-quality designs incorporat-
ing direct-coupled audio amplifiers with single and push-pull pentode out-
put; combination transmitter-receivers; quasi-optical frequency receivers;

The astounding efficiency, which goes UP as the wavelength goes
DOWN, of this ultra-new factor in short-wave reception, the “Superre-
gen(-ative Pent-)ode,” is due to the use of a superregenerative circuit and
three new 2-volt tubes—the general-purpose 30, screen-grid '32, and pen-
tode ’33—in the battery model; or the standard ’27, screen-grid '24, and
pentode 47, in the high-power or A.C. model.

The battery model is conveniently powered from any available current
supply; and is as compact as good efficiency will permit.
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Fig. C—OP, output terminals 10-11; CR, bat-
tery-cable receptacle; CB, condenser bank; X,

bare-wire “A—"’ common lead.’

For instance, if the local oscillator has
a frequency of 10,000 cycles every
1/10,000 of a second it will apply to the
detector tube a negative voltage which
damps the oscillation of the latter; and
then remove this potential, applying a
positive voltage which increases sensi-
tivity.

Thus the action of the local oscillator
enables us to push the detector further
into that state of sensitivity in which
oscillation takes place in a normal re-
generative detector. It is apparent that
more signal energy thus reaches the
plate circuit, and more will be fed back
to the grid, before the tube can spill
over. The result’is tremendous gain in
volume; and the effectiveness of this
circuit increases greatly as the fre-
quency of the incoming signal increases
—that is, as the wavelength shortens.

Addressing the Institute of Radio En-
gineers, in June, 1922, Major Armstrong
pointed out that the superregenerative
principle is that “if a periodic variation
be introduced in the relation between
the negative and the positive resistances
of a circuit containing inductance and
capacity, in such manner that thé nega-
tive resistance is alternately greater and
less than the positive resistance, but the
average value of resistance is positive,
then the circuit will not of itself pro-
duce oscillation; but, during those inter-
vals when the negative resistance is
greater than the positive, it will produce
preat amplification of an impressed
EMF>

The latest laboratory development of
this circuit is shown here for the first

Fig. B—Bolts B hold the heavy aluminum case rigidly. The primary
of L1 is hinged to the coil receptacles. L3, 30-ke. transformer; L, its

150-turn added winding.

time in' Fig. 3. It comprises a screen-
grid detector or mixing tube V1; a sup-
pressor - frequency ‘general- purpose”
tube V2 which is coupled to V1 and
working at a frequency which results in
the desired blocking action; and a pen-
tode power audio emplifier V3, which

Jhandles the audio output of the detector.

¢Hence the name, “Superregen[eration
and pent-]Jode.”)

In Fig. 2 it will be noted, the tuning
circuit is of the “tuned-grid tuned-plate”
type; .and, as the inductances L1, L2 are
in separate shield cans, the only existing
place for feed-back is through the ex-
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Fig. 1—The regenerative detector is

extremely sensitive, but oscillation lim-

its its effectiveness.
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Fig. 2—Varying the‘screen-grid volt-
age prevents oscillation from feedback
through the tube.

tremely low internal capacity of the
screen-grid tube. At resonance, how-
ever, this tube will spill over into oscil-
lation, if the screen-grid potential is cor-
rectly adjusted. Because both the grid
and plate circuits are tuned, selectivity
is exceptionally good; and every care
must be taken to lay out, wire, and
shield the receiver properly to keep cir-'
cuit oscillation under control. Smooth
action in this portion of the circuit was
obtained through the use of a “Super-
tonatrol” variable resistor for R1, which
:ontrols the energy fed into the detec-
or.

Tests of frequencies between 4,000 and
30,000 cycles show that the maximum
gain is obtained in the Superregenode
when the oscillator develops a suppres-
sor-frequency between 4,000 and 8,000
cycles, Extremely interesting results
were obtained with a fixed oscillator
working at a frequency of 6,000 cycles..

In consideration of the pleasare that
may be derived from experiments in un-
beaten paths, two variations in oscilla-
tor design are shown in Figs. 4 and 5;
the latter, as worked out by the writer,
includes Pacent “honeycomb” coils,

In Fig. 4 is shown an unusual ar-
rangement for obtaining low-frequency
oscillations, without the detriment of ex-
cessive bulk. A push-pull A.F. trans-
former and a 30-henry choke coil are
used to generate the desired frequency;
without condenser C1, the circuit will
oscillate at its natural frequency, ap-
proximately 6,000 cyeles. The output
of the oscillator is fed to the screen-
grid tube through one half of the



climinates what would otherwise be a
source of inter-unit connection, causing
undesired effects.

Wire up all of the parts which so far
have been assembled, and drill four
small holes at the bottom of the second
partition. One is for the plate lead to
the A.F. transformer, one is an oscil-
lator pick-up connection; another for the
“A+" line; and the fourth for the “A—"
lead and ground, a wire which should
be bare. Pull these wires through the
holes provided for them, after tightly
bolting the second partition (also Fig.
9) in place.

Solder flexible leads to the filter block
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Fig. 3—The Superregenode circuit for battery operation; see Fig. 11 for the

detail of the “whistle filter.”

A push-pull output transformer for ’45s is a

good match for the ’33 pentode.

secondary. Resistor R1 functions as a
means of throwing the modulated tube
circuit into and out of oscillation; and
R2 controls the power output of the local
oscillator,

The circuit shown in Fig. 5 is conven-
tional; it includes a 50,000-ohm grid
leak and a .00025-mf. grid condenser.
Tuning condenser C1 has the large ca-
pacity of .001-mf. An optional method
of tuning is to place the variable con-
denser as shown in dotted lines.

Any one of these oscillator circuits is
sure-fire and, by substituting different
values of capacity, the frequency of
oscillation may be raised or lowered;
the latter effect resulting when the ca-
pacity is increased.

Some explanation is necessary, of the
extremely novel, effective and compact
oscillator inductance design which has
been selected as the best—that illustrat-
ed in the photographs.

An old Acme 30-kc. superheterodyne
I.F. transformer (appropriately enough)
had its outer protective metal covering
removed; and over the outside of the
exposed winding (the original primary-
secondary combination) was wound a
third or tertiary pick-up coii L of 150
turns of No. 28 enamelled wire, ran-
dom-wound. Condenser C3, .001-mf.,
tunes the oscillator circuit.

Construction and Wiring

The first part of the construction job
is to drill the holes in the aluminum box
as indicated in the drawings; which give
the dimensions of the set illustrated.

If the constructor wishes to be certain
that the parts will mount correctly the
first time, he must use the components
specified.

If substitution is made, it will change
the drilling specifications.

Having drilled all the holes, the next
step is to mount the antenna and ground
‘binding posts on the rear panel (Fig.6);
making certain that the antenna post
does not short td the panel. The male

member of the 7-wire cable and the
speaker’s dual terminal are mounted at
the opposite end. This completes the
assembly.

Next let us mount the instruments
that appear on the front panel (Fig.7).
At the right-hand side is placed the
filament switch, and next to it the two
50,000-ohm “Tonatrols” R1 and R2,
which are insulated by washers. The

TO SCREEN-GRIO

SAMSON
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Fig. 4—One of the oscillators used
experimentally to generate the sup-
pressor-frequency.

plate circuit’s tuning condenser C2 also
must be insulated. There are numerous
ways in which this may be accomplished.

On the base (Fig. 8) are to be fast-
ened the coil mountings.

Wire in the antenna and ground con-
nections, control-grid lead, and the leads
of the tuning condenser. Pla¢e in posi-
tion the first of two compartment inter-
stage shields (Fig. 9) and lock it tightly.
(In short-wave receivers, loose shield-
ing is the source of great noise.)

In the second compartment, place the
four-prong socket for the type '32 tube;
the 80 mmf. equalizing condenser C4;
and the 250-millihenry choke coil RFCI1.
The .001-mf. fixed condenser C5 is
grounded to the chassis.

However, do not depend upon the
chassis for connections, but run a wire
to every point shown as grounded. This

and fasten it in place. In this bank there
are five one-microfarad condenser scc-
tions; one section bypasses the “B+-135”
lead; two more in parallel, the 50,000-
ohm resistor R1; and the two remaining,
also in parallel, at the moving arm of
R2 bypass the plate supply of V2.

The sockets of V2 and V3 and the
30-ke. transformer L3, with its added
winding, are mounted in position and
wired.

To prevent the resistor R1 from
shorting the plate supply when the re-
ceiver is not in use, and thus slowly
draining the “B” batteries, “B—" and
“C+” are connected to separate leads,
which return to the chassis only through
the filament switch,

Insert in their respective receptacles
the requisite two coils for a given tun-
ing range and turn the receiver’s con-
trol switch to the “on” position. If the
receiver is working, a thin high-pitched
whistle will be heard in the background.

If this whistle is not evident, it is an
indication that the oscillator is not
functioning; and the first step is to re-
verse the leads to either the primary or
secondary winding of the 30-ke. trans-
former (or the honeycomb coils, if
used). This should correct the condi-
tion.
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Fig. 5—A less compact oscillator de-

sign, using duo-lateral (‘“honeycomb”)

coils. This was tried experimentally,
but is difficult to shield.
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thaugh it must be said that the Super-
regenode handles very well; since once
the setting for maximum volume has
been determined the set may be tuned
from one end of the range to the other,
in either the oscillating (C.W.) or non-
oscillating (’phone) condition.

When searching for ’phone signals
tune by the chirps and then lower the
screen voltage by means of the potentio-
meter R1.

The action of the battery and A.C.
models is the same in tuning, but the
R.F. gain and power output of the A.C.
job is far greater.

For maximum efficiency, the load im-
pedance in the plate circuit of the pen-
tode in either case should be between
7000 and 8000 ohms at 60 cycles. Where
headphones or a dynamic reproducer are
used, a matching transformer of sui:-
able design must be employed.

Trapping the Suppressor-Frequency

If, for reasons not evident in the re-
ceiver constructed by the writer, the
high-pitched wtistle is considered objec-
tionable, it may be expedient to have re-
course to .the circuit arrangement shown
in Fig. '11; the tone filter shown in this
diagram consists of a coil and con-
denser in series, connected across the
output; that is between pentode plate
and ground. If the oscillator’s output
frequency is known, the values required
for L and C may be determined in a
minute from the following formula:

L X C=259,300 = f2

Here L is in henries, C in microfarads,

and f is in cycles.

For example, if the oscillator fre-
quency is 6,000 cycles, a result is ob-
tained as follows:

259,300

6,000>6 000 36,000,000

Since .0072 is the product of the value
of the inductance and capacity, if we
are using a 30-henry audio choke, we
divide this L )X C product by 30, as fol-
lows:

259,300
=.00721

.0072
=.00024-mf.
30
The nearest commercial condenser

value is .00025—quite close enough for
our purpose; for it will tune the circuit
very close to 6,000 cycles and, acting as
an acceptor-trap, it by-passes fo ground

the 6,000-cycle suppressor frequency
L 3

LS < OUTPUT (REPRODUCER OR
OUTPUT TRANSFORMER.

14 LOAD, 7000 OHMS.)

/{ L

L

PENTODE. —R 2

POWER,

Fig. 11—The “whistle filter,” or trap
for the audible suppressor frequency.

that has served its usefulness in the
receiver. If it is desired to broaden
slightly the tuning of our acceptor-trap,
a 5,000- to 10,000-ohm variable resistor
R (Fig. 11) may also be connected in
series at X and adjusted for best effect.

The thrill of ‘workihg great distances
is not a new one for the short-wave fan;

but obtaining this result at excellent
loudspeaker volume, with low current
consumption and extreme circuit sim-
plicity, is something further. The beauty
of the design is that much may be learned
through working with it.

Variations and Applications

Countless ideas can be developed by
the fellow with a little inventive ability
and the initiative to push them through.
For instance, there is before us the use
of variable-mu tubes in place of the
more standard screen-grid type. Again,
it is possible to modulate the screen-grid
circuit with the output of a microphone
amplifier and “mike”; when you will
have a low-power speech transmitter.

Indeed, by suitable switching arrange-
ment and parts selection it is possible to
build up a portable combination trans-
mitter and receiver with very great
range for the tubes used and power ex-
pended; something in the order of 5
miles as a transmitter, and thousands
as a receiver,

Instead of speech transmission, code
may be sent by breaking with a key the
detector circuit when adjusted for oscil-
lation. The local oscillator, instead, may
be keyed, if desired; and .thus modula-
tion of the oscillating detector’s output
signal may be obtained and varied by
adjustment of the local oscillator.

Acknowledgement is here made of the
courtesy of York Engineering Service
for the use of their equipment and labo-

(Continned on page 4] )
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How to Add Two Radio Frequency Stages to

The Hammarlund S-W Receiver

N an effort to improve the sensitivity
or pick-up range on my short wave
receiver, the author, after reading
all of the.articles published in past

issues of SHORT WAVE CRAFT, finally
worked out the circuit herewith illus-
trated. There is nothing radically new
or startling about this arrangement buf
considerable increase in signal strength
results from this hook-up. It will be re-

RES COUPLED STAGE

AG

BAKELITE
ROD ~

COUPLING COND. CYCONTROL.  COARSE TUNING

Top and front views of the modified Hammarlund short wave receiver, having
one untuned and one tuned stage of R.F. ahead of the detector. Once the set is
adjusted, all the tuning is done with the two large vernier dials.

membered that the ordinary Hammar-
lund short wave receiver circuit calls for
one stage of shield-grid amplification
ahead of the detector, this stage being
an untuned stage. As is well known a
tuned stage of radio frequency is always
preferable to an untuned one, for when
such a stage is tuned to the exact wave
being received in a given instance, the
circuit is then operating at full or maxi-
mum efficiency, in accordance with the
well-known laws of electrical resonance.
Of course the designer of a short wave
circuit is always bothered in his con-
science by two salient problems: One, the
simplicity of tuning and two, the greatest
sensitivity and selectivity possible at a
nominal expense for apparatus.

This circuit seems to supply both of
these qualifications as there is practically
one additional tuning control added, that
of the variable condenser at Cl1, connect-
ed across the inductance S1,

B~ B+45
Be72 8135

By H. W. SECOR

The suggestions given in the accompany-
ing article are the result of actual con-
struction and tests. Excellent results
were obtained in the reception of both
code and phone short wave stations.

REGEN. COND.C2 & ANT. COND.
/

7°x 30"
BAKELITE BASEBOARD
RODS ~ %

7°X 30"

ANT
COND

REGEN.
CONTROL
I~ KNOB

FIL.RHEQSTAT SFINE TUNING

To eliminate a third tuning condenser
the first stage is either resistance or
choke coil coupled to antenna and ground.
From experiences of others as well as
the author’s the choice of a resistance or
choke coil coupling to antenna and
ground seems to be about even, a lot
depending of course upon the form of re-
sistance used and also upon the design
of the choke coil you may select. The
writer tried an 85 M.H., Hammarlund
radio frequency choke for antenna coup-
ling at R1 and the results seemed to be
about the same as when using a Bradley-
ohm of from 10,000 to 100,000 ohms rat-
ing (variable), A Clarostat was used
with equally good results.

The untuned antenna stage of radio
frequency is coupled through a 50 mmf,
condengser C1, to the tuned radio fre-
quency stage S1-C1. For those who do
not care to bother with the untuned
booster stage here shown, they may con-

nect the aerial and ground to the var-
iable coupling primary P1 of the tuned
radio frequency stage. The main tuning
controls are condensers- C and Cl, and
the regeneration control condenser C2.

This circuit was tried out with '22
screen grid tubes in the radio frequency
circuits and a ’'99 in the detector circuit.
The author generally uses a Benjamin
shock-proof socket and a great many
noises and howls that operators complain
of, especially when using ’22 tubes, are
entirely eliminated in this simple way. In
the author’s opinion no tube should be
mounted on a solid socket as microphonic
howls are liable to be built up when non-
resilient sockets are used. By following
some of the diagrams published in var-
ious previous issues of SHORT WAvVE
CRAFT, it is a ‘simple matter to wire this
circuit so that 24 A.C. screen grid tubes
can be used and a "27 detector tube used
in the detector stage. Very strong sig-
nals were received with this circuit in the
phones without any audio amplification;
the w®ignals were then amplified and
placed on the loud speaker by connecting
the detector out-put to a two stage audio
amplifier, comprising an impedance-
coupled stage and transformer-coupled
stage. The plug-in-coils used in this cir-
cuit were the regular set of Hammarlund
coils, the plug-in-base in the tuned radio
frequency stage being fitted with the
Hammarlund variable coupling or pivoted
primary. The tickler winding can be cut
off the coils used in this stage, but this is
not necessary when you are first trying
out the circuit.

This circuit was tried out at first with
A and B batteries and later tests were
made with B eliminator (All-American,
which has extra large choke coils in the
filter. ‘These were the standard coils
furnished originally in the eliminator
and not built special), while the A sup-
ply was furnished by an A eliminator
similar to the Balkite or electrolytic rec-

tifier type. In accordance with the
SPRING - PANEL 2"
COUPLINGS

B

\SET PANEL
Preferred manner of mounting the
midget variable condensers, which are

controlled by bakelite extension rods
and knobs. .
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Wiring diagram showing connections for one untuned, shield grid stage and one tuned, shield grid R.F. stage ahead

of the detector, in a Hammarlund short wave receiver.

Greater selectivity and sensitivity are produced, so that good

readable_signals are heard in the phones without an audio amplifier stage, the signals may also be passed on to an

modern practice in commercial short
wave receiver design, the tubes may be
of the 24 shield-grid and '27 type with
their heater current supplied from a fila-
ment transformer.

If a shield-grid tube such as the ’24
i3 used in the detector stage a very fine
and even control of the regeneration is
then obtainable by utilizing a 50,000 ohm
potentiometer to regulate the voltage
supplied to the screen-grid of the detec-
tor tube, as is done very effectively in
the new National A.C. short wave re-
ceiver circuit.

The drawings given herewith indicate
the general arrangement of the appa-
ratus as tried out by the author and

ratory facilities for the construction and
testing of this interesting receiver.

If any of the readers of SHORT WaAve
CrArT wish to write to obtain any as-
sistance in the construction of the Super-
regenode, the writer will be glad to
oblige if a stamped and return-addressed
envelope is- enclosed with the inquries.
It is hoped that consiructors will not
deviate too greatly from the parts recom-
mended and constructional data just
completed, in their choice of apparatus,

and the individual arrangement of the

chassis. Nevertheless the ramifications
of the Superregenode are legion, and the
writer expects to receive some mighty
interesting comments on the results ob-
tained by some of the more advanced
technicians.

List of Parts—Battery Model
Two Hammarlund “MLW-125" 125 mmf{.

Short Wave condensers, C1, C2, and
two Kurz-Kasch vernier dials; .

audio amplifier of any suitable type.

while shielding may be used and experi-
mented with, no shielding was employed
in the experiment mentioned. It will be
found very desirable to mount the midget
condensers C1 and C2 at the rear of the
sub-base and to connect these by means
of bakelite rods with the knobs on the
front of the panel. It is best to mount
the plug-in-coil bases so that the coils
will be at right angles to one another;
metal shields may be placed over the
tubes, or else the new Hyvac “self-shield-
ing” tubes may be employed.

The following list of parts will be
found valuable and practical for the cir-
cuit here described:

1—Variable resistor 10,000 to 100,000 ohms R1;
Bradleyohm, Clarostat, ete.

New-—The Short Wave
Superregenode

By CLIFFORD E. DENTON
(Continued from page 39)

One Hammarlund 14-to-110  meter
“Model LWT-4” short-wave kit, L1;
One Hammarlund, 14-to-110 meter

“Mode LWC1” short-wave kit," L2;
One Hammarlund “Type RFC 250" 250-
mh. R.F. choke, RFC1;
One Hammarlund “Type EC 80” 80
mmf. equalizing condenser, C4;
One Flechtheim filter block (five 1-mf.
units), C6, CT (2 mf.), C8 (1 mf.);
One Ferranti “Type AF-5,” 3.75-to-1
ratio audio transformer, T;

Two Sangamo .001-mf. fixed condensers,
C3, C5;

Two Electrad 50,000-0hm “Super-Tona-
trols,” R1, R2;

One Acme 30-kc. I.F. transformer, L3
(see text);

One Yaxley 7-wire cable. 3 to 9;

Two Eby lettered binding posts, 1 and 2;

One output connection block, 10-11:

1 H.

2—50 MMF mid, variable s 5 -
lund

1—6 to 10 ohm variable filament resistor ; Electrad

1—Filament rheostat R2; Bradleystat or other
make

1—.01 MF condenser; Sangamo

1—2 MF by-pass condenser, 250 volt rating; Aeroe
vox

2—85 MH radio frequency chokes; Hammarlund

2—'22 screen grid tubes; any standard make

2—sets of short wave plug-in-coils: one set being
preferably fitted with variable coupling
primary ; Hammarlund used by author.

2—125 MMF short wave type variable condensers;
Hammarlund

2—Filament rheostats for tuned radio frequency
and detector stages

1—100 MMF regeneration control condenser ; Ham-
marlund midget

1—Grid condenser .00025; any well-kfown make

1—Varfable grid lcak: usc Bradleyleak or else
experiment with different metallized grid
leaks such as Durham, from 2 to 5 megohms

1—Phone by nd .001; S

1—Condenser C3, of % to 1 MF; Aerovox

Two Pilot 4-prong UX sockets, V1, V2;
One Pilot 5-prong UY socket, V3;
One aluminum cabinet 7 x 9 x 18 x 34
in. thick;
Two aluminum sheets (partitions), 7% x
9% x 34a in. thick;
The kit of coils designated as LWC1
consists of single windings with the
same number of turns as the secondary

in the Type LWT4 kit. Data on the
latter are as follows:
Meter See.
Range Turns
S 6 008000000000 3
22-400 ... 00000000 7
36-65 .....iiiiiinn., 15
60-110 ............0.. 24

The first two coils are wound with No.
16 D.S.C. wire, 11 turns to the inch; the
last two coils, No. 18 D.S.C., 17 turns to
the inch; all on forms two inches in
diameter. The adjustable antenna pri-
mary has 6 turns of No. 28 D.S.C. wire
on a two-inch tube.
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Fine Results With Tapped Coils

TICKLERI

By RODERICK BERRY
Radio Operator, S.S.-S.M. Spalding

denser was placed in series with the
antenna and the grid coil when a ca-
pacity-coupled circuit was desired. With
this tapped coil, a detector and two-
stage audio hook-up was used, with a

Leads from the grid inductance must
be kept as short as possible, and are
brought out to a two-point switch on the
side of the cabinet.

A .00016-mf. variable condenser was

% OUTPUT
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FTER reading the article in Oc-
tober-November SHORT WAVE
CRAFT, concerning tapped induc-

tances in the high-frequency receiver, 1
believe you would be interested in my
own experiments with this type of in-
ductance.

Various tests were made, using space
wound, Lopez, self-supporting coils, etc.;
but the most satisfactory results were
obtained with coils made of No. 18 enam-~
eled wire space-wound an a 2%-inch
skeleton form.

To successfully cover the band from
15 to 50 meters, 8 turns were used on
the grid coil with a tap taken off at 334
turns. The plate coil was wound with 4
turns of No. 22 cotton covered wire
spaced Y-inch from the grid coil.

No Appreciable Dead-End Loss

This set has worked very satisfactorily
and no less in volume is noticeable from
dead-end effects. While going from Bos-
ton to Montevideo (Uruguay), Arlington
(NAA), New Orleans (WNU), New
York (HPN-WHD), and Rugby (GBR)
were copied every night. As for broad-
cast reception, WGY, KDKA, and WBZ
were heard while docked in Montevideo
and consistently throughout the voyage.
Many other code and broadcast stations
from all over the world were logged with
the same volume as when plug-in coils
were used.

Both magnetic and capacity coupling
were tried between the grid and antenna
circuits, and about equal results were
obtained. Twelve turns of No. 22 cotton-
covered wire, wound on a 2-inch form,
then made self-supporting, were used
for the antenna coil when using magnetic
coupling; and a midget variable con-

variable condenser to tune the plate cir-
cuit of the detector.

TICKLER LEADS

TAPS TO
SWITCH

TO
FILAMENT

Wiring diagram and also detail of “tapped coil” construction for short-wave receiver, successfully using
switch to change the wavelength instead of plug-in-coils.

used aeross the grid coil, and & .00025-
mf. in series with the plate coil.

Hints On the Beam Antenna
By J. M. REED, W6EIJ, WCDV

THE purpose of this article is to give
a few fundamental ideas to help those
experimenters wishing to construct a
short-wave beam antenna and not know-
ing exactly how to start.

In the first place, it is necessary to
decide what type of beam is desired.
Perhaps the most common type is the
go-called “Linear” or “Broadside’” array.
This consists of twe or more antennas
so spaced that their fields cancel in cer-
tain directions and reinforce each other
in other directions; thus producing a
“beam effect”’.

Fig. 1 shows an arrangement where
“A” is the antenna, and “B” is the re-
flector; the arrow shows the direction
of transmission. The distance between
“A” and “B” Ras been found to be best
when it is %-wavelength; this gives a
phase difference of approximately %-
period. A combination of one antenna
and one reflector is called a “couplet”.
The couplets should be spaced l%-wave-
length apart, as shown in Fig. 1.

It has been found that, the longer the
beam system (that is, the more couplets)
the sharper will be the transmitted wave.
This holds good up to a certain point
where the system begins to transmit in
other directions; however, the average
person will not have enough ground
space to reach that point. Up to sixteen
or more couplets may be used without
spoiling the directional effect.

Needless to say, considerable
space is necessary for this type
antenna.
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Arrangement of simple

beam antenna sections.
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The old “bogey man”, the tapped coil and switch arrangement,

for changing from one waveband to another, has had its ailments

cured by the radio doctor, Mr. Bernard. Let's go! Boys—here’s

how lo tune in all the various short-wave bands “without benefit
of plug-in coils”!

TUNING

By HERMAN BERNARD
Managing Editor of “Radio World”

LEss PLuc-IN CoiLs
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HE trend in short-wave reception

is toward the use of a single

gwitch, to control the band chang-

ing from the front panel. Since
no resistance is desired or useful in the
circuit, the solution resolves itself into
the changing of inductance or capacity or
both. Capacity changing has its mechan-
ical difficulties; since complicated switches
are needed to introduce some fixed or
variable condensers in parallel and others
in series with the tuning condensers. Yet
inductive changing is very simply accom-
plished by the home constructor.

The band shift is accomplished by ty-
ing the stator of a tuning condenser to a
switch which will select all of a coil or
part of the coil for tuning; since the
entire coil is always in the circuit, there
are no dead end losses. In fact, just as
soon as less than the entire coil is tuned
by the condenser, there is established a
sel-up ratio, equal to the ratio of the
number of turns in the tuned circuit to
the total number of turns. That is, an
auto-transformer is created. Hence
(considering usual primary and secon-

dary in their ordinary sense) you intro-
duce a ‘“‘second secondary” in the auto-
transformer method, and the voltage
step-up increases.

3-Tube Regenerative Receiver
Fig. 1 shows the coil-switch method

adapted to the familiar pattern of a
stage of screen grid, radio-frequency am-
plification and a regenerative detector.
The output is filtered, so that the detector
plate voltage will be certain; and also so
that there can be no direct-current short,
when plugging into a broadcast set to
give speaker volume.

Four switch points are shown; that
means there are three taps, besides the
extremes of the coil.

This is a circuit where the two stages
are tuned to the same frequency. The
coils must be independent (not coupled
to each other) and may be shielded. For
shields, use copper or aluminum, not less
than 3-inch diameter; in which case the
total secondary for .00035-mf, tuning on
1%-inch (diameter) tubing would be 91
turns, the taps being at the 68th, 85th

and B89th turns from the grid end.
For .0005-mf. capacity, with shielded

.coils, of the same diameter, the total sec-

ondaries would have 85 turns, the taps
being proportionate. In all instances,
from 15 to at least 560 mieters can be
covered.

Without shielding, for the same dia-
meter, the secondary for .0005-mf. tuning
would be 60 turns, and for .00035-mf£. 70
turns; the taps proportionate. R1 may
be 1,000 ohms; R2 any potentiometer of
3.000 ohms or more; while R3 should be

about twice the value of R2. The other
values are given in the circuit diagram.

It will be noticed that the new ‘‘ex-
ponential” or “variable Mu” tube, the '35,
is specified as the radio frequency ampli-
fier. The method of volume control-sen-
sitivity adjustment renders inclusion of"
the '35 pertinent.

All-Wave 1-Tube Set

The same system can be applied to an
all-wave one-tube set, as in Fig. 2, where
there are only 9% volts of applied plate
voltage (the voltage of a 7l%-volt battery

of the “C” battery type plus the filament
voltage drop).

Since only low voltage is required for
detection, 9% volts are sufficient, and
feedback will result in great gain, if
properly established. A larger number
of turns is required on the feedback coil,
on account of the low voltage, than would
otherwise be used.

The wavelength changing from band
to band is done by a band-selector switch,
which should be of the insulated-shaft
type. The reason for requiring insula-
tion of the shaft from’the pointer is that.
the moving arm or pointer of the switch
is at a “hot” R.F. potential. Even shield-
ing a non-insulated switch would not pre-
vent body capacity; for the effect would
be introduced from hand to tube through
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the shaft, despite the bakelite knob on
the shaft.

As the diagram reveals, the moving
arm of the switch is connected to the
stator of the tuning condenser. At one
point incidentally, (it is actually point 4
on the diagram) the stator goes direct to
grid, and the tuning condenser is across
the entire grid winding. However, in all
other instances, the stator is connected
to a point lower down on the grid coil;
and, the lower down the connection is,
the less inductance is in the tuned circuit.
and the higher are the frequencies for
which the switch is set.

While the feedback winding L3 is en-
tirely separate from the secondary L2
(which permits the interposition of the
feedback condenser in grounded-rotor
fashion, to prevent body capacity) the di-
rection of the winding must be such as
to afford regeneration. This means that
the secondary L2 and the tickler winding
L3 must be oppositely phased; since the
radio frequencies in the grid and plate
circuits are 180 degrees out of phase. If
no oscillation results, simply reverse the
connections to the tickler winding.

The tickler may have 20 turns, the an-
tenna winding 12 turns. Wire gauges
are not very important, except that the

2% S5MA

230

Lo,

secondary should not have finer than No.
28 wire,

All-Wave Super-Het Without Plug-in
Coils

When one uses the switch system in
the mixer of a superheterodyne, or of an
all-wave converter which uses the super-
heterodyne method, the situation is a
little different. In the broadcast band
and in the lower-frequency region of the
short waves, there is a substantial per-
centage difference in frequency between
the modulator and the oscillator; the
absolute difference equalling the inter-
mediate frequency. To this extent the
situation is just the opposite to that
present in a tuned radio-frequency set,
where there is only one frequency to con-
sider for each circuit.

Fig. 3 shows an all-wave converter
with two stages of amplification; the
switched condenser E (a 20-100 mmf.
equalizer), adjusted but once, takes care
of the frequency difference. Built-in in-
termediate stages make “logging” prac-
tical. The set is to be tuned to the inter-
mediate frequency also.

The oscillator winding consist of 28

SHORT WAVE RECEIVERS
. - ONBENFP
=
i ; 2007
W N Fig. 3—Illustrating
) A the use of tapped
) by tuning inductances
provided with
- < 260 switches for use with
I an *“all-wave” con-
& verter. The oscil-
S1500 e lator employs a ’27
L AVA tube.
s
GMFP
s 1 L )
sl B e M
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tween (1) and (0). The modulator has
68 turns between (3) and (2); 18 turns
between (2) and (1); and 5 turns be-
tween (1) and (0).

These data are for .00035-mf. with
shield, and a three-point double-throw
switch is used. With that capacity, about
the same wave band can be covered with
three points as with four. The only dif-
ference is that four give greater “over-
lap”; which some prefer, because of the
small capacity change in the first ten
dial divisions or so, with a straight-fre-
quency-line condenser.

There has been and still is considerable
controversy among the short wave fra-
ternity as to the efficacy of using tapped
tuning inductances in short wave receiv-
ers, but the fact of the matter remains

that the circuits here shown have been
tried out successfully. Success with
tapped coil circuits provided with switches
for tuning in various wavelengths have
been used by a number of experts, and if

you have not already read the article by
Mr. Roderick Berry, which appeared on
page 23 of the June-July issue of this
magazine, it would be to your advantage
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turns: with 15 between (3) and 2); :
10 between (2) and (1); and three be- to do so. Also see p. 439, Apr.-May issue.
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Fig. 2—Using the tapped coils and waveband change-over

switch for an

“all-wave” one-tube receiver.

Fig. 4—Shows how tapped inductances are wound and mounted.
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By MANDER BARNETT

DETECTOR SENSITIVITY

ITH due respect to all the other

parts which go to make up the

average short-wave receiver, it

can truthfully be said that the
detector tube and its component parts,
are the most important parts of any
short-wave receiver and should, there-
fore, receive first attention.

Again, the short-wave receiver has
to make use of a regeneration control—
the average broadcast receiver has none
—and, therefore, we have to set about
making this control as easy and smooth
working as possible;—not always quite
so easy as it sounds.

When somebody will design a short-
wave R. F. amplifier with, say, three
stages which will give as much amplifi-
cation if they were being used on the
ordinary broadcast band, then there will
not be so much need to worry about ex-
treme detector senmsitivity as far as the
short-waver is concerned. Nobody, how-
ever, seems to have done this yet, and we
must devote our attention to the detector
stage and spend much time and temper
trying to make it perk.

At some time or other, practically
every short-wave fan has met the re-
ceiver which stops oscillating at, say, 50
degrees on the regeneration dial (most
modern short-wavers don't have the re-
generation dial marked in degrees, but,
for the sake of argument, we’ll assume
that they have) and then starts again at
about 40. Well, it’s absolutely hopeless
trying to get China or Europe on a set
that plays like that! So, if your own
short-waver shows signs of this trouble,
get down to it at once and see what can
be done about it.

Grid Leak Value a Compromise

The commonest cause of trouble in this
direction is the grid leak. Some short-
wave fans prefer low resistance such as
2 megohms; while others always support
the use of a much higher value, such as
a 10 megohm leak. It is certainly true
.that the high value will practically al-
ways give you a smooth regeneration
control; but, at the same time it results
in a general loss of detector sensitivity
and it will be found that the reproduction
is not so clear-cut, because the higher
notes of the musical range will be miss-
ing. The use of a 2 megohm leak cures
this, but at the same time, very often
introduces unstable regeneration effects.
An excellent compromise between these
two effects (or defects) is to use a low
value (2 megs.) of grid-leak and, instead
of connecting it directly to “ or
“A-+"” (according to the type of detector

”

Several important factors bear-

ing on detector operation and

sensitivity are discussed; also the
cause and cure of “howling”.

used) connect it direct to the moving arm
of a 200-ohm potentiometer R 2, the two
remaining terminals of which are then
cennected across the “A” supply. The
grid potential is then adjusted so as to
coincide with the smoothest regeneration
effects. The potentiometer may be of the
baseboard-mounting type because, when

A uniquearrange-

the howl generally only occurs near the
point of oscillation, when the receiver is
in its most sensitive condition. The usual
cure for this fault is to connect a high
resistance across the secondary of the
first audio transformer; but sometimes
this resistance has to be of a fairly low.
value before the howl stops and this,’
of course, cuts down volume.

“Threshold howling” occurs sometimes
in the detector stage when the antenna
is too tightly coupled. Always have the
antenna as loosely coupled as may be
consistent with good results. This will
also help to smooth out “dead spots” in
the tuning, which are caused by the

ment of by-pass
condensers are
used in this re-
generative detec-
tor receiving cir-
cuit, which Mr.

Barnett uses for
short-wave recep-
tion in his Eng-
lish station. The
detector circuit is
the real heart of
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the short-wave re-
ceiver and we
recommend all
short-wave en-
thusiasts to read
very carefully
what Mr. Barnett
has to say.
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the best adjustment has been found, it
need not be altered very often. Thus, it
does not mean an extra panel control,
and the symmetrical appearance of the
panel dials will not be upset.

Other Problems of Regeneration Control

Too many turns on the tickler coil will
cause unsteady regeneration effects and
“regeneration-tuning” also; i.e., a small
adjustment of the regeneration control
will cause a large change in wavelength,
and this effect is not wanted in short-
wavers! )

Too much “B” supply on the detector
tube will also prove a ready culprit. In
this case, the remedy is obvious, plus a
consequent saving in battery costs.

“Threshold howling” is generally pre-
valent in receivers which use one or more
audio stages, if certain points are not
observed. Frequently this fault is pro-
duced in the audio stages themselves, but
sometimes it can be caused solely in the
detector stage. ‘A receiver which suffers
from this fault is not much use at all, as

e
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natural wavelength of the antenna. This
trouble, of course, does not. appear in re-
ceivers using a screen-grid tube in front
of the detector.

In the accompanying diagram is shown
a super-sensitive detector circuit in which
every effort has been made to make it as
smooth working as possible. R1 is a 2-
meg. grid leak, and R2 is the 200-ohm
potentiometer. Cl is a small by-pass con-
denser, about .0002-mf.; a larger capacity
would possibly by-pass R. F. currents
better, but would cause a cut-off in the
notes of the higher musical scale. C2 is
a 2-mf. condenser and this, together with
the 20,000-ohm resistor, effectively de-
couples the detector circuit from the
other audio and R. F. stages. C3 is mere-
ly for R. F. by-passing purposes and
must be kept very small—0002-mf will
do again here. This must be kept very
small or otherwise it would tend to can-
cel out the effects of C2. Both R. F. and
A. F. stages may, of course, be added to.
this detector circuit as required.
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How to Use R. F. Chokes

By R. WILLIAM TANNER, W8AD

UCH has been written on the
subject of coils, condensers,
circuits, etc., as applied to

short-wave transmitters and
receivers; but the R.F. (radio-frequency)
choke has been given little or no atten-

tion. Generally the experimenter, and
v 224 RF.
T /7
L DETECTOR
AN
FI6.1 75V.+

Fig. 1—Above shows usual form of

circuit utilizing an untuned stage of

R.F. amplification; “L” represents the
choke coil.

often the manufacturer, winds some fine
wire on a form and places it in circuit as
a radio frequency choke, believing that
it will block all of the R.F. energy, mere-
ly because it has many turns of wire.

Radio-frequency chokes are rated by
their inductance, such as 10 mh., 85 mh.,
ete. Very little consideration is given to
the distributed capacity upon which de-
pends, almost entirely, whether the choke
will be good or bad. The ideal choke
would have zero distributed capacity and
extremely high inductance—an impos-
sible condition to attain.

Antenna R.F. Chokes

The antenna R.F. choke will be dis-
cussed first. In Fig. 1 is shown the cir-
cuit of an untuned R.F. stage of amplifi-
cation, which precedes a regenerative
detector; the arrangement employed in
the majority of present-day short.-wave
tuners. The coil L may be thought of
as an R.F. choke although, in reality, it
is an untuned R.F. impedance or conduc-
tively-coupled transformer. Coils hav-
ing inductance values as high as 85 mh.
are specified for most circuits; but al-
most any coil of 30 turns or so (on a
form one inch or more in diameter) will
prove fairly effective on all waves from
10 to 200 meters

Since the capacity of the antenna is in
parallel with L, an inductance of .05-
mh., or more (assuming an antenna ca-
pacity of .00025-mf.) will preclude the
possibility of a “peak” occurring at some
intermediate portion of the short-wave
spectrum.

It is possible to utilize the effect of
the shunt antenna to good advantage and

When is a choke not a choke?

“When it is used incorrectly.”

It might easily be answered—
Mr. Tanner gives us some

very practical information about radio frequency choke coils

increase sensitivity materially; this is
accomplished by bringing out taps from
the coil L to a multi-point switch; the
exact number of turns in each section
is an individual problem. The number of
taps used should be the same as that of
the different detector plug-in coils.

Determining Proper Number of Turns
“In order to determine the number of
turns, the experimenter may wind, say,
7 turns of No. 30 cnamelled wire on a
1%-inch form, and plug in the 20-meter
dctector-coil. Shunt the 7-turn coil with
a small midget condenser (capacity not
over .000025-mf.) and tune in a station,

224 R.F.
10 7
DETECTOR
N
fg.2 TSV

Fig. 2—This diagram shows the use of
a tapped antenna choke coil, which
greatly increases the sensntlvnty of the
receiver. The tube indicated abovz
serves as an R.F. amplifier.

either code or radiophone, at nearly the
full capacity of the detector tuning con-
denser. Now, remove a half-turn at a
time from the 7-turn coil until signal
strength is greatest, with the plates of
the midget condenser all out. If a higher
setting of this condenser is required for
maximum gain, more turns are needed.

Then plug in the next largest detector
coil; wind 3 to 6 more turns close to the
7 turns, and proceed in the same manner
as before. Continue this procedure on
through the largest coil. When the coil

224 RF |I_’|
TO ’
OETECTOR
*-RFC,
FIG.3
Fig. 3. Above—Series type of R.F.

choke connection.

is completed, solder the taps to the
switch, which may be mounted on the
front panel.

The R.F. stage then acts as a “peaked”
amplifier, and will result in far greater
sensitivity than the usual form of un-
tuned R.F. stage. There is still another
advantage; that the gain and selectivity
will be more nearly uniform over the
range of each band. This is because, in
the detector tuned circuit, gain falls off
as the wavelength is increased; while the
effect is just the opposite in the “peaked”
stage.

The coil L and the R.F. tube will, of
course, require complete shielding, ex-
actly as would a tuned stage.

Series-type Chokes

The next type of R.F. choke under dis-
cussion is what is generally referred to
as the ‘“series” type, such as are em-
ployed in plate and screen grid leads of
R.F. amplifiers, as shown in Fig. 3.

These help to keep the R.F. currents
out of the “B” supply, thereby reducing
feedback. Such chokes are needed only
when two or more R.F. stages arc em-
ployed. With one R.F. stage, their ab-
sence can only increase feedback in the
detector, where it is beneficial. The by-
pass condensers C are, of course, re-
quired without regard to the number of
stages.

For series R.F. chokes, almost any-
thing with a sufficient number of turns
may be employed. Since the bypass con-
densers shunt most of the R.F. currents
to ground, the chokes are not called upon
to do much work. For this reason, dis-
tributed capacity is not so important.

Shunt-type R.F. Chokes MUST
be Good!
The “shunt” type of R.F. choke must
be good. High distributed capacity can-
not be tolerated, since one end is at a

I
L1 74'
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DETECTOR
\ \
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FIG.4

Fig. 4—Here we have the shunt type
of R.F. choke.
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desired. > >~ * _[IMF|_g OR RFC. OUMS
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relatively high R.F. potential. The con- Use of “De-coupling” Chokes a 50,000-0hm variable resistor in the

nection for a shunt choke is shown in
Fig. 4. A choke for use at this point
would be, preferably, wound in a single
Jayer; but this would take up too much
space for a compact receiver; therefore
a “pie” or sectional winding is required.
Not less than three sections should be
used.

A very efficient choke can be construct-
ed by cutting six slots, separated g-inch,
in a ¥%-inch wooden dowel; these should
be about ih-inch deep. A total of 600
turns of No. 36 enamelled wire is re-
quired; 100 turns per slot.

While the R.F. choke employed in the
detector plate circuit is not of the shunt
type, it should be just as effective; since
even the slightest amount of R.F. en-
ergy, if allowed to reach the A.F. ampli-
fier, will result in howling.

Many short-wave fans are construct-
ing tuners with more than one R.F.
stage. Some connect an untuned stage
ahead of the tuned stage, while others
prefer to tune the antenna circuit. In
either case, feedback is apt to be great
enough to cause oscillation. The use
of “decoupling” chokes will prove far
more effective than merely placing
chokes in the individual screen-grid or
plate leads. In nearly every case, re-
sistors of 1000 ohms can be used in place
of chokes for this purpose, thus produc-
ing a more compact and less expensive
layout.

'Fig. 5 shows the
chokes (or resistors)
back through the “B” supply; all bypass
condensers have a value of .006- to 0.1-
mf. Volume is controlled by means of

use of decoupling
for reducing feed-

R.F. cathode circuits. This control is
in series with 400-ohm resistors, the
latter being used to limit the bias to a
low value (about 2 volts) as wel] as to°
prevent the R.F. currents from one tube
feeding back into the other,

The regeneration control is another
50,000-ohm variable resistor between
“B+4-75” “B—" with the return from
the detector plate connected to.the con-
tact lever. Thig type of control has lit-
tle reaction upon the detector’s tuning.

It is well for the set-builder to re-
member, when purchasing R.F. chokes
for use either in shunt circuits or in the
detector plate circuit, to select those de-
signed  especially for short-wave uge?
For series circuits, almost anything will
do.

Practical Hints on Reception

Smooth Regeneration

EVEN though the use of a variable

condenser for controlling the regen-
eration in a short-wave receiver is con-
sidered best, there is a still finer degree
of smoothness to be obtained in the fol-
lowing way. A small three or five-plate
midget condenser is connected in parallel
with the regeneration condenser; stator
to stator, and rotor to rotor. When you
have located the carrier wave of a station
with the rotor plates of the midget clear
of the stators, turn the main regenera-
tion condenser until the set has stopped
regenerating. Then slowly turn the mid-
get, and you will notice how nicely and
smoathly the volume builds up until you

FG.Y

SIATOR  ROTOR.
g P-ROTOR /D,

STATOR

Regeneration control i made very
smooth indeed by connecting a three-’
plate midget condenser, or its equiva-
lent, across the usual regeneration
control condenser as shown above,

come to the regeneration point, which
can be passed very smoothly. I have used
this idea for a long time and have been
able to receive stations without zero-
beating them, even though the carrier
wave was so weak it was barely audible
in the phones.

To Eliminate Dead Spots
After considerable experimenting, I
found that dead Spots in the tuning

i

a5

How to make a very small capacity
condenser suitable for connecting in
series with the antenna for short-wave
reception. The two condenser plates
are made out of copper, but brass or
other non-magnetic metal will do.

range of a regenerative Short-wave set
were due to the type of antenna usel
and the method of coupling it to the
receiver proper. For a three-tube re-
ceiver, using a condensger for coupling,
I have found the best aerial, a seven-
strand wire 45 feet, 4 inches long, at
least twenty feet from the ground, with
the lead-in coming in 2 feet 6 inches
from one end. With a cold-water-pipe
ground, this works with any set com-
prising one detector and any number of
audio stages. But if the set is coupled
with a condenser, this component should
be of two copper plates, as shown; it
should " be experimentally adjusted, so
that each coil can be used from the lowest
wave-length to the highest. The best
separation I have found is from % to vz
of an inch.—Paul Skitzki.

45-4+ j

for

j 2'61-—

LEAD-IN

F16.3

Dimensions of the best form of short-
wave receiving antenna, as determined
by the author, are shown above.
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The “HAM’S OWN” Receiver

By NORMAN B. KRIM

This receiver has a ‘‘band -spreader,” im-
proved antenna coupling, a monitor circuit for use when transmit-
ting, means to prevent howling and a range up to 700 meters.

)

Mr. Krim, the de-
signer of this
novel and im-

C6 EXTERNAL

proved short (and
long) wave re-
ceiver has operat-
ed an amateur
station and knows
the points which
a “ham” looks for
in such a set.
This set has a
condenser switch
which gives a
“band - speaker”
action when want-
ed, as on the am-

VWWWWWY

T3 01A

{ !
%

~Cto

PHONES

ateur bands; im-
proved antenna

coupling through
a tapped choke,
and provision for
tuning in the
broadcast wave-

lengths, in fact
waves up to 700
meters.

-
* GND.

-A+ ,-B 22%2vV+

v i TR

45Vv.+ 0v+

ACH year short-wave receivers
have been designed and redesigned
but, with radio in its present
transient state, we can not de-

cide on any particular type. New dis-
coveries and new uses are constantly
changing the short-wave receiver.

Considering these facts, a design has
been formulated with evident appeal for
both the licensed and the unlicensed
‘amateurs who are searching for a re-
ceiver which has a number of new
features. The set in mind was intended
primarily for the transmitting amateur,
who wants a single receiver to cover
efficiently the waves from seven hundred
.down to five meters. Other features are
a high-gain untuned stage of screén-grid
R.F. amplification, adequate band spread-
ing, very smooth control of regeneration
and, lastly, excellent “DX” possibilities.
" For anyone to guarantee distant re-
ception on short waves is absurd; but to
‘claim that, for given conditions, more
distant reception is possible is well in
order. The receiver to be described has
proved itself selective by intercepting
seventeen different Australian signals in
one morning’s operation, in a New Yerk
City apartment house—equipped with
everything electrical from elevator to the
Frigidaire.

Detailed constructional information is,
many times, useless because each en-
thusiast assembles things according to
his own methods. Nevertheless, there
are a few salient features: which must
not be overlooked, if satisfactory opera-
tion is to be expected.

A modern four-tube screen-grid circuit
has been redesigneg to satisfy my needs.
Either A.C. or D.C. power supply can be
incorporated; although, on ultra-short
waves, direct current is found to be
detter because of the objectionable hum
A.C. supply introduces.

In these modern days of high power
and selectivity, the receiving antenna is
apt to be neglected; but reception can be
seriously impaired by a poor aerial. A
well-insulated wire, about fifty feet long,
will suffice. On short waves the set
operates more efficiently without a
ground; on long waves a ground connec-
tion is requisite for good volume.

. Some Circuit Details
The antenna choke coil is novel, be-

.cause the antenna current is fed to the

center tap instead of to the grid end.
The effect of this change is an excellent
increase in volume. The choke-coil con-
stants are found to vary considerably
for different sets. Below twenty meters.

the efficiency of the entire R.F. stage is
so low that the screen-grid tube is re-
moved from its socket and the antenna is
coupled to the detector in any one of the
popular ways, either by induction, ca-
pacity, or directly per usual hook-up. The
last method is employed here because the
receiving antenna at the writer’s station
is a, twenty-meter transmitting aerial.
With such a condition, signal strength is
increased considerably on harmonics of
twenty meters where this system is used.

The detector circuit is heavily guarded,
against radio-frequency current leakage,
by numerous chokes and by-pass con-
densers, Taking this precaution is well
worth while, for regeneration is smooth.
A long lead to the “B —” is one of the
little known causes of audio howl; by
shortening this connection to a foot, or
even two, and placing an R.F. choke in
the lead this tendency is vastly re-
duced. The lead from the coil socket, to
the grid condenser, to the grid must be
extremely short. It is good policy to
solder the grid condenser ‘to these soc-
kets. The grid leak should be mounted
to the tube socket on metal clips, also
soldered. All radio-frequency leads in
the detector stage must be direct. Care
should be taken to keep the grid and
plate leads apart; for, the closer they
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are, the higher the effective capacity in
the detector tank and the more difficult
it will be to operate on ultra-short waves.
Grid leaks and grid condensers have not
been found critical. A five-megohm re-
sistance proved to be satisfactory with a
.00015-mf. capacity. The higher the
value of the afore-mentioned grid leak,
the better the control of regeneration
though at a sacrifice of sensitivity due
to an excessive grid bias.

How Wide Tuning Range Is Covered

The two tuning condensers are .0001-
mf. midgets. The vernier tuning dial is
placed on one shaft; the other variable
condenser is mounted behind the panel,
very near to the first and to the detec-
tor unit. A Muter midget double-throw,
double-pole switch is suspended on cop-
per pieces drilled to fit the condensers.
By means of the switch, the capacities
can be put either in series or in parallel,
affording not only amateur-band spread
but a great extension on both sides of
the assigned bands. Interlapping recep-
tion, on waves from five up to seven
hundred meters, is the result. Another
advantage lies in the fact that a set of
commercial short-wave coils could be
used for all the frequencies except the
very high twenty-eight and fifty-six
megacycle bands.

A large variable .001-mf. condenser is
mounted in its own wooden box outside
the receiver; a .twisted lamp cord with
two clips carries its leads to the set.
This capacity is connected across the
proper terminals for reception up to
seven hundred meters, on the 200-550-

meter coil, with more turns added to the
tickler. Tuning, in this case, is effected
by the large condenser.

The coil socket should be as sturdy as
possible; the inner contact arms should
also be very durable, for they are sub-

ject to many strains and stresses when
changing plug-in inductances often.

A Monitor for Transmission

The audio system is conventional, ex-
cept for the extra audio transformer.
The primary is to be connected to the
monitor or the audio oscillator. By in-
serting a double-pole single-throw switch
in the filament leads of the receiver and
either added circuit, the effect of putting
the set off for transmission will auto-
matically supply reception of the code
which is being sent. This condition is
almost required with a D.C. note and an
automatic key.

A variable resistance across the sec-
ondary of the first transformer serves
as an adequate volume control. A sure
cure for a howling audio system is the
use of a 200A in the first stage; although
no trouble in this respect should be ex-
perienced with this circuit.

The subject of plug-in inductances can
not be treated fully here; since each set
requires different numbers of turns to
tune to the same wave, because each
set has a different natural capacity and
inductance due to the variations in the
wiring and other changing components,
Some information on the very high-fre-
quency - coils will not be amiss.

Calibration of Ultra-Short-Wave Coils

The secondaries of the two smallest
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coils, for five and ten meters, are about
one and a half and three turns respec-
tively. The windings are on an old tube
base and are spaced about one-quarter
inch. The tickler windings should be
placed in between these secondary turns.
No accurate data can be given for these
coils. The most efficient method to have
the receiver on ten and five meters is to
roughly calibrate it from a simple 201A
oscillator, with any low plate supply,
such as the house main; a Hartley cir-
cuit is excellent. Set the transmitter on
twenty and listen to the receiver on forty
where a note of the set will be heard if
the apparatus is functioning as it should.
(You win be listening, not to the trans-
mitter’s harmonic, but to the receiver’s
because an oscillator can not have har-
monics over the fundamental wave-
length.) Then adjust the inductance of
the ten-meter coil until the transmitter
note is heard.

This process can be spceded by mak-
ing use of the following procedure: Wind
about three turns on the grid coil and
about the same on the tickler, after hav-
ing removed the screen-grid tube, of
course, and also the antenna which can
be attached later. Adjust the tickler
coil until oscillation is secured; if the
note is not heard, turn the transmitter
dial until it is. By noting which way
the capacity was varied the coil can then
either be decreased or increased until
reception of the note is gained. The
procedure for the five-meter coil is sim-
ilar, except that the oscillator or trans-
mitter is operated on ten meters.

Adding Untuned Radio Frequency Stage to Walker Flexi-Unit

No additional tuning control is
added, generally speaking, and the in-
creased strength of signal that is ob-
tained when this stage of resistance-
coupled, shield-grid amplification is add-
ed ahead of the Walker Flexi-unit, (or
any other one tube short wave receiver
for that matter) is very surprising and
gratifying.

Where a fairly long aerial is used or
in the event that too many dead spots
are naticed in the tuning, the midget con-

denser connected between the terminals
6 and 8 on the Walker Flexi-unit, may
be connected in series with the antenna
and by turning this condenser the dead
spots can be eliminated. In the writer’s
‘case varying the coupling condenser
gerved a similar purpose.

The list of parts needed in adding this
untuned radio frequency stage to the
Walker Flexi-unit is as follows:
1—Variable resistor 10,000 to 100,000

ohms; Bradleyohm, Clarostat, ete.
1—Adjustable 6 to 10 ohm resistor
115 to 20 ohm filament rheostat
1—2 M.F. by-pass condenser, 250 volt
rating
1—85 M.H. radio frequency chake

1—50 MMF. midget ‘condenser for coup-
ling plate circuit to Walker Flexi-unit
1—0 to 1,000 ohm variable resistor;

stat to add in series with A battery
to Walker Flexi-unit
1-—'22 Screen Grid tube

Bradleyohm or Clarostat, ete. 1—Detector tube, '99, etc., depending
3—Bradleystat or other filament rheo- upon filament voltage used.
ﬂ7 g WALKER S.W. UNIT,
OPTIONAL ey —— — —— O ——
(2MF) F m]
so»tMF [ %.—-nczuzz tenore
222 16
/ \ e | 3 199
oeses C0). 7 |
i i l =
:?/ s el REGEN CONTROL
& CHOKE | J
¢ N Y
G OHMS _ 3 ~ |[01MF | 'Ir
(VAR) | RHEOSTAT—~ Mg ]
(z:ao:Mss NO /&m_—'__ ,____‘i___.___
VAR RES.) D Lo - BRADLEVSTAT
> D 8- r'd
N3 vise "||||{- :
g ABATT
- -
6 S o k==l

(A u
+A 45V 45 T090V
B+ B+

0-1000 OHMS
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Diagram above shows how to add an untuned, screen grid, radio frequency stage

to the “Walker Flexi-Unit”, resulting

in much. stronger signals and pick-up

range. This circuit was tried out with gratifying success.
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UPERIOR SHORT WAVE

RECEIVER UseDp AT G2DT

HE receiver, seen in the photo-
graph of experimental station
G2DT, is designed for amateur
code and broadcast phone recep-
tion. From the diagram, it will be seen
that it employs a screen-grid T.R.F.
stage, followed by a screen-grid detector.
Qut of fairness, I must state that the
screen-grid tubes used here are “Mazda

By E. T. SOMERSET,

Owner and Operator

This article gives the S-W

“ham” an idea of what is being

used in England for the recep-
tion of long distance signals.

c4

~C5
¥ 5 |
q AFT
I » iy ’
+
Il +
l |
I 4C6 \
| T“ = 500,000
= OHMS
| " :13- i
s = = T <S¢ BhC 32H
SHIELO 07015 M ™ RFC 4
/ WESTON
FIG.1
+450 4135 B+45 +180 +135 +180
SG-215” which are identical in mi-
cromhos with the American ’24; but Ry

their grid-to-plate capacity is five times
less
All values and coil-winding data are

appended to the diagram.
C1=100 mmf,
C2=Tank 94 mmf.

Vernier 18 mmf,
C3 =150 mmf.
C4=0.01 mf. Mica
C6=1.0 mf.
C6=1.0 mf.
C7=0.1 mf,
C8=2.0 mf.
C9=0.1 mf.
R1=4 Mr,
R2=25,000 r.
R3=50,000 r.
R1=100.000 r.

Wire Wound,
R5=0.5 Mr.

One way of explaining tnis difference
between the screen-grid tube and the or-
dinary “triode” is to say that, in the
circuit of the latter, where the load im-
pedance is usually higher than the plate
resistance, the current through the load
is determined more by the load impe-

Wiring diagram of G2DT
short wave receiver, em-
ploying one shield grid

stage ahead of re-
gencrative detector, feed-
ing into a resistance-
coupled A.F. stage and
then into a sccond trans-

former-coupled stage,

This diagram shows meth-

od of adding another R.F.

untuned stage to G2DT’s
receiver,

dance than by the plate resistance. In
the screen-grid circuit, the plate resist-
ance is almost invariably higher than the
load impedance; and the current is de-
termined mostly by the plate resistance
instead of the load impedance.

The maximum output from the screen-
grid tube, used as a detector, is obtained

INDUCTANCE DATA TURNS

L1 L2 L3

8.500-Ke. ..... Prim: 9 Secy: 15 Prim: 9 Secy: 15 6
17.000-Kc.. Prim: 414 Sxey:t 7 Prim: 414 Secy: 7 6
14,000-Kc. Prim: 24 Secy: 3% Prim: 2% Secy: '314 5
28,000-Kc, Prim: 1 Secy: 1% Prim: 1 Secy: 1% 5

SPACING BETWEEN TURNS

L1 L2 L3

38,500-Ke, Prim: 4. Secy: 4,  Prim: 3.  Scey: #°” &
7,000-Ke. . Prim: 4~ Secy: " Prim: 4" Secy: %" ol
14,000-Ke. ... Prim: 14" Secy: 1~ Prim: 14" Secy: 14" w7
28,000-Kc. Prim: 14~ Secy: %" Prim: 34~ Secy: K" '

%" gap allowed between WINDINGS

when the load resistance is equal to the
plate resistance of the tube. This, how-
ever, is impracticable; as it would mean
a plate resistor of the order of one
megohm and would cause an appalling
drop in the voltage applied to the plate
of the tube. It is necessary, therefore, to
strike a balance and, if 300 volts “B” is
available, it is usual to use a plate re-
sistor of the value of 250,000 ohms. If
the available voltage is only 180, then it
behooves us to use a resistor of 100,000
ohms, to obtain efficiency. This value is_
shown in the diagram at R4.

It will be observed that a variable
resistor is shown at R2, and with good
reason. The screen-grid tube is, in real-
ity, extremely critical as to the screen-
grid voltage, when functioning as a de-
tector; and this control, when properly
regulated, will show a reading of the
order 0.8= to 1.0= milliampere upon the
meter in the plate circuit. Such a read-
ing will be indicative of correct func-
tioning.

The coil forms used are “R.E.L.”

RG*10,000
OHMS
C10:200MMF,
+135

whose average diameter is 1% inches;
they are of truly skeleton construction
and, if wound with 27/42 D.S.C. Litzen-
draht wire, will be found to be extremely
efficient. For Cl and the tank capacity
C2, the Hammarlund “MC/23” con-
densers can be used as very little surplus
metal appears in their construction. The
vernier, which is wired in parallel with
C2, is an “R.E.L.” adjustable, but Card-
well’s new type will serve just as well.

When the set is used as an amateur-
band receiver, the tank C2 is set by
means of a wavemeter in the desired
band; and the stator of the vernier is
adjusted at such a distance from the
rotor that full dial-spread is obtained.
When it is desired to listen to short-wave
broadcasting, then the tuning is done on
C2 and the vernier is used for an accu-
rate setting of resonance.
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S1

A SEPARATE RECENERATION

dinary autodyne (regenerative) de-

tector used in gll short wave receiv-

ers is hard put to it, to efficiently
arry out the dual functions of rectifica-
vion and regeneration; and it is the pur-
pose of this article briefly to describe a
uned radio-frequency receiver, in which
the function of regeneration is allotted
o a separate tube, called the “reactor.”
This tube need not be chosen with an eye
o its ability to rectify, but rather to
»seillate smoothly and easily; and here
s advantage number one. The mean
zrid voltage of the reactor will not be

IT is common knowledge that the or-

By E. T. SOMERSET
G2DT, Assoc. Member 1. R. E.

Probably no one thing has
caused as much trouble as the
regeneration control in the av-
erage sel. Mr. Somerset here
explains how he uses a separate
“reactor” tube, which at last
provides a smooth and reliable
regeneration control,

-
o

g

¢, “'f

AAAKAA.
NN S ]——— REGENERATION
RN CONTROL

¥
TR

except that the familiar hiss of the de-
tector has vanished and the trials and
tribulations of getting the correct ratio
of screen-grid volts to plate volts for an
autodyne S.G. detector becomes quite a
simple job..

As a guide to efficient operation it may
be well to mention that readings on the
cscillator and detector meters of 0.4 to
0.5 ma. and 0.8 to 1.1 ma., respectively,
should be aimed at.

Constants
C1-C2, Tank-Vernler 100-mmf.;
C3, Pilot 100-mmf. Series 60:

C4, Pilot 200-mam{. Series-.60;
C5, Pilot 300-mm{f. Series 60:

u ¥ o, (4] G T R9 4mr
1,1 D L r
L_.ll L__], (23 - -
> - 5 R0 E
I 3 =
a ! € B{ = M2 ¥
+
. A € yimco T oA
d o -
voLUME —= , R¥ [ e en NS VS Ré
CONTROL $re I 3 m . C14
3 RS 2 23 I
: 0+180V

Complete hook-up of the Somerset short wave receiver, with separate reactor tube “R,” used solely to provide smooth

and reliable regeneration control.

affected by the change in the steady grid
voltage of the rectifier (detector), so
that the fall of grid voltage due to the
rectification of the carrier does not have
o be arranged for—and this is advan-
tage number two. Lastly, we have the
rreatest advantage in being able to make
our detector, whether it be a triode or a
screen-grid, operate at optimum and
hus achieve maximum efficiency in recti-
fication.

Simple to Construct

From the circuit diagram it will be
apparent that no difficulties in construc-
ion will be encountered by the beginner
—in fact, a Pilot Super-Wasp can read-
ly be altered to take the “separate re-
actor” tube. The question of coupling
vetween the detector and the first audio
ubes arises and, while the author has
found resistance-capacity coupling to be
preferable in the case of the autodyne
letector, it is possible here to use choke-
0il coupling (which gives greater am-
lifieation) without fear of encountering
‘threshold howl.”
The only shielding used is a cylindrical
over for the R.F. tube, and an electro-

The regeneration is regulated by the variable resistance R11.
is impedance-coupled to the first audio stage.

static shield of 14 gauge aluminum be-
tween Cl and C2—and the receiver is
perfectly stable; this being due, in no
small measure, to the adoption of the
Ferranti plate-feed scheme, as shown by
the liberal use of resistors, which serve
the dual purpose of decoupling and volt-
age dropping and save the necessity of
battery tapping points for varying po-
tentials required,

Ease of Operation

In operation the receiver is very much
the same as the customary autodyne;

£8,C9 AS IN MAIN DIAGRAM

Mr. Somerset’s improved regenerative

short wave receiver, may have a

Pentode power tube added to the out-

put stage, as shown in the diagram
above,

Detector tube “D,”

Cé, Pilot .001-mf,
C7, Pilot 0.25-mf. No, 800;
C8, Pilot 0.5-mf. No. 800:
C9-C10, Pilot 0.1-mf. No. 808;
€11-C12-C-13-C14, Pilot 2.0-mf. No, 9302;
R1-R4, Pilot 50,000-ohm No 940;
(N.B.: Rl is the Volume control.)
R3. Pilot 1,000-ohm No. 962;
R2-R5 30,000-0hm ;
R6 20,000-0hm ;
R7 40,000-0hm ;
R8 8.000-ohm Pilot No. 964;
R9 100,000-chm Vacuum ;
R10 500,000-ohm Vacuum ;
R11 200,000-ohm Pilot No. 942;
Ri12 5.0-megohm Pilot No. 864 ;
R13 4.0-megohm Pilot No. 869;

L-1, L-2. L-3, “R.E.L.” skeleton cofl form-
wound as below ;

Ch1, Thordarson “Autoformer’;

Ch2, Ferranti B2 (or Thordarson) Choke;
T1, Ferranti AS5 Audio Transformer;
M1-M2, Weston 301 0-1.5 milliammeters.

COIL WINDING DATA

Turns L 1 Torns1.2 TurmsL3
Prim. 8ec. Prim. Sec.  Reactor
7.000-Ke. ..4 1 4 1 5
14,000-Ke. ..8 4 8 4 3%
28,000-Ke. ..1% 2 1 2 4

Primary and secondary windings are ‘spaced 14-
inch and the space between turns is 1/16-inch
except for the 28-M. band when spacing between
turns i8 %", All windings are made with 27/42
D 8.C. Litzendraht wire,
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How to Build Really Efficient
Short Wave Converters

By HENRY B. HERMAN

Mr. Herman describes in detail how to build highly

eflicient short-wave converters in contra-distinction to the

ordinary short-wave adapters, which do not utilize the
radio frequency stages of your broadcast receiver.

SHORT-wave adapter is a device
for plugging into the detector
socket of a receiver, thus substi-
tuting short-wave input for

broadeast input, while utilizing none of
the radio-frequency amplifying proper-
ties of the receiver itself, although the
receiver’s audio channel and speaker are
used to give suitable volume to the repro-
duction.

A short-wave converter is a device for
receiving short waves, converting them
to a lower frequency by the mixing pro-
cess, and delivering this lower or inter-
mediate frequency to the antenna wind-
ing of the receiver, so that the receiver
is used in toto, with all its R.F. and A.F.
aniplification. The receiver is simply
tuned to some frequency clear of broad-
cast reception (so that one a little above
1,500 kilocycles is desirable) and all tun-
ing is done thereafter with the converter.

Advantages of the Converter

The advantages of the converter are
so many and so great that there. can
be little doubt about its superiority.
Everybody interested in short-wave
reception has already a good broadcast
receiver, one ecapable of high quality,
sensitivity, and selectivity. It is pro-
vided with a good loud speaker and a

good power supply. When the converter
is used, all this equipment is effective.
Nothing is left idle while the sh_ort
waves are being received; nothing is cut
out of the circuit; all is retained.

Now, if the selectivity of the broad-
cast recciver is good, that virtue is trans-
ferred to the short-wave combination. If
the sensitivity of the broadcast receiver
is high, the short-wave end will be cor-
respondingly sensitive. If the quality is
good, the quality of the short-wave re-
production will also be faithful. If the
power supply is ample, it will also be
ample when the converter is added. If
the loud speaker in the broadcast receiver
is high-class, it will be equally good
when it is used on short waves.

Just as the broadcast superheterodyne
is superior to the straight radio-fre-
quency amplifier, so the converter is
superior to the straight short-wave re-
ceiver., The superheterodvne is superior
in selectivity, and for short-wave recep-

The diagram at the right
shows connections of a
battery operated, short.
wave converter utilizing
'01A type tubes, The
plate voltages for the
converter tubes may be
supplied by the *“B"
source which now fur-

LITREME
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307065 MH

nishes the plate current
for your broadcast re-

ceiver, or a separate “B"
battery may be used to
supply the converter

plate current., The same
“A”  battery or “A™
eliminator which supplies
your broadcast set may
also supply the converter

“A" current. CENTER
JACKS S

L o '$

tion a high order of selectivity is essen-
tial; it is also superior in respect to
sensitivity and, to receive distant short-
wave stations, a high order of sensitivity
is essential.

List of Parts for “Battery” Type
Converter

Two sets of Screen Grid Coil Co.,
De Luxe short-wave coils, wound on air
dielectric, two coils to a set;

Two .0005 mfd. Hammarlund de luxe
straight - line frequency tuning conden-
sers;

Two radio-frequency choke coils 50-
millihenry, shielded type;

One ,00035-mfd. fixed condenser;

One .00025-mfd. fixed grid condenser
with clips;

One 5 to 7 meg. grid leak, with mount-
ing;

Three 4-ohm filament resistors with
mountings;

One .01-mfd. fixed condenser;

One 7 x 14-inch drilled bakelite panel,
with three UX tube sockets. (4-spring)
and coil sockets built in;

One cabinet to fit;

Five binding posts;.

Two National Type B “Velvet” vernier
dials, with two pilot lamps (use of pilots

optional; connect in series across 5 or 6
volts).

List of Parts for “A. C. Type”
Converter

Two sets of Screen Grid Coil Co. “De
Luxe” short-wave coils;

Two .0005 mfd. Hammarlund
straight - line frequency tuning conden-
sers;

Two radio-frequency choke. coils, 50-
mh, shielded type;

One .00035-mfd. fixed condenser;

One .00025-mfd. fixed grid condenser
with clips;

One 5 to 7 meg. grid leak;

Two Electrad wire-wound, flexible
type, biasing resistors; 300 ohms each;

Three .01-mfd. fixed condensers;

One 7 x 14-inch drilled bakelite panel,
with three UY tube sockets (5-spring)
and coil sockets built in;

One cabinet to fit;

Four binding posts;

One Polo 2.5-volt center-tapped fila-
ment transformer, 6-ampere rating;

Tiwo National Type VB-D “Velvet”
vernier dials, with 2.5-volt pilot lights
and lamp brackets.
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Construction of a Converter

The parts for such a converter may be
disposed on a Tx14-inch bakelite panel
which is fitted to a cabinet 3 inches high,
so that the panel is on top.

The tubes may be arranged from front
to back, or left to right; or triangularly
as the diagram reveals them. At the
left is the first tuned circuit, which re-
ceives the short waves from the antenna;
at the right is the oscillator.  Their
counling effects a beating of two fre-
qu~ncies and produces a difference-fre-
auency, equal to the intermediate-fre-
quency established in the receiver proper.

The converter may be built to use A.C.
tubes or battery type tubes. A converter
of either type will work on any set, A C.

or battery-operated:
on the receiver for
A.C. converter

but both types rely
,“B" voltage. The
needs a filament trans./
former, to take care of the 5.25-ampere
heater current of three 227 tubes.

The data for winding the coils will be
predicated on the assumiption that bake-
lite or hard-rubber tubing is used; even
though the commercial coils recom-
mended are wound on ribbed forms, to
afford 93% of air dielectric.

It is not practical to duplicate the
commercial coils, as the ribbed forms are
made by machinery and, unfortunately,
are not independently available. Never-
theless, the same waveband coverage will

be assured, even though the radio-fre-
quency losses will not be so low when
the standard bakelite or hard rubber
forms are used.

Preparation of Coils

Get two pieces of bakelite, 25 x %
inch and, on the central longitudinal line
of each, drill four %= machine-screw
holes (No. 29 drill), separated from one
another as follows: first hole, fs-inch
from the end; next hole %-inch from
the first; third hole, also 14-inch from
its predecessor; fourth hole, 1Y inches
away from the third. Both pieces of
bakelite are drilled exactly alike, and
will serve as the coil bases. In each of
the four holes will be ‘placed a prong
like those used on the base of a tube or
as phone tips.

Now get six round bakelite forms, 2%
inches in diameter and 2% inches axial
length, and drill two holes 2% inches
apart, lengthwise, to correspond to the

outside holes on the bakelite mounting
strips already drilled. Considering hard-
ware, there will be a clearance of about
% -inch between the tops of two pair of
prongs, for winding the primary, which
has three turns of No. 24 single-silk-
covered wire, Use the space between
second and third prongs and put on this
winding before the prongs are attached
to the strip, or the strip to the circular
bakelite form.

Between the prongs, 1% inches apart
(or about 1 inch apart, considering the
hardware at top) wind on the form
three secondary turns of No. 18 enam-
elled wire, spacing the turns about the
thickness of the wire. Anchor the begin-
nings and ends of wiring through two
small paralle) holes, which you drill in
the circular form. Then attach the cir-
cular form to the mounting strip, by
passing the hardware through the eoin-
ciding holes, and tightening down. It is
preferable to put lugs at the top of the
strip, and bakelite spaces between the
strip and the circular form. Solder the
terminals of the coils as follows: One
secondary terminal to one outer prong;
the other secondary terminal to the other
outer prong; the primary to the two
inside prongs. Make two such coils,

The same procedure is followed in
making and winding the higher-wave
coil, except, of course that the number
of turns is different. Put on four pri-
mary turns of No. 24 S.S.C, and 17
turns, space-wound as previously, for
the secondary, using No. 18 enamelled
wire here. Make two such coils.

These two coils will cover the short-
wave band from 15 to 200 meters with
a .0005-mfd. tuning condenser. The range
of the first coil is 15 to 80 meters; the
second, 78 to 200 meters.

The oscillator plate winding, if it is to
be an adjustable coil, consists of 10 turns

(Continued on page 56)



Front view of “Fun
Box” short - wave
receiver, which can
also be used as an
adapter for your
broadcast set, en-
abling you to ob-
tain loud speaker
reception of short-
wave stations.

=

NYONE can assemble this simple
self-contained short-wave receiver
and enjoy the thrills of tuning
in United States and foreign sta-

tions throughout the world. It i3 a omne-
tube set employing the battery type 99
tube, complete with batteries installed in
the 10 x 8 x 6 inch aluminum radio
shield can. You can pack it intq a grip
or carrying case and carry it wherever
you go. After having acquired skill in
the manipulation of the set with ear-
phones, you can attach it with one wire
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. Above: Schematic diagram of short-wave
receiver and adapter.

to the amplifier of your present broad-
cast receiver and enjoy loud speaker
reception. Broadcast, as well as short-
wave stations, can be received with the
use of the plug-in coils. It makes an
ideal set for the beginner who wishes
to become familiar with amateur recep-
tion as well as for the broadcast listener
who desires to explore the short-wave
regions.

Perhaps the first thing to secure is
the aluminum shield can. The type speci-
fied comprises four grooved corner posts
with tapped holes in the ends. The top,
bottom .and sides slide in the grooves
and the front and back are attached
to the corner posts with screws, holding
the entire box in shape. The stock ig
Ye-inch thick,

HOW TO MAKE SHORT WAVE RECEIVERS

A SHORT

,Thi.r receiver can be used with a pair of
phones to listen in on short-wave stations;
it can also be used as a short-wave adapter
for your broadcast set.
its own batteries and uses a '99 type tube,
one of the new 2-volt tubes could be used.

The “Fun Box” has

Fig. 1 shows the front drilling plan.
The size and location of all holes are
not given, as these depend upon the par-
ticular parts employed
In the set illustrated a Pilot condenser
and dial was used. Since the box is of
metal, the rheostat 12 and the variable
resistance 13 should be mounted on small
bakelite pieces which are in turn fastened
to the box, thus insulating them from
the box. The antenna binding post and
one of the output binding posts are_ like-
wise insulated from the metal box with
bakelite washers. The other two posts
are connected directly to the box,

The audio transformer 1, and R. F.
choke coil 3, and the condensers 4 and B
are mounted on the bottom as shown
at Fig. 2. These parts can be connected
as illustrated with No. 18 copper wire
covered with spaghetti ingulation, before
assembling the box. In many cases con-,
nection is made to the box as indicated,
by the ground symbols in the illustra-
tions. The resistance 2 is mounted on
clips attached to the transformer ter.!

World Radio Histol
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WAVE “FUN Box”

minals. This resistance is only required
when the set is used as an adapter,
Fig. 4 shows how the tube.socket 6
and coil socket 7 are mounted on the
aldminum channels. The grid condenser
10 and antenna coupling condenser 9
are also mounted on these channels as
shown. The wiring is clearly indicated
in the illustration, The grid leak 11
is mounted on clips attached to the tube
socket. Note that the connections to ||
the coil socket are for Pilot coils; if ,
other coils are used these connections
thay he different. '
The wiring for the instruments on ‘
the front is shown in Fig. 5. The other
R. F. choke coil 15 is mounted on the J
|
{

,r_

3)
t4)
)
(6)
]
(%)
)
(10)
(1
(12)
3)
(11)
t15)
(G
(17
(18)

left end piece of the box, looking from
the back. The box may now be assem-
bled, all but the back and top, and the
remaining connections made. These are
all shown by the letters in the various
illustrations.

shows a rear view with the
and coil shelf in place. Note |

22%-volt
hattery ;
nne pair

Fig. 3
batteries

The parts are n
ith the numbers i

|
(1) Audio frequency transformer. [
(2) 100,000-0bm grid leak resistance. |
Short-wave radio frequency choke coil. [
1-mf. by-pass condenser. ‘
-00025-mf, fixed condenser.
4-prong UY type socket. '
S-prong UY type socket.
Bakelite strip 17 x 37 x 1716”7
15-mmf. midget variable condenser.
-0001 grid condenser.
3-megohm grid leak.
Filament rheostat, 20 ohms,
Variable resistance, 50,000 ohms.
Tuning condenser, 150-mmf,
Short-wave radio frequency choke coil.
Aluminum channels, %~ x %
Bakelite shelf 964" x 2~
Blan radio shield can 107 x 8 x 6",

In addition
of five Pilot

angles : wire, =ol
sulating washers,

LIST OF PARTS !

umbered to correspond
n the illustrations:

" x 9rg",
x 3/16".

there will be required one set
short-wave eoils; two small
“B' batteries; one 4Y-volt “C"

4 binding posts; 1 type ‘09 tube;
telephone receivers: 8 small brass
der, screws, terminals, in-
., ete.

B

¥y
CLYDE FITCH

that the top of the box has a section
cut out so that the four spare coils,
shown standing on top of the sct in
one of the reproduced photographs, can
be slipped into the paper tubes on the
shelf. The battery connections are shown
in Fig. 7. Two leads go into the set
for the A4+ and B+ connections. The
A— is connected to the metal box. Of
course, a “C” battery is used for the
“A” battery in this case. The schemnatic
diagram is shown at Fig. 6.

Operation

The set may he tested by connecting
the antenna and ground wires to their
respective posts, and a headset to the
output posts. A coil and tube must be
placed in their sockets also. The rheo-
stat acts as a filament switch; this
should be turned on, The 50,000-0hm
variable resistance, mounted on the right
(looking from the front) controls the
regeneration; this should be adjusted,
together with the tuning dial, until the
set oscillates, and the heterodyne whistle
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of the short-wave stations is heard. A
readjustment of the variable resistance
to a point just below oscillation will
bring in the phone stations at their best.

Using the different coils for different
wavelengths may require a different ad-
justment of the antenna condenser 9
mounted inside. By slotting the shaft
with a saw, this can be turned with a
screwdriver by reaching in from the
opening in the top of the box.

By connecting insulated output bind-
ing post—the one at the extreme right—
to the grid of your detector in your

YV ANTENNA CONNECTED
TD SHORT WAVE SET
/ GRID PRONG
% OF DETECTOR
_~ TUBE
O
o ®6
;I':lo. o/
/

P
BOTH SETS CONNECTED TO GROUND

Fig. 8. How aerial and ground are
connected to set and converier.

present broadcast ,rcceiver, the detector
acts as an audio amplifier, together with
the other two stages of audio amplifica-
tion in the set, giving three stages in all.

The connection to the detector grid
can be made by attaching a small wire
to the grid prong of the tube and let
it protrude sufficiently for .a connection
with a spring clip terminal. This is
satisfactory in sets using a grid con-
denser and leak. In some sets no grid
condenser and leak are employed, a “C”
bias voltage being used instead. In this
case it will be necessary to open the
grid connection to the detector socket
when tuning the short-wave set as an
adapter. In many sets which have a
plug connection for a phonograph pick-
up, the output of the short-wave set can
be plugged in, in place of the phono-
graph pick-up. The ground wire shou!d
be connected to both sets and the acrial
connected to the short-wave set only
when using it as an adapter.

Fig. 8 shows a clear idea of how the
set is connected for use as an adapter.
The detector tube of the broadcast set
is removed, the output lead from the
short-wave set connected to the grid ter-
minal as shown, and the tube is replaced
in the broadcast set.

As Stated above, sets employing “C”
batteries or bias on the detector tube
cannot be used with this connection. A

HOW TO MAKE SHORT WAVE RECEIVERS

good method would be to make an
adapter as shown in Fig. 9. This con-
sists of a vacuum tube socket mounted
on a vacuum tube base, both, of course,
for the same type of tube as is used
for the detector; that is, either four-
prong or five-prong. The socket connec-
tions are all soldered to the respective
tube base prongs, with the exception of
the grid terminal, which is left open.
This is to be connected to the output
lead from the short-wave set. There-
fore, when the detector tube is placed
in the adapter and the adapter placed
in the empty detector socket in the set,
all connections ‘'will be the same as usual
but the grid connection, which is free
and can be connected to the short-wave
set as shown..

Fig. 9. How to make socket adapter
providing a free grid terminal.

of No. 18 enamelled wire on 2% inches
diameter, 1 inch in length. Put on the
winding at one extreme of this form, to
allow room for a right-angle pivot
bracket. Use two pieces of bakelite tub-
ing, about 1% inch high, to pass 104
machine screws (about 3-inch outside
diameter), as supports for the pivot and
hence for the coil form itself.

The direction of winding is not im-
portant, except in the case of the plate
coil, But the easiest solution is to dis-
regard the direction of the winding even
here, and to connect the coil in circuit;
if oscillation fails, then reverse the con-
nections of the terminals of the plate
coil.

To receive the coils, special sockets are
provided, which may be tip jacks, if
home-constructed coils are used. Com-
mercial panels have all sockets built in.

R. F. Choke Tests

The R. F. choke coils are shown
mounted on the frames of the tuning
condensers; this is accomplished by
widening the hole on either side of the
base strip of the R. F. choke (using
either a drill or a penknife) to pass a
10/82 screw. As only one mounting hole
is needed for each choke, two such
screws are required. The tapped holes
to receive these 10/32 screws, which
should be no more than %-inch long
are in the condensers already.

Short Wave Converters
By HENRY B. HERMAN
(Continued from page 53)

Sometimes shielded R. F. chokes are
50 constructed that one términal of the
winding is connected to the shield in-
side. If this is true, no special precau-
tion need be taken as to the choke used
in the antenna-ground circuit, except to
have the shield-connected terminal rep-
resent ground.

The test for this is to use a small
dry-cell battery and a suitable indicating
device; for instance, a 1.5-volt dry cell
and a 0-6 voltmeter. Connect one ter-
minal of the meter to one side of the
battery, and have two free leads; one
rianning from the other battery post;
the other lead to the other side of the
meter, To test for correct meter po-
larity, see that the deflection is positive;
that is, gives the desired reading of
1.5 volts without regard to the coil.
Connect one side of the battery to the
‘rame of the shielded choke, the other
free lead, from the meter, to one side
of the coil. Then remove this connec-
tion from the coil and put it to the
other terminal ot the coil.

If the deflection is 1.5 volts from one
side of the choke to the coil frame that
side is the grounded one and should
go to ground; the other choke lead
going to. antenna, Under these circum-

stances the other side of the choke, be-
cause c¢f the resistance of the winding
included in the tested circuit, will give
only a small deflection, instead of full
1.5 volts.

It is well to test both chokes, one after
the other, and put markers on the ter-
minals. , If both terminals show only
a slight deflection, instead of full 1.5
volts, then the coil is not connected in-
side to the shield at either terminal; and
it should be selected for use in the plate
circuit of the modulator, as this carries
a” high direct potential. The object is
to avoid shorting due to the coil shield
being connected to the condenser frame,
or ground, and again to “B4”" through
internal conduction.

If both coil terminals, connected one
after another in -series with the test
circuit to the coil shield, show full 1.5
volts, the entire choke is short circuited.

In point of cost the converter is in a-
class by itself. A device that will con-
vert an existing broadcast receiver into
a first-class short-wave receiver costs so
little that no one will hesitate to get
one, as soon as he is convinced that really
worth-while results can be obtained with
it. Perhaps the broadcast receiver cost
$100. A three-tube converter may cost
$25, if of the best type of construction;
thus, for $25, a short-wave receiver cost-
ing $125 may be enjoyed.
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ONE-COIL SUPER-HET

4 INCH
EXTENSION —
HANDLE

o {1 STATOR

HE converter about to be de-

scribed is essentially for those who

still believe that the triode (3

electrode tube), when properly
used, makes the best detector; in that
careful regulation of screen-grid voltage
for maximum efficiency does not enter
into the question, and a lot of experi-
menting is saved. It will be seen from
the theoretical diagram that two tubes
are used. In a previous issue of SHORT
WavE CRAFT was described a Tropadyne
in which only one tube was used. The
writer has no wish to belittle this idea;
but experiments have shown that, at the
high frequencies dealt with here, consid-
erable difficulty is likely to be experi-
enced in obtaining uniformity of opera-
tion, owing to small differences in char-
acteristics between one tube and an-
other—and it is presumed that not every-
one has a stack of tubes with which to
experiment!

The oscillator is quite straightforward,
and best results are to be obtained with
a tube whose impedance is of the order
of 10,000 ohms (an '01A, 27 or '30).
Capacity feed is utilized, and a radio-
frequency choke used to deflect the oscil-
lations through the regeneration circuit.

( WDUCTANCE CONSTANTS FOR PILOT FORMS)

070 1S M/A WESTON MODEL 506
Top view of One-Coil Super-Het S-W Converter.

LONG WAVE
RFC

A+®

A-B-

s B+

CONVERTER

8+

< 0s¢c
M/AMMETER \j 2
ANT.

N —
L

C4.= 0.01 MF.
C1 =100 MMF, C7,£8:2.0MF.
C2 *250MMF. RFC1 s SWAVETYPE
C3 = 200MMF  RFC2:BROADCAST
C5 =« 100MMF, TYPE

Co *1000MMF  T1:'201A,T2:'%40

(NOTE BEST TOBUILD IN SHIELD CAN)

Wiring diagram of One-Coil Converter. Windings

3 and 4 are wound on one tube.

It is assumed that this converter wall
be used with a broadcast receiver having
its “A—"" and “B—" common to ground;
but, should it be ascertained that the said
receiver has “B—" joined to “A+,” it
will be necessary to insert a large-capac-
ity (1 microfarad) condenser between
the negative output binding post of the
converter and the “Gnd” binding post on
the broadcast receiver. The ground lead
should then be connected.to the ground
binding post on the converter, and not
to the broadcast receiver as well,

Should “A—" and “B—" be common,
then all is well to connect up the con-
verter’s positive output lead to the aerial
terminal of the receiver, and the con-
verter's negative lead to the ground post
of the receiver.

The detector receives radio-frequency as
usual but, unlike a broadcast receiver’s
detector, passes on R.F. oscillations also;
thus demanding in its plate circuit a
component that will put up a high im-
pedance at radio frequency. To achieve
this, the R.F. choke has been introduced
as if we had decided upon a
tuned circuit; but in that case

GRID an extra tuning control would
(] COIL N1 COILN®2 COIL N23 have been required. A
:*' 1SATO 232 |21 ATO 34 | 30ATO 502 standard broadcast choke
\ | GRIDTURNS43 | GRIDTURNSQ | GRIDTURNS 14 will do, since long-wave sig-

N SPACED 4" | SPACED 3¢ | SPACED Vg™ nals are being dealt with.
TICKLER TICKLER, | TICKLER For the detector tube, it is
/ TURNS-4 TURNS -7 | TURNS -6 re}cl:ommt_ande% that‘ a ftl::e
4 . AL TAPP-| AERIALTAPR whose impedance is o e
I AR T A | G WZTURN  order 20,000 to 30,000 ohms
I FROM BOTTOM [FROM BOTTOM |FROMBOTTOM ~ to be used. (This corre-
Iy 1110 = = ¢ e sponds to the ’00A; but ordi-
TKKLER nary American single-grid
(0|L3 1% tubes have lower impedances.

—Editor.)

Referring to the diagram it will be
seen that a condenser C5 is connected
between the detector plate and “A—";
this is to combat an anti-regenerative
effect that sometimes occurs and so
damps the circuit that the oscillator
ceases to function. From the plan lay-
out, it will be observed that the tuning
condenser C1 is set well back; and this
is really worth while to completely avoid
hand-capacity effects.” Grid-bias detec-
tion is used, because it is more economi-
cal, should “B” batteries be used; and
nothing is to be gained by the “leaky-
grid” method, since small inputs are not
being dealt with.

The reader is very strongly urged nov
to consider beauty of layout too much,
but rather to aim at efficiency; and, if
this is decided upon, then only low-volt-
age wiring will go below the sub-panel.
The inductances are wound on “Pilot”

forms; the grid winding may be of No.
18 gauge enamelled, and the regenera-
tion or tickler winding of No. 26 D.S.C.
It should be noted that the turns of this
winding are placed between the turns of
the grid winding.

For “B” supply, 90 to 135 volts upon
the detector and 45 volts on the oscillator
works admirably.

Increasing capacity of C2 the needle of
the meter should kick upwards; this in-
dicating that the oscillator is generating
local oscillations and that “all is well”.

The best operating conditions will be
when the plate current of the oscillator
is about 1 to 3 M.A., more than that
shown when the tube is not oscillating.

-E. T. SOMERSET.
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Fig. 2—Front view of a short-wave

converter, showing single tumng dlal'

the dial on your broadcast receiver is
set once and forgotten.

HE interest in short-wave con-

verters, which bring in short

waves when worked in conjunction

with any broadcast receiver, has
been running very high for several
months; but one consideration has im-
peded what otherwise would have been
an utterly tremendous demand for these
devices. It is known that they work
superlatively well; that they afford full
utility of all the amplification obtained
from the broadcast receiver (each tube
of which is worked to its full duty);
and that proper design and constants
ensure the achievement of as much sen-
sitivity and selectivity as with the best
of short-wave receivers. However, it is
nearly always necessary, except with
prohivuitively expensive models, to search
around for some method of obtaining the
“B” voltage. It is easy enough to in-
clnde a filament transformer, so that
the heaters will be supplied; but, with
commercial broadcast receivers, where
voltage taps are inaccessible, designers
have faced a difficult problem in attempt-
ing to assure availability of the “B” volt-
age.

Methods of Tapping the Set

One method suggested is to take this
voltage off the screen-grid of a radio-
frequency amplifier tube. This could be
done by baring the end of the “B+" lead
from the converter and looping that end;
removing from the receiver the radio-
frequency tube ahead of the detector;
tightening the looped end of the wire
around the “G” prong; and reinserting
the tube in the receiver. This method
is all right, provided no resistor is in
series with the screen of the tube se-
lected, and provided (of course) that the
set comprises screen-grid radio-frequency
amplification. But, since in many re-
ceivers there is such a series resistor,
and many others use no screen-grid
tubes, the application of this method is
rot universal.
Another makeshift is to use a “wafer”

adapter to pick up the filament connec-
tions of the power tube or, if there are

o e SHORT WAVE

CONVERTER

By Jacos P.
LIEBERMAN

with “B” Supply Built-in

T his 10-600-meter converter has its “B” supply incor-

porated as a part of the converter itself.

With this

low-priced instrument you can listen to short waves
on your regular broadcast receiver.

two such tubes in parallel or in push-
pull, the connections to the filament of
one of them. Then, when the power tube
is removed from the receiver, inserted
in the socket wafer, and placed back
in the set, with the wafer between tube
base and socket, the positive potential
of the filament is available. However,
to take this potential off one side of the
filament would introduce hum; so a cen-
ter-tapped resistor of 100 ohms value,
or higher, is used, the lead from the

Fig. 1—Simple wir-
ing diagram of the Zl“"""
short-waveconverter ==

with “B” supply
built in. This con-
verter has a radio

A Simple “B” Supply for the Converter

How to satisfy both requirements—
that is, the inclusion of a built-in “B™
supply at very little extra cost—has
been solved by two well-known radio en-
gineers, J. E. Anderson, former Western
Electric engineer, and Herman Bernard,
specialist in short-wave converters. The
method embodied in the invention of
these two members of the Institute of
Radio Engineers dispenses with the use
of a so-called power transformer.

frequency booster
stage, with shield

grid tube, placed

ahead of the detec-

tor. This converter
transforms your
broadcast receiver
into a Super-Hetero-
dyne, by means of
the oscillator tube
(0); (R) is the plate
supply rectifier tube.

|

-
FUSE

e, 4

The converter wasde-
signed by J. E. And-
erson and Herman

L

e

.

02 MEG™ "*s MF.

Bernard.

center tap being the positive voltage.
The value of this voltage is equal but
opposite to the grid-bias voltage on the
power tube. However, the set may have
no power tube, ov may have only a 112
or 112A; in which instance the potential
thus obtained would be 9 volts or less—
certainly nothing to consider seriously.
So the advisability of including a “B”
supply in the converter is obvious. The
usual method employed in receivers
(where a power transformer, with a
type ’80 rectifier, a filter choke and filter
condensers are used) is an excellent so-
lution; but the assembly becomes bulky
and the cost rises considerably. In fact,
the “B” supply may cost as much as all
the rest of the parts in the converter.

The A.C. voltage is taken from the
supply line, and introduced across the
united grid-plate elements of a '27 tube,
in series with a voltage divider that
goes to the cathode of this tube. Hence
the alternating current is rectified by the
tube, which has enough capacity to take
care of the relatively small current drain
of the converter. The method, of course,
may be applied to all receivers, con-
verters, adapters and the like that re-
quire only small plate current, say, not
more than 16 milliamperes; although
even more current could be taken from
the rectifier by working it beyond the
consetvative limits, and shortening the
life of that tube a little.

It can be seen from the diagram (Fig.
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Reliable Short-Wave
RECEPTION

To Use with your present Set, attached
in 10 minutes NATIONAL NC.5»most

powerful converter made.

NATIONAL NC-5 Short-Wave Converter for use
with any radio set
No trouble to connect this powerful NC-§ to
any radio set. Simply move the antenna wire
from the set to the proper binding post on the
converter;—connect the converter wire to anten-
na post on the set and plug the electrical con-
nection into baseboard alongside the one that
goes to your set. No need to disconnect when re-
ceiving ordinary broadcasts.,
WORKS WITH ANY SET
Owing tp the super-power of the NATIONAL
NC-§ Converter (there are two extra stages of
amplification), it will bring in broadcasts and
code on short-waves from all over the world on
any radio set.
SINGLE CONTROL TUNING
Specially designed to make circuits ‘‘track”
each other accurately. No interloeking or ‘‘dead
spots.”” Operation is stable over the range.
NO PLUG-IN COILS
The NC-5 Converter has a new coil-switching
system with practically perfect results for con-
verter use, but without the inconvenience of plug-
in coils, The new design helps, but R-39, the re-
markable low-loss dielectric, really makes it pos-
sible. No ordinary insulating material works as
well. There is no intercoupling between coils.
A Change in Color of Dial-Light Indicates
Which Coils Are in Circuit
ATTRACTIVE — COMPACT
Size, 8” x 174” x 12”. Standard Model.
In beautifully finished metal cabinet.
DE LUXE MODEL
In hand-rubbed solid mahogany case with gen-
uine inlay in front panel. Harmonizes with the
most beautiful radio sets.

NATIONAL
NC.5 SHORT WAVE CONVERTER

For Serious Short-Wave work, this out-
standing instrument, the NATIONAL
SW-5 THRILL BOX.

For those who wish to go into a serious short
wave reception or broadcasts of code, or for ex-
perimental purposes, the NATIONAL SW-5
THRILL-BOX is recommended.

READ WHAT USERS SAY:

‘‘Truly a masterpiece in the SW field.” o o
“No comparison possible with other receivers.”
. . . ‘‘Works perfectly and surely brings in the
DX."” . . . “Have had years of experience and I
have never seen a receiver that nearly approaches
the NATIONAL SW-5 THRILL-BOX in perform-
ance."” . . *5 continents and 23 countfies re-
ceived." . . . “They don't make SW Receivers
better than the NATIONAL SW-5." (Names on
request.)

HIGH-LIGHTS ON THE SWwW-5

Range 9-2000 meters. Extremely high signal to
noise ratio. True single-knob tuning. Set and
forget the antenna trimmer. Easy to log with
NATIONAL projector Dial, type H, no parallax.
Special 270° Type S.E. Tuning Condenser with in-
sulated main-bearing and constant-impedance pig-
tail makes gang-tuning possible on the short
waves. Equipped with standard set of 4 pairs of
R.F. Transformers covering range of 15 to 115
meters wound on forms of genuine NATIONAL
R-39, Uses the new UX-235 Variable-Mu Tubes,
giving improved sensitivity and less critical oper-
ation. Humless A.C. Power Supply with special
filter section. R.F. Filter on Rectifier Tube, and
Electrostatic shield. R.C.A. Licensed. Made also
in low drain battery model.

The NATIONAL SW.5 THRILL-BOX
in its distinctive cabinet

NATIONAL
SW-5 A.C. & D.C. THRILL BOX

Write for full particulars and prices on the NATIONAL NC-5 and SW-5

NATIONAL CO. INC, «

61 Sherman St. »

Malden, Mass.

—Please mention the Short Wave Book when writing to advertisers—
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1) that the primary of the filament
transformer is connected to the conven-
ience outlet or lamp socket in the usual
fashion; but that it is also connected
across the combined grid-plate element
and one side of the voltage divider. The
latter need be but an .02-meg. (20,000-
ohm) resistor of the grid-leak type; since
only “bleeder current” flows through it,
and special wattage precautions need not
be taken. It is practical to omit the
cathode-“B".resistor entirely.

The filter consists exclusively of a con-
denser, so the capacity should be large.
This requirement is met by a dry-elec-
trolytic 8-mf. condenser, with the ecap
(anode) connected to the rectifier’s
cathode and the lug on the can (nega-
tive), connected to the other side of the
voltage divider, which is B minus.

It should be remembered that the
cathode is positive; hence the other side
of the voltage divider is negative. The
negative of the rectifier will serve as
the grid-return point for the converter’s
tube circuits; and no ground connection
should be introduced from the receiver,
as there is effective grounding through
the capacity in the filament transformer.

Because the circuit is alive, as a
source of both D.C. and A.C. voltages,
it is desirable to isolate the aerial from
any conductive coupling; which is done
by placing a condenser in series with
the aerial.

Since the cathode is positive, the
“B+-" voltage is taken from this point;
and it will be more than 100 volts, if
the A.C. supply is 110-volts. The extra
voltage is dropped in the rectifier tube.

Automatic Regulation Is Obtained

Screen-grid tubes being used, a lower
voltage is required for the screens than
for the plates; so the three screens are
tied together, and a resistor, also .02-
meg., is connected from the common
screen lead to “B+"”. Therefore the
effective voltage on the screens will be
less than the applied voltage, by the
voltage drop across the .02-meg re-
sistor, which is caused by screen current
flow. Moreover, the screen voltage will
be beneficially inconstant. When the
signal is strong, and the plate current
is lower than the steady no-signal value,
the screen current also is lower. The
screen voltage therefore rises (since less
current causes less voltage drop in the
series screen resistor), and a new meas-
ure of stability is achieved in the func-
tioning of the screen-grid tubes. The
amplification is held steadier, and fad-
ing effects are lessened.

There are four tubes in the converter:
(1), radio frequency amplifier; (2),
modulator; (3) oscillator, and (4), rec-
tifier. The comverter is triple-screen
grid, the rectifier being, as stated, a 227.

The economical aspects of the circuit
are apparent, since no extra windings
are needed to constitute a power trans-
former of the more usual sort, while ade-

quate filtration results from the use of
only a condenser for this purpose. This
is due to the low plate-screen current.
If the current were high, the capacity
would have to be higher than 8 mf. As
it is, the circuit operates without any
more hum than the usual well-filtered
A.C. receiver of the finest console types.
If a small “B” choke is provided, ca-
thode to “B+,” two 1 mfd, condensers
at either end of the choke would provide
sufficient filtration.

“This method of achieving the highly-

desired result of a short-wave converter
with ‘B’ supply built in, at hardly any
extra cost above what a converter would
cost without ‘B’ supply, is one that
should prove of striking benefit to the
radio industry and radio consumers,”
said Mr. Bernard.

Interesting Circuit of the Converter

The utter omission of any and all
radio-frequency chokes will be noted.
The couplets should be spaced %-wave-
resistor of .02 meg., while the load on

the plate circuit of the modulator is also
'such a resistor. By that method all trap-
ping effects, due to large distributed
capacity (which might be present in
high-inductance radio-frequency choke
coils) are avoided; and not only is re-
sponse obtained all over the dial, but
high sensitivity as well. Chokes of small
inductance could also prevent dead spots,
but might not afford as much sensitivity.

Even the grid leak has very low re-
sistance, compared with values used for
broadcast frequencies, while the grid
condenser is a Hammarlund equalizer,
20-100 mmf., set at full capacity. This
combination of grid-condenser capacity
and leak resistance gives a time constant
of 2 micro-seconds; hence it takes only
two one-millionths of a second for the
condenser to discharge to a little less
than half its original charge. With a
small time constant, the amplification is
good on high frequencies.

As for operation, you yourself must
select the mosi suitable intermediate
frequency; this will be gleaned from
experience. Most receivers now in use
are more sensitive at the higher fre-
quencies. Of late sets, particularly
those in the 1930-31 production class,
the opposite is true. If your receiver
is so sensitive that you pick up broad-
casting at almost all dial points in the
broadecast band, select either extreme
(the highest or the lowest set dial posi-
tion), whichever is the more sensitive,
and stick to that.

Once your intermediate frequency is
established to your satisfaction, you
should adhere to it; for then logging
of the converter will hold.

The coils used in the DX-4 All-Wave
Converter are of the air-wound preci-
sion type. The form consists of two cir-
cular bakelite cutouts, held together by
bakelite ribs, 1/16-inch thick, running

HOW TO MAKE SHORT WAVE RECEIVERS

the length of the form. Thus, as the
wire is put on, it touches bakelite ribs
over only 3 per cent. of the entire wind-
ing circumference.

The diameter is an odd one, almost 3
inches, however; and those who desire
to wind coils for the converter may use
a 3-inch diameter and make provision
for plugging into a five-prong tube
socket used as a coil socket.

The winding data are:

Smallest coil (AKP-1): three turns
of No. 18 enamelled wire, space-wound,
and tapped at the second turn; the be-
ginning of the winding goes to the oscil-
lator’s grid, the tap to ground and the
end to the modulator’s cathode. Hence
the pickup winding (cathode to ground)
consists of one turn, and the tuned wind-
ing (grid to ground) consists of two
turns. The tickler is spaced l4-inch
away and consists of six turns of No.
18 enamelled wire, wound in the same
direction as the other; whereupon the
beginning of the tickler (adjoining end
of the other winding) goes to “B+-",
and the end of tickler to plate.

Second Coil (AKP-2): 12 turns of No.
18 enamelled wire, space-wound, tapped
at the 10th turn. Separation, l%-inch.
Tickler, 8 turns of No. 24 silk-cov. wire.

Third Coil (AKP-3): 25 turns of No.
18 enamelled wire, tapped at the 20th
turn. Separation, l%-inch, Tickler, 10
turns of No. 24 silk-covered wire.

The relative connections and winding
directions of all three coils are the same.

List of Parts for DX-4 Converter

Three plug-in coils for 10 to 600 meters
or two for 30 to GO0 meters) ;

One filament transformer, 2.5 volts;

Two .00035-mf, fixed condensers;

Two Hammarlund .0002-mf. “Midline,
Jr.”” tuning condensers; '

Four blocks, each of three 0.1.mf. con-
densers in one case;

One Hammarlund 100-mmf. equalizer for
grid condenser;

One .0015-mf. fixed condenser;

One 8.0-mf. electrolytic condenser;

Five .02-meg. resistors (20,000 ohms);

One 50-meg. resistor; and mounting-
clips;

One 150-ohm flexible biasing resistor;

One National dial, type VGE (modern-
istic), with pilot lamp and knob;

One front panel, 7 x 10 inches;

One subpanel, with five UY sockets;

Two binding posts, one for aerial and

k one for output;

One A.C. cable and plug;

One A.C. switch and bracket;

One l-ampere fuse and holder.

“The idea of resorting to a simple cir-
cuit to obtain a positive ‘B’ voltage
economically has been in the minds of
many for a long time. The problem pre-
sented itself to Mr. Anderson and myself
principally in connection with a midget
broadcast receiver, so small in size that
it virtually fits in one’s overcoat pocket
—and yet there the receiver is.
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A REAL

AMATEUR CATALOG FREE

Your library is not complete without it. Written by a “ham”, illustrated by a “ham” artist—
Interesting and instructive and above all a RELIABLE catalog to order from and SAVE

MONEY.
$2.95 866 MERCURY VAPOR RECTIFIER $2.95
RCA LICENSED TUBES
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UX245 55 222—8creen Grid 1.00 UxX201A = .65 vxue 5
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RCA sudio transformers, 3 to 1 ratto .. 8 .75  GR 25 ohm rheostats, list at $1.25. BSpecial = § .50
Copper coil 37 diameter %” tubing, per turn ___$.08%3 Phone plugs or jacks, each .45
1,7 goft drawn Virgin copper tubing, per foot $ .08 High frequency buszzers - — $.7%
57 dials for traonlll;’mer. elchd gg 7x18 solid wadnut bl 1.00

ensers .

GE %25“51 :3"' G{OD:I::)nCl)lf‘lm * .55 Brand new RCA 211 50 watters. All in original cartons.

RCA 5 henry 100 mil chokes, 20 ohlm. 14 lbs. Fully moum-“
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HOW TO BUILD
A Good Television Receiver

By R. WILLIAM TANNER, W8AD

HOW TO MAKE SHORT WAVE RECEIVERS

A short-wave recerver suitable for the perfect reception of Television image sig-
nals is not the easiest apparatus to design. Mr. Tanner, who is well-known for his
research and practical achievements in short-wave work, here presents full de-
tails for building a first-class television receiver and he discusses both the radio
and audio frequency amplifiers clearly and accurately. If you intend to build a
television S-W receiver, don’t fail to study Mr. Tanner’s valuable suggestions.

HIS season has the promise of

being a big one for television. Many

stations are now on the air, trans-

mitting motion-picture films and
direct-pickup subjects, as well as silhou-
ette movies in black and white. The films
are not lacking in interest, but are filled
with plenty of action to compensate for
lack of detail. The direct-pickup sub-
jects are of famous persons, vaudeville
acts, ‘etc.,, and some of them have sound
accompaniment.

It will be remembered that, about twe
years ago, television received a great
amount of publicity; its lack of progress
was due to the fact that poorly-designed

reproducing equipment, and ordinary
short-wave receivers, were sold to the
experimentally-inclined public. At that
time only silhouette movies were trans-
mitted. Is it any wonder that television
was looked upon as something yet very
far away?

With the high-grade reproducing ap-
paratus now available, there is no reason
why television should not be more popu-
lar.

For some time the writer has been ex-
perimenting with television. It has been
found that most of the problems lie di-
rectly in the receiver and the audio am-
plifier. Contrary to general opinion, the

224 Ci ot
RF

%

ANT.
=

22
R.

7
7

. &8 6 ?“
14

usual form of short-wave receiver is en-
tirely unsuitable for even fair pictures.
The use of a regenerative detector re-
sults in excessive selectivity, which cuts
off the sidebands and thereby the pic-
torial values of the picture. The audio
amplifier, employed in such receivers,
not only gives insufficient gain but is in-
capable of amplifying the required range
of frequencies.

A special receiver is an absolute
necessity; but there are a number of
major problems involved in the design of
such a receiver, to which the average
experimenter assigns little or no impor-
tance,
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Fig. 1-—Schematic circuit of the television R.F. amplifier and detector.
RFC... Short-wave R.F. choke C 4.... 00015 mf. by-pass condensers R 4.... 0 to 50,000 ohm variable re-
gFCl 0 SO}(I)%“-“?V: R.F. chol:le %1 ]5.000&;1m bia; resis]tors ist, sistor
...... d mt. by-pass condensers . 10, ohm decoupling resistors
C 1.... .00014 mf, 3 section condenser R 2.... 1 to 2 megohm grid leak R 5.... 30 o}xm center-tapped filament
C 2.... .00015 mf. grid condenser R 3.... 0 to 100,000 ochm variable re- resistor .
C 3.... .1 mf. by-pass condenser sistor R 6.... 250,000 ohm plate resistor
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Television
Requirements!

The latest ideas in modern television con-
struction combining simplicity with instant
reception at unusually low price are ever
present in

See-All Scanners
(Kits and Complete Cabinets)

and

See-All
SHORT - WAVE Receivers

Individual parts may be purchased separately.

Literature on request

Television Mfg. Co. of America, Inc.
5 Union Square, New York

WAITII Before m—
you order anythingg
in Short-Waves. |

Whrite for our Wholesale
Catalogue 11

Sets,Adapters,Converters
ALL PARTS - Anything!
We specialize on

SHORT WAVES.

Send few stamps.

DELFT RADIO

524-S Fairbanks Avenue QOakland, Calif.
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FOR
SHORT WAVE
RECEIVERS

The size you want
The type you want
The value you want
The accuracy you want

l: Yowll find them all in the stock of
any Wholesaler handling Type “K”

METALLIZED
RESISTORS

The Metallized line is not only more
accurate, more dependable—it is more
complete. Say Metallized to your job-
ber and you will get our new Type
“K' Filament, adopted by leading set
manufacturers.

For every field of the vacuum tube,
LLR.C. Resistors are supplied. Used
and specified for all short wave receiv-
ers. Rugged, noiseless, accurate, and
moisture proof.

Set builders who wish to establish a
reputation for first class work use
Metallized units. Look for the I.R.C.
label to be sure of getting the genuine.

INTERNATIONAL RESISTANCE COMPANY
PHILADELPHIA TORONTO
Established 1923
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Fig. 2—Circuit of television audio amplifier with filters to prevent motor-boating, and switch to

R 6.., 250,000 ohm plate resistors
R 7... 500,000 ohm grid resistors
R 8... 250,000 ohm grid resistor

R 9... 20,000 ohm filter resistors
R 10... 1,000 ohm bias resistors

Requirements In a Successful Television
Receiver

It is the purpose of this article to
point out these problems and to offer
suggestions as to their cure, as well as
to give the reader constructional plans.

These major problems are:

(1) Sufficient gain, in both radio- and
audio-frequency amplifiers, to pro-
vide good ‘clear pictures at reason-
able distances from the transmitting
stations.

The radio-frequency amplifier must
pass a band sufficiently wide to in-
clude all frequencies encountered in
television. As these frequencies are
from (approximately) 15 to 25,000
cycles, the tuned R.F. circuits will
have to pass a band 50,000 cycles or
50 k.c. wide.

The R.F. and detector circuits must
be free from regenerative effects, in
order not to cut off any of the
higher frequencies.

The audio amplifier must consist of
the correct number of stages to pro-
“vide a “positive” picture,

(5) Motorboating or audio howling
(feedback) must be entirely elimi-
nated.

In order to obtain a picture of good
visibility, the last or power audio
stage will require a tube drawing a
relatively high plate current. The
larger the tube, the better the pic-
ture—up to certain limits.

The use of one untuned, and one
tuned R.F. stage, ahead of a grid-leak
type detector will generally prove quite
satisfactory over a distance of a hun-
dred miles or so; however, results might

(2)

3)

4)

(6

~

change from pictures to voice,
R 11... 16,000 ohm bias resistor
© Hose

.01 mf. audio coupling con-
densers
C 6...1 mf. 250 volt by-pass con-

densers

be inconsistent. Therefore, at least two
tuned stages should be included wherever
possible.

An untuned or ballast stage ahead of
the two tuned stages is almost & neces-
sity when single control is employed.
Construction of the R.F. transformers is
then simplified, since all are wound
alike; and antenna effects are entirely
absent. The additional gain obtained
from this stage is not great, but sensi-
tivity is not its purpose.

Screen-grid tubes will, of course, be
needed in the R.F. amplifier; as the gain
per stage, below 200 meters with three-
electrode tubes, is too low to be of much
use.

Necessity of Proper Shielding

The, use of multi-stage R.F. amplifiers
on short waves brings up the question of
feedback. Complete shielding of all coils,
tubes, variable condensers, and leads
carrying high-frequency currents is a re-
quirement which has previously heen met
in a half-hearted way by designers of
short-wave receivers. The writer has yet
to operate a manufactured, tuned-R.F.,
short-wave receiver in which . feedback
was low enough to bring in the details of
halftone television signals.

Placing the components of each stage
within a separate shield box is almost as
bad as no shielding at all; since feed-
back from the plate to the grid circuits,
resulting in considerable regeneration if
not oscillation, is altogether possible.

If television is to become popular with
the general public, single control of the
tuned circuits will be necessary. As the
waveband now in use for this service
(Commercial and Amateur) lies between

C 7... 2 mf, 600 ‘volt speaker con-
denser

AFC... 30 Henry A.F. choke
NT..... Television or neon tube

100 and 175 meters, plug-in coils are not
needed; this greatly simplifies construc-
tion. Trimmer condensers, in parallel
with the main tuning condensers, can be
employed to bring the various stages into
resonance; exactly as in broadcast re-
ceivers, .

In order to gang two or more tuned
circuits successfully, the stray capacities
should be reduced to the lowest possible
value and be made as nearly equal (in
each circuit) as practical. In addition,
the operation of the controls should not
change any capacity except that of the
tuning condensers. Even with a well-
made ganged condenser, the percentage
of difference in capacities is generally
greater at the low end of the scale than
at the high. Because of this. it is well
not to work at too low a value of tuning
capacity; therefore the trimmers may be
as high as 25 mmf. (.000025-mf.). Minor
variations are thus decreased in impor-
tance.

While the use of a band-pass filter is,
undoubtedly, the best means of obtain-
ing the required 50- to 60-ke. width,
nevertheless plain, broadly-tuned coupled
circuits will give practically as good re-
:}xlts and offer greater ease in construe-

ion.

The mention of broadly-tuned coupling
transformers brings us to the problem_of
regeneration. In the detector circuit this
is easily eliminated by not providing a
tickler, but in the R.F. stages the matter
is entirely different. Even though the
elements within the screen-grid tubes are
shielc!ed, it is possible that external
couplings, either magnetic or capacitive,
may be so great that regeneration is
present. This will sometimes (unfortu-
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Every detail of short wave receiver construc- New Type 8-W Conden-
Shiclded Polarized R.F. tion must be right if real results are to be ser. Designed especially
Chake Coil. Minlmum b g d for high frequency work.
external field. Low dis- & ta"-le . o Compact. Vibration
tributed capacity. One inferior part will make almost worth- proof. Nine sizes. S8in-

less an otherwise good receiver. db o el Gty
That is why it pays to use parts of known
quality, designed by engineers whose exper-
ience covers the entire history of broadcast-
ing, and whose reputation is world-wide.
Hammarlund Condensers, Chokes, Coil
Forms and Tube Shields are precision-built
for assured results. Ask your radio parts
dealer, or write direct to us.

l HAMMARLUND MFG. CO.,

424-438 W. 33rRD STREET NEW YORK, N. Y,

Coil Forms of Low Loss
Isolantite. Non-slipping Screen-Grid Tube Shield.

surface; no drliling. Four, g‘O’b Bgm)y R.Q.dio’ Aluminlum  shell and

five or six prongs to fit base. Special cut-outs

standard sockets or the a m ma rl u nd for up-draft coolng. De-
new Hammarlund Isolan-

signed for sub-panel soe-
tite Sockets. PRECI/ISION
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nately, quite frequently) cause the am-
plifier to oscillate. Broadly-tuned trans-
formers accentuate the already existing
feedbacks. Therefore, these feedbacks
must be eliminated to the highest possible
degree.

All circuits (such as screen-grid, plate
and cathode) should be properly by-
passed. The use of “decoupling” resistors
is far more effective in reducing feed-
back than the usual type of R.F. choke
in the individual leads. If the tube sock-
ets and transformers are separated any
distance, the plate and grid leads MUST
be run in metal tubing; preferably cop-
per or brass.

A peculiar condition exists in a tele-
vision audio amplifier., If a grid-leak
type of detector is employed, an odd
number of A.F. stages must be used;
with a biased detector, an ever number
is needed. The reason for this is that,

NEON
TUBE

MAKE

ployed with some success, one or two '45s
will give much better pictures. One is
generally sufficient for the average re-
ceiver,

Now that we have an understanding
of the problenis of the television receiver,
together with an idea of how these are
solved, let us advance to the construc-
tiona] details.

Fig. 1 is the schematic circuit of a
three-stage R.F. amplifier (the first stage
being untuned) and a non-regenerative
grid-leak detector. This makes a compara-
tively inexpensive arrangement and will
give good results at a distance of five
hundred miles or more from the trans-
mitting station.

Values of Required Components
The ballast stage employs a radio-fre-
quency choke in place of the usual re-
sistor for coupling to the antenna. This
permits greater freedom from interfer-

B~ 75+ 1804-/2 5V. 300+

IIH’ /H'

3RD. 2
ND 15T
RF Uzr: RF *TGno,

™

. ANT.
Fig. 3 — Layout of
parts on a Silver-
Marshall type %21
metal chassis.

Py

when a signal is passed through a vac-
uum tube, it shifts in phase 180 degrees;
this means a complete reversal of the
picture in each stage. In grid-leak de-
tection, rectification takes place in the
grid circuit and a 180° shifting of phase
occurs ahead of the audio amplifier.

Therefore, in the practical receiver,
three audio stages will be needed when
the detector is of the grid-leak type; and
four stages for the hiased detector.

Resistance coupling becomes a réquire-
ment when the wide band of frequencies
is considered; but even then the lower
frequencies will not be passed efficiently
unless the coupling condensers are of
relatively high capacity. The resistors
should be of the finest quality obtainable;
preferably those having pigtail connec-
tions and soldered into circuit perma-
nently, rather than of the kind that plug
into clips.

Audio feedback or motorboating is
easily eliminated by the use of audio
filters, connected in the “B+" leads to
the detector and intermediate A.F.
stages. Such filters are simple, consist-
ing merely of fixed resistors and high-
capacity bypass condensers.

To provide proper illumination of the
television or neon tube, the power tube
should be one drawing at least 20 milli-
amps. While '71A tubes can be em-

ence by nearby stations, This antenna
coupler may be a standard choke or a
coil consisting of 50 turns of No. 30 wire
on a bakelite form, one inch in diameter.

Bias for the R.F. amplifiers is obtained
in the usual manner; by means of 500-
ohm resistors (R) connected in the ca-
thode leads. These are shunted by .006-
mf. bypass condensers.

The decoupling resistors R1 have a
value of 10,000 ohms each, and are con-
nected in the 180- and 75-volt leads be-
tween the third and second R.F. stages.
This method is employed in many com-
mercial short-wave receivers, and has
proven far superior to the usual R.F.
chokes. The “postage-stamp”’ type of by-
pass condensers, .006-mf. capacity, will
give as good results as larger ones and
have the advantage of small dimensions
and extremely low inductive effect.

The ganged, three-section tuning con-
denser C1 may be a regular .00035-mf.
broadcast type with all rotor plates, ex-
cept three per section, removed. A unit
having extra-heavy plates and of solid
construction should be selected. A three-
compartment shield will be needed for
this. There are a number of parts man-
ufacturers now making three-gang
.00215-mf. shielded condenser; and one
of these should be given preference over
a modified .00035-mf.

very good size.

SHORT WAVE RECEIVERS

When R.F. transformers are enclosed
within metal shield “cans,” the diameter
of the winding forms should be rather
small, in order to reduce losses to a min-
imum. A diameter of 1% inches is a
Threaded bakelite tub-
ing of this diameter can be procured from
all radio supply stores, and is sold in
2-inch lengths. These forms are threaded
for 64 turns per inch and are best suited
for No. 30 enamelled wire. One length
will make two transformers.

Assuming that this type of form will
be used, cut one in half and drill four
holes in each form, along one edge, for
soldering lugs. Wind the secondary with
41 turns of No. 30 wire, and solder the
leads to two of the lugs. (The lugs are
attached to the form by means of 8/32
machine-screws, Y%-inch long.) The
primary is then wound, starting at the
ond near the lugs. Wind 40 turns of No.
34 S. C. C. wire in between the second-
ary turns, and solder the leads to the
two remaining lugs. All transformers
are wound alike, and all coils in the same
direction.

The top lead (farthest from the lugs)
of the secondary goes to the grid and
the top lead of the primary goes to the
plate. All three transformers must be
connected into the circuit in the same
manner; otherwise ganging will be im-
possible.

The metal tubing for the plate and
grid leads should be of % inch stock, and
grounded to “B —.” The exact length
of each will depend upon the scparation
of the tube sockets and R. F. trans-
formers.

Overloading of the detector and audio
amplifier is prevented by the volume con-
trol R4, which has a value of 50,000
ohms. This is connected to vary the
screen-grid voltage, on the R. F. tubes,
from zero to 75 volts.

The variable resistor R3 in the screen-
grid lead to the detector is employed to
provide the highest degree of sensitivity
possible. This has a maximum resistance
of 100,000 ohms.

The circuit for the audio amplifier is
shown in Fig. 2. Two screen-grid inter-
mediate stages precede the power stage;
all stages are resistance-coupled to pass
all frequencies from 15 to 50,000 cycles.
Connections for the audio filter resistors
R9 are clearly shown.

A switch (SW) in the plate circuit of
the '45 power stage is provided to allow
either a speaker or neon tube to be used
at will. The speaker filter (AFC-CT) is
the usual choke-condenser combination.

It will be noticed that a voltage of
300 is specified for the plate of the '45
tube; this is not excessive since 50 volts
is required for grid bias. Any type of
“A and B” eliminator can be used, pro-
viding the voltage and current ratings are
high enough.

His experimental television receiver
was only a breadboard model, and far
from being a good looking job; therefore
specifications are given herewith for a
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FOR THE PAST SIX YEARS WE HAVE BEEN DEALING
EXCLUSIVELY IN SHORT WAVE

RECEIVING and TRANSMITTING APPARATUS

WE CAN SUPPLY ANY PART LISTED IN THIS BOOK
AT LOWEST DPRICES
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Single Midget Microphones

Two Button Midget

SCANNER

Here is the finest
practical Televisor for
the Home. You can
now view pictures
with pleasure. Pio-
neer scanner jis as-
sembled, tested and
guaranteed, its fool-
proof gives perfect,
clear, brightly illdm-
inated pictures. Disc
has 120 holes rather
than the 60 generally
used, Neon adjustment
which gives perfect
framing of picture at
all times, synchronous motor
functions continuously. Pic-
tures are 4 inches wide,
that several persons can
see at one time without
stooping or stretching.

P $39:0

Television Receiver

MILES REPRODUCER Co.°®

26 £.22"°ST. NEW YORK CITY

... $5.00
7.50

Microphones

- $10.00
.. 15.00 -

Desk Type
Single Button

television outfit money can buy

Write for our complete
line of microphones . . .
also other literature on
Horns, Units and Amplj-
fiers, Dept. SWB.
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PIONEER TELEVISION

This combination will give you the finest
DESCRIPTIVE CIRCULAR ON REQUEST

PIONEER TELEVISION CO. Ine.

26 Exchange Place, Jersey City, N. J.
Penn. Dock & Warehouse Bldg., 4th Floor
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permanent, modern layout. A “721” S. M.
pierced metal chassis should be pur-
chased, together with six UY five-prong
and one UX tube sockets, sub-panel type.
These are mounted as shown in the lay-
out (Fig. 3).

If the builder does not care to go to
the trouble of constructing the R. F.
transformers and shield cans, Silver-
Marshall “Type 123” broadcast- trans-
formers may be used, by removing turns
from both the primaries and secondaries.
A total of 50 turns should be left on the
secondaries and 40 on the primaries.

These transformers may be readily
mounted, in the ‘holes provided, directly
under the gang condenser. All fixed re-
sistors, bypass condensers and R. F.
chokes should be mounted underneath the
metal chassis.

No. 14 insulated tinned wire must be
used for the filament circuits; though
No. 18 is large enough for the R. F. and
other circuits.

Octocoil Winding Data

To cover the short wave bands from
16 to 225 meters, 4 plug-in coils are used,
each coil being 1% inches in diameter
and the turns or coil form being octo or
8-sided and not round as in most coils,
with the turns supported only from the
8 respective ribs. These coils “L1” are
designed for operation with a .00015-mf.
variable condenser; the tickler is repre-
sented by “L2.”

Meter No. of No. of
Color Range Turns, L1 Turns, L2
Green 18- 30 3 [
Brown 29- 58 13 13
Blue . 54-110 21 15

103228 54 Nz
Data on National "Short Wave” Coils for
Their Battery Type Short Wave

Receiver .
The secondiary winding of the coils
being shunted by 90 mmf. (.0009 mf.)
variable condensers. Diameter of coil
forms 1% inches:

No. 10 coils, covering from 9 to 15 meters:
Secondary 2 5/6 turns of No. 16 Enamel
P’rimary 1! 5/6 turns of No. 34 Enamecl
Tickler 3 turns of No. 32 Double Silk.

After the set is completed, connect it
to a good power pack and insert the
tubes. Assuming that the set is ready to
operate, tune in, say, W2XCR (in Jersey
City, N. J.) on approximately 105 meters.
This is done by listening in on the
speakér. Then switch over to the neon
tube and start the scanning-disc motor.

A Jenkins “Model 100” radiovisor was
used by the writer; so the operation of
this will be described. Turn the motor
rheostat up so that the disc passes
through and beyond synchronous speed;
and then retard its speed slightly by cut-
ting down on the rheostat. Reduce the
speed still further by braking the motor
shaft with the thumb and forefinger;
until the picture appears. If the picture
tends to progress to the right, the speed
of the motor is too high, and the rheostat
should be cut down still more. If the
progress is to the left, either the speed
of the motor is too slow or the braking
was not done correctly.

Coil Data

No. 11 coils, covering from 14.5 to 25 meters:
Secondary 6'4 turns of No. 16 Enamel
Primary 3 5/6 turns of No. 34 Enamel
Tickler 3 turns of No. 32 Double Silk.

No. 12 coils, covering from 23 to 41 meters:
Sceondary 11 5/6 turns of No. 18 Enamel
Primary 7 5/6 turns of No. 34 Enamel
Tickler 3 turns of No, 32 Double Silk.

No. 13 coils, covering from 40 to 70 meters:
Secondary 19 5/6 turns of No., 18 Enamel
Primary 12 5/6 turns of No. 34 Double Silk
Tickler 4 turns of No. 32 Double Siik.

No, 14 coils, covering from 65 to 115 meters:
Sccondary 34 65/6 turns of No. 24 Enamel
Primary 21 5/6 turns of No. 34 Double Cotton
Tickler 4 turns of No. 32 Double Silk.

No. 156 coils, covering from 115 to 200 meters:
Sccondary 62 5/6 turns of No. 28 Enamel
Primary 38 5/6 turns of No. 32 Double Silk
Tickler 5 turns of No. 32 Pouble Silk.

DESIGN OF COILS USED IN SHORT-WAVE
RECEIVERS:

Pilot *“Super-Wasp'': tuning capacities 160-mmf
{max.) in series with .0l-mf., regeneration ca-
pacity 250 mmf,

Diameter of form, 1% inches.

Mcters Antenna Detector Coypler

Covered  Coupler Grid  Tickler
(Approx.) Turns {Spaced 4 in.)
14.5-27.0 4%4No.24DSC 3%:No.24DSC 4No.24DSC
26.0-50.0 914No.24DSC 7% No0.24DSC  6No.24DSC

48-100 20%No.24DSC

174 No.2dDSC TN0.24DSC
105-200 464 No.24DSC

45% N0.24DSC 15No.21DSC

0
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TELEVISION NEWS is the criterion of this new industry.

TELEVISION NEWS is sold on all large newstands for 25c a copy.
Yearly subscriptions may be had at $1.25 (Canada and Foreign $1.50),
check or money order preferred. With the yearly subscription readers
of the Short Wave Book are entitled to two previous issues no charge.
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Desk 25
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Back to the ‘CATWHISKER'
HAPPY DAYS

DECADE of engineering skill separates Television from Radio.
1922 was a period of crystal sets and experimental broadcasting
stations and enthusiasts of that time are now making great pro-
E Now in 1932 Television is in
interested, will reap the benefits of study and experimentation, a few

HOW TO MAKE SHORT WAVE RECEIVERS

After synchronization has been reach-
ed, the picture may “hunt” slightly but,
in time, will steady down of its own ac-
cord. The effect may be hastened by
braking the motor shaft each time the
picture swings to the right.

Framing the picture, either horizontal-
ly or vertically, is accomplished by means
of the hood covering the neon tube; this
is supplied with the radiovisor kit.

The standard scanning disc used at
mos{ transmitting stations is the 48-hole
type, so this should be specified when
purchasing the radiovisor.

Very little has been written on the sub-
ject of television, especially in regard to
the R. F. end; therefore this article
should be helpful to those interested in
the most fascinating branch of short
waves,

The writer will be glad to advise any-
one on other details upon receipt of a
stamped envelope.

Hammarlund: for tuning capacities 125-mmf.; re-
generation 100 mmf,
Diameter of form, 2 inches. Windings separated

1 turn.
Grid Coil Plate Coil
Meters Turns Turns
14- 24 3 No. 16 DSC 3 No. 16 DSC
22- 40 7 No. 16 DSC 5 No. 16 DSC
35- 65 15 No. 16 DSC 6 No. 16 DSQ
6C-110 24 No. 18 I'SC 12 No. 18 DSC

No. 16 wire spaced 11 turns to inch; No. 18,
17 turns.
Variable primary of 6 two-inch turns, used with
all coils, is 1 13/16 inches in diameter, hinged.
Silver-Marshall “Midget”: for 140-mmf. tuning
capacities,
Diameter of form 1 inch: primary (tickler) wound
in slot. Forms threaded 39 turns to inch.

Tuned Secondary Primary
Meters Turns Turns
16-31 81, 52/3
30-57 13% 72/3
55-104 25% 12 1/3
103-195 461 25 2/3
“Craft-Box” tube-b. coils. h de. Forms
1%3-inch. Tuning capacity 32-mmf. Regen.
grn:.‘ion capacity, same. Windings scparated -
inch,
Tuncd Secondary Tickler
Meters urns Turns
18-25 7 No. 28 DCC 7 No. 28 DCC
25-35 10 No. 28 DCC 10 No. 25 DCC
35-45 15 No. 28 DCC 14 No. 26 DCC
48-66 20 No. 25 DCC 18 No. 25 DCC
£3-100 50 No. 28 DCC 50 No. 28 DCC




HOW TO MAKE SHORT WAVE RECEIVERS 69
We Carry a COMPLETE LINE of Parts and Speakers and will gladly give prices on any unit
or part shown in this or any magazine. We can also furnish parts or complete units for Short
Wave, Transmitters, and Public Address Systems,
OUR PRICES ARE RIGHT
R.C.A. Victor Hand Mikes $2.95 Jensen D. 15 A.C. Tube - Temgle lE:omparan:or 2 or
Rect. .. SR e 1 4 Speakers SRS
Sangamo Input Trans. . 175 g G50 ¢ 300 Vit Fieid Extra Speaker Adapter .. .59
Sangamo Output Trans .. 1.75 with Output Trans. ... Farrand Magnetic Chassis 1.95
B. B. L. Phono Pick Ups 6.95 R.C.A.—D.C. 300 Volt Field Peerless A.C. Dynamic
Esico lrons 1.75 Less Output Trans. ... 5.50 Chassis 12"
"""""" Oxford 9” Midget D.C 3.45 Peerless D.C. 127 ... 6.95
Remler .00035 Cond. ... 1.95 gy¢org . Peerless A.C. Tube Rect.
Remler .0005 Cond. ... ... 2.25 Oxford 127 . S S .00
Transmitting Crystal Oxford 6 = R.C.A Magnetic Chassis
Holders ... .. .. 1.75  Oxford 9” Midget A.C 100 B. .. .. —p— 8
Flectheim 0-500 DC Meter 1.95 Tube Rect. ... -... 7.50 B.B.L. 9” Magnetic .. 5
Flectheim 0-600 A.C. D.C. 2.75 Oxford 10/52” A.C. Tube B.B.L. 12” Magnetic . _ J
866 M. V. Tubes ... ___ 2.85 Rect S B R.C.A. 100 B. Speaker ___ 3.95
Forrest 10 Amp., Chargers Oxford 12”7 A.C. Tube B.B.L. Magnetic Unit in
with 2 Bulbs. Special ...19.75 Rect. e e ... 10.50 Red Box
Only 10 left. Oxford 14”7 A.C. Tube Rola D.C. Midget .
Farrand Inductor 9”7 A.C. Rect 2. Rola A.C. Midget
or oo S oee .. 5.95 Amplion Mikes d Rect. ... .. ...
Farrand Inductor 12”7 A.C. R.C.A. 106 D.C. ... . _ 645 Faradon 12 Mfd.
or (% e 6.95 R.C.A. 106 A.C. Tube Blocks ... -
R.C.A. Victor D.C. with Rect. in Cabinet _____ . 12.95 Faradon 7 Mfd.
Output Transformer 7.95 Prime Electric Phonograph Blocks .
R.C.A. Victor D.C. Less Motor A.C. ... . 5.95 Tungsol 8 Mfd. Electro-
Qutput Transformer 6.95 C.R.L. (Pickup) Volume lytic Condensers ... ... .35
R.C.A. Victor A.C. 11.50 Control e .95 Benjamin 5 Prong Socket .35
Baldwin D.C. with Output Remler 0005 Condenser 2.25 Belden Fused Cables 7
Transformer e e & Flechtheim 0-500 Volt D.C. Wire - . LS
Baldwin D.C. Less Output Meter . - .. 1.95 4 to 5 and 5 to 4 Tube
Transformer Flechtheim 0-600 Volt A.C. Adapters ... .. .49
Baldwin A.C. 280 Tube and D.C. Meter . B.B.L. Scratch Filters .35
Rect. .. ... ._ - ... 6.95 Sangamo A.X. each 4 to 4 Tube Adapters .15
Jensen D. 7 D.C. 7.95 Sangamo B.X. or 1000 Ohm Pigtail and other
Jensen D. 7 Jr. Aud. each P — 1.75 sizes .. .
Tube Rect. ... . .. 12.95 Frost 200,000 Ohm Volume Forrest 10 Amp Chargers
Jensen D. 8 A.C. Westing- Control . ... .. .39 with Bulbs ... e 19.50
house Rect. U X+ R.F. Coils 0005 and .00035 Allen-Hough A.C. Motor .. 2.95
Jensen D. 9 D.C. . 7.98 each ... . . e o9
Jensen D. 9 A.C. Tube Zenith 4 Gang Condenser 1.25 And many other bargains.
--12.95 Hammerlund .0005 Conden-
SErs .o, .. .95 Write in for prices.
TRY-MO RADIO CO. « 177 Greenwich St. »  New York, N. Y.

2nd EDITION

This Big Book
Revised

7 Full of New

The Maruad, q. Sho t WEV e
| r =
~  Circuits and '
i |

Now Ready!

Send for it today.

S,

FREE Clarostat Sttt
Control Handbook %42
and Cata|og

-
S
A\

THE HOW AND WHY OF | A
LONG DISTANCE S+HORY WAVE RECEPTION

Short Wave Radio |
Data.

Edition

A real handbook of radio and sound informa-
tion---A handbook for the Manufacturer,
Distributor, Dealer, Serviceman and Experi-
menter. Many circuits explained including
Volume Control, Tone Control, Voltage Reg-
ulation, Television, etc.

Thoroughly
vised a
brought up
date, this
thoritative 64-
page Manual of
Short Wave Ra-
B dio describing in

re-
nd
to
au-

; e e ol S leiest Here is a book for constant reference.
ROy R e e ) and best short-
wave receiving

circuits, converters, meters, etc. Beautifully printed on
fine coated stock. Entirely new contents. Use coupon
below. A big 50 cents worth.

— — — — COUPON — — — —

NATIONAL CO.. Inc.
STAMPS or M. O.

Write for the “Clarostat Control
Handbook” and mention this
magazine—No Charge, of
course.

Clarostat Mfg. Co., Inc.

I 285 North 6th St.,
SWHB-1-82 m— =

—Please mention the Short Wave Book when writing to advertisers—

] 81 Sherman Street.

Malden, Mass.

l(}entlemen: Enclosed please find 50c (stamps
or money order) for which please send me
your Manual of Short Wave Radio, second
| edition.

Name

| Address

Brooklyn, N. Y.
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The mechanical assembly of the parts,
together with the shielding, is not diffi-
cult and anyone handy with tools should
be able to build this set in a few eve-
nings.

A sneet of aluminum is mounted on
top of a wooden baseboard and fastened
by four screws, one in each corner. The
two shield cans are very durable, with
ample space for the coils and tubes. The
heavy aluminum sides slide into grooved
aluminum posts, which have iarge over-
laps and are held firmly in position by
four screws. A hinge is easily affixed
to each shield, by drilling four small
holes, and is bolted to the box; this is
very handy when changing coils. The
three plates that shield the condenser
C1 and C2 are very efficient.

Only one wire connects to each of the
condensers C!, C* and C*. The rotors of
these condensers and the “F—" term-
inals of the tube socket are bolted to the
chassis and the chassis is grounded;
which makes a common return and saves
time in wiring. Shielded wire is vsed
throughout and is point-to-point; all con-
nections being soldered. (Care should be
exercised not to use too much flux as

A metal tab is soldered directly to
the clip of the grid leak as shown in
Fig. C. A similar piece is made and
drilled with a hole in the tab to pass
a 6-32 brass machine screw. A hole is
drilled %-inch from the screw fastening
the clip to the bakelite mounting strip
of the grid-leak mounting. The second
strip is now arranged in such manner
as to be variable in the surface exposed
to the fixed strip, being pivoted by the
same screw used for the mounting of
the binding post as shown (Fig. 2). The
binding post (B1), used to connect the
antenna directly to the grid of the R. F.
tube, is fastened to a screw soldered to
the one which fastens the clip to the
bakelite strip. The ground binding post
(B3) is mounted on the bakelite strip
in the same manner as the series-con-

2-Volt Tube Receiver
By JOHN CARTER
(Continued from page 8 )

i

The 2-volt tube S-W
receiver fitted with ver-
nier dials.

this will cause leakages.) It is very
important that all holes drilled in the
aluminum shield boxes for the wiring
connections should be made as small as
possible, so that the shield on the wire
fits the hole snugly. This grounds the
shields around the wire and helps stray
radio-frequency currents from entering
the boxes.

All terminal connections are brought
to the rear of the set and mounted on a
strip of bakelite. The aerial condenser
C4 and the phone jack are insulated from
the aluminum panel with mica or bake-
lite washers. Two round aluminum cans,
of the type used for coils, serve to shield
condensers C3 and C*.

An aerial sixty to seventy feet long,
wsing single-stranded copper wire, was
found very satisfactory, and the selec-
tivity of the set was also very good;
this is made possible by the use of con-
denser C3. The setting of this condenser
depends upon the length of aerial used
but, generallv, it must te lowered as the
desired wavelength is lowered. Use a
good ground connection, preferably di-
rect to the ground; if this is not avail-
ahle, a water pipe should be used. Care
must be taken that all paint and corro-

The Short-Wave S-G Craft
Box

By BERYL BRYANT
(Continued from page 14 ).

denser binding post (B2) and its screw
is soldered to the lower clip of the
mounting. On the rear of the baseboard
should be left a space 1% inches wide
by 9 inches long for the “A” and “B”
batteries, which are held in position by
a strap of fibre or “fish” paper. This
strap should be an inch wide and strong
enough to prevent tearing.

Adjustment and Operation

To operate the receiver the batteries
are first placed on the rear of the base-
board but not fastened down until con-
nected; all are connected in series, to

HOW TO MAKE SHORT WAVE RECEIVERS

sion is removed and the pine scraped
until the clean metal shows. More short-

wave circuits fail to oscillate from the
lack of a good ground connection than
‘any other known cause.

The two main tuning dials are C1 and
C2; the oscillation is controlled by CA4.
To simplify tuning, and to make possible
accurate logging, small calibrated dials
instead of knobs are used to rotate C3
and C4.

The attractiveness of the panel and
the symmetrical layout of the parts put
this receiver on a par with any set. In
New York City this set has brought in
England, Holland and numerous Ameri-
can stations.

List of Parts

Ct, ...Two Hammarlund 125 - mmf.,
Midline condensers:

Il 1o 0ac- 0o 008 Two sets of Hammarlund plug-
in eoils;

(&8 -q0000000000d One Hammarlund 65-mmf. vari-
able condenser;

(&1 00000000004 One Hammariund 100-mmf. va-
riable condenser;

(88 ooooocoocacad One .0001-mf. Aerovox fixed con-
denser

C6. C7. C8, C9...Four .01-mf, Aerovox fixed con-
densers ;

(G 568000000 - - o One .002-mf, Aerovox fixed con-
denser :

Rl ............One Electrad. 4-megohm grid
leak and mount;

R2 ..One Electrad 100.000-ohm rheo-
stat ;

R3 One 10.000-ohm Acrovox Tesise
tor:

R4 PEEPSSNs .One 100-ohm potentiometer:

ZZ 7 IR Three Hammarlund 250 chokes;

N - 9. N Three UUX tube sockets:

IO g One Aluminum panel. 7”x16™;

One Sub-panel, 814”x14";

One Audio transformer

Two Blan “A-1" aluminum shield
boxes :

Three Alcoa
plates ;

Two Aluminum coil shields:

One phone jack ;

One filament switeh.

aluminum  shield

provide 135 volts. Two 4%-volt “C”
batteries connected in parallel are used
for the “A” battery, or, if longer life
is desired, three dry cells connected in
series may be used. “A—" and “B—"
are connected together and to the lead
from the filament switch. The “A--”
is connected to the “A” battery, “B--
Det.” and the R. F. screen-grid lead to
45 volts positive. It was found by ex-
periment that a slight increase (not over
67% volts) on this grid improved signal
strength to a noticeable figure. The
“B--90” and “B-}-135” are also connected
to the proper battery terminals.
Caution: do not connect the batteries,
especially the “B” batteries, until the
constructor is positive that all connec-
tions have been properly made in the
receiver.—Radiocraft.
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The “HAWK®'
$22.00 NET
Three tube short wave

receiver.

Screen Grid R. P,
Screen Grid De-
tector.

Pentode audio.

Uses two 236's and
one 238 Pentode
with either A.C. or
D.C. on the fila-
ments.

New Isolantite plug
in coils wavelength
range 17 to 115
meters supplied
with each receiver.

THE BEST
RECEIVER BULY
ON THE
MARKET

Isolantite coil forms with knobs the most effieient coil forms

ever offered. Low loss for receiver or trarsmitter. 4-5-8
prong type 57c wa.

ALUMINUM SHIELD CANS ASSEMBLED WITH SLOTTED
CORNER PIECES. SPECIAL SIZES TO ORDER
Height Width Length Price
8" 50 "

; $1.75 Aluminum slotted corner
8’ ok ar 2.25 material 20c per ft.

| T (i 107 2.45 Aluminum Panels
o 7 et 107 2.75 1/16¥—7/10c per
“ (44 8 147 3.25 square inch; 3/327—
m 144 ™ 127 2.95 3%c per square inch;
™ 37 147 3.95 16’’—1c per square in.

We speclalize in short
wave transmitting and
receiving parts and sets
and can supply anything
specified in this book.

Eisman Phones—special
$1.60 pair.

Featherweight Phones—
special $2.50 pair.

25A WARREN STREET

NEW YORK, N. Y.

RADIO === CODE

Here is Everything e
You Need
To Become An
Expert Wireless

Operator

Within a short time
and at little expense
you can learn to read
everything on the air.
A little of your time
with our equipment and
you are an expert wire-
less operator.

We specialize in CODE EQUIPMENT
and nothing else. If it pertains te the
code, we have it.

Code Transmitters Transformers
Book of Instruction Tube sockets
Extra Tapes, all kinds Tubes

Oscillator Units
Write for details and prices

INSTRUCTOGRAPH COMPANY, Dept. K-12
912 Lakeside Place, CHICAGO, ILL.

Head phones and keys

PROFIT

Fluctuating line voltage causes many
a short-wave signal to fade before
you catch the call letters. And many
a good tube goes blooey at a critical
moment, from the same cause.

AMPERITE automatically corrects
line voltage variations, up and down,
to exact requirements, between 100
and 140 volts. Saves tubes, prevents
overloading, improves tone, reduces
set upkeep.

A type for every radio. Can be in-
stalled in five minutes, without
chassis changes.

Ask your dealer or write to
Dept. HB-1 for Installation
Chart,

AMPERITE (Grporation

PERITE
yord Self-Adjusting
PLINE VOLTAGE CONTRO

J

SHOLT WAVE
HEADQUARTERS

Clyde Fitch, C. H. W. Nason, John Carter,
Clifford E. Denton, “Bob” Hertzberg, J. P.
Lieberman, Beryl B. Bryant and many other
big men in Short Wave radio are constant
visitors to our establishment.

We can and did furnish most of the material de-
scribed in this book.

From Galena to Quartz . . . Pilot lamps to
Photoelectric cells . . . catwhiskers to relays . ..
Television motors, lamps and lenses . . . every-
thing pertaining to

RADIO

we have or know where to get.
We issue no catalogue. Write to us for your
requirements.

Dept. SWB

Established 1923
The largest Radio Library in the world. Can
furnish any radio magazine . . . including most
back numbers.
BILAN THE RADIO MAN, Inc.
89 CORTLANDT STREET
NEW YORK, N. Y.

. —Plense mention the Shoxt.Wave Book when writing to advertisers—
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Not only in America, is the Scott All-Wave sup-
plying an entirely new concept of radio perform-
ance. In other lands too—in difficult spots, this
receiver is doing equally sensational work. For
instance, atmospheric conditions are so bad in the
Canary Islands that reception there has always
been considered almost impossible. Scott All-Wave
Receivers located in the Canary Islands, bring in
stations 9,000 and 10,000 miles away with good
clarity and volume, But it is the underlying season
for such amazing performance that interests you/

The Scott All-Wave Receiver is so powerful and so sen-
sitive, that when operated with the volume turned way
down below the noise level, there is still more than enough
sensitivity to give ample loud speaker reproduction of
signals originating 9,000 and 10,000 miles away. This is
one of the main reasons why Scott All-Wave Receivers
are being used with complete success in 63 foreign
countries today—why Scott owners in his country can
tune ‘round the world with their receivers whenever
they choose—and why YOU will want a Scott!

What is the Difference that makes the Scott
All-Wave so much Better?

The Scott All-Wave is not a factory product. It is
built in the laboratory by experts and to laboratory exact-
ness, Physical messurements are by the mierometer—
electrical measurements are computed to the smallest frac~
tions—each nut and bolt, each wire, and each operation,
no matter how small, i3 performed by a man with a thor-
ough technicel understanding of radio.

The result is a precision-built receiver capable of do-
ing things that factory-built receivers can never hope to
do. The result is sensitivity so grea: that Chicago owners
can listen to G58W, Chelmsford. England; 12R0, Rome;
VKSME. Sydney; HRB. Honduras; and many others any
day they choose. The result is alse perfect 10 K#ocycle
selectlvity. No “cross talk.”” And the resulting tone is
nothing short of downright yealssm~full, round and natural.

The E. H. Scott Radio Laboratories, Inc.

Formerly Scott Transformer Co.
4450 Ravenswood Ave., Dept. gB2' Chicago, III.

.
TaRmuRaf

To
® Rico
* manon =Y

* sanonet™

CLEL TS

These Foreign Couniries
Now Served by SCOTT
ALL-WAVE RECEIVERS

Alaska
Argentine
Barbados

. Belgium

. Bermuda
Brazil

British Guiana
British Oceania
Canada

Canal Zone
Canary Islands
12. Chile

13. China

i4. Columbia

15. Costa Rica

. Cuba
17. Czechoslovakia
18. Dominican Republie
19. Ecuador
20. Egypt
21. England
22. Finland
23. Franee
24. French West Africa
25. French West Indles
26. Germany
27. Greece
28. Guatemala
. Haitl
30. Hawail
31. Honduras
32. India
33. Italy
34. Jamalea

Cee S Lo SOV

39. Netherland East Indies
40. Netherland West Indles
41. New Zealand

42. Nicaragua

Darkened areas show

the foreign countries in

which Scott All-Wave

Receivers are depended

on for radio contart

with the rest of the
world.

G

.n"“

Sturdy Construction Protects

Precision Adjustments
The preeision work, which gives the Scott All-Ware its
supremacy is assured constancy by the heavy steel chassis
—rigid as a bridge., and chromsum plated to protect it
from deterioration. The All-Wave chassis is so sturdily
buflt that it is unconditionally guaranteed for five full
43. North Africa  years. Any part proving defective within

44. Norway that time will be replaced free of charge.
:g. :anlma Wri D 1

. Peru i
47. Philipplne Islands rite for etails
48. Poland Surely, a 15-550 meter re-
49. Porto Rico ceiver that will satisfy the ex-
50. Portugal acting requirements of 63 dif-
51. Salvador ferent foreign countries, will

suit your needs better than any

52. Samoa Islands
other, Surely, a receiver that

53. Scotland

54. Siam is tested on reception from
55. Southern Rhodesia London and Rome before ship-
56. Spain ping is the recelver you would
57. Switzerland rather own. Mail coupon to-
58. Trinldad day for full particulars of

59. Unioii South Africa
60. Uruguay

61. Venezuela

62. Wales

63. Yugoslavia

CILI - e S S SOs!

The E. H. Scott Radio Laboratories, Inc.
4450 Ravenswood Ave., Dept. HB2
Chicago, Illinois.

Send mm full details of the Scott All-Wave,
15-550 meter superheterodyne.
Check here if 8¢t Builder (] Dealer(J Radio DXer[]

the Scott All-Wave Receiver.
(Name and address of
Scott ownerinany foreign
country, sent onrequest.)

Name ...
Address .
ToWR ...cooevenane

—Plecasc mention the Short Wawve Book when writing to advertisers—
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ETTERS from engineers, salesmen, experimenters

.. . tell us that interest in Shcrt Waves 1s at fever

heat and increasing rapidly each day. The

Short Wave branch of radio is gathering into its folds

thousands of new “‘thrill seekers.” Experimenters, as

in the early days of Radio, again have the opportunity
to bring about stirring new inventions.

ND SHORT WAVE CRAFT, th: Experi-
menter’'s Magazine, is doing its bit in stimu-
lating interest in this branch of Radio. Its
articles are written by the best informed engineers of

the industry . . . its editors know every phase of the
field.

EEP up with new developments by reading

SHORT WAVE CRAFT which is 2xclusively

a Short Wave magazine and therefore can give
you the very latest and most authentic information.

SHORT WAVE CRAFT is sold on all large newsstands
for 25¢ a copy. Yearly subscriptions may be had at
$1.25 (Canada and Foreign $1.50), check or mcney
order preferred. With the yearly subscription readers of
the Short Wave Book are entitled to two previous issues
no charge.

SHORT WAVE CRAFT Des]c 20 98 Par]c Place), New Yor]c, N Y.
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Built for DERFOIRMANCE

Bxact voltage control is of paramount importance in constructing short-wave equipment.

That is where Electrad experience counts. Resistor specialists for more than ten years,
Electrad provides a standard of resistor quality praised throughout the world by engineers,

manufacturers and service men.

Whatever your resistor requirements are, put them up to Electrad. Write Service Depart-

ment for literature.

ADJUSTABLE
SLIDING CLIP

TRUVOLT
The Most
ADAPTABLE

RESISTOR

U. S. Patent
1,676,869 and
Pats. Pend.

Truvolt Resistors are unlike any other “fixed”
resistors in two important respects. (1) The
patented open-air construction insures liberal
cooling surfaces, which make for more stable
voltages and longer life. (2) The distinctive ad-
justable clips may be added or removed, or
placed at the exact position for the voltages re-
quired. They are the most adaptable of all re-
sistors, hence ideal for replacement purposes.

ELECTRAD
Model “B”
SUPER
TONATROL

These units are ex-
cellent as attenuators
in transmitting appli-
cations and also as
regeneration controls

Mustraiing  stn-
gle unit type,
3-wstt capacity

————— u;'| m\mt

Licermed under U. S,

Pats. 1.773,105 and
Pats. Pending and
Canaiian Pats.

282'81‘17.'2178"16 for short wave re-
ceivers.

Speciication Resistance

Number n Ohmae
FB551 500 Uniform Potentiometer
FB552 1,000 Uniform Potentiometer
FB553 2,000 Uniform Potentiometer
FB554 5,000 Uniform Potentiometer
F 3555 10,000 Reverse Potentiometer
FB556 25,000 Reverse Pptentiometer
F 3557 50,000 Reverse Potentiometer
FB558 100,060 Uniform Potentiometer

All Above Units $2.40 List

VITREOUS Wire-Wound
GRID LEAKS for
TRANSMITTERS

Unique construction allows for winding
more wire of a larger diameter in small
space. Liberally insulated. Soldering
lugs and contact bands of Monel metal,
assuring equal expansion and positive
connections. Vitreous enameled. Guar-
anteed not to develop noise or open cir-
cuits.

TYPE TG—190 Watt—11;"x10"

Maz. Working
Total Resistance  Current
Resistance of in Milli- List

Type Ohms Bections-Ohme amperes Price

TG 50 5000 2500-2500 195  $3.00
TG 100 10000 5000-5000 137 3.50
TG 150 15000 5000.5000-5000 112 4.50
TG 200 20000 10000- 10000 97 4.25
TG 300 30000 15000- 15000 79 5.00
TG 500 50000 25000-25000 61 5.50
TG1000 108000 50000.5Q000 43 8.00

TYPE TL—90 Watt—1” x 6"

Maz, Working
Total Resistance  Current
Resistance in Milli- List

of
Sections-Ohms amperes Price

2500-2500 134 $2.50
5000-5000 95 2.75

Type Ohme
TL 50 5000
TL 100 10000

TYPE CF—40 Watt—1;” x 4”

Working
Voltage
CF 1 10 5-5 20  $1.50
CF 2 200 100-100 85 1.50

175 Variock St., New York, N.Y.

ELECT
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