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PREFACE

The articles here presented One must have an expensive 8 or 8
have been very carefully selected tube set,but such i{s not the case
by the editors of SHORT WAVE CRAFT 1f you are <coatent to hear these
with the object in mind that the interesting foreign short - wave
Subject matter should be of value broasdcasters on a palr of head-
to both the inexperienced as well bhones. Thousands of people are
a3 the more advanced short-wave getting dally thrills from the
®fan.®* The reader will find here- short-wave police calls and a spe-
1n articles describing how to butld ¢i1al "police call® receiver 1sde-
Simple yet efficient short-wave scribed in thls book. Probably
receivers, with which trans-oceanic no other subject in the realm of
reception of short-wave stations short-waves 1s so lmportant and
can be easily accomplished. Many 80 neglected as that of Aerials
People seem to have the i1dea that or Aantennae --- and a goodly sec-
i{n order to hear European short- tion of the present treatise ls
wave stations, for example, that devoted to this all-important

subject..
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1 - Tube All - Electric
OSCILLODYNE

® BELIEVE it or not, this is really an all-electric short-
wave receiver that employs but ONE tube! So far,
we have had three

tubes do the work of By
six, two tubes that

Lvork as well as four, ART
ut—this is the first

I-tube all-electric re- GREGOR

ceiver that we have
seen. Of course, the

Rear view of the 1-tube
Oscillodyne which has
been made “all elect-
ric,”thanks to the 12A7-
type tube used, one ele-
ment of which serves as |
the rewenerative detec-
tor and the other ele-
ment as a half-wave
rectifier. This is es-
sentially a headphone ~

job. N

The 1-Tube Al

* Electric Oscillo-
dyne will find
hundreds of
everyday ap-
plications- it is
idealfor travel-
ers.

many novel sets described in this magazine could not have
been built if it were not for the accomplishments of the
tube engineers—they have done a remarkable job. And
this set, too, owes it success to the newer tube develop-

Ry

b ments.
b
; Uses 12A7 Tube As Det. and Rectifier
b The tube used in this receiver is known as the 12A7. It 3
¢ consists of a pentode and a half-wave rectifier all in- p
¢ closed in a single glass envelope! The pentode portion is :
intended for audio frequency amplification; however we S
¢ have still to see a tube that could only be used for a single p
purpose! After many tests and experiments it was found .
} that this tube will do a great many things its inventors 4
p
A

¢ never thought of and you can look forward to seeing this
tube in other réles. As we started to say, the pentode
section can be used as a regenerative detector and will
perform as well as any other type.
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Anyone with the slightest mechanical skill can easily build the

1-tube All-Electric set here described, which can be plugged

into any 110-volt A.C. or D\C. lamp sacket. It needs no batteries
or eliminators.

Parts List for 1-Tube A.C. Set PARTS LIST FOR 1-TUBE A.C. SET
Na-ald Plug-in Coil Data 1—% or 2 meg. grid-leak, see text. Lynch.

!c",vtm Y;;"':::: 1—50,000-ohm potentiometer; Electrad.
Yength (’.‘vrrid‘coizlst;rnn m11‘_irt|-r:;3rl_m z?,u. 1—15,000-ohm, 1 watt, resistor; Lynch.
200-80 52T, No.28F No. 30 En. ” A A ‘ .
w"-'F"do h"- Clows wound (EW) 8 31 Llir;eg :g;?st:;th 325-ohm voltage drop
32 T. per inch. > r.
T ] v KR UL (e Sy " 1—100 mmf. mica condenser; Aerovox.
16 T. per inch. N i he 1—.01 mf. mica condenser; Aerovox.
400 L N O o ] 1—.006 mf. mica condenser; Aerovox.
20.10 g'lroN. tw t-‘ut Z:T“No.JOEu. 1734 —.1 mf. condenser, 300-volt rating.
- . L 4 n turnse Y4 .
Coilform—2 Tong by 134" dis, 4-pin base. l—rlr)luafl elgﬁiri;lyt‘:ﬁl tco‘;edeélggr. 12 and 24
. mf. w g a L
The above coil data is correct when ;1 a5 [ oe reonno trirr'1mer 1C.A
using a straight regenerative circuit. ) il

1—140 mmf. tuning condenser, Bud.
1—7-prong (small) wafer socket.
1—4-prong (small) wafer socket.

When using a super-regenerative circuit,
the following tickler coils will be neces-

sary:

Coil Tickler 1—antenna ground terminal strip. I.C.A.
200-80 25 turns  1—phone terminal strip. I.C.A.

28'423 ig :3::: 1—small chassis; Blan.

20-10 10 tuens 1—12A7 tube; Sylvania.

1—pair of earphones; Trimm.
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TLs “Police Alarm”
Short-Wave Receiver

By Walter C. Doerle

Originator of the famous

“Doerle” circuit.

Major Constructional Details

As this two-tube A.C. set was con-
structed to eliminate the many difficult
features experienced by those desirous
of short-wave reception, the outcome of
extra effort in this direction, resulted
in a very simple receiver

7"x12"” panel fastened to the subpanel
cleats by means of four % ” wood
screws. Then mounted on or through
this panel are the various oontrols.
The “Station Chooser” condenser C1 of
00025 mf. (250 mmf.) is quite near the
top but in the center of the longest
dimension. On the left of C1 is the
“bandspread’” condenser control,

On the right of C1 is the “re-
generation” shield control. This was
made so that the price of a feed-back
condenser was eliminated. It gives
very smooth feed-back action over the
whole tuning range of approximately
100-200 meters. But more will be said
later on regarding the fabrication of
the bandspread and regeneration ar-
rangements.

As to the subpanel (see photo), the
parts manufactured and homemade
were bolted to it by means of 6/32
round-head machine screws. This sub-
panel of 7”x12” tempered pressed wood
was mounted on two 3% ”x2”x7” wood
cleats placed at the ends and held by
six %” wood screws, four serving to
also hold the “Ant.,” “Gnd.” and
“Phone” Fahnestock clips in place.
These 2”-deep wood cleats allowed suf-
ficient depth for hooking up the parts,
the placement of a radio frequency
choke (R.F.C.) and screen-grid by-pass
condenser C3 of .5mf. under the sub-
panel.

From photo No. 2 you learn the fol-
lowing facts which go hand-in-hand
with the simplified circuit of this po-
lice-calls receiver. On the right-hand
side of the subpanel are fastened the
two plates of the antenna coupling con-
denser C2 with the lead-in clip, and
toward the front panel is the other
clip, which represents the “B—" and

5
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PHONES

AMP

REGENERATION

8 b

| Gro. 8-

Diagram for the police call short-wave receiver.

The plate

current may be supplied by “B“ batteries or a “B" eliminator.

“Gnd” connection to the set. Then fol-
Jowing from right to left along the rear
edye of this subpanel, you see the two fila-
ment clips (2.5 volts A.C.), the .00025 mf.
grid-condenser C, the 5-megohm grid-leak
R mounted on top of it, and finally the two
clips respectively for the 43-volt and 90-
volt B+ screen-grid and plate leads to the
tubes.

On the extreme left of this subpanel are
the “Phones” clips and near the front
panel is the 5-to-1 ratio audio transformer.

Then traversing back across this sub-
panel is the 27 audio-amplifying tube, the
tickler and secondary coils (L2, L1 with
the regeneration shield between them) and
the '24-A detector tube as shown with the
flexible lead from the grid-condenser and
leak to the cap on the control grid of this
tube. Remember the screen-grid connection
to this tube is the “G” terminal on the tube
socket.

Minor Constructional Details of Im-
portance

The eye quickly catches that which ap-
pears to be extraordinary and it is with
this point in mind that your attention is
drawn to some ‘“made-at-home” features.
Thus first for consideration, is the “half-
stripped” tuning condenser—Station
Chooser C1. This variable condenser had
19 plates, 214" in diameter, but to make it
a .00025 mf. all but five rotor plates were
left intact. The others were politely ejected
and you too will find it very easy to re-
move condenser plates from too-large con-
densers, with a few strong twists of pliers
gripping them. Also.pulling but these un-
necessary plates nearer the control panel
makes for better elimination of body ca-
pacitance effects.

The regeneration shield next falls in line
for our argument, which is shown as a
right-angled piece of thin metal between
the two coils L1 and L2. This is easily
made from a small piece of sheet-tin cut
2%"x31%”. It is mounted with the 2%”
dimension vertical and bent in the longer
dimension so that the sides of the angle
are 1%” and 2°. The 2” side slides be-
ivz.'een the %" spacing between coils L1 and

This right-angled shield is fastened to
one end of a 4" length of %" dowel-wood by
means of a small wood screw. The other
end of this dowel has a small knob on it
which proves quite effective for moving
this shield to and fro so that best regener-
ation conditions result. Then a 4" length
of very flexible-stranded wire is soldered
with one end to the shield and the other
end to Gnd. or cathode connection of the
audio tube, which in turn is grounded.

The Bandspread condenser is made with
five pieces of material—three of sheet-tin
and the other two of %” dowel-wood. The
two stationary plates are cut 2"x2%"” with
a %" bent from the longer dimension. Two
%" holes are punched through the centers
of the %" side and these stationary plates
are belted to the subpanel with Ys” spacing
between them.

The plate which siides between these two
is cut 2"x112”., This allows the shorter-
dimensioned edges to be inserted in “saw-
cut” grooves in short lengths of %" dowel,
which for convenience sake will be called
“spacers.” The top spacer is squared-up
from the round stock, a coping-saw cut is
made about half-way through and then this
2" length grooved piece pressed over the
upper edge. Thus the top spacer pre-
vents this movable center plate from touch-
ing either of the secondary plates. And

for the bottom spacer, this is a 4” length

6




(REGEN. CONTROL)

A Aty

of % dowel dressed down and grooved
similarly for 2” of its length. The bottom
edge of the movable plate is pressed in the
groove. The remaining 2” of the dowel
projects through a %” hole in the control
panel and the knob fastened on the end.

As with the regeneration shield, a 4"
gpread control forward or backward so that
the pitch of the squeal decreases to zero
and at the same time move the regeneruation
control in or out from between the two
coils as this controls the feed-back energy.
Thus in more simple terms, the bandspread
permits of finer tuning and the regenmer-
ation of best operating point, commensur-
ate with signal intensity.

List of Parts—*Police Alarm” Set

Control panel 7"x12"
Subpanel 77x12”
Subpanel cleats 3% ”x2”x7”

Rear view of the

(BAND- SPREAD)

“Police Call” set.

8 Fahnestock clips

.00025 mf. variable condenser C1

.00025 mf. fixed grid condenser C

.5 mfd. by-pass condenser C3. Aerovox.

5-megohm grid-leak R. IRC.

5-to-1 audio transformer

2 UY sockets

Coil forms—1%%“ length and 2% ” dia.
14" length—1%” dowel

6”x6” piece of thin sheet-tin

45" No. 18 D.C.C. copper wire

690’ No. 36 D.C.C. copper wire

7 ft. rubber-insulated hook-up wire
12—% " length round-head wood screws
20—%” length 6/82” round-head machine screws
4” dial, 1,” shaft

2 small dials 1,” shaft

8” flexible pigtail wire

Control-grid clip

PREASAASAT AN

Tubes ‘27, 24-A

Filament transformer (110-2.5 volts) s

Good *“B” eliminator or 2—45 volt “B" bat-
teries

Headphones

Details of “Po-
lice Alarm Re”-
ceiver.

- 1'—451-15’—]

~con-




The “METAL TUBE 2

By GEORGE W. SHUART, W2AMN

ANTENNA f
TUNING 4 NiNG
CONTROL

CONTROL

METAL TUBES

CRYSTAL
PHONES

General view of the 2-tube set using the new “metal” tubes.

® UNDOUBTEDLY the greatest

single change in radio within the last
five years is the introduction of the new
all-metal tubes. A good many of these
tubes are of the same type as the for-
mer glass bulb tubes and seem to ex-
hibit the same characteristics. The ad-
vantages and disadvantages of these
tubes will be disclosed later when they
have been given the “acid” test. At the
present time all that we can say is that
they work just as well as the glass tubes
and can be used in the same circuits,
although of course, they require an en-
tirely different socket mounting because
of the 8-prong bases which these tubes
have. You must be particularly care-
ful when using these new tubes too,
because it is a simple matter to place
one in the wrong socket and conse-
quently do a lot of damage. Mark the
tube number alongside of the sockets
so that there will be no mistakes made!

Works Down to 3 Meters

Tests conducted with the tubes made
available to the writer showed that they
will operate on all frequencies up to
100 me. (three meters) and they should
be ideal for all-wave and regular short-
wave sets. The receiver shown in the
photographs was selected for the new
metal tubes because it is unquestionably

the most popular with the average
short-wave fan. The circuit is a stand-
ard regenerative one of proved per-

b

Parts List—=Metal Tube
Set [

§ 1—35 to 50 mmf. trimmer, National. 4

1—140-150 mmf. tuning condenser, Na-
tional.

1—.0001 mf. mica condenser, Aerovox.

& 1—.0005 mf. mica condenser, Aerovox.

€ 2—.1 mf. by-pass condensers, Sprague.
1—~National “impedaformer coupler.”
1—1 mf. by-pass condenser, Sprague.

d 1—2000-chm resistor LR.C.—1 watt.
1—3 meg. resistor L.LR.C. 1, watt.

1—.5 meg. resistor I.R.C. 1 watt.

£ 1—50,000-ohm Potentiometer, Electrad.
4 1—OQutput choke, or A.F. Trans. pri-
mary.

§ 1—2.5 mh. R.F. choke, National.

) 2—8-prong tute sockets.

1—4-prong Isolantite socket, National.
2—Twin terminal strips.

{ 1—National dial.

: 1—7X9X1 inch Aluminam chassis, Blan.
) 1—7X%10 inch Aluminum panel, Blan.
1—Set plug-in coils. See Data. t
1—6C5 tube (metal) RCA Radiotron. 4
1—6J7 tube (metal) RCA Radiotron.
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Physical and schematic diagrams showing the connections of the “Band-Spread-2.”
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PARTS LIST {

l—crackle-finished 2-tube chassis.

1—set Hammarlund plug-in coils.

4—100 mmf. Hammarlund A.P.C.
densers.

con-

1—2 meg. % watt resistor I.R.C.
2—'; meg. % watt resistors, LLR.C.
1—500-chm 1 watt resistor, I.R.C.
1—250,000-ohm 1 watt resistor, I.R.C.

1—35 mmf. tuning condenser, Hammarlund.

1—50 mmf. A.P.C.

Hammarlund.

1—50.000-ohm potentiometer,
1—6-prong Isolantite socket,

Electrad.
Hammarlund.

1—.0001 mf. condenser Aerovox.

1—.0005 mf. mica condenser Aerovex.

1—.006 mf. mica condenser Aerovox.
1—.1 mf. condenser Sprague.

1—1 mf. Sprague.

1—10 mf.

electrolytic condenser Sprague.

1—d-prong lIsolantite socket, Hammariund.
1—é6-prong wafer socket. Na-Ald.
1—{-inch Vernier dial 1.C.A.

1—6C6-tube

1—{1-tube.

1—2.1 MH. R.F. choke Hammarlund.

AP A




1935 “PROF*“ Doerle

"

S-W RECEIVER

By GEORGE W. SHUART, W2AMN

T

All Ready for World-Wide Reception on the “Prof” Doerle

Nearly every day some one of our readers requests infor-
mation regarding the original Doerle receiver and it is for
that reason we have written thls article. We believe that,
despite the fact that the circuit is one of the oldest known
regenerators, interest among the beginners and less experi-
enced S-W fans warrants the description of the Doerle using
up-to-date parts. We have named it the “1935 ‘Prof.’ (Pro-
fessional) Doerle” because most of the modern set design
features have been incorporated in it. The circuit funda-
mentals of the first Doerle set have been retained however,

08
/ PHONES
? .
25-
B+
90V
&S
PHONES
006
E
.25-
MEG
I [+~ OWMmS
A5y 5
20 owmS  Cam D A- 225 A5, Sov

Schematic and Physical Diagrams of the Modernized 2-Tube Doerle




This View Clearly Shows the General Construction of the “Prof” Doerle

The plates of the tubes are fed by two
large 45-volt “B"’ batteries and due to
the low amount of current drawn by the
two tubes, they will give many months
of service; good batteries should last
nearly a year. The filaments are heated
with two No. 6 dry cells. In order to cut
the voltage of the two dry cells down from
three to two volts, a 20-ohm rheostat is
used. This rheostat is not mounted on
the set but can be fastened to the batter-
ies or battery box.

The antenna or aerial used with this
little receiver during tests was 75 feet
long, right from the binding post on the
set to the far end; and we had no trou-
ble in pulling in all the regularly received
“foreign” stations.

Parts List 1935 “Prof.” Doerle

1—Special Chassis—see drawing, Blan.

2—140 mmf. tuning condensers, Hammar-
lund (Na-Ald).

1—20 mmf. tuning condenser, Hammar-
lund (Na-Ald).

1—85 mmf. tuning condenser (Midget
padding type), Hammarlund.
1—100 mmf. mica condenser. Aerovox.
1—.1 mf. bypass condenser, Sprague.
1—.006 mf. by-pass condenser, Aerovox.
1—3 meg. '2-watt resistor, LR.C.
1—50,000-ohm '%-watt resistor, I.R.C.
2—%-meg. %-watt resistors, I.R.C.
1—3:1 ratio audio transformer, Kenyon.

1—20-ohm rhcostat, Electrad.
1—2.5 M.H. RF. choke coil. Hammarlund.
1—Set of coils; see coil table. Na-Ald.

2—4-prong Isolantite sockets, Hammar-
lund.

1—6-prong Wafer socket, Na-Ald.
2—Twin binding post strips, Na-Ald.
3—Small dials and pointers, Crowe.
1—Large Vernier dial, National.
1—4-wire Battery cable.

1—19-tube, RCA-Radiotron.
1—30-tube, RCA-Radiotron.

“Tube-Base” Coil Data

) Wavelength  Turns oo Turns Distance
Coit Range in  Secondary on Ticker Betwoen
Number Meters oil Coil Windings
1 19-34 5 5 1718
2 31-58 10 5 1/16"
3 54-102 20 5 none
4 100-210 55 11 none

Wound on 4-prong tube base, all close-
wound

Na-ald Plug-in Coil Data

Meters Distanco

Wave- N between
lenzth Grid coil turns Tickler turna 2 coils
200-80 52 T. No. 28 En. 19 T. No. 30 En. o
Wound Close wound (CW)
32 T. per inch.
80-40 23 T. No. 28 En. 11 T. No. 30 Eun. M
Wound C.w,
16 T. per inch.
40-20 11 T, No. 28 En. 9 T. No. 30 Ea. 1%
3-32” between turns ¢, W
20-10 5 T. No. 28 En. 7 T. No. 30 En. M
3-16” between turns  C. W

Coilforn—2 4" long by 11{* dia. 4-pin bLase.
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The drawing above shows a very interenting and practical way in which to creatlly mimplif.

the problem of short-wave tuning.

A greatly lengthened indlcator is employed with a highly magnified scale, the needle serving either as an indicator or as the
actual tuning device.

MAGNI - DIAL
Simplifies S-W Tuning

By H. E. McCANN

® THE illustration herewith shows a

practical idea which the writer has
worked out and employed very success-
fully in tuning in stations halfway
round the world, with the greatest of
ease. One of my principal experiences
with this greatly magnified dial for
short-wave tuning has been in connec-
tion with the McMurdo Silver Master-
piece 2 All-Wave receiver. With one
of these large dials fitted to this set I
have been able to easily tune in Berlin,
Moscow, Paris, Buenos Aires, Madrid
or London (on the 20-inch diameter
dial; at the writer’s location, Cavite,
Philippine Islands.) I can tune in any
one of these stations and lose them
again when I move the dial indicator
1 16 of an inch, either to the right or
left of the exact point where the sta-
tion comes in clearly.

As shown on the drawing for
example, a section of the 20-inch di-
ameter circle about 7 inches long can
ordinarily be used. Now, if you divide

this 7-inch segment into 1/32's of an
inch, this means that you can very
easily and accurately move the tuning
knob 224 times, each movement cover-
ing the space of 1/32 inch, but on the
knob alone these 224 movements in a
space of 7/16 of an inch would be
practically impossible, without the use
of this or a similar design to allow the
knob to be moved 224 times an equal
distance in any one direction inside the
space of 7/16 of an inch.

Receivers equipped with double
tuning knobs may have a long pointer
like that illustrated fastened on each
knob, and used with half a ring or
circle of the scale for each knob. In
this case it will be found best .to hinge
the pointer at ts center so as to com-
plete a turn; the pointer or indicator
i1s then started again, thus going twice
around the half dial as shown in the
drawing.

As the drawing makes perfectly
clear, this design can be used in many
different ways and on practically all

20




radio receivers regardless of the fact
that it uses one or two tuning knobs
or controls.

The principal advantage of this idea
is that it need not cost practically any-
thing and only requires a little in-
genuity on the part of the set owner
who wishes to adopt it. As the reader
will at once realize upon a little re-
flection, there are many different ways
in which this magnified dial idea can be
figzured out and the form of the dial
and its angular spread will in many
cases be dictated by the design of the
particular receiver you happen to own
or operate. In some cases the dial may
have the graduations spread out over
a half circle. Another angle of this in-
vention is that you may simply use the
new long indicating needle 10 inches
in length for example, merely as an
indicator and not as the actual tuning
control to be set by grasping the end
of it, and then perform the usual tuning
operation by means of the vernier knob on
the set.

Still another angle is that on sets having
considerable band-spread, or those in which
the stations are spread out on the dial
pretty well, especially in some of the newer
sets having switches to tune in the differ-
ent bands, then you can easily arrange
several dials made out of heavy eardboard
or else drawing paper or bristol board,
cemented or shellacked to a thin metal or
cardboard backing, so that it will take but
an instant to change dials for the different

bands. By cutting a hole in the dial so that
it will come just over the opening in the
old escutcheon plate then when the set is
turned on, the light may be seen through
the hole which may be covered with a piece
of red or green celluloid cemented to the
back of the dial. In this way you have a
pilot light, also very desirable.

(H. E. McCann, the author of this ar-
ticle, iz manager of the El Varadero dec
Manila, Caiiacao, Cavite, P.I., and the
editors arc pleased indeed to present this

idea as it will undoubtedly prove a boon
indeed to the thousands of short-wave
listeners. Of course one may use a magni-
fying glass to aid in reading the fine divi-
sions on some of the dials fitted on many
short-wave receivers, but what we can see
with the unaided eye and without the
medium of a lens is after all the most
pleasunt and comfortable tuning. Mr. Mo-
Cann suggests a 10-inch radius or 20-inch
diameter dial, but we imagine in some cases
that a dial even larger than this may be
used. Possibly some genius will even carry
out the idea on a much larger scale and in-
stead of using a long mechanical indicator
may work out a simple light-beam arrange-
ment, whercby a sharply focused pencil of
light will sweep over a large dial. And this
gives us another idea which may appeal
to some of our set-builders—they may elect
to arrange a small light on the end of the
indicator needle so thgt it moves along
behind a transparent dwal, a sharp line be-
ing focused on the scale of the dial by
means of a diaphragm of suitable shape)—
Editor,

4-TUBE RECEIVER

(Q) Would yvou be kind enough to pub-
lish a diagram of an A.C. receiver using a
24 as an untuned R.F. stage, a 24 or 27
regenerative detector, and a 45 or 47 audio
frequency amplifier in the A.F. amplifier?

(A) We are very pleased to comply
with your request for the above diagram
and we are recommending that you use a

to a 27 first stage audio, which in turn 18
resistance coupled to 47 output tube. We
are adding the 27 first stage of audio in
order that full speaker volume may be
ohtained. The type 47 tube draws consid-
erable plate current and it is advisable to
use an output transformer for phones.
However, a good magnetic speaker should

24 in the untuned R.F. stage and a 24 work satisfactorily without the trans-
screen grid detector resistance coupled former.
100 100 RFC 50,000 E PHONES ~ g
X 2mecs 500 l o355 0% 0 (
NG It

24

.25-MEG
(EACH) =

[
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Diagram of 4-tube receiver using two 24’s, one 27 and a 47.
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Front and rear views of the antenna Suning device described

WHICH S-W AERIAL
IS THE BEST?

By GEORGE W. SHUART, W2AMN

This “Impedance Matching” Business!

There is just one other point that should be made clear
before we go any further and that is this “Iimpedance
matching” business. Considering “half-wave doublets” and
their impedance, if you put up an antenna, that is of the
doublet type, it will resonate at one particular frequency
and at this frequency (meaning the lowest frequency at
which it will resonate) it will be a half-wave doublet an-
tenna and will have an impedance at the center of around |
75 ohms. Now!—If you operate this antenna with a re- :
ceiver tuned to some other frequency——then it will not be
a half-wave doublet, in fact it is no longer a doublet. It’s
just a piece of wire cut at the center and not very effective
except, as we said before, at the particular wavelength
which is just twice the length of the antenna in meters. You
can only expect this antenna to work well on one wave-
length, or an odd harmonic of that wavelength! And on
all other wavelengths you can look for a loss in signal
strength.

This u.doubtedly will bring to your mind cases where
the doublet gives less volume on the stations than a plain
antenna and ground. True, the noise level is down, hut so
i§ the station! This is because the ground and antenna
combination is broader in response than the doublet, the
doublet giving less volume because we are not operating
it on its own “natural period.” A doublet, being so much
sharper than other types, is the worst one to use for general
short-wave reception, unless we make some arrangement for
tuning it!

Doublet Should be Tuned!

We will probably hear plenty of “howls” as the result
of the above statements, but nevertheless they are true and -
are not new ideas, as any good book on antennas will re-
veal. Why all this discussion? Because plenty of fans
have put up these antennas not to reduce noise, but to get
better signals and they have been disappointed.
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In Figs. 1. 2, and 3 we find very practical methods of
tuning antennas in order to bring up the strength of the
stations, so that they will at least be “in the running” with
the noise! In Fig. 1 we have a real doublet, the resonant
period of which can be adjusted by the three condensers
and the coil. To make it clear we consider it as one single
wire, as in Fig. 1a, its length can be shortened by reducing
the capacity of condensers “C.” To make it work as an
antenna longer than it really is, we short condensers “C”
and use condenser ““C1” and the coil which is equipped with
a clip to “short out” the unwanted turns. Now if we fold
it as shown in Fig. 1, the fields of the lead-in section will
cancel and reduce the danger of picking up noise. In Fig.
2 we have the same system but there is only one flat sec-
tion and it is not split. The flat section, however, is the
same length as the whole of the flat top of the doublet.
This antenna is commonly called the “Zepp,” because it
was originally designed for use on Zeppelins. The feeders
should be spaced with 1% to 2-inch ceramic insulators; or
they can be transposed with transposition blocks. The
two condensers marked “C” should be varied simultaneous-
ly, but the ratio between the two should be varied slightly
by either advancing or retarding one or the other in order
to obtain the least iackground noise. These condensers, be-
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sides tuning the system, can be used as “phasing” adjust-
ments to bring the currents in each feeder just opposite in
order that the field will cancel and if they are run in the
field of some electrical disturbance they will tend to reject
the noise. The above holds true for both Figs. 1 and 2.

How to Build “Tuner” for Doublet Antenna

Figure 3 shows just a single wire which is equipped with
a coil and two condensers. Condenser “C” reduces the ef-
fective length of the wire, and “C2,” together with the coil,
lengthens it. This antenna is just as good as the other two
if one is not going to run the wire near any electric wires,
ete.

The coil used in the universal antenna tuner is wound
on a National steatite threaded coil form and has 26 turns
of No. 12 or 14 bare, tinned copper wire. It will be neces-
sary to make a small clip to fit the wire for varying the
number of turns. The receiver pickup coil has two turns of
cotton-covered wire (No. 18 hookup wire will do) interwound
with the bare wire. For antennas in Figs. 1 and 2
it should be placed exactly in the center of the large coil;
for Fig. 3, it should be placed four or five turns from the
antenna end of the coil. Only one “shorting” clip is need-
ed for the antenna in Fig. 3, while two are needed for
those of Figs. 1 and 2. Condensers “C” and “Cl1” have a
capacity of .00035 mf. and are midget broadcast condensers.

Do not use twisted pair or similarly close-spaced wire
for the feeders, because the high distributed capacity of
this wire makes it difficult to tune.

Tuning this type of antenna coupler is quite simple after
the initial adjustments for each wave band have been de-
termined. The number of turns used in the coil for the
antennas shown in Figs. 1 and 2 will depend upon the length
of the feeders or lead-ins. The feeders of Fig. 1 should
be between 55 and 65 feet long for best results. For the
“Zepp” the feeders should be no less than 35 feet long and
can be as long as 75 feet. This system is not as flexible
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as that shown in Fig. 1. The system shown
in Fig. 3 is by far the most flexible of the
three. This system is used by the writer
in amateur work and J)rovides stronger
signals on all bands and surprising as it
may seem, the background noise is‘reduced
about 90 per cent as compared with a sim-
ple untuned antenna and ground arrange-
ment.

Set the ‘“shorting” clips so that about
one-third of the coil is not in use; set “C”
to maximum capacity and vary *“Cl1” and
the turns in the coil until the signal is
loudest, then try for a combination of both
“C” and “Cl” which will give a still
stronger signal with less noise! The leads
of the two-turn coil should be connected to
the “doublet posts” on your receiver. If
you have no provisions for this connection
then connect them to the “antenna” and
“ground” posts. The ground post of the
receiver should always be grounded. If one
doubts the practicability of tuned receiving
antennas, one has only to ask the question
—why transmitting antennas are tuned—
and the answer is obvious! At a later date
we will endeavor to describe simple direct-
ive antennas for the “Fan” who is inter-
ested in picking up certain DX stations.

Figure 4 shows the schematic drawing of
the coupler designed for use with either a
doublet or a *“Zepp” antenna. Note that
there are two clips and these should be
placed at equal distances from the center,
the exact location depending upon the
length of the feeders or the frequency on
which it is being operated. Three con-
densers are used with this instrument while
only two are used in the tuning unit for
the Marconi antenna. The tuner for the
Marconi antenna is shown in the photo-
graph and a general idea of the construc-
tion and assembly can be obtained by re-
ferring to it.

Cage Antennas

Many comments and suggestions have
been offered regarding the use of cage an-
tennas. However, we have yet to see actual
proof of one of these antennas giving bet-
ter results than a single wire. During tests
absolutely no difference could be noted be-
tween the single wire antenna and the mul-
tiwire affair such as the cage. However,
we have no fault to find with this type of
antenna and should the reader desire to
construct his antenna either the doublet
or Zeppelin type using the cage principle,
he may do so but no increase in signal
strength should be looked for, The con-
struction of a cage antenna is shown in
Fig. 5.

Antenna Construction
A few words might also be said regarding

the type of insulators, wire, and general
construction of antennas.

One point which should be stressed is the
use of food insulators and plenty of them!
If small insulators are used about¢ two or
three inches long, it is advisable to use
two or three of them connected in series
with short pieces of wire. Isolantite (or
other good ceramic insulators) or Pyrex
insulators, of course, are the most efficient
and are recommended in every case. Then
too, the tie-wire, that is the wire support-
ing the antenna, if of any appreciable
length, should be broken up every three or
four feet with an insulator. If possible,
of course, it is best to use a rope rather
than a wire. All connections in the an-
tenna should be well-soldered. Connec-
tions, whether soldered or not, should be
avoided wherever possible. The down lead
or feeders, whichever you prefer to term
them, should be kept away from metal lead-
er pipes, telephone wires, electric wires, or
any other metal. Keep it well out in the
clear and away from trees whose branches
may come in contact with it. If your an-
tenna is supported by a mast by all means
try not to use metal. If possible the mast
should be constructed of wood and any
guy wires supporting it should be broken
every few feet with an insulator. If a
metal mast is used to support the antenna
don’t run the end of the antenna too close
to it! A good distance to keep is fifteen or
twenty feet.

The Ground

When a ground is used and connected to
a water pipe make sure that you attach it
to the pipe where it enters the building if
you are on the ground floor. Long ground
wires are not very effective and consider-
able noise may be picked up by this wire
even though it is grounded at one end.
Therefore, in apartment houses it is permis-
sible to groumr the receiver to a steam or
hot water rudiator. Better results can be
expected than if you were to run an ex-
tremely long and relatively fine wire from
the set to the ground. Just merely driving
a metal rod into the ground severul feet
does mot necessarily constitute a  good
ground connection, unless the earth is quite
moist and yvour ground rod is at least six
or cight feet long. In many cases a much
better ground is obtained by connecting to
a water pipe.

Parts List for Antenna Tuner

2—35 mmf. midget variable condenser.

1—National grooved Ceramic coil form.

Sufficient No. 12 or No. 14 tinned wire to
wind the twenty-six turns,

1—Seven by ten inch bakelite panel.

4—Binding posts.

2—3-inch NaAld dials.
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Coupling Doublet Acrial
to Untuned R.F. Set

® Here is an interesting short-wave

kink. It is a device *o couple a
transposed antenna to an untuned R.F.
set. It consists of a wooden thread
spool 13%” x 1%”, boiled in paraffin,
with a % ” deep groove cut in the cen-
ter (a wooden dowel may be substi-
tuted for the spool). In this groove
200 turns of No. 34 wire is wound in
“jumble” (i.e., helter-skelter) fashion.
This coil is the choke of the R.F. stage.
It must be small in diameter so it will
not tune the R.F. tube to a certain fre-
quency. Over this winding a layer of
insulating paper is wound. Over this
50 turns of No. 28 wire is wound, layer
fashion, for a length of one inch. This
coil is the antenna coil. The antenna
is inductively coupled to the receiver
by these two coils. Two Fahnstock
spring clips are screwed to cach end
of the spool and the four leads of the
two coils are respectively connected. A
single layer of tape is then wound
around the spool to give it a “commer-
cial” appearance,

The antenna coupling resistors I
used with this device were two flash-
light battery carbons, pointed at each
end and held in an old resistor block
with the brass straps underneath re-
moved. The regular choke or resistor
in the set is removed and the sccondary
of the coupler connected to the an-
tenna and ground posts, or it can be
built into the receiver

Of course, there is little use of using
a special coupler and its associated
equipment if a good job is not done in
constructing and erecting the antenna.
In noise reducing antennas it is ab-
solutely necessary to mount the an-
tenna as far away as possible from all
sources of noise. This means that the
lead-in will have to be extremely long
in most cases. Two sections of the flat
top in the antenna can be 15, 30, or 50
feet long each. Use enameled wire,
either stranded or solid, preferably No.
12 gauge. The feeders can either be
transposed with transposition blocks
having one and one-half to two inch cen-
ters or can consist of any of the pres-
ent day high frequency cables which
are on the market. The lead-in should not be
run too ciose to sources of noise than nec-
essary and one should avoid very sharp
bends in bringing the lead-in from the an-
tenna. Where it is necessary to change the
direction of the lead-in it is suggested that
a well rounded out corner be used because
of the losses effected by sharp angular
bends.—Henry Mike Kiertscher.
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) <complete group of drawings show-
ing the construction and connections of
the doublet antenna “coupler.”
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Details of the special directive doublet antenna used by Mr. Johnwson to
“listen in” to European S-W stations are given above.

Best Aerial for
‘“Europeans”

By HEINIE JOHNSON

@ BECAUSE Europe with the D-G and

F signals affords a goodly portion of
the pleasurable listening, we have built
a special antenna for reception of sig-
nals from that continent.

The top, or antenna proper, consists
of two 39% foot lengths of No. 4 alum-
inum wire at a height of 47 feet above
ground, swinging from rope tie-offs be-
tween two wooden poles, made from 2
by 4’s per sketch. The lead-ins are of
No. 14 enameled copper wire, trans-
posed each 15 inches, on home-made in-
sulation blocks which were cut from ply-
wood and boiled in paraffine.

Since aluminum cannot be easily sold-
ered, except with special solder, the ends
were flattened out with a hammer as
shown and the copper lead-ins, after
being well scraped, were wound in and
around the holes in the flattened ends
of the antenna conductors. Afterward
the connection was covered with water-
proof cement and well taped over. This
forms an excellent connection we have
found.

The lead-ins are brought through the
wall to a special antenna tuner by means
of twisted lamp cord. This tuner con-

sists of one two-gang .00035 mf. con-
denser block, two coil sockets, one .0005
mf. condenser and four sets of coils (two
to the set) wound on tube bases—and
arranged as shown in the diagram. Coil
data is described separately. The lead-
ins are taken from this tuner to the
antenna posts of the first T.R.F. stage.
The antenna coil of this first stage has,
been freed of ground connection and
brought back to the second antenna post,
in order to complete the antenna circuit
as a whole and the two .00035 mf. con-
densers furnish the ground capacity
used in the antenna circuit—usually
you'll find best operating conditions
with these condensers well open; i.e.,
rotor plates well out of the stator plates,

The efficiency of this hook-up will sur-
prise you. You will find it possible to
“peak” a signal to the extent of having
FYA'’s 25.63 meter signal come in strong
enough to “shake” a heavy loudspeaker
with vibrations of their carrier alone,
when no program is on! This will also
prove true of the GSD and GSF carriers
during the usual short periods when the
carrier is on, but no transmission is sent
out. Of course, such antenna efficiency
will bring in the program much better
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than the aperiodic form afforded by a
transformer coupling, but will also re-
quire considerably more tuning than is
required with the usual coupler. We
don’t mind that and don’t believe any
“dyed-in-the-wool” short-wave fan will
either.

This antenna is “plenty” efficient from
6,000 ke. to 25,000 ke.; therefore cover-
ing the best part of the DX bands. It
would work equally well if placed so as
to be directional to South America, but
since we built it for European and

Asiatic reception, we run it from S.E. to
N.W. due to the directional effect of the
donblet being crosswise, or at right-angles
to the wire,

I"'sing this aerial system and a National
FB7, plus two stages of added T.R.F.
(tuned radio frequency) we can absolutely
suarantee to let visitors hear England,
France, Germany, Spain, and Italy daily,
while Japan, China, and Australia *roll in
sweet” !

It will be found that each set of coils
cover only about 10 to 15 meters, but since
the antenna is a complete circuit in itself,
vou can insert a 9 turn coil in one side and
a 2 pr 5 turn coil in the other side, and
thereby cover that portion of the receiver
dialing not covered effectively by matched
coils. On some frequencies a single coil in
one szide with the other side vacant, will be
effective: you are then coupling the two
ends of the doublet through ground capacitv
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of the .00035 mf. condensers only. ‘l'uning
will be very critical but the noise level will
be raised to a noticeable extent. At this
time the use of .00035 mf. condensers will
be more effective. Leave them open when
using matched coils in both sides.

LEAD-IN TO
SHORT WAVE
SET

-

TO AERIAL .~
- ‘oK

Thisx illuxtration shows how a =single
untenna may be used for both “broadeast™
and “short-wave” reception.

Using Single Aerial
for S-W and Broadcast

® SOME interesting facts concerning the

aerials used for short-wave reception ap-
peared in recent issues of Popudar Wireless,
an inglish weekly publication. The first of
these is a hint for using a single aerial for
both short-wave and broadcast reception. A
wlance at the illustration shows that a lead-
in is brought into the house from each end
of the neriak. One of these lead-in wires is
connected to the broadenst receiver while
the other connects to the short-wave set.
When used in this way there is no interac-
tion between the two receivers: each works
as though it had an individual aerial and
lead-in.  The other hiut concerns the place-
ment of the ground lead which often intro-
duces noises into a short-wave receiver, if it
is placed near an electric lizht line or is
allowed to rub against a wall, gutter or drain
pipe. Varying capacity effects or static
voltages set up either by induétion or friction
eaused by rubbing introduces static voltages
in the aerial coil which are picked up and
amplified in the receiver.

The solution to the problem lies in cor=
rectly spacing the ground lead from any
)ipes or wires by the use of wood or other
insulated spreaders, A glance at the sketch
shows how a typical installation is_made.

There is no doubt that worth-
while improvements in short-wave receivers
can be made by simple changes in the aerial,
especially in the position and care with
which it is insulated.
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INTERFERENCE - REDUCING
ANTENNA

By LOUIS R. HUBER

® INTERFERENCE generated by

vacuum-cleaners, motors, X-ray ma-
chines, heating pads, and other house-
hold and industrial devices, is respon-
sible for most of the noise which mars
short-wave reception and often makes a
short-wave receiving set worthless in
some locations. A coupling device for
use with the “doublet” antenna elimi-
nates a good share of this interference
by the simple expedient of putting the
receiving antenna in a spot which is
largely free from the interference and
running a “feed line” from the antenna
to the receiving set—the feed line, of
course, being non-sensitive to radio
waves.

The most important factor being the
location of the antenna, one should se-
lect a place as remote as possible from
all sources of interference. Height is
generally the most successful factor,
since the “belt of interference” lies at
a height of from 10 to 25 feet above
ground, and an antenna situated above
this “layer,” with a non-sensitive lead-
in or feed-line, will not be affected
greatly by the interference.

The type of antenna herewith de-
scribed—the ‘“‘doublet”—is suitable for
use at only one wavelength or frequency,
but by building several antennas of this
type, the listener is equipped for all
wavelengths on which reception is de-
sired. A schematic diagram in Fig. 1
shows the method of connecting to the
antenna. The system ACB comprises the
antenna proper and the primary coil of
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Left—The wenther-proofed nnten-

nn coupler. Ahove—EFig, 1. connee-

tion of antenna and ¢ r

feeder line: Fiw. 2, details of coup-

lers. Right—"The¢ coupler used at
the receiving set.

the antenna coupler, the antenna proper
consisting of two equal lengths of wire
separated by a strain insulator, at which
point the antenna coupler is connected.

The system CDE is the antenna coup-
ler, consisting of two coils with an elec-
trostatic shield between them. The feed
line F may consist of lamp cord or
weatherproofed twisted pair such as
telephone linemen use for house leads,
or—better yet—of nwmber 14 B. & 8.
gauge enameled copper wires transposed
every two feet on transposition insula-
tors.

The system GHI is the receiver coup-
ler, exactly like the antenna coupler ex-
cept for the connections. It will be
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noticed that the electrostatic shield of
the antenna coupler is led off to a ground
in the vicinity of the antenna. This con-
nection is not absolutely necessary but
is desirable. The electrostatic shield of
the receiver coupler, on the other hand,
is connected to the ground post of the
receiver, which may or may not be
grounded; trial should be made to de-
termine if the receiver functions better
or worse with a ground.

Construction of Couplers

Four sets of couplers will provide the
short-wave listener with an efficient
short-wave antenna system that will
cover nearly all the territory on which

reception is desired, since the antennas are.

not excessively critical. For reception of
a specific frequency, one special antenna may
be designed, but it will also serve adjacent
frequencies. It is considered most practic-
able, therefore, to use four systems having
a harmonic relation from 160 meters on
down through 80, 40 and 20 meters. This
will allow reception of police calls around
180 and 120 meters, amateurs on 160 me-
ters, aircraft on 90 and H2 meters, interna-
tional broadcasting on 49, 30, 25 and 19
meters, and amateur radiophome on 75
meters,

Antenna Jengths for the four systems are
as follows:

160 meters—90 feet (45 feet on each side)

&0 meters—80 feet (40 feet on each side)

40 meters—60 feet (30 feet on each side)

20 meters—30 feet (15 feet on each side)

The couplers for each antenna call for
separate specifications. The details of con-
struction are shown in Fig. 2, and specific

directions for each antenna system are as
follows:

16V meters—Coil form is 7% ” maple dowel
4 inches long. First winding of 100
turns number 30 d.c.c. copper wire.
Second winding of 75 turns.
meters—Same coil form. First wind-
ing of 60 turns number 30 d.c.c.
copper wire, Second winding of 45
turns,
meters—Coil form of %" maple dowel
314” long. First winding of 16 turns
number 24 d.c.c. copper wire. Second
winding of 14 turns.
meters—Same coil form. First wind-
ing of 9 turns number 24 d.c.c. cop-
per wire. Second winding of 7 turns.

In all coils the electrostatic shield con-
sists of a 13 turn winding of tinfoil with
a piece of bond writing paper separating the
ends so as 'to keep the tinfoil from forming
a one-turn absorption loop. The first wind-
ing is wrapped with 3 layers of bond paper,
then the electrostatic shield is put on, three
more layers of bond paper are wound on,
and the second winding is applied.

The five binding posts are brass machine
screws caountersunk half the way through
the coil forms. For the 160- nn({ 80-meter
forms, they can be % ” round-heads size
6-32, and for the 40- and 20-meter forms
they can be %” round-heads size 4-40.

When both windings and the electrostatic
shield are finished on each coupler, the en-
tire form and coils are taped over com-
pletely with black friction tape, given three
or four coats of clear auto finish, and they
are weatherproof. It is important to cover
everything but the binding posts with the
tape, as the clear auto finfsh will not ad-
here to smooth surfaces in the action of sun,
wind, rain and variable temperatures.

80

40

20

Adjustable Aerial Coupling

FORMER. MAKING TIGHT
SLIDING FIT

TERMINALS

WINDING

(TICKLER)

Drawing showing' how to conntruct a
vurinable antenna coupler.

@ TIIE advantages te be gained by vari-

able aerial coupling shorf-wave receiv-
ers, especially of the regenvrative type, have
been exploited in numerous articles, There
is_little doubt that some means of accom-
plishing this variable coupling is worth
while.

The arrangement however, ix quite
simple and has the advantage that indi-
vidual aerial coils ean be used for each wave
band so that maximum efliciency can be
achieved. .As you will note from the illus-
tration the aerial coil is womrd on a form
that will just slide inside of the coil on
which the other windings are placed. If
this sliding fit is rather tight, the primary
will remain in any position in which it is
placed, If tight coupling is desired two
methods can be employed, The first of these
is to slot the aerial coil form so that the
wire will not be above the surface of the

. form which will permit it to slide completely
inside of the main coil form. The second
method would be to place the grid winding
at the top of the main coil form so that the
aerial coil will be close to the secondary
winding when it is pushed down as far as
it will go. A little experimenting with the
number of turns on the primary will often
miake a worthwhile difference in the vpera-
tion of the set.—Popular Wirclcss.
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SIMPLEST

HAM Transmitter
Uses 802 Tube

By Ceorge W. Shuart, W2AMN

This transmitter, while very simple and
easy to build, has an output of 10 watts on
C.W. or about 2 watts when used for phone.
It is a complete crystal-controlled MOPA.
This new 802 tube offers tremendous possi-
bilities in simplifying amateur transmitters.

P

=
(%

The 802 tube and its associated equipment as used in this Ham
transmitter makes a very neat assembly.

® WHENEVER there is a difficult problem to solve in

radio the tube engineers are usually called upon to build
a new tube which will solve that problem. Amateurs have
for a long time needed a tube which would serve as a low-
power oscillator and as a buffer or frequency doubler. A
tube was needed that would make the average Ham trans-
mitter simple and foolproof. Some Ham transmitters that
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Front view of Mr. Shuart's latest simplified transmitter

were using power frequency multipliers were truly danger-
ous and very tricky and difficult to adjust. Not so today
with the new RCA 802 screen-grid pentode, which will
overcome all past ills if properly used. )
There are dozens of uses for this new tube and they will
immediately suggest themselves to the thoughtful amateur;
space will not permit us to describe all of them, but it is
cafe to say that they will be used mostly as crystal-con-
trolled oscillators, buffers and doublers. .
The little transmitter unit shown in the photograph‘ls
really the most simple Ham transmitter that could be built.
It really is a 1-tube crystal controlled MOPA and will serve
as an excellent low-power transmitter or as an exciter
unit to take the place of the oscillator stage in an already
existing transmitter, with a marked increase in efficiency.

The 802 will replace the now popular 59 crystal con-
trolled oscillator with an increase in output and flexibility.
The shielding in the 802 is so complete that the plate cir-
cuit can be tuned to the crystal frequency when using the
familiar electron-coupled circuit. There are seven prongs
on the base of the 802, the reason being that the shielding
has its own separate pin instead of being connected internal-
ly. This allows free operation of the cathode in the so-
called “electron-coupled” circuit. The plate connection is
brought out at the top of the bulb to reduce coupling be-
tween it and the other elements.

When using this tube in the oscillator circuit shown in
the diagram it is absolutely necessary that the suppressor

grid be connected to the shield and the B minus. Do not
connect the suppressor to the cathode if you are going to
operate the plate circuit at the crystal frequency, because
it will introduce coupling between the two circuits and the
plate circuit will fall into oscillation and the whole thing
will be useless. The liberal use of effective by-pass con-
densers is also necessary to maintain stable operation. The
screen-grid should be by-passed to the B minus as near to
the tube terminal as possible and the B minus or ground
lead should be placed so that all these by-pass condenser
leads are as short as possible. Probably a better method
would be to use a metal (copper would be fine) base and
make this the B minus or ground to which all leads should
be thoroughly bolted or soldered.

The tube does not need a shield if the two coils are kept
far enough apart. And with the cathode coil lying at right

32




TOP VIEW OF SOCKET
£ 802 (vop view ) $
SOMME .002 3
MF 4
7 <
'—0’\ 1
ANT j
PLATE ]
coiL )
) o 4
oy Rt?&oooows <
INTERNAL FOR 500 b
SHIELD " | R:15,0000KMS 9
FOR 400 1
il )
.005- e 4
3 4 DMlB.o 1
-4
B+ 500V.
o 1
It is hard to conceive of a simpler transmitter than the one

shown in diagram form above.

angles to the plate coil there is not the slightest trace of

feedback from plate to grid.

Plug-in coils are used in

both cathode and plate circuits; the form for the plate coil
is 2% inches in diameter and wound according to the data

given in the coil table.

The cathode coil is wound on a 114

inch dia. form with ordinary double cotton-covered magnet

wire,

The maximum and recommended voltages for the

802 tube are 500 for the plate and 250 for the sereen-grid.

In any case the same power supply should
be used in order to prevent possible dam-
age should the plate voltage fail. The plate
voltage should not be removed unless the
screen voltage is also disconnected, an-
other good reason for the series resistor
method of obtaining the screen voltage.
For normal operation on either the funda-
mental or a harmonic of the crystal, the
grid-leak found to give the best results
was 20,000 ohms.

By glancing at the coil table we see
that the cathode coil for an 80-meter crys-
tal does not tune to 80 meters, but some-
where between 40 and 80, the adjustment
of this cathode circuit is quite fussy;
that is, it is neither adjusted for maxi-
mum plate current or minimum plate cur-
rent, but for a maximum change in plate
current as the plate circuit passes through
resonance with either the fundamental or
a harmonic. In other words adjust the
cathode condenser until you get the great-
est dip in plate current as the plate con-
denser is turned through resonance.

During tests it was possible to hit the
fourth harmonic in the plate circuit with
a noticeable dip. But for amateur use, the
second is the only one which can be used,
unless we have need for frequency tripling
—and here the 802 is very good, as the
third harmonic is nearly as strong as the
second. The plate current will go as high
as 40 mills (M.A.) and dip to 10 on the
crystal frequency, 15 on the second har-
monic and 25 on the third harmonic of
the crystal frequency; these are with 500
volts on the plate, different voltages will,

of course, give different readings. A word
about the output—we worked stations on
the 80-meter band over a distance of 600
miles and received fine reports with this
1-tube transmitter.

Plate Coil
Brad Turns Length of Winding
80 meter 30 3 inches
40 meter 16 3 inches
20 meter 3 inches

10
Wound on 2%-inch dia. 4-prong form
with No. 14 tinned, soft-drawn copper
wire.

Cathode Coil

80-meterXtal—20 turns No. 22 D.C.C. wire
40-meterXtal—10 turns No. 22 D.C.C. wire
Wound on 1%-inch dia. 4-prong form.

Parts List for Transmitter

1—50 mmf. double-spaced variable condenser,
National.

3—.005 mf. high-frequency by-pass condensers,
Sprague.

1—50,000 ohm, 5-watt resistor, Electrad.

1-—voltage-dropping resistor 20,000 ohms, 25
watt, Aerovox.

2—4-prong isolantite sockets, National.

1--7-prong large isolantite socket, National.

3—large plug-in coil forms (Bud).

2—small plug-in coil forms (Bud).

1—80-meter crystal and holder.

1—-56-prong socket for erystal.

1--2.5 mh. R.F.C. (Radio frequency choke). Ham-
marlund.

1—.002 mf. high-frequency condenser, Sprague.

1-—small 0-100 ma. Milliammeter, Triplett.

‘Bakelite panel 7x12 inches, 1.C.A.

~baseboard 7x12 inches.

-dials, Na-Ald.

802 tube, R.C.A. Radiotron.

D b
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Receiving “KINKS*®

SIMPLE ANTENNA
COUPLER

Ilere §s a deseription of 3 home-made
antenna oupler that can be used in ron
Jumtion whth any of the four prong plug-

In wolle  Two pleces of hard rubber were
ru m an old punel and drillel as shown
In the acompanving drawing. (Pl 1)

The primary eol (onststs of ten turns No
20 DR copper wire, wound on 8 form of
;mm»\lm.h-l\ two aml one ebshth fnches,
Ao 18 nrst wrapped several tiniea sroumi

N n-.-. \

oP view o8

PRiaayY Hea

Pesyer vl ¢
o

& W i form and the eud pastml. The
wire e wownl over this, the turn
bemd Kept L A o plusd in sy
eral Swall stripe of  paper  are
then i e the outande of the coil and
Jeft to dey. The (il is then removed from

the forn “and the strips of paper are then
factenol atvnd the (wins, making a tirm,
I. The 1

= g L) s

to the Ditile T wiip by inceeting 1
i6t0 the cov cut at one el and glued
(Fig. 2i-krnest Dumner.

vvy

REMOVE PiNS
#F20M OLD
TUBE BASES

“Wire Tips from OId Tube
Socket

1 have heen reading your “"Kinks™ in
HHORT WAVE CRAFT for some time, and
think them .very  useful. Ko 1 thought
m.n 1 wouli send one of my own in to

kink for some

l have been using this
thi The

o aml It hws proved very uveful.
prongs en ol diwanled tubes can be
ustd when soldered 1o antenns, ground, snd
le, 10 make a very handy and
nt mewn of romeeting to Fahnestock

They san exaily he removed by breaking
the entire tube hase. Once you get the
knack of it, 1t will prove sery successful
10 making 2 low  rreslstance  connection,
—ULeuts Hartman,

vwyy

HANDY MAP

This map will
Khort Wave DX'er
this map.
out of an old blind, set up
the blind #lue your map to it. When
not In use zip-up.  This i3 welcome where
prace is lhmited. —John Vetter.

be mou conventent to a
I am very muth satis-

OLD SMAL
- WINDOW BLIND

GLUE MAD oM
BUND

WSV,

GRID CLIP FROM CUR-
TAIN SPRING

Mere 1o a dewrlption of an improved
rril cap connector made out of wpring cur-
tain rods. A spring can be obtained at
any Hve wnd 10 cent store. Cut a pine of
soring about one and one hall inch long,
put the ends together and put a drop of

SORING [wm(n LEAD TO SPRING

CONTROL GavD
SPRING CLIP

solder on to hold the ends tight tomether.
Then solder a plece of wire on for the con
nevtion.  Then place the completed cap over
the grid connectlon of the tube as shown.—
Fryvln Sperath,

PUSH-PULL INPUT
TRANSFORMER

Het bullders desiring to use push-pull
1n the output stage can save the cost of ln
“Input’’ push-pull tr: mfnrmer by ulnn
in acrondance with th 51
gram.  Any ndard .udlo tumlonner un
d gives tone quality eq
by usiny regular pulh wll
lnnul transtorimer,—Davld BEastman,

vvYyy

HANDY SWITCH MOUNT

Here i drawing of a dependable swlteh

mount. This {s made from an old discarded
metal casesl earphone.  You just have to
dritl a hole in the mbdidle ank movnt the

switch,  Then lead the wires from  the
witch out of a hole drilled In the shile

S TCh EeAnroslotaag

EARDWONE
case

“PUAL LEADS THaOuGH
MOLE 1N EARPONE
case

8517 0r sCRE LD
CASF v wat O% DASE

This 14 vary | Iy for ““hiread board* trans-
mitters and receivers wad In oilark place
where i hwr il wall  tocle
Wt e L} . @ TN 1o have .
|nl"l‘ \\l-hfr when you mount the ear-
ph i s tn take the strain off the
tke Mo v Tierapiekes,
vvyy

HOMEMADE TUBE
SOCKET

Here's & vy handy  homemade  tube
rorket, whieh can he used as a substitute
1or a romdy made affair, The draning elear-
1y shows Just los Io conatruct It ln uxlrr
that the pin b bre or
rodtion. Hrst IJ.’ the pins from lhf ’nl e
of wn old Tute sned cteill the he to 1t the

standard tube terminals — Myron Stebl
PRONGS REMOVED MOLES
REAMED SLIGNTLY LARGER
ulll N OPNTLR FOR
0D TubE 7 MOUNTING M REW
»ase 2
g cowtacts
N RACK
TAP AMD 4
muURLEO

)
8oy
THTRA Tap BRACKET MERE

INCREASING SIZE OF
TUBE BASE COILS

v using two 1ube bases as shiven In the
Hagr: you can increase the fength of the

order to acommmiste the larger
windings.  This s done by sawing off the
pronis emd of one tube base. Then put the

two colls end to end
with gluel paper - R

v wTspping  them
Dekker

foLL.

-

2 ¢ REMAINS
As 13

22 Sauw 0eE o
UNE
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MATCHBOX CONDENSER

A cheap and easily mnurucuu v-rl-lllv
condenaer can be made with
box and a few short pleces o( unrun ln

HLUE TIN oL 1010

O TOP OF COVE

ANP ON BOTTOM
OF SLIDING.
MEn

BINDING POST
x

the drawinr we see that two pleced of
tinfoil wre uscdd to form the two electrotes
of a variable comdenisr, One piece of tinfol}
Is glued to the top of the hox frame amt
the other plece 3v glued to the betlom of
the slidirg povtion of the matdhhex.

A Linding nost 1s used on earh of these
strips of tinfoil in order t-v factlitale con-
nectioms, I desdlrable, sale can be
m-rl.ul on ane side of the ||h|ln.r membir,

¢lrarly shown in the drawine.
\\m m the box {1 entirely collapsed the ca-
pacity of the condenser §3 maxitoum; by

sliding the inner section of the hex out-
warsd the capacity Is reduted. This i a
handy Instrument  and  mary  resdirs of

UShort Wave Crafr’” will And verious uses
for it.—Gilbert R, Loury,

vwvyy

BASE OF ANY
EXPERIMENTAL “~
APOARATUS

TACKS auveseR
- MOSE

g ~ €033 sECTION o

CHING METH

SHOCK ABSORBER

A Shert Jenrth of yublicy hese can be ud
to fern & very simple shok abunber to
ehiminate vibration In a radlo recetvir.
The draving clearly shows thet the hoe
I3 tarked or screved to the hase with the
srewn or tacks in such a potition that they

will not rest upon the table or Interfers
with the cushioning action of the rubber
hove. This kink i5 especially useful with

battcry rev®ivers becsuse these tubet are
usually quite a bit more microphonic than
the heater type of tubes, It can alto be
used in conjunctien with the tramunitters

whete Vi n iv liable to cau'e a pour
signal by modulating the note.—Francis P,
Brebro.
SAZOR BLADE CaaD8oARD
/ TUBING
(2973
TuRw TuBE

N Ty
ouRECTION

RAZOR BLADE FOR
CUTTING TUBING

Protahly the mant (difficult part of thort-
wave Evperimentine fg cutting bakdlite or

other compound tubing the |mner Yensth for
coil forma.  Usually a hark-saw Dlade §1
used and ID many cases & very jagged anl
uneven cut bs made Howsver, by fastenihg
a razor blade or knife blade n the vise and
placing the tubin: along-ide of it. an » -
te cut can be made. First wrap a piece
per aroynd the tubln: in onder to
It where the cut is to be made. DIy
squaring the edres of the paper, the mark
on the tube will be perfectly iquare Hy
sotating the tube In ane dirertion slowly
and keeping the blade on the mark, accurate
lengths of Tubing can be cut with very lit-
tle difculty  The drawing clearly shows
how this 43 done.—\W. H. Hitchen.

SIMPLE SHAFT INSU-
LATOR

Very often it I| desired to {n.ulate the
@lectrically connected shaft of a volume or
regeneration control Iruvn 8 metal chassis
Usually fbre washers with rabsed central
portlon: sre unuvullable when needed and
%0 1 have resorted to the following simple
methad wilth grest survess. lace s flat
Inwulating  wacher upon the shaft.
twist 8 rubber bund severul times over Lhe
shaft cntll it Is xecure. Mount the objeet
on the chassls nun & washer on the other

1

slile  amd  the complete.—Hurry
Klingener,
voLume
ConTeoL
naen sussra
WASWTA 8aND

T R g N, | eamr
\ .o
\ CHASHIS
SmasT FiaEa
o8 - WASMER

vvVvyy
NOVEL METERING
SYSTEM

Metering two or more stages with one
meler [s very simple If you use the (fol-
fowlnk disgram. When you denire to meter
& ceriain staxe just plug s “dummy’’ plug
Into the devired jurk snd the meter will
read that stuxe

f you have -meter super-regenerative
revelver no doubt you are very rouch trou-
hied by the lllhlnu noise. 1f you care to
help cure this trouble you t¢an do <« hy
plmlnu & .1 mfl. condenser ucross the

hones. Apparently the volce signals are
Illlle affected. —Jerry Filgrim,

03¢ Aup

Jack

2R
o

s 4
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PILOT LIGHTS FOR
CENTER TAP

This kifik pot onlv provides the much
dr-lrnl center tap resistor for the 2.5 volt

Tunent  windy but a0 provides panel
ll;hllm: In sety having two tunkng controly
and therefore two pilot lights, the bulbs
are tonnetted in serbes s shown in the
disgram eliininating the center tap resistor

S VOLT PiLOY
GHTY

FILAMENT LEADS 28V

and its cunent urain on the winding.—R.
Eheibuin.

Substitute Grid-Clip
The other day I was in need of several

2rid clips.  As it was Sunday, and I didn’t
have any on hand, ! had to make my own.

OLD FAMNESTOCK
CLIP CuT
OFF NERE

Here {5 how it s done 10 & §iffy. Just
tuke an old Fahnestork clip, spread it
open enoukh to slip over the contact eap
on top of the tuhe, next solder a wire to
it, and you're sll set. 1If it is too bulky,
it ran be Lent until 1t 1s form-fitting with
a llp which protrudes as shown in the il-
lustration.—Halph Netzley.

vVyy

Antenna Trimmer Selector

Adjusting  the asntenns trimmer con-
denser every time a coll Is rhanged 13 &
lot of bother and may n lnays be the
thus varying the dial
overcome this, ufun ns
condlensers as  you
them on a bakelite plnel

™ trimmer
colls and place
A switch arm

and contscts are then placed and connerted
88 shown in the diagram. After connecting
1o the antenna and the set, the arm 1
placed on the fAirst contact and the trimmer
correct value,  The next coil
setting sre adjusted the same
way until you ha many _indlvidual
settings as you have colls. Label esch
contact for a certain coll,

be located in any convenient
controlled from the front pane
—Herbert Hansen.

2 nel ca
lace and be
of the set.

vwvyy

PHONES

— 3 way
PLUG — } G

@
PHONES - SoCKET

CABLF TD 5EY
ouTeLT

Multiple Headphone
Connector

It 13 often desirable (0 connect more
than one pair of phones to a set. An in-
expensive and easily assembled econnector
can be made by connerting s 2-wire cable
10 & light socket. Then, insert § 3-way

In the socket; fasten phone tips to
;{uuhment plun :lnbd( plug in any pumber
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SIMPLIFYING RADIO HOME-MADE VERNIER BI::I": the cotl windings.—Charles I
CONSTRUCTION Bometime ago when in the need of a ver-

nier disl, 1 hit upon the fol'owing liea,
1 uh o eﬂ-r the_follow! short -wa'

klnl Aoy ”13 "h. which 1 clearly shown In the drawing. The
no nnd Is. as h.r as I know. an original

DAL
‘l'lk plece of ordinary tracing paper TunmG
and lay It over the diagram or blue-print o s
ich you are ing & recelver. l”c:tw
As cach connection is made, mark it with a
peocil un the tracing When the O
disgram on the tracing paper corres GROOVE

il
with the orviginal, you know the set is
correctly wired. This tlImluulu [ B

or ‘‘forgotten’ lea: (4]
in wiring compllcated coRo
*“supers”’ whers a short connection may be
acvidently overiooked.—John C. Shersrd.

Novel Antenna Coupler
Delng one of those fellows who strive to

cord, spool, and l short
ength of metal strip. 'l'he knob of the reg-
ulsr disl should be grooved for the fish
cord. The metsl is formed as shown in the
drawing and fastened below the mounting
board on which the condenser i3 fastened,
Another sdrantage of this system is the
total absence “'baxly-capacity’” effects.
be-ause the hand is 3o far removed

the condenser.—Claude E. unnmth.

v
vvyy vy
| ALIGNING TOOL FOR
CONNECTION BLOCK FOR FINE TUNING

EXPERIMENTERS Here's » kink I find very satisfactory for

eliminating ‘‘bocy-capacity” where an in-.
1 have found this kink very useful in  su! udmn :ounllnl s not lvllllblo ne-
connecting hesd-phones o sieakers to ex-  move the knob from the front of a vernler
lmlnlll sets. When wiring up “bread-  dial lnd file a slot In the lhlfl to fit the
rd” does not lhny- have the endof s u-lmmor condenser tool. This being

llp jni- or clips ready to use. The Inml-ud gives very good nnulu in ellmi-
described will do away with this worry,  pating “hand’” capscities. It
Holes large onough for the tip jacks are
drillel in the Fahnestock clips. The clips
are then fastened to a small wooden pln.
form by the jacks.—Bamuel Poters.

make a few work as tﬂr!emly n
posaible, 1 ﬂnd that the method of
tenna rwvllu should be given mmnnblo
ht, — Mos your prlu-wlnnlnt
Kinks™ worked very -ell but lhey could not
be easlly opersted from the front panel
and were in the way vnen the colls wero
changed. With a couple of pieces of scrap
slumipum and :. short length of t:nnl‘nr

FAHNESTOCK CLIPS

but 1t "unnn(nl out” the regenerstion con-
trol. A smooth regenerstion control ll.
in opinion. the difference between
vry roceiver and just another uuﬂm
The disgram 1s sell-explanstory and the
sdjustable 1o ultra-short wave receivers, construction of this coupler should not be
whers hand espacities are annoying.—J. R. at all diffeylt. Be sure to use a flexible
Blundin, antenns lud to the vane, 'nn le llh of
vvYyYyvy the bakelite strip depends the position
of the um« w! ndlu 'l'hh I3 _the small

VOLTAGE-DOUBLING  7indios thet b Iorarieil Toe vane b

PO 0o offect oo this winding, so In an uprighc
vvVvy WER SUPPLY pesition the bottom of lh. ne should be
M‘h vollll a lhr‘ plo m«lhod ;bl(h:ul:lnl 8 above the tickler.—W. J. K leh!k
age “B'° supply w t the use
FIN]SHING PANELS power transformer. A e of 27
HOME lr' mnlt to double the mllum -ml rectily vvVvYy
it st the same time, The output voltage
Mluy set- M"d." refraln 'm ul depends on the value of the condensers X Sagan AROUND
low-cost galvanized iron for e 70 Pt CAAGUATIONS
anels because of its finish. but by !ollov- - Lov.AcC, 27 FILTER,
| lMu instructions, they may prodw:o L CHONE
iful satin finlsh on ft. lAy
lobow ed on, on a fiat & \
o little water on it, Next, mlnklo s llma
teh Cleanser or kitehe .
and t rub it well with stesl wool, in & X| g
eircular I it five minutes o | v
very silvery finish will be obtained, eq /
Inum. I be g 3
bigh luster if polished with siiver polish, ~
sketeh is enclosed on another s
1 hope um kink will be accoptable.—Lioyd o .
Canly, Jr. Y
PASTE wiL FAL UP GRAD-
UATIONS AND REMAINS. WHEN SURPLUS 1§ wagD °|
BRI IR TEE o ;
I s 3 not nal nﬂ
Althoue Tt ey i riaat N dolnos 'ouching Up Old Dials
erome Farmer. ‘This kink 13 not M‘lml with u-o
writer, bllt he thinks it worthy
vyvybv to the mden of !non'r WAVE
be l-vmdh. e Taerany, by teXiok s DIt
ral y taking a
COIL HANDLE o white'tomthpuste, white lead, white can.
hown wax oe) one's ers an:
.,,r‘.’. plus :“ oy Ther: .f,‘,','d“',',d;.w 1% emearing it sround the edge of the disl
rw:hm tho top edge of the coll; next co- 88 ""“"M 'ﬂn mmn ml
mh:m .hﬁ:"lrm" '"hh‘l:;l'l k'ﬁl"l"m ‘lrwm 'Ilh a_ g, l'. will 'lont .
through ho'e in top to the roll. s 1s veey
handy when changing coils, and does not 8000 as paw.—Bob Miller
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USES FOR OLD PHONE
JACKS

sccompansing dnvlu.
have the base of the jack
bracket which can
ing midget condensers, b
switches, and a number of other instru-
ments,—James Slocum.

vwyy
MENDING TUBE SOCKETS

D

DROP SOLDER NS LUG

N MOLE

How many times have you broken the ter-
minal oo your last tube socket? This hap-

dering lug was finally ght to play.
This was atf under side of
the socket with & drop of and presto,

on sockets are nickel-plated and 1t will be
necessary for you to scrspe the nick:
plated rivet until all nickel plating is re-
moved »; brass or ot metal shows
through, otherwise the solder wll! not ad-
here to {t. When you are | “‘Jam” for
a socket somo time, try re| rln( your eld
ones in this manner see how nicely i
works out.—Edward Kolakowski.

vvyy
WASH-BOILER RADIO
CABINET

the 1 presented in the drawing, came
into lnlnl The cabinet 1 used was made
from an old

wash boller which, Inﬂdenﬂl’l!.
h cwr;_’r"lnd provides very effert leld-

plek-vp. This in mnm:uu -m\ the thor-
ough shielding and the s good an-
tenna, mnlully cllnlmud (ho interfer-
ence,—C. E. Judson.
TERMINAL LUGS MADE
FROM HEAVY WIRE

1 needed 3 wire terminal,

o
PROCESS OF Ma tomm eren
A TERMNAL TERNAL

its Ipsulation and muu it bright, then T
first bent shoul %~ 1t _simost at right
angles to the nnnlnﬂn of the wire,
placing s nsil, or some plece
form the hole the right size,
wire around the

des. Of course, If you wish to put

nals on small wire, make the terminals
of wire sbout four sizes larger than
wire —Carl B. Sponseller.

vYyyvY
HANDY TUBE SHIELD

USED (AN witH
LOVER THAT FiTS
" TGuTLY

WOLES FOR
VENTILATION

~ COVER

SDIo% Tg ONTRALE) o

Wited & P (8)
uxunno-vunn
o

e 7ok Yot 4
A $POT YOU Tk Tret
L OCNLATE P
D9G ok v o4
HAVE THIS wee GO PARTS OF TwE weRe
O THE CORRECT Pt TR Tug Com
o TUee SaTSsacTicn

SIMPLIFYING COJIL
CONSTRUCTION

Many of the readers of ‘‘Short Wi
Crafi™ have spent coniiderable time in wi
ing homemade plug-in coils. By using the
scheme depicted in the drawing, the cor-
rect number of turns can eully be found.
The pin is soldered to a short plece of wire
and can be pushed through the inaulation on
turn. \When proper results are oh-
ta you can remoss the unused turns
I-nnudndyour coll is Anished.—Howard Big-

" wNOCH A 3nALL
webGu Be-
TWEREN ThE COME AND
WINDSIG

ELIMINATING TRANS-
FORMER HUM

Many fans who have all-electric short-
wave receivers using power transformers
are troubled by a lJoud buzzing noise in the

transtormer ftself. This is usually due lo
elther loose windings or a looie sect

jon
the core. In most cases where "B" l.y
cores are used. the center leg of the tuo
outer laminations makes sll the nolse.

This can be stopped qulte readily by re-
moving the frame or mounting bracket of
lh- lnm!ormer and wedging a small plece

en the winding and the core.
" you will re'er to the accompanying draw-
ing you will see how this plece of wool is

umvd in wder um. It m-y be eesily in-
s LRt gty b ol
Having no tube shiekl 1 obtained some
old cans with covers that fitted llshll.v. " YO
and then made & hole in the cover of 1 2525 — |~ "’I':‘:')‘l
can the same as the hole in the suh- pnncl
and two smsll holes that lined up with the
mounting holes of the tube secket. few
boles in the side of the can -Ilmv suf- 2 +
ficlent ventilation for a tube. If it is to be
wi grid (uhes, the shield - '
1
) -
2%0 vo \
0% warve /
{ ™ soweR ‘.:2.
-~ CORD)
lov.a ¢

After completing s 4-tube shor-wave re-
cefving’ se¢ I found, much to my disappelnt-
moent that it was an excellent receiver of
uuuu luunoblho—lnltuu nolse, of
coursel nest move was to completely
shield the receiver but funds were low 0

SHIELDING FOR BAKE-
LITE PANELS

By procur some fancy aluminum foll
and llulnt Il u- your present bakeiite panel,

FIELD SUPPLY FOR
DYNAMIC SPEAKER

Here 12 a very simple method of obtain-
ing power for the fleld of & dynamic speaker.
Although this is not original to the writer

physical drawing shows just how t
nertion should be made,

you can not only
shielding. but enhance its ap
mandously. Various shades an

be_obsained from your local Variety Shop.
—Joseph Jacobs.
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somewhere around

the 23Z5 is lumllhcd dir!ﬂl’ by the line
through the 299 -ohm resistor which
s built right tnto the line cord.—W{ED.



FILTER FOR HEAD-
PHONES

Many short-wave fans are troubled with
seelous detuning esch time the head)
are touched or the pl cord ls moved. Hy
kﬂlna.I traces of R.F. out ol the phone
cords, ¢!

outeuT
sG Tuse g
J

.\
- /(ucu)

In the draning you will find that 2 R.F.
thokes amd condensers are used. There
is a choke In earh lemi with a condenser
by pussing each lead to the B nexstive of
the receiver elrcuit. Ordinary 2.5
chokes snd .0805 mf. condensqrs work satis-
factorily.—Robert Mushaben,

vwVvyy

MOUNTING VERI CARDS

good way to put your verifica-
and mlm on the wall snd not
ﬂll |l full of tacks.

Get l Inue plece of cardboard: hang 1t
on | : then tack your veris to it. An-
other \ru 15 to stick” your verls together
with soms sticky rpcr tape (nl ywt
butcher or grocer for s couple eot).

tions into the earth. The two colis are
or bakelite tubes that are

in two Iayers of 100 turns cach over a
Ienxlh ol five inches. The D.C. resistance
each of the coils will be lews thun one
omn. The rondenser arran-ement requires
four hy-pass condensers each, having s ca-
pacity of 015 microfarads st shout
volts. They must be srranged by pairs in
serles and connected between the ends of
the colls ss shown in the diagram, The in-
her common terminals are connected to-
gether. and this contart must be well
grovnded 1o a mld u-lrr E with a
separate wire. not e _wi
grounds the ndln recelv

VVV

IMPROVING SUPER WASP

s wheels are put on two shafls
of blM-qul‘"nl condensers, 1'M| 13 sim-
but i

he new panel.
The brass wheels aro now tied w:t(hu
by meuns of & plece of tood fshing twine

shown in the . ono prefers, the

about the pin In each of the brass wheels.
ncls E. McGee, W3D3.

GANGING AND BANDSPREAD DETAIL /

A gy
R O \J@’\."'

HEAYY CARDBOARD STRING
\ /N

Cut it into one-inch pleces, stick bottom
cdge of one verl (o top edve of another,
and so on, Then one tack will holil ¥ or
10 verl<. anid when you have to take them
dovn, you can stack them just the same 8s
when they were separated.—Robert L.

Vaughn,
vwvyy
NOISE FILTER

‘The filter described hereulm mmlm of
rh connectefl one of

power llne between
the lighting socket wd the radio receiver.

CHOKE Cou. 3

CHOKE

Qo
Hovac {cwoke cose 0 )
LNE V218, BELL wine )

Fach end of a coll I3 groundet throuh hy-
Dass condensers 1o shunt any stray oscilla-

Tun gasss s’
o8 coRo

GANGING DETAIL

“ 4 rumwg
oL >

PANEL DETAIL —

vwvyy
USES FOR FAHNSTOCK
CLIPS

By cutting off and bending Fahnstock
cllnl. as shown in the drawing. s very hand!
plug-in ecoil receptical can be comtructed
The drl\ﬂn shows the method uséd in
mounting lhen clips. The contacts for the
¢oll are ordinary lu:hln. uren \'Mrh are
allowed ng;ot t i the slot of
the clip. elip ll lo bc formed so that
when the coll Is down into them
will d:ur llmllnrly agaluat nut

Q FLATTEN OVt
an, 56/ < REIEAPE s

@l

by 2L

HANDY CABLE LUGS
mnﬁﬂmﬂ." who bave found dim:ully

ing & nest binding post connrcl

using strsi hook-up wire, vl
a cheap

find this nkle a
oaking w-mn contact. A number of (ye-

World Radio Histo

lets (obtuinable at any statlonery store)
and a pair of pllers comprise the nuunvy
he strands ul
end of the wire to be connected ami
this lermlml ubout one of the eyel

the eyelet ﬂrmly te the pllers, and n nll‘;
be four that the emd of the wi

ull uruukd
Keﬂ’.

CLAMS lvl‘\l'
WITH PLIZRS
/ % poEss £0GES oore
Py

vwvyy

OLD CAR RADIATOR
USED FOR A GROUND

1 nnally hit upon the ldea illustrated in
the aciompanying draning. 1 obtained an
old radiator which had a good muny lraks
in 11, After fastening a pipe to the filling
liole on the radiator and soldering 3 wire
to the other end, 1 buried the entire as-
sembly in the ground four or five fret helnw
the surfare. 1 then prorceded to fill the
radiator with water. This, due to the

les In the radiator, seeped outward anid
made the earth surrouniding the radiator
quite molst lowering the ground resislam e
mml(lrnlnly lead from this ground
to the rece| kept as short av possi-
ble. and rrally !xull#nl results huve been
ehtalned.

PIPE CAP LEAD ™©
/ wecEveR ]

vVvy
HOMEMADE VERNIER

Nearly every short-wave un who bulluy
his oun equipment pets the greatest amount
fun out of buihllnz it nmer than listen-
ing to the short-ware stat
menter will find this dial
and very h:

e
to the main shaft ml gl direct drise
for rapid tuning, and Anolher knob whirh
tiives the outer edfa of the larie disc for
sernler tuning. the parts of this sim-
rle vernier llhl rln be found in the shack
junk Lox.—@G.

s MOTION
&_vumu
o8
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ANTENNA CONDENSER
SWITCH

VOLTAGE BOOSTER

The A.C. llne voltage, particularly in
ral fea, drops to s

‘The short-wave experimenters who hulld

simple receivers which require the u
an antenna-coupling md-lur will nml lhh
kink especiall; nlulhlo. It conilsts of a
small strip bakellte or other insulating
material on which s mounted four antenna-
coupling condensers, The drawing clearly
s how these plstes should be made in

short-wave band
lllnx it into operstion each
be adjusted for that par-

when you th- from
to snother it is only

tieul ba
one band ary to
rolate the nltch and bring m. antenna

coondenser t bend into use—Charl

vweyy

FiG4

-G
)

- > CEEE S

L)
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PLUG-IN COIL FORM

Good plug-in coll forms can be made
wsing old tube bases. Cut a strip of paper
the circumference of the tube base and use
or dividers 10 divide 1t ino six
(l-‘l: 4) \\rup this around

bas el s in the
base, u\ h dlvhlon Ilnu with a Knife
int. Finlsh drilling the holes with a
/18-inch drlll. (Fig. 3.)
The top of the coil form is made of wooil.
A circle i3 cut {from & three-eighths or one-
haif-inch board. Make the top one-hulf
fnch Jarger in dlameter than the tube base.
Draw a circle on nderncath side of
the top one quarter of sn inch smaller
than its diameter. the gulde line
for adjusting the up; the upright
pleces. Divide lh. mp lmo lll cquul nll
and cul the notches for the u
the uprlcht pieces. on the ‘Iivhllnl llms
The shaye of the notches can be <een by
looking at the finished coll form. (Fig.
‘The upright pleces may be male o'
hard rubber ur hakellte.

forms,

the tube bllo. (Fig. 2B.)—Esrl

vwvyy

rurs
Jow value during the ovening hours. An
eany and simple way (o boost it 10 Its proper
value s to use & small tran<former, with &
secondary rating weon 5 snd 15 volts,
conne: ted 30 shown.

It may be mouury u: mmo the lesds
to the urondary relation

ry windings.

Tuner for BC Band

Here s a description of the broadcast
sdapter which will permit the reception of
stations operating on the regular browd-
cast band usdng a short-wave receiver.

To operate this instrument, remove the

VARIABLE
TuNNG
con

TIME SWITCH FROM
ALARM CLOCK

*Rasany o0 powa
rom s

Here Is & kink using an ordinary alarm
clork (speing wind type) s time swiich
to turn on your short-wave set or omiinary
browdesst set so that you u|l| not miss
your favorile program, or you own s
receiver u<|nl the time

plug-in coll and connect the new lonk
wave tuner, This ran be done either with
a | gang awitch or the leads from the tuner
can be connnected to a tuhe bace which
will plug into the plug socket.—Alfred

hoczan,
vwyy
Handy Iron Stand

During & repair job 1 needed something
to rest my Iron on snd hit upon the

SOLOEMNG 10N

It ronalsts merely o1

Yew depleted above.
two large nails driven in a board a3 ahown

1h the drawing.—Fidwerd Browa.

vvYyy
Novel Lightning Arrester

lers i3 just one more use for discarded
spark plugs, VYroure an old wpark pluu
one whose insulation is not dumuxed, snd
clean it thoroughly h{l removing all carhon,
Then ohtain a length of Iron pipe whith
can he either thresded or which has an in

sile diameter larce enough to permit the
insertion of a plug with sufficient ten<ion

firml; instrument
a8 far as

AN
switch to turn on your shori-wave set when
you have a wchedule <o that you will not
forget same. The clok i« erured to a
wooden hs<e with a small strip of
with a notrh to hold earh
secured to the buse with

serew.  An additlonal strip of metal behind
the slurm key holds the switeth in (M
proper position, n the

alurm  goes off
strikes the top the wwitch lurnlnx lhe
set on.—HRichard 1‘ Schultz,

vy

CHEAP COUPLING AND
EXTENSION

T weet

o meose )
PROTECTION BLOCK.

FUSE FR0M O

=

SupRT DNECE OF AOD
INSERTED W ONE END

el
CONDENSER

a Co

ot

O1d fuses that are used in the telephone
proiector sy<tem on most all phones muke
fine snti-capacity conplinga for shori-wave
conlensers as are used In the coupling amk
tuning  clreults _of short-nave sets.
ends are cut off and & shott pivee of %
inch red fn-eried in one end and shaft on
comdenser tnserted In the other end. These
olil fuses are just the tight slze and »
sinal]l amount of cement is used for ce-
menting wire on home-made colls is put in
ends of tuhe hefore Inserting rid and con-
armer shaft bolids coupling very securely.

. E. McLain,

Simple Wire Cleaner

TNere is & simple kink which ran be made
from an old hacrksaw blade or = steel knifr.
File a V-slot in one end with a threr
cornered file, anid tupe the entire instrument

all but the cuiting end.—Chas. Wilde.
Sect or
LD LD wACK
wing SAW BLADE




HANDY TEST-PROD

A veey servicsable test-pred can be made
from ice-picks by covering part

S war

SUBSINA SPABK
HUS CAP

VERNIER REGENERA-
TION CONTROL
'or smooth regeneration control on very

-uk signals the following kink Is very
effoctive: 1unn—t . m plate midget m-

AT SCREw MOLDS
T ace

SLEcTRIC
SOLORRING.
10N

WEITITUTE A
BRASS T In PLACE
OF TME COPPER OWE,
AND FILE TO A POINT

ily. T procured a plece of Lru<s
he ne dlunieter 835 the copper tip
rut it to proper length and filed a polut on
it. The new tip was tinned with the ald ot
“ulsmmonlac has given no trouble since
This particular {ron has a hollow core

1 p takes a Ilnle
longer to llul ‘Just a few minutes).—D.

Viwr, vVvyeyY
NEW USE FOR SCREW-
DRIVER

For solldering in tight places. an old
screwdriver bisde can be slotted, 23 shown

denser arruad

trol condenser. \\ Ilh lM piates of this 'ﬂ'-

oler condenser unmeshed, (une in a signal

21kl stor the set from cectilating with the

m-ln mmrol Now, gradually Inrmu the
vernle:

capacity the vernier end you
-'Ill nn-l nut the signal can bo hulll up to
s much n.rr wer extent than with the ordi-
nary control.—\W. Zel

verwren.
asc.
) &
Q ¥
1
L.
"h‘

vveyy
REAL VERNIER TUNING

For the radio operastors who sre having
trouble tuning in statlons on thelr vernier
dlal, [ preient the following kink: Take
an omilnary vernier dial and remove the
knob. Mount your tuning condenser on a
secom| metal panel about three inches from
the front pancl, nest mount s vernier dial

v i

dhl I'Ilh !
Mace the first knob on the
v-nel and place the umnd M on
md-l panel 8

1s mvluo.—&’u is R.

;rrnhr * tuner

SOLDERING IRON KINK

T found thet the copper tip of my elec-
tric sohiering Irm oxldi ud my raphdly,
neling it difficult to Reep the tip pwop-
etly tinned, Knowing thst brass not

OLD SCREW ORIVER
WITH SL0T CUT INTO
BLADE END

SLOT 7O HOLD
SECTION YO
BE SLOERED Lance wine
in Fig. 1. \Vhen soldering, the wire ran

be held in the slot of the blule 0 that
the wire way be held for soldering in po-
sitions where It is Impos<ible to 1Flz. 2
rearh your hand.  The slot run be made
by holding the serewdriver in a vise amd
uslng a hack saw that hus two or three
Uludes together, to make a wide cup, The
end niay be filed to make a_notch for ac-
commodating larger wires.—Joseph Goveia,

vvVvyw
TAPPING STORAGE
BATTERY

In obtaining different filsment on
woitage for tubes from storuge bntorlu l
on each section

-'Mer rlhno-nlnrk eline
hn- 2 nlu. 4 volts, nd
l Idu 'hon r'dudn: 1o s fraction of the

next volts, use a varisble resistor and s
voltmeter lo obtsin the correct voltage.—
Walter Rinkowskl,

TERMMALS AS SHOWN

INDUCTANCE SWITCH

In erder to make an inductance awiteh
from an old rheo<tat. remove the element

part snd uowind the resistance wire. AL

oven intervals wind a thin plece of copper
nrlp arnuml the form that
wound on. nsert as many
want mluu and reassemble
switch can be used with tapped D-W colls,

oo Naemara.
coretn A
STMIPS e
Yiom
o
“ STAws
FEMOVED
FROM
Iy N
J
. SHaET
vvVvy

FOR YOUR DX-ER TIPS

Eor the DX-er who receives tips and no-
tlees of specis! bromdeasts and ntv stations

lrﬂl urluul =ources and wants
this Ill(l. m

recording them,
ml:M Mx.

Qst a disry (at Inn 838 inches. with
tuled pages for esch day in the year) and
as you rerelve your tips enter them In the
dia Then when doing your DX-inx you
all the Informatlon in front of you. by
up the required day.

o

and Saturday, and you wish 10 send them s
report and you have not heard the samne.
Enter the station ami froquency ss well a4
time on the first M. W. and 8. to rome and
then when DX-Ing on that day. this infor-
mation wlll be hefore you ln compart form.
This can also be used when you receive an
advance not! of s special Dx broadcast
that you wish to hear.—James F. Magutre.

PAGE
S\2E 620"

vvey

E.C. DETECTOR

Tere is my kink which 1 hope will be
given conaideration when you deride the
winner for the best kink of the ones sub-
mittenl. It 15 & methml by whith a two-
clrruit detector using the regeneration con-
trod in the screen-grid clreuit may be con-
vetfed Into asn electron-coupled  detector.
Unly & few changes need be made in the
wirlng, and no extrs purts need be added
1o the detector.

Rinee the electron-roupled detector s
more preferuble than the ususl two-circult
tletector, resders of your magazine will find
ihis kKInk vuluwble. 1 have enclored a c<hort
description and a diagram of the kink,
which ] think every ruwilo *'Fan’ can easily

uso to his advantage.—Helko Yukuhi.

D(I)

ot fum (c:’n-%'u
econ NTROL
Camy J/
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KEEPING PHONE CORDS
UN ED

TANGL

After having o tourh trouble with the
wire an my headnhones, slways con-
tinually twisting, 1 hit upon the ilex of
twisting push back wire around the two
wires from phone to plug in cuble. 1t
soived the situation cowpletely as u keeps
the wires in the most convenient place.—
Joel Levy, Jr.

MEAD-
/ PHONES

/
-8

vvVvyy
SIMPLE P.A. SYSTEM

Many times I have desired to make use
of & public sddress system at parties, ete.,
and finally hit upon the Idea of constructing
8 245 oscillator which can be connected
directly to the brosdcast recelver. The
mlllltw is modulsted with an ordinary

In series with the negative
luwly By tuning the oucl
broadcast receiver 1o resonance il
tor acts as & mlnlnun broadeast:
and u ker volume con he oh

hould he taken to make »
um lhll Imlrnmen( does not interfere wlu\
other recelvel e nelchborhon|. —
Merine Bchell.

WIRE WRAPPED AROUND
BC SAT LEAD N ANTENNA

ler'- ™8 1 "l

[
. TROM LD 8 € sav,
So'rbl! fo-A 2172°0la ORM, m.; fwess
D FROW
¥ on IES OR DIRTCT

vvy

HANDY 2-GANG CON-
DENSER KINK
Rhort Wave condensers are quite evpen-
slve and hasing some old 00035 on hami §

thought of sepurating the stalor plates In
half and making two small_copdenseps which

would be nmud logether, and varled by
the same
‘Taking lh' ‘condenser in half, with the
renter plate removed and four plates on
oach llde the condensers will have a ca-
Il] sbout 00018 mf. each.
old enndmur is taken apart or
nth-r the ststor is l.h. ldn cut
through st the middle which is re-
moved. and the tnside ends flled smooth.
A nml plm Is cut out to fit in be-
tween. n the stators are assembled
back lhil plllv is inserted between the
stators with rubber in<ulstors holding it
in place u.nuy 1tis nmn nwnded thus
shiel In'll the conler

ud this mn«lemer in the two '
-het In your December issue and
obtained fine results. Diagram appears
1a next column. ~E. M. Granville.

vvVvyyw

ADOITIONAL
WINOING WHEN
USING DOUBLET

ANTENNA

SOLOERING
Lues

ULTRA S-W PLUG-IN
COILS

This sketch as drawn shows how 1 have
but 1o good use the prongs remored from
tube bases. The advantage of being able
to remove the coils (5 meter) for any nec-
e-ury rh-nn or adjustment can be seen

'nw ICA socket was chosen because t|
double contact within the socket held lhe
colls firmly in place lnd practically eliml-
nated the possibility joints  and
roie, One lunnllon—mlder lM ronnec-
tions uell using rosin core ““Tin*
the emnt: of each enil et Mrnn Inserting
it Inlo the prong. a THOROU'GH Jd'
the FIRST time! \ml won't have to do it
over aguin snd the results will be weil
\ﬂnlh lho wlditional effort.—Harold 4.
Clark.

vVyy

JUNK BOX RECTIFIER

This method wiil be found to be s very
succexaful one \\hrn you do not feel equal
to the prh new Ravtheon rer, it
tube. All of lne r-ru sre incxpensive and
you will most llkely find them in the “Junk
Ilox." Purts rmulml ure tno ly»e ”l\

5, one rheostat, one tuhe
Inll einging irunsformer, or an, nther um-
e Jow -soltuge tra

o
*45° type will bc luulul l Mttle more efm-
clent than the *“201A°s™* 1f you are draw-
ing current for a set using two
l-rn mdh tubes the “47.°
2 °C ete, heary plate

n a llmlmlw the
unu as IMI lnr a lood length of time on
a sret using 58 TRF, nd Pv and 247 audlo

bullt frun SWE. t works veu ef-
clently  and without breakdown.—Chas.
Hamm, Jr.

ueostar_

1
Pk

GROUND BUS-.BAR

l!mn how 1 solved my recent mhlem
n bullding a set on s “‘bread board, 1
wu at a loes an to where to ‘““ground™ my
tonnections with as short leads us possible.
This was solvedd by taking the long narr
stelps of tin that you hurve len after open-
ing s can of cuffee K this 16 my
shop, U unwound i |- key to the
Jength of my wool mfter cutllng ic
to the proper len tarking it Info
place. I soldered n nlln taken from an old
‘B* Dbattery to connect the ground wire
to.—Willlam Lausen, Jr.

( il

NEW USE FOR OLD
TOOTHBRUSH

Many short-wave “‘Fans’’ have foum
ocracion to employ & screw-driver made of
some  {nwlating  material for  adjusting
irimmer condensers in antenna circuits or
LF. transformer-. By remosing the brush
portion of s discarded tooth brush wml fi)-
ing a flat edge on the handle, an excellent
non-maxnetic screwdriver can he ma. -

PHONES ~u

ELIMINATING FRINGE
HOWL ANDIND};OTORBOAT.

Fringe howl and motorbosting may be
nlllllnnlod by :lllply Iulu & reslstor
A.F. trans-
lormer leading to un lmbled stage, This
method does not give maximum results,
Tho resistor is to drain off audio voltaxe,
but If it 15 too low a value,
weak l|l|llllll.

w

TO FuTER BrarRM L

of the sudio u'ln-lomm- 20 that
the wlimum resistance may be foun.
This also acts “as & smooth

working volume control.
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LA
BAELT!
VD FOR CONO-
Urtwd 1 e
PAmes
DwrTCe FOUT

MEAER CONCEN MR
PANEL KNOB FOR
TRIMMER

!u-ry s condenser is approached
y the h-nd to do any n:lluuln‘ the station
:cnenlly fades, due to pacity, which
is the big

Improved Plug-ln Coil

Here 10 8 mesns of supporting the turns
o s plu In coll that provides for rigid

and_pen turns.

wun - m- lar file, make notches h
lh: r}bldn form 30 that they form
pirs!

As most forms have eight rlM
notches can be easily

rlb 1/35" bigher than the lnl. An inter-
wound primary may be wound oo smaller
notches between (no desper ones,

1f & tapped secondary 1» 15 nesded s inan

Adjusting_the antenna trimmer condenser
froin the front pane) without body capacity
ll the purpose of this kink. The trimmer
nser is mounted on s plere

l!t 1~ wide by 1%~ long by %
hule 1< drilled in thn renler to allow ihe
adjusting screw Lo pass through. The llrln
of hakelite Is then mountal on the u

slde of the sub-panel, as shown |n th' dia-
xram, Secure s bakelite rod %"

or & wooilen dowel that has been bolled In

;--nmne for 10 minutes, it should be lhwt
6~ long. Now get 3 switch point

llllll-;r H"dr:l'dl bolt, \Iwn t!rlll l lmlll

der
together, and the job is
mounting & lunlnx knob on
of the rod, to u
Leo De Wan,

finlshed except
the other end
lor adjusting.—

vvyy

SPACE WOUND COlLS

liere is a timple method rectly
lnlrlnx the winding m colls. All lhll. is
Is a small weight such as a bolt

or wire, the size

of

Mak:

runn‘ S :Jl:‘:vwlwlu wire whlrh h (nl'md
-;'Iz'malmm Iduulu‘l‘dthomd

1 long -nn space

When l‘ln ":nd s reached simply n‘n I\z
of coed a professienal

will be the result.—Harold Bersquist.

Coil Winding Kink
in eoils, one ll llnly
to )It ln mllu ‘the e
wire threaded through the wonn l

a plece of soft wire, double it, then p\uh

wp through the ., put the end of the
unvmm:'m'.m pull the
doubled wire down Imam

vwvyy

Increasing Meter nge

If you want to increase the range
voltmeter it can oul? be done 'lm -ul-
llp'ylu resistors. the internal resist-

rt the NOW T,

Now to make the resistors; just tal u
cheap carbon pigtail nlmu of sl
lese  resistance than needed,
curved

EILED Our

BACEUTE TUBE
ANy LENGTM

ALLIGATOR CuP

SIMPLE RETRIEVING
TOOL

This handy instrument can be conatrurted

lrnm eliulmcm found In the average junk
of an ‘‘alligator clip,””

lhort length of hnkelno mblnl. some st rmx

|re. a (] disgram is ull-

trievink nuts, screws, etc., in tight places
where the hand or fingers cannot resch.—
George D. Rodgers.

vvyy

" monm

7 e - 00 vtw~

)

00

HOMEMADE COIL WIND-
ING MACHINE

This coil winding machine is really very
simple to build and will save much 1ime lnd
patience in ronstructing amd winding colls

e
.

of all descriptions. Nearly everything {3
constructed wood except the crank and
the wing nut. The “tail stock™ s

EXTENSION SHAFT

When using a 5-meter
receiver for um. nlller. wlth vmlrh
you have trouble caused { apacity
efterts, this extension will
qifficulty. homem-de one -n romlnnod
as lullun n old “al
’l'hll lhmlld be drllled und u
The rked h IM

umn llu lnr v.ln Illndlrd % -inch con-

haft. -inch fiber shaft s used,
lnd tlll ulc any lnndard tuning koob or
dial.—C. C. Leininger.

VVV

ooll is threaded.—W.

\ to slide backward and forward in order that
varying lengtha of colls can be wound. No
dimonsions are given for the length of
base a3 this will d!pend upon lhc sizse and
1ype of colls you wish 1o wind All the
~A- talls clur& llhmnud in the drawing.
—~Googge Le
+0—
SWALL EQUALIZWNG
L alll R CONDENSER,
~—! ) ( FITS INSIOE OF
. €OIL FORM)
-—
-B-

REGULAR
PLUO-IN =
con

THE CON SOCKET

ANTENNRA COUPLING

Hers 13 2 kink which .llnlnnn the l“l

of the sntenna coupling condenser.

chass plug-in coll forms with one uln
ng.  Small equaliting condetisers may
purchased which Illl fit ln the too u(

the p.ug-in 1s. OM sl the

denser Is connected g’ ol the nhl

coll lnd the other lld- s M:MO(I to lb'

prong. prong
the coll socket 13 connnlod the lnum
condonsers lro l“ adjusted for

t results, and then
sntluu may be logeed and
be found in the same position
on the tuning dhl.—Merlln Berrle.

vvyy
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Transmitting “KINKS"

“MIKE” STAND

When wanting to make & ‘‘mike’” stand
and with no funds to be found. 1 turned to
the trush hox. After searching for qulie a
while I found sn old Iig len alarm clock,
the case of which was In good condition. I
remosed all the working parts and levers
{inrluding those for the rontrol of the alarm
having noching left but the rim snd stand,
T then got four small springs, attached

he other ends to the tim of the
clock by means of small boits.—Jos Petsch.

vvyy
MAKING WIRE COILS

n order to make heary wire fit lllhlly
o . hakelite formn. wind the wire on
a form with a diameter sbout 1/5th unulln
than the form to be used. The wire can
then be tl hn-nlnl on lsrger form and will
stay tight.—T.R.

vvyy
NEON INDICATORS

Aboul lhe handlut nlero of spparal
around ti “hem " ml is the llllllhr
neon hulb which can ohu ned_in veri-
ous sizes from 3 watt upward. These can
be used for R.F. mea: ammu such as Jo-
eating “‘standing transmis-
sion lines, or lor Jining un R.I‘. stages.

A2 4
ANTENNA MASTS

11! find 3 kink in wulnx up
I hno two 00 ! eel pipe

a rod m. :
the gxround, -hlrﬁ Is wlld. lf 1 h- to dig
s the ground would be very loose. The
wind will sway or ice or raln will break the
fuy wire and the pole will sway bark and
orth. 1t may bre

end
you pl’:nnh of"u:: L‘:l. 'n"' lm end
can [
t will not br:z Last 'In“‘l"l ice broke
my guy snd the o bent badly; it
lmla. uul it would
my roof.—Gllbert Q.

vVvyy

Useful Ideas and Short-cuts
for the HAM Operator

SHIELDED “MIKE”
CABLES

Wh'n using ““low - Ir l'

aiicrophone ef, in con-
lunﬂluﬂ with “‘hixh. plllnl. s
necessary to employ shlelding. \\'here nlm-
lar _shielded mlcrophone not
reudily obiained. very efficlent -uh-llluln
can be found In the flexihle shieliled an-
tenna Ind in wire. Un sinxle bution micro-.
only one plecs of this wire I- nec-
rl-lry \\'I(h dwhle microphonex, of
these will h . I’lm them lldo by
side and nlrov mount of solder on
(o thew every !uurwnn inches.

vy VvYyyvy
HOME-MADE NEUTRAL-
IZING CONDENSER

A condenser that csn be used ss an an-
temu trimmer on nrohm or as & neutrsl-
izing econdenser

tters csn
made from two nldlet llmd off_insulstors
md iwo stator plates from an old discarded

vnllbll condenser.

The stand-off insulators used sre about
1 ../M' hllh A bakelite or wooden rod
that is pointed i3 used to adjust the ro(nt
When the neutralizini adjustment is made,
the rotor can ocked into place by tight-
ening the nut indicated on the diagram.
—Joe Halas.

NUT AMD LOCK NUT
ING ROTOR.

TIGHTEN HOLE FOR.
PLATE APTER ADISTWG  ADIUSTING

vYyvy
CODE PRACTICE OSCIL-
LATOR

ere 13 my favorite kink and 1 hope that

it ll D\lbllM in SHORT WAVE CRAFT.
renur nn-wll input transform-
ay he 33 shown in the dia-

|r|m llld will make an excellent code prae-
tice oscillator. The oscillation i3 very goocd
and it has an excellent tone, 'l'h-“lh. of

of this uﬂlhm ll luﬂklm to operate a
small speaker with excellent volume.—Vie
Mounteln,

36 o
%

World Radio Hi:

Nifty Keying System
one desires to hear hia own keylng
Mher mu- through moaitor, while tnna-
mmlnl. the sketch {llustrates how it may
done without any cost providing one
"',? & buzzer and a couple of stan dry
cells,

electrio ahout 3 .s m.-n wldo
snd 3% loch ]

ci
with holes of lnllubh size to ﬂ lho
on the key lever which sdjusts tho IMM

@+ orerecrac
@)+ suaT TN
oRING

e, the
No. 3 u smalil strip of wr\nl luo bc‘
as shown and fastened down a
e bend permits of fine ldjluuuu 3
the contset screw by swinging I-M dai-
olectrlo sirlp backwerd or forward N
should be placed above and bolnw tM di-
elortric nrp on the contact to hold
it firmly in plsce. When
screw has been adjusted and the nuts

may be made by |||nply moving the strip
backward or forw

‘This extremely llnph kink works per-
fectly.—~Harry Porter.
v V v

WOOD (AP TACKED OLD COR. PO FROM
Of QLD 10 FONT MOOEL " T" FoRD

Emergency Key

Here's M' (o nlko & practice or “"emer-
o~ k ey i3 made on & block

lho vibrating nl of an
)lukl 'l' wd lnﬂher with the bno
Some points have

screw
vibrating point,
countersunk in

heads of which
bln—wmu- Brnb.lu
vvy

CHEAP LEAD-IN

T think that a pair of Ie-d in bowly
mude from 1wo coffee pot s the cheap-
est that any "H-m can M. Drlll 8 hole
in each top and through the pane of glass,
put one on esch side of the wi,
pane with » 6"2%" brass bolt with »
washer snd nut on esch end of the tops.—
Harry Qaul
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TOOLS FOR WORKING
METAL CHASSIS

70 BOTTOM A
<twTea oF Iwcl

L I e r i

The ahore disgram clearly shows the ron-
strurtion of an Instrument which can he
used for cutting large holes in bakelite or
metal panels. The drawing clearly 1ndlnlel
fiow simply this tool can
‘The cutting instrument should be -de of
high grade steel especlally where hard ma-
terlals are being worked. % inch square
block can he made of ordinaty iron. The
drswing below shows a very simple method

o el
SUR-sANEL

SMARD €DGE

of constructing o nuneh for
h::: In ;noull Danels or cha:

muklu socket
uorlln

5/18 lnch outside ulpo
rlk rh eml u| :lrlllhd: -:hﬁmllb:'ema‘::
sharpen one endd in order that a
oies will be effected. Simply plare the
padel to be wnrhod ovef some wl
material. —B8. B,

vvey

HANDY SUBSTITUTE

his ‘l‘nmmluur u:na dnnlnl and finds
thst his neon lul been lost,
t on, or hu swallowed it.

connect

wire and fm have as serv
83 you had before. giving s glow much the
sameo as your neon bulb.—Marine

vwvyy

Multiple Code Practice

scheme by which two-way code
ng only one bell
condenser 13 used

»

G

NOVEL STAND-OFF IN-
SULATOR

very efficient Illnd m insulator ean
be commmed from nr
sulating tube. lmh ondl the
fitted with wood dowels In onl-r to farll
mounting. drawing  bel
shows the serew Is fastened in one end
amd how the base 1s mlod to the uhrr end.
—QGeorge Rhenber

CODE ON CARDS

Here 15 & kink that Ihlnl will help
(he short-wave fan whe Has just sterted to

w one will know which way the card is to
be held. W- now shufite the squares just ay
a pack of playing « one b
lake sach card, {dentifying ho letjer it
represents, and place It apart from un-
picked ones. In this way one gets to know
the letters from their continental transla-
llon instrad of forming the habit of letter
Aa soon as one knows the letters,
l‘ll’lll of the numbers can be made.—Nor:

man Eeplin. YyVvyYy

GRIN DING YOUR OWN

ALS
Hore 15 s kink that T would )ik -
ter In the short-wave kink Nll:ﬂ'?.i

grinding ceystals T used the requlse -ﬂbonl
of & plece of plate glass,
pound, and water,—|

HAND. —
omriLL

\ms m:)

wlmlhbc -llhobnlmwlollbo

Phones’ 1n fier e aeible for.
iJ wll s ﬂ.ﬂ‘!
practice st same time—

Loaiad
Houhc“u.' vy

COMONUND
AND waATER

caYsTAL

|World Radio Histo

| 10
PARYS OF l
oL0
COLLAPSING
EISMING TMREAD MEAVY
Q00 END TO FIT
THAFADED
Base
| /
/

BasE

N

TRANSCEIVER

Fish-rod Antenna

Being in need of o mlluulnle lnd m-
pu-t aerlal for my portable

an old flshing rod, one of

small collapsing  kin
the peint. the ferrules, the handl
then I had the large end thresided to fit
8 base which I mounted on my set,
This made a very good serial for my
small “‘transceiver.

The dhnnm will explaln more fully.—
R. Tweedie.

HANDY LEAD-IN

INSULATOR
$PE8 wagra >— m‘:‘t"‘:’m
1 { -ou;:‘g-un
. wé.g,‘:: w in INSULATOR )
it
2 Srass

GLASS RELTS ON
AR WSiDE OF
e o WBAATOR
wi
\= — RussEn
WASHER
RS g {snsonia Giass
I, oy b =2 ‘-T:ll.lu wau

waaaton, W INSULATOR )

lf s sultable lged-in_insulatar 1s not
hand, be sonstructed

e ey el T
r unuxl
?:u.-m lcmon

i
ELE P

3 or copper rod,
berwuh-'l.tmuloﬂllh
rod & ledgth of 3%-inch glass tub
uwn-hmnmwuhnamdm n
diameter with a X -inch eenter hole. These
an old fnner tube. 1
these insulators for bting-
ing in & transposed lead-in and I find them
very satisfactory.—John Bchlener, Jr.

x JPSg!

(13

B- 2.5v 130V,

IMPROVING OUR KINK

Tried out ‘‘Short Ware Kink*® for
conbe |-nrlln In the October number. with
some url-llnm dlﬁllnl by the hn that 1
did not h: nte o P- P
teansform "e me heavy koy clicks
ln mu eln-un 1 lrkd until | took the ker
e plate clreult, With
nw clrrnll 13 In-lr-tal hemn ith, [ get & fine
¢ and an entire absence of clicks.—E. L.
nnett.
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Questions and Answers

on S-W

Receivers

1 TUBE S.W. SET

Roy Haver, Delphos, Ohio,

(Q) Can 1 obtain the diagram of a
one-tube short-wave receiver similar to the
“One-Tube Scout” which was shown in
SHORT-WAVE CRAFT some time ago?

140 .0005
MMF, MF.

e SleacNAES -~
8- B+4SYV

Above—diagram of I1-tube battery re-
ceiver.

(A) Above we are showing a diagram
of a one-tube receiver that should give you
excellent results. However, you must re-
member that a one-tube set does not give
much volume and it is very easy to pass
right over a station. Also the tuning is
very critical and the antenna condenser
must be continually adjusted. The an-
tenna used with the above receiver should
be at least 100 feet long and mounted as
high in the air as possible.

DOUBLET ANTENNA BEST?

J. Rand, New York City, N.Y.

(Q) Is the much talked about doublet
antenna really better than a single-wire
antenna?

(A) If properly  constructed and
mounted away from interfering objects,
the doublet is far superior to the ordinury
tvpe. For constructional information we
refer you to page 344 of the October 1934
issue. In cases where the fiut-top portion
of the doublet is not far from noise pro-
ducing machinery, etc., there is little use
of going to the trouble of changing your
antenna.

COIL-WINDING FOR
OSCILLODYNE

J. Linzmayer, Atlantic Highlands, N.J.
(Q) Please print in vour QUESTION BOX
the correct coil winding data for the one-
tube Oscillodyne receiver.
tA) The coils for the Oseillodyne should
be wound as follows, on 1'¢ inch coil forms.

Approximate Secondary Primary
wave- length turns turns
14- 25 meters 4 6
23- 41 meters 7 9
40- 85 meters 14 12
83-125 meters 23 23
120-200 meters 36 36

Spacing between tickler and grid coil %
inch.

ADDING AMPLIFIER TO 2-TUBE
SUPER

Harry S. Wimer, Ellwood City, Pa.

(Q) I have built the 2-tube superhet
that was described in the December 1933
issue and would like to know how I could
add a 42 tube to it for a little more power
output—do you think it would work O.K.
with one 42 in the final? I have the 4%
tube and the six prong socket.

(A) You should undoubtedly experience

NOTE: FOR 25V. USE 245 |
)

] ]
8- 50250‘.]

Diagram of type 42 amplifier.

excellent speaker performance with the
Victor 2-tube Superhet described in the De-
cember 1933 issue, with the addition of a
42 pentode power amplifier. It is not 2
very difficult job to add a 42 to the ubové
set and if you follow the accompanying
diagram you should have no trouble.
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RFC. 25MH _ 50.000 OHMS outPuY
01-
MF oMM / S\IF o&
56 "_ 245 MF
| Y o LY \

[~— 1a0MME _/ [ 3
—k{  300-7004
1mE 0 4 CHOKE
ANA—AA s
50,00
0000 ) MEG
0.25-7
MEG.
BD B+ 250V.

4-Tube receiver with two stages of audio.

4-TUBE T.R.F. RECEIVER

Charles M. Bend, Jr., St. Paul, Minn.

(Q) I would greatly appreciate it if you
would print a diagram of a 4-tube amateur
receiver in your Question Box. I would like
to have a 58 tuned R.F. amplifier and a 58
or a 67 detector. Someone told me that a
58 gave smoother regeneration; which
should I use? The detector is to be fol-
Jlowed by a 56 amplifier coupled to the de-
tector by a National coupling unit. The
output amplifier should be a 2A5 resistance
coupled to the 56. I will use small variable
condensers for band-spread.

(A) The 4-tube tuned R.F. receiver dia-
gram appearing on this page should make
an excellent amateur stand-by receiver. We
have shown two volume controls; one is in
the R.F. stage and another in the first au-
dio stage. The use of an extra control in
the audio circuit is well worth while be-
cause the output of the set can be cut down
without disturbing its R.F. sensitivity. Re-
generation is controlled by varying the
screen-grid voltage of the detector tuhe

fer the 57, although the 58 seems to work
very nicely with no change in the circuit.

BEST ANTENNA
P. Bixler, Jr.,, Westminster, Md.
(Q) Please send me information, best
kind of antenna to use with the National
S.W.3 A.C.

(A) If you have the room and
facilities the inverted “V” antenna will un-
doubtedly give best results.

2-TUBE CONVERTER

P. Hoerner, E. McKeesport, Pa.

I am now using a short-wave con-
verter with 2-tubes, type 24 and 27. I had
European stations, with favorable weather,
like locals. 1 would like to change to type
57 and 56 tubes, Will you please publish
a diagram of a converter using these tubes?

(A) We are pleased to print a diagram
of a converter using a 57 first detector, and
a 56 oscillator. However, we do not believe
there will be a tremendous amount of im-

which can be either a 57 or a 58. We pre- provement over your present converter,
which uses a 24 detector and a 27 oscillator.
v LET.
140 TO LRID
MMF, 5000 ’ OF 157
Yy 1/ OHMS ~ R.F. TUBE
7 7] i
=6 2 K
’- MMF. ¢ I . I N0 CHASSIS
L V
€ <
1 P E——
= 1 MEG.
= | -tweo. " )
% /IO —w
% 56 RFC 50000
J / 25MH.  OHMS

.0001 MF.5 | 9

50.000
QHMS

T

E=

-~

CISNG

1
140 MMF.

B-0 OB+ 180-250V.

2-Tube Superheterodyne Converter using type 56 and 57 tubes.
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2.TUBES EQUAL 3

George Wohlwend, Ann Arbor, Mich.

(Q) 1 would appreciate it if you would
publish a diagram of an A.C.-D.C. re-
ceiver using a 6F7 and a 25Z5. The 6F7
is to be used as a pentode regenerative
detector and one stage of resistance-
coupled audio amplification using the
triode section. 1 would like this receiver
to have as little hum as possible so kindly
show the diagram of a good filter circuit.

(A) We are pleased to print the dia-
gram you requested, although, we can
offer no guaranty regarding the hum-

level. The 6F7 works remarkably well as
a regenerative detector and one stage of
audio amplification. We have shown the
filter circuit which should work as well
as any, although it is just about impos-
sible to eliminate all traces of hum in an
A.C.-D.C. circuit. In wiring up the 6F7
do not fail to connect the grid-leak of the
detector between the grid and the cathode,
and not between the grid and “B” nega-
tive, The .1 mf. condenser shown con-
nected across the 110 volt line has been
found to eliminate all traces of tunable
hum. We recommend that this be in-
corporated in all A.C.-D.C. receivers.

REMODELING B.C. SET FOR
S.W. RECEPTION

Roy Magnuson, Minneapolis, Minn.

have on hand an old Sparton
A.C. 7 which I would like to convert into
a short-wave receiver. I would appreciate
any information or data that you can give
me.

(A) From our past experience we have
found that revamping broadcast sets in
order to make them work on short waves
is not a profitable proposition. We believe
that it would be much more economical for
you to either build a converter or an en-
tirely separate short-wave receiver. In
nearly every case where your idea has been
carried out the net result has been a de-

stroyed broadcast set and a short-wave re-
ceiver that wasn’'t worth two “hoots.”
Refer to sume of the past issues of SHORT-
WAVE CRAFT magazine and you will find
plenty of excellent short-waves sets.

2-STAGE AUDIO AMPLIFIER

J. G. Tate, Ardmore, Pa.

(Q) Would you please publish a diagram
of a two-stage audio amplifier which can
be used in conjunction with any 2-volt bat-
tery-operated short-wave receiver? This
amplifier should use a type 30 as the first
stage and a 31 as the output amplifier.

(A) We are very pleased to print the
2-tube audio amplifier diagram. C bias is
necessary on both stages; a 225-volt C
battery having a 4.5-volt tap will serve for
both stages.

This amplifier in conjunction with a good

‘battery-operated receiver should give loud-

speaker volume on all “foreign” short-wave
broadcast stations.

30
P s 1
31 31
o
INPUT ouTPUT
-]
& £
7 [0 IS
5 S <
o o vJ.» o l J)
C- A= A+ Bt C- Bt
Asv. St 90V 225V. 135V

Two stage audio amplifier using dry-cell
tubes. Note: bottom views of tube sock-
ets are shown in the diagrams.

:]: 100 MMF
(LL—\%F—LPL W7
35

RFC.25MH - 0.1-MF S
560 )
MME, 50,000

o | = OlmS

VWV

=\

30 HY,
1 — { It [ 60O MA.
.I- we ¥ 006-MF. “( ceacw )
. YV AN A v 290~
S | Cooge Cok soomo S Il
3 OMMS EG. o'ums\lf ;\‘;" /-P
< |(eacw) X %X v v '3
== 110V,
AC.
A good circuit for an A.C.-D.C. receiver, using a 6F7 and a 25Z5.
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T
]1

—AAMWY 10 OHMS
-~

o tL

A-B-C+ A+ c-
135V,

04+

B (34 B
A5V, o7Y gov 135 V.

Above is diagram of 4-tube battery operated T.R.F. receiver. Note—bottom views of
sockets are shown in these diagrams.

T.R.F. BATTERY RECEIVER

C. B. Ray, Shelbyville, Tenn.

(Q) Please publish a diagram of a
4-tube battery receiver using 2-volt tubes,
with variable condensers to band-spread.
I had thought of using one 32, two 30’s and
one 33. If you think some other line-up of
{.)ubes best please print what you think the

est.

(A) A receiver using a line-up similar
to the one you desire should give excellent
service. However, the R.F. tube for best
results should be a 34. The set, consisting
of a 34 T.R.F. amplifier, a 30 regenerative
detector, another 30 as the first stage of
audio, and a 33 operating as the power out-
put tube, should be capable of working a
speaker with fairly good volume on the
various foreign stations. Band-spread is
accomplished by connecting a small con-
denser in parallel with the detector tuning
condenser, the small condenser being used
for band-spread tuning and the smaller one
for band setting. No band-spread condenser
is necessary in the R.F. stage because it is
rather broad in tuning. If the two con-
densers were ganged, however, it would be
necessary to have band-spread condensers
in cach stage.

ANTENNA BLOCKS

John Post, Flint, Mich.

(Q) I constructed the 2%- and §-meter
super-regenerator described in the Novem-
ber 1934 issue of SHORT WAVE CRAFT.
When I attach an antenna to the grid cir-
cuit through the 6 mmf. condenser the de-
tector goes out of oscillation. Could you
tell me how this trouble could be overcome?

(A) Further experimentation with the
2-tube receiver showed that when the an-
tenna is connected to the cathode of the
tube a 26 mmf. condenser could be used in
the antenna circuit and there will not be
the least sign of blocking.

T.R.F. AMPLIFIER FOR BAT-

TERY SET
W. L. Cornelius (W9JAJ), Bellevue, lowa.

(Q) I have recently built a 5-tube
superheterodyne using 2-volt battery
tubes and would like to have you print
a diagram of a tuned R.F. stage which
may be added to this receiver in order to
improve its pick-up and also to reduce the
images.

(A) This tuned R.F. amplifier will
work well with any type of battery-
operated short-wave receiver. The out-
put of the amplifier should be connected

directly to the antenna posts of the re-
ceiver. If separate A and B batteries are
used for the amplifier and receiver, a
connection should be made to join the
“B"” negatives of both sets of batteries.

Y o
MMF .
“ 34, )
/ oS
g INPUT
oF
RECEIVER.
N
RFC
2.5MH
/'
0.1-MF Pl l
- B-
g+ @— ~ A +d 8+
675v J oy 135v 2

Tuned R.F. stage for use with any type
battery-opcrated receiver,
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LACK OF REGENERATION

L. H. Andrews, Manitoba, Canada.

(Q) I have recently wired up the Vic-
tor “Easy Tune” 2-tube Band Spreader il-
Justrated in the June issue of SHORT-WAVE
CRAFT. I cannot get regeneration below 31
meters. The wiring on the R.F. side is as
short as possible, 36-foot antenna; my
ground would have to be 20 feet, so I do
not use one. I shall be very pleased if you
can solve this problem for me.

(A)Y You may have insufficient number
of tickler turns or your detector tube may
not oscillate easily. Try another tube and
also increase the number of tickler turns
slightly. Also the antenna coupling con-
denser should have a very low minimum ca-
pacity.

4 TUBE BATTERY SET
L. E. Clarkson, San Juan, Calif.

(Q) Will you please publish a diagram
of a 4 tube, 2 volt battery set using a 34
tuned RF. stage, a 32 regenerative detec-
tor, a 30 first audio, a 33 pentode, output
tube. This set is to be used with standard
plug-in coils and 140 mmf. tuning condens-
ers in both stages, either ganged or oper-
ated separately, whichever is best.,

(A) We are printing the 4 tube diagram
you requested. This should make a very
fine battery operated receiver and it should
be capable of pulling in all the short-wave
stations. Regeneration is controlled by
varying the screen grid voltage. Make sure
that the 50,000 ohm regeneration control
potentiometer has a switch on the back of
it, which should be connected in series with
the 22% volt lead in order that the poten-
tiometer will not be a constant drain on
the first section of the “B” batteries while
the set is not in use. This switch should
be turned off together with the filaments
when the set is not in use. If you wish to
gang the two tuning condensers it will be
necessary to connect a 35 mmf. condenser
across the RF. tuning condenser in order
that compensation can be made for vary-
ing lengths of antennas, etc.,, and to keep
the two stages in alignment.

PHONES

)
> > 4
romi
@A ¢ B+ ¢
s WVSL W Eheat

Diagram of 2-tube Battery Set Using One
19 and One 30

ECONOMICAL BATTERY

RECEIVER

J. A. Daigle, Bangor, Me.

(Q) Would like to have you publish a
circuit diagram of a set using two 19's or
one 19 and one 30.

(A) A circuit diagram using a 19 and
a 30 is shown above. The 19 performs the
functions of regenerative detector and one
stage of transformer-coupled audio ampli-
fication. The 30 is recommended rather
than another 19, giving two stages of audio
rather than three, as would be the case if
two 19’s are used. Three stages of audio
usually results in considerable trouble and
unless the output tube is a power tube, the
three stages are unwarranted.

While the 19 functions as two separate
tubes, we believe better results could be
obtained with a type 15 screen-grid detec-
tor. Few of our readers realize that the
15 actually requires less heater or filament
current than the 19; .26 ampere are re-
quired for the 19 while .22 ampere is re-
quired for the 15.

N 2l

d
&
R

e )
8+,67.5V.

L
C-135v B+ 135V

8-.Cc+

84,90V.

4-tube battery operated receiver having a stage of tuned R.F. ahead of the regen-

erative detector.

This should give excellent results on all short-wave stations.
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2-TUBE RECEIVER
Milton Berlin, Passaic, N.J.
(Q) Will you please publish in your
QUESTION Box a diagram of a short-wave

LAd 'A'A ""L
*_|—s0.000
x X OHMS
B+ —
l Gk l B+.22 5V 8- 180- ¢
g b == 250V

2-Tube Short-Wave Receiver

receiver using 6.3 volt heater type tubes?
1 would like to have it use a 6C6 detector
and a 37 audio amplifier.

(A) The 6.3 volt heater-type tubes are
becoming quite popular in present day radio
receivers and we take pleasure in present-
ing your diagram. Either the 6D6 or 6C6
can be used as the detector and a 37 or 76
in the audio circuit with no change in the
values which are given in the diagram.

AUDIO AMPLIFIER FOR A.C.-D.C.
SETS

Roland C. Shaffer, Richmond, Ind.

(Q) Please print in your Question Box
at the earliest convenience a diagram
showing how a 43 pentode may be added to
a 3-tube A.C.-D.C. set which uses type 37
tubes.

(A) We are showing a circuit diagram
of a 43 pentode amplifier. In A.C.-D.C. sets

YO PHONE
POSTS OF 43
AC-DC SET

PHONES

Audio amplifier for A.C.-DC. set.

the filaments or heaters of the tubes are
usually connected in series with a suitable
line voltage dropping resistor. When add-
ing the 43, break the filament circuit and
connect each side of the circuit where it
is broken to points “X"” and “X1"” shown
in the diagram. This will place the 43 in
series with the other tubes. It iz now
necessary to change the value of the line
dropping resistor. The 43 tube has a
heater resistance of 83 ohms; the new
value of the limiting resistor will now be
250 ohms if your line voltage is hirher
than 110 volts. If you have 110 vo!ts or
slightly less, use a 225 ohm resistor.

BATTERY-OPERATED S.-W.
CONVERTER

F. H. Helme, Lacadena, Sask., Can.

(Q) I would like to build a battery-
operated short-wave converter and ask that
you print a suitable circuit using a 34 de-
tector and a 30 oscillator.

(A) We are printing a diagram of a
converter which should give very fine re-
sults if used in conjunction with a sensi-
tive broadcast receiver. Standard 4-prong
plug-in coils are used and two coils will be

lOOF gm’
34 MMF, 0ST

—-

=\ RFC
Tz B 2.5-MH

GND POST
N

ME
{EAaCH)

E +2MEGS
0

l—o B+

2-Tube Battery Converter

necessary for each short-wave band you
wish to cover. The output of the converter
should be connected to the antenna and
ground posts of the broadcast receiver.
These are labeled, “Ant. Post,” and “Gnd.
Post.” The coupling between the detector
and oscillator is accomplished by the use
of a 6 mmf by-pass condenser. This small
coupling can also be effected by running
insulated wire from the oscillator to the
grid lead of the detector. Wrap the in-
sulated wire around the grid lead about
three or four times. We suggest you ex-
periment with the number of turns used in
order to obtain best results. The diagram
shown is one where separate controls are
used. If you intend to gang the 140 mmf.
condensers, insert a .001 mf. mica con-
denser in series with the oscillator con-
denser and connect a 35 mmf. condenser in
parallel with the detector-tuning condenser
for trimming.
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AUDIO AMPLIFIER FOR 3-TUBE
DXer
H. Gee, Victoria, B.C., Canada.
(Q) Will you please publish a diagram

showing how I may hook another 56 audio
amplifier to the “3-tube DX-er-

ik, %6,
- ’ Pu
=3\ OHONES
) o
50,000 o 5
OHMS

AAAAAA

VWWWWA—
13
L]

i
2000
OHMS

,
5\
—
""" ¥y
\

TO PHONE N
POSTS ON 8- o— 84+ 4
DX ER 250V

56 Audio amplifier for DX’er.

shown on page 18 of the May 1933
issue. I would like to use a 56 tube for this
purpose.

(A) On this page you will find printed
a circuit diagram of the 56 audio amplifier
with resistance coupling. The two input
terminals should be connected to the phone
terminals of the®DX-er.”

ELECTRON COUPLED DETECTOR

Harold Johnson, North Plainfield,-N.J,

(Q) Please publish a circuit for a 3-tube
receiver using a 58 untuned amplifier. I
want to control the amplification of the
R.F. tube by varying the bias of the R.F.
tube.

(A) We are printing your diagram
using an electron-coupled detector together

with an untuned stage, the volume 1s con-
trolled with a variable resistor in the
cathode circuit of the 58.

S.W. CONVERTER

(Q) 1 would be very pleased if you
would publish a diagram of the short-
wave converter using a type 77 as the de-
tector, and type 76 as the high frequency
oscillator. This should be coupled to the
antenna post of a regular broadcast re-
ceiver.

(A) You will find on this page a dia-
gram of a short-wave converter.

This converter will work
very satisfactorily on any sensitive broad-

cast set. However, you will not obtain
140 500
Y 77 MY

50000

very satisfactory results on old type T.R.F.
receivers using tubes such as the type 26
or 201A. The output of the converter is
connected directly to the antenna post of
the broadcast set.

2 MEGS
]
uougr- Qoes l
e S
PHONES
\“
X X
l l {0 +
20,000
Ohms iL‘\_ 1800 ©
2.5v, AL 8 50V.
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2-Tube regenerative receiver.

2-TUBE RECEIVER DIAGRAM

Harry Stewart, Detroit, Mich.

(Q) I would like to have you print a
diagram of a small receiver using a 6C6 and
a 37. The 6C6 should be used as a re-
generative detector with the regeneration
contro! connected in the screen-grid circuit
and resistance coupled to the 37 audio am-
p-ifier.

(A) We are very J)leased to print the
diagram you requested in your letter and
it should make an excellent short-wave re-
ceiver. The power supply should deliver
250 volts of well-filtered direct current
and approximately 221% volts for the screen
voltage or the 22'% and 250 volt taps can
be joined with a 250,000-ochm resistor, elim-
inating the low voltage tap of the power
supply. For battery operation, of course,
this resistor will be unnecessary.

NOISY CONDENSER

Kurt Sporre, Plainfield, N.J.

(Q) When the main tuning condenser
of my 3-tube short-wave receiver is turned
rapidly, loud clicks are heard in the head-
phones. Would you please tell me what
the cause of this is? .

(A) Undoubtedly your trouble is due to
dirty bearing in the condenser or possibly
the rotary plates have become slightly bent
and are shorting condenser. .

We syggest that you give it a thorough
cleaning and examine the plates to make
sure they are not bent.

COIL DATA

Thomas Payne, Philadelphia, Pa.

We are again printing complete
data on both 4- and 6-prong, 2- and 3-
winding coils, which can be used in any
short-wave receiver. This information has
been requested bg hundreds of our readers
since it was published in the July 1934
Question Box. In the 2-winding coils the
spaced winding will be used as the grid
coil of a detector and small winding at the
bottom of the coil for the tickler, and in
an R.F. stage this small winding should be

[World R

used as the antenna coupling coil. The 6-
prong coils are used mostly in tuned R.F.
receivers. When used as a detector coil,
the large winding is for the grid circuit,
the interwound winding (or primary) is
used in the plate circuit of the R.F. tube,
while the small winding is for the tickler.
When used in the R.F. stage, the large
winding (sec.) is the grid coil and the
small winding (tick.), the antenna cou-
pling coil. By connecting a 50 mmf. con-
denser across the interwound winding it
can be used for padding or trimming the
R.F. stage.
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Coil data for 2 and 3 winding coils.
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UNTUNED R.F. AMPLIFIER

M. Krochak, Rahway, N.J.

) I am one of your lucky readers who
built the “2-Tube Band-Spread Doerle” de-
scribed in the May 1935 issue of Short
Wave Craft. The set has been even better
than you claimed it would be. However, I
would like to add an untuned R.F. stage to
it, using a 58 tube. Would you be kind
enough to print the necessary diagram?

(A) The diagram of the 58 R.F. ampli-
fier is shown herewith. You will notice
that in the grid circuit we have shown both
a coil and a resistor. These are not used

100 TO ANT. POST.
. 58
. 50000
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)
8+ 180-250v.

Untuned R.F. amplifier for Doerle set.

together. The choke coil, if one is used,
should be 2.6 mh., and the resistor used
should have a value of approximately 50,-
000 ohms.

If the receiver with an untuned R.F.
stage is to be operated in locations close
to powerful broadcast stations, there is
liable to be interference, moreso with the
choke than with the resistor. The solu-
tion of the problem is to tune the ®.F.
stage. This is readily accomplished by
replacing the_ choke with a plug-in coil
and tuning this coil with a regular tuning
condenser,

e e N

2-STAGE AUDIO AMPLIFIER

Donald Crutcher, Hamilton, Ohio

(Q) I would like to have you print a
diagram of a 2-stage audio amplifier using
a 56 in the first stage with a 2A5 in the
last stage, also show how earphones may
be connected to a 56 with a suitable jack
arrangement which will turn off the 2AS5.

(A) In this diagram which we are
printing for you, a single closed circuit
jack is used. When the phone plug is in-
serted the primary of the interstage audio

transformer is disconnected and no signal
will be heard in the speaker. The input
transformer, if you intend to use this
amplifier in conjunction with a triode, can
be a regular 3:1 unit, the same as that
shown between the 56 and the 2A5.

-006- ouTPUT
MEy TR

ANS svnk'n.. 2
g

PHONE JACK <,

INPUT
TRANS.

-2AS

D
I

2-stage audio amplifier with headphone
connection.

TUNED ANTENNAS

John Adams, Phila., Pa,

(Q) Do tuned antennas really provide
better reception on short waves?

(A) Tuned antennas, if properly used
are very good. See article on antennas
appearing in this issue.

B+ 250v.

AMPLIFIER FOR HAM-BAND
PEE-WEE

Matthew Dawidowiecz, Chicago, IlI.

(Q) Would you be good enough to il-
lustrate a 1-tube amplifier, which could be
added to the “Pee-Wee” receiver, using
either a 47 or 2A5 tube, whichever would
be best?

(A) We believe a 2A5 would be much
more suitable than a 47, inasmuch as it
has an indirectly heated cathode and al-
lows a simpler method for obtaining bias.
You will find a diagram printed herewith.

50,090 o.u-mre 248 ouTPUT

[y r——I) <
\[ ‘@ =

‘b
mE Z, | soo
L UT £ OHMS
ouTPUT
oF ST B+ >
RECEIVER. B~ 250V.—~
One-stage resistance-coupled amplifier
using 2A5.
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Questions and Answers

S-W Transmitters

POWER SUPPLY FOR
SIMPLEST TRANSMITTER

Walter Nagy, Carteret, N.J.

(Q) Will you please publish a diagram
of a power supply which can be used in
conjunction with the “Simplest Ham Trans-
mitter” which was described in the June
issue of Short Wave Craft?

(A) The transmitter using the single
802 tube has been found to be very effec-
tive, and we are pleased to print this power
supply diagram which should be very sat-
isfactory.

Make sure the power supply transformer
has the 6.3-volt filament winding, other-
wise it will be necessary to use a separate

k:l:m-c,xsom,t i
- ~b—
—\/--
2MF
(EACH)
B-
20.000 OHMS
x
jsam
110V, s
AC.
Simple 500-volt power suppliw
transformer for the heater. The trans-

former should be capable of supplying at
least 500 volts at 150 milliamperes.

HAM SYMBOLS

Claude M. Willson, Newark, Ohio.

(Q) I would like to have some inform-
ation regarding the various groups of let-
ters used by amateurs. I have heard the
various expressions and was, of course, un-
able to understand the conversation be-
cause I did not know what these meant.
They are: OM, YL, HI, 73, QSL, FB, QST,
CQ, QS0, VE4, W6, W2,

(A) They are respectively: old man,
young lady, indicates laugh, best regards,
verify reception, fine business, general
broadcast by A.R.R.L., general inquiry call,
establish contact, 4th Canadian District, 6th
American District, 2nd American District.

100 WATT PHONE TRANSMITTER

G. K. Burtner, Jr., Goldthwaite, Tex.

(Q) I would like to build a 160-meter
amateur transmitter having 100 watts in-
put using inexpensive parts. Can this
transmitter be built for around $30?

(A) We doubt very much that it is pos-
sible to build a good 160-meter phone
transmitter such as you outlined for the
small sum of $30.00. We do suggest, how-
ever, that you read the series of articles

CODE-PRACTICE OSCILLATOR
FOR SPEAKER

C. W. Earley, Akron, Ohio.

(Q) Would you be kind enough to print
in your QUESTION BOX, a diagram of a
code-practice oscillator that can be used
with a loud-speaker? This is for battery
operation.

(A) In the oscillator circuit that we

have given, the oscillator tube 1s a 230 and
the amplifier is a type 33. This should
give enough volume for the average size
room. The key is placed in the “B” plus
lead of the oscillator; the variable grid-
leak will provide a means of varying the
tone. Two audio transformers are used,
both of 3:1 ratio. The one in the oscillator
circuit must be connected as shown. If no
oscillation 1s obtained try reversing the
leads to the primary winding.

The key should be placed in the B plus
lead. A .002 mf. condens~r across the key
will reduce clicks. For increasing the
pitch of the oscillator tune the secondary
with a .0005 variable condenser.

/
SPEAKER

B —O

l b c-1n5v.
(S v O o]

B-C+ A+ A- B4225V.

Bridse

2-Tube Audio Oscillator for code practice.
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2-TUBE MODULATOR

Thomas Jones, Philadelphia, Pa.

(Q) I would like to have you print a
dingram of a modulator using a 56 speech
amplifier transformer coupled to a 250
power amplifier or modulator tube. I would
like to use just one “B” supply for the
modulator and R.F. amplifier.

(A) For low-power phone transmitters
the modulator system diagrammed above is
undoubtedly the most used among the ama-
teurs. The power supply furnishing the
450 volts should be capable of supplying
he plate current for the 250 together with
hat of the R.F. amplifier. The audio fre-

CLASS “AB” AMPLIFIER

New Jersey Ham, New Jersey.

(Q I am a constant reader of SHORT
VAVE CRAFT and thought that you might
e good enough to help me in constructing
n audio amplifier or modulator for my
-meter transmitter. Please show the con-
lections for two 2A5’s in class “AB” with
A5 driver.

2-Stage Modulators for Low-Power Ham Transmitter

yuency choke, or modulating choke as it is
sometimes called, should also be capable of
handling the total current. Fixed battery
bias is used on the modulator inasmuch as
this provides greater output; Automatic
bias is used on the 56 for convenience.
This modulator will only work with a
single-button microphone; another stage
of amplification will be necessary for a
double-button or crystal microphone.

When using this modulator make cer-
tain that you do not over modulate your
radio frequency amplifier. We say “radio
frequency amplifier” because we trust that
no one is using a modulated oscillator.

(A) We are showing your circuit and
this should prove to be an ideal modulator
for a low power 5-meter transmitter. Re-
member though, that the transformers
must be designed for this particular pur-
pose and regular push-pull transformers
will not work satisfactorily. Also, if you
are using a fairly low level microphone, it
will be necessary to use another stage of
amplification. A 56 could be used ahead
of the 2A5

CLASS CLASS
"A B~ ANPUT “AB” OUTPUT
2AS TRANS 2AS’s TRANS,
- /
5 — Ly
S, g ouT-
A PUT
) 3 .,
/ A x N N
i [ [
B+ 250V ¢
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C- 38V o——> >
x x
c-20v & — & 8+ 350V

Class “AB” audio frequency amplifier, using type 2A5 tubes.
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Crystal-controlled MOPA transmitter using 2A5 tubes.

LOW-POWER TRANSMITTER

W. Stillwell, Albuquerque, N. Mex.

( 1 intend to become an amateur in
the near future and would like to have you
print a diagram for a 2A5 crystal-controlled
oscillator with 2A5 amplifier. About what
would the input be with 350 volts on the
plate of the oscillator tube and 500 on the
plate of the amplifier tube?

(A) A transmitter using two 2A5’s, one
as a crystal-controlled oscillutor and the
other uas a *“high MU” R.F. neutralized am-

“HAM” MONITOR
John Quirk, Paterson, N. J.

(Q) Please show a diagram of a simple
monitor and wave meter for the “Ham”
hands.

(A) We are very pleased t» print your
diagram which uses a type 30 detector
tube. Condenser “C” is for setting the
tune circuit so that “Cl” will spread the
band over a considerable portion of the
dial. Needless to say, this entire monitor
should be enclosed in a metal shield in
order to reduce its sensitivity.

plifier, should give very fine results. You
will notice in the diagram which we have
printed, that the two grids have been con-
nected together in order to make the 2A5
amplifier a high MU tube. When cennected
in this manner no fixed bias is necessary.
The grids are returned through a fixed re-
sistor. However it is not advisable to
place more than 300 volts on the plate.
The plate current of the final amplifier
.ncer load should not exceed 50 milli-
an.peres for best results.

FREQUENCY METER

Robert T. Smith, Sac City, Iowa.

(Q) 1 wish to build a compact fre-
quency meter and would like to have yo
print a diagram of one which should be pref
erably electron-coupled to obtain greate
stubility. Also, T would like to have you
use 2-volt tubes and as low “B” voltage a
passible also give the coil specifications fo
1750 ke.

(A) The new type 15-battery type tub
which, has an indirectly heated cathode of)
fers a distinct advantage in building a bat
tery-operated frequency meter.
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“Ham” band monitor.

“Ham” frequency meter.




