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... Introduction ...

HARDLY think that there can be any contradiction of the statement that
short waves have finally “arrived,”” in every sense of the term.

While short waves have actually been with us since Heinrich Hertz

in the late eighties discovered electro-magnetic radiation, the short-wave end

of radio has not been exploited to a large scale until the past few years. The

years 1932 and 1933, especially, were marked by a tremendous increase in short-

wave radio; with some 8.500 short-wave stations, now actually transmitting, in

every nook and corner of the entire world, it may be said that short waves have
actually conquered the earth, taking it by storm.

The short-wave industry has already been recognized as such; while dozens
of manufacturers are making either parts, short-wave sets, all-wave sets, or other
incidentals which are comprised by the new industry.

Already, the short-wave art has become so great that it must be subdivided
into many different branches. Up to this time, there has not been published a
single work which covers the entire short-wave art in all its branches. The pres-
ent volume, the first of a series, is intended to repair this shortcoming. In it
we have endeavored to cover all branches in every way possible; so that the
present and future student of short waves will not only look upon it as a his-
torical work, but also use it for everyday purposes, wherever it may become
necessary to do so.

Without trying to make this volume unwieldly, we have incorporated in it
all the various branches of short-wave equipment, in such a manner as to cover
the best that has appeared during the past few years.

We have tried our best to avoid duplication whenever this could be done,
and to make the manual as live and up-to-date as it is possible to do so. We
have had in mind particularly the newcomer to short waves—the student—as
well as the research man who may wish to look for certain short-wave data.

We have not forgotten the radio service man either, and for him we have
prepared an entire section showing practically every short-wave commercial set
which has been manufactured since the inception of the art.

It is intended to bring out a simiiar volume once a year; in other words,
a Year Book of Short Waves, to keep pace with this growing art.

HUGO GERNSBACK

New York, N. Y.
Winter, 1933-1934.
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SHORT-WAYE
ECEIVERS

4-Tube **MASTER COMPOSITE"’

® THREE thousand S. W. fans eannot

be wrong. Results prove it, because
tests on the receiver which was voted
ideal by so many sure does the job 100
per cent. Stations all over the world at
loud speaker wolume, low back-ground
noise, plus a very satisfactory degree
of selectivity, are the result.

Permit the author to express his

s S o]

By Clitford E. Denton

thanks to the manufacturers of the
components used. They have presented
material for use in this set that will
give maximum efficiency, highest gain
and sturdy, long-life construction.
There are other manufacturers making
similar equipment that will give equal
results but the manufacturers listed in
the parts list are to be commended for

At two a. m. in the morn’—and your arm is tired perhaps, from lifting the lid of a
receiver cabinet to change plug-in coils, you will give thanks for this method of

changing plug-in coils, incorporated

in the

“Master Composite” receiver here

described.

their vision and aid
equipment that will
short-wave reception.

in developing
permit “real”

Description of Receiver

Looking at the set from the front
one will note the new National 7 inch
straight line tuning scale. This is of
great assistance in logging stations and
makes for easy tuning.

Note that the coils are plugged in
from the front—a real convenience for
the fellow who wants to change from
band to band quickly. It is possible to
place the set in a metal case for fur-
ther shielding and still be able to
change coils without fuss or bother.

The tuning dial control is located at
the center of the panel between the
two coil hand-hole covers.

Starting from the left-hand side of
the front panel and looking at the bot-
tom row of knobs, we find that the
first knob is the antenna potentiometer.
This is used as a volume control when
the set is used with a conventional
anfenna. When a doublet antenna or a
Lynch {ransposed lead-in system is
used, then the leads from the poten-
tiometer are disconnected so that the
primary winding of the antenna coil is
not grounded. This permits balanced
input eonditions.

The second knob from the left com-
trols the antenma compensating con-
denser and it “works like a charm.”

The third knob controls the switch-
ing of the phones into and out of the
circnit. When the phones are in use
no signal will come from the speaker
and when the speaker is in use, no sig-
nal will ecome from the phones. The
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The “Master Composite” short-
wave receiver, incorporating all
major features {s here described
and illustrated. The set was de-
signed and constructed under the
supervision of Clifford E. Denton,
well-known short-wave engineer,
who has described so mapy good
S-W receivers

Features of the present set are—
only 4 tubes and therefore eco-
nomical operation; together with
the latest method of changing
plug-in coils from the front of the
set; a non-detuning regeneration
control, and a powerful A.F. out-
put stage, using the new 59 tube.

Photo at right shows rear view of the 4-
tube “Master Composite” 5-W Receiver,
showing the shield cams, inside of which
are the plug-in coils. National 6-pin coils
with the R-39 low-loss forms are used.

The Ideal Receiver For You

Bottom view of the “Master Composite” receiver, showing the
neat arrangement of the various resistors, R.F. chokes and
by-pass condensers.

phones are permanently connected to
the two binding posts provided on the
rear of the chassis,

Regeneration in the detector stage is
coatrolled by the remaining or fourth
knob and is very smooth in action. The
potentiometer of 50,000 ochms gives a
noiseless wvariation of the woltage ap-
plied to the screen of the 58 type tube
used as the detector. The action of
the 58 type tube, as far as regenera-
tion iz concerned, is superior to the
results obtained with a 57 type tube.

Of course, the two aluminum covers
marked ANT and DET mark the plae-
ing of the openings through which the
coils are inserted in their respective
coil sockets. It is well to note at this
time that the two coils used for any
particular band are identical in con-
struction.

When looking down on the top of the
receiver it will be seen that the actual
chassis is small in size.

The tuning condensers are mounted
on the center line and are flanked hy
the two coil shields. Directly back of
the coil shields are the two shields and
tube sockets for the 58 type tubes. The
shield to the left holds the R.F. am-
plifier tube and the shield to the right
holds the detector tube.

The special detector coupling im-
pedance is mounted to the rear of the
detector tube and has the high induc-
tance choke, coupling condenser and the
grid coupling resistor mounted in the
can. This method of coupling is more
satisfactory than the standard resist-
ance plate coupling so often used with
screen-grid detectors. The main advan-
tages are higher gain and smoother
regeneration control.

On the right of the audio coupling
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SwiTeH

Schematjc diagram of the “Master Composite” 4-Tube Short-Wave Receiver

unit is the first audio stage; a 56 type
tube is used here. The output of this
tube is resistance-coupled to the power
tube, which is a 59. This tube is more
satisfactory than a 47 for one impor-
tant reason—Iess hum. The 59 is a
cathode type (heater) tube—which ex-
plains the hum reduction.

Space is provided on the rear of the
chassis to tﬁe left for an cutput trans-
former if it is desired. The plate cur-
rent of the 59 should not be allowed
to flow through a pair of phones or a
magnetic loud speaker as it will destroy
their efficiency.

On the rear of the chassis, the

MANUAL

phone binding posts are located in the
center and they are flanked to the right
(under the 59 output tube) by the plug
and socket for the loud speaker con-
nections. The remaining plug connee-
tion is for the power cable; five wires
are all that are necessary for these con-
nections even though the designer used
a six-conmector unit.

Note that the front panel is fastened
to the chassis mechanically in five
places, four by means of the threaded
brass rods and the fifth by the brass
collar used aunder the end-section of
the tuning condenser.

The antenna volume control and the
antenna compensating condenser are
mounted on the front panel and the
phone-speaker switeh and the regenera-
tion control are mounted on the chas-
sis and are controlled from the front
panel by means of the fiexible couplings
and the b-inch long, Y-inch diameter
bakelite rods. This layout permits of
easy wiring and much shorter leads,
which improves the stability of the re-
ceiver and its general operation,

Examination of the receiver from
underneath shows the layout of the
wvarious by-pass condensers and resist-
ors.

Three .01 mf, mica condensers used
as by-passes in the R.F. stage are
mounted by a single through bolt near
the R.F. tube socket. The two .25 mf.
paper type condensers by-passing the
plate of the R.F. stage and the sereen
of the detector are mounted one above
the other, by means of small brass col-
lars.

The small resistors, radio frequency

ANT,

Y-

=T

58
Y2
K H
R
=
~L7
R4
@ ciz2
- "B4"
180 V.
] >
"
_jm_—GAMGED 5
| S — a
= o, CHASSIS e

Picture wiring diagram, showing in A-B.C style just how to build the “Master Composite” short-wave receiver.
this set easy to build and alse easy to tune—and speaking of a “hot” signal—wait till you hear it!

You will find
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The two photos at left show the plate supply unit from the side and from the bottom.
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The diagrams at right show wiring dia-

gram for the plate supply unit and lay-out of the metal subpanel.

chokes and mica condensers are held in
position by the wiring. Therefore be
sure to test every soldered connection
for mechanical strength.

The detector grid condenser and the
5 megohm grid-leak are soldered into
place before the coil socket of the de-
tector tube is fastened into its shield.

Coil sockets are held away from the
ends of the coil shields by means of
l-inch long collars drilled and tapped
for a 6-32 thread.

Power Supply Unit

. The power supply unit is simplicity
itself and should offer no problems to
the constructor, but a few words of

description, together with the photo-
graphs, may prove helpful.

Many set-builders are mot equipped
to build the chassis. For that reason
two possible sources of supply have
been mentioned in the parts list. One
of the chassis makers builds his chassis
out of steel and the other uses alumi-
num.

If the chassis is obtained reedy-drilled,
then the job of assembly and wiring
can be finished in “jig time.”

Mount the power transformer,
chokes, and electrolytic condensers on
the chassis and the voltage divider
(R), with the 180 wvolt by-pass con-
denser, under the chassis, as shown in

the photographs here reproduced.

Place the rubber grommet in the
hole on the side of the chassis; this
will serve to prevent chaffing of the
power cable.

The power switch is mounted on the
szide of the chassis near the power
transformer.

Wiring can be done in less than 20
minutes after the soldering irom is
heated. Follow the pictorial wirin
diagram, if you are mot familiar wit
the regular wiring diagrams.

Solder all connections carefully and
be sure that there are no cold rosin-
core conmections if you want the best

N26-32
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] =
nm:o
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The two drawings at left show respectively how to make plug-in coil handles and also how to wire up the “coil” sockets. The
data for winding the Natiomal type plug-in coils for the “Master Composite” 4-tube receiver are shown at right.
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results. Make sure that the solder flows
through the joint thoroughly, The iron
must be kept clean, well tinned and hot/

Tuning Frequency Range
Coils ean be obtained ready wound to
cover the wavelengths from 9 to 850 meters
very efficiently. The following coils and the
ranges covered were tested in SHORT WAVE
CRAFT'S Composite Receiver and give the
maximum of efficiency for their respective

bands.

Coil Number
Range (National)
9 to 15 meters ... No. 60
13.6 to 25 meters No. 61

23 to 41 meters ..
40 to 70 meters ...........
65 to 115 meters ...
115 to 200 meters.......

Those interested in band

t Spl"&d(f coils
have a choice of the following coils:

CDJ| Numbcr

Band
B bl weusussimmmsssiis
40 £

B0 meter ........
160 meter

In the photographs shomng the S-W-C
“Compuslte" receiver ithe extra coils not
in use are placed in a neat metal coil
cabinet. This offers a convenient way of
keeping the coils from being misplaced
and preventing damage when not in use.
The cabinet will hold 20 coils.

Antenna Recommendations

World-wide reception can be obtained
under half-way decent conditions with an
ordinary broadcast antenna at loud
speaker volume. Nevertheless, it is recom-
mended that one of the newer transposition
lead-in types of antenna be employed, such
as the system recommended by Arthur H.
Lynch in the article “Reducing Noize on
Short Wave Aerials,” (See SmorT WAVE
CrAFT for August, 1932, and “Good An-
tenna Design” in SHorRT Wave Crarr for
September, 1932).

Tests with this receiver in a suburban
location shows marked improvement in the
noise level and signal strength when the
transposed lead-in was used with a 75
foot flat-top.

Speaker Considerations

Most every set builder has a dynamic
speaker on hand and for that reason the
choice of the loud speaker was left to the
individual. Be sure that the loud speaker
has a voice coil transformer with a primary
that will match the tube; this iz 7,000
ohms when used as it is in this set. The
tube is used as a pentode for greater
power sensitivity. Do not connect a mag-
netic type speaker to the output terminals
of the set, without using an output trans-
former. Generally the magnetic speaker
will not mateh the tube impedance and it
may be damaged by the strong plate cur-
rent flowing through the speaker windings.

Construction and Wiring Hints

So much has been written about the
construction of radio receivers that little
need be said at this time; study the pho-
tographs and the electrical cirenit—then
go szhead and build. Use care in the con-
struction and see that everything is fast-
ened firmly in place. Loose parts result
in noise and noise is especially te be
avoided in a short-wave receiver.

Make all connections in a direct man-
ner. Do not have loops in the wiring and
be sure that every lead from the tuned cir-
cuitz of the radio frequency and detector
are wired by connecting wires. Do not de-
pend on the chassis for common comnec-
tions /! This will increase the stability of the
receiver and result in smoother operation.

Conclusion

This receiver was designed in accord with
the votes of readers of SHORT WAVE CRAFT
and represents the majority opinion of the
readers. Some of you may have wished
that the set were a super-het and many
may not like the method of regeneration
control (for example) but the majority
wins. So, here is YOUR set.




Parts List

One National Co. Type ?-8E 100 tuning
condenser (Cap. 100mmif. each section).
(G, C3.)

Two National Co. Short Wave Chokes,
Type 100, (RFC1, RFC2) (2.6 M. H.)

One National Co. Radio Frequeney Chake,
Type 90 (RFC3) (90 M.H.}

(?ne National Co. Secreen Grid Coupling
Impedance Type 5101 (AF1)

Two National Screen Grid Clips (V1,
V2) type 24.

Two National Coils Sockets, Isolantite 6
prongs for National Coils (L1,

Two National Isolantite Tube Sockets for
58 type tubes (V1, V2)

One National Co. Antenna Compensating
Condenser, Type ST-60 (Cl1l) (Cap. 59
mmf.)

One National Coil Cabinet (optional)

Two National Co. Tube Shields Type
ThE (V1, V2)

One pair of the following National S.W.
Coils, Nos. 61, 62, 63, 64, 65 (L1, L2).

One National “Full Vision” Tuning Dial,
Type VEE

Three Micamold .01 mf. mica condensers
(C4, C5, C12)

(COnSe Micamold 0001 mf, Mica condenser
15
(C%:;a Micamold .00025 mf. mica condenser
One
mf, (C
One Flechtheim Eleectrolytic Condenser
Type LT1000 (C11) 10 mf. 30 Vis.
Two Flechtheim .25 mf. Bypass condens-
ers (C6, C7) Type GF25
One Acratest Wire Wound Resistor, 5
Watt, 7000 ohms Cat. No. 5900 (RE)
One Acratest Wire Wound Resistor, 5
Watt, 400 ohms Cat. No. 5900 (R10)

lit;lechtheim Tubular Condenser .01

One Acratest Carbon Resistor, .5 Watt,
300 ohms Cat., No. 5860 (R2)

One Acratest Carbon Resistor, .6 Watt,
2000 ohms Cat. No. 3500 (RT)

One Eync‘h Mfg. Co. .5 Watt resistor .5

meg. (R3)
ne Lynch Mfg. Co. .5 Watt resistor .1
meg. (R}

One Lynch Mfg. Co. .5 Watt resistor 5.
meg. (R11)

One Lynch Mfg, Co. 1. Watt resistor
2000 ohms, (R5)

One Lynch Mfg. Co. 1 Watt resistor 3000
ohms (RE4)

One Frost 40 series potentiometer Cat,
No. 6182 (R1) 2000 ohms.

One Frost 40 Series Potentiometer Cat.
No. 6186 (R3) 50,000 ohms,

One Wafer Socket Type 59, 7 prong (V4)

One Wafer Socket 5 prong Type 56 (V3)

()}ne Yaxley S.P.D.T. rotary jack switch

One Wafer socket and male plug for
e Fiy Al Baoond

ne ¥y nt. round terminal stri
CDY, T2y X

One four-prong chassis mt'g plug and
socket cable connector Type TA-11 and 11A
(T5, T6, T7, T8)

Two Eby Insulated Binding Posts (for
phones) (P)

One Steel Chassis drilled and folded to
specifications—Korrol Mfg. Co, or

One Aluminum Chassis drilled and folded
to specifications Blan-the-Radio-Man

. NOTE—The builder has a choice of chas-
sis_material

One Drilled panel.
dipped
plated,

Two
minum

Two
Covers

Aluminum panel is
and the steel panel is cadmium

Blan—The-Radio-Man, special alu-
shields for the coils
Blan—The-Radio-Man “Hand-Hole?
for the coil openings
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Two Blan—The-Radio-Man flexible cou-
plings

Two 6 inch lengths of hakelite % inch
in diameter

Four small brown knobs

Four 6 inch lengths of 6/32 threaded
brass rod

Two Raytheon 58 type tubes (R.C.A.)

One Raytheon 59 type tube (R.C.A.)

One Raytheon 56 type tube (R.C.A.)

Wire, soldering lugs, machine screws, ete.

Parts List of the Power Supply
One Jefferson Power transformer. Type
463-934, (P.T.)
Federated Purchaser Cat. No. 2532
Two Jefferson Filter Chokes, Type SA2071
C}]i“ze;!erated Purchaser No. 2503 (CHI,

Three Flechtheim Electrolytic Condens-
?Esi)s mf.,, 500 wolts peak, Type JW200

One Flechtheim Dry Electrolytic Con-
l%%rés)er 8 mf., 500 peak wvolts Type KL8&00

One Korrol Mfg. Co. Steel, cadmium
plated chassis drilled and welded as draw-
ings

Aluminum echassis by Blan, The-Radio-
Man

One Federated Purchaser power switch
No. 4112 (8)

One Federated Voltage Divider Cat. No.
$915. 25,000 ohms with taps (R)

One Five Wire Cable (Use No. 18 wire
in eable if possible)

One Rubber Grommet

One Four prong wafer socket. Marked
280 (80)

One Raytheon 80 rectifier tube (R.C.AD

|
+1" j-"l B _{Il M
474" secrion, |76

AT "A"
|-—— 134~

SLIDE PLATE TO FIT
M LOOSE SG IT CAN
SLIDE EASILY

™ KEY TO
MATERIAL

BAKELITE

METAL

B=
™A =

ADJUSTING
SWITCH

W= WwWOOoD

My Idea
of A
Band Switch

By
ANTHONY HOLTGREFE

can be made very easily, with prae-
tically no cost, by simply using all
the old material that every radio or
short-wave “bug” has on hand.
Now for a few details about the
switch. First you will notice that
the bolts used for contact points
have no nuts on them. By drilling
the holes in the bakelite a little
smaller, the bolt can be turned in
to fit snugly and the wires from the
coils can be soldered direct to same.
By doing this I have saved on space.
By drilling the front panel for

two wood screws, one on each side

L BOTTOM VIEW

tory manner,

SKETCH above shows a very
clever design of band-change
switch, which any short wave
fan can easily huild at an in-
significant cost; it can he made
with as many poles as desired.

® I AM sending herewith a

sketch of a band switch I
have designed and which has
worked in a wvery satisface-

By looking over the sketch
you will find that the switch

of the shaft it can be held in place
by running these screws through the
front panel into the front wood
piece on the switch.

By marking the shaft at each =et-
ting with an awl, at the face of the
front panel, the correct setting can
be determined with ease.

This switch can be used with the
“RBest” short-wave converter

This design of short wave band-
change switch has many good points
to ccmmend it, For one thing, it is
a relatively easy matter to adjust
the springs, made of phosphor
bronze or German silver, so that
they will have even tension at all
positions of the switch.
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Here's a 3-tube short-wave receiver that you will derive a lot
of pleasure from—it is up to the minute, with all controls
mounted on the front panel, while switches change the wave

bands.

® THREE tube short wave receivers

are very popular today. The results
that can {e obtained with a properly
designed and constructed set are the
reason for their popularity.

Most set builders use one stage of
radio frequency amplification and a
high-gain detector tube. This is the
most satisfactory method of radio fre-
quency amplification and detection,

If more than one radio frequency
stage is used, then the problem of ade-
quate shielding runs the cost of the set
up so far that the average pocket-book
will not stand the strain. With ordi-
nary equipment now available tuned
radio frequency below 20 meters will
not offer high enough amplification to
justify the cost.

A screen grid detector is used in the
“Economy-3" because it offers the max-
imum sensitivity, coupled with smooth
repeneration control, for the minimum
cost,

As it is wise to have an audio stage
and the cost of the additional parts for
its construetion iz so little, a “high
gain” pentode type tube is used, the
output of which can be connected to a
loud speaker or used in eonjunetion
with phones, as desired. For the best
results with this tube, use high {im-
pedance phones so that greater signal
strength may be developed. Tf possible
use an output-matching transformer
for this purpose.

Circuit Description

In the outward appearance of the
circuit diagram the receiver will have

The

DENTON

“ECONOMY

THREE"

By CLIFFORD E. DENTON

Parts List

One Hammarlund Tuning Condenser Type
MCD-140-M (140 mmf. cap. per section).
(C2, C6)

One National Tuning Dial 4" Type VED

One National R.F. Choke Type 100 (RFC)

'l‘hége By-pass Condensers .25 mf. (C4, C§,

)

One Tubular Condenser .003 mf. (C11)

One Tubular Condenser .00025 mf, (C9)

One Tubular Condenser .015 mf. (C10)

One 50,000 ohm potentiometer with power
switch (R3, 3W3)

One Acratest Midget Condenser 25 mmf. ra-
pacity (C3)

Three Acratest 4 prong sockets

One Acratest 20,000 ohm, .5 watt resistor,

One Acratest 1 meg. .5 watt resistor (R5)

One Acratest .25 meg., .5 watt resistor (Rd)

One Acratest 5 meg. resister .5 watt (R1)

One Acratest .0001 mf. mica Condenser (CT)

Two Acratest Tube shields, type 7268 (for
the coils)

Two 1" diameter bakelite tubing 3% inches
long

One 14 pound spool No. 30 D.S.C. wire

One 14 poond spool No. 22 D.B.C. wire

Two Acratest Selector switches (SW1, SW2)

One Eby Type 17 moulded twin-jack for
phone or speaker connections (5, 4)

One Eby Antenna-Ground Type 225 Molded
twin-posts (1, 2)

One Blan aluminum panel and chassis

One pair of Blan Brackets

Acratest grid-leak clips, Type 3892

Two Acratest 1”7 diam. black knobs

One Acratest 6 wire cable.
(5, 6, 7, 8, 9)

One* Type 33 Output Pentede (23) Triad

One Type 34 R.F. Variable-Mu Tube {34)
Triad

One Type 32 8S.G. R.F. Tube (32) Triad

Another view of the Dentom “Economy Three” which utilizes
the latest discovery in an efficient inductnnce-switching_ system
for changing the wave-bands, without resorting to plug-in coils.

a familiar look. After all, the old time
“tried and found good” are the best.
The problem is simply one of obtaining
the most for the capital involved.

The coils are home-made, in fact the
coils cannot be bought ready made for
this set at all. The set constructor will
have to follow the coil-winding direc-
tions as given in Fig. 2, There is no
great job in winding these coils and it
can be done in an hour; simply follow
the directions carefully.

By the use of the two taps it is pos-
sible to cover three wave-length ranges.
The first band will extend from 40-85
meters, the second band from 25-55
meters and the lowest band from 15-30
meters. Due to variations in the wind-
ings of the tuning coils when done by
hand, there will be some differences in
the bands covered, as well as differ-
ences in tuning condenser settings, due
to change in constants and electrieal
values of the antenna and the detector
coil, Experience in winding several
sets of these coils indicates that this
variation will not be so great that it
cannot be corrected very simply,

One way to bring the antenna and
detector coil eirzuits into alignment, so
that resonance will be obtained with
the single control dial tuning arrange-
ment, is to spread the turns of wind-
ings L-1 and L-2 by prying them apart
until repeated tests show that reson-
ance is established fairly evenly over
all of the bands. If there is a very
great difference in the tuning range,
due perhaps to differences in the tube
shields used as coil shields, then it may
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This 3-tube short-wave receiver does away with the
necessity of removing and replacing plug-in coils;
instead a newly devised
system, whereby the most used bands, the 20, 40 and

switching

80 meter, can be tuned in by merely turning a pair of
switches.

No Plug-in Coils~All Common Wave-Bands

be necessary to remove as much as a
single turn on L-3. Due tests of the
set will enable the constructor to judge
the advisability of any coil correction.

After these corrections have been
made, it is wise to apply small amounts
of collodion, or some other high-grade
insulating material, which will hold the
windings.

The signals are ted into the receiver
by means of the antenna connection to
the home-made antenna series condens-
er. This home-made antenna series con-
denser is familiar to all. It consists of
a simple two-inch long piece of bus-
bar with No. 18 push-back wire wound
around it in the form of a spiral spring
and simply moved back and forth to
increase or decrease the capacity in the
antenna circuit.

Wave selection is given by means of
the two switches S.W.1 and S.W.2.
The input eircuit to the first radio fre-
quency tube has a tuned circuit, being
tuned by condenser C-2, which is
ganged to condenser C-6, tuning the

detector circuit. This condenser-leak
method of detection is employed and
C-7 and R-1 form an exit to this cir-
cuit. The return of the grid in the de-
tector tube is directly to the chassis.

A typical regeneration circuit is em-
ployed,—control of screen voltage being
the method whereby oscillation is con-
trolled. The plate winding or feed-
back ecoil is divided into three equal
windi of six turns each, interposed
between the No. 22 tuning coil winding,
so that satisfactory regeneration con-
trol can be had on all the bands with
the switch in any position. Of course,
with the switches S.W.1 and S.W.2 at
the bottom of L-1 in both the input
circuit and output circuit of the 34
R.F. tube, the receiver will tune to the
shortest wavelength band. By moving
the switch down to the tap N.L.2 this
will tune to the next shortest band, and
by moving still further so that the mov-
ing arm of the switch rests on an open
contact, indicated mear L-3, the com-
plete coil is in the circuit and the high-
est wave bands will be covered.

e Tyned in by Switches Using New Circuit

The plate circuit of the 32 type tube
which is used as the detector is by-
passed to ground by means of condens-
er C-9 and the radio frequency choke.
The detector is resistance coupled into
the grid ecirenit of the 33 type tube,
which has given excellent results, es-
pecially as far as power sensitivity is
concerned. (C-11 is used to equalize va-
riation in the Pentode plate load im-
pedance.

R-6 1s mentioned, although it is not
shown in the actual set. This is a 6
ohm rheostat used in series with the
“A” supply when two dry cells are used
in series, it being necessary to drop one
volt in the rheostat to supply the two
volts normal to the tubes in the re-
ceiver. If a 6 volt storage battery is to
be used, an additional resistance must
be inserted in the circuit so that the
current to the filaments will not exceed
the rated value.

In many cases sets of this type are
equipped with Eveready Air-Cell batter-
ies, which will give steady performance
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Both schematic and picturized wiring diagrams are shown above for those interested in building the Denton “Economy Three”
receiver. This set employs three battery tubes and switch-type inductances instead of plug-in coils, to cover the most used bands,

the 20, 40, and 80 meter banda.



OFFICIAL SHORT WAVE

for more than a year of steady use.

In some instances, when making tests
in different locations, it was noted that
improved results could be obtained with
the use of tube shields on the first R.F.
and detector tubes. If the constructor
wishes to go to the expense, it would be
a very good idea to include the two ad-
ditional tube shields on the 34 and 32
type tubes.

xperiments with the 34 tube in the
detector socket have been quite satisfac-
tory, resulting in very smooth control of
regeneration, but with an apparent falling
off the sensitivity of the receiver, al-
though the difference in sensitivity is not
enough to cause the person testing the set
to say that the 34 tube ecould not be used
in this position with satisfaetion.,

Operation

Place the 384 type tube in the R.F. socket,
a 32 type tube in the detector and 33 tube
in the output tube socket. Connect the
ear-phones, connect up the battery cable
to the battery supply, adjust the filament
volts to exactly 2 volts, and leave this at
this point. The fact that these tubes work
best at 2 volts from an electrical stand-
Fomt also means that they will last the
ongest at 2 volts from the standpoint of
life. Therefore, always keep tubes in this
2 volt class at the ra ed 2 volts for satis-
factory long-life operation.

Set S.W. f and 5.W.2 to the same iden-
tical tap, so that both coils can be tuned
to resonance. Turn the regeneration con-
trol, which iz mounted on the left-hand
pide of the panel, to the right and see if
the detector tube will oscillate. If the
detector tube will not oscillate, reverse
the lead marked “X"” in Fig. 1. If the tube
osei]lstes‘, slowly - turn the tuning dial
which drives condenser C-2 and C-6. Keep
the regeneration controls in position for
maximum sensitivity, WVary C-3 for the
maximum signal, as this condenser is used
to enable condenser C-2 and C-6 to track
throughout the band. If the condenser
C-2 and C-6 does not track satisfactorily
by means of condenser C-8, it will then be
necessary to change the coila slightly =o

that the tuning characteristics of the
coils will coincide, If the 32 tube regener-
ates too quickly and not smoothly, vary
resistanece R-1 and reduce the capacity of
condenser C-9, generally testing the value
between .0001 and .00025 for C-9 and start
at 5 megohms for R-1 and work downto 1
meg. if necessary. Variations between
condenser C-9 and resistor R-1 are to be
so adjusted that the regeneration control
R-3 is abont between 1% and % way over
to the right for maximum control of re-
generation. An increase in size of R-2 or
variation in R-2 will change the portion
of the operating curve of R-3 for the
maximum convenience.

Most experimenters are tfamiliar with
the problems to be encountered at thic
point and there should be no diffienity
with a few hours of final adjustment with
this receiver to obtain the smoothest oper-
ation possible. No set of this kind can be
thrown together, of course, and have real
satisfactory’ regeneration control right
off the bat without a great deal of luck.
Generally it takes time to get a set work-
ing smoothly.

Construction Pointers

There is little to be said about the eon-
struction, as the photographs clearly show
the placement of the parts as well as
most of the wires in such a manner that
the set should go together with very little
trouble,

Some mention should be made of the
method of supgorting the coils within
their shields his iz done in a simple
manner and although several methods
were tried out this works out the best.

Cut two pieces of brass or thin alumi-
num as shown in Fig. 3 and bend into
shape. Then spread a thin coat of PDQ
Plastic Metallic Solder on the metal sur-
faces that contact the inmer wall of the
tabe shield base; allow this coating to

harden for a short time and then place a
greater amount of the solder on the inside
of the shield socket and allow the bracket
to redt in place for as long a time as
possible. It is a good idea to let the
solder harden all night, if possible.

RADIO MANUAL
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Of eourse the tap-switch and the tube
shield socket have to be fastened to the
panel before this can be done. If the
hardening process is left for 24 hours the
results will be perfect. No heat is neces-
sary when using this solder.

Fasten everything in place. Those parts
mounted by means of pig-tail connections
should have good mechanical support
without the aid of soldering. The best
operation, when it comes to short waves,
occurs when the set is free from noise.
Noisy sets will ruin reception and most
noise comes from loose connections.

Tighten up all nuts and bolts used to
hold the chassis in place. Loose nuts and
bolts here will rause noise.

Use care in soldering to the switch con-
nections and do not permit soldering flux
to drop down hetween the contacts, as this
will ecanse losses; this is a common fault
of constructors when soldering to tap

switches., R2 is twenty thousand ohm re-
sistor.
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A Receiver That Laughs

At STATIC
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Fig. 2—Front-panel view of the receiver
ihat “laughs at static” and other inter-
ference.

® TO circumvent the disturbance caused

by static and other uncontrollable in-
terference in the reception of radio has
been the .goal of many experimenters.
A number of devices have been advo-
cated that should help tg reduce such
unwanted interference. To date, how-
ever, no device is doing the job consis-
tently or well,

For several years the writer has had
in use a circuit that does reduce the
interference from non-tunable interfer-
ence such as static and line disturbances.
It also has the advantage of allowing

By JOHN L. REINARTZ

This unusual circuit devised by Mr. Reinartz re-
duces the interference from non-tunable sources,
such as static and line disturbances; it also per-
mits two signals of different frequenc:es to be
received simultaneously through the same am-

plifier system.

two signals of different frequencies to be
received at the same time through the
same amplifier system; that is, one ecan
listen to a signal in two of the amateur
bands at the same time and hear both,
or if desired the same frequency can be
tuned to in each half of the two parts
of this receiver, and advantage can then
be taken of its Capdblllt}f to balance out
such interference as statie and other non-
tunable interferences.

The receiver had its inception during a
study of methods to reduce non-tunable

interference during reception of a signal,
the idea being to so adjust the receiver

that the non-tunable interference would
be allowed to enter the two parts of the
receiver and when again combined at
the audio part of the system it would
cancel out, while the signal which was
desired would go through only one part
of the tuning system and then through

the audio and be heard in the regular
way, minus the interference which may
have been present. The result is so good
that many of you will wish to build such
a receiver, the description of which fol-
lows:

The circuit used (Fig. 1) will be recog-
nized by the old-timers as the one which
the writer has used for the Jast ten years
and has found no good reasom to dis-
place, especially on amateur frequencies.
The only difference is that there are two
of them, so connected that the audio sys-
tem starts in one and ends in the other
of the two tuning systems. It is through
this connection that unwanted signals are
cancelled out, or that two signals of dif-
ferent frequencies can be tuned to at
the same time and heard through the
audio system. One precaution which
must be taken is to keep the two systems
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Fig. 1, at left, shows dingram of ike Reinartz interference elimination receiving cirenit for battery tubes; Fig. 3, at right,
ghows the same cirenit adnpted for use with A.C. tuhes.

insulated from eaeh other oxecpt through capne-
ities. If we wish to house them in cabinels
they must be insulated from each other. For
the time being we will mount both parts of
ihe gvetem on a bakelite panel 7 x 14 inches
in size, using a haseboard of the same size to
wount the amplifter parts on at the same time.
A eonnecting strip to connect our bagterics to
is monnted on the baseboard.

Figure 24 nnd B shows the panel and base-
board respectively. The large dials arve the
two tuning dials, while the two small ones
are the regeneration control and the antenna
coupling condensers respectively, one set for
cach tuning system,

We are going to use the type '30 tubes for
detectors and the amplifier, as we have to uspe
separate “B" batteries for all these tubes, Tt
won't take as many as if we uscd the "U1 or
the '33 type tubes, although you may use them
if wou desire to. An amplifying transfovmer
eonples our deteetors to the amplifier in sueh
a way that encrzy from either detector ener

gizes the amplifice. If the energies from 1he
twoe detectors are equal and opposite at the
same time, no signal will be transmitted by

the amplifier;
been after.

Now that we have all the parts properly
mounted we will make up a set of tuning coils,
Starting with the S0-meter band we make two
coilg of 10 turns each, about 2 inches in diam-
eter and of No. 16 wire. Then we make two
more of 20 turns cach with a tap at 10 turns,
the diamcter and wire size to be the same
The 10-turn coil connects between No, 1 and 2
and the Z0-turn coil conncets between Nos,
4 and 3, the ends pof the eoils being to the
Tight.

We are now

this Is of course what we have

roeady to connect our “A' and
YB" batterlies. Each tube must have a sep-
arate A" battery, so we connect two dry cells
to cach of our three tnbes throuzh a proper
filament resistor awl one 4i-volt "B bartery
to ench detector, being certain that we make
thig important eonncetion so that the negative
of the “B" battery goes to the filament of one
defector tube and the positive of the same
“B" battery goes to the plate conncection of
the other tube through the radio frequeney
choke eoil. The amplifier batteries are econ-
neeted in the usual manner. Then we conneet
the amplifying transformer between the two
positive connections of the two detector “B”
batteries, the second eonnection going to the
grid of the amplifier with a grid bins battery
of minus 4.5 volts and a plate voltage through
our phones of D0,

Now let's zee what happens. Our antenna
iz eonnected throngh eoupling condenszers. We
control our regeneration throwugh the 100 mmf.
regeneration condenser in cach plate circnit
and tune our twoe receivers by the two 100
mmf, tuning condensers. Lot vs tuone one re-
epiver to some signal in the amatenr baod and
the other to a higher frequency signal in the
same Dhand. In_‘tuue them so that you obtain
a ati-erele tone frequeney from one and an
S00-¢xele tune frequency from the other,

Let us now follow them through the system.
The sigual from the left receiver goes through
the amplifying transformer to the plate of the
tube in the left receiver amd the signal from
the right receiver goes through the amplifying

transformer in the opposite direetion to the
plate of the tube in the ht receiver. Both
signals, because of the difference in tone fre-

quency, will be impressed on the grid of the
amplifying tube and we will hear them in the
phones, one a H00-ecxyele sirnal and the other
an 8-exele signanl. We will have lots of fun
tining to two diferent frequencics at the same
time and Igtening to the econversations he
twren two amateurs who ave in coutact with
ench other, deing this withont the hoeessity
of vetuning for each signal, as wo would have
to o with ovr conventional tuners.

Now let ms see what happens
snme non-tunable interference.  Suppase we set
a bxzer in the room. We tane to a
sienal with the loft reesiver and pull the tuhe

out of the right receiver. The interference Iis
very bad. Now we replace the tube im the
right receiver and tune to some signal.  We
find that we ean hear the signal which before
was Inandible through the interference. To
reduee the interference as much as possible,
we earefolly adjust our antenna condenserd
and  regenerative feed back condensers uantil
the interfernee is' o minimum. The two duning
condensers are adjusted as close to the desired
signal frequency as possible, one on one side
of the carrier aml one on the other side of the
earrier, differing by an audio frequency which
is passed on through the amplifving trans-
former to the amplifier.

Signals that could mot be copled with just
one of the receivers could be copied with no
trouble at all when using both receivers and
cancelling the interference at the amplifying
transformer. 1t takes a little patience to make
the proper adjustments, but the results are
very worth while. To be able to listen to two
frequencies in or out of the same amateur band
makes listening-in even more desirable,

if we have

wning

Many smateurs will find in this receiver a
golution to their interference problems, and will
builld one for general all-aromd use,  Such
tubes as the "24 and '47 can be used. obviating
“A" batteries. The circuit requirements for
these tubes must, of course, be observed.

To reduce interference between circunits, the
tuning ecoils should be turned at right angles
to each other. When enclosed in a cabinet
this precaution necd not be followed. The coils
themselves are so simple that no deseription i=
necessary. They can be made to suit condl-
tions or can be found on plug-in forms to suit
the maker, The radio frequenecy choke coils
are wound with No. 30 wire on a l1-inch diam.
eter cardboard tube 2 inches long and mounted
on corks glued to the baseboard.

What to remember when building this re-
eeiver ! Tinless you usge the separate heater type
tubes you must use separate A" batteries:
Fou must use separate “B" batteries for any
type of tubes; you must not ground the re-
ceivers directly, but through a .1 mif. condenser,
You can ground the filnament of the amplifier
tube.  You muosc be sure to make the plate
connections of the two receivera just as shown:
otherwise you undo what you have been (rying
to do. You can use as much amplification as
vou may desire. The connections for any
additional amplifieation are eonventional

The present form of the recelver Is as shown
in the photo, each half of the receiver being
in a seetion each side of the center seetion in
which iz the amplifier. This center section
also has mounted on the front of the eabinet
a two-section condenser by which the two
halves are balanced to the aerial, the rotating
part of the condenser being ingulated from
the eabinet. The two tuning condensers are
insulated from direet ground connectlion with
an insulating condenser mounted inside of the
respective sections.  This allows the tuning
condensers to be mounted direetly to the eah-
inet without insulating bushings. The amplifer
tube ig eoupled teo the two detector tubes
through a regular amplifying transformer. Type
‘24 tubes are used throughout, and as they
are of the separate heater type no separate
A" batteries are required, one filament trans-
former supplying all three tubes.

The number of turns for this range, 3,500
to 4,500 ke, is: plate turos, 15; tuning turns,
15 grid turns, 25; for other bands this Is
doubled or halved, the wire size belng No. 24
B. & 5. gnuge. The eirenit connections are as
shown in the diagram.
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A 3-Tube BAND SPREAD

Schematic wiring diagram of the 3-tube band spread receiver

here described. The two condensers C1

® IN designing the receiver here de-
scribed, a number of items were
taken into consideration. Among these
was that the receiver complete, inelud-
ing coils and tubes but less power-
supply unit, should not cost more than
twenty dollars. In order to maintain
this low cost the set had to be of such
design that the chassis or foundation
could be made at home with the usual
tools found in the experimenter’s work-
shop. The saving on this part of the
set allowed the incorporation of many
refinements that otherwise would have
been impossible at this low cost.

The aluminum used for the base of
the receiver is of 1/32nd inch stock.
Material this thin would be far too
weak if it were not for the particular
design used in forming the base and the
mounting of the two shields which form
the compartments for the tuned R.F.
and detector stages.

Metal Base and Shields

When bending the base and shields
the only tools needed were two pieces
of wood and two “C” clamps together
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and Cl are ganged.

Loud
- Speaker Set

As far as operation is concerned, nothing more
could be desired in the way of smoothness of con-
trol and over-all sensitivity of response. This
“high gain” 3-tube circuit, employing pentodes of
the latest type, makes the use of earphones un-
necessary, as practically all received signals are
strong enough to operate a “loud speaker” direct-
Although designed primarily for the popular
20, 40, and 80 meter “amateur bands,” Mr. Shuart’s
instrument is also a superlative receiver for “gen-

eral” short-wave reception.

with a small vise. The “C"” clamps
can be purchased in any hardware
store for about ten cents, It is advis-
able to have the aluminum cut to size
when buying it rather than trying to
cut it at home with a pair of tin snips.
The cost of the aluminum cut to size
ag indicated in the drawing was only
$1.25, not including the front panel. If
care is taken in measuring and bending
the material a very neat and sturdy
chassis can be turned out.

Kind of Tubes Used

As can be seen, this set uses a type
58 as the tuned R.F. amplifier and a
type 57 as detector, with a 47 as audio
amplifier, a 56 can be used instead of
the 47 if ear phones are to be used.

‘When using a stage of tuned R.F.
ahead of an autodyne detector it is
absolutely necessary to have some sort
of R.F. gain control if overloading of
the detector is to be eliminated. There-
fore a type 58 is used in order to obtain
control of veolume by the cathode
method. This type of control is very
quiet in operation and has wvery little

effect on the tuned cirveuit. As ean be
seen in the diagram, the grid circuit
of the R.F. stage is decoupled by a
250,000 ohm resistor and a .01 mf. con-
denser. This helps to prevent the R.F.
stage from detuning the detector and
allows the full benefit of the shielding.
Sereen grid voltage is obtained with a
100,000 ohm resistor which adds to de-
coupling and eliminates one wire in the
cable. Isolantite eoil forms and sockets
and tube sockets are used because of
their low loss.

Coupling R.F. to Detector

A separate winding on the detector
coil form provides the R.F. coupling he-
tween the R.F. stage and the detector.
This is the most efficient means of
coupling and should be used when ever
high gain and stability are required.
Bypass condensers are used freely but
no R.F. chokes are shown because no
benefit was derived from them.

The type 57 was chosen as the detee-
tor because it oscillated much better
at the higher frequencies than any
other type. The detector circuit iz of

Bottom view of Mr. Shuart’s 3-Tube Band Spread receiver is sll_':nwn ;t the left, while we have an excellent top view of the receiver
at the right.



Rome, PParis,
and London on
the loud speak-
er! Yes Sir,
and with only 3
tubes! Thanks
to the ingen-
ious circuit
here presented
by Mr. Shuart,
plus the utiliza-
tion of three of
the latest style
tubes, this sct
provides unu-
sually high am-
plification. This
is one of the
finest receivers
we have ever
had the pleas-
ure of describ-
irig to our read-
€r5; IMOTEOYET,
it provides
“band = spread”
on any band.
The receiver
can be built for
less than $20.00.

the electrom-eoupled type. This allows
the use of five prong coil forms and it
is also more stable when oscillating.
The feed-back coil iz wound separate
from the grid coil and is spaced about
14 inch from it. This method is pre-
ferred rather than tapping the grid coil
hecause it iz not as critical and allows
better control of regeneration.
There is no spacing between turns
because distributed capacity was not an
important item: in fact the opposite
was desired, The total capacity across
the grid coils is 135 mmf. when the
condensers are tuned to maximum. The
coils are wound so as to have high “C"
{capacity) on any of the amateur
bands. High “C” tends to make the
circuit more selective and this is needed

SHoRT  LOWG
ART,  ANT

OF FICIAL

in the amateur bands move so than for
general short-wave reception.

The R.F. plate coil is threaded right
along with the grid coil of the detector,
beginning at the ground end. The wire
for the R.F. plate coil, the tickler and
the antenna coil is No. 32 silk covered.
The grid coils are wound with No. 28
silk covered wire. The coil forms are
Hammarlunds, intended for ultra short
waves. These coils are small but pro-
vide ample room for the windings for
all bands.

Regeneration Control Feature
Regeneration control is one of the
most important items in any short wave
receiver, and deserves careful consid-
eration. To ¢btain smooth and noise-

By GEORGE W. SHUART
W2AMN -W2CBC

SHORT WAVE RADIO MANUAL
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less control of repeneration one must
bear in mind that when regeneration
is controlled by varying the screen grid
voltage with a potentiometer, the volt-
age across the potentiometer should be
only slightly higher than that required
to make the tube oscillate and that the
resistance of the potentiometer should
be large enough to allow a wvery fine
adjustment of this voltage, With the
number of tickler turns designated in
the coil table and 22 volts across the
potentiometer, which is of 100,000 ochms
resistance, it is possible to swing the
regeneration control all over the scale
without affecting the tuning of the de-
tector circuit. It takes a swing of
about one-half inch to bring the tube
completely in and out of esecillation. From

A= FTOF (PR}
7 B GTOK (SEC)

\,’ CHASSIS -«
GND,

Picture wiring diagram drawn especially for the benefit of the uninitiated reader, who may find the schematic wiring diagram
ghown on the oppeosite page too difficult to understand. You should have no difficulty in following the wires connecting the vari-

ous pieces of apparatus in this diagram.
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this it can be seen that it 1s possible to
get right on the edge of oscillation with-
out a hair-splitting adjustment and re-
ceive phone signal with the same ease
that C.W. signals are rteceived. Then
again, it takes a large change in line volt-
age to have any effect on reception, which
means that one does not have to have onc
hand on the regeneration contrel all the
while phone signals are being received.

47 Tube Used for Qutput

A type 47 tube is used in the audio
stage because loudspeaker operation was
desired. Of course, if one expects to use
headphones it is suggested that a type 56
be used if the ears are valued at all
Resistance coupling is used in the audic
stage because of its economy and the min-
imum of space it requires.

_All necessary data are contained in the
diagram for drilling and placing the parts,
together with the plans for the construe-
tion of the chassis and the shields.

The two 35 mmf, midget tuning con-
densers are ganged with a flexible coup-
ling. These condensers have to be mounted
on posts in order to obtain Theight
enough for the mounting of the dial.
These posts can be made of 14 inch copper
tubing with machine screws run through
them to hold the condensers in place.

The R.F. stage is mounted in the left-
hand shield. The 100 mmf. tuning econ-
denser and the R.F. volume control of this
stage are mounted directly on the front of
the shield itself. This layout is also used
in the detector stage. he R.F. decoup-
ling resistor and condenser are mounted
on the bracket that supports the R.F. coil
socket. The grid leak and condenser are
mounted in the same fashion in the de-
tector compartment.

The audio tube is mounted between the
two shields and directly behind the two
ranged 35 mmf. condensers. All parts are
mounted on the chassis before the panel
is attached, it only being neecessary to
drill five holes in the panel and mount
it over the lock nuts holding the parts
to the chassis. This allows a space the
thickness of the nuts between the panel
and the shields which is a form of double
shielding and has been carried out exten-
sively in this receiver.

It iz necessary to have very mnearly the
same amount of capacity in the two tuned
circuits of the receiver, if the controls
are expected to track with any workable
degree and be able to utilize the full
tuning range of the two 100 mmf. tank
condensers. This would be impessible, of
course, if one of the tank condensers
were set at a much higher degree of ca-
pacity than the other. Thercfore, the
number of turns stated in the tabie must
be used if the two stages are expected to
tune through the band without getting
“out of resonance.” '

How to Tune Receiver

In tuning the receiver the two tank con-
densers are set at the approximate section
of the band on which one desires to re-
ceive and the tuning done with the two
smaller condensers which are controlled
by the main tuning dial. This method
allows band spreading at any frequency
and still keeps the number of coils neces-
sary to cover the usual short wave bands
down to the ordinary amount. For ease
in retuning to a previously recorded sta-
tion, it is suggested that the two tank
condepsers be calibrated as to their fre-
quency response.

ANY listeners who report the recep-
tion of short-wave signals from

certiin American stations are infoermed,

much to their surprise, that these sta-
tions are not transmitting on the short
waves at all! What they have picked up
are “harmonies™ of the regular broadcast

waves.
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Coil Winding Data for Shuart 3-Tube Band-Spread Set.

In the receiver described it is usualiy = " = e m
impossible to use the full gain of the -111“-— 5;—-*];7-—5!—-]-‘51-;1
R.F. stage without overloading the detec- +]
tor so it is recommended that the volume Fr P :
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control be set at abont half way on in

1
tuning in a station and then bringing . 1
the “volume level” up as desired. With _l_: \\ | :
the volume control set in this position r
the selectivity of the set iz as good as <\ 2L
the average short wave “super” and as 0 i - |
to volume, well, any foreign short wave BEND DOWN OM DOTTEOD LINES
station that is received in this country PLAN VIEW OF STAGE SMIELD . 2 REQUIRED
can be brought in on the loudspeaker, with :
ease.

List of Parts | e .
1—7"x10"x %" aluminum panel s [ SRR B
2 51%"x21%"x %" sheet aluminum for <5 :

shields
1—12"x10" aluminum for base
1—Type 58 tube Sylvania (R.C.A.)
1—Type 57 tube Sylvania (R.C.A.)
1—Type 47 tube Sylvania (R.C.A.)
6—Hammarlund coil forms (five prong) 1
“small” Isolantite
2—Hammarlund five-prong sockets Iso- K_,___
lantite S =X
2—Hammarlund six-prong sockets Iso- {'r _']1,,
lantite 3
2 aiE{rasm‘rmarlumi 100 mmf. tuning conden P o E s
2—Hammarlund 35 mmf. tuning conden- P i W i T l
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PLAN VIEW OF BASE

sers ) ) 1y H ';l-"\‘._ :4'; | "su'r
1—Hammarlund flexible coupling Ja 1 o
1—National type “B" dial e
1—100,000 ohm Electrad potentiometer fier
(Clarostat)
1—5,000 ohm Eleetrad potentiometer
((fiarostat)
2—Aerovox .5 mf. bypass eond. (Polymet)
5—Aerovox .01 mf. fixed cond. (Polymet)

I
u.)! | cqu‘,_‘ 7=

» E 141"‘,

_DET. .

VIEW SHOWING MOUNTING OF TUBES AND COILS

1—Aerovox .005 mf. fixed cond. (Pelymet)
1—Aerovox .0001 mf. fixed cond. (Polymet)

1—Aerovox .00025 fixed eond. (Polymet) Details of aluminum chassis used by Mr.
2—Aerovox 250,000 ohm resistors (Lynch) Shuart in building his 3-Tube Band-
1—Aerovox 100,000 ¢hm resistor (Lynch) Spread Receiver.
1—Aerovox 15,000 ohm resistor (Lynch)
1—Aerovox 2,000 ohm resistor (Lynch) 1—Eby five-prong socket
1—Aerovox 300 ohm resistor (Lynch) 1—Hammarlund “Triple-grid" tube shield
2—Aerovox 2 megohm resistors (Lynch) 1—Five-wire cable
1—Aerovox 20 ohm C.T. resistor: (Claro- 1—Antenna binding post assembly

stat) 1—Speaker cord tip assembly,

THOSE HARMONICS AGAIN

Harmonics are secondary oscillations ducers of harmonies than others; even
or vibrations that appear in any oscil- in the best systems, harmonics may be
lating system. The harmonics you may created as a result of the antenna’s own
hear on a S.'W. receiver are of higher radiation. Fortunately, most of the har-
frequency (lower wavelength than the monics that appear in the short-wave
fundamental ). Some types of radio trans- bands are pretty weak, the stroncest be-
mitting circuits are more virulent pro- ing heard between about 100 and 150

meters,
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C. W. TRANSMITTERS

A ONE-TUBE
Master Oscillator

Power Amplifier
TRANSMITTER

Mr. Spriggs, who holds an engineering position with Uncle Sam,
here presents a fresh new design of improved transmitter for the
short-wave experimenter. This transmitter, here illustrated in pho-
& tograph and diagram, is an experimental type suited to amateur
frequencies and based upon the use of a UX-860 tube

Front panel appenrance of the exiremely well de-
signed 1-tube master oscillator-power amplifier trans-
mitter, using n single UX-5G0 tube.

The original basie ecircuit is shown
in Fig. 1. The filament, conirol grid,

and screen grid of the tube are so con- |

nected as to form, with the associated apparatus, an oscil-
lating circuit similar to the conventional Colpitts cireuit.
(The use of the Colpitts type of circuit is not strietly
essential, however, as any of several standard oscillator cir-
cuits may be used.) The constants of the elements of this
circuit determine the frequency generated, except for slight
variations which may be caused by effects external to this
circuit. The output or lead circuit is connected between the
plate and filament of the tube, and is carefully shielded to
prevent electromagnetic or electrostatic coupling between the
plate or output circuit and the frequency determining circuit.
The purpose of the balancing condenser C is to permit neutral-
ization of the small electrostatic eoupling between the output

circuit and the frequency determining portion of the circuit,
which would otherwise exist due to the effect of capacity be-
tween the shield grid and the plate of the tube,

Since there is no electromagnetic or electrostatic coupling
between the frequency determining portion of the circuit and
the output circuit, it is apparent that the radio frequency
power developed in the output eircuit is due to the production
of pulses of the plate current corresponding to the variations
of potential developed on the control and screen grids by
oscillations in the frequency determining cirenit. The means

by which the oscillations in the frequency determining circuit
result in the production of radio frequency power in the plate
or output ecireuit has been ecalled “electron coupling.”

The

Fig. T

(left) shows rear view of Mr. Spriggs’ MOPA transmitter; Fig. 10 {center) shows one of the plug-in inductances,

and Fig. ¢ (right) shows top view of transmitter.
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over-all effect is similar to the action .in a master oseillator-
power amplifier transmitter, the action of 'the frequency de-
termining portion of the circuit and the filament, eontrol grid
and screen grid of the tube being similar to the action of the
master oscillator, and the action of the sereen grid, plate, and
output circuit being similar to the action of a power ampli-
fier stage.

In Fig. 2 is shown a somewhat different cireuit arrange-
ment in which the necessity for the use of the balancing con-
denser shown in Fig. 1 is eliminated by making use of the
shielding properties of the shield grid. In this arrangement
the shield grid is kept at zero radio frequency potential, with
respect to ground, and serves as an electrostatic shield be-
tween the plate and the frequency determining eireunit. This
arrangement necessitates the use of chokes in the filament
leads, since the filament of the tube is at radio frequency
potential with respect to ground. The basic principles of
operation of this cireuit are identical with the prineciples in-
volved in the circuit of Fig. 1.

Frequency versus Voltage Changes

In connection with various tesis which have been made of
the operating characteristics of the circuit shown on Fig. 2,
it has been found that under certain conditions variations of
the screen and plate potentials have effects upon the gener-
ated frequency of opposite sign. By suitable choice of the
operating voltages a condition can be established under which,
with the screen and plate voltages supplied from a common
source or from the same line, practically no change in fre-
quency will result from variations of line voltage of as muech
as 25 per cent, The curves shown in Fig. 3 show the effects
upon Irequency of variations in screen and plate voltages
using a UX-B60 shield grid tube, in a eircuit similar to that
shown in Fig. 2. By choice of operating voltages for the
screen and plate corresponding to points on the eurves where
the slopes are equal and opposite, it is apparent that varia-
tions of line supply voltage will necessarily have minimum
effect upon the generated frequency.

In addition to the very desirable charaecteristics of the
circuit arrangement of Fig. 2 as regards frequency stability
under varying line supply variations, this type of circuit has
other advantages as regards frequeney stability. Tests show
that with this circuit, changes in the output circuit or loading
have only slight reaction upon the frequency as compared
with standard types of ecireuits. The small magnitude of this
reaction is to be expected, due to the fact that there is little
or no electromagnetic or electrostatic coupling between the
output ecircuit and the frequency determining ecircuit. The
effect of tuning of the output circuit upon the generated fre-
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Fig. S—Drawing nhove shows fromnt view of Mr.
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The names of the control dials and meters are given ahove.

S

INDUCTANCE

\

SYSTEM AND
TUNING  —]
CONDENSER

FOR FREQUENCY

DETERMINING

CIRCUIT

ANTENNA

i P

UX 860 TUBE
|~

| GRID LEAK

PLATE BLOCKING
= COMDENSER

PLATE R.F.
CHOKE

SERIES
CONDENSER

—
ANT. AND £

CcPsE
TERMIMALS
ol

ANTENNA —
INQUCTANCE

N\

ANTENNA
AMMETER

PRt

MILL|AMMETER

PLATE >

&)

PLATE TANK
R.F. AMMETER

}——PLATE TANK

}"-H_ FILAMENT

TUNING
CONDENSER
TRANSFORMER

™ PLATE TANK
INDUCTANCE

FIG.8

Fig, 9—Top view of the transmitter, showing position of
TUX-860 tramemitter tube, together with location of various

inductances and condenscrs.

quency can be reduced to a practically negligible value, only a few

eycles per million, by tuning the output eircuit to the second harmonic J
of the frequency generated in the frequency determining circuit. When
operating in this manner, the amount of power obtainable in the output
circuit has been 25 to 50 per cent of the power obtained when working
Changes in the ambient tem-
perature cause variations in frequency of about the same magnitude
Changes of filament voltage
cause little change in frequency, provided the filament emission is
In wzeneral,
variations of filament voltage of 5 to 8 per cent above or below normal
operating values will have negligible effect on the frequency generated.

straight through on the fundamental.
as with conventional oscillator cirenits.

sufficient to produce saturation at the plate voltage used.

Special Switches for Mercury Vapor Rectifiers

The eircuit diagram of Fig. 4 and the photographs and sketches
shown in Figs. b to 11, inclusive, show various features of an experi-
mental transmitter for amateur frequencies Dased upon the use of a
UX-860 tube with the Dow circuit. The general arrangement of parts
and details of assembly are shown in the photographs of Figs. 5, 6
The frame is constructed
of sheet aluminum and angle brass, well holted and banded together.

Particular attention is invited to the cireunit arrangement of the two
switches on the front of the transmitter pamel (S1 and S2 of Fig. 4).
In order to provide for necessary time delay in application of plate
voltage to the mercury vapor rectifier tubes, the switches are so wired
that the left-hand switch lights the filaments of the oscillator and
rectifier tubes and the right-hand switeh applies the plate voltage. The
plate voltage cannot be applied unless the filaments are lighted. The
necessity of providing a 15 to 30 second delay in applying voltage to
the rectifier tubes after their filaments are lighted is 4 responsibility
Between trans-
missions the plate voltage can be removed by operating the right-hand
Retaining the oscillator in a
lighted condition results in less drift of frequency when keying is

and 7, and the sketches of Figs. 8 and 9.

of the operator in manipulating the two switche:.
switech to provide a stand-by eondition.

again resumed.

The inductance system used in the frequeney determining eircuit
utilizes a novel method of providing for operation of the filament of

r

anit.

Fig. 4—Diagram above shows complete circult of Mr.
Spriggne’ one=tube master oscillntor - power amplifier
transmitter, together with dingram of power supply
Dotted lines show shielding compartmenis.
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Left—Fig. 1 shows
the original Dow
cirenit based unpon
the ust of n four-
element tnbe, The
filament, eontrol
grid, nnd scereen
g'rid tube are so
connected a8 to
form, with the nan=
socinted apparatus,
an oscillanting cir-
eult similar to the
Colpitts circuit.

Fig. 2, below at
leit, shovws & gome-
what different cir-
euit from Fig. 1,
and which elimin-
ates the mecessity
for the balnncing
conilenser by util-
jwingr the whielding

properties of the
shivld grid.
Fig., 11, at right,
shows detnlls
of plug-in induci= GRID F’II.‘I}JSENT TR‘FI!I;:.S'.I!KE?RNEEK P
nnees. .\—
Fig. 3, at left—The curves
- T T N here reproduced show the ef-
+120 fevts upon the freguency of
Iﬂﬂt 7 variations in sereen and plate
:;? w voltnges, wusing n TTX-800
3| SRS | ,..‘;:. B + 80 ul shicld-grid {fubc, In o elrcuft
I___ | I o similar to that shown In IPig.
M'l'“q 'H'H'll ~ \( o) wf-1— + 40 i 2, above at left
3 Lo
NHKVi o 2
the tube at a radio frequency pot_ential above | %\ A / = inches spacing between the base
ground potential, without the necessity of using [ NI AN, —40 2 | of the tube and the nearest
radio frequency chokes in the filament leads by f } 4 < | shielding.
an arrangement similar to that shown in Fig. 2. i \ = The filament transformer is
Each eoil is wound with two separate No. 14 enam- H =8 > | i.eated in the front compart-
eled wires, wound side by side on a bakelite tube A § ment directly under the plate
and arranged for plug-in connection in such a 7] —10 w | tank tuning condenser. The see-
manner that the low voltage A.C. filament supply a ondary leads run direectly to the
is fed through the two wires from the low potential o lower or grid end of the fre-
end of the coil and taken off to the filament from 360 AD0 44D 280 =00 560 % | quency determining coil system.
the center of the coil. The two wires of the coil DLATE VOLTAGE In series with the primary of
are by-passed at each end and in the middle in 800 800 1000 1100 1200 1300 the filament are two resistors,
such a manner that, as regards radio frequency, Es AT 350 V. WHILE Ep VARIES . one fixed and one variable. The
the two wires are in parallel and equivalent in Es AT 450V. WHILE Ep VARIES. fixed resistor is located in the
radio frequency effect to a single wire winding. Es ‘:: 15[?(?0":} \'\ﬂ:lill;.iEEp m‘:ﬁ?s front cl;mpartlllen-t just to the
The construction details of the coils and coil mount- E; AT 1175V, WHILE Eo VARIES, left of the filament transformer.
ing are shown in Fige. 10 and 11. It has been Ep AT 1250V, WHILE Es VARIES {See Fig. 9.) The wvariable re-
found possible to cover the amateur 3.5, 7, and INITIAL FREQUENCY SETTING sistor is mounted on the under-
14 megacycle bands by the use of only two coils 3392 Kcs. 6.3 side of the subpanel and is not

=

for the fregueney determining ecirenit, one of 22
turns tapped at the ninth turn, and one of 7 turns
tapped at the third turn. For the lower frequencies, however,
I recommend a coil of 19 turns tapped at the eighth turn
instead of the 22-turn coil.

The radio frequency choke used in the plate circuit consists
of a winding of No. 30 double-gilk-covered magnet wire 4%
inches long on a Victron tube 5% inches long and 3% inch
in diameter. No choke was found to be necessary in the grid
leak ecireuit because of the high resistance of the leak itself,
ie., 20,000 ohms.

It will be noted that the tube is located in a separate com-
partment, shielded from both the frequeney determining and
the output circuit. This additional shielding is highly desir-
able to reduce to a minimum the possibility of electrostati¢
coupling between the plate or output circuit and the fre-
quency determining circuit. Additional shielding to close com-
pletely the tube compartment or the frequency determining
circuit compartment was found to be unnecessary.

Since the filament leads hetween the tube and the associated
coil system are at radio frequency potential, it is desirable
that there be wide separatiom between these leads and the
shielding, that the length of the leads be as short as possible,
and that the leads be rigidly supported. The filament leads
in the set are of No. 10 solid enamel wire and are rigidly
supported about 1 inch apart, well clear of all shielding on
hakelite pedestals made for the purpose. The isolantite tube
socket is mounted in such a manner as to provide about 1%

shown in any of the figures. The
operating procedure includes an
initial adjustment of the variable rheostat to obtain correct
filament voltage, after which no further adjustments are un-
dertaken except for excessive variations of line supply voltage.
The differences in voltage drop resulting from changing of
coils in the frequency determining circuit has been found to
be so slight that no readjustments of the filament circuit have
been considered.

. The plate tank and antenna coupling coils are of conven-
tional design, 3% inches in diameter, each of 10 turns, and
wound of No. 8 solid wire with bakelite supporting strips.
The antenna coil is arranged to slide back and forth to pro-
vide variable coupling. The antenna series tuning condenser
is completely insulated from the shiclding, By suitable shift-
ing of the taps on these coils it has been found possible to
operate satisfactorily on all three of the 2.5, 7 and 14 mega-
cyele band. By operating the frequency determining circuit
on 14 megacycles and tuning the output to the 28 megacycle
band with a smaller output eoil, good output ecan be ohtained
at 28 megacycles.

The variable condensers used are Cardwell .00045 mf., 3,000~
volt transmitting condensers, and the condenszer dials are
Velvet Verniers. A condenser of somewhat larger spacing
would be preferable for use in the plate tank circuit, as the
condenser shown has a tendency to spark over on high power
in the 3,500 kc. band, and also in the 7,000 ke. band if the



OFFICIAL SHORT WAVE RADIO MANUAL,

uutenna circuit happens to become detuned.

The meters I used are Westons. The 1.5
ampere antenna ammeter is mot of sufficient
capacity for use with a rensonable low re-
sistance antenna. A 2,0 or 2.5 ampere meter
would be preferable. The 15-ampere plate tank
meter is adequate unless the tauk cireuit losses
are substantially less than in the tramsmitter
described. This meter can be dispemsed with
by uslng the dip of the plate milliammeter for
tuning. The plate milllammeter iz an 0-200
ma. Weston.

For normal operation with maximum output,
the coil for the frequency determining eireunit
should be plugged In with the section of the
coil with the larger number of turns im the
grid ‘circuit. Reversing this coil will redoce
the Input and output by a large percentage.
No exact determination of the best ratio of
turng in the,grid to turns in sghield grid section
of this coil has leen made, but it appears that
about a 60-40 pereentage is satisfactory,

The plate blocking condenser “C,” Fig,
has a capacity of 000067 mf.

When first placing the equipment in opera-
tion the plate voltage applied should be not
nver anour 1,500 volts, The tap on the voltage
divider system which supplies voltagze to the
shield grid should bee placed one-third to one-
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half the way from the low end; that 1s, the
shleld grid voltage should be somewhat less
than half of the plate voltage. The plate
current with the plate cirenit out of tune is
considerably greater than when it is in tune,
although not high enough to be dangerous to
the tube., The frequency determining eirenit
oscillates at practically the same frequency,
regardless of the tuning of the plate eireuit.

List of Parts

Al—Weston RF. ammeter, 0-15 amps.

AZ—Weston R.F. ammeter, 0-1.5 amps.

01, C2, €8, C4, C5—.01 mf.,, 2,500-volt San-
gumo fixed condcnsers.

Cli—0002 mf,, 5,000-volt Sangamo fixed con-

denser,

CT7T—.00045 mif. 2,000-volt Cardwell variable
condenser.

C8—.002 mf,, 5,000-volt Sangamo fixed con-
denser.

Co9—Two 5,000-volt Sangamo fixed condensers
in series, .0001 and 0002 mf., respee-
tively ; met total eapacity, 000067 mf.

Cl0—1% mf., 1,500-volt G, B, Co. fixed con-
denser.

C11, C12—Same as CT.

C13, C14—1 mf.,, 3,500 Potter filter condensers

C15—2 mf., 3,500 Potter flter condenser,

F—High voltage fuse rated at 2,000 volts, .75

2]

amps.
Ll—Frequency determining ecoil system.
L2—Plate tank circuit Inductance,
L3—Antenna coupling inductance.

MA—Weston D.C. milliammeter, 0-200 milliam-
peres.

R1—Grid leak Ward Leonard resistor, 60-watt,
20,000 ohms.

R2—Ward Leonard G0-watt, 100-ohm resistor.

R3—WVariable rosistor, fixed Ward Leonard 60-
watt, 300-ohm resistor in series with
20-ohm, 60-watt poreelain base varia-
ble resistor.

R4—Ward Leonard 200-watt, 14,000-ohm fixed
resistor,

R5—Ward Leonard 200-watt, 11,000-ohm fixed
resistor.

S1—Filament switch, Cutler Hammer.

S2—Plate power switch, Cutler Hammer,

Tl—Thordarson 80 va., 12-volt filament trans-
former.

T2—Thordarson rectifier filament transformer
for UX-866 tubes.

Td—Special home-made plate transformer, 0-
1500-2000-2500 each side of ecentor tap,
1,000 va.

V1—UX-860 sercen grid, T5-watt transmitting
tube.

V2, V3—UX.866 mercury vapor rectifier tubes,

The MONITOR—How to Build and Use It

By LEONARD VICTOR, W2DHN

It is possible to find out just where
the transmitter is working in the band
by tuning it in on the monitor and
then tuning the monitor whistle in on
the receiver. Obviously the procedure
can be reversed for placing the trans-
mitter in any desired part of the band.

The unit iz stmplieity itself and al-
most any changes necessary can be
made to adapt the monitor to the parts
available. All of the components should
be solidly placed so that the monitor
will hold calibration, i, e., return to
the same frequency at a given point
on the dial. This is a mechanieal de-
tail and should be given great consid-
eration.on the part of the constructor.

The monitor shown in the pieture
uses a 2-volt, 30 type tube, but any of
the small size tubes, such as the 99

Front view of the monitor.

iype, may be used, by supplying the
proper filament voltage. A little ex-
perimentation will determine the hest
spot to place the monitor, both to give
a healthy signal in the recewver and
have a fairly loud note from the trans-
mitter. The <coils may have to be
changed by the “cut and try” method
in some cases so that adequate band
coverage can be obtained.

If an extra pair of earphones is not
available to use with the monitor at
all times, a resistance having approxi-
mately the same value as the phones
should be used in the monitor, when
tuning it in on the receiver. This will
minimize the unbalancing effect due to
the changing of the voltage on the
plate of the tube, which in turn shows
up in the grid tuning circuit.

GRID COIL PLATE COIL
G TO-FL PTOF
]
e
.002- T
L -
= |
]
| 225v
RHEOSTAT :/
f ol switth / -
o - P i
3.’.'3 + - JACK
r | l/
.00005-MF, 3y, — 22
P L
SRR ATe con GRD PLATE
B8O M 43T 20T
A0 M i57 10T
20m i 7T .
MOTE =~ MND SPACING BETWEE-
! iy GRID & PLATE WINDINGS RHEOSTAT
b 2l ALL WIRE N@ 30 DEC

— SWITCH

Both schematic and picture wiring diagrams are given for the construction of the monitor—a one-tube receiver built in a shield

box, so as not to pick up too strong a signal from the local transmitter.

A Z-volt tube is used and no antenna is required.



22

Front view of 2 tube portable transmitter.

® DUE to the popularity of crystal

control among both amateur and
commercial stations, many new circuits
and tubes have been developed to in-
crease the efficiency and stability of
radio transmission. The principal tube
adapted to crystal cantro} was the type
47, which was originally intended as a
pentode. This increased the efficiency
and stability of crystal oscillatory cir-
cuits considerably, as most of us have
discovered. However, the author has
discovered a mew use for this tube
which has wundoubtedly been over-
looked.

The object of crystal control is ob-
viously to obtain frequency stability.
However, good frequency stability has
only been obtained by the use of
temperature controlled erystals, or by
a very low-powered oscillator followed
by numerous amplifier stages to obtain
sufficient excitation for the amplifier
feeding the antenna, It can readily be
seen, therefore, that if the oscillator
output were increased, a few amplifier
stages could be eliminated. With the
average circuits the application of 500
volts to the plate of the oscillator tube
would undoubtedly wreck the erystal
or cause serious heating which would
result in frequency drift.

The Author’s New Circuit Idea

For some time the author has been
using a circuit in which 500 volts can
be applied to the plate of the tube in
the erystal stage and in whiech there
is less heating and frequency drift than
in the usual circuit using in the neigh-
borhood of 150 volts.

It has been overlooked that the type
47 will operate very efficiently with the
sereen and control grids tied together
and connected through a radio fre-
quency choke to a filament center tap.
This eliminates external grid bias of
any kind, and holds the plate current
to the order of 3 to 4 milliamperes at
500 wvolts. This causes the tube to
have a very high amplification factor,
which results in comparatively large
output with a low input voltage. (As
it creates a second harmonic only
slightly weaier than the fundamental
it is ideal when followed by a frequen-
ey multiplier.) With the grids tied
together in this manner it is possible
to drive the current to 80 ma. and still
operate efficiently and with stability.

In the diagram is shown the type 47
in its role of oscillator and also class
“B" amplifier. These tubes are both

Taking the

¢‘Headaches”’

out
of
Crystal
Control

By George W. Shuart
(W2ZAMN)

A nifty 2 tube portable trans-
mitter is here described, which
employs crystal control in a
greatly simplified circuit, utiliz-
ing 47 type tubes and an ’82
mercury vapor rectifier.

operated from a common power sup-
ply, as the amplifier has no detectable
effect on the oscillator, even when the
amplifier is being keyed.

Oscillator Plate Tank Condenser

The, plate tank tuning condenser of
the oscillator stage should not exceed
00015 mf. in order to ohtain full effi-
ciency of the circuit, resulting in high
LC ratio. The excitation lead to the
amplifier should be tapped at approxi-
mately one-third of the distance from
the low potential end of the oscillator
tank. Extreme care should be taken,
as this adjustment is very critical. The
recommended capacity for the excita-
tion coupling condenser should be in
the order of .0001 mf. or less. Neutra-
lizing for this type of amplifier should
be done within the stage itself, as
shown in the diagram. It has been
found that the amplifier stage' would
not neutralize if the tuning condenser
was shunted across the whole coil, a
part of which is used in
neutralizing. Therefore,
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Rear view of 2 tube transmitter with ecrystal
control,

the amplified tunipg condenser, the re-
maining five being the neutralizing
coil. The oscillator eoil (L3) has 20
turns and is wound in the same fashion
as the above.

From the description it can be seen
thet mueh apparatus can be eliminated
from erystal controlled transmitters.
Therefore this would make an ideal
portable. Following is a description
of the portable built by the auther.

Portable Transmitter

The complete outfit, including the
oscillator amplifier portion and power
supply, is inclosed in a case 14 inches
high, 12 inches wide, and 7 inches deep.
An aluminum shelf through the center
separates the radio-frequency unit
from its power supply. In the lower
compartment is mounted T1 as in the
diagram. The high voltage secondary
of this transformer supplies 500 volts
to the oscillator and amplifier, at ap-
proximately 150 ma. T2 iz the filament
transformer suppling 2.5 volts to oscil-
lator and amplifier filaments. However,
a transformer with two separate wind-
ings could be used in order to key the
amplifier at the filament center tap, i
the builder does not wish to key the
amplifier in the high veltage lead as
shown in the diagram. The rectifier
problem is nicely solved by the use of

the design of the ampli-

fier tank coil and neun- u

3

tralizing eoil should be Lol
carefully followed.

Details of Coil .

The coils are wound
with No. 14 B. & S. en-

o

ameled wire on 2 inch

RFC2

forms, spaced approxi-
mately the diameter of

- -~|—~J————--l—-L-f-—-t-rﬁz—.——g——
2

Lr

the wire. This is accom- R |
plished by winding string MR
along with the wire, then RFcz
removing the string, and R T
coating with clear Duco. AFEL 2 58 YEXT

The antenna coil (L1) £Lxniars M
has 12 turns, and is
wound on the same form i
as the amplifier
coil.  Spacing between
the two iz one-half inch.

tank 5L+ SINGLE POLE
fie -0-500

wi-vie TYPE

vis TYPE g
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The amplifier plate coil &
(L2) has 25 turns, 20 of
which are shunted by

Wiring diagram of Mr. Shuart’s+2 tube portable transmitter,

featuring crystal control.
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the type 82 tube, which iz a full wave mer-
cury vapor rectifier, capable of passing more
than sufficient current for the set. In order
tn obtain A pure ILC. note an 8mf. electroly-
tic condenser shunted directly across the out-
put of the rectifier tube is all that was re-
quired. This combination gives fine regulation.

Separating the oscillator and amplifier is
an aluminum shicld, through which only the
excitation leads pass. All low potentinl wir-
ing' is done beneath the shelf. The center-
tap filament resistors are mounted directly at
the base of the tubes, and it has been found
that filament by-pass condensers are mnot
needed with these short leads. If a center
tapped filament transformer i&8 unsed, by-pass
condensers must be located at the base of
the tubes where the resistor iz shown in the
diagram.

Following the shield is the amplifier tank
condenser, next to which is the antenna tun-
ing condenser. As explained before the plate
and antenna coils are both wound on the
zame form. These are mounted directly be-
hind the two c¢ondensers. Behind the plate
coil is monnted the amplifier tube. This is
the layout used by the author and will give
the reader a general idea of how these parts
can be mounted.

The grid chokes which are of the lattice-
wound variety commonly used in broadcast
receivers are mounted as close as possible

to the tube case. The lead connecting the
choke to the grid terminal should be az short
as possible, the other end going to the alum-
inum shelf, which serves as a common con-
nection for all negative leads. The neutraliz-
ing condenser is of the variety manufactured
by Hammarlund, and mounted directly on the
amplifier tuning condenser with a small bake-
lite post. This condenzer is very small and
can be easily mounted, with no danger of
breaking down, due to its miea insulation.
‘This condenser, of course, must be adjusted
with an insulated screwdriver. Onece adjusted
thiz will need no further attention.
How Set Is Tuned

The tuning of this set is very simple. With
every thing connected and checked carefully
the builder should have no difficulty in get-
ting the set to work. The filament voltage
should be applied first, as these tubes take
comparatively long to heat. Next is to plug
in the 0-100 milliammeter into the jack pro-
vided for it in the plate lead of the oscillator
tube. Now the plate voltage is applied to the
entire set, providing the keying cirenit of the
amplifier tube is open. If the tube is not
oscillating the plate current will be extremely
low. (From 3§ to 6 ma.) The plate turning
condenser should be swung slowly from =zero
upward, watching the meter carefully. When
the plate circuit approaches resonance with
the crystal the plate current will rise, and as
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resonance is passed the current will begin
to decrease. Absolute resonance is the point
at which the plate current iz the highest.
‘The value of the current will be between 60
and 80 ma., depending on the quality of the
erystal., The adjustment of the oscillator
should be left in this position.

Now to neutralize the amplifier, Under no
consideration should the key of the amplifier
be closed at this point, as it may damage the
tube.  Adjust the neutralizing condenser to
full capacity, swing the amplifier tuning
condenser gradually from zero upward until
the point is reached, where there will be a
dip in the plate current of the oseillator. At
this point the capacity of the neutralizing
condenser should be gradually reduced, and
the amplifier tuning condenser swung gently
back and forth till no dip occurs, When this
point is reached the amplifier is sufficiently
neutralized. The point at which the dip oe-
curred is the approximate point of resonance,
and the circuit should be left tuned as near
as possible to that point. The plate cirenit
of the amplifier ean now be closed, providing
the milliammmeter has been plugpged into the
juek provided for it in the cirenit. The am-
plifier tuning condenser should be adjusted
to a peint where minimum plate current ex-
ists (approximately 20 ma.). The entire set
is now properly tuned and ready to be eoupled
to the antenna.

Here we have a fine view of the complete 45 push-pull Beginner’s Transmitter and
power supply unit. Extra wave band coils are shown.

® THE transmitter described in this

article iz primarily a low power,
low cost outfit for the beginner. Almost
any one aquainted with radio transmit-
ters will admit that a push-pull ar-
rangement is far superior to the single
tube variety. There is really no extra
cost in building a push-pull oscillator,
the only added expense is in the addi-
tional tube required. And for this rea-
son the author cannot see why anyone
would build a transmitter and not in-
corporate a push-pull eirenit. Push-
pull circuits are much more efficient,
this is proven by the fact that just
ahout every ultra short wave transmit-
ter ig of this type. If this type of cir-
cuit is more efficient on the higher fre-
quencies, surely it should perform more
than satisfactorily on the lower fre-
quency bandes.

Uses 2-45"s as Oscillators

The outfit shown in the Ehutngraphs
uses two of the type 45 tubes as ogcil-

lators. This tube was used because of
ite low ecost and the faet that it pro-
vides practically as much output as the
regular 210, at one third the cost. The
transmitter is divided into two sections
namely, the radio frequency oscillator
and power supply. The oscillator is
mounted in bread-board fashion on a
7 by 15 inch plywood board which
should be thoroughly dried and given
a coat or two of shellac to prevent it
from absorbing moisture in damp
weather. The ecircuit is of the type
using fixed-tune grid and tuned plate.
All grid coils are wound on one inch
hakelite tubing with fine wire, so that
their natural frequency response Iis
rear the center of each amateur band.
The frequency peak of this type of coil
is rather broad and for this reason the
entire band can be covered with the
plate eircuit, without the two circuits
getiting out of resonance. This is a
esirable feature as any part of a given
hand can be worked on, with the plate

The “RT”
Beginner'’s
Transmitter

By
GEORGE W. SHUART
(W2AMN-W2CBC)

Here is just the transmitter the be-
ginner is looking for—it employs
two type 45 tubes as oscillators,
which yield practically as great an
output as the 10 type tubes, at far
less cost. Coil data is given as well
as specifications for building the
oscillator and also the power supply.

circuit being the only tuning control.
To facilitate the changing of grid coils
far the different bands, each coil is
equipped with three small plugs that fit
into sockets mounted on a strip of bak-
elite fastened to the baseboard. The
construction of these coils can be ¢lear-
ly seen in the drawings, and the num-
ber of turns for each band is given in
the eoil table.

Plate Coils of Copper Tubing

Next we have the plate eireuit. The
plate coils for the 20, 40 and 80 meter
bands are constructed of one-quarter
inch copper tubing. The 160 meter coil
is of a different type. This coil is made
by winding No. 12 antenna wire (solid
enameled) on a two and one half inch
hakelite tube four and one half inches
long. Wind 25 turns on this tube very
tightly, and space the turns with string
of approximately the same size as the
diameter of the wire. This winding is
then covered with clear lacquer or some
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such material that is a good insulator.
The other coils are spaced so that they
just fit on the two stand-off insulators
which are four and one half inches
apart. A 500 mmf. receiving type con-
denser is used to tune the plate cireuit
and is shunted directly across the plate
coil causing both rotor and stator to be
at high RF (radio frequency) potential.
This will cause noticeable hand capae-
ity effects to be present when the con-
denser is adjusted and allowance should
be made for this. Be sure to use a
knob or dial that does not have its set
screw exposed where the body will come
in contact with it, or else a nasty burn
will be the result.

Simplification Achieved

From the diagram it can be seen that
no grid or filament bypass condensers
are used and the familiar “RF” choke
is omitted from the plate cireuit. No
benefit was derived from their use and
for that reason they were not wused.
However there is no law against them;
should the builder wish to incorporate
them in the set, a .0005 mf. bypass con-
denser in the plate voltage supply lead
is all that was found beneficial.

The method of coupling the antenna
to the out-put cireuit of the transmitter
may cause some to wonder whether or
not there is something wrong with the
diagram. This transmitter was built

with a pair of antenna coupling coils,
one coupled to each side of the plate
tank and tuned with a variable con-
denser, just to see whether or not there
was any difference in the cut-put and
the charaecter of the signal. First one
coil was eliminated and then both were
taken out and the antenna connected
directly to the plate coil with results
being the same in either ease.

Wiring the high-frequency part of
the transmitter is done with regular
hook-up wire and all connections well
soldered, except the two leads connect-
ing the plate coil to the tuning condens-
er; these leads are made of the same
size copper tubing as the coils.

The power supply to operate the above
transmitter delivers 400 volts at 150 mills
(m.a.) for the plates of the tubes and 2.5
volts for the filaments. A type 83 mercury
vapor rectifier iz used because of its low
voltage drop, which provides very good
regulation. A filter consisting of a 30
henry iron core choke with a 2 mf. con-
denser on either side, produces very good
“DC" signal from the transmitter,

30,000 OHM
BLEEDER

3

Power Supply unit diagram
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The diagram above shows the hook-up of
the exceptionally few parts required im
constructing the “RT” Beginner's Transe
mitter, which was especially designed by
Mr. Shuart so as to embody the simplest
possible construction at the lowest cost,
without sacrificing quality and efficiency.

i
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Detail of | ]

;
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Putting the Transmitter on the Air

Getting the transmitter on the air is no
difficult task if a few pains are taken in
adjustment. After all wiring has beén
checked earefully to make sure that no

OFFICIAL SHORT WAVE RADIO MANUAL

wrong connections have been made, con-
nect the power supply to the oscillator
unit, inserting a 0-100 milliammeter in the
positive plate voltage lead. It iz best tc
put a resistor in seriez with this lead alsc
in order to start adjustments with a re-
duped plate voltage because if the plate
circuit is not in resonance with the grid
circuit the plate current will be very high
and probably damage the tubes or meter.
Do all tuning without the antenna con-
nected. Insert all tubes allowing them to
heat up sufficiently using the 80 meter coils
as a starter, close the key and be prepared
to tune the plate condenzer immediately for
lowest plate current as indicated by the
meter, When this point has been reached
the resistor can be removed from the plate
circuit, allowing full plate wvoltage to be
applied to the tubes. The plate current
should now be in the order of about 50
milliamperes with no antenna load. All
that remains is to check the frequenecy in
the monitor, attach the antenna and we
are “on the air.”

The antenna suggested for use with this
transmitter is the single wire feed Hertz,
which was described in September’s SHORT-
WAVE CRAFT on page 311.

COIL DATA
Plate Coils
Band Turns Diameter
160 26 see text
80 12 23 in.
40 6 2% in.

20 4 2% in.
The 80, 40, and 20 meter coils—1} in. cop-
per tubing.

Grid Coils
Band Turns
160 150
80 78
40 42
a0 16

All grid coils wound un_one-inc.h diameter
bakelite tube, with no spacing between turna,

List of Parts for “Oscillator”

1 Set of coils—see coil table

4 Bakelite tubes 1 inch Dia. 3 inches long

12 Banana type coil plugs

sockets for eoil plugs

50,000 ohm resistor, 5 watts or over (grid-
leak) Radio Trading Co.

4 prong isclantite sockets

L0005 mf. variable condenser, (receiving
type.) y

double binding post strip, (laminated) Radio
Trading Co.

midget stand-off inculators

bazeboard, 7x15 inches

type 45 tubes

oS L8 R e

List of Parts for “Power Supply”
power transformer—2.5, 5, 400-0-400 Radio
Trading Co.
filter choke—-30 henries, 150 millismyperes,
Radio Trading Co.
filter comdensers—2 mf. 1000 volt rating
Radie Trading Co, *
fao
ouble bindin ost strips i -
dio Trnding’g Cpo. B AR
baseboard, Tx15 inches

S N

A Pyrex Glass Lead-in for Ten Cents

® Passing a store window advertising

Pyrex glass cups, about three and a
half inches in diameter, on saleé at five
cents apiece and noting the resemblance
to the regular bowl shaped radio an-
tenna lead-ins sold at quite a high
price, two of these were purchased to
see if a cheap but good lead-in could
not be made from them.

The principal thing to be done was
to drillPa hole in the bottom of each
cup to take the assembly bolt. This
was easily accomplished by cutting off
a few inches of 14" copper tube from
an old automobile oil line, straighten-
ing and filling with earborundum pow-
der ground from a hand bench grinder
and mixed with turpentine, then placed
in a drill chuck. Either a power or
hand drill can be used as but little pres-
sure is required.

A disc of sheet iron was cut i a

diameter to fit near the bottom of the
cup, with a five-sixteenths hole drilled
in the center, to act as a guide for
starting the hole, being removed later.
A wood dise would do as well. Place
a couple of teaspoonfuls of turpentine
in the bottom of the Pyrex cup, set the
guide dise in place and start the drill,
held vertieally of course. An annular
groove the size of the copper tube will
be formed in the glass due to the abra-
sive action of the carborundum powder;
if the grinding aection ceases to be no-
ticed, file off the end of the tube, as
this may have been worn round, place
more abrasive in the tube and in the
bottom of the cup and continue. Do not
apply much pressure, especially when
almost through the glass. When the
drill comes through, reverse the eup
a!}g carefully grind through the other
Side,

LL ol Vit cooven
Gt v/
: 5/16"COPPER. 4 o
1 3 \ HOUSE | YR
iTA PYREX
i\ c
("]
TURPENTINE START DRILL
Boen ‘{tsn';;:“ﬁm
{1
QNG e,
L FlLARED
BRASS WASHER
SOLPERED ASSEMBLE
ik LDER
§/16'COPPER / TARH
s 4/ DRuL
HOLE FOR
56 BRASS (LEAD-IN)
BOLT WiRE

How to use Pyrex glass cups to make a
first-clasa “lead-in.”
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Phone Transmitters

i

Front view of the C.W. (code) amateur transmitter, which is here described in detail by Mr. Victor, together with its power

Amateur
C. W. & Phone

As far as DX is concerned, durin
the week the set was under test (whic
was poor, owing to summer conditions)
more than two dozen perfect contacts
were made from New York, with Eng-
land and Brazil as the furthest worked.

The outfit is divided into three
parts, the tube transmitter, the power
suppl’y, and the antenna. Thig trans-

mitier can be used with any four-prong
tube, from a 30 with 90 volts of “B”
battery up to a 10 with 500 velts from
an A.C. power pack. For battery
operation a T1A or an 0lA with 180
volts will g:ve very good results. The
model illustrated uses a 45 tube for the
oscillator and an 80 for the rectifier;
because both of these are receiving
type tubes which can be purchased
very cheaply, but still will put out a
veg healthy, respectable signal.

riefly, the transmitter operates as
follows. The power transformer steps
up the alternating current, which is
rectified by the 80 tube and changed
to a pulsating direct current. This
current is then led through the filter,
which consists of the filter choke coil
and the two filter condensers,

The frequency on which a signal is
sent is determined by the tank ecircuit
L-1, C-1 (diagram). The grid circuit
must be approximately in resonance
with the plate circuit for feed-back
and oscillation to take place.

It is possible to use a fixed grid coil
for each amateur band, since one ad-
justment is adequate over a consider-
able range of the plate tank tuning.

The need for an antenna control is
eliminated by use of a single-wire, un-
tuned feeder connecting the plate cir-

supply unit.

TRANSMITTER

cuit and the antenna. The antenna,
or “flat-top” as it is ealled, is tuned
to the desired transmission frequency
by cutting it to a predetermined length,

TRANSMITTER SPECIFICATIONS

L1 and L2, plate and grid coils.
Specifications given under the illustra-
tion of the coils.

C1, 350 mmf. (00035 m.f.) variable
tank condenser. Any good receiving
condenser will do.

C2, 2000 mmif. (.002 mf.) fixed
plate blocking condenser, mica, receiv-
ing type.

C3, 2 2000 mmf. (.002 m.f.) fila-
ment by-pass condensers. Same as C2.

C4, 250 mmf. (.00025 m.f.) grid by-
pass condenser, mica, receiving type.

R.F.C., low resistance, hi%'h quality
radio frequency choke, capable of pass-
ing 100 ma. The one used is a Ham-
marlund.

R1, 150 ohm center-tapped filament
resistor, anything over 40 ohms can be
used.

R2, 50,000 ohm, 5 watt wire-wound
resistor.

S1, 4-prong socket to which filament,
plate, and negative leads are lead.
Cable from power supply plug into this
socket.

CONSTRUCTING THE SET

There should be no difficulty about
constructing the set, using the wiring
diagram and the pictures shown with
the story.

The rﬁase of the transmitter is a
board 12 inches long by 7 inches wide.
This should be sand-papered and given
a coat of varnish so that its a%ﬁearance
is neat and workman-like. e board

By Leonard
Vietor, W2DHN

is mounted on four :ubber or metc
tacks, one in each corner, such as are
used under the legs of chairs, to allow
clearance for the two filament wires
and prevent scratching of the table on
which the transmitter is placed.

The grid coils are wound with No. 30
double cotton covered wire on regular
coil forms. After the proper number
of turns has been determined, the coils
should be given a coat of cellodion or
clear varnish so they will retain their
characteristics.

The plate coils are wound of 4"
diameter soft copper tubing. Wind the
coil around a pipe or dry cell approxi-
mately 2% " diameter. Flatten the
ends and drill them to fit over the
machine screws on the stand-off in-
sulators. The stand-offs behind the
tank condenser should be mounted 5”
apart between centers,

The lay-out of the apparatus is self-
explanatory. The right-hand socket ig
for the grid coil and just behind is the
grid leak and grid condenser (R2, C4).

The socket next to the tank con-
denser is for the tube. Behind the
tube, the three condensers in a row
are the two .002 mif. filament by-pass
condensers and the plate blocking con-
densers, C2, C3. The plate lead of the
tube is connected to one side of the
condenser stator and the other side of
the stator goes to the insulator at the
extreme left. The right-hand stand-
off is connected to the rotor of the con-
denser, the plate blocking condenser
and the R.F. choke. The socket at the
back is for the plug from the power
supply cable. The Fahnestock clips at
the right are for connection to the key.
All the parts are wired with regular
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Details of C.W. “Code’ Transmitter

[

M= 0-100 MA.
SCALE METER.
IN KEYING
OR_PLATE
LEAD

POWER.
SUPPLY
SOCKET

Ea] B

The diagrams above show in schematic and also physical form how to wire the simple lay-out of parts comprising the C.W.
transmitter for amateur use, as here described by Mr. Victor. A 45 or a smaller tube may be used as the oscillator.

L%
Rep &/
BLACK BLACK ‘i
XL F P+ 5 BOTTOM VIEW OF PLUG

*¥1l= POWER TRAMSFORMER.
CAPABLE OF GIVING 800V,
CENTER TAPPED, AT 160 MA.,
2/2v. AND 5W,AC.

SW. = SWITCH IN A.C.LINE TO
TURN SUPPLY ON AND OFF,

YELLOW = 2 { PEAK-ELECTROLYT.
BLACK Cl= 8 MF, 500V. PFEAK-ELE Ig,
€2= SAMmE A5 CL.

L= 30 HENRY 100 MA CHOKE

(| Ri= 15,000 OMM BLEEDER
11%?:) ¥ 10 WATTS.

60 CreLes I k ; ¥
110V, A C,60 CYCLES

The “power-supply” unit, using an 80 type tube for the rectifier, is shown in diagrammatic form above. It supplies 350 velts D.C.
for the plate and 21 wvolts A.C. for the filament of the 45 transmitting tube,

ARAARAA
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Top view of the C.W. transmitter, the construction of which is fully described in the accompanying article by Mr. Victor.
'he set illustrated uses a 45 tube for the oscillator and an 80 for the rectifier.

square bus-bar, covered with spaghetti.
The connections to the plate of the
tube and the tank connections are made
of very heavy bus-bar to carry the high
current flowing in that circuit. The
filament leads from the tube to the
power supply socket are run under the
board. The 0-100 milliameter should
be connected in the keying ‘eads. It is
usually most convenient to have it
right by the key.

The power supply is mounted on a
varnished board, 12" x 9”. It is a con-
ventional unit of the same type as is
used on receivers, supplying 350 wvolts
direct current and 2% volts A.C. for
the filament of the 45 transmitting
tube. A standard “brute force' filter
is used, consisting of two 16-mf., 450
volt peak electrolytic condensers and a
30-henry, 150 milliampere choke eoil.
Any suitable arrangement adaptable
to the parts at hand may be used for
the power supply unit and the plate
voltage may be anything available
from the transformer from 250 volts
up to 400.

A regular 80 tube is used as the
rectifier. The filament and the high
voltage plus and minus leads are con-
nected to the cable that runs to the
transmitter. A 10,000-chm bleeder re-
sistor is used between plus and minus
of the high voltage to afford good
regulation and prevent a chirping note.

TUNING UP

After the transmitter is wired and the
antenna is up, the monitor is called into
play., Suppose we intend to work in the
B0-meter band, on 3,676 kiloeycles. We
have already cut our antenna according to
the measurement in the table for that
particular frequency. Put the 80-meter
eoils in the transmitter. Tune in the band
on your receiver and set your monitor
just inside the low frequency edge.
Usually there are some stations operating
right on the edge of the band, but always

to be on the safe side, unless your mon-
itor is already accurately calibrated, set
it inside the first ten stations you hear.
Plug wour earphones in on the mon-
itor and then press the key on the trans-
mitter. Turn the transmitter dial until
the current goes down to its lowest point,
about 30 (milliamperes), Somewhere in
ithe portion of the dial where the trans-
mitter draws minimum current, a whistle
should be heard in the earphones, signify-
ing that the set is operating O.K. The
grid coils will probably be all right, but
it may be necessary to add on or take
off a few turns until the transmitter
draws least current (without the antenna)
at the low frequency end of the band.

Now clip the antenna on the tank coil,
ene turn for 20, two for 40 and five for 80
meters, from the “cold” or plate blocking
condenser end.

As the dial is turned through the fre-
queney of the antenna, there should be a
sharp rise in plate current, as shown on
the milliameter. The antenna should be
clipped as far up te the ‘hot end” of the
tank coil as is possible, without spoiling
the note, because for good reliable opera-
tion the note must be pure D.C. The
transmitter will work only on the fre-
queney to which the antenna is cut, hence
if a frequency well in the band has been
chosen, there will be no worry about off
frequency operation. Always operate right
on the peak of the antenna, although in
case of interference a shift can be made
up to 15 ke. each side of the peak. When
doubling the antenna, say using an 80
meter antenna on 40 meters, the peak will
be much broader. Always keep the note
pure duc.

This set has been built to operate on
the three most popular amateur bands, 20,
40 and 80 meters, Twenty is the big day-
light DX band. Forty is usually good for
about fifteen hundred mil~s, although in
the early morning it is possible to work
Australia and New Zealand.

However, the best band for the fellow
just breaking in the game is the 80-meter
band. There are plenty of stations on all
day and all night, and hundreds of good
operators who will “pull up” and send
slow for a newcomer. After experience has

been obtained on the B0 meter band, the
outfit ean be put down on 40 and 20

ANTENNA DATA

Feeder Lenih

from renter
Frequency Antenna Length of aerial
3530 KO 134 1t
00 KC 132 ft. 18’ 5"
1700 Ko 120 1t 14
G500 KO 125 97 i
a0 KO 22 5* 17

For 40 meter aeriala mul‘tlpis the frequency by 2 and
divide the aerial and feeder placement lengths by 2. For
20 meters multlply and divide by four. The bamds are

4000 ke

as follows:

8 m. 3560 to

40 m. TOMD to  TEO0 ke,

20 m. 14000 to 14,400 ke.

Use goad Insulators, measure carefully, and solder the
feeder on tightly.
Power Supply Parts List

Acratest power transformer (T)
Eby socket 4 prong (S)
Dual 8-mf. Acratest electrolytic cond. (C)
80-henry, 150 ma. cheke (S)
10,000-0hm BEleeder resistor 0 watts (R)
Wooden bese board
4 wire cable
4 wire socket plug

Grid and Plate Coil Specifications

Pk ok ek e [ D

Grid Coils 80 m.—50 turns Wound on
No. 30 d.c.e. { 40 m.—156 turns } coil form—
wire 20 m.— 6 turns 1% " diam.
80 m.—14 turns
Plate Coils 40 m.— 6 turns 1, " copper
20 m.— 4 turns tubing

TRANSMITTER PARTS

1 set of grid coils (See specs.) L-2
1 set of plate coils (See specs.) L1
1 Acratest .00035 mf., tuning cond., Cl
3 .002 mf. mica C2, C3
1 .00025 mf. mica C4
1 Hammarlund R.F. Choke R.F.C,
1 Acratest 160 ochm CT Resistor Rl
1 Acratest b watt resistor 50,000 ohms R2
3 Eby Sockets
1 Wooden base board 7"x13"
1 0-100 Readrite milliammeter
L33 FT.
!
e 47'11" 187 e6'6"

Diagram of typical antenna for 3575 ke.

Ant. of No. 14 eolid enamelled copper

feeder of heavy rubber covered lead-in

wire. Use good insulators. Solder feeder

on carefully. Feeder at right angles to flat
top for first 309 of distance.
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Complete short-wave station set-up, with S-W receiver at the left, together with the M.O.P.A. transmitter at the right.

Amateur Transmitters
How toBuild,Install, and Operate Them

In this second article on Amateur Transmitters,

Mr. Victor explains at length how to build the
greatly desired Radio Frequency Amplifier for

use with the oscillator,

Among other advantages gained by the use of an
R.F. amplifier for transmitters are the steadier
signal and the greater percentage of modulation

which can be obtained.

® THERE are innumerable advantages

to be gained by the use of a radio-
frequency amplifier, among which only
the major ones will be mentioned here.
Uncle Sam, through the Federal Radio
Commission, Fas enacted regulations to
the effect that phone should not be used
on a self-excited oscillator—hence the
need for an R.F. amplifier. Modulating
an oscillator directly causes a broad,
mushy signal that eats up far too much
space in our already over-crowded
“ham” bands. Likewise modulating an
oscillator on the 160 meter band will
inevitably cause complaints from
broadecast listeners in the neighborhood.

Oscillator modulation cannot be in-
creased above 30% without bad distor-
tion, whereas 100% modulation can be
used on an amplifier. Since a ten watt,
100% modulated carrier is just as ef-
fective as a fifty watt, 30% modulated
one, it will be seen that much less
power gives far better results when an
R.F. amplifier is employed.

An amplifier greatly increases sta-
bility, that is, gives a much steadier
signal, and, usually, a better note than
just a straight oscillator. Those who
have used self-excited, self-controlled
outfits have probably noticed that when
the aerial moves in the wind, there is
an annoying change in frequency. Like-
wise any change in plate voltage or
load conditions brings about a corre-
sponding change in the frequency of
the transmitter. Using an_ amplifier,
there will be no noticeable shift in the
note, even during a heavy storm, and

the plate voltage may vary as much as
25% without detrimental results.

Just as when an amplifier is used on
a receiver, greater power output is ob-
tained. With a grid input from the
tank of the oscillator of only 8 to 5
watts, outputs of the order of 15 to 25
watts can be obtained.

This particular arrangement of os-
cillator and amplifier works excellently
on all bands and is admirably suited
for future use as a phone transmitter.

As in the single-control transmitter,
the buying cost is kept low, and the
unit is very simple to build and operate.

During tests with a station in Eng-
land, the power (plate volts times
milliamperes) was gradually lowered
until we were finally putting signals
across the “big pond” with less than
10 watts input! That is, we were ac-
tually using less power to work 2,700
miles than would light a small electric
light bulb!

Technical Description

A radio frequeney amplifier is very
much like an audio amplifier used in a
receiver., It has a grid input circuit
which gives it push or excitation as it
is called from the preceding stage (in
this case a self-excited, self-controlled
oscillator).

A single tube of the 46 type is used;
this tube is admirably suited to “ham”
use because of its relatively high effi-
ciency. It requires mo battery bias for
good operation, which eliminates one
of the nuisances in phone work. Like-

By LEONARD VICTOR
W2DHN, W2DPT

wise, because of the very high gain of
the tube, very little excitation is neces-
sary. This allows running the osecillator
greatly underloaded and produces a
very steady note. This is likewise
highly desirable for phone work, as
with less excitation there will be less
intercoupling between oscillator and
amplifier.

The 46 has two grids between the
filament and plate. These are tied (con-
nected) togetliar, making & very high
impedance tube.

There is a tuned plate cireuit which
uses the same size coil and condenser
as that emploved for the oscillator,
(described in first article, last month.)
For code (C.W.) work it will be found
better to use coils with a few more
turns, and hence use less of the con-
denser capacity in tuning to the same
frequency. The less condenser and the
more coil used in a transmitter, the
higher the efficiency. However, the less
the condenser, the lower the dynamic
stability. A happy medium has to -be
experimentally struck and is slightly
different for phone or eode.

The customary by-pass condensers
are used in both the filament and plate
circuits. Plate woltage is fed at the
center of the tank coil as this is the
“cold spot™ of the transmitter.

Also there is a midget variable con-
denser, called the neutralizing con-
denser, which cancels the grid-to-plate
capacity of the amplifier tube and pre-
vents it osecillating of its own acecord
on a different frequency than the pre-
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The m-:u_tralixed amplifier and power-pack for use il'-l conjunction with the Master Oscillator described in iast month’s
article by Mr. Victor. This power amplifier uses a 46 tube and requires no external biasing hattery.

ceding stage, which should not occur.

The R.F. chokes used are very heavy
duty units which happened to be handy,
but almost any good choke can be used.
Test your chokes with a meon bulb.
There should be no glow at the “cold
end,” but a pronounced glow at the
tank end of the choke.

Chokes for transmitting purposes
should be of low resistance and
capable of handling heavy current. The
actual value of a choke ecan only be
proven under test.

Care should always be taken to use
good fixed condensers as this has a
great deal to do with the final per-
formance of the set.

Likewise the variable tank condenser
should have very good insulation be-
tween the stator and rotor.

Building the Transmitter

Looking at the accompanying pic-
tures and diagrams there should be no

unit. The baseboard is 7" x 13" ; sand-
paper and varnish this board for a neat
appearance. The three condensers
mounted in a row at the back of the
board are the .002 mf. filament and
plate by-pass condensers. The plug
from the ﬂewer cable plugs into the 4-
prong socket at the rear right of the
transmitter. What is mormally the
cathode connection on a 5-prong socket,
and the grid connection, are soldered
together for the two grids of the 46.
Spacing between the stand-off insula-
tors is five inches.

All tank connections are made with
tinned copper braid, and the filament
and choke connections are made of bus-
bar covered with spaghetti insulation.
Extreme care should be taken with the
wiring, inasmuch as one poorly soldered
connection will inexplicably spoil the
operation of the transmitter.

Power Supply Details

month, beeause the current drain is
much higher. Also, for voice (phone)
work later it will be necessary to use
two power supplies. The power trans-
former is a substantial unit supplying
400 volts at 150 mills (milliamperes).
673, the successor to the 280, is used
as a rectifier tube. This tube has very
low voltage drop, and passes high cur-
rent, A 4mf. electrolytic, a 30 henry
150 mill. (M.A.) choke, and an 8 mf.
electrolytic condenser comprise the
filter circuit. A 20,000 ohm, 50 watt
resistor is used as the bleeder resist-
ance.

The two vower supply plugs to
go to the oscillator and amgllﬁer ave
parallel plate and grid (really plus and
minus) connections, but different fila-
ment supplies. A separate filament
transformer is used to afford better
regulation; if the filament windings
were on the power transformer, their
voltage would fluctuate with the load

trouble experienced in building the A different power supply is used this drawn from the high voltage circuit.
e T "
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Diagram of Oscillator and Power Amplifier Circuit; also Power-Pack.
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The same type of antenna, as was shown
last month, namely matched impedance,
single-wire voltage-feed, is used on the
amplifier.

The c¢old point, however, is now the
center of the coil, and the antenna is
clipped towards the plate end from this
point, until further advance spoils the
note.

The oscillator should be carefully placed
so it will receive no vibrations from any-
thing in the room. Many an otherwise
perfect set has put out a miserable mote,
merely because the key was too ngar the
ogcillator and waes shaking the tank coil!
Mount the oscillator board on a rubber
kneeling. pad, or rubber sponges.

Tuning Up

1. Clip the excitation lead from the
00026 mf. grid condenser about half-way
up from the “cold” end of the oscillator
tank, i.e. about two turns for 20, 3% for
40, and 7 for 80. This excitation adjust-
ment should be inereased until an in-
crease does not bring preater output.
Nebuer over-excite, as this will rain the 46
tube,

9. Have the 46 in its socket but re-

move one of the leads from the Fahmne-

stock clips, to cut off the high wvoltage.
Now place a2 neon tube on the grid end of
the amplifier tank and turn it until R.F.
is shown by a reddish glow in the bulb.
Then turn the meutralizing condenser C4
until the glow goes out. This point is
usually found with the condenser almost
fully opened. Check this by again tuning
the amplifier tank and meutralizing any
slight glow remaining. The moniter
should be used as a final check of neutral-
ization. With plate current off the P.A,
(power amplifier) it should be possible to
tune the P.A. tank condenser through res-
onance without making any appreciable
change in the note from the oscillator as
heard in the monitor.

3. Now connect the meter and apply
voltage to the 46 tube. Tune the tank for
minimum current.

4, The antenna is used in the same
fashion as on the T.N.T. rig. However,
since a more stable unit is_supplying
power, try for the highest possible output.

The transmitter is still keyed in the
center tap of the oscillator. as the 46
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amplifier does not draw current without
excitation. .

Will answer letters sent me in care of
SHorRT WAVE CRAFT, provided they comn-
tain stamped, self-addressed envelopes.

Amplifier
Parts List

1 Eby socket 4 prong socket

Eby socket 5 prong socket (46)

Acratest mica condenser 002 mf. (C1

mica condenser 00025 (C2)

10,000 ohm 5 watt resistor (R1)
Acratest 50 ohm OT. resistor (R2)
Acratest stand off insulators

Acratest 00035 mf. tuning cond. (C3)
Hammarlund R.F. chokes type CHH00 (RFC)
Hammarlund 00005 mf, midget cond. (Deutra-
lizer) type MO-GO-8 (Cd)

Fabhnestock clips

Wooden baseboard 7% x 147

Power Supply Parts List

1 Acratest power tragsformer, giviog 500 volts
elther =lde of center tap (T1)

1 Acratest fillament transformer (2.5 wvolts) (T2)

2 Acratest electrolytic filter condensers 4 mf. 1000
wvolts (C1, C2)

1 Acratest choke 150 M.A. 200 ohms D.C. (CH)

1

2

i

Acratest
Acratest

HEE bR b e

Acratest woltage divider 10,000 ohms 50 watt
)

(K1
Eby 4-prong socket
Wooden base-board 11347 x 9%

ING PHONE

In this photo we see the complete “Ham” transmitier, comprising the oscillator and amplifier described in the last two issues,
also power supply unit in upper right-hand corner; in the upper left-hand corner MO indicates the new modulator unit, described
this month, with hand mike “M.”

How 1002 Modulation Works

First, let us consider hew an ampli-
fier works when it is properly grid-
bigsed for modulation (biased so the
tube when tuned to minimum draws a
very low plate current without an-
tenna load). When the voltage on the
plate of an amplifier is raised, the out-
put is increased; conversely, when the
voltage is lowered the output goes
down. The function of the modulator
is to vary the instantaneous plate volt-
age in exact proportion to the sound
waves of the voice striking the miero-
phone. To effect complete, or 100%
modulation, it is necessary to vary the
output from zero to twice the normal
amplitude. Commonly the power out-
put is varied by varying tﬂe voltage
applied to the plate of the amplifier

tube that is being modulated. Like-
wise for 100% modulation the output
of the modulator must be at least one-
half the value nf the input to the radio
frequency amplifier for best results.

The plate input in watts is the plate
voltage multiphed by the plate current
in amperes; for example, 300 volts x 40
milliamperes (.04 amperes) equals 12
watts. The modulator is rTeally an
audio output power-amplifier, using
the transmitter as a load resistance, in-
stead of a loud-speaker.

The final requirement is that the
load resistance be correct for the par-
ticular modulator used. Every tube is
s0 designed that it is supposed to de-
liver its maximum power output to a
certain value of load resistance. The
particular amplifier used works into a
load resistance of 8000 ohms. but we

divide this in two, without losing any
appreciable power by coupling to the
center tap of the aundio output trans-
former and to the plate of one speech
output tube instead of two. Hence we
have an impedance of 4000 ohms,
which works well into the 46 radio fre-
quency amplifier. Here is a summary
of the steps necessary to apply modu-
lation to a transmitter:

1. Determine the power output in
watts of the modulator (in this case 6
watts) by referring to the data charts
supplied by the tube manufacturers,
for the particular type tubes being
used.

2. The plate power-input to the
R.F. amplifier iz twice this wvalue;
hence in our case.it iz 12 watts.

3. Ascertain the load resistance of
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modulator and make
sure it matches the
R.F. amplifier. In order
to find plate resistance
of the R.F. amplifier
divide the wvoltage by
the current in milliam-
peres. Formula i3 5.
The load resistance of
both must be- approxi-
mately matehed for
maximum power trans-
fer from modulator to
R.F. amplifier.

previous

Changes for 160 Meters ~data.
There are only a few

slight changes to be made in the trans-
mitter for 160 meter work. First, the
coils: these are wound with bell wire,
cotton covered, No. 18 or 20. The
oscillator coil is wound with 30 turns,
and the exeitation tap is about one-
third of the way up from the cold, or
plate-blocking end of the coil. The
exact turn must be determined experi-
mentally, the idea being to keep it as
near the cold end as possible, with the
amplifier tube drawin% only a few or
no milliamperes, without the aerial
connected. The amplifier coil has 35
turns, and is tapped at th center for
the power supply clip. Both coils are
wound on five-ineh lengths of three-
inch diameter tubing. The antenna coil
is wound on a three-inch piece of the
same diameter tubing, with 25 turns.

The Antenna

Next comes the antenna: For our
purpose a very simple type of “‘sky-

In this installment of Mr. Victor’s
describing Amateur Transmitters—How to
Build, Operate and Install them, the theory
and particularly the construction of a reason-
ably priced yet efficient “modulator” is de-
scribed. Those interested in building an up-
to-date “Ham” transmitter should study the

articles which provide important

hook’ is used. It should be a straight
piece of wire, somewhere in the neigh-
borhood of 150 feet in length, includ-
ing the lead-in and ground lead. Ten
feet more or less will make no real
difference. The antenna is connected
to the .00035 mf. aerial tuning con-
denser, the other side of which is con-
nected to the 25 turn coil. The other
end of the coil goes to ground. Try
to gelt a good solid ground to a cold
water pipe. This antenna ground ar-
rangement is known az a Marconi
system.

The antenna is coupled as follows:
Tune the amplifier tank to the point
where minimum ecurrent is drawn;
then slowly turn the aerial condenser
until there is a rise in current. Retune
the tank for minimum again, which
should be higher than before. Con-
tinue this until the set draws 40 mills
(milliamperes) with the tank tuning
at the minimum current point. This
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is the proper load
point, as the amplifier
is now drawing 12
watts; if the woltage
has been set at exactly
300.

The bias resistor on
the 46 tube should be
changed to 20,000
ohms, or better still,
use a 45 volt battery
as bias. Connect the
plus of the bias bat-
tery to B minus on the
power supply, and the
B minus to the grid
R.F. choke, in place of
the resistor. If a battery is used,
slightly better resunlts will be obtained;
connect a .002 mf. mica condenser be-
tween the plus and minus of the bat-
ery.

series

The Modulator

A modulator is really an audio fre-
quency amplifier, such as is connected
to any receiver after the detector.
However, for transmitting purposes
the amplifier must be capable of de-
livering 5 or 6 watts, which would be
sufficient to run several large loud
speakers. The particular modulator
used is one which your author bought
a short while ago for “public address”
work. It is an excellent unit, very low
in price, not running much over the
ten dollar mark, ineluding tubes. Like-
wise the type of tubes used are easily
available and are very low in price.
This particular amplifier is a manu-
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Fig. A shows block diagram with connectior of modulator unit in the “Ham” transmitter set-up. Fig. B shows hook-up of the

“modulator”

unit here described. Fig. C shows possible methods of coupling a modulator to the R.F, stage, Fig. D, diagram show-

ing method of tapping power supply to obtain exact voltage desired.
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factured outfit, but there are many similar
units available on the market at surpris-
ingly low prices. For the fellow who pre-
fers to “roll his own,” a full description of
the amplifier follows. It can be very easily
built in “bread-board” form, and if the
power supply used for the transmitter is
good and husky, it might likewise run the
amplifier. However, in most cases it will
be advisable to build up a separate power
sapply, such as was deseribed in the first
article of the series, which appeared in the
September issue.

The amplifier is conventional in design,
A single-button microphone transformer is
fed into a type 56 tube. This is the later
model tube which replaces the 27 tube. If
27's are available they will work approxi-
mately as well. The first stage is resistance-
coupled to another 56, This is transformer
coupled to two 45 tubes working in push-
pull. We couple to the primary side of the
transformer with condensers. These are
four mierofarad units rated at 800 volts, al-
though 600 volt units will stand up OK
All the resistors in the set are one-watt
carbon units, except the 1000 ohm, 45 bias
resistor, which is of b watts rating, wire-
wound. The two 6 mf. filter condensers are
rated at 600 volts. The filter chokes are
rated at 30 henries, 150 M.A. each. A reg-
ular type 80 full-wave rectifier is used to
supply the high voltage direct eurrent. The
gain control in the eircuit of the first audio
stage is a 250,000 ochm potentiometer, A
constant-current choke is used in the plate
lead of the RF amplifier. The rating of
this choke is 30 henries at 1560 milliamperes.
Extreme ecare should be taken that a well-
made, husky power transformer and modu-
lation choke are used.

The microphone transformer has a pri-
mary input of 200 chms, the same as the
resistance of most good standard single-
button microphones. The amount of battery
used with the microphone depends on the

The author with his transmitter constructed from an old
neutrodyne receciver.

By LOUIS F. LEUCK

® THIS 1s the story of how an anti-

quated 5-tube, 3-dial neutrodyne type
of broadcast receiver was changed to a
low-power amateur phone and code trans-
mitter of the master oscillator - power
amplifier type, employing two stages of
speech amplification and 100 per cent
meodulation. From an obsolete, discarded
receiver to one of the most modern types
of transmitters surely is ‘‘reversed radio”
in my opinion. The type of receiver that
was used may be found in many an attic
or purchased very reasonably. Suffieient
information is given below to enable the
reader to do a similar job of remodeling
if he desires.

Reversing Receiver Into Transmitter

In making the change the wiring wus
altered, but practically all the parts of

unit itgelf. The particular mike used is an
RCA-Vietor unit, which has been com-
monly selling for less than two dollars.
Ordinarily, 3 volts are used, but for higher
output, and to enable one to speak further
from the mouthpiece, as much as twenty-
two and one-half volts may be used without
harming the “mike.” A single-pole switch
should be used to turn off the mike current
“when listening to the other fellow.”

There are several coupling arrangements
shown in the diagrams, which will cover the
problems arising with any type of ampli-
fier used, Connect the transmitter power
supply minus to ground. Likewise run the
lead from the other side of the condenser
that goes to the center-tap of the push-pull
modulator output transformer, to ground.
If a voltage divider (resistance) is used to
get the exact 300 volts, be sure the tap is
by-passed to ground by a one mf. 400 volt
condenser.

Tuning Up!

The transmitter iz set up with the 160
meter coils in it. Modulator, power sup-
plies, (or supply, if only one 1s used for
both oscillator and amplifier), and micro-
phone are all hooked up. By means of the
monitor, tune the oscillator to the part of
the band in which operation is desired, tap
the excitation eoil one-third of the way from
the “cold” end of the oscillator plate eoil,
and neutralize the amplifier according to
instructions given in the previous issue.
While neutralizing, the modulater should
be on, but with the volume control turned
all the way off. Likewise be sure that the
antenna is off while neutralizing. Next
tune the amplifier for minimum current, and
adjust the antenna coupling until the plate
meter reads 40 mills, (MA.), or whatever
the proper value for the modulator is. As
an example, if a ten watt modulator were
used, the coupling would be adjusted until
the plate current registered approximately

the receiver were used except the de-
tector coil and coil form. The two radio
frequency stages became the master os-
cillator and power amplifier. The audio
frequency system remained an audio sys-
tem, the detector becoming the first am-
plifier and the original output tube being
elevated to the position of modulator.
The antenno series tuning condenser was
originally the detector stage tuning con-
denser. The master oscillator tube, eoil
and tuning condenser was originally the
first R.F. stage.

In making the conversion an attempt
was first made to trace all wiring care-
fully and so do the job with the fewest
possible changes of wiring. This worked
out quite nicely as far as the filament
wiring was concerned, and alse fairly
well for the balanee of the changes in
the audio frequency system. In fact, it
is really important that the connections

67 mills (M.A.) at 300 volts to obtain 20
watts of input power to the amplifier. With
the antenna coupled, run the gain all the
way up, and check with the monitor. At
zero beat, the voice of a person talking inte
the microphone should be heard clearly and
distinctly. If instructions and the rules
set down have been scrupulously followed,
and the proverbial grain of “horse-sense”
has been used, there will be no trouble en-
countered. 73's and if you do strike any
“snags,” write to me and I will be glad to
do what I can to help clear them up. How-
ever, please enclose a stamped, self-ad-
dressed envelope, as last month's mail ate
quite a large hole in my pockethook for
stamps, not to mention stationery.

Partis List
1—Acratest microephone transf. XI1.
1—Acratest push-pull input transf. X2.
1—Acratest push-pull output transf, X3.
1—Acratest power transformer 400-0-400 X 4
5V.—2 1%L —215,
3 30 henry 150 M.A. Acratest filter chokes
(L1, L2, L3).
C1, 2—6 mi. 600 V paper or electrolytic con-
densers.
C2-1—Acratest .01 mf. bypass condenser.
2—5 prong sockets.
3—4 prong sockets,
C3, 1—4 mf. 800 volt condenser.
R1—250,000 ohm wvariable potentiometer, Aera-

test.

R2—2500 ohm resistor, Lyneh (International).

R4, 1—75,000 ohm resistor, Lynch (Interna-
tional) .

R5, 1—1 meg. ohm resistor, Lynch (Interna-
tional).

R6 & 7, 2—& meg, resistors, Lynch (Interna-
tional) .

1—1 watt carbon resistor—Acratest.

R3-1—1000 ohm § watt resistor.

R9-1—20 ohm CT (center tap) resistor.
(Note: The complete medulator as shown in

the photograph and referred to by the author

is manufactured by Federated Purchaser.)

MAKING A

Short-Wave

 TRANSMITTER

Neutrodyne

to the audio frequency transformers re-
main poled as they were in the original
set. If-this is not observed there will
be a tendency to “howl” at some aundio
frequency. If any such tendency exists
in the completed transmitter it can usu-
ally be cured by placing a resistor of
about 100,000 chms across the secondaries
of each of the transformers. If the ten-
dency still persists, lower resistances
should be used.

A telephone induction coil serves as a
modulation transformer. This was used
partly because it happened to be avail-
able and partly because there would ae-
tually have been too much gain if a
regular modulation transformer had been
used. If a regulation modulation trans-
former is used it is vermissible to omit
one of the stages of speech amplification,
though the operator may have to raise
his voice a bit abave normal. An auto-
mobile ignition coil may be pressed into
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Cirenit above shows how Mr. Lenck hooked up the microphone nnd key comnections to his revamped neutrodyne receiver,

which then served him ns a short-wave phone and code teansmitter,

service as a modulation trapsformer if
no other is at hand, without introducing
appreciable distortion.

All three of the tuning coil forms were
removed and the detector eoil form dis-
carded. One of the others was then re-
wound with 30 turns, center-tapped, of
the original wire. This became the plate
and tickler coils of the master oscillutor
(L1 and L2 in Fig. 1), Twenty-seven
turns of No. 18 D.C.C. wire were wound
on another form, which serves as the
plate coil of the power amplifier. Eleven
turns of the original wire were wound
on as the tickler. These are designated
as L3 and L4 in the figure., The grid
coils of this particular receiver each had
53 turns originally. If a receiver having
different size coil forms and a different
number of turns is to be remodeled, the
correct number of turns can be arrived
at by taking the same ratio of turns
for the various coils as was done in the
set described here. In order that the set

may be properly neutralized, L3 and L4
must be wound in the same direction.
Another way of saying it is that L3 and
L4 are essentially a tapped winding. The
connections of the master oseillator and
power amplifier plate coils to their re-
spective plates should be made in the
same way. For example, the plates
should be connected to the top ends of
the coils in both cases. If this is done
and both coils have been wound in the
same direction there will be no trouble
experienced in neutralizing. One of the
original neutralizing condensers is satis-
factory if it doesn't happen to be too
small, as ¥t was in this set.

Note that in a receiver the grid coil
is tuned, while in a transmitter the plate
coil is tuned. This makes it’ necessary
to switech plate and grid connections on
both of the R.F. tubes. That is one of

the reasons why it is best to just cut all
wiring except filament leads away from
these two tubes and their associated coils
and rewire according to Fig. 1. This re-
ceiver happened te have two rheostats,
two jacks and two switches and so use
was made of all of them. All that is
really necessary in this line is one fila-
ment switch (SW1) and a single fixed
resistor which will handle five tubes.
With the arrangement shown the Heising
modulation system choke is short-circuited
when the key is pushed in the jack for
code work, A switeh could be arranged
to do this if keying impacts proved to
be too mnoticeable with the choke in the
cireuit.

Tubes and Voltages

Three of the tubes are 01A’s, the
power amplifier is a '12A and the modu-
lator is a 'T1A. With 135 volts on the
plate of the modulator tube, 2212 on the
first audio tube and 90 on the remainder,
the whole outfit operates with rather high
efficiency. A consideration of the rated
output of the 'T1A and its plate resist-
ance at 135 volts, and also that of the
"12A at its operating voltage of 90, shows
that conditions are just about right for
100 per cent modulation without over-
loading or overworking the *T1A. The
load resistance relations between the two
tubes are just about ideal for the "T1A
to do its most effective work as a modu-
lator, Anadditional 45-volt battery serves
as a voltage booster for the modulator
tube. Its positive is connected directly
to the plate of the 71A and its negative
is connected to the 90-volt plate lead
to the ’"12A on the plate side of the
Heising modulation choke. (A “B” elim-
inator filter choke is used as a Heising
choke.) A “B" eliminator may be used
as a source of plate supply if desired.
This requires an additional 30-henry

Fig. 2, nt right, shows connections of *“B” eliminntor.

chcke and a couple of 0.25 to 1 mf. con-
densers. The connections are shown in
Fig. 2.

This transmitter was intended for low-
power work and for use in places whera
it is necessary to use battery power. It
is easy on both the plate and filament
hatteries.

Tuning and Neutralizing

The setting of the master oscillator
tuning condenser determines the wave-
length. With the coils as given, the set
will tune down to the “80-meter bhand™
also, but will not be operating with “high
C" which is desirable for stability of
frequency. The first step in the tuning
process should be to set the oscillator
frequency within an amateur band. With
the master oscillator tuning condenser
set at 50 the wavelength iz around 160
meters. This may be checked approxi-
mately by listening to other transmitting
amateurs and comparing frequencies if
no frequency meter is available.

The next step is necwtralization and
since this is something of a mystery until
one has once successfully aceomplished
the feat, some pointers will be given,
The reason for the elaborate row of
Fahnestock clips along the rear of the
transmitter now becomes apparent, Since
the transmitter’s power is low, it was
found advisable to use the D.C. plate
meter method of neutralization. In neu-
tralizing the power amplifier with this
method, its power should first be cut off
by removing the 90-volt lead at the clip.
A 25 ma. meter should then be connected
temporarily in series with the 90-volt
lead to the master oscillator. When os-
cillating properly without load, its plate
current will be 6 to 8 ma. Next the plate
circuit tuning condenser dial of the power
amplifier should be rotated back and
forth. When resonance with the master
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Two interesting photos of Mr. Leuck’s short-wave phone and code transmitter constructed from n once-famous nentrodyne
receiver, which he hauled down out of the nttie.

oscillator is passed, the needle of the
milliammeter will “kick.” The neutraliz-
ing condenser should be adjusted until
the “kick” is absent, or nearly so. Twirl-
ing of the dial back and forth should
alternate with adjustments of the neu-
tralizing condenser until the desired “no
kick” position is found. The power am-
plifier is then neutralized, The milliam-
meter should then be changed to the plate
lead of the power amplifier and its plate
power applied. Its plate cireuit must be
tuned to the same frequency as that of
the master oescillator. There will be a
sharp downward dip of the milliammeter
needle at this point.

The Antenna

Now we have arrived at the point
where the radiating system should be
connected. A wavelength of 160 meters
requires an antenna approximately 120
feet in length. The ground should be
as short and direct as convenient. If it
has an appreciable lenzgth compared with that
of the autenna. the antenna should be short-
ened just the length of the ground lead. If a

conterpol=e % used in place of an antenna, it
shonld be the same length as given above for
the antenna amd may extend in any directiou.

but the opposite direction is preferable.  The
radiating system iy tuned to the transmitter
frequeney by means of the antenuan series tun-
ing condenser. There will e a sharp inerease
of plate current to the power amplificr as the
radiating syvstem is tuned through resunance,
If the plate current is hizgh at all settings of
the antenna series econdenscer the ecoupling is
probably too close. This means that the num-
ber of turns in use in the antenna plek-up coil
should be redueed. Tf ponnecting the radiating
system and toning it has no noticcable offect
on the plate eurrent to the power amplifier,
the system is prelmbly too long or too short.
No antenna enrrent Dndieator 18 wecessary.
If' one is desired the filament of a deactivated
100 tube in series with the antenna will serve,

It will glow at just about normal brilllancy
with the antenna current that this transmitter
can supply. The silvery coating within the
tube may be evaporated by holding the end
of the bulb over a het flame for a time and
so making a “window"” through which the fila-

ment may be more readily observed,

Does the set really work? Well, on the very
first test a station thirty miles away was
“worked" who gave s very fine report.  Next

a station fifty miles away was “worked" and
i similar report received, and this was fol-
lowed by a report from a station nearly “a

hundred miles away., Not
work and the very firgst time on the air! The
night range is much greater of course, A
pleasant surprise was that duplex telephony
was possible with this transmitter. On ac-
count of the low power It is possible to trans-
mit and listen-in at the same time and in the
same band.,

bad for daylizht

Tube Data Chart

Tube Type Plate Plate

No.in of Volt- Curr.
fig.1 Tube Tibe Use Frid Bias age mills
1 201A M. Ose. 25,000 20 12

ochmg. 1.
2 1124 P, Anmp. —27 90 14
3 201A 1st AL Amp. (—1) 221, 0.5
4 201A 24 A, Amp. —41 00 2.5
M 17T1A Mod. —27 135 17

With a completely battery operated set, all
the above values except plate, currents are pre-
determined, The plate enrrents to the master
oscillator and the power amplifier are deter-
minerd by adjustments and load. Antenna coupl-
ing, ete, should be varied until the above values
are approximated. The above values are alse
helpful when a “B" eliminator is used

Transmitter Plate Supply from Ford Coils

® FOR the fellow who has no A.C.

current at hizs elbow and has to re-
ly on a bank of “B” batteries for the
plate supply for his transmitter, a good
way to obtain the current is to use
the ordinary ignition coils taken from
an old Model “T” Ford car.

By using two of these coils with 12
to 18 volts on the primary, from three
to five hundred volts can be obtained.

I have been using two of these coils
with 12 volts on the primary and have
gotten fair “DX.” The type of trans-
mitter I use is a series-feed Hartley,
but any other type may be used with
the sgme results. In about four
months of operation with these coils all
but the 6th and 7th districts have been
worked on the 80 meter band. I al-
ways get fine reports on signal strength
and generally get the report that my
signals are “pde” and sometimes I get
a report that my note is “xtal de.”

The vibrator on the coil must be
made to vibrate at a higher frequency
to get higher voltage. This is accom-
plished by cutting a piece of postal
card large enough to be doubled and
put between the vibrator and the mag-

net of the ecoil. The frequeney then is
adjusted by the little nut on the coil
to a point where the vibrator has about
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How to use two Ford spark (ignitiom) coils

to obtain high veltage for plate supply

of transmitter. The tube “V” rectifies the
secondary voltage.

a 500 cyele note which is pleasing.

A separate battery must be used for
the rectifier tube if it is one of the
filament type, such as the 280, which
is used at my station. A BH rectifier
may be used, however, if desired.

If the filament supply for the oscil-
lator tube of the transmitter is potten
from the same battery as the supply
for the coils the center-tap connection
on the filament leads to the oscillator
will have to be taken loose, because
this connection will already be made
at the battery when it is connected

The keying is in one- of the leads to
the Ford Coils instead of at the trans-
mitter proper as.is generally the case.

The filter condenser is very essential
and if it is left out an A.C. tone will
result in the note of the transmitter,
If it is found to hold a charge larre
enough to make the note of the trans-
mitter have “tails” or a backwave on
it, which can be told by listening on
the monitor, a relay may be connected
so that when the key is pressed, the
lead to the plate of the oscillator tube

will be eompleted ana wnen tne key is re-
leased it will break the circuit.
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Both schematic and picture diagrams are given above, showing how to build the crystal-controlled transmitter here described at

length by Mr. Victor.

HOW TO ADD CRYSTAL CONTROL

Even a self-excited oscillator is still
0.K. provided pure D.C. power supply
is used, and the frequency is carefully
checked, but the safest thing to do is
to get some other type of contrel that
guarantees absolute stability and as-
sures that the frequency is well with-
in the band. Crystal-control is the
answer to this problem. Provided a
good quartz crystal is used, the trans-
mitter will operate only on the fre-
quency of the crystal, and thus for-
ever eliminate all worry ahout being
out of the band. Also with “xtal” it
is much easier to get a pure note, even
though little filter is used in the power
supply and the rig is maladjusted. Try
getting a pood steady note with some-
thing “haywire’” in a self-excited
xmittr, 'Nuff sed!

Technical Deseription

The transmitter proper uses two
tubes, a 2A5 tube as the oscillator and
a type 46 tube as the amplifier. The
2AD is one of the newer type tubes re-
cently released. It is a pentode simi-
lar to the 47 tube but with an indi-
rectly heated cathode. The efficiency
with this tube is very high and voltages
as high as 400 or even 450 can be used
without straining the erystal. The 46
is used as an amplifier because it has
several very good features. Firstly it
requires very little excitation to pro-
duce high output, as it is a high mu
tube. Likewise it needs no battery bias,
whish is a great saving, and eliminates
one of the nuisances around an ama-
teur station. The 46 is an excellent
doubler tube, that is a tube to double
the frequency of the xtal for operation
on the higher bands, if it is ever de-
sired.,

Power inputs to a 46 can be as high
as 30 or even 35 watts, especially
when there iz no worry about fre-
quency stability, which is taken care of
in this set-up by the xtal. This rig is
designed for the B0 and 160 meter
bands, which are the best bands for the
fellow just getting up code speed, or
wishing to do “message handling.” The
160 meter code band extends from
1715 kilocycles to 1825 ke, Those that
want to work both 80 and 160 meters
without using more than one xtal
should get one rated between 1755 and
1825 ke. Using a 160 meter xtal the
46 amplifier tube would be working
as a doubler on 80 meters.

The Layout

The transmitter is mounted on a
varnished hoard two foot by nine
inches. The layout of the parts is ex-
actly like the wiring diagram. From
left to right the parts are: crystal
holder, 2A5 tube, oscillator tank con-
denser, oscillator coil, 46 tube, ampli-
fier tank condenser, amplifier and an-
tenna coils, and antenna condenser.

OSCILLATOR
CoILS

AMPLIFIER ANTENMA
coiL toiL

15—,

45T FOR IEOMETERS 24T rom | 15T, FOR

1. ~ B8O * 121 ¢+ 80 v BT. = 80
HE. 18 WIRE WE. 18 WIRE NZ. 1B WIRE
(ENAM.) (EMAaM.) (ENAM)

| ( ALL €oILs CLEBSE wounD )

Behind the 2A5 tube are -~ounted the
40,000 ochm voltage dropping resistor,
the oscillator R.F. choke, and the volt-
age dropping resistor by-pass conden-
ser, In back of the oscillator coil is
the excitation coupling condenser, and
bias resistor for the 46. Plug-in jacks
are used for the amplifier because they
make a very neat arrangement and
facilitate changing bands quickly. Be-
hind the amplifier tank condenser is
mounted the R.F. choke and by-pass
condenser for that eircuit. Along the
back edge of the set the parts are as
follows, reading from left to right: two
binding posts for oscillator milliam-
meter, four-prong plug for power-sup-
ply cable, two binding posts for ampli-
fier milliammeter and the two binding
posts for aeriel and ground. Filament,
plate and ground leads are yun under
the board to give a-neat appearance,

Parts

Receiving type parts are used
throughout this transmitter, but care
should be taken that they are of the
best construction available. Make sure
the variable condensers have good
spacing and that all the fixed conden-
sers are of the mica type, rated at least
400 volts. The R.F. chokes play a very
important part in this set and should
be of a type designed for transmitting
use, although some short-wave receiv-
ing chokes work very well. The mil-
liammeters need only be the cheap,
‘“‘less-than-a-dollar” type. Both are
0-100 M.A. scale instruments. All the
resistors are one-watt carbons, but be
sure they are R.M.A. standard, as large
guantities of poor resistors have re-
cently been “dumped” on the market,
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ULTRA SHORT WAYVES

@® IT iz the purpose of this article to

present a combined phone trans-
mitter and receiver, to be used as a
portable or as a complete “home sta-
tion' working in the five and ten meter

| ~ | Portable 5 and 10 Meter

Transmitter-Receiver
By L. L. HOTSENPILLER

@
Photo at left—port-
able 5 and 10 meter
combin a-
tion “transmitter-
receiver” in actual
operation in the
field. A telescopic
antenna is very de-
sirahle for the
purpose. Plate and
filament supply is
readily ohtained

from batteries.

@

Photo at right

shows top view of
the portable 5 and

band. It is contained in a five by nine 10 meter trans-
by six aluminum box and is readily set mitter-receiver. -
up for operation. In a favorable loca- &

tion a hundred thirty-five to one hun-

dred eighty volts is sufficient B power
to enable communication to be carried
on over distances up to ten miles.
‘When loeated on a high point, such as
a mountain top, or when communieat-
ing with a plane much greater range
can be expected however. To place in
operation all that iz necessary is to
attach the antenna shown, apply proper
plate and filament voltages for the
tubes used. If operation 1z desired as
a receiver the selector switch located on
the front is turned to that position. To

change to transmitting the selector
switch is simply turned to that posi-
tion.

Constructional Details

Insulation and careful layout are
much more important in ultra-short
wave work than in the customary short
wave band. Failure of five and ten
meter receivers and transmitters can
often be traced directly to poor insula-
tion in one of the component parts.
All coil forms, condensers, and sockets,

ANT. RFC.2 L = 1-MEG
Hl ) 3 ¥ 9 SEHDE ‘RECEIVE
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L . 5 =3
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.01-
= | ME.
T T

.,|[|:._I

-,
= MICROPHONE

— V"
G Tas S
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Schematic wiring diagram for the combination transmitter-receiver is given above, to-
gether with details of different styles of aerials and coil winding data.

should be econstrueted of Isolantite
or an equivalent material. The circuit
shown consists of a No. 30 or No. 37
arranged in a series tuned, series-feed,
Hartley cireuit. When switched to the
transmitting position, the oscillator is
plate modulated by a No. 33 or No, 38
pentode. When receiving, a coil (L4)
is introduced in the plate circuit of the
oscillator tube, together with (L3)
these coils cause additional oscillations
to occur at 100 kes. thus producing
super-regeneration. The pentode mod-
ulator is changed into an audio fre-
quency amplifier which will give loud-
speaker operation on most signals if
desired.

Either the two volt No. 30 series or
the six volt No. 37 series tubes may be
used with praetically no change in the
wiring except the substitution of one
five prong socket. If the portable is to
be operated in an automobile or plane
it is suggested that the six volt tube
be used. Identical results will be had
with either series. It is recommended
that the new 45v. midget “B” batteries
be used. Due to their long life and
small size these batteries enable any
portable to compete on even terms with
a permanent station. Six of these bat-
teries delivering 270 volts oceupy the
same space as one standard 45 wolt
battery.

The portable is built on a four and
three-quarter by eight by two inch
steel chassis. It slips into a five by
nine by six aluminum box. The tuning
condenser and selector switeh is located
on the front panel, The filament switch
on the left side_of the box with the
headphone and microphone jacks on the
right side. Battery connections ter-
minate at a six prong socket at the rear
of the chassis. The socket for the No.
38 or No. 33 pentode must be held five-
eighths of an ineh below the chassis
to allow clearance for the top of the

tube. The socket for the coil must be
supported one-fourth inch above the
chassis,
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The antenna ecoil is supported by" two,
one-inch isclantite insulators, located on
the back of the box, the ends of the coils
passing through the base of the insulators,

The interruption coil (L3) (L4) is
located to the right of the selector switch
when looking at the bottom of the chassis.
The size of grid leak used on the inter-
ruption eoil is fairly eritical and success-
ful super-regeneration depends on this re-
sistanee and the choke r.f.e. No. 2. The
by-pass condenser shunted across the
phones is essential before oscillation will
occur and should not be left out.

If the receiver does not oscillate over
the antire dial the fault probably lies in
the r.f. choke No. 1. By removing a few
turns from the choke and observing the
change in the dead-spot it can be deter-
mined whether more or less turns are
needed on the cheke.

Operation

As stated previously the main factor in
the ultra-short wave transmission is the
location of the station. Often the signal
that cannot be heard, or may be poorly
heard at twenty foot elevation will be
heard R7-R8 at 30 or 40 foot elevation,
Due te the small physical size of a half-
wave 5 meter antenna, it is very easy to
erect a 30 or 40 foot mast, suitably guyed,
and thus produece a satisfactory trans-
mitting and receiving antenna at a rea-
sonable cost. For the home station where
the transmitter is probably located in the
basement, the arrangement shown in A
(Fig. 2) is probably the best. All feeder
and transmission lines should be sup-
ported away from objects such as metal
puttering, trees, and buildings. Right

The "BEARCAT-3”

angle bends in the antenna should be
avoided. The antenna itself should be
constructed of new No. 12 or 14 enameled
wire.

Antenna Systems

A number of practical antenna systems
are shown in Fig. 2. However there are
any number of other systems that work
quite as well, although some are more
difficult to tune. Any antenna that can
be used in any of the amateur bands ean
by proper tuning be used in the 5 or 10
meter bands.: For portable operation sys-
tem (B) (C) are suggested. The parabolic
reflector shown in (G) is highly recom-
mended when conditions permit its use.

Ten meter antennas -are shown in Fig.
2 and are very similar to those used on
5. The same attention must be given in-
sulation and eclearance of all wires. If

transmission is desired “to a fixed point,
the signal may be increased considerably
by the addition of a few reflector wires
as shown in Fig. 2, producing a sharp
beam in the direotlon the system is
pointed.

To determine the length in feet of a
half-wave antenna multiply the wave
length desired by 1.56 except if operation
is desired on five and one-half meters the
length in this case would be (5.5) X (1.56)
= (B.58 feet).

System A is suitable for fixed loeation.
Systems (B) (C) are more desirable when
the transmitter can be located at the
antenna as in portable use.

System (E) is used where an existing
transmitter antenna is already in place.
It may be operated very successfully in
the & or 10 meter bands by simply oper-

Super-regenerative

By CLIFFORD E. DENTON

® CROWDED channels and the desire

to explore the little known ultra high
frequency regions has led to many in-
teresting developments in the b5-meter
band, Increased activity on the part of
amateurs and other investigators has
resulted in a great rush to start things
in this band, Many interesting uses have
been found for two-way intercommunica-
tion over short distances. For instance,
two amateurs living in the same town
or city will find that reliable transmis-
sion and reception can be carried on with
a minimum of interference and this tends
to relieve the congestion which exists
on the lower frequeney channels.

An example of how two-way conversa-
tions can be carried on is indieated in
Fig. 1.

Stations A and B are located in the
same eity, say, New York, and stations
C and D ave located in some other town
about 150 miles from A and B. Let sta-
tion A transmit on the 80-meter band to
station C. Station C listens to A and
at the same time feeds the output of
his 80-meter receiver into his 5-meter
transmitter. Station D picks up the sig-
nal from C on 5 meters and transmits
to station B on the 80-meter band. Thus,

station A can talk to stations B, C and
D at the same time, Note should be
made of the fact that station A ean
converse with station B through stations
C and D or direct on the 80-meter band.

A little thought will show that all
parties can hear the remarks of any one
station and can break in on the con-
versation without changing the adjust-
ments of their receivers or shutting off
their transmitters, This is indeed a very
nice scheme and the beauty of it is that
gseveral fellows use it and commend it
most highly,

Cirenit Design

Three tubes are used in this design
and the 6-volt automotive type has been
selected as being the best for the pur-
pose.
The detector tube, which is mounted
directly in back of the tuning condenser,
is one of the 37 type tubes. Note that
the plate potential applied to this tube
must pass through the resistance 13 and
serves the dual purpose of controlling
the regenerative action of the detector
and limiting the amount of energy fed
into the detector from the local oscillator.
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ating it on the proper harmonie. A para-
bolic reflector (6) for use where trans-
mission is wanted in a certain direction.
It is understood that systems A-B-C-E
may be either horizontal or vertical also
that any antenna that has an harmonie
following in the five meter band may be
used. Its length may be 8'-16'-32'-84'-138".
The type of feeder, of course, depends on
the individual location. The transmission
line shown in Fig. A-E are the simplest
types of feeders.

List of Parts for Portable

2 .01 mf. by-pass condensers
2 0001 mf. mica condensers
1 .00025 mf. mica condenser
6000 ohm resiztor, Lyneh, (International)
1300 ohm resistor, Lynch (Intermational)
.1 megohm resistor, Lynch (International)
10 megohm resistor, Lynech, (International)
b-prong sockets, National or Hammarlund
Audio tranzformer, National
Single-button microphone transformer
100 k.e. interruption coil, (see coil table

Fig. 3)
20 mmf. Hammarlund midget cond.
National type A" wvernier di
speaker terminal strips, Eby
8.P.8.T. switch
2-point 4 gang switch
6-prong socket, Eby
6-prong plug, Eby |
aluminum box—bB6x0x6 inches
steel chassis 4% x8x2 inches
dial or condenser extension
1" insulators, National
ultra short-wave coil forms,
6-45 volt batteries
3 volt batteries

Hammarlund

L - B L e e e - e e e

type 30 or 37 tube, Gold Seal (Arco, Van
Dyke)

type 33 or 38 tube, Gold Seal (Arco, Van
Dyke)

5 "'Meter

eceiver

The frequency of the signal fed to the
detector is determined by the size of the
«oil 18 and the condenser 16.

The local oscillator, which supplies the
quenching frequency, derives its power
from the tap marked B-plus 67.5 and
the proper operation of the set will de-
pend on the obtaining of the proper value
of this plate woltage. Voltages from
226 to 90 should be tried, as different
tubes may have different characteristics
as far as power output is concerned.
Select the voltage giving the smoothest
control of resistor 13. With the ecircuit
as is, there is a compromise between the
exact operation point for maximum sen-
sitivity of deteetor action and proper
voltage from the local oseillator.

The output of the detector is fed
through the transformer to the grid of
the pentode output tube. This raises the
power sensitivity of the set as a whole
and if a suitable coupling device is used
to couple the output of the 28 to the
reproducer, satisfactory quality will re-
sult.

Construction is a simple matter, as the
parts are not numerous and there is
plenty of room even though the chassis
is very small. Drill and fold the chassis
as per drawings. Many fans may want
to purchase a finished chassis, which can
be done.

Mount the tuning condenser in the cen-
ter as shown in the photographs. It
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A GOOD 5-meter receiver is in big demand just now,
with hundreds of amateurs getting into operation with
their 5-meter transmitters. Not only must the 5-meter
receiver be selective, but it must also possess powerful

amplification properties. The
these qualities. Data are also

tion of the new antenna resonance coils which greatly

increase the signal strength.

would be wise at this time to check up
the drilling of the front panel, noting if
the shaft of the tuning condenser lines
up with the bushing of the tuning dial.
The sockets can be secured in place, as
well as the audio frequency transformer.

Most of the remaining parts, such as
the resistors, can be held in place by the
wiring. It would be wise to bolt the
by-pass condensers to the under part of
the chassis so as not to place too great
a strain on the wiring.

The tuning dial, which is mounted on
the front panel, can be locked to the
condenser shaft and then the set can be
wired.

Wiring

Little need be said as to the wiring,
Do not use long leads in the detector
c¢ireuit., There is a definite reason for
using the type of socket for the detector
—to insure short leads. Grid and plate
leads must be as short and as clear from
gurrounding metal objects as posgible. It
is not necessary to use the same care
with the balance of the set because the
frequencies involved ave much lower.

Coil Data
The specifications for coils 4 and 5 are
given below:

Na.of Wire .

turns  size Spacing
Colld sowny X 14 1/16-inch
Cail:d soave T 14 1/16-inch

Coil 17.—Coil 17 consists of 650 turns
No. 36 double silk covered wire, wound
on a small bobbin l4-ineh in diameter
and closely coupled to the coil 18,

Coil 18.—The grid coil is number 18
and consists of 1,000 turns of the same
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“Bearcat-3” possesses
given on the construc-

the same direction on the
same bobbin and due to
its small size can be bolt-
ed into place under the
chassis.

Radio Frequency Choke
No. 9—This is a small
choke and care should be
used in building it. As the
frequency range to which
the receiver responds is
very high, it is necessary
that the distributed capac-

ity of the winding be kept
at a minimum. A satis-
factory choke can be made
by “jumble - winding" 30
turns of No. 36 double silk covered wire
on a bobbin l.-inch in diameter.

A detail drawing is shown in Fig, 3
and should be studied carefully. Note
that the coils are wound in the same
direction and when they are mounted be
sure that there is no change in the wind-
ing direction between X and Y,

These precautions should be exercised
in the construction of the set. It seems
that most builders have trouble making
detectors oscillate. If the constructor
builds his own coils az shown, then the
only thing that will prevent the proper
operation of the set will be defective
tubes or “B" batteries reversed.

Keep all leads between coils and de-
tector socket as short as possible.

Operation
The set is tuned to an incoming signal
and the resistance controlling the plate
voltage on the detector is varied for the
best results.
The adjustment of the antenna series

Max Pearlman listening to the mysteries of the 5-meter
“ham"” hand

as the waves roll in on the “Bearceat-5"

done with care. The band spread con-
denser (3) should then be adjusted so
that the band required is spread over
the tuning dial.

Vary the size of the oscillator tuning
condenser (16) until the proper guench-
ing frequency is obtained. This iz im-
portant, as the sensitivity of the receiver
will depend to a great extent on the
frequeney of the loeal oscillator. Use
the frequency which gives the best re-
sults,

When the receiver is working right,
there will be a loud rushing sound in
the phones or loud speaker, and as the
signal is tuned in, this rushing noise
will disappear. When the incoming sig-
nal is weak, some of the rushing sound
will remain in the back-ground,

Many builders of 5-meter veceivers have
not obtained the maximum vesults and
then turned around and condemned the
whole idea. It is more than likely that
their antenna systems had something to
do with it.

size wire used on 17, This is wound in condenser is important and should be Mr. Dana Griffin of N. Y. City has built a
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Fiz. 1. at left, shows how S-meter transmitters and receivers may be used in amatenr stations to supplement BQ-meter com=
munication; Fig, & shows special part of the ciremit in the super-regenerative reécéiver which requires necurate conneec-
tions; Fig., 4. nt right, shows positions for resonanee waove eoils along’ the receiving antennn.
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device which permits the use of high
vertical antennas for maximum pick-up
and to develop the maximum signal volt-
age at the input of the receiver,

These units are called “phase shifters”
and consist of a small coil and condenser
capable of being tuned to the frequencies
being received on the set. In general
these circuits should be tuned to the cen-
ter of the band on which the set is
operating.

Figure 4 shows the voltage shift in
the units after they have been tuned to
the proper frequeney in the band. It is
a4 good idea to tune the “phase shifters”
to the exact wavelength of the station
being received.

The antenna can be as long as condi-
tions permit. Run it straight up in the
air, keep it free and clear from all ob-
struections. Place one of the phase shift-
ers every 100 inches, starting 100 inches
from the receiver antenna and ground
posts, Use as many of these units as

required and tune each one to the same
frequency. This can best be done by
building a small oscillator, ealibrating it
against some known 5-meter signal and
then using this to adjust the phase shift-
ers to the proper frequency.

Circuits for such an oscillator have
been described in many of the past issues
of SHorT Wave CRAFT, so no further
information should be necessary on this
point. Many short-wave “bugs” have
oscillators which will generate harmonies
in the b-meter band.

Some slight recalibration of the tuning
condensers used in the phase shifters
may prove necessary after they have

-
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Ilammariuna midget condenser (6),

International Resistance Co., l-watt, 2-meg.
resistor (7).

Panel mount socket, S-prong (8).

Radio frequeney choke' (8). See
specifications,

text for

| Aerovox mica condenser, .001-mf. (10).
| Mediom ratio aundio transformer (11).

Flechtheim by-pass condenser, .1-mf. (123,
Elecirad 50,000-phm poteotlometer (13) with
filnment switeh (28).

Fleehtheim by-pass condenser, .1-mf. (14,
Wafer sockets, 3-prong (15, 10).
Mica condenser, .001-mf (161, Sce text.

By-pass condenser, .1-mf., or larger (20}).
1,50i0-0hm resistor, 2 watts (21).
Output terminals (2

22).

been connected into the circuit of the 4 Binding posts (24, 25, 26, 27).
antenna, the final adjustment being that 1 metal chassis and front panel,
of tuning for the maximum signal vol- 1 Tuning dial.
wne from some 5-meter transmitter. 1 Sercen-grid elip.
Wire, ete.
Parts List Note—Coils 4, 5, 17 and 18 winding data
1 Antenna binding pos=t (1), ineluded in text.
2 Hammarlund equallizing condensers, .000035- 2 Eveready-Raytheon 37 tubes.
mf. (2; 3). 1 Eveready-Raytheon 38 tube,
N
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i rhoto below shows the #Hear-
cat=3" SG-meter super-regener-
ative receiver here described
by Mr. Denton. One of the new
antennn resonance wave coils is
shown just to the left of the re-
This set uses but three

a speaker.
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Appearance of Mr. Matthews' 5-meter
superheterodyne receiver which employs a
single tuning dial; loud speaker appears
in the background. The set uses seven

tubes in all, including a rectifier.

1—Two gang variable condenser 100 mmf. cap.
(Hammarlund) C1 and C2.

1—Midget variable econdenser 18 mmf.
{Hammarlind) C3.

1—0.1 mf. 200 volt condenser.

2—Triple section 0.1 mf. 300 volt condensers.

1—0.001 mf, mica dielectric 200 volt condenser.

1—50 mmf. mica dielectric 300 volt comdenser.

3—250 mmf. mica dielectric 300 volt eondensers.

9—0.01 mf. paper dielectric 200 volt condensers.

1—0.02 mf. paper dielectric 200 volt condenser.

9-1.0 mf. paper dielectric 300 wolt condensers.

1—2.0 mf. paper dielectric 200 volt condenser.

2—8.0 mf. dry electrolytic 500 volt condensers.

1—400 ohm % watt carbon resistor.

1—1600 ohm 1 -watt carbon resistor.

1—6000 ohm % watt carbon resistor.

1—14,000 ohm 3 watt carbon resistor.

1—25,000 ohm 14 watt earbon resistor.

1—30,000 ohm % watt carbon resistor.

1—100,000 ohm % watt carbon resistor.

1—250,000 ohm 1% watt earbon resistor.

4—500,000 ochm & watt carbon resistors.

cap.

1—25,000 ohm 1 wait variable resistor with
power switeh,

1—200 turn universal wound coil, 2" form
(Auto. Winding Co.)

1—86 mh. choke (Samson).

1—10 henry choke 35 ma. direct current,

1—20 henry choke 60 ma, direct currenmt.

4—8ix-prong sockets. Alden

2—Four-prong sockets. Alden

1—Five prong socket. Alden

1—Power cord and plug.

1—Chassiz (Blan—The Radio-Man).

1—FPower transformer: Sec. Volts—2.5 wvolts

ct. 7.6 amps, 5.0 volts 2 amps, 700 volts c.t.
70 ma.

4—Tube shields for 58 type tubes.

1—Tube shield for 24 type tube.
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A 5-Meter S. W.
Superheterodyne

@® WITH the advent of actual broad-

casting on the ultra short wave band
Letween 43 and 80 megacycleg, inten-
sive receiver development has been
taking place, The art has gradually
progressed through the regenerative
detector, super-regenerator stage, until
at present the most satisfactory
method is that of the double-detector
or superheterodyne.

Tuned radio frequency amplification
#t such ultra short wavelengths is
practically out of the question, since
ihe low impedances encountered in the
crdinary tuned circuit do not permit
rmuch amplification. Recent advances
in tube design have resulted in de-
creased inter-electrode capacities.
This is conjunction with the addition
of an extra grid (R.F. pentode) has
made it possible to realize some gain
at very high frequencies, if extra pre-
cautions are taken in the circuit de-
sign. At its best, however, a tuned
radio frequency receiver for these fre-
quencies is complicated, due to the
necessary design precautions that must
be taken.

Superheterodyne

Briefly, the superhetemdyne func-
tions in the following manner. (Shown
diagrammatically in Fig. 1.) The in-
coming signal frequency is mixed with
a local oscillator. The resulting beat
frequency, being lower than the orig-
inal signal frequency, is therefore
much easier to handle. The difference
between the local oscillator and the
signal frequency remains constant aver
the band for which the set is designed.
Since the beat frequency remains con-
stant, the design of a suitable amph-
fier having the desired characteristics

By A.C. MATTHEWS,

choice of the frequency difference be-
tween the oscillator and the incoming
signal, however, is important and will
be discussed further under the inter-
mediate amplifier. Omnce the incom-
ing signal has been transformed to a
relatively low frequency, the design
problem becomes simply that of a
straight tuned radio frequency receiver
with associated audio amplifier.

The development of this circuit for
use in the wltre high fregquemcy band
has been rather slow. This has been
due to the almost impossible task of
maintaining the beating oscillator at
a constant frequency. The success of
the superheterodyne depends on the
stability of this osecillator.

_ Having discussed the main difficul-

ties to be experienced in the design
of an ultra high frequency super-
heterodyne, we will now take up its
design 1n a systematic manner.

First Detector—Mixer Circuit

The first detector circuit is tuned to
the incoming signal frequency by the
inductance L-2 and condenser C-1.
The coils are made by winding the
necessary number of turns (see table)
or a one-half inch form and then re-
moving the form. The wire size is
rather large and this will tend to hold
the coils in place. Pin jacks are
scldered on the coil ends for conven-
ience. This makes it possible to
change coils in the event that it is
necessary to shift to another frequency
band. The oscillator is coupled through
the screen-grid circuit of the 58 type
tube, although inductive coupling may
be used when a stable oscillator is em-
ployed. The author prefers the screen-

is much easier than before. The grid method, since this precludes the
TABLE
B
40-80 |
MEGACYCLES L 1

=

sPdR.

2 TURNS = Y/2" DIA.
14 ENAM.

ulkr || b2
SOUREE

4 TURNS — 1/2"DIA.
NE.14 ENAM.

Ls

4 TURNS TAP
TURN 12°DIA. NS 14 EN.

MODULATED maDIO
FREQUENCY
WEAK INPUT,

AT 1

P |
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RE AF. REPRO- ;
CONVERSION CONVERSION ouction | Lo

43-80MC_| 1750 e 05000~  |4p00~| SounD
43-g0Mc, ili'mn(:. umm:lwm- SIGHT

FIG. 1A !

IF. TRANS.= F.W. SICKLES (D,
] SPRINGFIELD MASS. OR,
DATA:-

FORM = 1%4"DIA. 2 /4" LONG.
= S0 TURNS N2.3Z D.5C.
SEC. = 1D0TURNS N2.28 EN,
WINDING = CLOCKWISE as
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FG LB

/ A\

A.FE ouTbuT
(™

Al \

FIG.2B

&4 T PER INCH.

az a . L

AUDIO
FREGUENCY
L ¥

MODULATED RADIO B=
FREQUENCY
WERY STRONG INPUT

0 1 2 3 4 -]

R.F. INPUT

DETECTOR INPUT QUTRPUT CHARACTERISTIC
A= NORMAL DETECTOR

MODIFIED DETECTOR

FIG. &

Diagram above shows, at lelt, successive stages in the reception of signals on a superheterodyne; coil winding data at Fig. 1B,
while the graphs shown at Figs. 2 and 3 are used by the author in explaining the action of the receiver.



OFFICIAL SHORT WAVE RADIO MANUAL

The 5-meter field is rapidly expanding.

Many short wave “hams’’

operating in this field have undoubtedly found that one item badly
needed was a good 5-meter receiver—one which would provide high
sensitivity, suitable selectivity and sufficient volume to work a loud

speaker.
short-wave and television expert,

pessibility of radiation through the
antenna.
Oscillator

As has heen said before, the oscilla-
tor is the heart of the ultra high fre-
quency superheterodyne. The ordi-
nary oscillator with inductive coupling,
such ag employed in the usual receiver,
would be a complete failure in ultra
high frequency work. The oscillator
to be used must not only have a very
high order of frequency stability, bui
also be capable of maintaining its in-
tended frequency unaffected by the
first detector circuit, with which it is
cennected. Frequency stability that is
relatively impervious to changes in the
supply voltage is necessary. The fact
that ite load eireuit is subject to rather
severe variations, since the oscillator
is required to furnish power of a
small order to the first detector, makes
the oscillator requirements very severe
to say the least. The degree of “pull-
ing in’’ of the oscillator frequency with
the tuni of the first detector un-
fertunately is greater as the frequency
increases. In other words, the fre-
quency stability of the oscillator de-
creases as the frequency increases.
Therefore a combination that would
be entirely adequate for broadcast re-
ception would be entirely out of the
question for ultra high frequency
work. With the performance so de-
pendent on a fixed frequency differ-
ence between the oscillator and the in-
coming sigmal frequency, it is easily
seen that nothing but the most refined
circuit design would be tolerable in
this application. No doubt it is be-
cauge of this fact that so much valu-
able time has been spent irying to im-
prove om the straight regenerative and

Mr. Matthews, author of the present article, is a prominent

Suppose we take a look at some
cemmercial installation and see what
precautions they take to maintain os-
cillator stability. Probably one of the
best installations would be the trans-
Atlantic receiver station of the R. C.
A., at Rocky Point, L. I. In their di-
versity telephone receiving system
used for picking up foreign broadecasts,
they make use of a buffer or coupling
tube between the oscillator output and
the grid circuit of the first detector.
This provides a high degree of oscil-
letor independence but the additional
tube makes for more eomplicated cir-
cuits and although it can be used for
frequency doubling or tripling, it is
hardly warranted in a receiver for Mr.
General Public.

After having tried practically every
type of oscillator cireuit unsuccessful-
ly, the eleciron-coupled oscillator was
adopted. This oscillator, described by
Lieutenant J. B. Dow in the December,
1931, I. R. E. Proceedings, has as good
if not better all around frequency sta-
Bilitw than the more complex oscillator-
amplifier combination. The circuit
employs a sereen-grid tetrode; the
cathode, control-grid and sereen-grid
forming the frequency generating cir-
cuits, while the plate is in the output
cireuit and is entirely independent of
the oscillator frequency, since it is
shielded by the screen-grid from the
oscillator cirenit proper. (The screen-
grid is at ground potential, as far as
radio frequency is concerned.) The
coupling to the load circuit is there-
fore electromie rather than induective
or capacitive since the plate is effec-
tively isolated by the screen grid. This
reduces the interlocking effect between
the oscillator and first detector tre-
mendously and in no small measure

4]
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Here we have the complete wiring diagram of Mr. Matthews' superheterodyne designed for 5-meter reception.
this is an ideal receiver for the average short wave fan interested in 5-meter reception, as it uses but seven tubes with rectifier.

We believe that
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coniributes to the excellent frequeney stability
of the oscillator. The screen-grid being at ground
potential (R.F.) necessitates operating the
cathode above ground, This is completely satis-
factory and when using uni-potential cathode
fype tubes having indirectly heated cathodes, no
deleterious effects can be detected by havingz an
R.I. motential difference between the cathode
and heater. Although it might seem that the
cathode-heater capacity might interfere with the
satisfactory fumctioning of the eircuit it com-
pensates ruther than incapacitates the frequency
stability during the warming up period of the
tube. A clight varying of the oseillator fre-
queney with detector tuning has been noticed
when using the fundamental of the oscillator;
however, this can be eliminated by using the
second harmonic of the oscillator to heterodyne
with the incoming signal frequeney to create
the intermediate frequency beat.

Careful shielding of course is necessary if the
oscillator is to be operated at full efficiency,
sinee any coupling of the oscillator tuning cir-
euit will defeat the excellent qualities of the
system.

The coil data are given in table 1. The con-
denser C-2 determines the approximate fre-
quency while the trimmer condenser C-3 acts as
a vernier adjustment. Eventuaily when ultva
high frequency super-heterodynes become as
numerous as the regular broadeast variety, the
receivers will then be truly single control. The
vernier, however, iz not a serious hardship to
endure and without it the performance would
surely suffer. The screen-grid voltage should be
approximately 67 to 90 wolts, the lower walue
being recommended for stability. The value of
the gridleak should be 100,000 chms for best op-
eration.

Now that the degree of electrical stability far
surpasses any other oscillator combination, it be-
hoove: the experimenter to exercise particular
care in the mechanieal construction to insure
rigid mounting of the component parts which
might affect the frequency stability. 1f ordinary
precautions are taken in the construction of the
oseilkator, even the dyed-in-the-wool experiment-
er will witnesz a thrill at the stability of the
electron-coupled oseillator.

Intermediate Frequency Amplifier
The choice of an intermedigte amplifier iz one
of all importance, sinee the main characteristics

of the receiver are obtained in this section. The
intermediate frequency must be low encugh so
that sufficient gain ecan be realized with a good
degree of selectivity. The frequency character-
istic of course must also be considered, other-
wise the quest for selectivity would result in
undue attenuation of the high audio fraquencics
and poor quality would obviously result. How-
ever, there is another consideration to le taken
inta account in ultra high frequency work. Sup-
pose the intermediate frequency waz of the order
of 400 kec. and the oscillator tuned to a fre-
quency of 40,000 ke. It can readily be seen
that a variation of only 0.01% in frequency
would amount to so much that the resulting
frequency would not be amplified by the
highly selective intermediate stages.

Now, let us suppose an intermediate frequency
of 1,750 ke. or thereabouts was chosen. The per-
centawze allowable variation in the oseillator fre-
quency could obviously be much greater, without
affecting over-all performance.

The intermediate frequency finally adopted in
this application was 1,760 ke. LF. transformers
may be purchased already bhuilt, or the experi-
menter may build his own. In the latter case
the eoils from a short-wave receiver covering
this band will be satisfactory. Small Isolantite
dielectric condensers may be substituted for the
larger air condensers formerly used for tuning.
The I.F. ampiifier in reality is a fixed-tune
radio-frequency amplifier and its design is not
unlike any other R.F. amplifier covering this
band. Such eireuits are not so selective that the
fidelity will be impaired by side-band attenua-
tion. This applies only to sound reception; the
requirements for television reception are some-
what more stringent.

Second Detector

The second defector for voice reception is of
the orthodox plate deteetion variety. A 57 tube
iz employed in a circuit designed particularly to
eliminate detector overloading. This scheme
does mot entirely eliminate detector overloading
in the strict sense of the word, but it does
greatly extend the usable range of inputs to the
detector, without suffering an appreciabla re-
duction in rectified output. This particularly
applies to signals of low percentage modulation
whieh heretofore have given the most trouble in
detector cireuits.

Figure 2 shows the essential circuit in its

OFFICIAL SHORT WAVE RADIO MANUAL

simplest form, topether with a zraphical ex-
planation of the how-and-why of the improve-
ment, C-1 and R-1 are chosen so as to have a
time-constant of greater duration than the pe-
riod of the lowest audio frequency to be repro-
duced, yet sufficiently short in duration to follow
the variations in amplitude of the modulated
carrier. C-1 must also be of such a value that it
will have no effect upon the tuning.

Figure 2-A shows a typieal grid-plate char-
acteristic of a power detector. Point a-o rep-
resents normal bias with no signal applied. Upon
the reception of a modulated signal (50% wmod,
shown) this point moves to a-1 and rectification
takes place, giving the audio frequeney com-
ponent in the plate cireuit as shown. Such a
signal would result in the same output in
either a straight hias detector or the modified
circuit used here, Now let us consider a very
strong signal which would normally overload
the detector. With the normal eircuit the ef-
feetive grid biss is increased from a-o to a-l.
This, however, i3 mot sufficient to bring the
envelope of the modulated wave on the atraight-
line portion of the tube characteristic, with the
rezult that the audio output A-1 suffers severe
distortion. Note also that the amplitude is
greatly reduced.

Now consider the modified circuit, When grid
current flows a voltage drop occurs across R-l,
thus causing the bias point to shift to a-2. This
results in a much greater amplitude than before,
although with slight distortion. A close ex-
amination will show, however, that the distortion
is more symmetrical and certainly lesa severe
than that of A-1, without the decrease in ampli-
tude experienced before, The voltage bailt up
across R-1 can be returned to the LF. grids
through de-coupling resistors to effect further
limitation on very strong signals.

Typical output curves with and without this
eireuit refinement are shown in Fig, 3

Output Stage and Power Supply

The output stage of this receiver is left en-
tirely up to the individual. The auther prefers a
single "45 tube for ordinary use. This can be used
to drive a pair of 48s in push-push (class B)
amplification, if the sound output is inadequate.
The schematic diagram eclearly shows the eir-
cuit and constants used, and needs no further
explanation.

Working the 56 M. C. Band

Practical Operating Hints for the “S meter” Boys

HE necessity for improving our

technique on the longer-wave ama-
teur bands has more or less dis-

tracted attemtion from the

“five-

meter” band during the last.few years.

3

o

(4

r

B
AUDIO
STAGE

Fig. 1—The Push-Pull Receiver.

C1—Two section tuning condenser.

.., each section,

firitl condensers,
“Midget” variable condenser, 2 phivtes epch,

100-tn.m.f.

About 20-

i
4

—Not smaller than 005 mf.

—Tickler, to be determined experimentally,

—a turns No. 20 D.C.C. wire, 3" indianieter,

s—R.F. choke, about 15 to 20 turns wound
No. 48 on %" tube,

By HARRY D. HOOTON
WSBKV

Questions answered: Best tube
to use; wiring S-meter receiver;
the S-meter antenna and vre-
flector; frequency measurement.

This band has not been entirely neglected,
however, and a small group of experi-
menters have been doing fine work on it.
It offers tremendous promise as a useful
band for directive transmission and radio
telephone work. As any development
work in radio communication requires the
cooperation of several experimenters, the
primary purpose of this article is to
stimulate the interest in this band, and
to present some practical suggestions
that may be helpful to the five-meter
experimenter.

The 5-Meter Receiver

Let us consider the 5-meter receiver.

It will need special design and construe-
.tion, but there is no reason for it to be
a freak. The requirements are similar
to a 20-meter receiver, for example, ex-
cept that the leads must be shorter and
the distributed capacity reduced before
it will oscillate. Careful workmanship
counts in the successful work on this
band, The straight regenerative set will
work on 56 Me.; but it is not to be recom-
mended because of the high background
noise. The usual regenerative “hiss” is
sometimes so loud that weak signals are
drowned out entirely. A muech better
arrangement is to use a push-pull detec-
tor regenerative cirecuit. This type of
receiver works very well on ultra high
frequencies and has the added advantage
of being quiet in operation; the noise
mentioned above being extremely low or
entirely absent. A push-pull radio-fre-
quency stage may be added to this re-
ceiver if desired.

The Best Tube For 5 Meters

What will probably interest the ama-
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teur most are the constants for the five-
meter receiving set. At WS8BKV we had
some difficulty in finding a suitable de-
tector tube. Among the tubes we tried
were the types '99, '01a, '24, '27, '12A and
the '30; the most satisfactory were the
27 and the 12A, although the 0la and
’30 types performed very well. A bat-
tery is used on the heater of the ’27 in-
stead of the A.C. filament supply.

The eircuit for the push-pull receiver
is shown in Fig. 1. The coils are self-
supporting, being made of No. 20 D.C.C.
wire and wound %-inch in diameter. It
is necessary to use a coil of small dia-
meter in order to reduce its field. Wind
five turns on the grid eoil if a 15 mmf.
tuning condenser is used; if a larger ca-

+ 500V F F
Fi6.2

Fig. 2—The Colpitts Transmitter.

C1—Two section transmitting condenser, 25-
m.m.f., each seetion.

C2—Rlocking condenser, .01.mf,

(C3—=Bypaxs condenser, .01-mf.

I.1—11% turns, 23" in diameter, copper tubing.

[L2—S8ame as above,

1t1—135,000 ohm transmitting grid leak.

pacity is used, use about four turns, The
plate coil will have to be determined ex-
perimentally; as the correct number of
turns is almost certain to vary with the
different tubes; about five turns should
start the receiver oscillating.

The tuning condenser is composed of
two insulated stators and one rotor. The
large “cut down"” type of variable con-
denser should not be used; a remodeled
“midget” tuning condenser of the proper
capacity (about 15 to 20 mmf. each sec-
tion) is desirable, Two small condensers
of this type can be used, instead of the
one two-gang midget, if desired. If a
socket is used, solder the grid condenser
(.0001 mf.) to its grid terminal, keeping
the lead as short as possible; as this is
very important. In some cases it is ad-
vantageous not to use a socket, but to
solder directly to the terminals of the
tube.

How to Wire the Receiver

The next step is to wire the set, getting
leads as short as possible, and, at the
same time, reducing the capacity between
the various parts of the receiver. One
stage of audio is usually enough, unless
loud speaker operation is desired.

It is best to use separate batteries on
the amplifier until the detector circuit
has been adjusted, as this centers the
trouble-hunting in the oscillating cireuit.
The detector will require a higher plate
voltage than that commonly wused on
lower-frequency sets, because of the
greater losses at five meters. About 90
volts should serve.

The 5-Meter Antenna
Almost any antenna will serve for re
ception of the five-meter signals, but the
coupling must be less than that used on
the longer waves. If too much coupling

is used, the set will often become
“cranky,” and body capacity will be
troublesome. An antenna is not especi-

ally necessary, on either receiver or
transmitter, for distances up to five miles
and possibly further. We have heard our
signal over twenty miles without any an-
tenna on the receiver and with an eight-
foot current-fed radiator on the trans-
mitter. The transmitting antenna was
in the house at the time. The transmit-
ting antenna shown in Fig. 3 is useful
for receiving also; it gives quite a bit of
gain over the plain type for use in re-
ceiving and, if it is used at both the
transmitting and receiving stations, a
high degree of efficiency is possible.

Transmitting on 5 Meters

Now with regard to the transmitter:
the eircuit shown in Fig. 2, is the split-
coil Colpitts, which is especially fine for
five meter work. The power for the plate
and grid of the tube is fed at practically
zero points of R.F. voltage, thus elimin-
ating both plate and grid R.F. chokes
which are very critical on the ultra short
waves. It will be necessary to use a
high-resistance grid leak, about 15,000 to
20,000 ohms.

The inductance is made of the usual
14-inch copper pipe and is composed of
13% tutns each side of the blocking con-
denser, 2% inches in diameter. The
blocking condenser is .01-mf. The “tank”
or tuning condenser is a two-gang type
and should be very rigid, since a very
small amount of vibration can do a great
amount of tuning when the frequency is
56 megacycles! The leads and arrange-
ment of the parts in the transmitter are
not so critical as in the receiver; but it
iz best to get a good layout and as short
a leads as possible. Any of the usual
D.C. power supplies ean be used at five
meters, but for radiophone work it is best
to use a battery filament supply; since
the A.C. flowing through the filament
seems to modulate the set in the same
manner as ‘“loop modulation.

Reflectors

Since the antenna is short, reflectors
can be used easily. The procedure is to
set a single wire, of the same length as
the main antenna, at quarter-wave length
distance behind the radiating wire
coupled to the transmitter. This absorbs
power and re-radiates it in the direction
shown by the dotted arrow in Fig. 3.
This is the simplest of the directive an-
tennas and, as mentioned above, it can
be used for receiving also. If a more
highly directional result is desired, other
wires ean be supported vertically along
a horizontal parabola, the main antenna
being at the focus.

Of the plain type of antennas, the
Zeppelin is probably the most efficient.
It is desirable to use long feeders, say
5/4-wavelength, as the radiator can then
te brought more into the clear. The
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feeders ean be spaced four or five inches
with the usual spreaders. A radio-fre-
quency ammeter should not be placed in
series with either feeder, as it is possible
to throw a zepp out of balance by doing
s0. The transmitter can be tuned to
resonance by reading the maximum plate
current. A small five-plate midget is
placed in series with each feeder for tun-
ing purposes. A five-meter zepp is 7
feet 10 inches long.

Frequency Measurement
In regard to frequency measurement:
if an absorption meter is used it will be
necessary to be very careful in tuning
up, or the transmitter will be outside the
band. An oscillating meter, such as the
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Fig, 3—The Directive Antenna System.

Reflector: T feet 10 inches long.

Antenna: same length as reflector, ineluding
the =ingle turn of the indoetance,

I.1—S8ingle turn abont 4 inches in diameter.

I.2—0One or two turns of wire

Mransmission Line: Can be twisted lamp cor
0 to 50 feet in length.

dynatron, is best and, as it is usuoally
calibrated for the lower frequencies, it
can be used for measuring the trans-
mitter frequency on any of the amateur
bands by multiplying the frequency by
2, 4, 8 or 16 according to the band in
which it was calibrated,

A 5 Meter Super-Regenerator

(From Popuwlar Wireless, London, England)
® RECENT experiments on 5 meters in

England have brought forth a number of
successful receivers covering this band. In-
cluded among these is the super-regener-
ative set shown in the illustration. It con-
sists of two tubes, a detector and an os-
cillator for generating the wvariation fre-
quency, The constructional details are as
follows:

The two detector coils are each wound
with 5 turns of No. 10 gauge copper wire
(B&S) and are made by winding the wire
on one-half inch bakelite rod, letting it
slide off and pulling it out so that there is
a space about one diameter between turns.

One of the latest 5-meter super-regener-
ative receiver cirenits developed by Eng-
lish experimenters, is that shown ahove.
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‘g and 10" Meter Receiver

® WITH the ten meter ‘“‘amateur
band” now made available for radio-
phone transmission, that is, the section
from 28,000 to 28,5600 kc., we can now
expect to see great activity on this
band and also a marked improvement
in receiver and transmitter design.
Radio apparatus that will perform
quite efficiently on the twenty meter
band is liable to be entirely useless
in the vicinity of ten meters. The re-
quirements for a good ten meter re-
ceiver are stability, low background
and set noise level, and adaptability to
phone reception as well CW (tele-
graph code). The first thought nat-
urally will be of the superheterodyne.
This type of receiver if properly de-
signed for the higher frequencies will
no doubt prove to be by far the best.

But, on the other hand, the average
gsuperhet designed for general ama-
teur use on the other bands may have
a much higher noise-to-signal ratio
than a well designed regenerative de-
tector and one stage of audio combina-
tion. The author has, in many cases,
seen the two tube set out-perform a
seven or eight tube superhet; in fact
the super fell down miserably on a
signal that had a slight chirp or fre-
quency change when being “keyed.”

Tuned R.F. and Regen. Detector
Preferred

After using both kinds of receivers
for several months at the author’s sta-
tion, it was finally decided to build a
stage of tuned radio frequency ahead
of the deteetor in the straight regen-
erative set.

Various methods of coupling the
R.F. (radio frequency) stage to the
detector were tried and the old reliable

The 5 and 10 meter receiver designed and

built by Mr. Shuart is here seen in actual

operation. Among other signals, police

calls on the mew 8 and 10 meter systems
were heard.

capacitive type of coupling was finally
used, as it permitted less complication
in cireuit design and more effective
coupling than that obtainable with the
inductive method, The main objec-
tion to this system always has been
that there was danger of the plate volt-
age of the R.F. tube leaking through
the coupling condenser and getting to
the grid of the detector tube, thus
causing a failure of the set to func-
tion properly or else noisy reception.
This was the case when the plate was
attached directly to the grid coil, but
gives no cause to worry when coupled
through a condenser, because the grid
condenser and eoupling condensers are
in series, which decreases this liability
to practically zero. An alternative of
course would be to use a low-capacity
variable midget condenser or to con-
struct a fixed air di-electric condenser.
However, as stated before, if good
mica condensers are used there will
be no danger of any kind. The ar-
rangement used in the receiver shown
in the photographs was two 50 mmf.
condensers in series, giving a total of
around 25 mmf. and providing a third
condenser between the plate of the
R.F. tube and the grid of the detector
tube.

The tubes used in the R.F, and de-
tector stages are the type 57 and b8.
The 58 being the R.F. amplifier and
the 57 as regenerative detector, us-
ing the now famous electron-coupled
ecirenit. These two stages are con-
tained in the double-shield compart-
ment mounted on the left-hand side of
the base. Dimensions for constructing
the shield and chassis are given in the
drawings.

Super-Regeneration Added

An extra tube was added to the re-
ceiver to obtain super-regeneration,
although this was not entirely neces-
sary as very fine phone reception is
obtained without it, The primary funec-
tion of this addition is to enhance the
reception of the very weak or broad
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Above, we have the schematic wiring diagram of Mr. Shuart’s 5 and 10 meter receiver.



OFFICIAL SHORT WAVE RADIO MANUAL

modulated signals, such as those from
new police broadecasting systems now
operating on about eight and one half
meters. These signals are so broad
during modulation that it is impossible
to receive them on a straight regenera-
tive detector. However, when using
super-regeneration the signal sounds
first rate.

A type 56 is used as the genera-
tor of the interruption frequency os-
cillations, which produce the super-
regenerative effect. The plate of the
56 is directly coupled to the screen-
grid of the detector tube, the screen
voltage to the detector tube and the
plate voltage to the low-frequency os-
cillator being fed through L4 and con-
trolled by the 50,000 ohm potentio-
meter. The voltage to both tubes is
adjusted at the same time, providing
very smooth operation. A 2A5 pent-
ode is used as the output tube and is
resistance-coupled to the detector; the
output coupling is taken care of with
a (single pentode to voice coil) trans-
former, working either as an output
choke, for magnetic speaker or ear-
phone operation, or for a dynamic
speaker.

Bypass condensers were used quite
freely in this receiver and are abso-
lutely necessary at every point shown
in the diagram, in order to obtain

smooth and stable operation. This re-
ceiver will perform very nicely at fre-
quencies as high as 60,000 k.c. and
there is a decided gain present in the
tuned R.F. stage, even at this fre-
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By GEORGE W. SHUART, W2AMN

All sorts of ideas arose in the author’s mind as to what would
be the best form of 5 and 10 meter receiver to build—after
considerable experimenting, the receiver here described was
finally evolved and it proved that it could “roll in the stations”

in the 5 and 10 meter bands in excellent fashion!

A tuned R.F.

stage is used ahead of a regenerative detector, the detector

being “electron-coupled.”
is available at all times.
tube.

Short Leads and Good Insulation
Imperative!

As can be seen from the photographs
the tube sockets are mounted above the
base, not below, as is the usual prac-
tice. 'This was done so that all leads
could be made as short as possible; if
this were not done it woulcr be impos-
sible to get the set to perform on the
five meter band. Remember: short leads
and good insulation such as isolantite,
are of utmost importance in ultra-
high frequency receiver design.

Layout and placement of parts plays
another most important part in this
type of receiver. It iz not advised that
the builder should try to use any type
of bread-board and panel arrangement,
if good results are to be expected. An
arrangement similar to the one used
in this receiver should be used; it may
be a trifle more expensive in the be-

Super-regeneration is optional and
A 2A5 pentode is used as the output
This set is the berries—no fooling!

ginning, but in the end it will pay
higher dividends, as far as real re-
sults are concerned.

Antenna and Power Supply

Antennas are of prime importance in
the reception of signals in either the 5
or 10 meter bands; in fact they spell the
diference between the reception and non-
reception of some of the weaker stations.
About the best type is the vertieal doublet,
with each side measuring eight feet in
length, and mounted as high from the
ground as possible; for best results the feed
line (lead-in) should be tuned. Such an
arrangement is shown in the sketch, to-
pether with other types of antennas and
their various lengths.

The power supply shown in the photo-
graphs was especially construeted to work
on ultra high frequency receivers. To re-
move the main huwm it was only necessary
to use two 30 henry iron core chokes, with
three 8 mf. electrolytic condensers. How-
ever on certain frequencies there was a

quency. decided hum, (this is usually termed fun-
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Picturized wiring diagram for the 5 and 10 meter receiver, which will make the construction of the set clear to even the uninitiated.
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able hum) and about half a day was spent
in trying to remove it; RF. chokes and by-
pass condensers were tried in every part of
the circuit, with no improvement at all. The
power transformer used happened to have
two extra filament windings that remained
unused. These idle coils were finally sus-
pected and one lead of each winding was
grounded to the negative side of the cireuit;
sure enough the hum entirely disappeared,
no trace of it could be found on any fre-
quency. If you happen to be having trou-
ble from tunable hum, watch all unused low
voltage secondaries! To improve regula-
tion a heavy-duty 20,000 ohm wire-wound
resistor is connected across the output
terminals of the high voltage.

The power-supply unit should be capable
of furnishing no less than 250 volts under
full load, This high voltage is necessary in

order to obtain full gain of the tubes. Lower
voltages will in all cases produce weaker
signals on the speaker or phones, and may
even cause the set to fail entirely on the 5
meter band!

Parts List of Receiver

1—Pentode output transformer, Acratest.

1—Chassis—see text and drawing for details,

6—4 prong ecoil forms: ultra-high frequency
type; National.

2—4 prong isolantite sockets; Natienal (Hame-
marlund).

2—§ prong isolantite sockets; National (Ham-
marlund).

1—&6 prong wafer socket (laminated)}; Eby
(Na-ald).

1—5 prong wafer socket (laminated); Eby
{Na-ald).

2—35 mmf. variable tuning condensers; Ham-
marlund.

1—20 mmf. variable tuning condensers; Ham-
marlund.

1—Vernier dial; National, type B.

1—=2.5 millihenry choke; National.

1—250 miilihenry choke (universal wound).

1—50,000 ohm potentiometer; Acratest.

1—"Interruption Fregquency"” transformer, T00
turns pri. 1500 sec; Gross Radio.

8—.001 mf. mica fixed cordensers. Flechtheim.

2—-.005 mf. mica fixed condensers.

2—. 000056 wmf. mica fixed condensers
nected in series).

1—.0001 mf. mica fixed condenser.

1—.5 mf. bypass eondenser.

4—.01 mf. bypass condensers (tubular).

l——-?i 1mf. 25 volt electrolytic condenser; Acra-
est.

{zon-

OFFICIAL SHORT WAVE RADIO MANUAL

— 7 .1 84
s T o
IESR . Lo
\\%s‘\ | 2% "l X Y
N = h N g
ek RPN NN [
" ai || i ;
4 "'/ et ! '-:J ‘Q\ \
y & 3 b |
12 . Yie" aLuminum 4
e | SUB-PANEL N
Vi 1 o
RN {
FRONT RN o e
PANEL W b i
. s X 3 :
CHASSIS z L e ] et i
ASSEMBLY il ;.::!EL A 1 U/
1 "
_‘iic:;”:;:"’ef_'_ BEND DOWN ON DOTTED LINES
TR ~R.E. COILS~ eRID
e coiL
{ w [ :
i 2. L oo 47T, 127
1 (2 welgsoup N =TT Ne. 28 SOLID WIRE
1——r:= WIRE ey i WIRE
A 27T _4%’ . 2T 1" aT
Y NE 28 SOLID WiRE ' N2.28 SoLID WIRE N8 28 5000 WIRE
u (CLOSE WOUND ) ‘mm'[l' (CLOSE WOUND) A (CLOSE WOUND)
ull u (5 METERS) T(10 METERS) \(’20 METERS )
NOTE = GPEF ANT.
1" coiL
ANT, cg;tigngg'zf 14" From ~DET COLS~
g = K
w o 2T Wt 4T i 1T
-~ | = M. 16 S0LID =~ | —N2 16 S0LD NE, 28 SouD
L /ﬁf‘\‘ WIRE j’,-\l WIRE €
~ | M i
CATHOOE T CATHODE . CATHODE
TAP TAP TAR
ot | o ||| A (|
‘\ GPEF '3
(5 METERS) (10 METERS ) (20 METERS)

Coil Data and Receiver Chassis

1—300 ochm 1 watt resistor, Lynch (Interna-
tional). Also following resistors.

1—500 ohm 1 watt resistor.

1—2,000 ohm 1 watt resistor.

1—25,000 ohm 1 watt resistor.

1—100.000 chm 1 watt resistor.

1—250,000 ochm 1 watt resistor.

1—.5 megohm 1 watt resistor,

1—2 megohm 1 watt resistor.

Dimensions.

Parts for “Power Supply”

1—FPower transformer 325-0-325 plate,
fil, 5 v. R.T. Co.

2—30 henry, 60 milliampere chokes; Acratest,

3—8 mf. 500 V. electrolytic filter condensers;
Acratest.

1—20,000 ohm bleeder resistor (20 watts rat-
ing).

1—4-prong wafer socket, Eby (Na-ald).

2.5

5 and 10 Meter Transmitter
Using the 800 or 825 Tubes

This transmitter iz constructed to
facilitate the use of the new RCA

Radiotron type 800 (or Sylvania 825)
tubes, which have at this writing, just
made their appearance on the market.

While these tubes are rated to stand
around a thousand volts on the plate
no attempt was made to operate them
at this wvalue, 650 being the highest
voltage applied. With a thousand velts

The 5 and 10 meter transmitter ready

] 1 for action; the mike shown happens to
comprise an old “commercial” shell, enclosing a maoderate-priced amateur type
microphone unit.

GEORGE W. SHUART,
W2AMN

Reports from many
“Hams” during the
past month indicate
that interest in the
5 and 10 meter field
is increasing by
leaps and bounds. Several lead-
ing “Ham?” station operators have
complimented Mr. Shuart on the
excellent quality and steadiness
of the wave radiated by the 5 and
10 meter transmitter here de-
scribed. Mr. Shuart has thor-
oughly tested this transmitter and
has talked over distances exceed-
ing 30 miles; the possible range
is, of course, much greater than
this.

B e
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The schematic and picture diagrams above show how the various parts used in Mr. Shuart’s § and 10 meter push-pull oscillator:
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Here we have the schematic and physical wiring diagrams for the modulator unit used te excite the oscillator of the
meter push-pull transmitter.

=

b

and 10



48

on the plates of these tubes, it would
be necessary to have a master-oscil-
lator-amplifier arrangement to main-

tain frequency stability and it would be
necessary to have a rather expensive
modulator system.

With 650 volts on the plates of two of
these tubes in a push-pull cireuit, a very
powerful and steady signal can be radi-
ated, and can easily be modulated with a
pair of 46’s operated in class “B" push-
pull. In the transmitter here described,
every effort has been made to reduce
losses, due to poor insulation, to an ab-
solute minimum. Nothing but the highest
grade parts with excellent insulation have
been used. Why use inferior insulation on
a tube that has ite grid and plate leads
brought out on the glzsa envelope, for the
sole purpose of improving their insulating
qualities and to reduce the inter-element
capacity.

The Push-Pull Oscillator

The push-pull oscillator is mounted on
a Tx10x2 inch aluminum chassis, in order
that the filament and plate supply wiring
could be isolated from the portions of the
circuit carrying radio frequency currents.
This isolation is really necessary if stable
and etficient operation is to be obtained.
Remember, we are working on 60 mega-
cycles, mot 3.5. And if there should be
the slightest trace of R. F. in the filament
circuit the chances of ruining the tubes
are very great,

No filament by-pass condensers were
used because without them, there was no
trace of RF in the filament ecircuit. And
the use of them provides a possible
chance of the filament circuit being tuned
to the frequency, or a4 harmonic of the
frequency at which the transmitter is be-
ing operated. If no trouble of this sort is
experienced without filament condensers
leave them out. The switech shown in the
filament center-tap lead is provided as a
means of turning the oscillator on and off.
If the switch were to be placed in the
plate cireuit, there would result a very
heavy spark and in most cases it would
continue to are, due to the action caused
by the modulation choke or the modu-
lator output transformer secondary; at
the center tap however there is only the
slightest trace of a spark.

All inductances are provided with ba-
nanna type plugs, in order that they can
be changed easily, The stand-off insula-
tors are equipped with jacks to accommo-
date these plugs. Be sure to use a good
plug which makes a very tight contaet,
or losses will result at this peoint. A
glance at the photographs and diagrams
will give any further details and no more
need be said of the oscillator at this
point,

Oscillator Power Supply

The power supply for the oscillator
should be capable of delivering around
660 to 676 volts at least one hundred mil-
liamperes, although the highest plate cur-
rent drawn by the oscillator was 90 mills,
(M. A.) It should be well filtered in order
that the quality of the voice will not be
impaired by a “hum” on the carrier. A
brute force filter was used because of its
simplicity and effectiveness, Some might
shudder when they see a 2 mf., condenser
used directly across the mercury vapor
tubes, but there is really mo danger in
this, because the tubes are operated well
under their peak veltage rating. The type
866 can be used at this point in place of
the 871's or 888’s, whichever you wish to
call them, that are shown in the diagram.
A type 5Z8 can also be used here with
much less “hash” (noise caused by vapori-
zation of the mercury) in the receiver,
but this tube will be considerably over-
loaded and long life cannot be expected
from them. However, they are not ex-
pensive and the reduction in noise might
make their use worth while. The filter
choke is of the common variety, rated at
30 henries and 150 mills, (M. A.) The
power transformer has a high voltage
secondary with 650 volts each side of

center-tap, which with the filter system
and rectifier tubes used, gives around 650
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5 and 10 meter push-pull

volts at 90 mills (M. A.) pure D.C. This
transformer also has a 2.5 volt winding
for the rectifier tubes and two 7.5 wvolt
windings, which are hooked in parallel to
supply filament voltage for the oscillator
tubes. So much for the oscillator power
supply.

The Modulator

A good modulator unit is just as im-
portant as the oseillator, beeause it is
the modulator that is responsible for the
voice being super-imposed upon the R.F.
ecarrier wave.

The most economical modulator is the
class “B” type, which has become very
popular with the “Hams.” The one shown
here uses a 56 class “A” speech amplifier
transformer, coupled to a 46 Class “A”
driver, which in turn furnishes excitation
for the two 46's in class “B" push-pull.
The plate voltages for the tubes are as
follows—250 for the 58, 250 for the 46
“A” and about 450 for the 46's in Class
“B.”" With these voltages on the various
amplifier tubes it is possible to comﬁletely
modulate the R.F. oscillator with 6560
volts at 90 milliamperes input. Here also
good squipment iz necessary if full out-
put is to be obtained from the tubes, with
anything like BC (broadeast) quality,

The output transformer used in this
modulator has a secondary with taps
varying from 3,000 to 8,000 ohms impe-
dance and provides a very flexible unit,
which can be coupled to almost any out-
put load efficiently and thus permit a
maximum transfer of audio voltage. The
method of calculating the load impedance
of the oscillator is—Plate wvoltage divided
by plate current.

It is to be remembered that the micro-
phone is responsible for the quality of
voice fed into the modulator. Use nothing
but the highest grade single-button, or pre-
ferably a good double-button mike for the
best quality.

With the values shown in the diaprams
the plate current of the oseillator should
be 60 mills (M. A.) without the antenna
coupled, and 90 mills with the antenna
coupled loosely to the plate “tank.,” Do
not exceed thiz wvalue, or the tubes will
loose their activeness; higher plate cur-
rents also make it difficult to obtain 100
per cent modulation., If everything is con-
nected properly, an indicating device such
as a Christmas tree bulb or an R.F. am-
meter connected in the antenna will show
a decided increase in brilliancy (or deflec-
tion) as the miecrophene is spoken into.
Careful adjustment is absolutely neces-
sary if maximum results and a good per-
centage of modulation are to be obtained.
The writer has seen an adjustment in a
five meter transmitter so slight as teo
cause: the frequeney to shift only 100 KC,
bring the signal strength from R3 up to
R8. Cooperation with another amateur is
very necessary, for his reports checked
against your adjustments is the only defi-
nite proof of the value of your efforts to
obtain an optimum adjustment.

The radiophone described has been in
operation about three months and the au-
thor has received an RE8 to RY report from
most every station contacted.

oscillator and modulator,

Parts List (Oscillator Circuit)
1—double-section Cardwell variable con-
denser 100 mmf. per section with mi-
calex insulation (featherweight).
7—stand-off insulators with pin-jack re-
ceptacles (Johnson; Fleron).
5 mmf. midget tuning
Hammarlund (National).
2—4-prong iselantite sockets,
(Hammarlund).
1—No, 100 National R.F. choke (2.5 mh.).
1—20,000 ohm grid-leak (10 watts or
more).
1—100 ohm center-tap filament resistor.
1—single pole, single-throw snap switch.
1—set of coils—see coil table.
2—type 800 RCA Radiotron tubes
vania 824).
l1—aluminum chassis, 77x10"x2” deep.

Oscillator “Power Supply” Parts
1—power transformer, 650-0-650, 2.5, 7.5

condenser,

National

(8yl-

volt filament. R. T. Co.
1—30 henry 150 mil. filter choke. National.
2—2mmif. 1000 volt filter condensers,
Flechtheim.

2—4 prong sockets, National.
2—type 871, BB& or 866 mercury vapor
rectifier tubes. RCA Radiotron, {(Arco).

Modulator Parts List

1—Microphone, TUniversal. (Single or
double button.) Amplion; Lifetime;
Miles; Mayo.)

1—Microphone transformer, TUniversal,
(Single or double button type.)

1—3:1 ratio audio transformer. National

(or other make).

1—Class B input audio transformer, Na-
tional.

1—Class B output audio transformer Na-
tional. (With tapped secondary.)

1—Power transformer 450-0-450, 2.5, 2.5
windings, 5V. National,

2—8mmi. 500 volt electrolytic condensers,
Flechtheim.

1—1lmmf. 400 wolt by-pass
Flechtheim.

1—20 mmf, 25 V., electrolytic condenser,
Elechtheim.

1—20,00v ohm
ohms.

1—2 000 ohm 2 watt resistor, Lynch.

1—20 ohm center-tapped filament resistor.

4—b wafer sockets, Eby.

1—4-prong wafer socket, Eby.

l—aluminum chassis 13"x10"x2",

Tubes for the modulator unit are:

3—type 46 RCA Radiotron.

l—type 56 RCA Radiotron.

1—type 5Z3 RCA Radiotron.

Coil Data

5 Meters
Antenna—2 turns each (make twao).
Grid—8 turns, 7« inch space between
turns.
Plate—4 turns.
turns.

condenser,

registor, tapped at B,000

1, inch space between

10 Meters

Antenna—same as for 5 meters,

Grid—same as for 5, but tuned with a
100 mmf, condenser,

Plate—6 turns, % inch space between
turns.

*All eoils are 1 inch inside diameter
and wound with # inch diameter copper
tubing.
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The SHORT-WAVE

BEGINNER

Here we have a front view of the 1-tube “Twinplex” receiver developed by Mr. Worcester.,

The (19 5390

1 tube does the work of 2!

-Tube TWINPLEX

By J. A. WORCESTER, J¥.

® IT can be stated, without possible
fear of contradiction, that the most
popular short-wave receiver from the
constructor's standpoint, at the present
time, is a two tube affair consisting of
a regenerative detector and one-stage
audio amplifier. It is, of course, true
that many home built receivers also in-
clude a stage of radio frequency ampli-
fication, either of the tuned or aperiodic
variety, and possibly an additional
stage of audio frequency amplification,
as well; to provide sufficient volume for
loudspeaker operation under favorable
conditions. However, those fortunate
enough to afford these more complicated
receivers generally prefer to purchase
one of the many excellent commercial
receivers employing such circuits
rather than to undertake the construe-
tion themselves; as the savings that can
be effected thereby are generally not
sufficient to justify such a procedure.
The average prospective constructors,
becoming interested in short wave re-
ception for the first time prefers as
simple a receiver as possible consistent
with satisfactory results. A one tube
receiver iz undeubtedly the ideal solu-
tion but unfortunately such a receiver
of the conventional regeneritive variety
will not produce sufficient volume for
satisfactory headphone reception. The
writer has been interested for some
time in designing a one tube receiver
which would retain all the essential
features of the conventional two tube

receiver and at the same time produce
the simplification in wiring and appara-
tus effected by the single tube con-
struection.

New 53 Tube

pentode without the latter’s disadvan-
tages of wiring complications and heavy
plate current drain,

Employed

T h e schematic
wiring diagram
of such a receiver
is shown in Fig.
1. The tube em-
ployed is the new
53 which really
consists of two
tubes in one. This
tube was de-
signed as a Class
B Twin amplifier
but due to the
comparatively
large static plate
current drawn, it
can be readily
adapted to detec-
tion and Class A
amplification.

As an audio
frequency ampli-
fier this tube is
very effective
since its amplifi-
cation factor is
about 35. This

permits an ampli-
fication approxi-
mating that of a

Looking at the back of the 1-tube “Twinplex,” in which a single
53 type tube performs as hoth detector and A.F. amplifier.



50 OFFICIAL SHORT WAVE RADIO MANUAL

PHONES
RS
}
i “ rs AE‘"} bl
L E ) B+ 180V.
= ANT.
{
K
Li= FL 106
L2= PTOF

3)

PHONES
Cl
b |l [l
3 " ,E 3
2.5V,
Bt g EI A.C.
GND. T (FILAMENT)
NO.24 ENAM N2, 24 ENAM. NE,24 ENAM. NE. 24 ENAM,
CLOSE WOUND CLOSE WOUND 5" cLosE wounD %2 CLOSE wounD 34
BTURNS — L

7] £ ! ~—‘
METER COIL METER COIL METER COIL METER. COIL =S r-—— .i,?ﬁ

The drawings above show both the schematic and physical diagrams for the one-tube “Twinplex” receiver—in which a single
51 tube does double duty: that is, it performs both as a detector and as.an A. F. amplifier—true economy! Data for winding
your own coils is miven in the diagram above.
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. The use of this tube as a detector results
in a substantially greater output than is
possible from the usual low-mu triode,
while maintaining the desirable characteris-
ties of this type of regenerative detector;
namely stable and foolproof operation and
simplified construction. As is well known,
a screen-grid detector is often rather tricky
in operation, especially when regeneration
is controlled by screen-grid voltage varia-
tion, which often proves somewhat confus-
ing to a beginner.

Regeneration is controlled by varying the
plate voltage by means of a 25,000 ohm
potentiometer. Independent volume con-
trol is provided by a 200,000 ohm potenti-
ometer across the audio frequency trans-
former secondary as the volume often be-
comes too great for comfortable headphone
reception particularly on strong amatenr
and 49 meter broadeasting stations.

The tuning condenser has a capacity of
140 mmf. and is employed in conjunction
with a set of short wave octo coils.

Plate Supply from Batteries or “B”
Eliminator

It will be noted that a plate potential of
180 volts is required and this may be ob-
tained either from dry batteries or a well
filtered “B” supply. The heaterzs require
21 wvolts A.C. which may be obtained from
a suitable step down transformer.

The general layout of the various parts
can be noted from the photographs. It
will be seen that an aluminum panel is
employed in conjunction with a wood base-
board. The panel is 6”x9”x1/16" and the
basehoard 7"x9"x%”, The variable con-

denser along with the two potentiometers
are mounted on the front panel while the
remaining apparatus is mounted to the
basehoard. External connectiong are made
by means of Fahnestock c¢lips mounted at
the rear of the baseboard.

The antenna compensating condenser
is made by connecting a piece of bus-bar
wire to the antenna clip and bending up-
right as shown. The other electrode con-
sists of about 15 turns of hook-up wire
eoiled around the hus bar. Adjusiment is
effected by moving the coil off of the wire
until the desired coupling is obtained. For
this reason, it is desirable not to wind the
hook-up wire too tightly around the bus-
bar or it will not be possible to slide the
coil conveniently. The adjustment of this
condenser is not eritical and for normal
operation can be left “all in.” When “dead
spots” produced by antenna absorption are
encountered the coil can be moved off the
busbar until the dead area is reduced to
one or two dial divisions. As this results
in decreased input it is advisable to in-
crease this capacity when the “dead spot”
area has been passed.

When wiring the set it is absolutely es-
sential to ground one of the heater lines,
as shown, if satisfactory operation is to be
obtained.

Operation and Results Obtained

In operation, the set is exactly the same
as the conventional two tube regenerative
receiver and consequently it will not be
necessary to go into detail regarding same.
The results obtained during a week of test-
ing have been exceedingly good. The for-

51

eign stations received during this period
include EAQ. GSB, GSA, DJC, HKD and
0XY. No listening was done during the
daytime which accounts for the absence of
25 meter stations. The receiver is also very
satisfactory for C.W. reception.

Parts Required

C;—=See text

Cs—Hammarlund “Midline” midget variable
condenser—140 mmf., Type MG-140-M.

C.,—Molded mica condenser—.0001 mf.

C,, C,—.5-5 mf. dual by-pass condenser.

C.—.0005 mf. Mulded mica condenser.

L, L.—S8et of short-wave Octo-Coils 16-200
meter.

RFC—Hammarlund isolantite R.F. choke, 8
millihenrys, Tyze CH-8. :
R1—31§neg. grid-leak; Lynch (Internation-

al).

R,—400 ohm wira-wound Resistor.

R,—200,000 ohm potentiometer (Acratest)

R,—25,000 ohm potentiometer (Acratest)

R;—50,000 ohm resistor, Lynch (Interna-
tional).

T,—Audio frequency transformer.

1—Alden 4 prong socket, type 481X,

1—Alden 7 prong socket, Type 487.

7—Fahnestoek elips.

1—Type 53 Tube.

1—Roll hook-up wire.

1—National Type “B" Velvet-Vernier dial
(0-100-0).

l—Aluminum panel 6”x9”x1/16”.

1—Baseboard 97xT"x%".

1—Type 53 tube; Gold Seal, Areo, Van
Dyke.

The *“Tinymite" 1-Tuber Rolls ‘em In

All ready for action—the “Tinymite” 1-tube S-W Receiver and phones.

@ THE tickler switch of the Tinymite

receiver rotates from the bottom
to the top for higher waves, so that
when the tickler switch is set on the
third point from the bottom and the
secondary switch is set on the third
point from the top, they are on 160
meters and one should be able to hear
amateurs, phone, police calls and air-
planes. If the set refuses to oscillate
on the lower waves, keep moving the
tickler switch toward the top. If broad-
cast waves are desired, turn the sec-
ondary switeh to the bottom point and
leave tickler switch on the 160 meter
or third peint from the top, or move
up to the top point.

The author has a confirmation on
duplex speech between WS3KL and
Sandy Hook, N. J., and other “DX"
records, which he can swear to if neces-
sary. He has received (at Tionesta,

Pa.) amateurs, phone, police -ealls,
pilots in planes, plane stations and
broadeast, all on a sixty-five foot
derial, one 45 “B” battery and 4%
volts “A" battery on a 99 tube, which
seems to work best in the set. You
might try a 30 type tube.

The author has heard police calls
from Lansing, Pittsburgh, Cincinnati,
Chicago; plane stations such as Toledo,
Indianapolis, St. Louis, Cleveland and
New York. The regeneration slide is
critical on airplanes. If the set fails
to oscillate pull the coils together, if
too much, push apart, slowly turning
the tuning eondenser.

The aerial condenser is critical and
seems to work good when set close;
try adjusting it for different wave-
lengths. Give the set a critical test on
a real aerial. If too much oscillation
occurs shorten the aerial or adjust
aerial condenser slowly.

Parts List for “Tinymite”

1—celluloid panel—bakelite may be used, 43§
X .

L1—The secondary is & coil taken from old
Crosley “pup.” It was tapped at four
evenly divided places,

is the tickler, a coil taken from RCA old
type superhet, It is tapped at four
evenly divided points.

C1—.0001 mf. midget condenser, Hammarlund

{National)
C2—vernier condenser, 10 to 20 mmf. capacity.
—Hammarlund (National)

C3—.0001 mf. midget regeneration control

condenser.

L2

Rear view of the “Tinymite.”

C4—midget vernier—2 plate condenser; about
10 to 20 mmf.—Hammarlund (National).
C5—80 mmf. trimmer (Hammarlund) aerial
condenser.
C6—. 0002 mf. grid condenser; .0001 or 00015
may be used instead.
R1—21% megohm grid-leak.
tional).
R2—10 ohm fixed rheostat, .
—L. 8. Hoover, Tionesta, Pa.

Lyneh (Interna-

Ng 24 0R 26
0.CC. WIRE

PHONES

Hook-up for the “Tinymite”
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The Short-Wave Megadyne

By HUGO GERNSBACK

® RECENTLY, after quite a good deal

of experimenting, which covered a
term of severa! months, T devised a new
circuit which is termed the “Megadyne”

circuit. (Megas, the Greek for “great”;
dyne, Greek for “power.”) The ecircuit
originally was devised by the author for
the broadeast band, and is unique in that
it iz actually possible to operate a loud
speaker from a single tube.

To those interested in the broadcast
receiver, 1 refer to the July 1932 of
RapI0-CRAFT and my article entitled the
Megadyne One-Tube Pentode Loudsneaker

et. :

Incidentally, this simple set, which
anyone can build, brought in stations
from Pittsburgh, Cleveland, Springficld,
Mass., Hartford, Conn., with good loud
speaker strength without any trouble.

The cireuit is, to the best of my knowl-
edge, new in that the tube really works
“backwards.” In this cireuit, I also make
use of my old Interflex idea, where the
crystal is inserted directly into the grid
eircuit of the tube.

Having had such astonishing results
with this little set, I thought it worth-
while to devizse one for short waves also.
Some modifications had to be made from
the original broadeast set, and the short-
wave set and its cireuit are deseribed in
these pages.

Of course, T do not claim loud speaker
strength on the Short Wave Megadyne,
but I do claim that the signals that you
get with this one-tube receiver are far
more powerful than from any circuit
which I have as yet tested or tried.

It may be possible in locations which
are superior to New York City to re-
ceive certain short-wave stations on the
loud speaker with the Short Wave Mega-
dyne, and if this is the case I certainly
would like to hear from those who have
tried the combination.

I have also given the specifications for
an extra coil termed “broadeast coil,”
which ean be plugged in, in which case
the set becomes a one-tube loud speaker
type for broadcast purposes. However,

‘ resents
.| culminationof
S imearly temn
‘years research
| work by Mr.
i Gernsback
L and  we are
© sure that all
phert - wave
“hounds™ will
be tickled pink
with this ultra
efficient and
economical re-
ceiver, T h e
Megadymne
‘uscs but one
tube and most

. stations camn
{ e brought in

on the Ilound
| mpeaker with
i it.
i e

the tuning of this broadcast coil is some-
what broad, and the set cannot be used
in the proximity of a powerfal broadeast
station. Out in the country, and away
from stations, it will perform excellently.

The Circuit

The Short Wave Megadyne circuit dif-
fers slightly from the original circuit of
the Megadyne for broadeast reception.
In the latter, regeneration was obtained
by comnecting the tickler eoil in the con-
trol grid eircuit of the tube and coupling
this coil to the input coil, which was

OFFICIAL SHORT WAVE RADIO MANUAL

The Short Wave Megadyne One-
Tube Pentode Set is an adaptation
of the author’s Megadyne One-Tube
Loudspeaker Set for broadcast re-
ception. While the author does not
claim that stations are received gen-
erally with loud speaker strength,
still we have actually listened to
'phone broadcasts of a great number
of eastern amateurs, all of which
were received with fair loud speaker
strength; this, in New York City,
where short-wave conditions are
none too good. The author would
be happy to hear from those who
have built this really remarkable set.

connected in the sereen grid eircuit. The
sereen grid in the Megadyne is used as
a contrel grid.

In the Short Wave Megadyne, regen-
eration is obtained -in the eonventional
manner, with the tickler coil in the plate
circuit. This gave better control of re-
generation, which was found more eriti-
cal for short-wave reception when a num-
ber of plug-in coils were used with fixed
tickler windings than for broadeast re-
ception with a single tuner with a vari-
able tickler winding.

The elementary cireuit is shown in
Fig. 1. It employs a type '38 pentode
tube (although any pentede or any
screen-grid tube has been found satis-
factory). The tube is connected as a

Hear chassis view of the short=wave Megndyne, ns perfected by Mr, Gernsback,
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Above—Winding datn for Oectocoll, or
simllar shaped form, having suficient
inductance to cover the bromdenst bhand
with Q0M015-mf. condenser.
At rwight—Pleture dingraom which any-
one can eaxily follow In bullding the
short-wave Megndyne,

space-charge regenerative detector; that
is, the control grid is connected to a
plus potential of 6 to 10% volts with
respect to the negative side of the fila-
ment or eathode and the sereen-grid is
then used as a comtrol grid. The plate
potential may be 90 wvolts, although as
low as 45 gives satisfactory results.
These voltages may vary when other
types of tubes are used.

A distinctive feature of this ecircuit
is the use of a fixed crystal detector (D)
connected in series with the (screen)
grid of the tube, as shown; its use con-
siderably improves the wvolume of the
signals. It acts as a rectifier and there-
fore feeds a rectified or audio frequency
signal to the input of the tube so that
the tube serves the dual purpose of func-
tioning as a regenerative R.F. amplifier
and an audio amplifier. The method of
controlling regeneration and the general
method of tuning the circuits may be
any of the several standard varieties
now employed for short-wave work., With
the use of plug-in coils with fixed eoupl-
ing between plate and grid circuits a
variable resistance or capacity regenera-
tion control is essential. The former
method is employed in this particular
girtl:uit, as it gives a more uniform con-
rol.

Construction of Set
As shown in the photographie illustra-
tions, the set was built in a very simple
manner in order to prove the efficiency
of the circuit and also allow for making

METAL
5 PANEL

p\—

/r

any changes in the wiring, if necessary,
for experimental work. A metal panel
8 x 4% inches, mounted on a half-inch
baseboard 8 x 6 inches, forms the frame-
work of the chassis. The use of a metal
panel is recommended, as it eliminates
hand capacity.

On the panel are mounted a 10-ohm
filament rheostat, R1, which also serves
the purpose of opening the filament ecir-
cuit when in the “off” position; a 400-
ochm potentiometer, R2 (mounted at the
left) which controls regeneration; and
a 00014 mf. midget variable eondenser,
€2, for tuning the various wave bands.
A vernier dial is used on the tuning
condenser.

On the baseboard are mounted seven
terminals, a home-made antenna series
condenser, C1, a four- and five-prong
socket, grid condenser, C4, crystal, shunt
crystal condenser, C3, and bypass con-
denser, C5. The location of the various
parts iz clearly shown in the illustra-
tions. The pig-tail grid leak, R, is
mounted directly on the tube socket.

The antenna series condenser com-
prises a metal plate, 1% x 1% inches,
mounted flat on the board and held by
the serew that fastens the antenna ter-
minal. The other plate of the condenser
is 1 inch wide and 2% inches long and
is bent around the edge of the hasehoard
and held in place with a wood screw.
Between the two plates is placed a sheet
of miea. The upper plate tends to spring
out and is held down with a screw, the
turning of which varies the capacity.

The shunt condenser aecross the erystal
detector was found mnecessary to act as
a by-pass across the crystal and allow
the R.F. currents to pass through to the
grid of the tube and maintain oscilla-
tion, The lower the capacity required
to maintain oscillation the better. Since
this may vary with different coils in the
circuit, an adjustable condenser having
a maximum capacity of .001 mf. is em-
ployed.

Two metal contact springs from an
old vacuum tube socket, mounted on the
shunt erystal condenser as illustrated,
are used to support and make connection
to the crystal detector. This allows the
detector to be quickly removed and re-
placed with a different one, or reversed.
It has been found that the polarity of
the detector is sometimes important.

The 400-ohm potentiometer that con-
trols regeneration is connected directly
across the tickler winding of the plug-in
coil. The center connection of this po-
tentiometer is connected to plus “B”, and
since it is at high potential, the shaft
of the potentiometer must be insulated
from the contact arm or any of the
terminals. Some makes of potentiometers,
such as the one used, have insulated
shafts and can be mounted on grounded
metal panels.

The complete wiring of the set is
shown in Fig. 2. The various parts are
lettered to correspond with the lettering
in the other illustrations and in the list
of parts, so that the bhuilder will have

NE.24 ENAM. Ng 24 ENAM
CLOSE WOUND —¥— CLOSE WOUND
. & TURNS 8TUR

N2, 12 ENAM. HE. 14 ENAM
SPACED SPACED
5 TURNS 12 TURNS

16 TO 30
METER COIL

Y

X

N2 24 EMNAM i
CLOSE WOUMND
12 TURNS

ORI RARERIVE

NEZ. 14 ENAM
SPACED
26 TURNS

4 TO 10!

29 TO 58 5 5
METER COIL METER COIL

e 24 EMAM, [T
CLOSE WOUND il u'lwu
y’ 20 TURNS
"
52

N2 24 ENAM,
SPACED
45 TURNS

100 TO 200
METER COIL

Coil winding data for the four principnl short-wave bands, using Octocoils or similar shaped forms; round itubes can be
used without much diserepancy In the wavelength covered.
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Schematic diagram of short wave megadyne.

little difficulty in assemblying and wiring the
set.

The Coils

While any good set of standard plug-in coils
may be employed, it is recommended that the
builder wind his own either on tube-base forms
or on regular plug-in forms. In winding your
own coils the data given on page 395 of the
April, 1932, issue of SHORT WAVE CRAFT may
bhe closely adhered to. The socket connections,
as shown In Fig, 2, are correct for these plug-
in coils.

Operation

In operating the set, a coll covering any
desired waveband should be inserted in the
socket and the fllament rheostat, R1, turned
all the way on., After about 30 secconds the
tube will warm up and the set will be ready
for operation. With the regenmeration control,
R2, turned to one sikle the set should not oscil-

late. By turning this potentiometer slowly,
the set should start to oscillate and then the
tuning condenser, C2, ean be turned until the
heterodyne squeal of a station ig heard. It
may then be well to try reversing the crystal
detector and leave it in the position that gives
loudest response. For code reception the set
gshould remain in this oscillating condition.
For phone reception potentiometer, R2, should
be turned until the set just stops oscillating
and the station is heard loud and clear.

When using the small coils it will be found
that the antenna edndenser, C1, should be
adjusted so as to have very little capacity:
with the largest coils this condenser can bhe
adjusted to maximum eapacity. This adjust-
ment may vary with different types of aerials
and no set rules can be given,

The batterles used for operating this set
depend upon the type of tuhe employed. Using
a type B8, four 14-valt ddry cells connected
fn series furnigh the filament eurrent. and two
ti-volt units furnish the -prate potential. A

WAVE RADIO MANUAL

4% volt “C" battery is used for the space
charge grid. The ingenious builder of course
can make it for A.C, or D.C, operation if he
desires, although the current consumption of
the single tube iz so low that we believe bat-
tery operation i8 more practical and less
troublesome,

Those who operate this set will be amazed
at the ease of control and lack of dead-spots
in the tuning spectrum. The cirenit goes
gradually into o=eillation,

In actual tests, stations all over the country
could be picked up on any of the short-wave
hands. This includes pollee signals from all
over the United States, telovision signals, ama-
teur phone and code; transatlantic phone con-
versations and, under favorable conditions, for-
eign broadeast stations., Canadian and U, 8, A.
short-wave broadcast stations came In with
surprising volume—some of them loud enongh
to operate a loud speaker with fair velume.

List of Parts
set short-wave plug-in eoils (Octorolls).
00014 mi. Hammarlund midget condenser, C2.
001 X-L-Radio adjustable condenser, C3.
00025 mf, fixed condenser (Polymet), C4.
Homemade antenna condenser, C1.
001 fixed condenser (Pilot), C5.
BMS3 fixed crystal detector {Brooklyn Metal
‘Stamping Co.), D,
l-megohm grid-leak (Durham), R
10-ohm filament rhepstat (Carter), R1
400-ohm Clarostat potentiometer with shaft
insulated from terminals, R2,
Four-prong socket (Benjamin).
Five-prong socket (Benjamin).
Fahnestock binding posts.
Vernier dial, 0-100 (Kurz-Kasch).
haseboard, 8 x 8 x B4 inch plywood.
panel, aluminum, 4% x 8 inches,
‘38 pentode, 6.3-volt type.
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l A T U B E R By CLIFFORD E. DENTON

® THIS article is not dedicated to the

person who can build a short wave
receiver but to the person who would
like to but thinks that he would never
get it together and if he did finish the
construction that “it would'nt work”
anyway.

Look at the picture diagram and see
that little gadget marked-2; well, this
unit has the effect of increasing and de-
creasing the length of wire that is called
the aerial. The idea is to bring the
electrical length of the aerial down to
such a value that it will give the best
results. How does it do it? Don't worry
about that now. When an electrical cur-
rent flows down the antenna to the set
it is following the first law of electricity
and follows the path of least resistance
and continues through the coil marked 2.

Let’s start with a simple one tube
receiver; because, if we make a mistake,
one tube may burn out and not four or
five, and besides a minimum number of
parts will be necessary for the econstrue-
tion of the receiver.

By what manner and means does the
set work? Simple. Light your pipe and
listen,

Passing through coil 3 as though it were
running from a bill collector, it rushes to
the ground and then back to the trans-
mitter. Well, that is one way to tell it

Now, as the energy flows through the
coil of wire 3, it is held back by the
magnetic force generated by the flow of
energy. In other words, the coil says
“let's talk this over.” This halting or
blocking action causes the energy to

build up to appreciable amounts, if the
units called a condenser, 6§ and 7, are so
adjusted that their electrical length is
the same as that of the transmitter. In
fact, one would have perpetual motion
right here if the coil and condenser were

perfect. You see, the energy would
chase around and around like a dog
chasing its tail. See Fig. 1. When the
dog gets tired he stops and the electrical
losses soon stop the energy from going

around and that is a good thing too, as
it permits more energy to flow into the
cireuit to merry-go-round awhile.

This energy causes a surprisingly large
electrical force to appear between the
control member of the vacuum tube
called the grid and the heating element,
called the filament. This force is greater
in value than the original energy de-
rived from the aerial,

Unit 8 stores this force as though it

“Simplicity” fa the keynote in this 1-Tube S-W Receiver,

“Thrills by the carload”

are yours at an insignificant cost.
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FIG. 1

@ <

DETAIL OF TUNING CONTROL OF
CONDENSER 7

FIG 3

[

- PHONES
s

were a storage tank and delivers it to
the control unit at regular intervals of
time.
called a grid-leak, permits surplus energy
to flow off to the ground.

force applied to the grid causes a sym-
metrical
drawn from the battery connected to the
remaining element in the tube called the
plate.
energy flowing in the phones causes the
small diaphragm
speech, music, code signals,
have you.”

Fig. 1—0Oscillations flow around a tuned cirenit like a dog chasing its tail.

Details for drilling panel, calibrating the band-

spreader condenser dial and battery connections are shown above.

The poor electrical path of unit 9,

This rise and fall in the wvalue of

rise and fall in the energy

This change in the amount of

to vibrate, emitting

or “what

known as a fank eondenser and serves
as a master control for the band-spread-
ing tuning condenser T,
and 20 are mounted on the panel.
tuning dial has a template to aid in the
drilling of the three holes necessary for
mounting the dial.

Units 6, 7, 12
Each

The rest of the parts are mounted as

shown in the pictures and the detailed
picture drawing, Fig. 4.

Run the wires exactly as shown in

Fig. 4, carefully soldering each lead as
the work progresses,
to construct this set and who can follow
a schematic diagram, Fig

For those desiring

. 5 can be con-

sulted. SOLDER EVERYTHING CARE-

Construction Remarks
The detailed drawing covering the

drilling specifications of the front panel
iz shown at Fig. 2 with a special tem-
plate for laying out the tuning control
for the condenser 6.

Condenser 6 is

FULLY AND CHECK OVER ALL
CONNECTIONS!

Testing Your Receiver
After all of the connections are made

the set can be tested. Connect the bat-

teries as shown in Fig. 6 and insert a
type 30 tube in the socket 10. Turn the
control knob on the left hand side of the
front panel to the right and adjust the
knob on the rhecstat until the filament
inside of the tube glows with a dim
cherry light. If a voltmeter iz available
then adjust 11 wuntil the meter reads
two volts. This is the correct operating
point for this type of tube,

Plug in the coil with the yellow band
around the top and set the knob con-
trolling condenser 6 to 25 on the scale.
Turn the knob on the left hand side of
the front panel full on. Turning the
main tuning control under these condi-
tions should bring forth a series of
whistles and chirps and if there is any
speech or music being broadeast at that
time it will be badly distorted. After
a signal has been picked up turn the
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Regular schematie wiring diagram (Fig.

5) for the Denton 1-Tuber ix shown above at left;

popular picture diagram

(Fig. 4) which anyome c¢nn follow, is shown at right.
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knob of unit 20 slowly back until the signal
clears up. Then readjust the master tuning
control 7 for maximum volume.

Aerial and Ground

The acrial can be any length ; use the same
aerinl that s counected to the recciver used
for broadeast reception. Make sure that the
copneetion to the ground is well made. Solder
this connecetion if possible. Toose connections
incrense the nolse that tends to swamp out
the signal; the better the connections the less
the nolse and the more satisfactory the re-
ception.

Troubles and Where to Find Them
Every radio set, no matter how simple, can
refuse to work. The following information
may be helpful :

If the Set Doesn’t Work
“RB* hattery conncctions reversed.
Dry cells defective or worn out,
tery.)
Wires left off in the construction.
Tube defective. (Have it tested.)
Antennag touching the gide of the house and
Hgronnded ¥
One of the windings of the coils “opened”

Tube Lights But Set Will Not Oscillate
(Squeal)

“B* hattery run down. Veltage too low.

Tube defective. (Tube ocan light and still be
to good.

Feed-back conncctions awrong.
nections ¢ and y, Figs. 4 and §.

Open connection due to poor soldering or
careless handling.

Improper adjustment of condenser 2.

(“4* bat-

Reverse con-

Set Works but Signals are Weak

“R*" roltage toa low: inereasc the veoltape
by adding a new “B” bailtery in series.

Tube old or defective.

Adjust the small condenser 2 for mazimum
results.

Increase size of aerial.
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Parts List 1 Alden Mfg, Co, set of short-wave coils (3,

6 Fahnstoek clips (1, 5, 14, 15, 17, 18, 19). 4). 3 1is the large winding and 4 i3 the
1 Tilot 4-prong socket for the plug-in colls. small winding on all four coils.
1 Alr-gap 4-prong socket for the type 30 de- 1 Frost 100,000-0hm potentiometer with power

tector tube (10). switeh (20, 12).
1 Tilot 23-plate midget condenser (8). 1 Aerovox mien condenser, .441.mf. (13).
1 l‘:ll:r.t T-plate midget cm{delmrgé’;)}v_ i i 1 Pair of good phones (16),
} i1?{I-?l;ﬁzll:;nnu?i;]{i;;s:‘::;: né;.r'é—me;_;:hm vresisl— 2 Woeodsn bassboard, 11 3 #4 = 4 fuoh thick:

tor (D). 1 Aluminum front panel, 6 x 11 x 1/16 inch
1 I'acent 10-ohm rheostat (11). thick.
1 Hammarlund equalizing condenser BC80 (2). Wood screws, solder, soldering lugs, wire, etc.

DATA ON ALDEN PLUG-IN COILS
Number of turns

(1) 43 6 Plteh No, 22 DLS.C. Primary 4 turns No. 31 D.8.C.
(2) 10% 12 Piteh No. 22 D.S.C. Primary G turns Xo. 21 D.8.C.
(3) 225¢ 16 Pitch No. 22 D.8.C. Primary 7 turns No, 31 D.8.C.
(4) 51% 40 Piteh No. 22 D.8.C. Primary 15 turns No. 31 D.8.C.
(3) 68% Close wound No, 28 D.5.C. Primary 28 turns Xo. 36 D.5.C,
(8) 1318 Bank wound, 2 layers, No. 32

(Optional Litz)
WAVE BANDS :

Primary 32 turns No. 36 D.S.C.

(1) Blue—10 to 20; (2) Red—20 to 40; (3) Yellow—40 to 80: (4) Green—80 to 200;

(5) White—200 to 3503

(8) Orange—330 to 530.

D.§5.C,—double silk covered. Pitch—turps per inch.

Tag “genaitive” phonea,
Jective.

Poorly soldered connections. Resalder all
connections, using a clean, hot iron,

These suggesztions shonld help the fellow
building his first short-wave receiver. If von
have trouble, read these notes over again and
see if you can be your own “‘trouble shooter.”

Short-wave receivers of the more simple type
liave heen descrihed hefore but they have lacked
several features that have been incorporated in
this deslgn.

Beginners have a habit of passing over any
number of stations because they are used to
tuning a broadeast receiver. A short-wave get
should be tuned VERY closely, because if you
don't you will miss them. Note that the main
tuning eondenser hag but a few plates and is

Phones may be de-

equipped with a vernier dial for critical set-
ting. The effect of tuning this small condenser
is that of spreading the 100-degree tuning
range over Ao small portion of the total range,
whieh ecould be tuned by means of condenser 7,
which is very large. Thus with a very simple
get of coils the “tuner-in® can pick out that
portion of the varlous tuning ranges that will
give the maximum tuning control for aceurate
tuning, This feature alome will be of assist-
ance to the heginner trying to find out about
these short waves.

As experience crawls upon us, short-wave
reception will lose =ome of its mystery and the
bullder of this simple receiver ecan look for
bigger and hetter sets to bumild, but in the
meantime let's try and huild this one first,

2-Tube ‘‘Old Reliable”

® TO make the chassis of this instru-

ment, procure an aluminum cooky
sheet. These sheets are 12 x 1512
inches (cut as in diagram). This can
be cut with an ordinary wood saw.
Take piece INo. 2 and bend as in Fig.
1. If no vise is handy bend it in the
jaw of a drawer. Next drill all holes
or punch out, then finish with (file.
Note that the small hole already in the
pan has been enlarged, and iz now
used for bringing the cable through.
The 7 inch piece of aluminum is for a
front panel. Care should be taken not
to scratch the surface.

To make the coils obtain three tube
bases. Make a hole over each prong
by first filing a groove then punching
through with an awl. Wind the coils
with No. 18 enameled wire. Note that
the tickler eoil is reversed. This is
not necessary but it helps the set to
oscillate. The ends of each wire should
be scraped clean of all enamel, then

pushed down into its own designated
pin or prong, To hold these wires in
place in the prongs, take a match,
sharpen one end, then force this end
down inte the prong with the wire.
Now snap the remainder of the match
off. This makes a very neat job, and
no solder is required.

The choke is jumble wound on a
12 inch core spool and consists of 150
turns of No. 24 wire. The 7 plate

antenna series condenser should have
one stator plate removed. This will
allow the set to oscillate correctly
when used with an aerial of 100 feet.

GRID

BOTTOM OF COIL SOCKET

TO P G _ o TO
PLATE GRID
TO
Fy wHOKE

WOTE: TICKLER €OIL 1S REVERSED
27 - 55 SEC.0V2TTCK - GlaT
18 = 313 sec«5!/mTick. 3ifar
15 = 22 seEC-3Yarmces 3T

T, f 0.1=MEG.
%-fwml ( OPTIONAL )

>

FIGA "i"AGwo. "Ad" 448V +aov,

Details for building Mr. Simmons’ 2-Tube
Short-Wave Receiver, including wiring
diagram.

The lead-in is brought in through a
grommet in the right side of the set.
The ground is connected directly to
“A" minus on the “A” battery.

The filaments are lighted from a two
volt battery or from a battery of two
dry cells in series, with a ten ohm
rheostat in ““A’ plus or “A” minus.
This set was constructed to see if it
was dposs.‘ible for the average person to
build an efficient, small and depend-
able set at home with no tools other
than those found in every home; of
material obtainable anywhere; and at
little cost.

List of Parts

1—Wearever cooky sheet 12x15%"
l=—dlal, ¢4 inch
2—knobs
1—filament ewlich
1—single circult jack
1—Pilot (Hammarlund} 23 plate midget {Cap.-.0001 mf.)
1—Plot (Hemmariund) 7 plate midget (Cap.-.000023 mf,)
I—tuning condenser 7 plate 00014 mf, (Hammarlund}
1—Sub-baze transformer Stromberg Carlson 4-1; a 6-1

size will result in more volume,
S—wafer sockets (Na-ald)
1—Pilot socket (Na-ald)
1—Grid condenser 0001 mf, Aerovox (Polymet)
1—5 megohm grid-leak Aerovox (Lynch)
4—fibre washers
8—tube bases, -aome Mo, 18 wire plus hookup wire
1% dozen nickel brass screws (not steel)
1—pair of good phones large gize Brandes 2000 chms,
I—type 50 tubes
2—""R'" batteries 45
1—""A" battery
1—Antenna system
1—ground

Coll data (see drawing)

volt
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Looks like a very simple short-wave receiver to huild, doesn’t it?
article

And it is, as you will agree, after reading the clearly written

by Mr. Shuart, well-known short-wave expert.

ceiver.
have demonstrated.

® WITH all the fine reports from

users of the famous ““Doerle’” re-
ceivers, the author decided to econ-
vert one of these receivers for A.C.
operation using the new screen-grid
pentode tubes. The results were =o
gratifying that it was decided to pass
the information on to the readers of
this magazine,

One of the latest models of this re-
ceiver was obtained for this purpose.
This model uses two type 30, two-volt
tubes; one as regenerative detector
and another as transformer-coupled
audio amplifier. The first operation is
to remove all wiring, the two four-
prong sockets for the two type 30
tubes, the filament rheostat, and the
audio transformer; the four prong coil
socket remains.

It might be well to mention at this
point the list of parts necessary to do

the job. They are as follows:
1—6-prong Wafer Socket
1—b6-prong  Wafer Socket
1—Screen-Grid_Tube Shield, Type 50
1—2,000 Obhm Fixed Resistor, 1 watt

Rear view of the 110 Volt A.C. operated, 2-tube “Doerle” re-
It provides world-wide reception

as numerous tests

1—250,000 Ohm Fixed Resistor, 1 watt
1—2 Meg. Grid-Leak Type Resistor
2—.1 mf. By-pass Condenser

1—.005 mf, Fixed Condenser

1—1 mf. By-pass Condenser
1—Terminal Strip—5 lugs

The first of the above parts to be
mounted are the two tube sockets. The
six-prong socket is mounted in the
center hole and the five-prong socket in
the hole nearest the phone terminal
strip.

Next mount the terminal strip with
the five lugs on it in the center of the
base on the under side. The one mf.
by-pass condenser is mounted on the
top side of the base in the position
formerly occupied by the audio trans-
former. We are mnow ready to wire
the set,

Hook-up “OK” for 2.5 or 6 Yolt Tubes

Referring to the diagram it will be
seen that the circuit is a straight-
forward regenerative one, with re-
sistance-coupled audio amplifier stage
and “throttle” (condenser) control of

The Famous

DOERLE
“Z’Tuber”
Adapted
to A. C.
Operation

By GEDRGE W. SHUART
(W2AMN-W2CBC)

regeneration. There are no changes
in the circuit originally used in the
Doerle receiver, other than those neces-
sary to the use of the new type tubes.
Lither the 2.5 volt or the 6 volt tubes
can be used in the new receiver, with
no change in the eircuit being neces-
sary, the results being the same in
either case. If the builder wishes to
stick to batteries, and still have the
benefit of the mew type tubes with
their high “gain,” the use of the 6
volt tubes is recommended. In this
case the detector should be the type
77, with a type 37 for the audio. This
is very practicable as the set will
operate on as low as 90 volts on the
plates, although better results are ob-
tained with from 135 to 180 applied
to the tubes. A storage battery is used
for filament supply for these tubes and
lasts quite some time due to their low
filament current rating.

Plate Supply

For 110 wvolt A.,C. operation a
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“power supply” is recommended; this
should furnish 2.5 volts A.C. for the
filaments, the high-voltage section sup-
plying 180 volts, with a low voltage
tap at 22 for the screem. This sereen
voitage is a very important point, as
we are not controlling regeneration
with a potentiometer in the screen-
grid circuit, as is done in many other
receivers. If this voltage is any higher
than 22 volts the sensitivity of the re-
ceiver will be affected to a very great
extent. Therefore one must remem-
ber, when the “throttle’” condenser
method of regeneration control is used
with screen-grid tubes, the screen-grid
oltage must be checked very care-
ully; otherwise goor results are liable
to be experienced.

“B” Batteries May Be Used

If one wishes to use the 2.6 volt
tubes and does not have on hand a
regular power supply, a 2.5 volt fila-
ment transformer can be used to fur-
nish the filament voltage with ordinary
“B" batteries for the plate, (three, 45-
volt batteries will operate the set very
nicely and last for a long time, as the
plate current of this set is in the order
of 7 omilliamperes. The foregoing
paragraphs will give the builder an
idea of just how flexible this set
really is.

Wiring the set is a very easy task,
and if the diagram is followed care-
fully no difficulty should be experi-
enced in getting the set to “perk.” All
connections should be soldered with
rosin-core solder and a hot and well-
tinned iron. File the sides of the iron
when they become corroded and re-
tin by rubbing the hot iron in flux and
solder. Rubbing it in sal-ammoniac or
rosin and then a]?p]ing solder iz ona of
the old plumbers’ tricks.)

OFFICIAL SHORT WAVE RADIO MANUAL

Probably no other short-wave receiver of the 2-tube

type has become so popular as the famous “Doerle.”

Thanks to the use of the new type screen-grid pentode
tubes, extreme increase in sensitivity is attained. Also the
6 volt D.C. tubes can be used, with no change in the circuit.
Hundreds of S-W “fans” have requested data on how to
rewire the Doerle receiver for 110 volt A.C. operation.—

Well, Boys, here’s how!

List of Parts

|—Antenna-Ground Terminal Strip

|—Phone Terminal Strip

1—Amntenna Trimmer Cond. Cap: about 100 mmf.
1—b56 wire eable

1—4 prong socket (Eby; Na-Ald; National;
Hammarlund )

1—5 prong socket (Eby; Na-Ald; National;
Hammarlund )

1—i prong socket (Eby; Na-Ald; National;
Hammarlund )

2—2 Meg. Resistors (Lynch)

1—250,000 Ohm Resistor (Lynch})

1—2,000 Ohm Resistor (Linch)

1—.0001 mf. Miea Grid Condenser

2—.1 mf. By-pass Condenser

1—1 mf. By-pass Condenser

1—.005 mf. By-pass Condenser

1—Mounting Strip (5 lugs)

1—*Triple-Grid” Tube Shield
2—Hammarlund .00014 mf. Tuning Condenser
2—3%.inch Vernier dials

1—Set of “Genwin’ Plug-in Coils (15 to 200
meters)

1—67 or 77 tube (Triad)

1—b66 or 87 tube (Triad)

1—Completely drilled A.C. Doerle chassis (Radio
Trading Co.}
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Here's the gratifyingly simple hook-up of the few parts used in constructing the
A.C. operated “Doerle” set.
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a cinch.
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The ““OSCILLODYNE"

1-Tube
WONDER

SET

By
J. A. WORCESTER, Jr.

The 1-Tube “Oscillodvne” in actual operation.
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Graphic diagrams employed by the author

in connection with the text to explain the

interesting action taking place in the
“Qscillodyne.”

® THE short-wave re-

ceiver which is de-
seribed in this article
depends for its opera-
tion on a prineciple
which the writer be-
lieves is presented for the first time
herewith. This receiver, while not
presented as destined to replace ex-
isting methods of reception, is, never-
theless, in many respects the ideal re-
ceiver; particularly for the short-wave
beginner or would-be beginner who is
interested in obtaining the maximum
“yesults per dollar” obtainable, .

The fundamental circuit is shown in
Fig. 1. A ecursory examination will
indicate that it is nothing more nor
less than a simple oscillatory cireuit.
The feedback, however, is considerably
greater than that required for the mere
production of sustained oscillations,
being of sufficient magnitude to pro-
duce irregular oscillation. This means
that the oscillatory circuit is period-
ically rendered inoperative at a fre-
quency dependent on the amount of
feedback and on the value of the grid
condenser and leak employed. In this
receiver the oscillations are stopped
and started at a super-audible fre-
quency by proper selection of these

three constants as explained later.

The manner in which such a ecircuit
can be employed for the reception of
radio frequency signals can be de-
scribed as follows. In Fig. 1 is rep-
resented a high frequency disturbance
of amplitude “A”. 1If such a signal
is present on the grid of the oscillator,
this signal will build up as in Fig, 2B.
In an ordinary oscillator, oscillations
would build up to a value “B” (de-
termined by the tube characteristics),
as shown by the dotted lines of Fig.
2B. In this circuit, however, the feed-
back is too great to allow the electrons
on the grid to leak off sufficiently fast
to maintain a constant mean grid
potential. The result is that the mean
potential of the grid decreases, caus-
ing a corresponding decrease in the
plate current as in Fig. 2C. As the
plate ecurrent decreases the plate re-
sistance increases, causing a decrease
in the mutual conductance of the tube.
Finally the Plate current is reduced to
a value “C” at which the mutual con-
ductance is no longer sufficient to
maintain oscillations and they die out
as shown in Fig, 2B. The negative
charge accumulated on the grid of the
tube then leaks off at a rate determined
by the time constant of the grid con-
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Schematic wiring diagram showing how to connect the few simple parts composing
the “Oscillodyne.”
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A REALLY NEW CIRCUIT
E are pleased ‘to present to our readers an entirely
new development in radio circuits.

Under the name of “The Oscillodyre,” Mr, J. A.
Worcester, Jr., has developed a fundamentally new circuit,
and he describes the theory as well as the practical applica-
tion in this article. This circvit, which is of the regenerative
variety, acts like a super-regenerative set, although it does
not belong in this class. Its sensitivity is tremendous.

The editor, in his home on Riverside Drive, New York,
in a steel apartment building, was able to listen to amateurs
in the Midwest on this simple one tube set, using no aerial

and no ground!

With a ground alone, a number of Canadian stations were
brought in, and with a short aerial of 40 feet length, many
foreign stations were pulled in easily.

This ecircuit is ecertainly an epoch-making one which
should find immediate acceptance by the entire radio
The circuit has the advantage that it is not
tricky if good material and common sense are used.

The set was tested in different parts of the East, and it
has been found that the results are satisfactory in practically

fraternity.

every location,

In our own estimation, the Oscillodyne is one of the
greatest recent developments in radio circuits, and the
editors recommend it warmly to all readers.

denser and leak, whereupon the cycle
repeats itself as shown.

A similar group of curves is shown

Rear view of the “oscillodyne,” with parts labeled to

correspond with those in the diagram.

use is made of the fact

that the value to which )
an impulse will build during a given
interval of time is dependent on the

4

in Fig. 3 for an ihitial disturbance hay- €] :
ing five times the amplitude of that in iNitial value of that impulse.
Fig. 2, The i i i . : 4l
islgthat the :vg;l;:;;‘tglr;ttg hcl]llllgr:gtng‘fgg Before ]eavmg the theoretgcal side
Fig. 3C) is less than in the preceding of the subject it might be advisable to
case due to the greater mumber of point out that for proper operation of
“dips” the plﬂ.te current makes during the circuit it is necessary that th‘? O8-
a given interval of time. Thus, it be. ¢Cillations in the grid circuit entirely
comes obvious that a variation in the di€ out during the period in which the
intensity of the signal applied to the ¢harge is leaking off the grid. ?B“S
grid results in a corresponding varia- 1S to enable the next train of oscilla-
tion in the average plate current. Con- tions to build up from the amplitude
sequently, a modulated radio frequency of the signal present on the grid st
signal will produce audible variations that time and not from the amplitude
in the current flowing through the ©f the preceding train of oscillations ;
earphones in the plate circuit. which would otherwise be present. et 5 z
To sum up, it can be stated that the Thus it will be found that for satisfae- "if‘;”ﬁ‘v : %'~ 4}
operation of this ecirenit depends on tory reception of broadeast frequencies R R Al sty mart? HE"’"‘ %
the fact that in an oscillatory circuit, the damping constant of t.h_lg coil and | Z = ' 2! ; T
prior to the establishment of sustained condenser combination ( & = ) is not ‘Ldfﬁw 4V
oscillations, the time required for an large enough without adding consider- e e
impulse to build up to a given value is able external resistance, which necessi-
proportional to the initial value of that tates a corresponding increase in the ﬂ A"
impulse. This contrasts with the feedback employed. The feedback can- . ;‘!f:‘z_“ “ 2"
super-regenerative circuit in which not be increased indefinitely, however, Oy u . 5
Tl BTt ™ wr,
W % Ta”
— | . % | 34
—& B+ A —= b o
sov 3r T\ L //0 P /. f.
| POr| e LN -
d L L ¥
: ] - _-z"'—..j - .;z
,f_.:] A+ /, & 4
5L Tt P -.__'.-
z Y ) 3 o
il el Y -11 %
5 Ve —oltle &
@‘A— ¥ ¢ T$-A ) Y %% 35"
e Mo B Y
3 B i £ o
7 Py Iﬁ"/ i 7%
L@ sz A B ) <
PHONES L Aok~ B
/ i) =t g
Yz ve*
id | Booe i ia"ﬁgwli

Pleture wiring diagram for building the “Oscillodyne”; an “A-B-C” analysis of

e oat. Layout for the “Oscillodyne” receiver

panel and subpanel.



OFFICIAL SHORT WAVE RADIO MANUAL,

as it will be found that as soon as the nat-
ural frequency of the tickler coil becomes
less than that of the tuned grid circuit,
the plate load becomes capacitative and
phase relations are no longer correct for
oscillation,

It becomes evident, then, that as the
frequency of the signals received is in-
creased, enabling the use of smaller in-
ductance coils, the damping constant,

t

(&72L) increases, and operations of the
circuit becomes more satisfactory. Hene
it will be found that this ecireuit is par-
ticularly well adapted to short-wave re-
ception (which is -also true of the swper-
regenerative circuit and for the same
reason.

How to Make the Simplest One-Tube
Oscillodyne Set

In this article is described a simple one
tube receiver employing the oscillodyne
principle,

The schematic diagram for this receiver
is shown in Fig. 4. The tube employed
is a type 27 employing 214 volts A.C., or a
37 using 6.3 volts D.C, on the heater and
90 volts plate potential supfl]ied by a “B-
eliminator,” or battery. Other tubes such
as the type 80, 56, 01A, 12A, etc., may be
used if desired. The only change neces-
sary is to supply the appropriate filament
voltage for the tube selected. In general,
sereen prid tubes are not satisfactory in a
one tube receiver due to the difficulty of
matching the extremely high plate imped-
ance of the tube to that of the earphone.

The plug-in coils employed are wound
on tube bases, The specifications for the
windings are given in the table accom-
panying this article. The turns of both
windings are wound without spacing. It
is essential that the two windings be wound
in the same direction. This means that if
the two inside terminals of the windings
are connected together, the coil will ap-
pear like a continuous winding tapped near
the center.

In regard to coil specifications, the fol-
lowing table is furnished for tube base
coils wound with No. 36 D.S.C. wire and
tuned with a 100 mmif. (.0001mf.) econ-
denser. The first two coils may need a half
turn adjustment one way or the other.

Approximate
Wavelength .
(meters) Sec, Tickler
14=- 25 6
23- 41 7 9
40- 85 14 12
83-125 23 23
120-200 36 36

About 4” separation between windings.
It will obviously be necessary to extend the
tube base forms if coils for the “broad-
cast band” are used. However, grid and
plate windings of about 67 turns will tune
from 200-360 meters and 105 turn wind-
ings will tune from 350-560 meters with
the above condenser.

After the leads are soldered in the tube
prongs, all superfluous solder should be
carefully filed from the sides of the prongs
to prevent damage to the coil socket when
inserting, The windings should be so con-
nected that the two outside leads go to
the grid condenser and plate of the tube,
respectively, while the two inner leads go
to the cathode and phones respectively. If
connections are not made in this manner
the tube will not oscillate!

In order to provide exact coverage of the
various frequency bands with suitable over-
lap at each end, it may be found desir-
able to vary the number of grid turns by
& half turn or so for certain coils.

A suggested layout of parts is shown in
the photographs. If other parts than the
ones used are substituted it may be neces-
sary to vary this layout somewhat. In
wiring the receiver only nine leads are
necessary and if these are carefully made
no difficulty should be experienced from
improper wiring. In preparing a lead to
which several connections have to be made,

such as the ground econnections, a much
more convenient method of removing wax
impregnated insulation than by scraping
off with a knife, is to mash the insulation
at the desired points with a pair of long-
nosed pliers, The insulation can then be
readily removed with the fingers. Sol-
dered connections are not essential but
should be made if possible.

The 50,000 ohm wvariable resistance
should have an insulated shaft and bushing
go that it can be directly mounted to the
aluminum panel. Otherwise, it will be
necessary to first mount the instrument
to a strip of bakelite, which in turn is
mounted to the panel. If this is done, the
shaft hole should be large enough for
proper clearance. A potentiometer ean ob-
viously be used for this purpose by em-
ploying only one of the two outside ter-
minals.

In making connections to the variable
condenser, the ungrounded terminal should
be connected to the grid condenser so that
the panel will be at ground potential.

Operating Notes

When ready to operate the receiver, the
first thing to do, of course, is to make
the warious connections to the antenna,
ground, “A” and “B” supply, and phones.
The antenna compensating condenser, C1,
should be set at cloge to its minimum value.
The variable condenser should be set so
that its plates are within about 15° of
“all-in"; and coil No. 3 inserted in the
coil socket, The variable resistance R,
should be set so that its maximum resist-
ance is in the eircuit,

The eircuit is now tuned somewhere near
the 80 meter amateur phone band. If the
set is now turned on, a fairly loud high-
pitched note should be heard in the ear-
phones. The resistance R, should now be
decreased until this note becomes inaudible
and a “hissing sound” is heard. If the
variable eondenser iz now rotated slightly
it should be possible to tune in an amateur
phone transmitter. When this is done the
resigtance R, should be varied for best
reception. The antenna compensating con-
denser should now be set for maximum
volume,

When using the 20 meter and 40 meter
eoils it will generally be found necessary
to increase the resistance R, to a greater
value than required for the 80 meter coil.
While this control is not nearly as eritical
as the regeneration control in a regenera-
tive receiver, it is, nevertheless, necessary
to exercise some skill in its manipulation
before maximum results can be obtained.

It will generally be found that when for-
eign stations are to be received they will
come in with nearly the same ease as lo-
cals; while when they are not to be re-
ceived all the coaxing in the world will
not bring them in. The absence of foreign
stations on the dials can be attributed to
a number of causes. In the first place,
there may not be any broadeasting at the
time the listening is being done; or the
frequency band on which listening is being
done may mnot be suitable for foreign re-
ception at that particular time of day.

In general, it will be found that from
daybreak to about 2 p. m. foreign recep-
tion is best on 14 to about 20 meters; from
2 p. m. to 9 p. m. on 20-35 meters, and
from 9 p. m. to daybreak on 35-7T5 meters.

Even when listening at the right time to
a foreign station that had been received
regularly for days, it will often be found
that the station has suddenly disappeared
entirely only to reappear, just as suddenly,
a week or so later. Experiences of this
nature are very common on short waves
and can only be attributed to the vagaries
of short wave Sransmission.

Treuble Shooting
Dificulties encountered in getting the
set funetioning properly can be grouped

in three classifications as follows:
1. Set refuses to operate.
2. Set oscillates but will not break into

irregular oscillation
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3. Set oscillates irregularly but does not
function properly.

To determine whether the set is oscillat-

ing or not touch the terminal of the grid
condenser that is not connected to the grid.
If this results in a click in the phones the
set iz oscillating, and vice versa. If the
set is not oscillating the first thing to de-
termine is whether plate current is flow-
ing. This can be determined by discon-
necting one of the phone leads and makin
and breaking this connection by hand, I
this results in corresponding loud clicks
in the phones, plate current is flowing and
the difficulty is elsewhere, If plate cur-
rent is not flowing there is probably an
“open eirenit” in the plate or heater cir-
cuit. Make sure that the plate potential
is not reversed; also that the coil is mak-
ing contact with the socket and that the
B— (minus) terminal is connected to the
cathode. Also re-examine the plug-in coil
to make certain that the connections have
been made properly. Also make .certain
that the tube is mot defective.
. If the tube oscillates but does not break
into irregular oscillation (high pitched
note in earphones with R, at maximum)
make certain that the plate and filament
voltages are correct, Also make sure that
the tube is not faulty. Reduce the antenna
compensating condenser to its minimum
value or temporarily disconnect the an-
tenna. If this procedure rectifies the
trouble, the antenna condenser has too
large a minimum ecapacity and a smaller
one should be substituted. Rock the plug-
in coil slightly to make sure there is not
a high-resistance contact.

If the tube oscillates irregularly, but
the set does not function properly, the
trouble is probably with the tube or grid
condenser and leak combination. If a new
tube does not improve results, try a 00006
mf. grid condenser at C, and experiment
with different values of leak resistance
from about one to seven megohms.

The editors of SHoRT WAVE CRAFT had
a special highly insulated model of the
Oscillodyne built and this is the model
shown in photographs herewitn, Qf course
results can be obtained with a bread-board
model, thrown together with odd parts,
but, as in every piece of electrical appa-
ratus—and particularly in the case of a
senzitive radio receiving set such as the
Oscillodyne, which is designed to realize
the greatest possible strength of signal
from one tube, it behooves us to thoroughly
insulate evey part of the set to the best
of our ability.

To that end, the coils were wound on
Hammarlund lsolantite forms., As is well
known, Isolantite is superior to ordinary
Bakelite for use as an insulator in short
wave and ultra short wave work. Next,
Isolantite sockets were used for both the
tube and the coil and all of the parts were
mounted on a bakelite subpanel, to still
further enhance the insulation.

Parts List For Building the
Oscillodyne

1—Aluminum panel, 4%"x6"x%"., Blan
(Insuline Corp. of America.)
1—Bakelite subpanel, 4%"x5%%"x3/32".

Insuline Corp. of America.

1—50,000 ohm variable resistor, R2, Frost,
(dlarostat).

1—Set of 4 pin plug-in coils wound on
Hammarlund Isolantite forms 14" dia.,
per specifications given in article.

1—Series antenna condenser, Cl, about
25 mmf, max., Hammarlund Compen-
sator type condenser,

1—Variable tuning condenser, C2, .0001
mf., Hammarlund,

1—Grid condenser, C3, 100 mmf. or 5O

mmf. Illini (Polymet)
1—Fixed resistor, R1, 3 megohms, Lynch,
1—Fixed condenser, C4, .00056 mf., mica
type, Pilot or Fiechtheim. (Polymet)
7—%nding posts, Eb:

1—3"” midget Nationai‘ Velvet Vernier Dial,
type BM.
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Building the 2

~Tube “Globe-

Trotter”

The Cost Had to Be Low.

The 2-Tube “Globe-Trotter” Is Complete, As Described, for Battery

Operation. On Test It Brought in European and Other Distant Short-Wave Stations.

By ROBERT HERTZBERG, W2DJJ

@ THE instrument illustrated on these pages is probably the

simplest complete short-wave receiver that the beginmer
can build. The word complete is italicized because the set
includes all the necessary “A" and “B” batteries right on the
baseboard, along with the parts of the receiving circuit proper.
A great many so-called “beginner” sets look simple and cheap
because the batteriez or other sources of power are kept sep-
arate from the receiver unit, yet these batteries may cost as

much as and take up more rocom than the latter itself. The
AERIAL ,TICKLER %
FEH RFC
i a R2, DETEC,TOR g AMPLIFIER
y I
t : i 63
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Wiring dingram for the 2-Tube “Globe-Trotter—n re-
ceiver that yoeu will enjoy.

writer recalls one such receiver which could be built for about
four dollars and occupied as much space as an ordinary cigar
box, but which required a fifteen-pound storage battery and
four 45-volt “B” batteries.

Uses But Two Tubpes

Using two tubes of the ’30 type in a straightforward, “sure
fire” regenerative hook-up, this little outfit is an honest-to-
goodness receiver, and not a mere toy. It employs the mini-
mum number of parts to make the cireuit operative, with all
fancy embellishments eliminated. The first tube is a regenera-
tive detector, the second an audio frequency amplifier with
transformer coupling. This combination is quite adequate for
comfortable earphone reception. As a matter of fact, if it is
adjusted earefully it will bring in most everything on the
short waves worth hearing.

Since the two '30 tubes draw a total of only .12-ampere at
two volts, the use of dry cells for filament supply is altogether
practicable. Two No., 4 dry cells connected in series will last
for several weeks of frequent listening. These batteries are
only 2 inches square by 4 inches high—an extremely convenient
size for radio purposes. They are much less bulky than ordi-
nary No. 6 cells and much more satisfactory for continuous
service than small “C” or flashlight batteries, which drop in
voltage very quickly if more than a microscopic current is
drawn from them. The chain stores sell the No. 4 batteries
for ten cents—another feature in their favor.

Plate current is furnished by two 2214-volt “B” batteries of
the smallest standard size, which measure 3% x 2 x 2% inches
high. Along with the “A” hatteries, these fit very nicely
along the back of a wood baseboard 9 inches wide and 914

Left—Two views of the 2-Tube Short-Wave “Globe-Trotter” Receiver, designed and built by “Bob” Hertzberg.
right shows set minux batieries and wiring.

Photo at
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inches deep, being held in place by a ten-cent web strap one
inch wide.
Economical “B" Battery Used
No apology is offered for the use of three-element tubes
instead of screen-grid tubes in this receiver, or for the use of
a plate voltage as low as 45. The point is that sereen-grid
tubes require at least 135 volts of “B,” which means a flock
of expensive batteries, while three-element tubes work very
sweetly on 45 volts and even less. Surely, sereen-grid tubes
would work better, but the cost and size of the set would be
tripled! Such things are all purely relative.

Coil Data

There are numerous coils on the market that are designed
to cover the 15 to 200 meter range with .0001-mf. tuning and
regeneration condensers. A set zold by the Radio Trading
Company, No. 1616, was used in the model receiver. These
use four-prong form 2% inches long and 1% inches in diam-
eter, and are all wound with No. 24 double cotton covered wire.
The grid winding in each case connects to the plate and right
filament prongs in the base, the tickler to the grid and left
filament. Grid and tickler coils are wound in the same diree-
tion and are separated about %% ineh. If you want to “wind
your own,” follow this dope:

Approzimate Number of Turns
Wavelength Range Grid Coil Tickler Coil
15- 25 meters 6 i
25- B0 meters 12 8
50-100 meters 24 13

100-200 meters b4 20

Start the assembly work by mounting the two midget con-
densers in the vernier dials. Tighten the shafts of the con-
densers in the studs of the dials, and then fasten the latter
upright in the position shown by means of brass angles 4 inches
long and 5/16 inch wide. The K-K dials are fitted with con-
venient screws that make this construection possible. Now
drill holes in the baseboard just under the threaded mounting
ieet of the condensers, so that when long 6-32 machine screws
are passed through these holes they will go into the feet and
prevent the condensers from turning when the dials are turned.
Put two 6-32 nuts on each screw before turning them into
the mounting feet; tighten one against the top of the base-
Loard and the other under the condenser foot. In this manner
the condenser and dial assembly will be made quite rigid.
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The “Globe-Trotter” In actual operation, with extrn plug-

in coils nt the left,

LIST OF ESSENTIAL PARTS

In addition to the batteries and baseboard specified, the
set mues the following poris:
2 Midget wvariable condensers, .0001-mf. (Hammarlund
nued in original model because they mount very easily.)
2 Self-supporting 2-inch wvernier dinls (Kurz-Kasch).
& Four-prong tube sockets (Pilot),
1 Audio transformer, mot less than 3:1 ratio, mot more
than 6:1. (An old Stromberg-Carison was used because
it was advisable; any other good make will do.)
SN E-mf. mica grid condenser (Ac¢rovox).
F-megohm grid leak (Lynch).
Specinl (Blan) short-wave radio-frequency choke coil,
“Postage stamp” antennn condenser, about O0ML-mi.
(Hammarlund).
19-o0hm filament rheostat. (This can be any make that
has holes through the base or hns other means for ver=
tieal mounting on the basehoard). .
Fahustock spring binding posts for baseboard mounting.
Set of four plug-in coils; 15 to Z00 meters,

e
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Even though you hnve never bullt a radie set, you can't help but go right with this 2-Tube “Globe-Trotter,” as the éplcture
diagram” above shows you just how to wire ft.
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Words fail us
which you can also obtain, witho!.lt.a doubt, with the “Pentaflex”—the latest brain-
child of J. A. Worcester, Jr., originator of the Oscillodyne receivers

® THE receiver described in this ar-
ticle is so named because it utilizes
the new 6AT pentagrid converter tube
in a reflex cirenit. With thiz connee-
tion it is possible to obtain the equiva-
lent of a two tube receiver employing
a screen grid detector and one stage
audio with only one tube; thus ena-
bling an appreciable saving in space,
equipment and power consumed.

In actual practice, this circuit has
even proved superior in regard to vol-
ume to the conventional two tube cir-
ecuit. This is probably due to the con-
struction of the tube for its intended
purpose wherehy there exists a cer-
tain amount of electron coupling be-
tween the two cireunits, thus producing
a small amount of audio equency
feedback and a consequent increase in
signal strength. The writer has tuned
in GSA, Daventry, and DJC, Germany,
every night for more than a week with
this small set and although the volume
appeared to fluctuate considerably
from night to night, it was possible on
all occasions to bring these stations in
with sufficient volume to readily un-
derstand the announcement. On some
occasions the volume was actually too
%_reat for comfortable earphone recep-
ion.

Description of the Circuit

Referring to the schematic wiring
diagram, it will be noted that the in-
put circuit is of a conventional nature,
Inspection of the plate ecireunit, how-
ever, will reveal that the R. F. cur-
rents after passing through the tickler
winding are by-passed to ground
through the condenser C6. The audio
frequency component of the plate cur-
rent passes through the resistor RG,
cauging an audio frequeney woltage
drop across this resistor. This voltage
is impressed on the first grid through

ceivers.

when it comes to telling about the resuits the editors obtained and

the blocking condenser C5. The re-
sistor R4 prevents a negative charge
from accumulating and blocking the
grid. The amplified currents flowing in
the second grid cireuit, which becomes
the plate of the triode amplifier, pass
through the earphones as shown.

SHORT WAVE RADIO MANUAL

The PENTAFLEX

By J. A. WORCESTER, Jr.

‘““Two tubes for one’’—that’s what you actually achieve
with this newest concoction of Mr. Worcester’s, who is
well-known to our readers for his ‘““Oscillodyne’ re-
By utilizing the new 6A7 (or 2A7) pentagrid-
converter tube in a reflex circuit, the author has indeed
discovered a very remarkable combination.
Shuart, W2AMN, took a whirl at the dial and admitted
that this was the “greatest” one-tuber yet.

George

Regeneration is controlled in the
usual manner by varying the screen
grid veltage with a 50,000 ohm poten-
tiometer.

The resistor B2 provides bias for the
triode grid, while the return of the
control grid is made directly to the
cathode.

The heater current is turned on and
off by a double-pole, single-throw
switch which also breaks the potenti-
ometer return, thus preventing plate
current drain through the potentiom-
eter winding when set is not being used.

Batteries or A, C. Can be Used

Either a 6A7 or 2AT fube may be
used, which are identical except for
the heater characteristics. The 6A7
requires a heater voltage of 6.3 volts
at .3 amperes, while the 2A7 requires
2.5 volts at 1 ampere. Both tubes are
designed for either A. C. or D. C. op-
eration. If it is desired to use dry

cells, it will probably be found more
convenient to use the 6AT7 with four
dry cells connected in series, while if
a 2% volt A. C.

source is available,

e

Yep!

Only one tube to buy, a 6A7 or a 2A7 pentagrid-converter, plus a little simple

wiring, and you have a sensitive receiver which has an output equivalent to “two”
tubes=—thanks to the reflexing.
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the sturdy 2A7 tube can be used.

The front panel consists of a 5” x 7"
piece of 14 gauge aluminum while the
subpanel is formed by bending a 7"x5"
sheet to a depth back of the panel of
3 mches and a height of 1 inch. The
panel is fastened to the subpanel by
three machine screws.

Mounted on the front panel are the
Hammarlund wvariable econdensers, the
switch and the potentiometer.

Underneath the subpanel are
mounted the bypass condensers, the
.0005 mf. by-pass and the resistors. All
of these parts are mounted by their
pigtails and wherever it becomes nec-
essary to expose any appreciable
length of same, they are covered with
spaghetti tubing for insulation pur-
poses. The sockets are also mounted
under the subpanel, although there is

below for winding the coils on blank
forms, if desired. The data furnished
are for the manufactured Alden coils,
but if these coils are constructed it is
recommended that about fifty to a
hundred per cent more tickler turns
than those specified be employed. This
is because this tube when used in this
cirenit requires more feedback than
that required for the usual screen-grid
tube,

Although all the manufactured eoils
will oscillate by decreasing the capac-
ity of the antenna condenser suffi-
ciently, the use of more tickler turns
is recommended in that it permits
closer antenna coupling with conse-
quently increased input.

Coil specifications:

Coil Winding Data
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ing exception. As the feedback is in-
creased to a point where oscillation be-
gins, a series of regular clicks will
sometimes be heard which vary slightly
in frequency with the feedback em-
ployed. As these interfere with recep-
tion when receiving C. W., it is neces-
sary to inerease the feadback still fur-
ther until the clicks stop. Outside of
this one eccentricity at some positions
of the tuning condenser, it will be
found that the regeneration control is
generally not as critical as in the usual
regenerative receiver.

PARTS REQUIRED FOR THE "PENTAFLEX™

Cl—Hfa;\nmar[uan Equalizer EC-35 (3-356
mmf.
C2—Hammarlund 140 mmf. midget condenser
(MC-140-M)
200 D, C.

C3, C5—.5 mf, tubular condenser,
W. V

C4—.01 mf. mica condenser, 200 D. C. W. V.

- = : ce rhy
no objection to mounting them above Tickler be-  C6—.0001 mf. pigtail mica condenser
if facilities for cutting the holes re-  Band Giid e ol Sf¥een  G7—.0006 mi. pigtail mica condenser
quired are not available. It might be “jo- 43 T No. 22 +T;No.31 8/32" Rl—Lynch 3 meg. metallized grid lesk %
peinted out, in this connection, that -mndﬂhT (?szl i iﬁm e Tl
‘T LI WO — - i i N
i:ihere are two sizes of T plron{i; socltcets. 20- 40 1037 T No. 22 6T No.31  3/16” T e wire-wound pigtail Te
aving different pin circle diameters. Wound 12 T. Tose R3—50.000 oh i
The smaller size, having a .75” pin per inch wound R4 %5' ﬁ S gg‘e““““‘“‘" lized
5 3 o 3 1 ¥ —Lynch . meg. metallized resistor,
circle diameter, is the one that takes  40- %0 2%*;3‘1\118"-%2 ”('3‘1;:1:'31 B s watt
the gA’] tubei) . o _— per inch wound Lliexlt..!!ara‘lligzﬂngﬂn-ald) plug-in coils (see
The twin binding post strip an e = A i
twin speaker jack assembly are 80200 5L T.No.22 15T, No.3I %" 11:11:11:::::;111 "’;?;_c]isut 3.! gf‘] f0=180-0)
mounted at the rear. Battery connec- w;‘g’;‘?n? T oceicns i B BT sattih T
tions are made by connecting a five 200350 6834 T. No.28 T. No. 36 ¥' 1—Fby twin binding post assembly (lamis
conductor cable directly to the re- Close wound wgﬁi'il nated)
quired points. 850-500 1313{ T.No.32 32T. No.36 we 1-—Eb!' twin speaker jack assembly (lamin-
The equalizing condenser and the Bank wound in Close
2 layers wound 1—-Lh!' laminated 7 prong socket, small (.75"
51'“1 condenser and leak are mounted .\ ¢\, 41 coila form 1 inches dia. by 234 ,_Pin circle diameter)
ectly on the Hammarlund variable i, hes long (4 pin). = - 1—{§I:|;nmar1und 4 prong isolantite socket
condenser, as shown. . A
: i D Operahng Features ;—lﬁ"%'? ﬁn-ioan‘glczgl??cshle
Coil Data - The operation of this receiver is no 1—*310“ H‘]’““"“F Wire 1 o
The coils can be obtained ready- different from the usual sereen grid 1 —Blan Aluminum panel, 14 Ga, 6°x7"
A tEis 7 1—Blan Aluminum panel, 14 Ga, 57x56", bent
wound, but specifications are furnished detector and one step with the follow- to form 3”x5"x1" subpanel,
R1,3 MEG. ANT. 2AT -2.5V. OR T |
k"[\ I/ 1,335 MMF. 6A7- 6.3 V. 25-MEG
Lz GTO F r 7]
e s & /1]
PHONES ]
ce p) o
c4
2 OL- MF. ==
N
FORM > R4 g
£S5 =Z.25- | ¢7
S-MF.) :E WEG. |.0005-
g 7 H T MF.
140 MMF,

R2
400 0HMS i

/
CHASSIS

. PHONES "

B+22.5V. B+ i80V.

.225:‘54'50-.
\

RS
-25-MEG.

=0
— L

.0005-
MF.

€5, .5-MF /

g

® F
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One tube does all the work—either a 6A7 or a 2A7, plus the really few and inexpensive parts shown in the above picture dia-

gram. Anyone can build

this “one-tuber,”

which really gives the same output as a “2-tube receiver,”

due to the reflex circuit

used, as verified by Mr. Shuart, well known to our readers,
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A2-TUBE

Receiver
That

REACHES

the

12,500 Mile
MARK

By WaALTER C. DOERLE
This  low-priced head-phone

recetver comprises a few awell-

chosen paris arranged in a well-
tried circuit.

i i ear-drums, of going “bugs”

with the performance of a

costly short-wave receiver, when you ean
build a two-tube outfit that gets signals
from the 12,5600 mile meridan? Why,
there is nothing to brag about when you
“log” a bunch of stations with a powerful
receiver; but listen to a man who “pets”
a two-tube set, and then you get the
“thrill of a lifetime".
Antenna and Ground

Now as to the antenna, a wire strung
twice across the living room and an-
chored to the picture molding with small
finishing nails, together with a pgood
“syater-pipe” ground connection, has en-
abled the author to pick up signals with
such a receiver from stations 6,000 miles
away, even on a hot summer day on the
Pacific Coast (Oakland, California.)
Say, fellows, if a well-insulated outside
antenna had been possible of ereetion,
why the other 6,500 miles of “no-man's
land” would have been easily heard and
conquéred.

Time is moving along, and there is
much ground yet to be gained, Let us
consider for a moment the antenna
“series condenser”, For the operator’s
convenience, a seven-plate midget is quite
suitable for the purpose; but in a small
receiver of this price, a condenser made
of two pieces of old condenser plates, cut
to about 1'% square inches in area and
spaced on the binding-post strip %"
apart, will serve very well for coupling
the R.F. energy from the antenna to the
osecillating cireuit of the receiver.

Be sure that the post strip is of bake-

HA'L' the heck's" the idea of
wasting power, of blasting out

OFFICIAL SHORT WAVE RADIO MANUAL

An easily built short wave receiver for the beginner, using but few parts of low

cost.

lite; as this is the cheapest, though not
the best, insulation for the purpose. In
some experiments made by the author, a
home-made series condenser was mounted
on Y%-inch plywood baseboard, but a sur-
prise awaited—the signal intensity as
heard in the phones was about three-
quarters its value when the series con-
denser plates were mounted on the bake-
lite strip.

Since this type of receiver would un-
doubtedly call for home-made plug-in
coils, because of their convenience, we
follow up our diagram with a discussion
of this type of coil for the oscillating eir-
cuit, To hold the wire in place on the
tube-base, the author has found orange
shellac to have small loss, and it gives a
shiny finish to the form. As to the con-
densers for use in this receiver, select
those that have the smallest amount of
dielectric in supporting the stator plates.

Have you ever experimented with vari-

[ ]
I 5MEGS. .0001-MF.
) <
4% "30
5
-ﬂb
PHONES
~ 20
PM OHMS
T oReX Lo Nt g
cHoke B-7A- A+ TB44SV. “ B4 90V,
N

Circuit used by Mr. Doerle for the 2-
tube “globe circler.

Note anti-capacity condenser controls,

ous values of prid condensers and leaks
in the detector circuit? Well, get about
twelve leaks (& to 10 megs). and twelve
different sizes of grid condensers (.006-
to .0001-mf.), but first of all figure out
the possible number of combinations.

Use a b-megohm leak and .0001-mf.
grid-condenser, These values will make
the receiver very sensitive.

Now, in our discussion we are near the
audio-frequency transformer and our
eyes immediately behold an R.F. choke.
Gee, what a mean thing for the temper;
but, at any rate, 300 turns of No. 36
D.S.C., magnet wire, close-wound on a
15" wooden dowel, will choke the R.F.
current out of the transformer primary,
even at 20 meters.

As to the audio transformer, we can't
boast for any type; but a good 5 to 1
ratio and a hefty type, will be good.

The following is a list of parts for the
set proper :
1—HBakelite panel 773107 ;
1—DBasecboard Px11v;

#—TUX Sockets;

1—Tuning Condenser .00014-mf.
1—Throttle Condenser .00025-mf, ;
2—Condenser Plates 114" square;
T—Terminal Post-strip;
T—Binding Posts;

f—Megohm Grid-leak ;
1—.0001-mf. Grid Condenser;
1—>5 :1 Transformer ;
2—Telephone Binding Posts;
2—3" Dials:

1—20-0hm Rheostat :

Hook-up wire, screws, ete,

COIL DATA
Turns
Range (meters) 8 i id
15-45 5 i
35-TH a 5
60-125 16 B

All coils are eclose-wound with No. 24 enam-
elled copper wire, and with no spacing between
S and T,
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S$-W Tuning Inductance Charts

The accompanying charts enable the Short Wave Fan to ascer-
tain the inductance of a certain size coil without having to per-

form lengthy mathematical calculations.

The graphs given are

‘“direct-reading’—the inductance in microhenrys of a certain
diameter coil being quickly and easily found.

® SO many readers write in for “dope”

on building coils for short wave re-
ception that this article should be of
interest to all.

The average experimenter selects a
condenser and then starts to figure or
guess the values, both mechanical and
eleetrical, for the proper size coil to
cover the various bands.

Now various sets of specifications can
be found in every issue of SHORT WAVE
CRAFT but in many cases when the
coils are wound, certain factors creep
in which seems to make the coils very
unsatisfactory and the reader starts
to think that the wrong “dope” has
been given.

Let's review some of the fundamen-
tals and perhaps this will give the pros-
pective coil builder a better idea as
to just what he is doing.

The unit of self-induction is called
the fienry and is defined as “a rate of
current change of one ampere per
second giving an induced potential of
one volt.” The henry, as a unit, is suit-

and these subdivisions are the muzili-
henry and the microhenry, respectively
equal to one-thousandth and one-mil-
lionth part of a ‘nenry. A seldom-used
unit of inductance is the centimeter
which is equal to one billionth part of
a henry; it iz the smallest subdivision.
Note that the unit of inductance is also
the unit of length.

The farad is the unit of capacity and
ig defined as a condenser which requires
one coulomb of electricity to bring a
potential difference of one volt to its
plates. A coulomb is the guantity of
electricity that passes through a circuit
in one second when the flow is one
ampere.

Again we find a unit that is too great
for use in practical problems and cir-
cuits, so we subdivide farads into micro-
farads and micro-microfarads, respect-
ively equal to onme millionth and one
million, millionth part of a farad., Here
the base unit is the centimeter and one
centimeter is equal to one nine-hun-
dred-thousandth part of a microfar-

By CLIFFORD E. DENTON

of capacity 1s also a unit of length.

Let’s see; the capacity of a sphere is
found to vary as its radius, and in the
electrostatic system, a sphere with a
radius of one centimeter has unit ca-
pacity. Thus, a condenser in the form
of a sphere having a eapacity of one
farad would have a radius of 5,692,329
miles. The radius of the earth is ap-
proximately 650,000,000 centimeters; so
its capacity should be about 700 micro-
farads. Say, this world of ours is not
so large at that.

We will use microfarads and miero-
henries in the solution of our problems
but it is interesting to note what would
happen if we had circuits using henries
and farads. Suppose we had a capaeity
of one farad connected to an inductance
of one henry. It would take six seconds
to eomplete one eyele; slow motion, more
or less. The wavelength in this case
would be 1,800,000,000 meters. Substi-
tuting a capacity of one microfarad
would eause the cireuit to osecillate 1000
times in six seconds and the wavelength

able for solution of problems in the ad. Thus the miecro-microfarad and would be 1,800,000 meters.
audio and power-supply band of fre- the centimeter are nearly the same The combination of a coil (induct-
quencies, but when short-wave coils are in size, one centimeter being equal ance) and a condenser (capacity)
being designed a smaller unit is used to 1.1 micro-microfarad. The unit forms a resonant cirewit and has the
150 250
140 // 240
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Chart showing relation between wavelength desired, condenser capacity and coil induetance in microhenrys.
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ability to resonate large wvoltages and
currents at some particular frequency.
The frequency at which this phenome- 220
non takes place depends upon the value }
of the capacity and inductance in the -

circuit. Thus, / /
159,200

T~ e 17

180

Where f is the resonant frequency ex- & / /
pressed in eycles,
L is the inductance in microhenries
and C is the capacity in microfarads.
Instead of calculating the reader can
refer to the LC Chart or Table of
Fig. 1. This chart covers all wave-
lengths from one meter to two hundred
meters, The chart is easy to use as
the prospective coil-builder generally
knows what type of tuning condenser
he is going to use and its capacity. For
example: A tuning condenser with a ea-
pacity of .00015 mf. is at hand. What
must be the inductance of the coil to /
tune to a wavelength of 200 meters? / / /
Referring to table 1 we find that the
product of L times C corresponding to // L/ coi
200 meters is 11.26. Dividing this num- / DIAM. L1/2"
ber by .00015 (the capacity of the tun- =
ing condenser in microfarads) we ob- /
tiin '?51,(]66 which is th%induftance of é
the coil in centimeters. Now 1,000 cen- ;
timeters equals 1 microhenry, so we = ! 0 % 40 ‘?EJENSEOPER INCI-lu B AR g8
must divide 75,066 by 1,000 to find the
inductance expressed in the form of

-
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Additional “direct-reading” values of coil inductances with relation to the physical
dimensions of the coil,
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r )
by Multiply Multiply CcL
Wave walues values C in uf (mf)
length below Taw L in em
meters by 1000 iy 1000
1 300000 1884000 0.0003
2 150000 842000 D011
a 100000 828000 D018
4 75000 471000 D045
5 60000 477000 D057
o SO000 314200 0101
7 420900 265000 0138
-] AT500 ZI5500 D180
a J3330 209400 0228
10 30000 188400 0282
15 20000 125800 L0635
20 15000 B4200 1129
25 12000 75400 1765
a0 0300 GIE00 L2530
35 BSTO 53800 D448
40 7500 AT100 450
45 6670 41000 570
50 G000 37700 T04
55 5450 34220 -B52
a0 EO00 31420 1.014
85 4620 28070 1.188
70 4290 26900 1.378
75 4000 25120 1.5683
80 3750 23520 1.801
BS 3529 22120 2.034
op 20920 2.280
# 3158 19830 2.541
100 3000 18840 2.818
106 2857 17940 3.105
110 2727 17130 a.404
115 20409 16330 a7z
120 2500 16710 4.05
125 2400 15070 4.40
130 Z30R 14480 4.78
135 2232 13950 5,13
140 2144 13450 6.62
145 2060 12680 5.02
150 12560 6.34
155 1933 12150 679
160 1875 11770 7.20
165 1818 11410 768
170 1765 11080 B.13
175 1714 10760 .62
180 1667 10470 .12
185 1622 10180 0.63
150 1579 1910 1016
195 1538 HE60 10.71
200 1500 #420 11.26

Fig. 1. “L C" Chart

MAGNET WIRE TABLE:
Turns Per Lineal Inch

=
A= Kind of Insulation
[
4<% sc [po|TC
o000 214 2.10 .07
D00 2.39 2,356 2.31
00 | 2.68 263 2.57
o aoo0| z2o3| 2.7
1 a6l 328 3.0
2| 378 3.5 3.5
3| 421 407 3.5 3.
4| 471 4.54 4.38] 4.
5| b5.26) 505 4.88 4.
6| 588 5.68 543 b5 e
T 657 .32 6.01 &, TN o e
8| 7.44| 7.2 683 c.eo| .63 730 7.52
9| 830 7091 7.55| 7.28] 8.55 8.14] 5.41
10 | 9.35; 894 B.556| 807 6.6 017 043
1| 104 | 998 108 | 10.2 | 10.5
12| 1.7 | 110 |. 121 | 114 | 118
13 | 131 | 12.4 13.5 | 12.7 | 18.2
14 | 14.6 | 157 16:2 | 141 | 14.7
15 | 182 | 151 17.0 | 157 | 165
16 | 18.1 | 16.7 |. 18.1 | 17.4 | 184
17 | 20.1 | 18.4 21.4 | 19.3 | 20.5
18 22.3 203 |. 24.0 21.4 229
55 Ds
19| 24.8 | 223 | 264 | 25.1 | 26.8 | 22.6 | 25.5
20 | 274 | 24.4 | 20.4 | 27.8 | 30.1 | 26.1 | 284
21 | 30.8 | 27.4 | 328 8| 336|202 315
22 | 34.1 | 30.0 | 36.6 | 34.1 | 37.7 | 32.2 | 350
23 | 87.6 | 32.7 [ 40.7 [ 37.6 | e2.2 | 35.5 | 390
24 | 41.5 | 856 | 452 | 415 | 47.2 | as.0 | 481
25 | 45.7 | 38.6 | 50.3 | 45.7 | 52.9 | 42.7 | 478
26 | 60,1 | 41.8 | 557 | 50.1 | 59.0 | 46.6 | 62.8
27 | r50 | 45.1 | 81.7 | 55.0 | 658 | 52.1 | 58.2
28 | 60.1 | 48.4 [ 68.3 | 60.1 | 73.8 | 57.0 | 64.3
29 | 65.5 | 51.9 | 75.4 | 66.5 | 823 | 61.9 | T0.6
30 | 71.3 | 555 [ 83.2 | 71.3 | 02.4 | 67.5 | 78.0
31| 774 | 50.1 | 015 | 77.4 1028 | 728 | 85.3
32 | 83.7 | €2.7 [100.5 | BA.7 [1156 | 70.0 | 03.9
33 | 90.3 | 66.3 {110.1 | 50.3 130.2 | 85.6 |103.3
a4 a7.0 60.9 |120.4 97.0 1448 81.7 |112.3
35 [104.0 | 73.5 [131.3 |104.0 |163.5 | 98.9 |123.2
36 |111.1 | 76.9 |142.9 |111.1 |181.8 |105.8 |133.3
37 |118.3 | 80.3 (1550 |118.3 |200.1 [113.0 |1456.9
38 |125.5 | B3.8 |167.6 |125.5 |229.1 [119.5 |1567.1
89 |182.8 | 86.7 (180.8 |132.8 |261.0 [127.7 171.6
40 | 140.0 | 8.7 |194.4 1400 |200.3 [134.3 |183.7
——
G Jobn A. Roebling's Sons Co.

microhenries. Thus the inductance neces-
sary to resonate a condenser with a ca-
pacity of .00016 mf. to 200 meters has a
value of 75 microhenries.

In most cases the tuning of a shori-
wave receiver is accomplished by means of
a condenser with moveable plates, although
some set-builders have used tapped or vario-
meter type inductances. This article will
deal only with the standard method of com-
denser control for frequency selection.

The desire for high voltage gains at the
short wavelengths will lead the coil builder
to the choice of high values of induectance
in conjunction with a tuning condenser.
This brings several points to our attention
which should be studied so that a compro-
mise for good operation can be developed.

Modern short-wave tuning condensers of
the better type have their electrical losses
reduced to a minimum. Thus it becomes
necessary that the efficiency of the tuning
coil and its associated components be raised
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low 1o0sses at the frequencies to be re-
ceived, it follows that the coils and the
remaining components associated in the
tuned circuits have their losses reduced
to a minimum.

The selection of the tuning condenser ca-
pacity will depend on the range of fre-
quencies to be received with a given coil.
This presents a problem that every experi-
menter should be able to solve if head-
aches are to be avoided.

If a wide band of frequencies is to be
covered it is necessary that the ratio be-
tween the maximum and minimum capacity
values of the tuning condenser be made
as great as possible, For example: conden-
sers having a maximum eapacity of .00014
mf. may have a minimum of .000007 mmf.
This is a good condenser and the low
minimum capacity value should not be mis-
used by having the associated input eir-
cuit ecapacity of the tuned stage so high
that the effective tuning capacity range is
reduced. The effect of this shunting capa-

v
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+2 -] - =
+1 - = 2
z
a0
9 —  ISOLANTITE
o _ -——~— RUBBER RADIO CONDENSER CO.
o AMBER COMPARISON OF
@ _, INSULATORS IN A SINGLE
g REFERENCE LINE BAKELITE TUNED CIRCUIT.
— L I "
. I 1
4 | |
6.0 8.0 10.0 120 14.0 160 8.0 200 22.0
{-MEGACYCLES

Fig. 2—Graph showing efficiency of different insulators at various frequencies,

to the highest degree. The reader will note
that the losses in the various components
are cumulative and unless care is exercised
the losses will reach values that will nullify
the efforts of the builder. An interesting
graph showing the efficiency of various in-
sulating materials used in eondenser con-
struction is shown in Fig. 2 and pictures
the change in efficiency with the change
in frequency. The base line for these tests
has been defined by the efficiency of bake-
lite and the other materials have been
judged as to the efficiency gain 4+, or
loss —, as indicated.

Having selected a tuning condenser with

il

= FIG3 w

Fig. 3—Dotted lines represent the “lumped”
capacity added by poorly designed circuit.
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Fig. 4—Relation between capacity, dial divisions and condensers with different
numbers of plates.
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city is indicated in Fig. 3. Dotted hnes
represent the lumped circuit capacity
shunted across the tuning condenser, thus
limiting the minimum effective tuning
range. .

Figure 4 shows the capacity range plot-
ted against dial divisions for condensers
with varying numbers of plates. This chart
is printed by courtesy of the Radio Con-
denser Co.,, Camden, N, J. The minimum
has a fairly high value and this must be
due to the construction. Heavy cast metal
end-plates and *bathtub” construction will
not permit the condenser designer to ob-
tain low minimums. These minimum values
of Fig. 4 are satisfactory for all practieal
purposes and will permit excellent band
coverage.

To find the minimum wavelength to
which a variable condenser and a coil will
tune, multiply the inductance in micro-
henries by 1,000 and then by the capacity
of the condenser in mierofarads. This will
give the YLC ratio

Look this figure up in the chart of Fig.
1 and read off the wavelength in meters.
For example; A coil with an inductance
of T mierohenries is tuned by a condenser
with a minimum capacity of .000007 micro-
farads and the remaining circuit capacity

is .000010 microfarads. What wavelength
will the circuit tune to? 75 times 1,000

equals 75,000. Adding the two shunt capa-
cities together gives us .000017 microfarads.
000017 times 75,000 equals 1.275, Refer to
Fig. 1 and we find that the wavelength
nearest this LC wvalue iz 70 meters. Note
that most coil manufacturers specify that
their coils for use with .00014 mf. conden-
sers will tune from 80 to 200 meters. They
figure, and rightly, that the builder will
not have a condenser with a really low
minimum and that the circuit capacities
will be higher than the value used in the
solution of the problem stated. If this
coil is to tone to exactly 80 meters the
lumped value of eapacity at the minimuam
setting of the tuning condenser should be
000024 mf, If the minimum ecapacity of
the tuning condenser is .000007 mf., then
the ecircuit capacity must be the remainder
or 000017 mi. Now we should be able to
find the value of inductance to use with a
given condenser to tune to a required wave-
length and also know about what wave
band or range can be covered.
How to Use the Charts.

Most coil builders want to have their
coils designed for them, so the accom-
panying charts are given so that no mathe-
matics are required at all. The best way
to use these charts is as follows:

Ascertain the capacity of the tuning con-
denser that is to be used and then at the

OFFICIAL SHORT WAVE RADIO MANUAL

point of intersection between the wave-
length desired and the tuning condenser
curve, read the required inductance in
microhenries.

Select the coil with a diameter suitable
for use in the receiver in question. That is,
the physical size of the coil. Having de-

cided on the diameter of the coil form,'hry
to use a ratio of length to diameter of
one-to-ome. If the diameter is one and
one-half inches, then try and keep the
length about the same. This refers to the
length of the winding only.

Let a coil with an inductance of 100
microhenries be required; then, if the coil
has a diameter of 2 inches and the windin
is 2 inches long, a total of 54 turns wil
be required. With a winding length of two
inches, a wire size should be selected that
will wind 27 turns to the inech. This gives
the necessary data for a coil without a lot
of figuring.

he accuracy of these chartz is elose
enough, for all practical coils being made
by the “home-set” builder. Caleulations in-
volving % turns would complicate the
chart to such an extent that it would not
be usahle.

For the coils used on the very low wave-
lengths, the wire size will become larger,
while the coils used above 80 meters will
have comparatively fine wire.

International Time-Zone Chart and Converter

HE
copied on suitable eards, may be
used to find the time at any point in the
world the longitude or the “time zone”

two ecireles shown above, if

of which is known. The smaller circle
should be trimmed closely; so that, when
it is fitted over the larger by a pin pass-
ing through their exact centers, it is pos-
sible to read the figures on the larger
cirele.

The =mall black figures around the
edge of the larger circle represent longi-
tudes, east and west from Greenwich,
England, from which all map bearings
are calenlated The names on the out-
side of the circle indicate the countries
lying in these longitudes; so that the po-
sition of a foreign station may be judged
without reference to a map.

To find the hour at any place, take the
time at your own station (use a eclock or
watch which is keeping Standard Time)
and bring the corresponding hour on the
rim of the inner circle te the place of
your station, as marked on the larger
card. The time at any place in the world,
whose position is known, is then that on
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A Rotary International Time Chart.

the smaller card at the point opposite
the proper time zone or longitude on the
outer card.

For instance, you are in San Fran-
ciseo, California. It is 3 o’clock in the
afterncon. When you set the white fig-
ure 3 (in the dark half-circle indicating
afternoon) opposite “Pacific U, §—120"
on the larger card, you will find that the
black 11 is opposite “Western Europe—
Greenwich” at the top of the card. That

is to say, it is 11 p. m. in England, France
and Spain. This is also 1100 Greenwich
Civil or Mean Time—which is the inter-
national time used by short-wave ama-
teurs and others to standardize their
schedules,

At the same time, you will find the
black figure 8 (indicating morning) op-
posite “135-Japan, Chosen” on the larger
card, That means it is 8:00 a. m. in
Tokio, Japan.
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POWER-PACKS

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

SHORT
WAVE

TERMINAL

VoLT
STRIP T~ hoE
~

Appearance of the finished power amplifier,

A POWER AMPLIFIER

OWER AMPLIFIERS suitable for
Puse with short wave receivers have

to be very carefully designed and

balanced, otherwise there is liable
to be an objectionable “hum” noticeable
in the loud speaker and not every power
amplifier is sufficiently stable to operate
on short wave signals.

General Requirements

The two-stage, audio frequency, power
amplifier here illustrated and described
was constructed and tried out success-
fully, with practically no “hum” audible
in the loud speaker and without audio
frequency “howls” being set up. It is
important to mention perhaps, in pass-
ing, that the amplifier was tested in
connection with a Hammarlund short
wave receiver, employing one stage of
tuned R.F. ahead of the detector, with
the usual throttle condenser control of
the regeneration.

This amplifier is a good all-around
piece of apparatus and can be used in
conjunction with any broadéast receiver
and also for amplifying phonograph
pick-up signals, by connecting the output
of the magnetic pick-up to the phono-
graph jack chunted across the input
terminals of the first A.F. transformer.
One of the most important points to
wateh out for in building any audio fre-
quency amplifier, particularly those of
the power type here described, is the
proper positioning of the various trans-
formers, choke coils, ete., so that the
magnetic fields of the transformers do
not interact on one another and thus
constitute one of the frequent causes of
an objectionable “hum” or other noise
heard in the speaker as a “background”
to the signal being received, It is there-
fore desirable that the inexperienced
constructor follow the general layout of
the apparatus comprising the amplifier.

nov.

: THORDARSON
45 PACK UMIT

71

circuil,

stages.

It em-

This amplifier

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

BAKELITE

TERMINAL

STRIP

TMF. 250V.
BYPASS
COND'S.

INPUT TRE
TO 151, A,F./
STAGE

TRF. R- 260

13,000 OHM
YOLTAGE
DIYIDE RT

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

rnnsrmananrliE «-T0110V, 60 CYCLES A.C.

VN

/™2 V. HEATER SUPPLY~ TRF. SEPARATEDAT LEAST

12" FROM AMPLIFIER..

FLECHTHEIM NON-INDUCTIVE
700 V. TYPE FILTER CONDENSERS
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/
i

EXTRA
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COND.
CE

TO 110V
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o] .CHOKES AND 45 f,|Sx X7
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1MF. \_1000  \tyor._ PP
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Ng 2408 |
- 1327
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Plan view of power amplifier, showing exact position of the various parts.
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2MD AF (POWER)PUSH PULL STAGE.)

PHONOGRAPH 500,000 O0HM  TONE REGULATOR (OPTIONAL)
(;”‘CK THORD,TR. VAR.RESISTOR / CENTRALAB NO.41-009 RADIOHM,
fr— N R 260 COND, .00 MF.
‘ o/
yi [ 22T(1sTAR STAGEY THORD.
i ! > Ne.T.2408

=
’:]E-?}\

w!

( ;t DET.
ouTPUT

s g

i TO 272V

| WEATER CKT. PPN N
| IN TUNER e

| »
| FIL.AND HEATER Vd
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I: N2, T 3660 ,
E T0 110V, —a

I 60 CYCLE AC. e
I B-(G) 4500 OHMS
[ © f

|

VOLT. DIVIDER

TO 110 V.
€0 CYCLES
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nn}nrm.\

-FFIL.\F;}}

2-245 TUBES §

\

(ALL TRF. CASES
GROUNDED TO B-)

Complete wiring diagram of the A.C. operated power amplifier for short-wave reception, the amplifier using th-
Thordarson '45 “power compact” for the plate supply.

any case, should have a low ratio be-
tween the primary and secondary turns.
The second method, and one which has
received great favor at the hands of
short wave enthusiasts, comprises an im-
pedance or choke coil coupling as the
optional diagram herewith delineates.
The impedance used in tests by the
writer was the Thordarson Autoformer,
type R120, the detector plate lead being
connected to the “P" terminal of the
autoformer, the B plus feed wire to the
“B” terminal and the grid terminal
(“G"”) from the impedance connecting
to one terminal of a .25 mf, fixed con-
denser (250 voltage rating). With im-
pedance coupling of the first stage into
the 27 tube, a 100,000 ohm potentio-
meter (Clarostat or other equivalent
type), serves to balance the input to
this tube. Grid bias for the first audio
tube is provided by the 1800 ohm resis-
tance, shunted by a 1 mf. condenser.

Tone Control Feature

A tone control circuit was tried out
very successfully with this amplifier and
the one tested comprised a fixed con-
denser of .006 mf, in series with a
specially tapered, wvariable vesistance
(Centralab No. 41-009). It may be of
interest to many to know that this tone
control circuit is the same as that sup-
plied on many of the commercial broad-
cast receivers, the only difference being
that a more elaborate scale for the tone
control feature is provided. The tone
control regulator comprising the con-
denser and specially tapered resistance

in series, can also be shunted across the
two grids of the 45 tubes in the second
A.F. push-pull circuit.

A number of ground connections are

SIDE VIEW

> -
FLECHTHEIM, NEW "THIN DIELECTRIC® TYPE FILTER COND,

Note the remarkahble saving in space
afforded by the use of the Flechtheim
thin-dielectric type filter condensers,

HEATER AND FIL.
TRANSFORMER.

p—

TUBES

USE 40001M POTENTIOMETER.
OR CEITER TAP(ADT,) RESISTANCE.,

In some cases the center tap on trans-

formers is not at the exact electriecal

center of the winding, in which case

the return lead is best connected as

shown to the arm of a 400 ochm poten-

tiometer. This permits adjustment for
exact balance.

indicated in the diagram and where the
various transformers, condensers, etc.,
are not mounted on a metal sub-base, all
of the ground connections indicated are
joined to one piece of wire, not smaller
than No. 14 B & S gauge, and of course,
all joints should be soldered. The out-
side metal casings of all transformers
and condensers should be connected to
the common ground wire, so as to mini=-
mize all noises or hum in the reproduec-
tion at the loud speaker.

Second Audio Stage [s Push-Pull

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

The grid return circuit from the 45
power tubes has a 50,000 ohm and 750
ohm resistance connected in series with
the center-tap terminal “C” of the fila-
ment transformer winding, supplying the
2% wvolt A.C. to the ’456 tubes. One of
the Thordarson '45 compact push-pull
amplifier plate supply units was em-
ployed, as the diagrams show, this unit
containing two filament supply windings,
the high voltage winding for the plate
supply and also the two, high impedance
choke coils for the main B supply filter.

A word of caution to those building
an amplifier of this type, is to test out
all transformers, choke coils and resis-
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ohms'
tances for electrical econtinuity. Most of
these tests can be very well made with a
milliammeter and a small B or C bat-
tery. If one of the resistances in the
grid return cireuit, such as the 50,000
ohm unit, should be open-circuited an
chjectionable hum would be heard in the
loud speaker. All of the resistance-coils
used in building this amplifier were of
the baked enamel type made by the Ward
Leonard Company and they have per-
formed very satisfactorily indeed.

Source of Filament Supply

One of the important points about a
pood audio frequency amplifier is to see
that not teo many transformer windings
are grouped together on one core. As
a number of leading short wave experts
have pointed out, it is better to have the
filament supply transformers split up;
so in this amplifier we find this condi-
tion. A Thordarson T-3660 filament sup-
ply transformer delivering 2.5 volts sup-
plies the heater current for the R.F.
and the detector tubes, as well as the
first audio stage of the power amplifier.
A separate filament transformer wind-
ing supplies the '45 tube current and a
third separate filament supply winding
furnishes the 5 volt current for the 80
rectifier tube. All of these points help
to make a quiet operating amplifier and
one of the leading radio engineers told
the writer, that he never built any set,
especially a power amplifier, unless he
connected up the transformers on a
“bread-board” and moved them around
until the condition was found where a
minimum hum was noticed in the loud
speaker. Sometimes transformers have
to ke placed at right-angles or in other
positions in order to prevent inter-action
of their stray magnetic fields, It was
found in the present case that in order
tn reduce the hum to the lowest possible
limit that the heater supply transformer
T-3660 had to be removed from the gen-
eral layout of the amplifier and placed

wegNey

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

b ]

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

Details of the Filter

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

De Forest tubes were used with very
gratifying success in all of the stages
of the amplifier and very satisfactory
performance in amplifiers during the
past year has proven that they do stand
up and give quality as well as service.

Hints On Eliminating “Hum”

1—Ground all transformer and con-
denser cases,

2—_Test grid return bias resistors for
“continuity” and by-pass condensers
for “short-cireuits”.

3—Center tap on filament transformers
may not always be at exact electrical
center; connect 400 ohm potentio-
meter across filament winding and
join grid return lead te arm of
potentiometer.

L
Optional connection of “tone
control” variable resistance

|

TONE CONTROL

RESISTANCE
e

and its .006 m.f. condenser
across the grids of the push- ~
pull tubes. .006=MF.
ey
saving in space afforded by use of these 4__Sometimes the A.C. supply plug,

Flechtheim compact type condensers is
shown in one of the diagrams herewith
and they only occupy about % the vol-
ume of the average high voltage econ-
denser supplied for filters of this type.
In any case the condenser should have a
working veltage of approximately 700.
The 13,400 ohm wvoltage divider re-
sistance shown in the diagram is of the
Ward Leonard baked enamel type and
performs in very excellent fashion, with-
out getting so hot that one ean fry flap-
jacks on it, as some of these “l9c
special” resistances are wont to do. A
potential of approximately 350 volts was
measured with a Flechtheim voltmeter
across the output terminals of the filter,
or in other words across the end termin-
als of the wvoltage divider resistance.
Each step or tap on the voltage divider
is shunted by a 1 mf. condenser of the

EXTRA FILTER TO CUT DOWN HUM

/ CHOKES e A
— W .
' =
= FROM | -—
RECTIFIER P | -— |VouTAGE
- | DIVIDER
CONDENSERS | I
]
S usvAL FILTER. —7 e ]

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

an extra filler between the usual one and the voltage divider resistance,

The

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

where it fits into the house service
receptacle, has to be reversed,

List of Parts for Power Amplifier

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

1—Thordarson No. R260 input trans-

former.

1—Thordarson No. R260 push-pull
transformer.

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

1—Thordarson No. T3660 filament-heater
transformer.

2—4 mf. (700 wvolt working wvoltage)

Flechtheim eompact filter condensers.
1—2 mf. ditto.
7—1 mf. Flechtheim by-pass (250 work-
ing voltage) condensers.
1—13,400 ohm, Ward Leonard, voltage
divider resistance.
1—50,000 ohm Ward Leonard resistance.
1—750 ohm Ward Leonard resistance.
1—1,000 chm Ward Leonard resistance.
1—2 circuit (or other to suit builder’s
idea) jack for phonograph pick-up.
1—Baseboard (or metal sub-panel).
1—Terminal post strip—bakelite.
1—S8et Terminal posts (X-L push posts
used by author).

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

(Sangdmo).

control
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This Power Supply Unit

USES NEW 25-Z-5 TUBE

By CLIFFORD E. DENTON

® EVERY day tube manufacturers

are bringing forth new tubes that
permit radical changes in the design
of radio sets, audio amplifiers and
power-supply units.

One of the many tubes announced is
the 25-Z-5, which offers several in-
ducements for the short-wave fan. It
does away with the cost of a power
transformer when used as the rectifier
for small and medium size short-wave
sets. It has satisfactory regulation
and is not noisy, being of the high
vacuum type. GGas-filled tubes have no
place in the short-wave receiver power-
pack.

The following characteristics cover-
ing this tube are given for reference,
as every one is interested in having as
much tube data on hand as possible.

25-Z-5 Tube

Heater Rating: Voltage, 25 volts;
current, 0.3 ampere.

Operating Conditions and Character-
istics: A.C. Voltage per Anode, 135
maximum RMS welts; D.C. Output
Current, 100 maximum ma.; Voltage
between cathode and heater, 300 maxi-
mum peak volts; Peak Plate Current,
300 maximum ma.

With the circuit as shown in Fig. 1,
voltage doubling can be obtained, de-
pendent on the wvalues of condensers
connected at Cl. These condensers
should be seleeted for their efficiency;
low power losses and high internal re-
sistance per microfarad will permit the
best results.

When building the power supply unit
study the chart in Fig. 2, which tells
just what values of C1 must be used for
a given result. For example, if 200
volts is required at 100 ma., then con-
densers Cl should have a value of 16
mf. each. Select the smallest value of
capacity that will provide the required
current at the proper operating voltage
and that will be the only change from
the specifications given.

The rest of the power supply unit
should follow specifications as shown.

A radio frequency choke can be con-
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At left we have
top \'iew of the
25-Z-5 power
suppl} unit as
designed and
built by Mr
Denton. No pow-
er transformer
is reguired and
among other
features, voltage
doubling can be
ohtained.
Close-up view of
the new 25-Z-5
rectifier tube is
shown at right.

This very latest type S-W power

supply unit designed by Mr., Denton

utilizes the new “25-Z-5" tube, and

does away with the cost of a power

transformer. Voltage doubling is

effected when the proper size con-
densers are used.

T 25-Z-5 CH.L_ CHZ~  VARIABLE
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The graphs shown above, at left, tell the story of the variation in size of condensers

used in conjunction with the 25-Z-§5 rectifier,
rectifier is shown ot the right.

nected in the filter circuit as indicated
at X. This will help to reduce noise
from the power line in many cases. If
additional voltages other than the high
voltage are to be obtained from the
power supply unit, use a series feed
circuit with a paper by-pass condenser
at CH. The value of R3 will depend on
the voltage required and the current
drain in the ecircuit. In general this
circuit will supply screen wvoltages for
screen  grid tubes, so the current
through R2 will never be great.

The filament supply cireuit as shown
is for use with four 6.3 volt tubes in
series with a total current drain of .3
ampere. If more tubes are used in this
circuit it will be necessary to change
the value of resistance at R2.

For those interested in using the fila-
ments of the tubes in the radio set in
parallel, it will be more economical to
use. a small separate filament supply
transformer. As a great number of the
short-wave sets in use today have four
tubes, the resistor recommendations

Wiring diagram for the complete
0-50,000 ohm resistor is R3.

given will be satisfactory. Remember
thig value of R2 is for use with the
6.3 volt tubes consuming .3 ampere;
any other tubes will require different
resistor specifications.

Parts List

Two Flechtheim By:pass Condensers, 4
mf., 250 volts (Cl)—(Wego; Aero-
vox)

One Flechtheim Electrolytic Condenser
4 mf. Cardboard type (C2)—(Wego;
Aerovox)

Two Flechtheim Eleetrolytic Conden-
sers 8mf." Cardboard type (C3, C4)—
(Wego: Aerovox)

One Eby six-prong socket

Two Federated Purchaser, No. 2505
Power Chokes (Chl, Ch2)

Two Aecratest Shielded Resistors, 310
ohms, 300 ma. (R1, R2)

One 25-Z-5 Rectifier (Sylvania)

One power cord and plug

One wooden baseboard, 7 by 11% by
34 inches

Wire, wood screws, ete.
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Building
A
Shielded

Power Unit

for
Short Wave

Receivers

® At least half of the converter fail-

ures are due to the makeshift ways
by which their power is taken from the
receiver to which they are connected.
By looking over the diagrams and
drawings given on these pages the
reader will see that this unit is very
staple and inexpensive to make. While
the shielding can is not required to
make the power unit work it is put on
to prevent any disturbances from in-
terfering with the short wave tuning
apparatus. Therefore this unit can be
placed extremely close to the tuner or
converter.

Some of these power packs take the
high voltage for the rectifier plate di-
rectly from the A. C. line. This limits
the rectified voltage to less than line
voltage. At the same time this system
requires the use of a filament trans-
former for the heaters. The trans-
former to be described will be found
eagy to construet and is properly de-
signed for this job. By looking at the
hookup diagram we find a pair of 2.5
volt heater supply leads that will take
care of this end of the job. The plus
lead will give a range of voltage from
zero to 160 volts with plenty of current
for all converter and short wave tuner
needs. A knob on this voltage regu-
lator is not needed as it will be set once
to meet the need of the set and left.
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F6.3

Drawing above shows details of metal shield, power supply unit and the filter
system,

Constructing Transformer

In Figure 6 we have a wood block;
this will serve to wind the coil upon.
Cut a scrip of wrapping paper 1%
inches wide and wrap this around the
block to a thickness of nearly 1-16
inch. Put a machine screw through the
hole and fasten it in the hand drill.
This drill can now be clamped in the
bench vise. Lay a strip of friction tape
on each side of the paper form, leaving
an inch project beyond each end of the
block. Solder a lead wire to the end of
the No. 29 B. & 8. enameled wire and
tape the joint. Twist this around the
center screw in the block to anchor it
and wind the first layer of wire over
the paper and strips of tape. Before
it winds to the end start the wire back
over the first layer. With this second
layer in place cover with a layer of thin
waxed paper. Continue with two lay-
ers of wire and a layer of paper until
1,045 turns have been wound on. Now
fold the ends of the tapes over the coil.
They will hold the wire in place, Solder
a lead on and cover the primary with
three layers of the same paper wused
under the coil.

Now lay down four more strips of
tape for the secondary binding. Solder
a lead to the No. 36 B. & 5. enameled
wire and anchor as at the primary start.
Wind about 400 turns on and cover with

‘__
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Here we see the various parts comprising the 8-W “power unit” laid out on the
base; also details of the transformer steel laminations.

waxed paper; continue thus for 1,700
turns. Do not try to wind this fine
wire in even layers, simply wind back
and forth. After the 1,700th turn solder
a lead on and fold the tapes over the
coil. Put on three layers of the wrap-
ping paper. After which put down the
tape strips as before.

* Wy . B Ny

t Simple, clear directions
r . . .

for building a quiet plate
and heater “supply unit”
for satisfactory use with
short-wave receivers has
been rather scarce. The
accompanying article
gives details for “winding
your own’’ power trans-
former; also the method of
connecting the transform-
er, ‘“home made” choke,
condensers and rectifier
tube. Keep this article

for future reference.

gy

Coil Is Finished

The No. 18 B. & 5. wire is used next,
and no leads are needed as the wire is
strong enough., Wind on twenty-four
turns and bind with the tapes. Cover
with paper and wind on twenty-four
turns of the No. 15 B. & 8. wire. Now
the coil is done; remove the block from
the center and submerge the coil in
melted wax or parafin. Do not have
this too hot—just melt it. Figure 2
shows the kind of laminations to use.
These are inexpensive to purchase (see
note at end for this), or can be cut from
lamination iron to the dimensions given.
Using fifty of these laminations, place
all the “E" pieces in the coil opening.
Entering them alternately from one
end, then from the other end. With
this done, place the straight pieces at
the open ends of each “E" lamination.

A solid core is built up in this way.
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Now with small wooden wedges tighten the
Jaminations in the coil opening. Four of the
brackets in Figure 3 and four clamping strips
Figure 4 mre made 1-18 inch thick brass or
alominum strip. TUsing No. 8-32x11 inch
serews clamp these to the laminations with the
strips on each side of the jointed ends of the
core. The long brackets s-rtve to mount the
transformer to the base.

Buy or Make the Choke

A wvery satisfactory choke can be made, one
having a high inductance, as the current is rela-
tively small. Using a block of the same length
but x5 inch instead of 3 inch square =ns
for the transformer, cover with paper as before;
also use the strips of tape for binding the ecoil
Solder a lead to the No. 36 B. & S. wire and
wind at’ random 7,600 turns of this wire on the
block. Put a lead on the end of the wire and
hind the coil with the strips of tape. Remove
the block and dip into the hot parafin. The
eore iz built up of forty laminatioms, but all of
the “E" laminations are put into the ecoil from
the same end. The straizht pieces are stacked
up in & pile and clamped to the open end of
the core by using four more of the strips shown
in Figure 4. Brackets Figure 3 will be added
for mounting the choke. Using a bought
choke, select ome of high inductance—the direct
current resistance ean be as much as 1,000
cvhms.

A mounting base for the parts is shown, with
dimensions, in Figure 1. Make this of 1-186-
inch thick aluminum. The large hole is for the
tube socket. The two % -inch holes mount the
two electrolytic inverted condemsers. Plice the
transformer and choke in position and mark for
the holes from these. Drill holes for hringing
the transformer leads and the choke leads under.
The connections are very simple and are shown
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in the hookup diagram. The ecathode terminal on
the socket supplies the high voltage, rectified
ecurrent to the choke. Tie both grid and plate
terminals to one end of the 1,700-turn winding.
Only one connection is to be made to the elee-
trolytic condensers, this being shown as the
center on each one. The can is shown grounded ;
this, as all other such symbols dencte that the
point is to be connected to the base if not
already in assembly of part. Use a rubber-
covered hookup wire for all connections. The
twenty-four turn winding made up of number
18 wire connects to the hester terminals om the
socket. Leave two long, twisted leads from the
other heater winding to conmnect to set,

Shielding the Unit
A sheet of 1-32 inch aluminum 14x18 inch
should next be cut as dimensioned In Figure 5.
‘The hole is for mounting the voltage control re-
sistance. Bend along the dotted lines, taking the
flap edeges first. A straight edge will be very

useful if clumped to the bending line, then the
aluminum may be easily formed around this edge.
With four sides bent up rivet the flaps to the
adjacent sides with small rivets or eveletz. Next
drill four holes in the bottom to line up with
those in the corners of the mounting base. In
mounting the ascembled and wired unit into the
shield use number 6-32x114 inch screws with a
1 inch spacer under the base to give clearance
to the parts under this base. If the variable
resistance has its arm eonneeted to the mounting
stud this stud will have to be insulated from the
shield by the use of fiber washers, A cover for
the unit is made of the same material from
which the shield was made. Using a piece 4x8
inch eut one-half inch squares out of the cor-
ners and bend the sides up so that the cover will

alip over the shield tightly.
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Testing

Using a *27 tube a test was made on the com-
pleted unit to determine the actual output at
various current loads. A milliammeter and a
high, variable resistor were placed in the lead of
the unit for taking these measurements. The
voltmeter was of the high resistance type and
was put in eirewit from the tap to the minus
conmnection. After setting the external variable
resistance so that the current read was 5 milli-
amperes (mils) the voltmeter gave the voltage as
176 volts. Another setting at 10 mils gave a volt-
age reading of 1656 wvolts; at 14 mils thiz had
dropped another 5 wvolta to 160. These reading-
will po to prove that this little unit is entirely
capable of handling most of the converters and
short wave tuners. The *27 tube used for recti-
fication is very inexpensive as also are the tw.
electrolytic condensers.

List of Material

Ninety Luminations (Type E-1-3
Steel Co., Brackenridge, Pa.).

Allegheny

Two Electrolytic Condenzers (8 mf.; Con-
course, Aerovox, ete.

One &50,000-shm  wvariable wyesistunce; wire
wound.

One-third pound number 86 B&S enameled

magnet wire (for transformer and choke).

One-eighth pound number 29 B&S enameled
magnet wire,

Fifteen feet cach of number 18 and number
15 enameled magnet wire.

One UY wafer type socket.

One 14x18x1/32 ineh aluminum.

One 4x8%1/22 inch aluminum.

One 27 x6 % x1/16 inch aluminum,

Courtesy of N. Y. Sun.

The right place for short-wave power-packs—away from the

sets themselves. On the shelf just above the floor are (at the

left) the factory-built power unit for the National SW-58, and

(at the right) the “home-made” unit for the SW-3. A completely

A.C. operated audie power-amplifier for the latter is mounted
on a shelf ahove the tuners.

® ONE of the earliest and most per-

sistent bugaboos in the short-wave
game is that concerning A. C. opera-

lformer

tion. It is kept alive by the many
ex-broadecast experimenters who are
finding new thrills in the short waves,

A gompleto A.C. power-pack for the S-W receiver.
I.F. choke “C” hanging in mid-air between the power trans-

and the filier condenscr.
and luhp-h:mi; plug; socket on right for 80 rectifier.
sired plate voltage up to 300 available,

A“Quier A.C.

Power-Pack

for Small S-W Receivers
By ROBERT “BOB” HERTZBERG

A small, but “good,” Power-Pack for use with small
S. W. receivers is in great demand.
“job” you've been looking for.

Note the

Socket on left for 5-wire cable
Any de-

Here’s just the

and whose experience with all-electric
short-wave set operation dates back to
the days when adequate filters and
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properly designed cathode-heater tubes
were unknown.

Now there is nothing especially mys-
terious or magical about A. C. power-
packs, and it is not necessary to de-

art very far from ordinary practice
in order to make a unit that will work
smoothly and quietly. Instead of look-
ing for queer circuit arrangements and
phoney “hum balancers,” the construe-
tor should merely use good parts and
a reliable hook-up, and above all else
learn to keep the completed pack a re-
spectable distance from the sensitive
receiver itself!

Let that last statement sink in! In
the writer's experience, which embraces
part of the design work, in collabora-
tion with Robert S. Kruse and David
Grimes, on the original Pilot Super-
Wasp, the first commercially successful
short-wave receiver for all-electric op-
eration, more trouble is caused by hav-
ing the pack too close to the receiver,
than by any other single factor! This
remark should not be construed as a
criticism of sets which have the A.C.
power supply on the same chassis with
the tuner; this sort of thing is all right
if the set is designed from the start
with the idea in mind and if the proper
precautions are observed. When a man
starts with a battery receiver and
starts to “eleetrify” it, matters are al-
together different.

Come to think of it, the manufac-
turer of some of the finest short-wave
receivers on the market today insists
on building the power-packs as entirely
separate units, and supplies a long,
heavy interconnecting eable with the
advice that it be used without being
curled up.

Built In One Evening

As an example of what can be done
at little trouble and expense, the writer
illustrates herewith a complete power-
pack that he built in one evening, to go

vith a regular National SW-3, which
is an orthodox short-wave Treceiver
using one T.R.F. stage, regenerative
detector and one audio stage. This set
had been working on batteries for
about a year, and with the demise of
the “B’s” it was decided to eliminate
all batteries in favor of AC. The unit
worked perfectly from the start, with
only the barest trace of a hum in the
earphones to indicate the nature of the
power supply.

Two simple little tricks helped mat-
ters considerably. One was the use
of an R. F. choke in the high voltage
lead from the filament of the B0 rec-
tifier to the filter system, to keep para-
gitie radio frequency ecurrents generated
by the rectifier tube out of the D.C. out-
put; the other was merely the removal of
the pack from the operating table and its
placement on a shelf just above the floor.
One of the accompanying photographs
shows the receiver layout, with the SW-3
on the table and the pack underneath. The
other unit on the shelf, incidentally, is
the separate power-pack of a National SW-
58. The writer usually keeps both sets
running at the same time, and has a lot
of fun listening to both ends of phone con-
verseiions,

Assembly On Wood Base-hoard

The various parts of the power-pack are
spread out comfortably on a wooden base
board measuring 14 by 8 by 1 inches. The
power transformer, the filter condenser
block and the filter choke block (reading
from right te left) occupy the back see-
tion, In front: of the transformers is a
four-prong socket for the 80 rectifier tube
(preferred over the B2 because of its

SHORT WAVE

RADIO MANUAL

77

PiLOT N2 4ll BLAN R.F

TRAANSFORMER LCHGKE DﬁliBL.E CHOKE ELECTRAD
+ 25000 OHMS
W%W—b /W’ITH TAPS
— —— — l L MF, >
pa‘l F_ Y ’- *
e ZMF 3MF, 3IMF.

===

1

PILOT HE 43]

-
sl
...... s -I.mr

SUAAR A ALA AR AR A

ALL CONDENSERS IN

% i, OME CASE PILOT N2 421
< e e R O R R R U U U L L e
uov, IS TWISTED wiRE —

5 PRONG
S0CKET

Diagram showing connections of various parts used in building the power-pack.

greater freedom from R. F. current). In
front of the choke unit is a five-prong
socket, at which the output wires termi-
nate. Between the sockets is an Eleetrad
25,000 ochm wire-wound resistor with slid-
ing taps.

The special Blan R, F, choke coil simply
hangs in mid-air from its connecting wires
between the transformer and the con-
denser block. This choke contributes no-
ticeably to the quiet operation of the unit.

The wiring, as shown in the schematic
diagram, is very simple. Note that heavy
twisted wire (No. 14 flexible) is used be-
tween the 21 volt filament terminals on
the power transformer and the F posts of
the five-prong socket. All other connections
are made with No. 18 wire of the kind
having push-back insulation.

Connection between the receiver and the
power-pack is made through a flexible
cable of five wires: two for filament, one
for negative “B” and two for plus “B.”
If any particular set requires three dif-
ferent plate voltages, a six-prong socket
may readily be used. The cable from the
set terminates in a plug made from an old
tube base. A neater plug designed for the
purpose miy be bought for a few cents.

Adjusting Output Voltages

By means of the sliding bands on the
Electrad resistor, exactly the correct out-
put voltages may be obtained. The values
should be measured with a high resistance
voltmeter. A fixed output resistor, or one
having fixed taps, is absolutely worthless,
as the voltages are never correct. If they
are low, the set is weak and insensitive; if
they are high, it is noisy and unstable.

Naturally the power units selected for
a power-pack to fit a particular receiver
must have sufficient eapacity for the tube
combination that is uzed. Don’t work too
close to the limit; the more margin you
provide, the hetter. The units employed
in the writer's pack are designed to supply
a pair of 45's, in addition to a flock of the
usual 24's and 27's, but the entire load
imposed is less than 20 milliamperes, the
tubes used in the SW-3 being two 35's and
a hB. With this light drain the pack runs
nice and cool, and there is no sign of the
erratic behavior that indicates “saturated”
choke-coil cores and “overworked” wrecti-
fiers,

Parts List

The following parts were used in the
power-pack illustrated. The builder may
use his discretion in making substitutions,
depending on his own requirements. This
pack will easily operate sets using up te
six or seven tubes.
1—Power transformer, Pilot No. 411. 600

volt, center-tapped high wvoltage sec-
ondary; one b-volt and two 2% wvolt
filament secondaries. (Franklin)

1—Filter condenser block, Pilot No. 421.
One 2 mf., two 3 mi. filter sections,
three 1 mf, by-pass sections.

1—Double choke unit, Pilot No. 431.
25 henry sections.

1—Blan special R. F. choke coil, uncased.

Two

1—Electrad 25,000 ohm output resistor,
with sliding taps. (R.T. Co. “Rite-
ohm")

1—Four-prong socket for rectifier, Pilot
(Alden)

1—Five-prgng socket for connection eable.

(Alden)
6—~Special Blan black and white metal
markers, as shown in photograph.

These are very useful for labeling ter-

minals, sockets, ete, in an unmistak-

able manner. Special labels will be

made up to your special order.
1—Wooden baseboard, 14 by 8 by 1 inches.
1—Alden five-prong plug or old tube base.
Wires, screws, odd hardware, etc.

A Simple Meter Stand

Most experimenters and constructors
own only one or two meters, which they
use for a variety of purposes. These
instruments, being rather wvaluable,
should be mounted in some way; so that-
they can not roll over on their edges andl,
possibly. off the table.

A simple and reliable support can be
made from two small iron shelf brackets,
such as the chain stores sell for a few
cents each. One leg is cut short and its
edge filed out to fit the curvature of the
meter body. A small hole is drilled in it.
to match the side mounting hole in the
meter frame, Both legs are then bent
over to form an angle of about 60 de-
grees with the longer legs, which provide
a broad supporting base.

BRACKETS

IRON BRACKET

|

“Here's how” to support that portable
meter at any desired angle.

USEFUL TIME CHART

ONE of the most useful gadgets the
short-wave fan ean have on his
operating table is the Standard Time
Conversion Chart sold by the U. S. Gov-
ernment. This is printed on heavy eard-
board, B by 10% inches, and costs only
ten cents (coin or money order; mneo
stamps). It takes all the trouble out of
time conversion, beecause it is “direct-
reading” and “foolproof”.

Write to the Superintendent of Docu-
ments, Government Printing Office, Wash-
i{lgtqn, D. C. Ask for Miscellaneous Pub-
lication No. 84,



78

@ EVERY short wave experimenter

needs a good cheap power supply of
small size. I have designed one which
can be easily constructed for less than
five dollars. It will give 250 volts of
pure D.C. at a current drain of 50
milliamperes (more current at a lower
voltage) as well as 2.5 volts A.C. at
5.0 amperes. The overall dimensions
are only 8% x 6% x 5% inches (with-
out the tube).

The unit is very rugged, and the
parts used may be easily obtained,

The Chassis

The first consideration is the chas-
sis. It was constructed of No. 20
gauge galvanized sheet iron, which can
be purchased at any tin shop. I bought
mine already folded as shown in Fig.
2 for only thirty cents. All that re-
mained to be done was to drill the
holes and to cut slots along each fold
from each end for a distance of one
inch; bend and hammer in the end
folds, and solder as indicated (Fig. 3).

The folding operation is best accom-
plished by placing a piece of 2" x 47
block inside of the chassiz (with a
squared edge at the folding point) and,
after clamping the block and chassis
in a vise, hammering the top deck ends
down first. After relocating the block,
hammer up the ends of the two flanges,
and then the ends of the two sides.
Solder the points indicated in Fig. 3
with acid core solder and wash off the
excess flux to prevent corrosion.

The large holes in the top should be
marked with a sharp tool and cut out
with a chisel. The edges can be filed
smooth to the marked lines. Most ex-
perimenters do mnot have means for
drilling the larger round holes. By
using curved or round files, a nearly
perfect and very neat job can be done
without large drills or special cutters.

The bakelite or fiber end panel of

Fig. 4 can be cut frow scrap found in
almost any ham “junk box.

The binding posts will be found on
some old battery set or amplifier, If
desired they may be dispensed with
and phone tip jacks or a six or seven
prong socket may be used for making
The latter method will
serve very well if all equipment is pro-
vided with cable connections.
using binding posts it is convenient to
use spade tips on all connecting leads.

connections.

Voltage Divider and Choke
The voltage divider used is variable,

by means of slid-
ing bands, and
allows any de-
sired voltage
combination to
be obtained.

The Crosley
double 30 henry
choke is very
compact, of am-
ple rating, and
neat in appear-
ance.

Cardboard
type (Trutesfi)
dry electrolytic
condensers  are
self healing, com-
pact, of high
rating, and very
cheap.

The trans-
former used is a
Trutest midget
type which gives
a high voltage
and plenty of
current for any
ordinary short
wave set or ex-
perimental lay-
out.
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A Good 250 Volt
POWER SUPPLY
for Less Than

$5.00

By ALBERT W. FRIEND, B.S., E.E.,
WSDSJ

A plate supply unit, well-filtered and furnishing not
less than 250 volts D. C. is in great demand for operat-
ing the modern short-wave receivers fitted with the
new type tubes. Mr. Friend provides us with the
constructional data on a power-supply unit of this

type. List of Material:

1 Chassis (bent as shown in Fig. 2; 20

gauge galvanized iron)
6 Binding Posts (Eby “Ace” W.R.S.

Co. No. M13027) at e ea. e 30
Hardware—13 serews and nuts—1

angle bracket—4 ft. hook up wire—

lamp cord and attachment cap—

bakelite strip (panel)
1 Transformer (Trutest) Pri. 110 volt,

60 eyele: See. (1) 700 V.C.T. 50 ma.;

(2) b volts, 2 AMPS.; (3) 2.6 V.C.T.

F AMPS. (W.R.8. Co. No. 4C1484) 1.25
1 Choke (Crosley) Double 30 henry. B0

ma. 150 ohms D.C. (W.R.5. Co. No.

L R T 59
2 8mf. 500 V. Cardboard type dry elec-

trolytic condensers (Trutest—W.R.S

Co. No., D3348) oo 86
12 mf, 500 V. Cartridge type dry

electrolytic condenser (Trutest—

W.R.S. Co. No. 2D3202.....ccoomeeo. B3
2-0.002 mf. Mica condensers (Sangamo

“IMini"—(W.R.S. Co. No. 4D4177) .14
1 Resistor (Electrad Truvalt) 25,000

ohms 50 watts (4 taps) (W.R.S. Co.

Photos at  left
show external
and internal ap-
pearance of 250
volt power-sup-
ply unit here
descriltied by
Mr. Friend.

When

No. dGTIBIN) con oo oo 80
1 Socket (Eby wafer type—4 prong)
W.R.S. Co. No. AM13070) oo 05
Total—(Parts for complete power
SUPPIY) e e $4.87
END SIDE
FiG. 2
7 M
-
L o By A
e E -
e - 10
y
j_.__LL T
S ¥
| -
_L_;‘ s B e Bt |
END FIG.3 siDE
{ FINISHED ) (FiNISHED)
L 30HY. 30HY,
7]
+250V.
VAR
Tap
BAKELITE END PANEL
FIG.4 VAR,
Tap
CHASSIS - NS 20 GAUGE
GALVAMIZED 1RON.,
S = SOLDER ¥ 25,000 0ums
6 : ominL Ve" DRiLL o"
CUT ON WEAVY LINES CT (NoT usED) 25V
BEND OM LIGHT LINES g ¥
L0V, A €. FI6.5

Wiring diagram and constructional details of chassis of 250 volt
power-supply unit,



SPACE-WINDING 8. W. COILS

The type of Lwine used to space the
turng of wire iz of the waxed varlely, such
as i3 used by electricians in Lying sev-
eral insulated wires legether. ny other
l[(inddcan be used but this type 1z pre-
erred,

{
TWINE WNOTTED
INSIDE OF FORM

Cut the proper lenpth of wire to be
wound, run one end throuzh the first hole
in the Torm, amd solder to (he prong In
the wsual way. Clamp the free end of the
wire in a vise. and holding the form in
both hands, stand uwsy from the vise until
the wire s (taul. t on Lhe desired
number of turns, close together, by turn-
ing the form toward the vise.

When all the torns are on,
other ond of the wire has heen passed
through the further hole in the form and
goldered to fts preng. lake a plere of
waxed twine somewhat longer than the
wire, run one end through the hole at the
start of the winding, and knot the end of
it =0 it will mot pull through. Clamp the
free end In a vise, aml wind It between
the turns in the same way that the wire
was put on.

Tt will stip easily between the turng of
the wire, forcing them apart. The accom-
panying  sketch shows how the coil will
look when about half the turns have been
gpared. It can be seen that when the
remaining flve turn: of wire have been
gpaced by the twine, they will be moved
teward the further hole where the end of
the wire is secured.

When all the turns of twine have been
piut on, the end of the twine can be fas-
tened to any convenient point on the form
to hold it in place until any other wind-
ings are placed on the same form.

When the eoil i entirely finished, the
twine is carefully removed, and because
the wire was put on Tairly tight and the
torns close logether in the first Dlzce, it

B

and  the

will be found that the twine, in for
them apart. has eren"thened their rum-
tlon on the form.

1f waxed twine Is used, It should always
be removed before the coll is placed In
woperation.  If this iz not done, its dieles-
triec quality will inecreaze the distributed
capacity of the coll and the original ad-
vantage in tpace winding i3 lest—R. B.

Feltier.
yvy
STAND-OFF INSULATORS

PORCELAIN
TELEPHONE LINE
INSULATOR

A good werlal system must have a good
insulation system. The lead-in must be
kept away from the sides of buildings at
all tmes. A goed “stand-off” insulator
may be made from an old telephone line
insulator or porcalain  insulator knobs.
Take some heavy wire and make one turn
ground the grooved part of the Insulator;

then spread the legs apart and fasten to
the sides the building with wood
screws. -The lead-in  may then run

through the hole. This provides a sturdy
and inexpensive Insulater for the short-
ware set.—Y. H. Morl

yvy
TUBE-BASE COIL FORM

Here 1z a novel idea for making short-
waye coil forms from  old  tube-bases.
Each form is made, for instance, of two
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SHORT
i WAYVE
KINKS

B

tube-bases cemented together in the man=
ner shown. A bandle is formed from a
plece of wire soldered into two of the pins

SoLDER witE
HAMBLE INTD PiNS

CEMENT
TOGETHER

CUT SLOT INTQ BAKELITE

hf‘t. on the upper base, the other two pins
o been cut away to reduce dielectric

105491
yvy
WINDING TRANSMITTER
COILS

A few hintz are given in the aceom-
panying illusteation on how to wind cop-
ner tubing and strip for transmitter in-
ductances, Copper tubing may be wound
“eold™ around a eylindrical form, one end
of the tube being held in a lathe churk

for example, if a lathe iz available, Flat
€
wogD
o0 )
TRON
—
T ==
Ll COPPER
r TVBE

MADE 1umual£ Lig um [
ELSE FIRED, AND waLK JRSuND |
BuDCK WITH 'u:

wooe { o

PINS 1N METAL,
OR SCREWS N
BrRE AS GUIDE) R BEWT WOT )

L S S A e g

copper strip is wound around a form and
thie operation aided by means of a
mallet. bing may alse be wound
walking  around a slnttnnary form  with
it Copper  strip may be  “edge-wise’”
wound between nails driven into a wooden
form as shown, (or pins or screws In a
metal drum or piece of plpel.

yvy

HANDY MIDGET CONDENSER

Double adjustment is provided in the
midget condenser design  here suggasltd..
First, one of the circular plates is &d-
justed by means of the threaded rod and

FOR ENE

am'u-ﬂ!'u‘m’X

BASE BUARC

check-nut shown at left of the condenser.
The second plate, at the right, may be
moved side-wise by means of the lever and
insulated button.

vywvyy
LEAD-IN INSULATOR
Many different types and styles of

lead-in insulators have been designed &

gold on the markel, and alse deseribed
by varicus experimenters, but here iz one
that is simple to make and which can be

mwigde  from  parts  uswally available at
&light ecost. This lead-in insulater is
made from the porcelain blodk obtainable
from an old spark-plug. It iz feasible,

where thick walls are ercouniered, Lo use
two of these, one on each side of the wall
—LChristian Jorgenzen.

SPARK PLUG
INSULATOR

WRAP AND
SOLDER ¢

TO RADID
SET

BOARD OR
WINDOW PANE

vyvy
TUBE SHIELD
The accompanying drawing shows one
wiy 1o improvise tube shields—this idea

calling for the use of 4 piece of cardboard
mailing tube. The tube may be bolled in
molten parafin wax to render it non-hy-

TUBE. WLED N
PARAFFIN BEFORE
TIN FOIL 15 PUT DN,
TIN FQIL 1§ PUT
ON WHILE
PARAFFIN IS5
STILL TACKY,

LINED WITH
TIN FOIL

HOLDERS

SCREWED
DOwWN

frmeonlc and after that z layer of tin-foil
5 placed around the tube while the par-
affin ig still tacky. A tin-foll dise §s cot
out for the cap and this is lapped over
the tin-foil on. the eylinder.—Norman

Harris,
ywvyy

COIL FORMS FROM RECORDS

79

sultable form

I when 1t has rcooled re-
maeve It the ends may be glued ir found
necessary.  The tohe may then be glued
on to a vacuum tube base and a wooden
knob provided at the top, the knob being
turned out on a lathe.~—lohn Hengel,

vrwvy

GEIND oFE B
LEAWING MOLE

GRMDER

TEST TUBE
STAND-OFF
INSULATOR

TEST-TUBE STAND-OFF
INSULATOR

Muking the hele in the closed end of
the test tube is the hardest pari of the
whole job. A small spot on the end is
heated with o small sharp flame (a Bun-
sen burner and a small blow-pipe work
out very well). While the glass is still
soft a pointed rod i3 used to form a little
tip as shown in the diagram. Now care
must be taken to allow the test tube to
ool very slowly because rapid cooling will
cause it crack. After it has cooled
thoroughly the tip is carefully ground olt
on an ordinary benmely  grimder.
grade abrasive wheel is best for this \mrk

The wubber washers at the top of the
test tube should be carved out slightly to
give o hetter fit, The rubber stopper
used in [fastening the tube to the base
shomlcl come <down to the base to glve a
firm mounting. At neither end should the
pressure used be preater than absolutely
neceseary. liecause remember that you are
still \ulrkml.’ with pglass. Tlse “Pyrex
Glass™ test tules if  possible, because
they are much stronger mechanieally and
are not as likely to crack from heat

Test tubes come in_ quite a Tange of
sizes and varlows sized Insulators ean be
made for different purpeses. 10 well made
these supports will_add to the aLlrnclheA
ness of any job,—Joseph Kelar, WIGEC.

vwyy

PORTABLE BATTERY CASE

When the amsteur “‘set-builder'’ tales
his portable short-wave recelver with him
on irips he frequently finds difficulty n
setting up_and connecting his  "power
supply.”*  He hag several dry batteries
that must be disconnecied and packed up
every time he moves his location; here is
an original stunt that will de away with
all of this bather,

Take any kind of a box which is pro-
vided with a hamdle: the box that was
used was of tin, rather deep and longer

As  the sketrhes reproduced herewith
thow, very good coil forms may be made BAKELITE
from discarded phonograph records. The STRIP
woaD Car

MACE ON &
BMALL LATHE

&

4&'

F!MI!NGO

b_j_\ ﬂl
oF oo

E T

Tult il
BAsE

record Iz heated over a gas flame until it
is soft, when you will find it pessible to
cut out square pieces with a knife, While
still warm, wrap the #lat plecs around a

than it was wide. A sauare openinz was
eyt In one end and a bakelite panel was
placed there; binding posts were set in
this panel

The batteries that are placed In It are
the smallest types that can be used effi-
ciently in the ordinary portable set. The
A’ hatteries of which there are two. are
0. 4 dry cells and are only two Inr.h:s
gquare by four inches high. 'The
batteries, of which there are also two, nm
of the 223 volt slze: together they supply
45 volts. They measure 3%12x2le high.
There are five posts, —A, —B, +A,
22,5 v, "B™ and 45 v. "B’". Of course,
the same gize batteries peed mot be used
and mare B batteries may be added.
However, thiz makes & compact portable
wer sapply and all connections can be
made simply between the set and the bat-
teries by means of the wvarlous binding
posts.—Y. H. Mori.
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S]]IPLE VERNIER DIAL

ozt everyomé has been hit by the
ﬁennsu!nn. thess ideas ought to come In
han A cover from & tin coffee can, an
oid flat type dial and & fow odds and ends
from the junk hox will maks a serviceahle
vernier dial, a3 sl n Fila.

tuning control is mounted in & single ’i
inch hole drilled in the panel, ha

the ecndenser shaft is drilled through Lhe
knob of the dial so that the latter may he
held to the gshaft by the usual set-serew.
The can cover s then fastened to the dial
by two ahort screws as |1

A circular card 1s fastened to the can
rover &t fromt where it may be seen
through & hole cut in the panel. The ususl
dial markings are filled In or the varlous
call letters printed on e card. The
emell window may covered by s cellu-
loid cover and l]luminaml from near by &
small flash-light bulb, The panel arrange-
went i3 shown in Fig. 2 and the drive-
shaft In Fig, 3.—Arthur Buchtenhirch.

yvyYyy
NOVEL TUNING SYSTEM

~ o =
LOOOTH W 0001-MF

L €3
LO00 I3 WF. D040 MK,

“ge'rnn q" lhblnd-a read 9
nd much sup OVer meny iypes
When usi & vernier dial on the small
lunlu. eondenser you can log statioms and
Bnd them again it the same dfsl setting
With the system using a lum CRPIC-
Ity for band-centering, is impos-
sible due to the fine tuning necessary on
the Tumped capacity to bring it to correct
tetting to match the vernler.

A tapped switch i3 used in conjunction
with fized condensers for the lumped capac-
ity 1is mwnted behind tho

system 1 use,

& Is switch
panel, while the eondensers sre mou
direetly on the awitch A bakellte md
& coupling are us to extend It

through the panel, Marks can be made on
lmis:m;'ld&? correspond with the condenser
¥
The varlable cnndenser should be of &
eood make, with a L
ity to give a little “lup
Not being able to

eondenser
grlglﬁln give the right capacity.—Marlon
ywyy

ANTI-BODY CAPACITY EKINK

woeD oR
BAKELITE

Dial

For those who have constructed any of
very compact short-wave sets as de-
;crlbedain qm{; dg-"ave c{?n and age still
thered by ody capacity,” I offe 'l
l'ol}wl.ns solution. iy e
In most cases, where space 15 at &
premium, there is not sufficient room to
woynt permanent bekelite rods ss exten-

slons of the condenser shafts. By mount-
lns a amall block of swn e rubber on the

& wooden dow! akelite red and
nnDlvins it to the dlal of the condenser,
the set may be tuned just ss eanl!y. The
eubber bl gives & very good grip on the
dul and wlll not slip Iln fine. :.u.nins--

A, F. Kennard.

vyvyy
WIRE HOLDER

CORRUGATED
CARD BOARD

HELD ON BENCH

* LEADS WITH TACKS

ual experlmenter's table s 1it-
l!ﬂd wllh ungightly tangles of wires;
ofien he cannot tell whers the wires lsad
to. This can be remedied by this kink
which I have used myself. Take an ordi-
nery plece of corrugated cardbosrd and
run your wires through the torrugatlnﬂs
Then tack the cardboard on your tabl
you will nuve a huqr.'l
tnu:'k aof th §
“ldalltlﬁcstion“
cardboard to
leads

way of keeping
ou can write in

r worda on the
Indicata whara each wire
to or comes from—Y. H. Morl

yvwyy

“STEPPING OUT” ON 160
METER PHONE

Degirlng to inerease the size of the
knub. to glve a better grip and take some
of the *eramp” out of “oranking
ona end of the bmd the other, md be-
ing unable to securs & larger knob to fit
this shaft, I used the following methed te
accomplish the desired result.

GRIND OR FILE
OFF TOP OF
KNGB ELAT

CUT OFF END OF
SCREW TO CLEAR SHAFT

Grind or file the top of the knob flat,
Drill g hole in the center and tap it I'w
a 6/32 or 8/82 machine screw. Procure
dise about one-guarter of an inch lhirlt
and of the desired dlameler (D cut mina
from an old bakelite n rill & huia
In the centér and up t n uu 'l'hla dise
is then fastened to the nob
with a machine sorew jui ernnu to
#o through the end of the bnaa hushlnn
and still clear the end of the shaft.

Thiz arrangement makes & ship-shape
job and certainly makes “‘dlal-twisting' a
pleasure.—ER, E. Lauth.

yvy
BATTERY CASING FOR
COILS

%

W/

2 W, DIA.
DRILL F.
HOLES FOR

WIRES

SOLDERED: Iy =
FEEDER

PYREX
INSULATOR (TO TRANSMITTER)

With the new amatewr regulations re-
sztiﬂ.lnc the wse of B5 meters (3500 ke)
for ?e e use, many hamsg are facing the
problem of getting out with low power on
the 180 meter fone band (1874 kc.)

® antenna system for use on 180 me-
ters i3 really more critical than the avér-
age operator figures it 19, My idea for
the serial described here ia based on the
broadeast type antenns, a large multi- wlre
flat-top to radlate all of the power
dueed hy the oscillator. Broadeast trans-
mitters either low or high power step cut
with the multi-wired system, Why shouldn’t
the ham fone do the same thing?

The flat-top consiallnu of elght, e{g‘h!.:

foot wires made u “klte shape’
16 gaure i3 best, gul geven strand N 25
will work just as well. The point end, A,
to which the feeder mnneetu should be to-
ward tha transmifter so as to make the
feeder 2z short and direct to the tank as
possible, and not over 25 feet long if pos-
sible, Good Pyrex or glass zulators
thould be used to reduce the leskage of
the system.

The counterpolss is constructed the
eame layout except it 1 thirty feat, wide
and approximately 7 feet high, while the
fiat-top should be placed as high as pos-

sible. Tt is not necessary to have the
tounterpolse directly under the flat-top
but it is best to place it there if possible.
1 have designed this antenna for my
transmitter which is & Hartley circuit, one
a3 Ozelllator, 1-250 medulator

and two 227’3 ag speech smplifiers. 955
of the stations “‘worked” with this aerlal
:me steady slgnals and perfect medula-

By orderlng the antenna wire from some
qaiws%e house wyou can obtaln the wire very
cheaply. Be sure that all splices are
soldered when making up the antenna, as
thiz reduces the total resistance of tha
system,  Approximately 1300 feet of an-
tenna wire 13 used In the entire system.—
W. T. Golson, W44V, W4ZZA,

ywyy

IMPROVED DIAL KNOB

This idea is particularly applicable to
the National BMD Velvet-Vernler dial but
it can be sdapted to other maltes.

REMOVE CARD-
BOARD CASING FROM
FLASHLIGHT BATTERY

When tuba bases sre not handy and you
want to wind some colls for an experl-
mental hook-up, & l:aratroald casing off of
sn old flashlight battery iz the answer,

Wrap your wires nmu I.hd cnsinx just
83 on any coll form, holes in the
casing to bring in the wjrea. This ia nat

meant for use on a set but to experi-
H. Mor

ment with.—7Y,

1

2

~— LEADS TO seT

CosF
s W,

PORCELAIN
o IMSULATOR

BRACKET m; CLEAT (8)

CHEAP “CODE” SPEAKERS

The megaphone A con be made of thin
tin or other metal or erdboard and iz
vemented with good strong glue on the
earphone and i3 mounted ar. int E with
glue. The angle bracket lted on the
phone through heles that n:e to be drilled
through the case.

At B, an old coffee can iz used with a
nall or metal rod three Inches lomg soldered
in the middle of the can on one end, and
the other end to the earphone diaphragm.
The ean should be holted om the base sep-
arated by a porcelain cleat. With a 2-
tube Eet these give falr volume, consider-
ing their slmplicity.—M., Hermess,
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SOLDERING TINSEL

WIRE WRAPPED AROUND
TINSEL CORD (SOLDER.)

The fine tinsel should first be \tnnpod
with a single strand of small copper
for a distance of half am Inch, then Iln
. I tins are to be soldersd
oy they should be halfl flled with solder.
Heat the tip and then the protected end
is deftly plunged Into the tip's opening.
Broken econnections can be repaired the
smu

m'ins Insulatlon From Flne W

Al'm delermintng the Imul of lnuuht.lon
It 1s deslred wet the wire
saveni inches bark I'rnm Iha h eo whers
the wire iz to be burned 8 insula-
tion 13 then burned D\ﬂ Il!‘ the mme of B
match and the wire is rubbed lightly with
fine emery paper.—Joe Kocsor lk.

yYyYy
LENGTHENING TUBE
BASES

Many tlmes an experimenter will find
that he cannot wind all the turns of a
mrtain coll onto a tube base. This can

ed by thlz useful kink. Wnn a
strlp ot celluloid sround the tube basa so
that the edges Just overlap. Now, cement
the csllulold to the base with some good
glue.  Also cement the edges of the cellu-
lokd together with some acetons. Holes
can be bored in the celiuioid form to bring
the wires to the different prongs on the
tube base.—¥. H. Mori.

vwvyy
HOME-MADE QSL CARDS
LINCLEUM Y4 THICK CUT T
Y31 DEFTH WD

BLOCK

IvIGw

4°LoWG ROLLER

Mauterials needed: linolenm, cut to size
of card and sandpapered smooth—on this
the border and letters of any deslgn are
cut; some printers’ ink or ordinary ink,
end a roller, which is a wringer roller
cut short. The eards may be bought from
the post office, already stamped, at a
cent 8 card A guide, to hold the cards
snd to enable better printing, iz also
neaded.

The horder and call letters are first
drawn on paper, then pasted on linoleum,
A sharp knife cuts out the drawing anid
the spsce hetween s chipped out. This
type 18 mailed to & wood bleek, size of a

rl. The ink 1s spread on an iron
nlate, over which . the roller runs, Lhen
transferring the ink to the type. Care
should he taken when drawing or else the
print will read wrong. The small type
may be dome by hand or gollen some way;
it"s & good ldea to have two types, one
for the border end the other for call
letters,—Matt J. Surofka.
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AHD METAL
PANEL-D

CONDENSER GANGING

The method used In ganging two eon-
densers as ehown in this drawing iz noth-
Ing new, After mal an attempl amd
equally a2 many failores, at cult a
bakelite dise for this purpose, T coneaived

this idea of vaing some of ozen
old dials in Junk-box. are
quite a few of the old dials (ithres- and
four-inch) hard rubber or bakelite, l‘lllcll

it easy to make this dim or

drum, as you might call it, lil.\u the
knob off level with the emd of bushing
Then place each a shaft ;
with lhe atd of a hnnd— or power-dri
and & ie We oW Drmaed to turn
o lne nob unr.ll onlr brass bush-
ing remains. Then by placing both dials

on one ghaft, flat sides m_'ner

niow resdy fo turn down !g

}’we slﬂe g%sc wemwé:.nlt:gr;bmt 2‘.&“" !
ng the file aga edges, presto,

we ﬁnﬁ when dong both dise are the same

size! Now with a asmall t ~eornerad

fils, we cut the groove to
lhe condensers,

m are

cord used to drive both
dise to have the same depth ve, Next,
we_drill the drive cable hole, drill
and tape hole for drive cable screw (note

drawing). Then on only one of the brass
bushings, we drill another set-screw bode
near the outer edge, and tap for second
aet-geraw; this we find serves nicely for s
shaft coupling.—C. J. Fink.

HEATER SUPPLY

!*“:?!‘I. TURNS 'ﬂll.l. "ﬁl‘ —“-M.E
UMD ACCORDING PRIMARY
o~
2.8 yoirs
™ N
1O voLTS
AL,
HIGH 8
= WiNDING

I was receml.\f bullding & 4-tube A.C.
recelver, but larked a flament trans-
former. I snlved my problem by removing
the power transformer from my power sup-
ply and winding five turnz of No. 12
ILC.C. copper wire over the hig
winding. This gave me eénough am-
perage to supply four 215 wolt tubes. Thiz
method can be utilized for different wolt-
ages by varying the number of turns—
Tenaldp Earas,

Yvyy

HOW TO USE TWO AERIALS
I have here two aerisls. Ope iz Ibw:
ten feet long and the other about
feet long. When using the short nm
have very good regemerstion, but the sig-
nal strength iz not as great as with the
long serlal; with the long aerlal the sig-
nal strength iz appreciably greater but
the regeneration is poor. By merely con-
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mllnshnthnnmn to the set st one time,

e S B
—A ]“ r rege
' Y

PLUG-]N XMITTER COIL

a sketch and description of a
plug-in p-iﬂ ooll for tramsmitiers of the

o ma-
chine . 83 illustrated, these
should fit into tip jacks. For push-pull
an itiona]l tip and tip jack ia
at the marked ‘X', —James L. Paul.

vYyvw

“MIKE” STAND

“mike’” stand may be
amp material _l.lut

plemmlwnl&kenf
Epeaker, ntan:'
wbeused

one n high.
wlth an 1!!32 drll! and threaded for the
2" length of % pipe on wl

hich uw rinl
iu mounted.  The ring is made

length of 1"
ba better, if
be lapped 17, clamped together firmly, and

, for the microphons
of No. 18 wire formed
1'1?113 shnld b]ti

T TOugh sma

. dirilled b’:ﬁ"rg:vlﬂns ddered firmly
on both sides. ard smunt.hud down with a

file. The overlapped portion is drilled
with @ %" bole and the ring attached 1.0
the standard with two hexairon nuts.
eord is ght out through a %" hele i
the pipe pear the base, Afer assembling
the stand, give it a coat of shellac or
r:mish. Befm thiz finish dries, brush

cﬁw . torering lhmuuz!;ly
Al’t-er lhls es hard, cover with brow|
paint {enamel or oil painl. of any klndﬁ
and wipe off immediately with a cﬂ ol

T

50 FT. QUTSIDE \
4 ——————_——

& in turpentine. Thi: will
an antique bronze finizh.—W. E. Carzon.
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CUTTING DOWN A
CONDENSER
Although midget condensers are rela-

tively ‘inexpensive. many  erperimenters
still prefer to “‘etd down' standard re-

rs when bullding S-W
receivers.  After mu:h al'perlmzntlnz with
all . uging
the Doerle *'rig,” it was found that as
much a3 25 per cent increase in volume

the plates, instead of cutting the roter
of stator plates to fit the capacity. The
condenser to be altered should have washer
BDACEEE on Im‘.h the stator and rotor mount-

Bpace the stator plates about 4%
by the. simple procedure of putting
in twice the number of washers between
plates.  The same should apply to the
tateq- plates. The number of plates needed
the new spacing may be readily de-
mrmined by experiment or formuls, This
methed has another advantage in that

original frame retains its balance, and
;i;:;aw&g Tlales may be more easily
Y Y

CELLOPHANE CONDENSER

Have you ever built a short-wave re-
ceiver and then have It mot work? All
because you did not have a midret con-
denscr handy to tune the merial. Or per-
haps in making a madel,

8l

Mount the pin on & suitable base,

button on top for the fingers to grip lnd
Insert a couple of um
very urv]embla ke
can alin be used
whﬁra mnearlmes wunt count sgainat ft.

vyYyy

CHEAP SPRING CLIPS

On small 4% v, “'C* batteries thers am
usually two ahnestock  clips. :mne
smail wood ehisel and knock the red sul
stance from around the clip. With & llt.r.le
patience lhe clip can be removed, The
clip will be b as It was on the real
battery. TPut this bent part in a vise and
clamp the vise together. With one or two

CHISEL ouTt
SEALING “Wax

e
BATTERY
STRAIGHTEN CLIPS

BY CLAMPING
N VISE

there was no place to mount one, with-
oot making it a ewmbersome job. Try
thig mnthnd which I have wsed suceess-
fully and see how it works,
Hecure & plece of Cellepnane off a elgar-
elle I;aekuse or & eigar and wrap it around
aré wire on the end of the aerial
]ead in and then inzert it in the antenna
?«5 You will find that this
mctlmd will save you lots of trouble, espe-

ANTENNA
CELLOPHANE BB

APALITY CAN BE VARIED

¥ THE AMAOUNT OF [ELLD=
PRANE WIAPPLD ARQUMOD
WIRE, ALSD BY TIGHIEN-
WG WD LODSEMING THE
AHTEHNA BINDING POST

clally ig experimental hool-ups. Capacity
ean be varled by the amount of Cellophane
wrapped on the wire and also by tighten-
ing or loosening of the antenna Dinding
post screw,—IR, E. Thayer,

vvy

ADAPTER PLUG

Here fs how 1 make my adapter plums
I an AC. plug at the Nickel &
fD}.me gto.l-: and, az the blades of the
plugs have holes In them, I soldered a

SMALL LIGHT
NUTS PLUG
S0LDERED
A
o THIS DIAL
TO FIT

smsll nut on the inside of each blade and
opposite the hole. Then, 1 drilled the
tube-base for the bolts to go thruugh the
5ides to the blades of the A.C. The
A.C. plug s slightly smnllar
tube-base, but if it §s file T
thiz makes a wery neat “‘adapter”’
—~Charles Cassell.

KEY FROM CLOTHES-PIN
Here'zs one for you fellows who want
an extra key to practiee on or perhaps o
the place of & regular key umtil the
ckat-book gets a little fatter. Secure a
clothea-pin from your mother’s clothes line;
ane of the clip variety with & &pring.

than the
led down  elose,
plug.

BOLT WiTH

AMie SOLDERMNG WG

Tuomees-
[T

could be obtained by copying transmiliter
vari o ,desl.gn ‘uu:l el

clamping movements l.he ctip wil be
alrulxhlemd ad  'C" batterles
and 43 “R" Batterles will be given
to you by radic shops, ete. In the lomg
run this saves nmnef espectaliy il Fah-
nestock clips are bhe uied In a
multi-ctage transm: tuar A dri.ll will put
a hole in the clip for fastening.—H. B.

Harrizon.,
yYvyy
USE OF VIBRATOR ARMS

VIBRATOR ARM
FROM OLD
MODEL"T " FORD

BEND ARM o

AT RIGHT ANGLE

FOR HOLDING PANEL
TO SUBPAMEL

Vibrater arms from old Model T Ford
roile make good mountings for “‘one-hole
mounted radic apparatus, ‘Thiz 1s useful
in dealing with ctnerlmemal radio 'ﬁ?
ratde, This alzo may be used for hol
panels to subpanels. If the hole i3 T.m
small & reamer will help.—H. 8. Harrison.

vyyYyyvy
“K.C.” LABEL FOR COILS

™~ e

Here is my idea of a smart lagk ing
though  simple  “eoll marker.' Tike an
ordinary whita polter chip, which 1= just

a shade too laree to be skpped inta” an
old tube base, and fNle it (o the proper
size, at the same time roughening it.
Apply ordinary  household cement to the
dge of the chip and in:lde edge of base
arul place the chip in position. The coll

may then be marked as Illustrated —=s,
Ivan Bambo.
Yyvyy
AERIAL RIGGING

The fdea of this douhle system 1z to
met  orer the diMiewlt and exasperating
Job which sometimes oecurs if the hoist
wire jumps the pulley wheel aml jams

WIRES SECURING
RING TO FOLE

5" STEEL RING

PULLEY HOIST
WIRE THROUGH
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I nv:rtu'm. CELLULOID (2 REQUIRED.)

RIGHT
ANGLES

A=

€uT SL0TS
OH SPRAL

$5.00 PRIZE
SPACE-WOUND COILS

Many would like to make a space- ~wolnd
eoll with a high percentage of ““air dielec-
ric.”" This is easily accomplished with an
old tube-base and a sheet of celluloil
For holding the coil, slots are cut in the
tube base with a saw at right-angles, as
shown in Fig. A. The coll foem is made
of two pleces of celluloid which are both
alike a3 in Fig, B, The slots fur fitting
together and holding the wire can he cut
with a coping saw. Care should be taken
in making the slatz for holding the wire
These slots should be made so the wire
when wourul will be In a splral. A good
glue for assembling amd holding the wire
in place ean be made by digsolving cel-
lulald §n acetone until fairly thick. If
the coil form is made of thin celluloid
and i3 weak, small triangular pleces
(braces) of celluloid can be glued on it

This same principle can be used in
making plug-in ecoils with a base having
a variable primary.—Jack Thorps.

Yvy
IMPROVED “GROUND”

TO SET

é GROUND LEVEL

PIPE DR ROD
| W WIRE WRAPPED
ND IT,

Thiz ‘‘ground®” works murh better than
an orlinary one. Tha following material
i3 needed: An lron pipe or rod about 5

feet long. sbout 20 lbs.. of cosrse (rock)

sall, & piece of No. 14 wire about 15 feet
longer than is needed to reach from the
"'zet” to 1t ground, and a sectlon of
slave-pipe. hole s first cdog in the

ground big enough for the stove pipe to
sliip in. The insulastion is scraped from
about 15 feet of one end of the wire. This
end is colled around the rod and the rod
iz put in the pipe as shown in the fllus-
tration. Boil is then thrown in the hole
and rock salt 3 mixed with it im the
pipe.  The hole is then flled with soil.
The loose end of the wire is then eonrul—
ed io the et in the tsual manner. A fey

holes punched in the stove pipe will iu
erease the efficiency 83 more moisture is

admitted. The stove pipe keeps the salt
from washing away and the galt draws
moisture,—Elbert Wehrheim,

COIL HANDLE

SINDING
POST

Remove all the binding posts and rods
from a tube sneket: then cut a plece of
thin wood, fibre. ele, to fit on the inslde
of the sovkel. Place a small bolt tllrnurh
the center of the wood ise, The
choke fits over thiz bolt and the m.r. H
put on to keep it from slipping. Two of
the binding posis are fastened on to the
sncket. where the choke leads are soldered.

AF. LOUD SPEAKER
TRANSFORMER o
w

CODE PRACTICE FOR
GROUP

Your February-March 1911  issue  had

2 code practice outfit by Paul Skitzki. on
page 358, The writer built this outfit and
found it to be just what he wanled. Dut
for “'group”’ imstruction of five people, the
question of five pairs of head-sets and five
keys was out of the question, so substitut-
1m< a_magnetic speaker and putting a 414
battery in the plate circuit with

was  foeund

pu:ll.l\e to plate, it that we
could hear and understand the code ten
fest awny from the speaker. 1 am puassing
this on to you as it might help same more
fani to get up a “rode practice’ c!uh
with a few of their friends.—J. B. Vep-

per. v ' '

AERIAL TUNING
CONDENSER

he accompunying sketch shows how I
hulll an efficient series anmtenna condenser,
The insulation is maintained at a high
value by mounting the oppositely charged
metal parts of the condensvr on a bakelite
or other equaly efficlent base.  The ca-
pacity of the condenser iz waried by turn-
ing the Insulating handle mounted on ong

SOLDER EN
OF WIRE. MERE

Most of us who have tinkered with bat-
tery set: have some of the automatic fila-
ment conirols, contained In a glass tube,
lying around, so why mot put them o
work as follows: Hemove the metal end
caprs and take out the resistance element;
then glue the metal end caps back on.
You now have an RF. choke form with
winding space that will arcommodate
enough wire to choke in the 160 meter
Land, and all the others.—Grover E. Hall

“LONG WAVE"” ADAPTER

Here is o description of a ““long wave'
adapter for shorl-wave sets uﬁlng pluge- iﬂ
coils. It consista of a variomeler or vari-
able tuning eoil and an old tube-base. The
tickler leads of the warimeter go Lo the
tickler pronga of the plug-in coil form

SHAFT

COIL 50CKET
IN SET

L VARIOMETER

{lubn base) amd the same wriLh the grid

e variometer iz mounted om
smnll hasebosrd with a nl.nel
I used it with was the “Glohe Tri
aesrriued in SHORT WAVE CRAFT, No-
vember page In the first
nlght's Lest many of the larger broadeast
stations of eastern and central United
States were logged—NRoy W. Neads,

Yvyvwv
“PLUG-IN” CONDENSERS

reader of your unique l.un'lt
%HO'R'T “‘J\VB CRAFT, and am one
the many that reglly enjoys reading ll

end of the threaded brass rod, the rod be-
ing threaded 5-32 or 10-32 pitch.  The
condenser members comprise two brass or
other metal dises one finch in diameter,
the thickness of the dise having no cffect
on the capacity, INot only will a condenser
such as this be found extremely valuable
to all short-wave operators, in helping to
vliminate '‘dead-spots.’’ but in some cases
a4 get which will not oscillate at all can
e made to do s0 by varying the capaclly
in the aerial circuit, If you have a fixed

HANDLE

TwD HOLES OM
OFPOSITE SIDES
OF €Ol

Here iz 2 handle for quickly changing
coils in a short-wave receiver; it consists
of 8 plece of stiff wire bent in the shape
shown in the dlagram. It is inserted lnto
2 holes drilled in the coil forms and may
be used for lifting or inserting the coilz
To operate, the handle is compressed so
that the two ends enter the two holes
drilled on opposite sides of the coil; the
eofl s then inserted or removed. One
handle can serve for all coils; it 5 eape-
t;nlll)yk useful for tube-base colls.—Clyde

Tel

in series with the antenna and
vour set is a little stubborn in one way
or another, try this condenser and smile.—

Joe Casalett,
\AA 4
TICKLER REVERSAL

Being an experimenter I have several
makes of plug-in short-wave coils and
sometimes it becomes necessary to reverse
tickler connnections, s0 1 hit uwpon the
fdea of placing a small DP.D.T. switch
vlose (o the detector sorket. Thersby I
solved the problem of freguent soldering
and_ resoldering of connections. —Willlam
5. Russ

and in doing so have accumulated much
'r,:' durlnz the few hours I get to
nclosing herewith an idea
uhich [ lhir\k tou]d be listed as a wrinkle
cither in short or long wave :etmtinn or
transmission. Here is the dope: ““Plug-
in”' fixed condensers made by means of
clectric light plugs and sockets. The con-
denser Is seeured to the plug by means
of bus wire as illustrated.
my case 1 flattened the wire up
where the condensers are (o go, 50 as fo
make the condenser easy lo change to dif-

feremt  values when experimenting.  The
sockets T used were some white non-
comductor {porcelain) which can be gotten

from any electrical shop. This I believe is

CONDEWSER

of most value to the experimenter, although
also of value to the aet—huildur, whether

he iz a short wave long wave “‘fan;’
also  the man hulld.Ln: transmitters.—
George Purnell

Yvy

BUENT-OUT A. F. KINK

It is usually the primary boil of Al F.
transformers which burns out, but

be very satisfactorily fixed by col IIB a
100,000 ohm resislor acruss the primary
terminals, and a2 006 to .01 mf. condenser

between the grid and plate terminals of
the transformer. You can fix these trans-
formers in a very short time by making
some clips which may be mounted oo the
binding posta of the transformer, which
will hold the resisior and very
nicely. These connections provide ‘‘resist-
ance-eapaeity’” coupling, with an “imped-
ance leak”™ and will be found to give good .
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006~ T0.0L-MF, cgnnsrtssn

OHM
RESISTOR

,.::GJ

tone from even cheap transformers. but [t
will give slightly less volume. Dut why
buy new ones when you can fix the ol
ones Irred Oberstaedt,

\A A
TICKLER INSIDE COIL

Tube-bases are oftem too short for hoth
secondary and tickler windings. To over-
come this the secondary is wound on the
fube-base and the tickler is wound on a
one inch cardboard or bakelite tube which
is plued inside as shown Connections are
made to the prongs in the usual anner

Wilson.

—L. H.
A\ A/
SUBSTITUTE “MIKE”

T proceded to build a low-power trans-
mitter out of the junk box which rontained
many recelving set parts of waried =orts.
1 got along well and finally got “‘her’
done. Then came the question of a “'mike.”
What to use for the “mike?" The r]mm-
est “mike” on the market at that time
was well above five dollars, which was the
one thing I didn't have. 8o instead of
using the repular microphone transformer
in the modulator, T substituted an ordi-
pary audio transformer of “‘ancient vint-

MikE

‘7

AuDio
CHOKE  pg

age,” and with this I was able (o use an
old Vemeo magnetic * np‘ealmr unit" with a
little alteration as & “mike.”" Ta say the
least, the results were excellent and much
better than could be had from most car-

n ““mikes.”” The only alteratlon i3 the
diaphragm; the old one is taken out, and
& New one ma m the tin of a coffes
can. Cut it out the same size and sand-
vnwr down quite thin, replace, and it's

ready. The output is good and strong
and needs no pre-asmplifier, but can be
used  with the conventional two-stage
modulator. The quality is par-excellent.
Here's my circuit in part—balance on re-
quest,—John Markovich,

vvYw
[MPROVISED VERNIER

Here iz a quickly improviced and cheap
substitute for the ordinary wernier dial
¢ materials used were one 10-inch
phonograph record, one switch knob with
shaft, one rubber washer. two metal wash-
ers, two nuts, and part of a connecior of
the type used to conneet gang  condenser
shafts in broadcast receivers. The Intter
serves Lo connect the record to the con-
denzer ghaft. 'The knob assembly iz shown
in the sketeh, a short length of thick-
walled rubber tubing serving as a rubber
washer, which makes firm contact with the
rim of the record. If the set up 1s to be
used for some time on m bakelite panel,
a metal bearing should be provided for the
shaft of the knob where it passes through
the panel. A satisfactory scale may g
lald out on heavy white paper and “‘shel-
lacked”* to the record; library paste and
the so-called ““household ecement” will not
hold after they become dry.—H. 0. Ervin
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phones, I have an “"A"" eliminator which
was extremely nolsy, so I bought a storage
hattery, intending to use the eliminator as
a charger. This lock a lot of time and
hother 5o I shunted the battery across the
vulput of the A" eliminator. This elimi-
pated the A.C. hum completely, If this
hum still persists take out the acids from
the battery and fill it with condenser oil
instead. Zemanovich,

A\ AL
SIMPLE “TEST” BATTERY

To construct thls “everlasting hattery™
you sandwich blotter between the
metal plates. Drlll two holes §f the bake-
lite from each end; perform the same op-
eration on the metal :\lutea, The piace o_[
bakelltu T used waz %" wide sand 2%
long. ‘The plates are part of Lwo variable
comdensers, one brass and the other alumi-
num. Any size plates of bakelite may be
wseil !.h: blum-r keeps the plates from

VARIABLE R.F. CHOKE

Abare

Is a disgram showing a simple
method

of quickly changing the value of
the radio frequemcy choke. Fahnestock
vlips are screwed to the top of hall-ineh
wooden  dowel rods and one end of the
choke Iz fastened to the clip. A hole is
drilled in esch end of a etrip of copper
or bress. One end of the strip i3 holted
to the binding post of the transformer.
Herew the other end to the dowel rol. The
remaining end of the choke is fastened to
th  ~teip.—Ivan Hoss,

Yyvy
PLUG-IN COIL HANDLES

. Instead of two clips
or lur«lim: mosts ane may be vsed and a

WET

BRASS .ﬁl.gldlll U
PLATE BLOTTER LATE

BAKELITE
STRIP

#
TEST PROD

POST FOR
PHONE TIP

I X

A very good handle for tube hase eolls

can be made from a  common  walnut
knoh, the variety sold in the Five-and-
Ten-Cent  stores; a fiber washer and a
brass bLuoshing. Remove the nut on the
knob and alip on_the buoshing, which
chould be about %" long; next, the
washer, and finally the mut. Tlghlen the

whole thing aml the for
Lse.
After the coil iz made, fill

with sealing wax and push I.hl: h.undle
into the mass until the bottom of the knob
is flush with the surface of ithe wax,
Onece the wax solidifiea you have an ever-
hudllnl: coil “pull."—Thomas A, Tlanch-
«rd,

yYyv
JOINING WIRE TO PRONGS

hamdle is rcid)‘

piece of flexible wire fastened under ihe
head of one of the machine screws; some-
thing should be solidered to this end for a
The tip the aforementioned phone
vord is used for the other emd of the test
To charze this battery simply im-
merse the blotter in water. If the blotier
dries before you wish to use it, the process
iz simply repeated. 1t §s not necessary
to remove the blotter from between the
plates to wet it. Wel the complete battery,
aml (hen wipe excess water from the plates
and strip of bakelite, being sure the plates
are & placed that they held hlotter
firmly between them.-—James Austin.

Yvy
HANDY CONNECTIONS!

To those experimenters who delight in
devising and trying oul new cirenitz and
who know the bother of having to change

EQUIP THE TERMINALS OF ALL

In making short-wave plug-in eoils T
have found an easier method of fastening
the ends of the eolls to the prongs of the
coil form or tube base. For UX bases
take four pleces of stiff wire l.la tall as
necessary ) just large enough to tighily
into the prongs of the form aml solder
the ends of the coils to_the wire. For
UY use five wires, eto.—Harry' F. Sleber.

“HUM” REMOVER
Here is a4 kink that will be very useful
to Lhoze who use A" elimlnators for-their
receiver filament supply, which pass an
A.C. bum, detectable in the gpeaker or

Exi ENTAL PARTS

ronnections from one point to another by
screwing and unserewing thumb-nuts (0

the life of an esperimenter about every
ten seconds) try the following kink: Equip
the terminals of all your

base of the tip just cut off, to a depth or
%7  In this 1 fitted the 4" stem of
my old lron, and then drilled & 1/16° hole
crosswlse Jthrough the ropper and stem. In
thizs 1/18" hole T used a wire nail as a
rivet to secure the assembly. ‘To finish
the job 1 heated the copper just a bit
hotter than ls used for scldering, and beat
ol the polnt to a long sharp one.  Thias
iz easy s the copper s wery soft and
does not require much more than a fow
firm taps to do the Job. The completed
tool only weighs two ounces amd is very
light.

I beat out a point on
of the %4 Ib. copper in the same way.
and now have two nice niza coppers, 3
ounce and 1 ounce.—CIlT Dawson,

the remainder

YYyv
5-METER TRANSMITTER

T beliove this to be the simplest and
most efficient 5-meter transmitter. In the
st six weeks over 200 contacts were made

r N
L3 [1} (%)
006
Mie FI WF e
I
4]
E
12poo
£ o2 Ree
2
Be= FiL &L B+
o 7
with 28 different stathons. The “TIX"
was about 15 miles amd an “R9" pignal
wias reported from that station, DBecause
positlon and not power is everything on
this band, and the tramamitter being Jo-

cated on ‘the west slope of a hill, prac-
tically all contacts were with **Westerr
stations. The nquality of modulation was
kood, although loop was used and the per-
eentage of course was low. An indoor 8-fi.
aerlal was used wnd over & miles was cov-
ered with no antenna at all. The eireuit
15 & variation of the split Colpitts and is
as follows:

A '43 with 400 volts of
found to work the

SN supply was
it. L1 and L3 are
[|:r of

one turn, 1%" dinm No. 18 wire.
L.i is 1 turn of No. 32 wire wound arouml
Li. Cl may be o to 11 plate midget

or any condenser of similar capacity.

The aerial is feet long and may be
connected to plate coil directly. A
neon bulb will show oscillation by touching
it to either end of the antenna or & single
turn of wire attached to a flash-light bulb
will light within _cnme-half inch of the
plate coll. Any RIPC (radio frequency
choke) will suffice.—Dnavid Townzend.

YyYyv
A HUSKY PHONE JACK

LIGHT
PLUG

e3¢

LIGHT
I SOCKRET

HEA
PHONES

exper
parts (sockets, coils, rheostals, etc) with
Fahnestock clips. ‘The parts thus equipped
may be mounted bread-board fashion and
minor circuits or complete ecircuit changes
may be made quirkly and without trouble.
—AL C. Alexander, Jr.

vy y
SMALL SOLDERING IRON

It 15 frequently difficult to lay your
hands on a real small sollering  fron
suitable for soldering joints on fine mag-

hﬂl
¥4 La. coPRER. AT
e,
o,
—VET
we‘:n FTEM PITTED EAD AFT
L Dere WTD HEAD navan 04T

net wire, T made a one-ounce soldering
copper as follows:

I bought a % Ib.
two about W way bark tip,
drilled a % inch hole Ien:.thwiae In thﬂ

ropper nnd rlrl it in

Uze an electrle bt plug for a phone
jack aml a light socket of the prong type.
1 find it just a: goed, Solder one cnd of
the lead from the phones to one of the
ECTOWS the plug and do the same to
the other lead. WUsing a double-throw,
single-pole switch makes a good way to
switeh the aerial to the grouml, when not
using the aerial for the set.—Warren W.
Smith, Jr.

™
GND

TO
ANT

A\AAJ
ANTI-CAPACITY DEVICE

This i3 a method of curing those trou-
blesome “body capacity’” effects. It consists
merely of “‘tuning”™ the earth lead to a
point where the effects dinnnnesr hy
means of a '‘variodenser,’” such
of any capacity up 1o nunul. [Inl}ﬁ .
maximum; use @ L0003 mf, Thia will
he found absolutely r!‘l‘ertlve. amd I have
nerer known it to fall yet. If one maoves
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SHOAT WAVE
SET

PRE- SET
SEMI=

VARIABLE

CONDENSER

/

POST %

up from, say, the 29-meter to the 40-
meter band, a slight readjusiment may be
necesanry, but this is the work of a mo-
ment.—G. E. Gaunt.

Yvy
QUICK AERIAL CHANGE
I got tlred of removing the antenna
and ground leads from one set and placing
them on another, New I use baby phone
jacks instead of the binding pnsls and

—m
BAKELITE
STRIP

BaBY )
JACK

LDER TO
ANT, AND GND,
CONNECTIONS IN SET

| —

cord tips on the leads instead of the bare
wire. The two baby jacks were put onto
a small strip of bakelite as shown in
shetch above and soldered to the anienna
and ground conmections in the set. Now
it is a simple matter to vank ihese con-
nections out of ong set and plug them inte

the other.—J, T. Watkins,
Yvy
REDUCING “DEAD-END”
LOSS
r =
“swoRT"
= ™ B+
£TO PLATE
S— _...___,,ék SHORTING
CONNECTION

Referring to Mr. Haas"
Do The Trick,”’ in the
izsue of Short Wave Craft, [
same frouble as with HHJS. lhe
coll showed a loss and the “plate’™
went inte osclljation too abruptly on ac-
count of the “dead-ends.’’ Then I did for
the sliders exactly what I had been dolng
with the taps, that is, "“shorting™* with a
heavy plece of bus-bar from the pivot of
the sliders to the “dead-end'’ of lhe coils

resto] No Joss to be noticed from the
grid coll and the plate coll could be
varied from & whisper 4o 8 maximum
without osclllation.—W. H. Lord

vvy
WINDING TUBING

-article, “"Sliders
February-March
found the

Wind your copper tubing coils on an old
drr cell.  First gallen the end of copper
tubing, drill & hole through it and slip
over Dbinding post.  Wind the required
turns while the other end is pulled tight
in o vise or held by someone.—Floyd
Gribben.
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Short Waves in Medicine

ULTRA SHORT
WAVES IN
MEDICINE

By Dr. FRITZ NOACK

ROFESSOR ESAU, of the Uni-
Pversity of Jena, the well-known

pioneer in the field of ultra short

waves, was the one who nearly
two years ago pointed out that very
evidently the ultra short wave exercised
beneficial medicinal effects.

For further investigation of this
effect, small mice were put between the
condenser plates of the sender; and Lo!
after some time the mice fell victims to
a sort of tetanus, which eventually led
to death. The result of this fact was
that Prof. Esau resolved to commission
a physician to make a further study of
the physiological effect of these ultra
short waves. Naturally the serious in-
vestigation of medicinal effects requires
experience in physical measurements,
likewise an apparatus operating in a
constant and easily controlled manner,

Siemens and Halske Interested

It is gratifying that a manufacturer
which already possesses very great ex-
perience in constructing electro-medical
apparatus and which also has the requi-
site experience in physical measure-
ments, the prominent firms of Siemens
and Halske took up the matter, Now
this company has manufactured a first
ultra-short wave radiation apparatus
and recently exhibited it to a picked
group of scientists and to the press.

The pietures show the new set which,
of course, has to be considered as the
first of an evolutionary series. There
will still be necessary all sorts of ex-
periments to produce the set in such
form that it will correspond to all the
needs of the medical profession. The
present set will, for the time being, be
used for the further study of the physio-
logical effect of ultra short waves. It
will be the problem of the doctors to

==
One of the *“fair

sex” receiving a
treatment through
the knee by ultra-
short waves. Sev-
eral treatments are
given for the aver-
age ailment.

The ultra-short wave medieal appa-

ratus with its electrode arm adjusted

to permit the waves passing through
a solution for experiment.

(Berlin)

investigate the fields of use and the con-
ditions under which the set may be used.

Arrangement of U. 8. W. Generator

In the large shielded hox are the real
ultra short wave generator— (actually
resembling a radio transmitter) and the
parts needed for its operation. The gen-
erator can work on two waves, four and
eight meters. The wavelength is ad-
justed by inserting the proper tuning
coils. The arm which projects out of
the apparatus has inside it two lead
wires which convey the oscillations out-
ward; they are led to the two electrodes,
which are placed at the ends of the two
visihle supports.

In the ecross-beam at the end of the
arm is a “tuning’” device, which tunes
the electrode oscillatory circuit. exactly
to the wavelength of the generator. The
exact tuning can be read on a meter,
which is above the arm on the box; this
shows the direct plate current of the
transmitter, which, with correct tuning
of the electrode circuit, adjusts to a
minimum; the value then indicated by
the meter gives, after calibration of the

a value for the electrode energy.

To be able to adjust the electrodes,
as is necessary from one case to an-
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other, the electrode arms are set in ball-
joints. To ascertain whether oscilla-
tions are actually present in the elec-
trode oscillatory circuit, there is on one
electrode arm a little glow lamp (Neon
tube), which lights up in the presence
of oscillations,

Electrodes Swing on Giant Arm

The arm projecting out of the appa-
ratus can be swung in all directions, for
the better use of the whole unit, To
accomplish this, it is fixed to the box in
a universal joint, The end cross-piece
of the arm can furthermore be furned,
so that the electrodes can assume any
dezired direction. The right side wall
of the box contains the main current
switch, as well as a resistor with which
the filaments of the tubes are regulated.
The apparatus is in fact constructed just
like a vaecuum tube radio transmitter.
The electrodes may take various forms;

HUMAN

By DR. ERWIN SCHLIEPHAKE, M.D.
Of the Jena University Medical Clinic

in accordance with the most recent ex-
periences, they are so shaped that they
do not have to be put firmly against the
body, but exercise their effect even in
the presence of a layer of air between
body and electrode. At the same time,
the remarkable fact may be determined,
that the thickness of the layer of air
and the “‘depth effect’” are dependent on
each other.

Advantages of Ulira Short Waves

According to all experiences thus far,
the medicinal ultra-short wave radiator
is a sort of diathermal apparatus; there-
fore it serves to conduct to the part of
the body, or the organ to be treated,
electric wave energy, which is converted
into heat and thereby exercises a heal-
ing effect. As compared with the usual
diathermal sets (which operate on a
wavelength of about 600 meters, using
leaden electrodes, which have to be put
right on the body), the ultra-short wave

Arrangement of the apparatus used by Dr, Schliephake in measur-
ing and observing the effects of short waves on the human body,

absorption, et cetera.

H, paraholic reflector formed of wires; D,

antenna, charged inductively by the coil S; vacuum tube at R, and
beside it wave changing condenser; subject at M.
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get offers a considerably better control
of the direction in which the heat is to
be applied, so that one can better reach
any desired organ than was possible
before. Furthermore, by changing the
wavelength, one can also adjust for a
definite deep-lying stratum. TUnpleasant
accompanying phenomena, which result
with the usual diathermal sets, where
the electrodes do mot rest firmly on the
body, do not occur in the case of the
ultra short wave radiator. It is espec-
ially important to note that one can now,
for the first time, perform a “therapy”
or treatment directly on the head, The
operation of the set is very simple.

Whether, bezides the warming of the
different strata in the body, still other
biological effects occur or can be accom-
plished, with the new ultra short wave
radiator, is, at the present ‘time, still a
matter of question.

BEINGS as
ANTENNAS

ity of powerful radio transmitters,

they are exposed to a very strong

electromagnetic field. One must
therefore ask what significance these
radiations have for the internal organs,
and how the body reacts to them. This
question is justified by the fact that all
other kinds of electromagnetic rays in-
fluence the human body more or less
strongly.

The character, however, of the reac-
tion is different, according to the wave-
lengths. Radium rays and X-rays, for
example, because of the extraordinary
shortness of the waves and the high
effectiveness of energy under these con-
ditions, exercise a very strong effect on
the strueture of atoms; so that serious
injuries to the organism can arise (for
instance, under certain conditions, can-
cer). Less serious are the effects of
light rays which, however, in the ultra-
violet part of the spectrum, can still
oceasion serious injuries; while the vis-
ible light which we perceive is of too
low a frequency to injure healthy per-
sons. There are, however, subjects,
made sensitive by illness, who suffer
serious affections of the skin from strong
illumination. Above the optical spee-
trum, there follow the infra-red and
heat waves, whose effect on atoms is
relatively slight; in the case of still
longer waves only molecular effects are
to be expected. Here we are entering

IF human beings remain in the vicin-
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the range of the Hertzian waves, elee-
trie waves in the stricter sense. Of
these, the shortest are about half a milli-
meter (.02-inch) tong, and therefore just
above the heat radiations.

From direct analogy, it is to be
assumed that the shortest of these
waves must be absorbed by human bod-
ies, as in the case of heat rays, and

DO YOU KNOW —

€ What effect short waves have on
the hair and scalp in general?

] Whether the current in the excit-
ing antenna increases or decreases
when a person stands in its field?
Why?

€ If the person stoops will this affect
the reading of the antenna current
meter?

q Whether ‘cold” or “heat™ is pro-
duced inside the body by an over-
dose of the high frequency waves?

{ The effect of short waves on the
nervous gystem?

this absorption ean be actually demon-
strated.

Absorption of Radio by the Body

With specially-built transmitters, es-
pecially such as those which have been
described by Kohl, electric waves only
a few centimeters in length can be pro-
duced; these waves can be reflected by
mirrors, exactly like light rays. If one
puts the antenna in the focus of a con-
cave mirror, then there is formed =a
parallel beam of radiation which can be
concentrated again in another concave
mirror. By means of a lens placed in
the course of the radiation, the ray is
made very sharp. If a person steps into
this path, reception ceases. Since no re-
flection by the human body or only =
very slight one iz demonstrable, absorp-
tion of the radiation must have occurred;
this effect is, moreover, demonstrable in
the case of other organic substances or
water. Unfortunately, not much can yet
be said about the physiological effects of
these radiations; the power of the trans-
mitters of extremely short waves is still
too low to produce perceptible changes.

It is otherwise with the wavelengths
from three meters up, to the production
of which powers of several kilowatts
can be applied. Here the above deseribed
optical phenomena cannot be so well
demonstrated, because the diffraction is
much greater; but absorption by the hu-
man body can be very well shown.

When an antenna is inductively coupled
to a 3-meter transmitter, the oscillations
can be indicated by a detector even at a
considerable distance away. If however,
a person puts himself in the place of the
antenna, the detector responds much
more weakly, although the power con-
sumed by the transmitter remains the

same. Accordingly, a part of the power
must have been used up in the body.
The same phenomenon can be demon-
strated as follows: a closed or open os-
cillation ecireuit is inductively coupled
with the transmitter (see Fig. 1). The
ammeter in the circuit shows a definite
current strength. If a person places
himself on an insulating steol beside it,
the eurrent in the oscillation circuit is
reduced. This withdrawal of energy,
however, depends on the length of the
body; for if the subject stoops, or
changes to a sitting position, the current
in the other circuit increases (Fig. 2).
Therefore, it appears as though, by the
tuning of the subject, to about half the
wavelength, the power transmitied to
fim becomes mueh greater.

Concentrating Power by Means of a
Reflector

By means of a large concave mirror
one can also collect the transmitted
power to a foeug. Such a mirror need
consist only of parallel wires stretched
between two wooden frames. Its height
must be equal to the wavelength, the
opening one and one-half times the wave-
length. It is best to use elliptical reflec-
tors, with the transmitting antenna at
one focus; then the reflected radiation is
at the other focus of the ellipse. With
a “dipole” (“Hertzian” antenna) con-
taining an ammeter, especially strong
concentration of energy at this point can
be demonstrated. Here a lessening of
the current in the dipole is instantly
shown if a person steps into the vicinity.
Since the human body is to be regarded
essentially as an electrolytic system,
with regard to the electric wave, and I
have tried to demonstrate the effect in
the following manner in a model experi-
ment.

A glass tube, of half the wave's length,
was filled with an 0.5% =sodium chloride
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(salt) solution, to which gelatine was
added to prevent convection. In this jelly
the temperature was measured, at dif-
ferent places, by thermo-elements. It
was shown that the heating was great-
est in the middle and least at the ends;
being half as strong at the quarter points
of entire length as it was in the middle.
Since the maximum strength of the cur-
rent is at the middle, the greatest
heating is therefore connected with this.

Physiclogical Effect of Short Waves

Especially noteworthy, also, was a
feeling of vibration, which was particu-
larly evident if the hand was raised in
front. We could establish this sensation
only at our transmitter, which is op-
erated with 50-cycle alternating current.
There must be, therefore, a direct influ-
ence on the mervous system., Here too
we have, therefore, another proof that
the ultra-short radio waves exercised an
effect on the mnerves.

These vibrations are also felt if the
hand is placed in a condenser's field.
Many persons who remain close to the
transmitter also experience remarkable
sensations on the head, near the roots of
the hair; these are like a peculiar
prickling, the hair likewise standing up
a little. In many subjects we could also
observe slight inecreases in bodily tem-
perature, which however did not exceed
0.5 of a degree, Centigrade (0.9 degree
Fahrenheit). Since the body contains
extremely fine regulators, by which the
temperature is always kept constant, and
since also the amounts of energy which
can be conveyed into the body, even by
powerful radio transmitters, give (when
translated into heat units) only a rela-
tively low number of calories, this in-
erease in heat is probably not attribu-
table to the received energy alone. As
is to be shown later, nervous effects may
play an important part in this.

The effect on the nervous system is

Bt

Fig. 2.
One of the
most inter-
esting effects
of placing a
human being
in the field
of a short
wave (high
frequency)
osecillator is
that of ab-
sorption. The
antenna “D”
is excited by
the power
tube and loop
cireunit at the
left. Do you
think the an-
tenna current
is  increased
or decreased
by bending

the body?

L]
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plainly felt by all persons who work a
fairly long time with short waves. The
sensations are different with the indi-
viduals; there are persons who are rela-
tively insensitive, and others who very
soon complain about the disturbances of
their health. Usually there is first an
increasing sleepiness; they are very tired
by day, but at night they sleep badly.
Several times a might they start out of
their sleep, and they are tired and sleepy
in the morning.

These phenomena increase more and
more. Often there are also intensive
headaches, particularly covering the
back of the head. Many persons com-
plain of digestive disturbances and pres-
sure on the stomach. Most of them are
furthermore easily excited and irritated,
being inclined to complaining and to
violence. This increased excitability of
the nervous sgystem can also be shown by
electrical “<sts of the nerves.

Effects of the Electrostatic Field

It is much easier to study these
changes by using the condenser field.
Here it is not the electromagnetic wave
which is used, but the electrostatic field,
which always accompanies it. Here, how-
ever, the effect may be much more
strongly concentrated. I have generally
used plates four inches in diameter, be-
tween which the parts of the body in
question were treated. The field be-
tween these plates suffices to heat 100
ce. of a 0.5% sodium chloride (salt) so-
lution 5 degrees C. (9° F.) in one minute.
If parts of the human body are intro-
duced into this field, and the blood is then
taken from some part of the body (for
instance, from the earlobe) on investi-
gation obvious changes are found.

The number of red corpuscles per
cubic millimeter is very greatly in-
creased; i. e., if they formerly amounted
to 5 million, the number has risen to 6
million. The same is true of the haemo-
globin (a constituent of the blood) and
the white corpuseles, the number of
which likewise increases. But this is not
always true to the same extent, depend-

ing upon the strength of the radiation
and the place treated. One frequently
sees instead a lessening of these
amounts, which would therefore corre-
spond to a thinning of the blood. Like-
wise, the albumens of the blood undergo
certain changes which I cannot discuss
here.

In the case of these strong effects it
is to be assumed that the tissues of the
body also undergo changes; which, how-

® IN a dispatch to the N. Y. Times, a re-

port from London states that cures for
various ailments by the use of short radio
waves were claimed by Dr, Erwin Schlie-
phake, a German physician and scientist.

Writing in the British Medical Journal
he described how he succeeded in treating
deep-seated abscess in the human body by

Human Beings As
Antennas

By Dr. Erwin Schliephake, M.D.

ever, cannot be directly proved in a sub-
ject.

Results of Experiments on Animals

In experiments with animals, on the
contrary, such changes are plainly recog-
nizable. They occur particularly strong
in projeecting parts of the animals,
such as in the ears and tips of the tails;
since there the electric field is distorted.
Very often, one sees, some time after the
treatment, that the parts in question are
dying and falling off. In the case of a
rabbit whose leg had been too strongly
exposed to the electrostatic field, I no-
ticed a complete disintegration of the
flesh in a ring-shaped region, so that only
the bone remained; but then, after a
while, that also fell off.

That the nervous sytem of the ani-
mals is also influenced is shown by the
fact that many of them shudder on the
switching on or off of the field, at a
time when there can be no question of a
strong heating effect.

Also very interesting are the disturb-
ances of the internal heat regulation,
which one ecan produce in animals. If
the region of the neck and the back of
the head of a rabbit are exposed to a
limited capacitative field and the tem-
perature is afterward measured, one can
soon note a permanently increased tem-
perature, which often lasts for some
weeks. If a very powerful dose of “irra-
diation” is administered the opposite can
occur: the bodily heat falls more and
more, often below 35 degrees C. (95° F.),
until these low temperatures are no
longer compatible with life. At the same
time, it is interesting to observe that
almost all animals which have had such
disturbances of their heat regulation
after a few weeks developed inflamma-
tion of the lungs and pleurisy, afterward
dying. It seems as though, by the dis-
turbance of the heat regulation, the re-
sistance of the animals to disease had
suffered greatly; so that in this path
throughout the central nervous system
there was created a special susceptibility
to ecolds. On investigating the spinal
marrow of such animals mieroscopically,
serious injuries to the merve cells have
been observed.

Ills Treated by Short
Waves

passing ultra-short wireless waves through
the patient, who was not in immediate
contact with any instrument. He found, he
said, that various tissues exhibit different
degrees of conductivity in the presence of
these waves, S

Dr. Schliephake declared he has used
waves to treat pulmonary abscesses after
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Dangers and Beneficial Possibilities

After these experiences, I have not
dared to expose entire human beings to
a condenser fiela and in vmis way produce
artificial rises in temperature. The re-
sponsibility seemed too great. At the
same time, effective heating of the body
can be accomplished equally well in
other ways; such as with the well-known
Apostoli “condenser bed,” which can be
connected to any diathermal apparatus.
With the method previously described,
only serious dangers for the patients
treated would have been conjured up,
without the possibility of producing a
fundamentally nmew effect.

On the other hand, the disturbances of
the physieal health, which we eould ob-
serve in the field of free radiation of
powerful transmitters, have never been
serious. After a period of recovery of
a few weeks, with no irradiation, all ef-
fects have been observed to vanish. For
four years now, I have almost daily
worked for several hours at a transmit-
ter with 1% kw. plate dissipation; and
the effeets, often very unpleasant, have
always gone back to normal on stopping
the work.

In these things the wavelength is also
certainly of importance, and in faect we
have the impression that the disturb-
ances to health became stronger as the
wave was shortened. Anyway, the un-
pleasant sensations appear much
guicker with a three-meter wave than
with longer ones.

From all these experiences, it is at
any rate clear that treatment with elec-
tric waves can in no way be regarded as
always harmless for the human body. It
is plain that their incorrect use can
cause serious injuries to health. Cer-
tainly such injuries are to be expected
only when the frequencies are very high;
that is, with ultra-short waves; even then
there is nothing to fear except with
fairly high transmitter power.

On the other hand, with proper use,
the short electric waves seem to be a
valuable means of treatment. According
to our experiments to date, with bacteria
cultures and infected animals, the germs
of disease can be killed. There is the
added point that certain defensive proc-
eszes are stimulated in the body. I have
also already repeatedly {reated human
bheings; and, in about a hundred ecases, 1
have bheen able to attain an extraordi-
narily quick cure of suppuration (pus
formation).

prieumonia, in pleural empyema, pneumonic
tuberculosis, in certain forms of peritonitis,
in migraine and acute tonsilitis.

Dr. Willis R, Whitrney, research dircctor
of the General Electric Company, revealed
in April, 1930, that he had developed a
radio type of apparatus for killing bacteria
in the body.
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NEW tool has been made avail-
able to the medical profession for
investigations concerning fevers
and their use in the cure of

certain diseases. At a joint meeting of
the New England Physical Therapy So-
ciety and the American Physical Therapy
Association in Boston, on April 18, the
apparatus was shown and described by
Charles M. Carpenter and Albert B.
Page of the Research Laboratory of the
General Electric Company.

The equipment, similar in principle to

Qo= 1IDAC.
[4

e T

FILAMENT
Y%

£ &

$ DOOR
RELAYS

J
e
ONTACTOR

|

;
%

o

0

Left—One end of

the *“artificial fe-

ver” short - wave
apparatus.

a short-wave radio transmitter, is fea-
tured by a tube which generates current
oscillations at the rate of between
10,000,000 and 14,000,000 cycles per sec-
ond (corresponding to those of 30- to 21-
meter waves). This oscillating eurrent
is concentrated between two condenser
plates, instead of being fed into an
aerial, and the body to be heated is
placed between the two plates.

Heat has been used throughout the
history of medicine as a means of alle-
viating and curing diseases, and, more
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Hook-up of “artificial fever” apparatus.

How Short
Are Used To Produce

Wawves

Artificial F ever

IN THE

HUMAN BODY

The wooden box in which patient is
placed is indicated by dotted lines.

recently, the causes and effects of fevers
have been the subject of investigations
and debates. Previously it was thought
that fever temperatures were a sign of
disease, just as pain is, and that the
fever heat should be eliminated to make
the patient more comfortable. Recent
investigations, however, have indicated
that, at least in the case of certain dis-
eases, the fever is wvaluable in killing
the germs of the disease; since many
germs are unable to withstand the fever
temperature of the human body.

The production of artificial fevers in
the human body has been a difficult task,
because man’s temperature-regulating
mechanism is so efficient. A fever re-
sults from a rise in temperature through-
out the body, and loecal external heating
is dissipated without raising the tem-
perature of the whole body. Various
methods of producing fever temperatures
have been tried in the past; such as the
use of hot-water baths and exposure of
the body to artificially heated atmos-
pheres. The injection of a protein re-
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Remarkable short-wave apparatus, developed in
the Research Laboratory of the General Electric
Co., induces heating effect in the body when it
is brought under the influence of 21 to 30 meter
waves. Frequency of awaves used waries from
10,000,000 #o 14,000,000 cycles per second. Brain
action accelerated by short waves, research shows.
Tomorrow we may use short wave. to keep us
warm, instead of furnaces.

CANVAS WEBBING
__ STRETCHED BETWEEN
STICKS WHICH REST

ON TOP OF TABLE.

Wooden
support for patient.
circulate air in the hox.

box and canvas webbing
Motor blowers

sults in a fever, and a high fever tem-
perature for the treatment of paresis
can be produced by the injection of ma-
laria germs into the patient. The injec-
tion of a protein is hazardous because
one is dealing with unknown factors and
uncertain quantities, as Messrs. Carpen-
ter and Page pointed out in their paper
prezented at the Boston meeting; the use
of malaria or other germs often fails
because of the immunity of the patient,
and it is dangerous because a living
virus has been introduced; while the hot-
water bath and similar methods are time-
consuming, difficult of application and
not easily controlled. The new short
radio-wave method, on the other hand,
is at all times under control.

The Origin of the Idea
The development of the equipment for
producing the artificial fever resulfed
from some experiments conducted by Dr.
Willis R. Whitney, director of the Gen-

~METAL PLATES —
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k‘wcu HEATING ONLY SET UPINBODY )

TO 110V A.C.
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Tomorrow—instead of using furnaces
we may heat “our body only” by
sitting in a high frequeney field.

e

The opposite end
of the “artificial
fever” apparatus—
the engineer is
holding one of the
30 meter oscillator
tubes. It is a 4-
element screen-grid
tube, with an out-
put of 500 watts.

s -

eral Electric researech laboratory, and
Mr. Page, when studying the effects of
high-frequency induction coils on fruit
flies and mice. Shortly after these ex-
periments, it was noticed, the blood tems
perature of research men working in
close proximity to vacuum-tube osecilla-

THERMOMETER READS
20° ]BU}I’E ZERO
I 1 a

“Short - wave” heating tomorrow!

Room temperature is only 20 de-

grees above zero—but the body heat
is 72 degrees.

tors delivering six or eight kilowatts of
5- to 6-meter waves were slowly raised.
It was known that various ways of pro-
ducing fever heat have been applied to
human beings for therapeutic purposes;
so it seemed worth while to study ex-
perimentally the electrie fever, since it
seemed to carry with it no danger and
no disecomfert. In addition, when the
current is off, the fever quickly subsides
—in other words, it is controllable.
Varicus forms of electrical diathermy
have been extensively used for years;
but they are methods of direct applica-
tion of electrodes to the body, and have
eertain limitations which are not present
in this new apparatus. With the new
equipment, which is essentially more
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costly, it is necessary only to place the
body, or that portion to be treated, in
the space between two insulated plates,
and the-body temperature is raised at
a rate and to an amount dependent only
on the controlling or generating appa-
ratus.

“If there is merit in artificia]l fevers,”
says Dr. Whitney, “it seems worth while
to study earvefully the electrieally-
induced fever. If there are infections
whose temperature tolerance is less than
that of the host of the infection, it may
be possible to destroy the infeetion. It
is also customary to bake out, or heat
by various means, stiff joints. As the
radio method produces the heat within
the tissues themselves, because of the
electrical resistance of the body fluids,
it seems probable that this method of
applying heat should be studied in mem-
ber and joint diseases.”

Description of the Apparatus

The apparatus shown at the Boston
meeting is enclosed within a case about
3 feet high, 3 feet wide and € feet long,
mounted on small wheels so as to be
portable. It is like a short-wave radio
transmitter, except that the emergy is
concentrated between two condenser
plates instead of being directed from an
aerial. The heater consists of a vacuum-
tube oseillator, with a full-wave rectifier
which supplies the high voltage needed.
The oscillator comprises two 500-watt
vacuum tubes operating at a frequency
of from 10,000,000 to 14,000,000 cycles;
their output is concentrated between two
plates mounted vertically on top of the
cabinet., The rectifier, which changes
the low-voltage A.C. house supply to
direct current for use in the vacuum
tubes, has an oil-immersed transformer
with a 7,000-volt secondary which feeds
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two half-wave, hot-cathode, mercury-
vapor tubes. In eonjunction with a filter
system, this unit furnishes the 3,000-
volt direct-current supply for the oscil-
lator. An auto-transformer is connected
in the primary circuit of the high wvolt-
age transformer to provide plate-voltage
regulation.

The condenser plates are of aluminum,
28 by 18 by 3Js-inch, covered by hard
rubber plates 30 by 20 by M-inch, to
prevent arcing, should the patient or
attendant come in contact with the
plates. In this field of undamped waves
between the plates there is a rapid alter-
nation of 3,000 volts drop of potential.

The patient is suspended on interlaced
cotton tapes stretched across a wooden
frame, the under surface of which is
covered with composition boards, form-
ing an air chamber beneath the body.
A’ cover of the same material is fitted
over the frame, so that the head of the
patient projects through an opening -at
one end; thus there is formed a fairly
tight air chamber around the body as
it lies on the tapes. The patient rests
on his back and the plates are placed
at each side of the box: so that the
waves oscillate through the body from
one side to the other. The plates’ sep-
aration can be varied, but as a rule has
been kept at 30 inches. Two small hair
dryers are placed in openings at the
foot, one above and one below, to ciren-

late hot air around the body. These
decrease the heat loss, and equalize the
humidity, throughout the enclosed atmos-
phere, By applying the plates in this
manner and by enclosing the body, it
is heated rapidly without causing great
discomfort to the patient. When the
desired temperature is reached it may
be maintained by decreasing the voltage,
by increasing the plate distance, or by
employing only the hot-air blowers.

The 10,000,000-Cycle Tube

The tube used for the production of
the 30-meter waves is a four-element
screen-grid tube, designated as the G. E.
“Type PR-861 Pliotron.” Especially
adapted for use at the higher frequencies
it has a nominal output rating of 500
watts.

The filament, grid and plate are sup-
ported on separate stems, with the leads
brought out at separate seals; thus in-
suring high insulation and low electro-
static capacities between electrodes. The
filament is of thoriated tungsten in the
shape of a double helix, supported from
a center rod, and requires no tension
springs. The grid and plate are cylin-
drical; the plate has six wings for dis-
sipation of heat.

The fourth electrode, the screen-grid,
consists of a close mesh or winding
placed between the control grid and
plate, and extends the full height of the

Medical Aspects
of
Ultra Short Waves

By C. H. West

U. S. Public Health Service

Mr.
the dangers of subjecting the

West here describes some of the effects and also some of

human body to powerful ultra

short wave fields
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tube, It is supported by suitable means
on the filament and control-grid stems.
It has two leads; one of which is brought
to the blade of the base on the filament
arm, and the second through a separate
seal to a base near the grid end of the
tube.

For Experimental Uses

In connection with the exhibition of
the equipment and the announcement of
the work with artificial fevers, Dr, Whit-
ney issued a statement emphasizing the
fact that the equipment is being used
at present for experimental purposes
only:

“Our policy concerning this new
method of high-frequency therapy has
been to =ell no apparatus but to study
it ourselves and to assist research by
others. We have built a number of
outfits, and have lent most of them to
competent research groups. The expense
has been considerable, and we could
hardly justify increasing the number of
these loans.

“Therefore, if the medical profession,
in view of the experimental results al-
ready announced, feels that such re-
searches should be multiplied, while we
are still unwilling to sell such outfits
generally until their utility is more com-
pletely proved, we are now willing to
sell apparatus to accredited medical in-
stitutions equipped for research work.”

;‘hn}!‘ugemmmr 4. G. Framels, U. 8. Public Health Bervice, Member

Above—A rabbit about to be exposed to

a powerful ultra short wave field: the

sides as well as the top and bottom lin-
ings of the cabinet are of metal.

At left—sThe appearance of the ultra
short-wave apparatus built and tested hy
Mr. West in his experiments.

® IT SEEMS that the general public

is once again taking to radio and
the art of building as a pastime. The
amateurs are busy developing the five
meter band, while the engineers are
devoting a goodly portion of their time
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to dabbling in the mysteries that the
ultra short waves have created.

On the other hand, medical-scientific
personages are making use of their
medical knowledge, plus a large por-
tion of electronics, in efforts to make
the world a better place to live in with
less aches and pains to bother us.

Many engineers employed in large
electrical laboratories have made val-
uable use of their knowledge pertain-
ing to the ultra short waves, and have
constructed oscillators of high power
for the purpose of producing fever in
the human body at will. It is a known
fact that fever is nature’s doctor to a
certain degree. If it can be produced
in cases where there is no cause for a
high fever, the patient’s chance for
recovery and cure is far better than
combatting disease by injection of ma-
laria germs, ete., which may produce
reactions worse than the disease itself

Unknown Qualities

However, the production of fever by
an oscillator is a simple procedure, but
the application of these high wave
speeds to the human body is an en-
tirely different matter. Secondly, the
output or radiation of an ultra high
frequency oscillator has never been
completely identified.

It seems that for every known ele-
ment discovered there are many others
within—undiscovered. An illustration
of this fact was brought to light very
recently, in which the writer witnessed
a demonstration of photo-electric cell
work.

A double-cell apparatus manufae-
tured by the Weston Electrical Instru-
ment Corporation produced readings
in foot-eandles from the output of a
10 k. w. X-ray tube in which the cells were com-
pletely covered by % inch lead sheet.

The roentgen rays do mnot penetrate lead,
and as the tube was quite a distance from the
cells, the reaction in the sensitive meter was not
due to heat waves, but simply a current output
which registered through the lead upon the faces
of the cells. The X-ray is noted for producing
very bad burns if not handled properly, and the
deflection from the target is called and identified
as the roentgen ray after the name of the dis-
coverer. How does science know whether the
burns are caused from this additional element as
registered in foot candles, for want of a better
name?

U. 8. W. “Fever” Apparatus

Recently, the writer constructed and put into
practice an witra short wave oscillator for the

production of fever or temperature. This ap-
paratus consisted of two UX-852 tubes arranged
in push-pull, but with the “back-to-back™ ar-
rangement of Mesny-Valuri. It i3 a persistent
oacillator and iz eapable of running long hours
on wavelengths from 2 to 10 meters.

An auxiliary eabinet was constructed with two
leads to couple acroes the plate inductance. This
cabinet has one adjustable side; the top and
bottom being one lead, and the two sides the
other and forming a large condenser.

Rabbits were used in experiments and their
temperature rveached 41 degrees (Centigrade)
from the usual 38 degrees (normal). However,
after a few weeks severe burna were noticed.
Since that time research has been carried on
by other factions in an effort to ascertain the
direct cause of the burns, which do not seem
to be due to collections of moisture, or from
coming in contact with the condenser plates.

This brings to mind that experiments by the
writer with the very short waves disclose the
fact that some sort of a photo-eleetrie ray could
be produced and would highly expose small
dental films. It is believed this elementary ac-
tion was first discovered by Mr. John Reinartz,
the noted radic amateur, who perceived a bluish
glow within an auxiliary Indicator at a cer-
tain frequency.

Before any actual application to humans may
be applied, it is our duty to ascertain accur-
ately whether other elements are prevailing.
To all indications there are many, and one of
them is severe burns, which may be caused by
an unidentified element.

Constructional Data and Summary

As will be noted in the photographs, the ap-
paratus is entirely enclosed and surrounded by
glass sides to hetter view the "works” in case
things tend to go the “hay-wire" route. The
lower portion of the cabinet contains the neces-
gsary plate and filament transformers, which op-
erate direct from the 110 wvolt, 60 cyele line.
The plate power is raw A. C. at a potential of
2600 volts, the filament transformer being the
customary 10 volt affair. Inductances are re-
movable; the ones shown are at present used
for 80,000 ke. work. The circuit is shown in
Fig. 1, which is the conventional push-pull
method.

However, the suxiliary cabinet is for purpose
of holding an animal within the field and with-
out strappirg him and causing discomfort. The
condenser plates are of sheet metal and insul-
ated, the schematic diagram appearing in
Fig. 2.

When a rabbit is placed in thisa pen and the
power applied, he fails to react immediately;
but as he “warms" up to the situation the wveins
in the ears show dilation, and in 20 minutes his
temperature starts to rise and keeps going. It
i= only at a much later date that burns =are
noticed.

From the foregoing it would hardly seem ad-
visable to subject a human to any lengthy
treatment, at least, for the present; but the
value of high frequency in various forms have
proved essential in many cases. Secondly, the
natural heavy perspiration that is produced is
esgentinl in one degree in opening the pores
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(some of which have probably never been
cpened before) and allowing the natural poisons
of the body to escape more quickly than could
have been accomplished with potent medicines.

The majority of high frequency apparatus
produces this result. In the case of pulsating
currents, which produce a series of reactions or
“jumps’™ within the muscular system, this of-
ten is very beneficial in activating those muscles
which eould not have been manipulated manu-
ally without a great degiee of pain.

Probably the first re.:tion noticed with ref-
erence to the ultra high frequencies were from
early experimenters while conduecting trans-
mission tests with high power. It was noticed
that the body temperature tended to rise at
varivus times, due entirely to their proximity
to & powerful oscillator, Science has been
looking for m long time for some method to
raise the temperature in the human body
guickly. Ultra high frequeney oscillators have
solved that problem but have brought .aany
other mattera to light. Secondly, to produce
the desired results the patient must be en-
closed between two or more condenser plates
of large proportions. The oscillator must be of
high power, capable of delivering 500 watts
output and the patient must be wrapped in a
suitable eovering to prevent his contact with
any portion of the charged plates.

Various research workers who have wolun-
teered their services as “trial patients” have
received a goodly portion of burns as compen-
sation, and are quite satisfied that ultra high
frequency currents are “hot stuff!” Where
heat is concerned, one could get equivalent re-
sults by setting on & hot steam radiator. The
writer knows this to be true, and has experi-
enced many a painful burn which he would
have been willing to trade for a shock from
a quarter kw. closed-core transformer.*

It could hardly seem probable that burns
would prevail where the body is not in contact
with any metallic object; but an examination
under darkness of a large condenser tapped
from the oscillator, will diselose a bluish aurora
between the two elements, which is similar to
that noted in Tesla coil experiments. Within
this bluish discharge there can be many com-
ponents not yet identified, which have a tend-
ency to attack tender portions of the body and
produce an internal burn, which does not come
to the surface for identification until some days
have passed.

1t iz open to discussion whether one-half of
the electrical apparatus in present use actually
cures the patient of pains, or whether it is
the psychology of the matter in which the pa-
tient is surrounded by many cabinets of mys-
teries, of which he knows absolutely nothing.
What cures one man does not seem to cure
another with the identical complaint.

*Yes—but it ia generally understood we be-
lieve, that the high frequency currents or field
causes heat to be developed inside the body;
even in organs such as the liver, ete, without
heating up the whole body, which is not the
ease with direct application of heat as when
seated on & hot radiator, ete.—Editor.
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CONVERTERS

Above—General View of Mr. Cisin’s DeLuxe Short-Wave

Converter

® UP-TO-DATE radio receivers in-

clude short-wave reception as a
matter of course. They are known as
“dual wave” sets. They bring in the
standard broadcast stations between
200 and 550 meters, and also foreign
stations operating on short waves, ra-
dio amateurs, aircraft and police calls.

Hundreds of thousands of very ex-
cellent receivers, however, do not in-
clude the new *“dual wave'’ feature.
These ecan be modernized quite readily
by means of the Find-All DeLuxe
Short Wave Converter.

Converts B. C. Receivers to Super-het.
The Find-All Converter is used to

< <« <@®> > >

Bottom View of the Find-All Short-Wave Converter; Can Be

Used With Any “BC” Set

Find-All deLuxe S-W Converter

By H. G. Cisin, M. E.

Here is a short-wave converter that
should satisfy every ‘‘short-wave
fan’’ who has ever thought of build-
ing one. Itisa ‘“‘superhet’ converter
provided with separate oscillator and
it uses plug-in coils to change the
wave-bands. This converter enables
you to receive short waves on any
broadcast receiver and makes an
S-W superheterodyne of your present
“BC” receiver.

change any broadcast receiver into an
excellent short wave superheterodyne.
The ecircuit consists of an R.F. stage

employing a 58 variable mu pentode
(5), a sereen grid 24 oscillator (18),
a wariable mu 58 detector (15) and
an intermediate stage using a third
58 pentode (23). The converter has
its own power supply, employing an
80 full wave reectifier, with a suitable
filter system.

Two sets of Alden short-wave coils
are used with this converter. The coils
are of the plug-in type. There are
four to a set, permitting coverage of
the short wave band from 20 to 200
meters. The coils are precision wound
on Makelot color-coded coil forms.
Coil (3) serves as the antenna coup-

26 27 10 CONTROL

» GRID OF 157,
R.F. TUBE OF
ANY BROADCAST

SET
28 10 CHASSIS
OF ANY

CHASSIS DETAILS

= BROADCAST
SET

= CHASSIS
COMNECTIONS

Schematic diagram of the Find-All DeLuxe Short-Wave Converter
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ler., The secondary of eoil (11) is
used as a tuned impedance between
the R.F. stage and the detector. The
primary of (11) inductively couples
the plate of the oscillator (18) to the
grid of the detector (modulator)

(15). In this way, both the signal
voltage and the oscillator voltage are
impressed on the grid of the detector.
The resultant current, of the prede-
termined beat frequency, flows
through the intermediate frequency
t(rans ormer (16) from the plate of

The secondary of the antenna coup-
ler and the impedance (secon
coil 11), are each tuned by a section
of the dual .00015 mf. Cardwell “Mid-
way” variable condenser. A single
.00015 mf. condenser of the same type
i{sztl]:)sed to tune the oscillator grid coil

Separate Osec. Coil for Each Band.

A separate oscillator coil is pro-
vided for each of the four short wave
bands covered by the Alden plug-in
coil sets. The oscillator ecoils, how-
ever, are fastened in place perma-
nently and the change-over from one
coil to another is accomplished by
means of a two-gang, four position
selector switch of compaect design. By
using a six position switch and adding twe
additional oscillator coils, it is possible to
cover the entire broadcast band with this
converter, sinee two more Alden coils are
available for use at (3) and (11) which
permit operation of the comverter up to
540 meters, using the same tuning con-
densers.

Volume is controlled in the Find-All
Converter by an Electrad potentiometer
(8) in the cathode return circuit of tubes
(5) and (23). Hammarlund LF. trans-
formers are used at (16) and (26). These
peak at 465 ke. Each transformer has a
tuned primary and a tuned secondary.
Tuning is accomplished by means of small
adjustable mica condensers. The LF.
transformers are carefully shielded and
the tuning condensers are mounted inside
the shield, but in such a manner that they
can be adjusted from the top of the shield.
Since the success of a good “super” ulti-
mately depends upon the LF. transformers,
only the best obtainable should be used.
Resistor (38) in series with the audio
choke (89) limits the plate voltage to the
required value of 250 volts. Am amperite,
in series in the primary circuit of the
power transformer, prevents fluctuations
of the line voltage from affecting the oper-
ation of the eonverter.

Oscillator Coil Data.

Holes sre drilled in the front chassis
wall for selector switch (21, 22) and com-
bined Electrad volume control-power
switch and these are mounted. The
chagsis is now turned upside down and the
four special oscillator coils are mounted.
All four coils are wound on fibre forms,
1%” in dia. and 17%" high and all are
wound with No. 28 single silk covered
wire., Coil (20A) consists of 5 turns
spaced %" apart. Coil (20B) consists of
11 turns spaced 1/16" apart. Coil (20C)
consists of 19 turns spaced 1/16” apart.
Coil (20D) consists of 37 turns spaced
appx. 1/32" apart. A tap is taken out at
the center turn of each eoil. Coils may
be obtained ready wound if desired.

The R.F. choke (9) should be fastened
on the underside of the chassis as shown
in the illustration. Condenser (10) is
fastened directly to the bottom of the
chassis. For making the comnections to
the caps of the four tubes, nse armored
braidite. Wire the four oscillator eoils to
the selector switech first. Then wire fila-
ment circuits, grid eircuits, plate circuits,
cathodes, negative returns and by-pass
condensers. hen wiring up a8 compara-

tively unfamiliar socket, such as the six
prong socket, a sketch showing respective
socket terminals should be worked from.
Such sketches are available from tube
charts. When wiring the Alden coil sock-
ets, refer directly to the coils, noting that
the lower ends of primary and secondary
connect to the filament (thicker) prongs.
Primary and secondary coils of the LF.
iransformers are identical.

Adjusting Converter.

The rectifier tube filament is wired in
next, then the power supply circuit, in-
cluding resistor (38), choke (29)- and
filter condensers (30, 31). Finally, the
amperite and switch are connected in
series with the primary winding of the
power transformer. The tubes should be
put in place and the converter should be
connected to the 110-volt source. It is
desirable to check voltages first. Plate
voltages should be 250. If these are found
to be too high, regulate resistance (38) by
means of the slider. Screen grid voltages
should be about 100 volts. Of course, the
best way to peak the LF. transformers is
with an oscillator. If this is not available,
connect eround wire to post (2). Connect

post (27) to the control grid of the 1st
R.F. tube of the broadcast receiver. Put
two similarly colored short wave coils in
the eonverter. Connect post (28) to the
chassis or ground of the broadeast set.
Turn on converter and set, tuning the lat-
ter to a position where WEAT (or station
of approximately similar wavelength) usu-
ally comes in. Turn set volume all the
way up and have volume control (8) of
converter gimilarly adjusted. Connect the
antenna wire to the cap of tube (23) and
adjust IF. transformer (26) for loudest
volume. Put screen grid elip back on tube
(23) and connect antenna wire to cap of
tube (15). Adjust LF. transformer (16)
for loudest signal.

Leave the broadcast receiver as it is
and connect the antenna to post (1) of the
converter. The latter is now ready to
operate by tuning the variable condensers
(4, 12) and (19). E(inalizer condensers
(4A) and (12A) should be adjusted for
loudest wolume. Crowe No. 88 tuning
unita help to bring in “hard-to-get" short
wave stations.

LIST OF PARTS REQUIRED FOR FIND-
ALL S-W CONVERTER

1—Cardwell Two-Gang “Midway" Variable

Condenser, .00015 mf, each section,
“Featherweight” type 405-B Double
(4, 12}

1—Cardwell “Midway” Variable Condenser
(single), .00015 mf.,, “Featherweight”
type 405-B (19)

2—Sets Alden Short-Wave Plug-In Coils—
4 coils per set covering bands from 20
to 200 meters (3, 11)

1—Set 4 Special Oscillator Coils (See
Winding Directions) (20-A,B,C,D)
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1—Electrad tapered Volume Control
15,000 ohms, type RI-201-P (8) with
Switch (34) Clarostat

1—Electrad 5000 ohm Truvolt Wire-Wound
Resistor, type B-50 (38)

2—Hammarlund, 465 kc. Intermediate Fre-
quency Transformers, complete with I.
F. Coils, tuning condensers and shields,
type TR-465 (16, 261

1—Aerovox .00015 mfd., Mica Coupling
Condenser, type 1460 (10) Polymet

4—Aerovox .01 mfd., 200 volt Cartridge
By-Pass Condensers, type 281 (7, 18, 17,
24) Polymet

2—Aerovox 4 mi, 500 volt Dry Electroly-
tic Condensers, type G-5-4 (in TD cans)
(30, 31) Polymet

2—Flectrad 500-ohm Flexible Resistors,
type 2G-500 (6, 25) Polymet

1—I. R. C. (Durham) 15,000 ohms, 1 watt
Metallized Resistor, type F-1 (14)
Lynch

1—I. R. C. (Durham) 20,000 ohms, 1 watt
Metallized Resistor, type F-1 (36) Lynch

1—I R. C. (Durham) 50,000 ohms, 1 watt
Metallized Resistor, type F-1 (37) Lynch

l—Amperite Regulating Line Voltage Con-
trol, type 5A-5 (35)

I—Trutest Flush-Mounting Power Trans-
former, type 4C-1490 (33)

Z—Hammarlund Equalizing Condensers, 2
to 35 mmf. (4A, 12A)

l—Hammarlund Isolantite R. F. Choke,
type CH-B (9)

2—Hammarlund Four-prong Isolantite
Sockets, type S-4 (3, 11)

8—Hammarlund Triple-Grid Tube Shields,
type TS-50 (5, 15, 23)

l—Hammarlund Screen Grid Tube Shield,
type TS-35 (18)

1—Yaxley Two-Gang, Four position Selec-
tor Switeh, type F-6514 (21, 22) Best

4—FEby “Ace” Binding Posts (1, 2, 27, 28)
Cinch

1—Trutest R-196 Audio Choke, type 4A242
(29)

§—Na-ald Six-prong Wafer-type Sockets
(6, 16, 23)

1—Na-ald Five-prong Wafer-type Socket
(18)

2—Na-ald Four-prong Wafer-type Sockets
(32, 35)

2—Crowe Short Wave Single Speed Tun-
ing Units, No. 88—Ratio 14 to 1 in 180
degrees

1—Roll Corwico Braidite Hook-up Wire.
stranded (Cornish Wire Co.)

1—Aluminum Chassis, 14 to 16 gauge, 12"x
11"x2" high—Blan, the Radio Man

3—Variable Mu R. F. Pentodes, type 58
(5, 15, 23)

1—Sereen Grid 24-type Oseillator (1B)

1—Full-Wave 80-type Rectifier (32)

Note: Numbers in parentheses refer to
corresponding numbers marking parts on
diagrams.

SIDE VIEW

)

LUGS SOLDERED
TO PINGS

Improved “tube base” coil forms can
easily be made as shown.
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An A. C. Operated
Short-Wave

CONVERTER

By R. B. KINGSBURY

To hear S.W. stations on your broad-
cast receiver, you need a ‘‘tip-top”’, well-
Here it is—a
“prize winner’’—110 volt, A. C. operated
—has its own plate supply—also R, F,
amplifier and coupling tube.

designed, S.W. converter.

® THE average “fan,” after dabbling

in the mystic realm of short waves
for a considerable time, cannot toler-
ate sets and converters which produce
only mediocre results. The writer,
having graduated inoto this class, set
about to build a converter which could
be termed really efficient and yet be
moderate in cost.

Single dial tuning, compactness and
a tuned intermediate stage, permitting
the transfer of the signal to the broad-
cast set with very little loss in transmis-
sion, are but a few of the features in-
corporated in the converter illustrated.
The word simplicity has therefore
been superseded by the more desirable
one—efficiency !

Despite its seemingly complicated
design, the average set constructor
should experience no trouble at all in
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“wallop.”™

assembling the converter here shown.

Exclusive of the cabinet, the total
cost should not exceed $10 or $12 and
this moderate figure can be brought
down even lower by substituting parts
which are usually found in your “odd-
parts” box.

Tested on Many Receivers

This set has been tried out with a
dozen different broadecast receivers and
one has yet to be found with which it
will not “percolate” (meaning work).

Five tubes, including the rectifier,
are used in this layout and as it sup-
plies its own power, the problem of low
filament voltage and incorrect “B" sup-
ply is entirely eliminated.

A switch is used to “‘eut out” the R.
F. stage below 30 meters, as it has
been found that this stage is only a

ANT. 5w,

=

losser, when
tuning in sta-
= <] tions covered
o by the 20 meter

X eoil. The ener-

the antenna is

nll-l# gy gathered by

transferred to
the grid of the
modulator tube.
No direct con-
nection is made,
however, as the
exact amount
must be deter-
mined by ex-
periment. To
determine this
take two pieces

K

N o
[ its o f enamelled
ON wire about No.
SET

18 or 20 gauge

Solder one to
the switeh in
the antenna cir-
cuit and the
other to the
grid ecireunit of
t h e modulator.

A A AN AN
LA LA AL LAY

As this stage
tunes very
broadly, this

condenser can

Wiring diagram for constructing Mr. Kingsbury's 8.W. converter.

also be used as
an auxiliary vol-

Five tubes, including the rectifier, provide this 8.W. converter with a real
It enables yom te hear S.W. stations on your

“broadcast
receiver.”

ume control. This condenser may be
eliminated, however, if the builder de-
sires to use two dials for tuning.

The method of modulation is that
the oscillation is introduced into the
modulator tube by way of the screen.
Grid bias detection is used.

The plate circuit of the modulator
containsg a circuit tuned to the inter-
mediate frequency. This insures a
high impedance load on the modulator
at the intermediate frequency.

Intermediate Frequency

It is best to use an intermediate fre-
quency at which the broadecast receiver
is the most sensitive. If it is equally
sensitive throughout the entire tuning
range, then set the frequency either
below 550 kec. or above 1500 ke, There-
fore, no specific instructions are given
as to the number of turns on T. This
is left up to the constructor to deter-
mine, as he will know at which fre-
quency the broadcast set he will use
in conjunction with the converter is
the most sensitive. The ratio of this
transformer is 1 to 1 and the primary
is tuned by a midget or balancing con-
denser.

This converter has a volume control
of its own, as the signal intensity
range will be very large and two con-
trols are desirable. The control iz the
potentiometer P, which is connected
between theo screen return and ground,
with the cathode of the modulator con-
nected to the slider. When the slider
is moved to the left, that is, toward
the ground, the bias on the tube is low-
ered and at the same time the screen
voltage is increased. The best place
is a short distance to the right of the
ground end, at which point the maxi-
mum sensitivity will be found.

Power Transformer Details

The filament and plate voltage are
supplied by a power transformer T3
and a ’B0 rectifier. This transformer
has one 2.5 volt winding which supplies
the four tubes in the converter and one
5 volt winding for the rectifier filament.
The high voltage winding gives ap-
proximately 325 wvolts after the choke
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and filter. This voltage is cut down to 165
voits by R4, which has a value of 14,5600 ochms
and is connected in the plate circuits of the
two screen-grid tubes. R5 iz another section
of the voltage divider and itz walue is 3,400
ohms. The output tube's plate, osecillator
plate and screen voltages are taken from this
point. R6 is a bleeder resistance of 17,900
chms,

The matter of terminal connections on the
modulator and oscillator eoils is optional;
however, the following instructions are given
but they need not be followed.

Modulator coil T: G on the coil socket to
P on the R, F. tube socket; F minus on the
coil form to “B™ plus 165: P on coil socket
to G on modulator;: F plus on the eoil socket
to ground. The coil terminals on the form
should be made to the prongs in the corre-
sponding manner.

The oscillator coil T1 should be wired as
follows: G on coil socket to G on the oscil-
lator socket; P on the coil socket to P on the
oscillator socket; K on the coil socket .to
ground; HP omn coil socket to “B" plus for
screen voltage; HK on coil socket to grid
on modulator tube socket. The terminals of
the oscillator coil should be conmected in the
corresponding manner, two terminals being
connected to HP.

To should be

insure oscillation G and P

far apart. The pick-up winding should be
on the side of the tumed winding opposite to
that of the tickler. TUsing Pilot coil forms,
the number of turns is as follows:

20 Meter Band

Modulator coil:

Primary 1 turn

Secondary 4 turns
Oscillator coil :

Primary or pick-up 1 turn

Secondary b turps

Tickler 3 turns

40 Meter Band

Modulator coil:

Primary 4 turns

Secondary 8 turms
Oscillator ecoil :

Pick-up 3 turns

Secondary 9 turns

Tickler 7 turns

Coils for other bands may be wound at will.
The size of the wire is not 80 important; any-
thing between No. 20 and No. 26 will be
satisfactory.

List of Parts for Converter

T—Set of modulator ecoils as described
T1—Set of oscillator coils as described
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T2—1 to 1 ratio R. F. coil for midget con-

denser

T3—Fower transformer

Ch—30 henry choke

L—2-856 millihenry chokes

c1, €2, C3, C5, C6, C8, C9, Cl10—Eight .1 mf,

by-pass condensers,

Cd4, CT—Two 000156 mf. tandem tuning con-

C15—midget eondenser aecross Od,

densers
approxis

mately 00005 mf.

C11—.00025 mf. fixed condenser
€12, C13—Two 4 mf, electrolytic filter con-

densers

CX—Small tuning condenser, such as a trim-

mer.

R1—800 ohm bias resistor
R2, R3—Two 1000 ohm bias resistors
R4, R5—Voltage divider tapped at 3400 ohms.

Total value 17,900 ohmas

N6—O0ne 17,900 ohm bleeder resistor
P—25,000 ohm potentiometer with AC switch

6
1
1
2
2
1
4

UY sockets

UX socket

Dial (wvernier type)
'24A tubes

‘27 tubes

‘80 tube

binding posts

1 25 foot roll “pushback” hook-up wire

A Handy Short Wave Converter

WITHOUT PLUG-IN COILS

HE idea of a continueus tuning

I unit te ecover the entire short-
wave spectrum is by no means
Since the high frequencies first
came to the attention of the radie en-
thusiast any number of developments
have been made which purported to ac-
complish this end—just as there have

AEROQ

By C. H. W. NASON

There is no reason for making any
changes in the broadeast set, or making
any connections thereto other than to
connect the output of the converter to
If this

the antenna post. is left con-

TUNER T~ _

A

ence.
rectly to the aerial post on the broadcast
set;

TWO SETS ON ONE AERIAL

BROADCAST receiver and a
short-wave receiver can he op-
erated simultaneously on the
same aerial, without interfer-
The lead-in wire is connected di-

but is bridged to the short-wave
1—Aero tuner

RFC—Hammarlund

8 M. H. R.F.

choke
T—2% wolt heater

REGENERATION
CONTROL

transformer
L1 — Amertran 200

(o'

hy. choke
L2—100 turns No.
36 d. s. e. wound
on 114" tube
R1—50,000 chms
R2—500 ohms
R3—10,000 chm po-
tentiometer
R4—5 megohms

been many devices for converting the
broadcast receiver into a short-wave job.
The device which the writer considers to
fill the gap is a combination of two re-
cent developments in the radio field. The
Aero tuner which covers the short-wave
spectrum up to 100 meters, and has a
single additional eoil to fill the gap be-
tween that point and the broadcast band,
is employed in combination with the dy-
natron oscillator,

-E? =B "4B" 180V

nected it will have but slight effect on
the operation of the receiver at fre-
quencies in the broadcast band. Three
24 tubes are reguired in the converter.

The practice of drawing filament sup-
ply from an A.C. receiver for use in a
short-wave converter is to be deplored,
because of the danger of overloading the
power transformer and either causing a
burn-out or lowering the efficiency of the
receiver.

R5—25,000 ohms
RE6—1500 ohms
C1—.25 mf,
C2—.002 mf.
C3—.05 mf.
C4—.0001 mf.
CH—.0001 mf. trim-
mer

C6—.0005 mf.

outfit through a small condenser, of any
capacity between ,0001. and .00001-mf.
In the absence of a condenser, the wire

from the short-wave receiver may simply

be wrapped around the lead-in, for a
distance of abopt ten inches.

If the aerial is conmected directly to
both sets, the wvolume of the broadeast
receiver suffers noticeably, although the
short-wave signals do not seem to be
affected very much. This is probably due
to the relative impedances,
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This converter enables
you to hear the “police”
and other short wave
phone signals on your
broadeast receiver. Itis
at once simple and cheap
to build.

Above—Front view of the Blanchard

short wave converter, the “out-put” of

which is connected to the “aerial” and

“ground’’ post of the broadcast receiver.

“Hi” and “Lo” switch at the right gives
two-band control.

HE converter here illustrated was
built by Mr. Thomas A.Blanchard,
of Reading, Pa., and it has a num-

ber of novel features that will ap-
peal to the short wave “fan”. By means

— \
- 212"

HEATER
Sw.

A Hi-to*
%%w’% s
. " T
s 2 7 A
P

"

g
w7 g T NEW

N

Top, side and front profiles of the
short wave converter, with dimensions
of the aluminum frame. The aerial
and output posts are shown between
the tube sockets and the ground con-
nection is made from the chassis to the
“ground” post on the broadeast re-
ceiver. Wiring diagram of the conver-
ter is shown at the right. The coil
L111 should be placed above or beside
L1, and %4 inch from it, all on the
same tube.

?

of a switch as shown in the diagram, Mr.
Blanchard has arranged the circuit so
that two different short wave “bands”
may be tuned in without the use of
“plug-in"" coils. This converter was

one of the editors in conjunc-
a screen-grid T.R.F. broadcast
receiver and it worked very smoothly;
in this test, the aluminum chassis was
connected by a wire to the “ground post™

tested b
tion wit

of the broadeast receiver. The regular
aerial lead-in wire was disconnected from
its post on the “BC” receiver and was
connected to the antenna post on the
“eonverter.” The tuning was smooth
and the broadcast receiver dial was set
to about 230 meters, but the best point
at which to set the broadeast dial will
be quickly found by simultaneously ad-
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Blanchard S-W Converter

Above—Bottom view of the Blan-
chard short wave converter. Center
photo shows rear view of converter.

justing the eonverter and the broad-
cast dials until a station is heard.

The specially wound coil consists
of a bakelite tube, 13 inches in
diameter, on which are wound the coils
L1 and L11 comprising 10 turns of No. 28
enameled wire (tapped at the 6th and
8th turns as shown in the diagram), and
8 turns of No. 28 wire in the coil L111,
which is wound on the same tube and
placed about % inch from the end of
coil 1, instead of being adjacent to L1l
as indicated in the diagram.

The plate supply can be taken direct
from the 110 volt circuit, passing the cur-
rent through the rectifier tube. Az to the
detector, the usual .00025 mf. grid eon-
denser and 2 to 4 megohm leak are used.

.00035-MF. osc’27

(OPTIONA
Coorax X
< VERNIER COND,
“HI- LO"
> SwITcH

00005 S "4.'.:' |
K - A
DET. >0° TO ANT. POST
nh 2 R.F CHOKE o!)!c—zs-ur—‘ "}~ on BROADCAST
(QPTIONAL) ™ s REC.,
R.F.? ,..J_:, p f }
CHOKE CHASSIS FRAME
OF CONVERTER. = GROUND
30 H. CHOKE

‘27 RECTIFIER

‘e L. (GRrounD)
Limy _8T. = XcHAsSIS
\
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A Tried and Proven

® PRACTICALLY all marine radio op-

erators, like myself, carry their own
fishort wave” receivers; these vary from
simple one-tube affairs to multi-tube
supers. 1 have tried many types and
find the adapter deseribed very satisfae-
tory and meeting the requirements of the
sea-going operator.

Several factors had to be taken under
consideration; the adapter must be com-
pact so as to take up a minimum amount
of space and be easily packed in a travel-
ing bag. It must be sturdily built to
withstand the conditions aboard ship; it
must be enclosed to protect the set from
the damp air and salt spray, and it must
cover a wave band at least from 15 to
60 meters.

A 5" x 9" x 6" aluminum box was
chosen for the cabiuet; this is of standard
size and easily obtained. Plenty of
room is available to allow sufficient spac-
ing between the parts; if the cabinet is
too small there will be a tendency for
feed-back to take place between the vari-
ous circuits.

Four controls are on the face of the
set; a 30 ohm rheostat, a .00016 mf. tun-
ing condenser, a .00025 mf. plate con-
denser and a midget condenser in series
with the antenna. The wvariable econ-
densers are of great importance and
should be of some reliable make and of
the S. L. F. type.

The tube socket projects through a
hole cut in the top of the cabinet and a
socket to receive the plug-in coils pro-
jects through the back in a similar man-

S-W Adapter

By ROD PERRY

Radio Operator, S.5. “S. M. Spalding”

®
7 ; 2 MEG. \ﬁ
I
-
-
?.OOOi&HF
md 00025-MF, AR
T"/ R.F.CHOKE
gt :
- B+'
0‘\' :’fﬁ

Circuit of the sueccessful short wave
ndapter here deseribed by Mr. Perry.

ner. The tube socket iz fastened to the
front panel with two brass angles, leav-
ing the cover free to allow easy access
to the set for inspection. The coil socket
is bolted to the rear of the cabinet.

The circuit is of the conventional re-
generative type found in most one tube
adapters. Some trouble was experienced
in controlling regeneration; the set had
a tendency to go into oscillation with a
“plop”, and made it very difficult to tune
in broadeasting stations. This was over-
come by trying different grid-leaks and
by varying the number of turns on the
plate coil. Tt was found that a two
megohm grid-leak worked best. If the
adapter still persists in going into osecil-
lation in an abrupt manner, place an
external variable resistor of 50,000 ohms
in series with the 45 volt detector lead
of the long wave receiver. Even if the

adapter seems to work satisfactory with-
out the wariable resistor, it is advisable
to use one to compensate for any drop in
battery voltage.

Any “plug-in” coils can be used that
will match the plate and tuning con-
densers, but a “one-tap coil” will cover
the required band of 15 to 50 meters.
For the grid coil wind 8 turns of number
18 enameled wire on a 2% inch form and
take off a tap at 8% turns. The plate
coil has 4 tfurns of number 22 cotton
covered wire, spaced about % of an inch
from the grid coil.

A plug fits into the detector socket of
the long wave receiver to obtain the fila-
ment and plate supply and to couple the
adapter to the receiver’s audio amplifier.
Flexible leads are attached to the plate,
filament positive and filament negative
prongs of a tube base that is used for
the plug. A great many battery receiv-
ers have the old style UV sockets, and
the tube base comes flush with the top
of the socket, making it difficult to turn
the base in the socket. It is advisable to
make a cap for the plug in the following
manner: Remove the brass fittings from
an ordinary hard rubber electrical appli-
ance plug, file the sides until it fits snugly
into the tube base and glue it in place;
this makes a neat finished looking job.

This adapter ean be used with any
battery receiver by plugging into the de-
tector socket. No detailed list of parts is
given as the constructor will probably
wish to use parts already on hand,

A Short Wave Adapter Table

THE very attractive piece of furniture
in the photo at the left is a cleverly
designed shert wave converter, which can
be used in conjunction with any modern
midget type broadeast receiver, and thus

lator are used, which in conjunection with
the broadeast receiver forms a superhet-
erodyne. A switch is provided for chang-
ing the antenna from the converter to the
broadeast receiver. Coil data for similar

permit the reception of short waves, By converters have been given previcusly,

combining a mid-

get broadeast re- :

ffi\&?rl wit;: th? Bl GND.TO SET ADARTER =i,
udiola s or GREENTO PLACE IN PENTODE

wave table illus- iﬁ' SET ANT. 2MEG 0001-MF SEHETOFSEY

trated you will in- \

crease your wave-
length reception
range from 20 to
550meters. Asthe
diagram shows, a
detector and oscil-

Left—The Audiola
short wave converler
whirh converts any
midget broadcast re-
ceiver for short wave
reception.

Right—Wiring dia- T

105- 125
v, A.C.
60 ~

gram of the Audi-

ola converter.
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AN ULTRA

Short-Wave
Converter

Details for building an ultra short-wave converter to
be used with any broadcast receiver, for tuning in

waves in the 5 to 10 meter region.

tube which acts as an oscillator and detector or “fre-
quency changer,” forming a superheterodyne when
connected to your B. C, set,

® IN some recent experiments con-

ducted by the B.B.C. (British Broad-
casting Corp.) in which programs were
broadeast on a wavelength of about
seven meters, a number of sets were
designed to pick up the signals. Pre-
liminary tests made it obvious that re-
ceiver technigue on seven meters is
very different from that of the normal
broadcast bands. The length of the
aerial, for example, may be no more
than the battery leads and much less
than the usual ground wire. It is gen-
erally better, therefore, to replace the
usual ground connection by a counter-
poise and couple the aerial to the grid
magnetically, so that there is no direct
connection. Again, as the tuning in-
ductance for this wavelength consists
of about 10 inches of wire, great care
must be taken with the layout of parts
to avoid long leads.

This receiver is an adapter, consist-
ing simply of an oscillating tube which
acts as a frequency changer. By this
means, any existing broadecast set ecan

AERIAL

AERIAL

(PLATE) 4NODE BYPASS canm—:nsza.)
TOP VIEW
AERIAL

(PLATE )
ANODE
BY Pass
COND
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It uses but one

The ultra short-wave converter which uses but one tube; it
permits you to tune in waves of from 5 to 10 meters length
with your broadcast receiver.

be converted into an ultra short-wave
superheterodyne receiver. The circuit
of the adapter is shown in the diagram.
The tuning circuit is very simple. An
aerial eoil L1 is coupled to the grid
coil L2, which is tuned by a variable
condenser (€1, having .0001 mf. ca-
pacity. This condenser iz made up of
two parts, a main section and a vernier
section. The main portion is adjusted
by a small knob in the rear of the set
and the vernier only is operated by the
dial on the front panel. This makes
the tuning sufficiently stable for or-
dinary purposes, and still allows the set
to cover a reasonably wide wave band.

Regeneration is provided by coil L3
and the plate bypass condenser C2. A
plate resistor of 25,000 ohms is uzed
with an output coupling condenser of
.001 mf. Four ultra-short-wave chokes
are inserted in the battery supply leads.

Tuning Coils

The coils are wound with No. 8 B &
S gauge bare copper wire. The aerial,
grid and feedback windings each con-
sist of about 1% turns. They are
made by winding the wire as tightly as
possible around a wooden form 1%
inches in diameter, spacing the turns
1/16 inch. When the wire is released

Diagram at left shows details of the ultra
short-wave converter coils, while wiring
diagram showing how to build this ex-
tremely simple converter appears below,

25,000
OHMS

from the form, the turns will spring
and the diameter of the coil increase
to about 1% in. which is the reqmred
size. The direction of the winding is
important and the sketches of the coils
should be referred to in order to en-
sure the correct result,

The R.F. chokes are of the single-
layer type, made by winding 24 turns
of number 18 B & S gauge insulated
copper wire, with adjacent turns touch-
ing, on a form one inch in diameter
and 1% inches long. They may be
supported by a machine screw inserted
from beneath the baseboard into a
threaded hole in the form.

(While the tube recommended for
this set cannot, of course, be obtained
in the U. 8., it ean be substituted by
any triode with similar characteristics.
The i}l‘l%ll’]&l type has an impedance of
4,000 ohms.)

Methods of Operation

To tune in the ultra-short-wave
transmission, the first step is to adjust
the broadecast receiver to maximum
sensitivity with the tuning dial set to
a point where mo interference is pro-
duced from the broadcast band. The
vernier condenser should then be set to
the middle of its scale and the main
section of the tuning condenser shonld
be set approximately to fune in the
desired transmission. Final adjust-
ments can then be made quite satis-
factorily with the vernier condenser, It
will be found that there are two tuning
points at which signals come in with
equal clarity; this is the usual result
with this type of adapter, There may
also be found two other points af
which signals are received, but at
which they are much weaker and of

poorer quality than the real tuning
points.—World-Radio, London, Eng-
.and.

A Simple Indicating Scale

Many small control devices on a set are
not important or eritical enough to de-
serve a leguiar vernier indicating dial,
but do require a scale of some kind on
the front panel Engraving on aluminum
or bakelite is expensive. A simple and
useful scale can be made of white bristol
board (smooth, heavy cardboard), at-
tached to the panel with rubber cement.
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Front and plan views of the easily built
short-wave adapter here described by
Mr. Scott.

@ This efficient short-wave adapter is

exceedingly easy to construct, with
very little or practically no expense to
the builder.

The rig is used in conjunction with
any type of tube receiver operated on
battery current. Simply remove the
tube from the receiver’s d{tector socket,
and replace it with the adapter plug-in
base. Put the tube in the socket on the
adapter. Then, put the battery elip on
the antenna lead and you are all set
for short-wave reception.

Most amateur radio enthusiasts will,
no doubt, have all of the necessary
parts for this easily constructed
adapter. Ome can find enough parts in
an old dismantled battery receiver to
eliminate the necessity of making any
expenditures for new equipment,
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A Simple Short-Wave

Adapter

The list of parts required is as fol-
lows:

r ‘17 ([} BATTERY CLIP  ANT.COND (@) TugL

- (&) PN

o
%‘ 16) [ ©
FT. A0
4T EgL‘HaPnI:GDU'

Wiring diagram for the short-wave adap-
ter, the plug of which. fits into the detec-
tor tube socket of the “B.C.” receiver.

Panel, 7Tx12

Basehoard, 10x11

Var, cond., 8 plate

Var. cond., 11 plate

Vernier dial

Ordinary dial

Tuning coil

Grid cond., .00025 mf.

Grid leak, 7 megohm

Base from burned out tube

Ft. single lamp cord

Ant. cond.

Tube socket

The circuit diagram and the draw-
ings show all the necessary details. The
tuning coil consists of seven turns and
the tickler ecoil of four turns of No, 18
bell wire wound on a bakelite or card-
board tube, 8 inches in diameter and 2
inches long. The turns are raised from
the surface of the tube by match sticks
placed at % inch intervals.

The tuning condenser is made from
one of the “One-Buck” low loss conden-
sers eut down to three plates. Take
the condenser apart and reassemble,
using two stator plates and one rotor
plate. The tuning is well spread out
over a range of 33 to 45 meters. One
meter will occupy a half-inch sector on

bk 0 b et bk ke

By CHAS. SCOTT, JR.

a 4-inch dial, making it easy to find sta-
tions. The 1l1-plate condenser controls.
regeneration and has little or no effect
on the tuning so that the receiver can
be calibrated directly in meters,

The “A" battery supply is taken
from the receiver through the plug-in
tube base which also carried the output
of the short-wave set into the receiver’s
amplifier. The rheostat on the receiver
controls the short-wave detector voltage.

The regular antenna is used. Size

doesn’t matter much on these waves
and the antenna can be left connected
to the receiver while the short waver is
in use.
The little antenna condenser consists
of two brass or copper angles mounted
as shown. A ground can be added to
the positive filament lead as shown in
dotted lines, but in most cases it will
make very little difference in tuning or
signal strength and can be left off.
There is already a high eapacity
ground through the filament batteries
and wiring in most receiver installa-
tions and the addition of a straight
ground connection will merely shift the
tuning a degree or so on the dial.

The coil data given above is suitable
for tuning in waves in the region be-
tween 33 to 45 meters. To the read-
ers of this magazine, it will, of course,
at once be apparent that any wave
band desired may be tuned in by
means of this simple adapter, by mak-
ing use of the well-known “plug-in™
coils. Data for winding these coils
for the various bands and suitable for
a certain specified capacity tuning
condenser have been published in
practically every issue. It is advisable
to employ a small capacity midget con-
denser, of 25 to 50 mmf. capacity, in
series with the antenna in place of the
fixed condenser. This antenna vari-
able midget will be found a great help
when the set fails to oscillate or when
the dead spots occur.

Making a Switch to Change Bands

How the band coil selector switch is wired.

® What to do with plug-in coils when

building a eabinet set is a question.
The photograph and diagram show a
satisfactory method of group mount-
in% the coils,

he coils are not connected together,
but are selected as originally intended.
The four wires (F+, F—, G, P), from

switch rotor are connected in the circuit
in place of the plug-in socket shown in
the cireuit diagram you are using.

The radio “junk box” should furnish
the mecessary material. The dimen-
sions of the three pieces of bakelite I
used are, coil base 314 "xd1%", switch
panel 314"x3%", switch rotor 1”x2",
all cut from an old set panel. Switch
contaets, rotor bushing, rod and knob
from a vario-coupler. The switch blades
are from a tube socket. Four wafer
sockets for coils which in my case are
wound on tube bases. Two pieces of
15" angle brass each 3%" long for
holding base and panel together and to
prevent coil prongs from striking set
base. Six small bolts and nuts, a switch
stop and some flexible rubber covered
wire obtained from_old lamp cord will
complete the parts list.

By compact mounting, well soldered
connections and wires crossing at right-
angles for minimum inductance when
possible, the length of wire in the eir-
cuit hook-up is increased very little
over a single socket.

Photo, above, shows how the author built
his band change switch, with the four
coils grouped behind the switch.

A similar switching idea is easily
worked out for five and six prong coils.
—S. M. Cook, Jr.
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A Novel S-W Converter

Being an unemployed electrical en-
gineer and knowing nothing whatever
about radio, I am sending you a few
details on my receiver. I have tried
all kinds of circuits and combinations
and obtained excellent results, with
some of them, but the one that has ab-
solutely astounded me ig the one T give
herewith.

There is nothing new in either the
broadeast or the short wave ecircuits;
the one iz a eirenit I took from SHORT
Wave CRAFT'S “Question Box” of a few
months ago and the other is a model
801 Westinghouse superhet broadceast
receiver, but experimenting in my
ignorance I hit on the attached com-
bination. The sensitivity and volume
that this receiver gives is really won-
derful and is the envy of all the local
“hams.”

The circuit explains itself; the
change-over switch shown in the as-
sembly sketeh eontrols two “ganged”
toggle switches marked 1-2-3 and 4 on
the diagram. A D.P.D.T. switch trans-
fers the converter output to the grid
cap of the 1st defector tube in the
superhet. and at the same time trans-
fers the antenna from the B.C. (broad-
cast) to the short-wave converter, the
other switech turns on the filament of

By R. M. LEGATE

Here is a novel short-wave con-
verter circuit which Mr. Legate
ran across in some of his exper-
iments with a superhet broad-
east receiver. He has heard
stations “all over the globe” at
loud-speaker volume with his
“stunt” circuit, when not a peep
could be heard on a commercial
11-tube shori-wave set which
he used for comparison.

two well-known manufacturers 11-tube

sets and in some cases, when I haven’t

been able to pick up the wave on the

manufactured set, it has come in loud
ond clear on mu setl
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Today for example, GBS-GSA-and
W8XK came in with such terrific vol-
ume that with my volume-control juil
off and oseillation eondenser full out, I
had to put my finger on the grid cap
of the I. F. tube to reduce the volume
sufficiently to understand the speech,
and this isn’t a tall story! This con-
dition is no doubt due to the fact that
with the way I am using the B, C, eir-
cuit T have only the one tube (LF.)
controlled.

1 have tried feeding the converter
output into the B.C. set antenna, but
this requires that the B.C. dial be set
ag near 550 k.e. as possible while in
my arrangément the B.C. dial does not
affect the short wave tuning and the
noise ratio is away down.

I wish you would publish a suitable
and simple A.V.C. circuit for use with
this hook-up and I would be glad to
hear from you or any of the “hams”
who might try this stunt cireuit and
let me know what they think of it, I
am enclosing a partial log.

Stations Logged
Only stations received with good Joud speaker
volume are included here and all these stations
have been logged during the past 6 months.

; FPh

t!!e converters tubes and at the same PLAN VIEW DF CHASSIS LAYOUT PLE 1%‘};3 m. -‘.\'\Irrg}}g.lé
time cuts off the filament of the B.C. Wi3XAL WiIXAL
oscillator. Top view of chassis layout used by Mr. GSG VEIGW

Please don't ask me how or why— Legate for his combination “short” and FW\‘E;(AD giad AL
1 don’t know. I am simply passing on broadcast” wave receiver. The short vy 1y, WaXAU

i A wave receiver employs an R.F. stage, a re- 1y " ' CEA
the results of my diseoveries.” 1 have generative detector, and alse an audio @sr WAKEP
compared this receiver side by side to coupling stage. XDA All the GB stations
v R 181 AuDIC O1-MF.
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Complete wiring diagram of Mr. Legate's ingenious cirenit on which he received short-wave stations from “all over the globe™

with tremendous volume.

The three tubes shown at the top of the circuit comprise the short-wave converter as constructed by

the author, while the remaining tubes and associated apparatus indicated below the dotted line comprise the regular set-up of the

standard commercial “broadcast” receiver he used.

By means of the two single-pole double-throw switches indicated at 1 and 2,

the operator is enabled to quickly switch from “breadcast” to “short-wave” reception, the output of the special converter being

fed into the grid of the first detector of the broadcast set.

By using the set-up of tubes as here shown, a very smooth and grad-

ual amplification of the incoming signal is realized and when it finally passes through the two 45 A.F. amplifier output tubes
into the dynamic speaker, the signal has some wallop!
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SHORT-WAVE AERIALS

Some Things You Don’t sv vox c. wartace
Know About S-W Aerials

’—!—— INSUll}DIS —_.7\5_-

20-2000  meters.

- Lomg,

r_ 5’3 o

Na.

“feed line'"

ropper  wire

“feaders™

{ench wire),

sition blocks.

Tlere is shown the typieal “compro- r
mise’' short wave antenna system suit-
= Fl able far covering the entire band of from
AL 2 A2 The flst-top portion,
Al and A2 must be cut to exact leneth,
Lach of the wires, Aland A2, s 3367
14 enameled coppor.
8 insulntors are ef gloss,
‘" coming down the eentar,
The foed line is a1s0 of No. 14 enameled ; =

It 35 transposed about gl £ : 144
every 15 inches with a THANSPOSI- T .
TION DLOCK, 4 shown in the il %

L tration to the right. b
15 nz they ore called in shert 1
wave practice, are to be 68 feet long

These feeders are spaced 3/16”
2" apart and held in place by the transpo-
In the antenna illustra- -
tion "P'" is o eoupling coil which couples
the antenna to the reeeiver. The ground r
wire is removed from the receiver.

Tha
Note the 1

The lead-in, or i«é" 7

BAKELITE

25—

® FEW people realize what a pro-

nounced improvement in reception
is had from the use of a properly de-
signed short-wave antenna system. It
must be correctly laid out, correctly
built and correctly installed in the
proper place, i

The best location for an antenna is
on or over vacant property. A “back
lot” antenna is superior to one that
is stretched across the housetops, The
unusually large network of house-wir-
ing, all of which is directly, inductive-
ly or capacitatively coupled with all
of the electrical devices in the city,
picks up noises which are inherent in
the wiring system but which are mot
picked up a few yards distant.

Too many treatises on antenna sys-
tems deal with the subject in a vague,
general manner. Actual dimensions
are left to guesswork, This article
gives exact dimensions, their impor-
tance being such that the success of
short-wave reception depends wupon
them to a greater extent than the aver-
apge experimenter is aware of. A sur-
prisingly large number of new stations

i ik e na gy g iy g og?

Several surprising facts concern-
ing short-wave aerials are given
in the accompanying article by
Don C. Wallace, one of the best
known short-wave experimenters
in the country. If you want the
best S-W aerial, it should be con-
structed with very heavy copper
wire, such as No. 6, 8, or 10, with
No. 12 for the feeder system.
Furthermore, bare copper wire
starts to corrode on the surface
within forty-eight hours after
erection and its efficiency is there-
fore impaired at the very start.
Enameled wire or the new Chro-
moxide is ideal for the purpose.
Reception noises can be mostly
eliminated by using a transposi-
tion feeder system from the
antenna to the receiver. Also,
solid wire is preferable to stranded
cable for S-W aerials.

e e e e e e e e i

will be heard if the proper short-wave
antenna system is used.

The dimensions and placement of the
antenna are more important than the
kind of wire used. The ideal antenna
wire is that of the larpest size, con-
sistent with the ability to erect and
permanently suspend it in the proper
place. Conditions too often do not
permit the use of large wire, neither
will the pocket book afford it. A com-
promise must be made. Radio, in all
its branches, is a compromise . . . be-
tween convenience, cost, time, ease of
construction and operation, availability
of material, knowledge of the subject,
inherent inhibitions against things
‘“mew” or those that differ from the
traditional. This article deals with the
successful and practical compromise
of antenna gystems that are within the
reach of all,

The Size of Wire to Use
In order named are the practical
sizes of antenna wire which are best
suited for short-wave reception:

1. No. 6, No. 8 or No. 10 solid copper
enameled wire for the flat top por-
tion and No. 1.2 enameled wire for
the feeder system.

2. No. 12 solid copper enameled wire
for both the flat top and feeder
system.

3. No. 14 solid copper enameled wire
for both the flat top and feeder
system.

Wire smaller in size than No. 14 is
not strong, mechanically. It will not
permit of “full stretching” when pulled
taut. As a last resort No. 16 enameled
wire could be used with perfectly sat-
isfactory results. In general it is sug-
gested that No. 12 wire be used for
spans of more than 100 feet and No.
14 for spans of less than 100 feet.
Enameled wire is the more practical to
use, Radio frequency currents have
a tendency to travel on the surface of
the wire. Bright new copper wire
would be best if it could be made to
retain its shiny finish. The R.F. (Ra-
dio Frequency) currents travel with
minimum loss on a bright surface, the
antenna system radiates with greatest
ease, and maximum efficiency is the
result. However, corrosion on the
surface of the wire will increase the
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resistance to these minute R.F. currents
and within 48 hours the corrosion will be
so far advanced as to lower the efficiency
of the antenna.

In the early days of radio, Sailurday was
antenna cleaning day. Several of the
more enthusiastic would lower the anten-
na and polish the wires with steel wool,
Steel wool was not pleasant to handle and
a pair of old leather pgloves was donned
to prevent the fine particles of steel wool
from entering the flesh of the hands.

Theoretically, the corrosion of copper
wire, if sufficiently corroded, is just as

od an insulator as an enameled coating.

ut too often the corrosion is unevenly

distributed and, therefore, of uncertain
effectiveness. Consequently, enameled
covered wire is ideal for a short wave
aerial.

Other coverings may be used, such as
rubber, weatherproofing, paraffin cloth,
cotton or silk, or any other covering of a
good insulating quality.

The span of copper is all-important, the
covering of the wire of secondary im-
portance. The covering for portable aerial
of station WBZZA is a double layer of silk
cloth. woven over a large number of
strands of carefully cut-to-size loop wire.
Both the flat top portion and the feeder
system use this kind of wire. One of the
feeder wires is pgreen silk covered loop
wire, the other feeder is brown, making it
easy to prevent the feeders from becoming
entangled when the portable aerial is
erected on a hotel roof after dark. This
flexible loop wire iz neot as good as
enameled wire but it permits of speedy
installation and enables the operator to
wind the antenna around the lid of a cigar
box when it comes time to check out of
the hotel.

It is repeated that solid copper wire is
specified for short-wave aerials. Stranded
wire offers more surface, lower resistance
to the R.F. currents on the broadcast band.
But it is not as good as solid wire for short-
wave reception. This is because the higher
frequencies (short waves) alternate so
many times per second that certain losses
are introduced when uneven-surfaced wire
is used. The high frequencies tend to
jump from wire to wire (stranded wire is
twisted) rather than to follow the twists
of the wire, Solid copper wire eliminates
this “jumping” tendency, thus making an
easier path for the flow of currents. There-
fore, solid copper wire is recommended.

These details may seem commonplace
and “finicky” to sorhe. But it mnst be re-
membered that improvements and correc-
tions in radio design multiply rapidly.

A 2408% Increase in Efficiency

If we make & 2% improvement in the
kind of antenna wire used, a 2% improve-
ment in antenna insulation, a 2% improve-
ment in antenna dimensions, a 29 im-
provement in antenna placement, a 29,
improvement in antenna coupling to the
receiver, a 2% reduction in noise pick-up,
a 29 improvement in receiver coil design,
a 2% improvement in the tuning con-
denser, a 2% improvement in the grid
leak, a 29 improvement in the shielding,
a 2% improvement in the placement of
the receiver in its housing, a 2% improve-
ment in the radio frequency choke coil, a
2% improvement in the tube and coil
sockets and contacts, we will then have a
total improvement of 2x2x9x2x2x2x2x2x 2%
2x2x2x2=2048%.

A 2% improvement in six of these
places, or 2x2x2x2x2—32%, will not he
perceptible to the human ear. Individu-
ally, these 29 improvements will result
in no audible increase in volume, indi-
vidually they are of no consequence. Col-
lectively, the sum total of 20489 is what
counts. This increase in efficiency will en-
able you to hear more stations, from more
countries, with more volume and with
greater ease, It is evident. therefore, that
these little 2% increases, when multiplied,
are of far-reaching importance in the to-
tal effectiveness of the completed receiver.

Additional increases in efliciency are
gained from the proper insulation of the
antenna.

An antenna designed to deliver utmost
performance at a eertain freqn_lenr_'y (wavt_a-
length) operates at peak efficiency only if
tuned to its exact wavelength., At other
wavelengths it does not deliver the same
efficiency. Improper or poor insulation not
only tends to distort the actual dimensions
of the antenna but the antenna actually
does not know where it terminates. Poor
insulation is partly conductive. Thus the
antenna has no definite terminating point.
Like other things in radio, there is a dif-
ference of opinion as to the marifl. of va-
rious well-known insulating materials and
the proper placement of the insulation. In
practice we cannot resort to the last word
in insulation because it is awkward, ex-
pensive and troublesome and the improve-
ment which it offers over and above the
accepted and commonplace method of in-
sulation is not of sufficient importance to
detract from the effectiveness of the prop-
erly designed all-around short-wave an-
tenna system.

Insulating Materials

The best insulating materials for anten-
na are silk, linen, cotton, or woven strands
of these materials. They should be free
from coloring because the base of all
coloring is of a conductive nature., When
silk, linen or cotton become wet the im-
purities in the material, plus the natural
impurities in the air, introduce condue-
tiveness and a consequent lowering of the
insulating qualities of the material. The
quality of insulation can be preserved by
boiling the material in vaseline. In time
the sun will melt the vaseline and the
useful life of our “perfect insulator” is
from six months to one year.

Obviously, this perfect insulator is mot
practical and once more we resort to the
time-worn radio compromise by using
glass for antenna insulation.

Those who can afford to pay a little
more for better insulators are advised to
use PYREX. Good porcelain, finely
grained, well baked and completely glazed,
is the next best thing to use. Glass is
the nearly perfeet insulator and is an
ideal compromise for short-wave antenna.
Glass insulaters ean be procured from
your parts supply house.

As a possible alternative a maple dowel
stick can be used. It should be from %”
to %” in diameter, one foot in length,
boiled for an hour or two in paraffin. Like
the vaseline-boiled linen insulator, these
dowel sticks are at the mercy of the
weather, dust and soot particles will ac-
cumulate on the dowel surface and- the
effectiveness of the insulator is then con-
siderably reduced,

FPortable WEZZA uses cotton string for
insulation. A hall of string is thrown
over an  elevator shaft or penthouse,
hoisted te the top of a flag pole or at-
tached to some other convenient support.
Because the cotton string is used but
once it is not affected by rain or moisture
and a negligible dmount of soot and dirt
will accumulate on its surface. Cotton
string makes a perfeet short-wave anten-
na insulator, most convenient in its appli-
cation, will retain its insulating qualities
for an entire week. Given a quick jerk it
will break easily and down comes the
aerial. The aerial is then rolled over the
lid of a cigar box and thrown into a suit-
case when checking out of the hotel, But
this cotton string insulation is intended
for portable use only.

Glass, being our perfect compromise for
a permanent antenna installation, can be
had in the form of insulators 3” in length,
The standard Pyrex Glass insulator is of
that length. Longer glass insulators can
be used.

HKope should be used for hoisting the
antenna. Cotton rope is a better insula-
tor than hemp. Do not use wire. It picks
up noises from nearby wiring, The rope
hoist is attached to the insulaters on each
end of the antenna, Real enthusiasts can
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boil this rope in vaseline, thereby weather-
proofing the rope and glrevent‘mg it from
contracting and expanding with changes
in humidity.

The hoist rope usually runs through a
pulley, attached to a pole on the house or
in a vacant lot. Do not fasten the rope to
the base of the pole. Tie a window sash
weight to the end of the rope, thus per-
mitting the rope to contract several feet
during a heavy rain or fog. The weights
“go ur the pole” as the rope contracts.
The pole will not bend, the rope will not
break, and there is less wear and tear
than when the rope is attached to the base
of the pole. Window sash weights can be
obtained from any hardware dealer. They
are good looking, The weights used at the
Wallace station for holding a 612" antenna
taut, are the 34-pound size. By using
these weights the top of the pole is never
subjected to a strain of more than 34
pounds.

Placement of the Antenna

An antenna to be most effective must
be in the clear. The placement of the an-
tenna is of utmost importance. It should
be as high as possible, not too close to
the houses or other large objects, as far
removed from lighting circuits and tele-
phone lines as possible. Too often such
an ideal condition ecannot be found for
the erection of the average antenna.

Transposition Blocks

Transposition blocks for the antenna
feeders can be” made from various insu-
lating material. Bakelite is cheapest, ean
be purchased in suitable block form, as
shown in the illustration. Porcelain blocks
are better than those made from Bakelite.

The feed lines are transposed by means of
these blocks. Cancellation takes place
throughout the length of the feed lines
where insulation iz not quite as impor-
tant as in the antenna proper.

The ideal transposition blocks for short
waves would be those of glazed porcelain.

To ascertain the correct dimensions of
an antenna the use of a half wave is re-
sorted to; the figure 1.56x the wave-
length, Because of the size of the anten-
na wire used, capacity to earth and va-
rious other corrections, it is not possible to
use the straight meter system and trans-
pose it into feet and expect to find the
wavelength of the antenna proper. The
figure 1.56 is accepted as an average, being
the result of a large number of tests made
from antennas which have been carefully
tuned by meansg of osecillators. Inasmuch
as the amateur short-wave bands are in
harmonie relation with each other, the an-
tenna sizes can be selected with regard to
their convenience. The two most widely
used short-wave broadeast bands are not
in harmonic relation to each other. It
therefore becomes necessary to adopt the
26 or 49 meter band as a standard. How-
ever, we also want to hear all of the other
stations.

The transposition blocks should be spaced
from 15 inches o 36 inches apart. A space
of 2 feet between blocks seems to be the
accepted compromise. The exact size of the
transposition blocks is not important. An
size, from 1" square to 8" square will suf-
fice. The larger blocks must be spaced
far apart, the smaller blocks close together.
Large blocks offer added resistance to wind
pressure, Small blocks are more suitable
for general rogquirements.

Determine the proper size of the an-
tenna by measuring the wires with a tape
or yardstick. Stretch the enameled an-
tenna and feeder wires. It is not neces-
sary to cut the antenna wires where they
meet the feeder wires. Reeve the antenna
wires through the glass insulator in the

center ol tne arntenna and continue these
for use as feeders. Fasten the aerial
wires to the insulators with short pieces
of wire, made into the form of a léop and
soldered, thereby insuring a “definite end-
ing,” as explained previously in this ar-
ticle. (Courtesy “RADIO.™)
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Eliminating Man-

Made Interference by

DOUBLET
ANTENNAS

e THERE is much general knowledge

on the design and construction of
good high frequency receivers, It is now
possible to buy several makes of excel-
lent short wave sets at reasonable prices,
all A.C. operated and complete and ready
to work—except for the necessity of
attaching an antenna. For those experi-
menters who care to build their own sets
many good circuits of practical receivers
are fully described in every issue of every
good radioc magazine. It is easy to find
complete constructional details on any
type of short wave receiver one might
care to construct—-whether it ranges
from the portable “junk box” variety to
the most advanced superheterodyne.

Yet, with all of this knowledge of re-
ceiver design, together with the abund-
ance of good receivers obtainable, the
average short-wave enthusiast considers
that a good receiving antenna Fm; high
frequencies is just “any old kind” of a
single wire thrown up in a haphazard
manner. It seems strange that there is
so much general knowledge of good re-
ceivers and so little general knowledge
of how to design high frequency receiv-
ing antennas. They go hand in hand,
vet on the average it is safe to say that
the majority of short wave listeners are
using antenna systems of the same gen-
eral design that have been used for the
past several years. Why are we content
to put up a single wire affair for use
with the best receiver that we can buy
— and then blame the receiver and the
manufacturer for all of the statie,
background noises, and all ether sources
of interference coming from the loud-
speaker?

When Good Receivers “Flunk™!

The best receiver in the world will
give only mediocre results when attached
to a poor antenna system, which has
been erected with no particular thought
in mind of adapting the antenna design
to surrounding conditions or of minimiz-
ing background noise-level.

Have you ever tried listening to your
high frequency receiver without the
aerial attached? If you have, you will,
no doubt, have noticed that with the dis-
appearance of the signals you have also
lost all of the crackling and popping
sounds that are so commonly attributed
to static and man-made interference.
0ld Man Static (true atmospheric inter-
ference) is blamed a great deal more for
the mumerous odd noises that we hear
and call statie than he actually causes.
True static is not objectionable on fre-
quencies above 5,000 kilocycles at any
season of the year—except when reeer-
tion is attempted during especially

stormy weather, Most of the crackling
and frying sounds we hear are not true
atmospheries generated by Nature, but
are, instead, originated by many man-
made sources of inferference. Street
car lines, transmission wires, electric
refrigerators, washing machines, irons,
flashing signs and at least several thou-
sand other electrical devices are grind-
ing away merrily every hour of the day
and night, creating undesirable radio
interference without the least regard for
the patience of the short wave listener,
the rules of the Federal Radio Commis-
sion, or a consideration of anybody elze.
Generally, the interference area of such
interfering sources is limited to the
immediate neighborhood in which they
are located. Yet, for any given loecality
a few of these devices, creating their
limited interference areas and picked up
by the antenna and its lead-in attached
to a short wave set, are the cause of
most of the erackling and sizzling sounds
we attribute so often to true static.

Country vs. City Reception

If you have listened to short waves in
the country or any other location free
from man-made electrical sources of
interference, you will be amazed at the
remarkably clear reception that is pos-
sible even during the summertime. Sig-
nals that you cannot even begin to hear
in your city flat or apartment, will boom
in on the loud speaker. Yet the same
receiver in the eity location will be un-
able to receive these signals because of
the higher background noise level. If
we will face the facts we shall find that
we are blaming Mother Nature too much
for our troubles and doing too little
work ourselves to eliminate these unde-
sirable noises. Until we take the neces-
sary steps to minimize this objectionable
interference, we are not getting the full
benefits of really good shert wave
reception.

Enter—the “Doublet Antenna”

Radio engineers, for the past several
vears, have been using a type of antenna
called the “doublet antenna” that is
suited for high frequency reception, It
is an antenna that reduces background
noise levels to a minimum and yet does
not weaken or diminish the signal from
the station that is being received. Its
design is simple and the doublet is
extremely easy to construct. The doublet
antenna can be built within the confines
of the average city yard or apartment
roof. It seems hard to believe that an
antenna so admirably suited to short
wave reception has to this day not been
more universally adopted. The purpose
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Transposition Lead-in Systems

Mr. Everett L. Dillard, a well-known radio engineer, here
explains the theory and construction of an ideal doublet
antenna system for short-wave as well as broadcast

reception, together with data on “transposition feeder”

Short wave listeners are just beginning to realize that
a lot of the noise and interference caused by electrical
devices operating in the vicinity of their antenna lead-ins,
may be eliminated by the use of carefully designed doublet
antennas with transposition lead-ins.

of this article is to promote a more gen-
eral use and understanding of the
doublet for receiving purposes among
short wave fans, Due to its superiority
in high frequency work it is entitled to
become the standard antenna design for
short wave reception.

The doublet antenna is the simplest
form of high frequency antenna to build
that will improve reception over that of
the ordinary single wire aerial. The
secret of its success in high frequency
work is the fact that a great deal of our
background noise is eliminated with no
sacrifice in the strength of the original
signal. With our background level re-
duced it is possible to hear stations that
it wasg previously impossible to hear.
The doublet is truly the antenna to be
used in the city or industrial districts,
being simple to erect and doing its work
effectively.

Mr. “Lead-in,” the Villain

Most of us know that for best results
we must place our antenna as high in
the air as practical and as free from all
obstructions as possible. This is to give
us the best pick-up of radio signals.
Yet, it is not the part of the antenna
high in the air that receives most of our
man-made static—instead, it is the lead-
in portion running close to the house or
garage, building or wiring that adds this
type of interference to our signals, which
is picked up by the antenna high in the
air., Motors and most of the other
sources of man-made interference do not
radiate their interfering waves over any
considerable distance, but the lead-in,
running close to these sources of trouble,
cannot help hut pick up these interfer-
ing sounds because of its proximity to
them, even though they are radiated
over limited areas. It is safe to say,
that, if the antenna itself were placed a
considerable distance away from these
sources of interference, our reception
would remain unspoiled by them; i.e., if
the interference picked up by the lead-in
could by some means be eliminated from
reception,

This is exaetly what the doublet an-
tenna does. Using the doublet it is pos-
sible to place the antenna high in the
air where it, itself, will only pick up
the desired signals. Then by means of
a special type of lead-in construction
there is absolutely no signal pick-up by
the lead-in part of the antenna system
—the lead-in merely furnishing a path
for the radio signal received in the an-
tenna proper to reach the receiving set.
It plays no part other than this and
does not act as a part of the antenna

proper in the semse of picking up any
signals.

New Antenna Eliminates Interference

Thus, by placing our antenna away
from man-made interference, even
though our specially construeted lead-in
must pass close to these sources of inter-
ference to reach the receiving set, we
will pick up only the signal energizing
the antenna. What an ideal aeria] for
crowded apartment hotels and factory
districts where it is possible to get an
antenna high enough for good reception,
yet where the signal pick-up of the lead-
in, by itself, of man-made static is too
great to allow comfortable reception!
With the doublet it is possible to use a
short wave receiver in the next room to
the family refrigerator, electric fan or
curling iron without excessive interfer-
ence from them. The only possible
means whereby this interference might
get into the receiver, other than from
the antenna lead-in, would be through
the power supply lines, and generally
this can be effectively eliminated by ade-
quate filtering.

Transposed Feeders the Secret

The doublet antenna, which we will
explain in this article, is known as the
“eurrent-fed” doublet antenna. In real-
ity it is nothing more than a half-wave,
current-fed Hertz antenna, using trans-
posed feeders. The transposed feeders
are the secret of our successful elimina-
tion of those undesired signals that
would ordinarily be picked up by the
usual type of lead-in, Transposed feed-
ers are feeders that are transposed at
equal distances. Thus, each succeeding
reversal along the entire feeder length
of the feeder position of the wires can-
cels out any voltage induced in the pre-
ceding feeder section. Our fields in each
section are 180 degrees out of phase with
each other, a condition which results in
cancellation of any induced signal volt-
ages in any one feeder section. By a
feeder section we mean the length of the
feeder between any two consecutive
transposing insulators, To assure fields
exactly 180 degrees out of phase, all
feeder sections must be of equal length.
This is important,

Feeders transposed every three jeet
with the wires separated two inches will
work nicely where the feeders are more
or less in the open and not too close to
the sources of interference. When it
becomes mecessary to run the feeder
within a few feet of potential sources
of interference pick-up, it becomes neces-
sary to transpose more often and to
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decrease the distance between the two awires
constituting the feeder. This affords more
effective feeder canccllation of such interfering
gignals,  Transposition cvery twelve {inches
with a wire spacing of onec {nch is correct
under these conditions,

Transposition Insulators Needed

The eonstruetion of the transposing Insula-
tors Is quite simple. Insnlators made of ordi-
nary three-ply wood holled in parafiin are
excellent and will withstand many months of
our-door wuse without too much deterioration
or breakidown In dielectric resistance. When
boiling and soaking thesc wooden Insnlators
in hot lguid paraffin, care must he taken to
thoroughly soak the parafin Into all air pores
of the wood. In this connection it will be
noted that when first placing the wood into
the melted paraffin, there will arise from the
surface of the wood hundreds of small air
bubbles,  Only after these air bhubbles have
hern completely bolled out are the insulators
suitable for out-door use.

The drawing shown in Fig. 1 is fully explan-
atory and shows the construction of A trans-
position imsulator, which will keep the wires
separated two inches. The large hole in the
center is to ellminnte as much of the diclectrie
loss' as possible, Where conditions demand
closer spacing of feeder wires and shorter dis-
tnnees between transposition insulators, it is
only necegsary to reduce the dimensions of the
insulator shown in Fig. 1 to the proper pro-
portions.

We have explained In what manner the
doublet antenna for receiving is different from
the go-called Hertz antenna., In reality it is
nothing more than the Flertz, oxecept for the
specially construeted lead-in. Before continu-
ing it will be necessary to take up the facts
pertaining to the Hertz antenna proper, which
will be of assistance to ws In designing an
efficlent doublet.

In the Hertz antenna the ground and its
capacity to ground have little to do with Its
performance. The true Hertz antenna is sus-
pended sufeiently high above the ground so
that ite enpacity to ground is extremely small.
The straight wire comstituting the Ilertz an-
tenna Is an open oscillatory cirenlt, and the
inductance, ecapacity and resistanee nlways
necessary In an oscillatory cirenit are distrib-
uted along the open wire. Having fixed walues
of induetanece and capaeity, our Hertz naturally
will have a resonant frequency,

There are two ftypes of Hertz antennas.
They are both shown in Fig, 2 2-a is the ver-
tical type and 2-b is the horizontal type.

Operating at its fundamental frequency the
true Hertz is a half wave antenna. TUnder
these eonditions the voltage and eurrent enrves
are g shown in Fig. 3-n. Tte lowest resistanee,
of course, is at the fundamental frequency.
The Iertz will also respond to frequencies hor-
monically related to the fundamental fre-
quency, The case of operation at its second
harmonic s graphically shown in Fig. -, The
point of maximum current is no longer in the
center as when operated on the fundamental
frequency, but instead there are two current
antl-nodes, ench a quarter wavelength away
from the two open endg of the antenna. The
exact center iz now a point of no current, but
ingtead, is a point of maximum voltage.

The doublet we are digseus<ing i= n eurrent-
frd doublet on its fundamental frequeney and
immediate frequencics adfacent to it, and will
e considered as snch In this discussion, except
as brouglt out later,

Fundamentals

Here iz a thought that, while entirely ob-
vipus, is not clear to many short wave listen-
¢rs,  Whether the same Ilertz: aotenna s
snprgized by a transmitter or by the extremely
winute voltages of the radio signal in space,
its relative voltage nnd eurrent distribution is
the game for a given exciting frequency. If we
attach our feeders to the center of our antennn

# Tnsnlators of this type are now available
on the market.

with an insulator separating each side at the
exact eenter and each half-section a quarter
wavelength long, we are feeding at a point of
maximum current and our feeder system ig then
known as a current-fed one. To be exact, it
is current-fed at the fund ntal freq ¥
but as our recelved signals approach the second
harmonie frequency, our antennn assumes the
voltage and current distribution as shown in
Flg. 3-b, and our feeders are then at n point
of highest voltage with each half-section of the
antenna  aetlng as n half-wave fundamental
antenna to this second harmonie frequency
signal. In this condition the fecders are volt-
age fed. The antennan has not been changed,
vet, with the higher frequency exciting voltage
our voltage and current distribution eurves are
different.

The doublet that we are designing is built
to operate primarlly as a euarrent-fed system
and aceordingly we will confine most of our
discussion to this mode of operation.

Feeders in recelving antennas do not have
to e cut to the exonctness required in trans-
mitting eclreuits. Thus, we ean say that for
hest results the length of each wire in the
feeder should be at least a quarter-wave long.
This insures the hest distribution of voltage
and current on the antenna for maxlmum
efficiency at received signals on the funda-
mental frequency of the anteona. While feed-
ers at least one.qquarter wavelength long are
specified, thelr length after this minimum has
becn obtained is not of serions consequence.
Tdeal conditions exist only at the fundamental
frequeney, but good reception will occur over
all of the high frequency band, We do not
want to become too exacting hy saving that
for a particular frequency such and such feeder
lengthe are an absolute necessity. FEven at
other frequencies where our woltaze and eur-
rent distributions are far from ideal, the
doublet will give better results and eliminate
more background mnoises than any single wire
antenna ever devised,

The seeret of the sueceess does not lie in
antenna and feeder lengths cut exactly to
within fractions of an fuch, but in the cancel-
lation effect of the transposed feeders.

Fig. 4 shows two methods of coupling the
feeder system to the receiver, The first method
I8 an untuned coil arrangement, which is
entirely  satisfactory. The second method,
thongh, if an extra tuning operation is permis-
salile, will give superior results, It consists
merely of a tuned cirenit., This added control
is not a great denl of hother and, after once
being set for n given band of frequencies, it
does not need to be retuned, except for extreme
changes in frequency. Where feeder lengths
are much longer than the minimum of a quar-
ter wavelength specified abowe, its nse will
allow tuning the feeder to sueh a corrveet fre-
queney that the ideal voltage and carrent dis-
tribution for best operation ean Le more nearly
met, This, of course, means better reception—
anid every fime the signal level is increased
with the hackground remalning at a delinite
lovel, reerption is just that much better.

We have bern more or less delving into gen-
rral theory and before elosing this article a
few practical sworking figures will he given.

The proper length of a pure Hertz antenna
onerating at its fundamental fregquencey i half.
wave) is easily found by the following formula :

468,000

The Length in Fect =
TFrequency in Kiloeyeles

Thiz mives the tetnl lemgth of the ITertz por-
tion. We have stated that our feeder should
he somewhnat more than one-quarter wave long,
f.e., for the Ideal conditiovn of current-feed.
Since the above formula gives ns the proper
length of a half wave antenna, the feelder must
he at least half the length of that given in the
furmula in order to be at least a quarter wave-
lenath lone.

Design of a 11-750 ke. Doublet
Let us illustrate by designing a doublet for,
gay, best operation at 11,730 kileeyeles, which
is the frequeney of GISW. We assume that
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this is the station we would like to hear most.
T'sing the formula just given, we are able to
compute the length of a Hertz antenna reso-
nant to 11,750 kiloeycles. The solution is this:

468,000
The Length In Feet— ———— = 30.82 feet.

11,750

Then 39.82 feet is the total length necessary
for the Hertz part of our antenmna system.
Sinee formulas are at the best only very gool
approximations, we will not eut our antenna
to the hundredth of an inch as figured above,
but will, instead, cut it to 30.8 feet, which is
fully satisfactory for our purposes. We must
break our antenna with an Insulater at its
exact center, making each section one guarter
wavelongth long. The figure of J9.8 feet is
the total length of the Hertz part, which is,
uf course, one-half wavelength long at the fre-
quency of 11,750 kilocyelea. Since our feeders
must be at least one quarter wave long, our
feeders must then be equal in length to one-
half of 39.8 feet, which is 15.9 feet. Thus,
each wire in our feeder must be cut at least
10.0 fect long. They may he longer but the
valoe of 199 feet sheuld be the minlmum
length. The antenna shown in Fig. 5 is then
best sulted for picking up G5SW on his 11,750
kilocycle frequency.

The antenna of Fig. 5 would also glve good
reception on all stations whose frequencies are
hetween 7,000 and 15.000 EKilocyeles. Tecep-
tion equal to that on the average antenna
rotild easily be had over the entire short wave
speoctrum now generally unsed, even though the
voltage current distribution curves would be
extremely complex and far from ideal.

Another Design Problem

Let us consider another location and assume
that again the stativn we want to hear most
is GOSW. The conditions this time are con-
slderably different. The short wave set 1s
lseated inm an apartment building on the third
flpor from the roof of the building. We have
poles twenty fect hizh to which the antenna
can be attached:; on the floor below the roof
are the elevator motors; on the floor below
thls several electric ice machines and electric
fans. We find that the only path that ouor
lead-in can take to reach our window is within
a few feet of these sources of motential inter-
ferenee. Ilere is a condition where the an-
tenna can be placed high enough for excellent
reception, yet there is golng to be an almost
certain  amount of man-made interference
picked up by the lead-in, due to its closeness
to the electric maotors. This is where the
doublet antenna really proves its worth, Let
us design our antenna to the surroundings.

Since we want an antenna agzain resonant
to 11,730 kiloeyeles. the longth of the flat top
remains the same as above, e, 30.8 feet. We
again place an insulator in the exact center,
making each half of the Hertz 19.9 feet or one
fquarter wave long. So far our case is similar

to the previous instance, However, woe find
that the shortest length of feeder we can use
iz around eighty-thiee feet. This is much

longer than a quarter wave long, in fact sev-
eral times longer. We will not let this worry
usg, however, and cut our feeders the necessary
length to streteh (own to the set, three stories
helow. Being eonsiderably over a quarter of
a wavelength long. we ecan couple to our re-
reiver with the tuned enil eoupling cirenit. By
tuning this eoil we ean then tune the feeder
for best operation.

We know there will he 1ittle man-made
interferener picked up by that portion of the
leaad-In stretehing from the antenna to the roof
nf the building. so Tor this length we will
transpose onr fecders only every three foot,
and leave the femder wires soparated about two
inches, Wr know, thouszh, that the elevator
motors will ereate Interference, especially on
starting. To suceesafnlly eliminate thiz we
must transpose our feeders more often and
keep the wires closer together on that part of
the feeder tunuing from the ronf past the
motors and ice-boxes, right down throuzh the
window and up to the set.
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SUPER-REGENERATIVE

Experimental Receivers

An Improved Super-Regenerator

® AFTER reading Mr. B. F. Locke’s
article and circuit on a super-regen-
erative receiver, published in the July

1932 SHorRT WAVE CRAFT, I decided
to send in a circuit that I have experi-
mented on for the past six months, but
on second thought I have revised and
combined Mr., Locke’s cireuit with the
one I developed and find it by far su-
perior to either ecircuit.

We will begin by adding an untuned
R.F. (radio frequency) inductively
coupled, as a booster circuit. This is
really essential as it sends a strong sig-
nal to be tuned before reachirg the de-
tector. Both R.F.'s being inductively
coupled means two high-gain R.F.’s
that really work. Care should be taken
to see that the sereen-grid voltages on
both R.F. tubes are constant and proper,
Excessive voltage on the sereen-grids
will eause the R.F. tubes to oscillate.

A 35 tube is used as a detector as it
proves out to be superior as a regenera-
tive detector, over the more commonly
used 24,

The 35's are also used in the R.F. as
they are a standard high-gain tube.
This tube seems best for all-around
A.C. short-wave reception, although
everyone has his own pet idea.

A 27 tube is used as an oscillator and
proves very satisfactory. A switeh in
the plate circuit to cut out the oscillator
while tuning is preferable over fila-
ment econtrol, as the tube is ready to
work immediately.

Another fine point is the 50,000 ohm
variable resistor in the screen-grid cir-
cuit of the detector tube; this acts as a
vernier on regeneration.

Motor-boating and fringe-howl are
caused mostly by battery coupling. The
25,000 ohm resistor and the 2 mf. by-

By J. A. GRATER

pass condenser eliminate this complete-
ly. This double resistance, by-pass,
type of coupling in the detector plate
seems to work out as the most efficient.

By using the volume control in the
grid circuit of the first audio, you have
your R.F."s and detector working at a
maximum, and only work your audio
system on an average, below the noise
level, This also gives good quality when
using phones with the volume turned
down. )

Changing the 1st audio to a 35 space-
charge, resistance coupled to a 47, you
get rid of most of the 47's disadvan-
tages and retain the wonderful amplify-
ing quality of this tube. To get a posi-
tive bias on the grid of the 1st audio,
a small flashlight battery works wvery
good; if you wish you can take it off the
voltage divider,

For the volume hound who likes this
‘“ten-room apartment” stuff, he might
try 47's in push-pull. Some may prefer
a 45 to a 47 in the output.

Now we come to the most important
factor in A.C. operation, on short
waves the power supply. The power
transformer should be of the electro-
static shielded type. A little money
spent on this item is well repaid by the
results obtained. Tunable hums are
eliminated by the by-passing in the
power pack. The filament supply has a
20 ohm C. T. (center top) resistor with
the C. T. grounded. One side of the
filament is grounded by a .01 mf. con-
denser. This throws the oscillations
set up by the filament circuit outside
positive lead and the .1 mf. buffer con-
densers on the A.C. line help to keep
out line noises. The R.F. choke in the
positive lead and the .1 mf. buffer con-
densers in the high-voltage winding

keep out the R.F. current sent out by
the 80 tube. It must be kept in mind
that this R.F. choke must be heavy
enough to pass the required milli-
ampere drain of the tubes and also the
bleeder draw. An 85 mill (millihenry)
choke will do, but it leaves only about
10 mills for the bleeder draw, which is
rather small. A 90 mill choke is much
better. The power pack cable should be
shielded and the shield grounded to the
set and also to the power pack chassis.

Both power pack and set are com-
pletely shielded.

An insulated condenser coupling
should be used to eliminate dial seratch-
ing coming through the phones, due to
a magnetie field set up by the condenser
and metal dial.

The suggested arrangement of parts
and the shielding arrangement are
self-explanatory.
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Sugpgestions for panel and subpanel layout
of the “Improved Super-Regenerator” here
described by Mr. Grater.
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Schematic diagram showing how to wire Mr. Grater's Improved

Super-Regenerative

Short-Wave Receiver
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The ““EASY-BUILD” S-W Su-

per-R

Above—looking down on the versatile short-wave receiver here described, which can
be converted from regenerative to super-regenerative at the “flip of a switch.”

® With the tendency of operators of

S.W. transmitters to operate on
high frequencies, it becomes necessary
for the S.W. fan to have a receiver
that will give better results at these
frequencies.

While super-regeneration as a prin-
eiple has been understood for a num-
ber of years and has been covered in
mauy texts with all of its variations,
it is now receiving the acknowl-
edgment of the S.W. fraternity as the
ideal set for use at all wavelengths

below 20 meters. Readers interested
in the study of super-regenerative re-
ceivers and circuits are advised to read
SHorT WAVE CrarT for December,
1982, The author at that time covered
the various forms and types of circuits
at length.

The receiver described in the pres-
ent article is novel in several respects.
First, it can be used as a straight re-
generative receiver, and by the flip of
the double throw, single pole toggle
switch can be made to “‘super.” When
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Wiring diagram for the dual-role short-wave receiver here described by Mr. Denton,
its constructor.

egenel‘ator By C.E. DENTON

a signal is tuned in simply test for the
circuit that will give the greatest out-
put to the amplifier or phones. This
is really a radio set with two types of
circuits, poth of which can be tested
on the same signal at practieally the
same time. The maximum sensitivity
will be obtained when used superre-
generatively when tuning in “C.'W.”
signals.

Band-Spread Tuning

simplified method of band
tuning as described by the
anthor in several of the S.W. re-
ceivers built lately is used. Letters
from and talks with set builders in-
dicate that this system is simple and
has the advantage of not necessitating
special coils. The size of the tuning
condenser should be smaller for the
real high frequencies and is satisfac-
tory for use above 50 meters. In fact,
the size of this condenser as specified
is a compromise but it really works
quite well.

Additional Amplification
The output of the detector is trans-

The
spread

o o o g g

This ““dual role” short-wave re-
ceiver, which can be changed by
the ﬂlp of a switch from “regen-
erative” to ‘“‘super-regenerative,”
is particularly efficient for the re-
ception of CW or code signals
when -operating on the super-re-
generator principle, particularly
on the lower wavelengths, or
those below twenty meters. Phone
stations may be tuned in by means
of super-regeneration and the
change-over switch operated to
change the circuit to the ordinary
“regenerative” type. In other
words, at the lower wavelengths
and on code or CW signals, the
super-regenerative circuit shows
the most marked gain in ef-
ficiency. The cost of this set is
very nominal and any wave band
can be tuned in by using suitable
plug-in coils.

D e e e e

former coupled to the audio stages
that should follow, although a trans-
former with suitable characteristics
can be used to couple the output of
the detector to a pair of phones. Use
an audio frequeney transformer with a
very high primary impedance. This is
very necessary. A high impedance load
in the plate cireuit will give greater
signal output to the phones or the
audio amplifier input,

Panel Layout

The tank tuning condenser 1is
mounted on the left hand side of the
front panel and the double throw,
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Parts List

Two Eby 4 prong sockets (10, 15)

One set Na-ald (or Octocoils) for S.W.
Bands. mount in sacket 10.

One Hammarlund Equalizing eondenser,
100 mmf. (9)

Eight Fahenstock clips, (1, 2, 3, 4, §, 6,
7.

One Hammarlund MC-140-M condenser,
140 mmf. (11}

One Hammarlund MC-35-3 condenser, 35

mmf. (12)

One Illini .000125 mf., mica condenser
{13) ; (Polymet)

One International Resistance 1 wait, 3
megohms, (14);(Lynch)

One Aerovox .006 mf, mica condenser,

. 165 (Polymet)

One Flechtheim By-pass condenser, 1 mf.,
250 wolts D.C. (21); (Polymet)

One Flechtheim Tubular condenser .0015
mf., 1000 volts (20); (Polymet)

One Silver Marshall Type 240 audio fre-
quency transformer (19)

One National tuning dial, midget type B

One Acratest S.P.D.T. toggle switch Cat.

No. 4104 (17)
One Aecratest toggle switch Cat. No.
type 6158

4010 (23)

One Frost volume control,
Atclt-l;teat. 100,000 ohms (22); (Claro-
sta

One wooden baseboard 7x10 inches.

Une aluminum panel 7x10 inches, Blan-
the-Radio-Man

One Eveready-Raytheon type 12 screen-
grid tube, (R.C.A.)

single pole switch that throws the cir-
cuit over from straight regenerative to
super-regenerative action is mounted
directly underneath. Tuning is done
by means of the dial mounted on the
panel in the center.

The regeneration control resistor
and the filament switch are mounted
on the right hand side of the set with-
in easy reach of the operator,

Chassis Layout
Every other part not mounted on
the front panel is fastened down to
the wooden baseboard by means of
wood screws. The exact location of

——n
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;-,,’: = 1 =
. ayr —
i 0.8C o5t
e wiRz ) WIRE
ag;n 16 TuRNS
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{ f WIRF g_. / wWIRF.
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b
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B0~ 200 METERS

NOTE : ALL COIL FORMS 14 “DIAM,

200-350 METERS

PE GF "\
350~ 500 METER3
By 2'/8" LONG (OVERALL) /8" SHOULDER.,

Details for Making Coils to Be Used in Super-Regenerator. (Alden type)

each part can be seen by reference to
the photographs, The small 100 mmf.
antenna series condenser should be
mounted off the baseboard by means
of a small brass collar. The only piece
of equipment not held down to the
chassis by means of wood screws is the
3 meg. grid leak and that is held in
place by the soldered pig-tail leads on
the resistor. The photographs should
be studied by the comstructor so that
all of the parts can be placed in the
same relative position. No difficulty
should be found in laying out the set
and mounting the parts.

Wiring

There is but little to be said in re-
gards to the wiring of the set. Use a
good hot iron, and make sure that all
connections are firmly and properly
made so that there will be no sacrifice
of signal due to poor connections, It
is a good idea to wipe all connections
with alcohol direetly after soldering.

Operation
Anyone familiar with the operation
and construction of a simple regener-
ative receiver will have no difficulty in

w2

17
$.P.DT SW.

3

i
B+ 22-
S A4V

5 @

B— A- GND

5.P.5T. 5w

N

Physical wiring diagram showing how to connect the various component parts of the dual role receiver
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tuning in signals with this set. Try the
circuit as a straight regenerative receiver
and then as a “super.”” Note that certain
stations will come in with greater volume
on the super circuit and that other stations
will give better signals on the straight
regener. tive hook-up. In genieral the
super-regenerative circuit will give better
results on the very high frequencies and
the straight regenerative circuit will be
more satisfactory on the lower frequenecy
bands. C. W. signals and super-regenera-
tion go well together and very high values
of amplifieation can be built up. This
great “build-up” of signal will result in
the distortion of the original pitch of the
signal, but this will not be objectionable.

For 2-volt battery operation use the 32
type tube, for 6 volt operation use the 36
type tube and the 24 or 57 for operation
on A.C. If a satisfactory filament trans-
former with a secondary voltage of 6 volts
is available, then the 36 type tube can be
used if desired. Be sure that the tubes
are in good condition. Poor tubes will
ruin_any short wave receiver,

When using tubes of the 32 class do not
place more than two volts across the fila-
ment or the life of the tube will be ma-
terially decreased. Keep the voltage at
exactly TWO volts for maximum life. The

plate voltage should be 135 and the sereen
voltage should be varied until the maost

sensitive and smoothest operating point is
found. This voltage will vary with dif-
ferent types of tubes and tests should be
conducted when tuning to a weak station
to determine the proper operating secreen
voltage.

Set builders who have looked at t,]?e
many super circuits that have appeared in
SHORT WAVE CRAFT in the past, and have
hesitated to build them because they were
doubtful as to the results, should try this
one and then they will go after _the more
complicated and smoother operating jobs.

W = = i

If the signal does not sound so “hot” on the
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i T 1
“regen”—flip a switch and then listen

to it on the “super-regen” circuit.

Super-Regenerator Rolls 'Em in

Ajter all is said and done, the super-
regenerative receiver is one of those illu-
sive and not so well-known circuits; but
with it Mr. Locke has established some
very fine reception records, bringing in
European and other “DX”

stations.

WONDER how many ever give the

Super-Regenerative Short Wave Cir-
cuit a thought? Well suppose that we
try one and see how it comes out in the
“DX" line. I give herewith a diagram
for a receiver that I have designed and
built myself and I say that it is there
for the “DX” stuff. I bring in all the
following stations on the loud speaker;
GLESW, CJRX, W2XAF, W2XAD, WBXK,
EWT, W6XN, WIXF, 7TLO, YN, PCJ,
PCL, JHBB, W3XAL, W6XAX, RFM
and many amateur stations and trans-
Atlantic stations. On the headphones I
have brought in 3L0O, EH90C and
EH9XD as my most distant “DX" sta-
tions.

The action of this receiver is very
simple and it is easier than the ordinary
short wave receiver to tune—that is, to
me. There is no “body ecapacity” or
“side-swiping” on the station that you
are listening to.

To tune this receiver proceed as fol-
lows: Turn on the switch and leave the
“super” rheostat turned off; then you
tune in just like you would the ordinary
receiver, till you hear the “whistle” of a
station. Make the necessary adjustments
till the whistle is at its loudest and then

By BEN. F. LOCKE
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would like to hear about the results
others obtain with this set.
The plug-in coils are wound as follows:

Use 1%” diameter tubing.

List of Parts for Mr, Locke's Super-
Regenerative Receiver

turn on the “super” rheostat and the 2 variable cons, f,”“"‘;“é"‘ (%1. c2.
1%, i " i i i . 1 Variable con. .00025mf., C3.
whistle” will entirely disappear; your 1 Fixed con. .00025mf., C4.
station will now come in with plenty 0of 3 Fived cons. .008mf., C5, C6.
volume. Once you get the H.C. Coils 2 Fived cons. .002mf., €7, CS.
“set,” they are to be left in that position. : k"-"h‘f;ﬂuﬁxﬁ" n';:“:'rgfsh;”' R2.
I hope that you will publish the dia- 3 3R wrid lenk with hase clips, R5.
gram of this wonderful receiver and I 1 25-ohm variable rheostat, R4.
Wave Iength
Hange La L L3 L4
15 to 40m 3 turns #F18 wire 0 turns #18 wire 4 turns #F28 wire Same as L1
20 to 90m 8 turns #18 wire 0 turns #18 wire 10 turns #28 wire Same as L1
80 to 250m 24 turns #22 wire O turns #18 wire 15 turns #28B wire Same as L1
240 to 550m 80 turns #28 wire 9 turns #18 wire 15 turos #28 wire Same as L1

et e e GG D ek e B

S

Hook-up of Mr. Locke's super-regenerative short wave receiver,

0-50.00-0hm variahle resistor. R6.

AP, transformers, 24-1 ratio, T1, T2.

11.C. Coifl, 1250 turms, L35,

I1.C. Coil, 1500 turns, L6,

H.C. Coil mouuting for two ealls. Not shown,

R.F. Chokes, 5.M. No. QTT.‘Céhr;:;; I‘:'Chn'kp o

X tube sockets, V1, V2 V3, V4, Vi,

Vernier (dials. National Type B (0-100.0).
Not shown.

Tanecl, Tx20x 14,

Baseboard, Tx18x1{.

anel brackets,

Set of hardware, ete.

Thone or speaker plag.

Single Circuit jack.

Filament switch,

Tubes used are as follows:

UX 222 Cunningham as R.F,

UX 112-A Cunningham as Det.
245 Cunningham as AF.A.

UX 201-A Cunningham as super regenerative
eirenlt {or any other tube that yon see
fit). ¢



® ONE of the

first arrange-
ments of the su-
per-regenera-
tive circuit dem-
onstrated con-
sisted of only
one tube feeding
directly into a

Front view of Mr. Tanner's 1-Tube Super-Regenerative Receiver.

TICKLER
ke,

OPTIOWAL

Schematic hook-up of the 1-Tube Super-Regen-
erator arranged for D.C. (battery) operation.

magnetic speak-
er. The demon-
stration model
operated in the
200-550 meter broadcast band and
gave some excellent results.

In the broadcast band it is necessary
to employ a very low variation fre-
quency (in the audio range) but at
frequencies from 3,000 ke, and up, a
higher variation frequency can be used
which ean be heard faintly only oec-
casionally. Properly designed and con-
structed, a one tube super-regenerator
can operate a magnetic speaker on
loud or medium signals, provided the
plate voltage is sufficiently high,

In Fig. 1 is depicted such a circuit.
It will be noted that a three-electrode
tube is employed. While a sereen grid
or pentode tube would undoubtedly
funection better, no output transformer
matching the plate impedance of these
tubes with a speaker is ordinarily
available. The tube 11 should pref-

WOODEM
ROD Ak
TICKLER

To B+
THROUGH
TICKLER TQ TOP

T
PLATE oF 4

ORAMNGE

ALL COIL FORMS

L NOTE :
!

1 /4" DIAMETER BY 287 LONG (OVERALL) /8" SHOULDER

Coil winding data for the plug-in coils, covering both the short wave and broadcast bands; twe
sets of each are reguired,
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The 3-in-1

Super-

Regenerator

BY R. WILLIAM TANNER

erably be a Western Electric VT2 or
a '10 operated at a plate voltage of 300
to 350 volts; however a '12A will pro-
vide satisfactory reception with a plate
voltage of 180.

The super-regenerator is a very
broad tuning ecircuit and requires at
least two tuned circuits between an-
tenna and grid. This is easily accom-
plished by means of a simple band-pass
filter. This cireuit uses such a filter
and is tuned by a two-gang condenser.
The tuning capacities should be within
the range of .000125 to .00016 mf.
condenser. A broadcast unit may be
cut down by removing plates, 7 plates
in each section generally being of ap-
proximately the correct number. The
antenna coupling condenser C may be
a midget .000025 mf. or a compensating
condenser of the same capacity. This
is set once, generally at a very low
value, and then left alone.

If the detector were of the grid-leak
type, it would be necessary to employ
a grid-leak not lower than 1 megohm,
in which case it sometimes happens
that an audio frequency is generated
within the tube in addition to the var-
iation frequency, resulting in inter-
ference.

This cireuit employs grid bias rectifi-
cation by means of a “C" battery con-
nected as shown and by-passed with a
.1 mf. condenser. The value of the
“0" bias will depend upon the tube
and plate voltage. With a '12A the
value will be between the limits of
3 and 6 volts. Correct adjustment is
where regeneration is smoothest.

The coils 3, 4 and 4A are wound on
S-M type 130P midget forms, (details
are given in table accompanying this
article), and are mounted horizontally
as shown in illustrations. The spacing
between 3 and 4 when mounted should
not be less than 1 inch.

The variation frequency oscillator
coils 7 and 8 are both alike and peaked
at approximately 20 ke. by means of
.002 mf. condensers 9 and 10. The
inductance value of the coils is 30 mh.
and they are lattice-wound. These
may be purchased at all jobbers and
are generally used for R. F. chokes.
The dimensions are quite small, 4"
thick and 1” in diameter. Holes are
provided through the center so that
mounting on a %" wooden rod is pos-
sible. The rod should be about 214"
long. The method of mounting these
coils is shown in Fig. 2. One coil is
made solid by applying a little coil
dope, collodion or shellac to the rod
before placing the coil on it. The other
coil is loose so that the output of the
oscillator ean be adjusted by varying
the coupling between the coils.

A suggested layout of parts is shown
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Mr. Tanner, well-.known to all SHORT
WAVE CRAFT readers, here contributes
one of the most interesting and timely
‘“What can you do
with one tube’’—seems to be the motto of
the day. This set was actually built and
tested as the photos herewith testify.

articles of his career.

One Tube Super-Regenerator

Value of
Type of Plate Voltage of | Resistor 13
Tubwe Voltage Grid Bias | in Ohma
01A 1356V —13.5V*
210 350V —35.0V*
112A 180V —20.0V*
22 136V —13.5V*
24¥* 250V — oV
27 250V —30v
a0 180V —20V#
2%+ 180V — B.I5VE
. Rl 180 —bHV
a7 180 —20V .
a6 250 —20V
a7 250 —10V

*Bige furnished by "'C'" battery.

#+Requires very large ecoupling impedance,

in photograph. This will depend
considerably upon the type of parts
used, as all makes do mot have the
same size or shape. It is merely nec-
essary for the builder to be sure the
leads carrying R.F., currents are as
short and direct as possible. No shield-
ing of any kind is necessary or even
desirable. The variation frequency
coils should not be located too close to
the signal frequeney coils. The parts
not shown should be mounted wher-
ever convenient. The two wvariation
frequency tuning condensers 9 and 10
are located close to their respective
coils.

The adjustments are simple: First
loosen the coupling between 7 and 8
and tune in a signal, with any set of
coils in circuit, exactly as with any re-
generative tuner. Then adjust the 5
condenser trimmers to the best value
with 14 set at a low value. If regen-
eration is erratic try different values
of “C” bias. At this time it would be
well to mention that a '12A tube with
180 volts on the plate will generally
oscillate very strongly and the tickler
coils may need a turn or two removed.
The turns should be such that the tube
just oscillates with the regeneration
condenzer set at mnearly maximum
when the tuning condenser plates are
entirely in mesh.

After all adjustments mentioned
have been made tune in a signal and
then tighten coupling between 7 and 8
until the tube generates the variation
frequency. The signals will then jump
vp to a value many times louder than
with straight regeneration.

Not all stations can be brought in on
a speaker, but those of sufficient
strength will be.

Special Notes on Construction

The construction of this set is very
simple and can be done with a serew-
driver and a pair of cutting pliers if
the panel is bought ready drilled.

After the front panel is drilled the
base-board can be attached to it. Use
one inch long wood serews for this.

Parts List for Both One Tube
Super-Regenerator

One—Hammarlund Midget Condenser.
MC250M. 250 mmi. (141

Type

RADIO MANUAL

11

Rear view of the Tanner “l-tube’ Super-Regenerative Receiver.

One—Hammarlind Midget Condenser. Type
MCD-140. 140 mmf. (6, 6)

One—Fletehtheim By-pazs Condenser. Type
GR-100. 1 mf, 200 volts. (12)

Two—TFlechtheim Tubular Condensers. Type

AZ-10. .002 mf, 1000 volts. (9, 10}
Two—=Sets Alden Mfg. Co. Short Wave Coils.
15 to 200 meters.
Eight—Fahnstock Clips, (1, 2, 15, 16, 17, 18,
19, 20}

Two—FEby Chassigz type sockets,
prong for the plug-in coils.
One —FEby Socket, tvpe depends on the choice

of tube used for reception. (11)
Two—Hlan Special choke windings. (7, 8)
One—International Resistor 10,000 ohms, 1

watt. (13)

One—Hammarlund Equalizer Condenser. Type

EC-80. 25 to B0 mmf. (21}

(Optional method of antenna coupling.)

(3, 4) Four
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A.C. schematic diagram for the l-tube super-

One—Blan & inch by 10 ineh aluminum panel. tegenerator.
One—Wooden base-bourd 8x10x%  inches,
&
3
3A
F F
— =
] G GND.
2
ANT.
1
19
FILAMENT
5UFPLY¥

Picture diagram for building the A. €. operated 1-tube super-regencrative pet.
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Tuning of the balanced-detector super-regenerator is made
easy by the use of a National velvet vernier dial.

N
SUPPRESS0R,
FREQUENCY
GENERATOR
k] " —t ——— |
B+
?

Diagrams, above, show a novel connection

of balanced-detector tubes; Fig. 3 shows

hook-up of apparatus to Acme 30 K.C.
transformer.

® ONE of the

major difficul-
ties encountered
in operating re-
ceivers using
Super - regenera-
tion is the action
of the detector or
super - regenera-
tive tube when
the ecircuit am-
plification is too
high. Under this
condition the tube
breaks into self-
oscillation and the super-regenerative
action does not take place.

An interesting circuit was tried by
the author which has the gualification
of eliminating this tendency of self-
osecillation in the Super-regenerative
tube circuit. Here the tubes are used
in a peculiar ecircuit. Note that the
grid circuits are in push-pull and that
the plate circuits are connected in par-
allel. A point in this circuit’s favor
is that of lowered plate impedance. The
two plate circuits are in parallel so the
impedance is half that of a single tube
under the same operating conditions.
This gives a more satisfactory match
for phones and is more convenient when
audio amplifiers are to be used to in-
crease the output. It is hard to matech
tubes with transformers or a pair of
phone so that the most satisfactory
transfer of energy will take place under
the normal operation of tubes as bias
detectors,

Breaking this circuit down so as to
study it, let us look at Fig. 1. A radio
signal applied in the ordinary manner
will not cause a feed-back of energy
into eoil L2 from coil L because the
grids are equal and opposite in phase
and the plate currents will be constant.
Placing a center-tapped coil in the
cathode leads, as shown in Fig. 2, will
act as a means of supplying the quench-
ing frequency from the local oscillator.

OFFICIAL SHORT WAVE RADIO MANUAL

A Balanced-Detector
Super-Regenerative

Receiver & currorn E penton

Tubes V1 and V2 should have the same
approximate value of mutual conduct-
ance, as the action of the circuit is bet-
ter when they are matehed. This point
is mentioned for the best results,
though the circuit will work with tubes
with mutual conductance variations of
25 to 30¢%. The closer the two tubes
are matched the better will be the re-
generative action.

The voltage output of the quenching
frequency generator is supplied to the
cathode eircuits of the two detector
tubes in opposite phase, as indicated
in Fig. 2. This voltage developed by
the loeal oscillator during one half of
a cycle will increase the effective volt-
age on the grid of one detector tube
and decrease the voltage on the grid
of the other tube. With unequal volt-
ages applied to the two grids there will
be a change in the mutual conductances
of both tubes as far as the signal fre-
quencies are concerned, so that some
feed-back will take place between L
and L1 of Fig. 2. When the opposite
half of the quenching frequency cyecle
appears across L3 it will cause a volt-
age in reverse phase, as shown in the
dotted lines. Thus the two tubes are
made unequal as far as their mutual
conductances are ccencerned and some
energy is fed-back, as stated above.
This energy will be in reverse phase
to that which flowed on the first half of
the quenching frequency cycle.

As long as the quenching frequency
generator is functioning there will be
a regenerative and degenerative feed-
back action from the coil L to eoil L1.
Now the value of the two feed-hacks
are equal, so all of the energy that may
be present in the feed-back coil during
the period of regeneration will be nulli-
fied during the degenerative period.
This degenerative action will throw the
circuit out of oseillation even though
the wvalues of the two feed-backs are
equal, due to the resistance of the cir-
cuit, which aids the quenching action

e
TO GRID OF V2 ~——
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Diagrams, above, show the proper coil socket connections at Fig. 4; Fig. 5 above,
how the center tap is soldered to the plug-in coils.
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of the degenerative portion of the cycle
and tends to prevent the regenerative
portion from building up to walues
which would cause self-oscillation in
the circuit.

Construction Details

The construction of the set is shown
in the photographs and should offer no
trouble to the builder. A wooden base-
board is used with an aluminum front
panel so that hand-capacity effects are
reduced to a minimum.

Parts mounted on the front panel in-
clude the phone terminal block, oscilla-
tor frequenecy selector switeh and the
oscillator power control. Of course the
tuning dial is placed in the center of
the panel with a rod of sufficient length
to reach the tuning condenser coupling
unit. The rest of the parts are mounted
on the chassis with wood screws or are
held in place by the wiring. The photo-
graphs should furnish the builder with
all information necessary to duplicate
the original set.

A winding must be placed on the core
of the Acme transformer. This consists
of 120 turns of No. 28 silk covered wire.
Leosen the two top machine screws
holding the core in place and slide the
L shaped section out of the frame.
Random-wind 60 turns of wire and then
leave a 6 inch long loop. This loop will
serve as the center tap connection of
the oscillator pick-up winding. Then
continue with the additional 60 turns,
which will give the required number of
turns. £ 5
Wiring

Run all wires directly to their points
of connection. Do not try for looks, but
for results! Make all connections clean
ones, Poorly soldered connections make
receivers moisy especially if they are
high-gain short-wave receivers.

When making the special connections
to the Aeme transformer follow the de-
tail wiring diagram of Fig. 3. If the
diagram is followed correctly there will

MANUAL
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Rear view of Mr. Denton’s latest short-wave receiver—the balanced-detector super-
regenerator; the third tube has been left out of the socket at the right for clarity.

be no difficulty in getting the tube to
oscillate. Figure 4 shows the proper
coil socket connections. Remember that
the tube tends to go into oscillation only
when the local escillator is working.

Operation

The set is placed into operation by
connecting a power supply unit that
will give the required voltages. The
author used the power supply unit de-
seribed on page 82 of the June, 1932,
issue of SHORT WAVE CrAFT. This unit

was designed for use with the “STAND-BY" re-
ceiver and was found to be very satisfactory for
use with this receiver.

Place three type 56 tubes in the sockets
after making sure that all connections are
properly made. Plug in the tips of a pair
of phones and conneet the antenna and ground.
Beleet one of the plug-in coils and locate the
center of the winding, as shown in Fig. 5.
Note that there should be three turns on each
side of the tap and that each section of three
turns has an equal additional fraction of a turn.
The way to take this tap is quite simple. Serape
away the insulation with a sharp knife or a

A
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G, 2 ALL FILS.
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c Y
FiG.6
- . i " al i k
B4+"100V. B- 2.5V,
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Bchematic and picture diagrams are presented above, so that the uninitiated as well as the experienced short-wave fan can build
this latest creation of Mr. Denton’s—a super-regenerator receiver with balanced detector.
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razor blade; then solder a piece of wire about
five inches long to the wire which has been
bared, This is the center tap of the coil and
is connected to the ground and “B"—return.

After a signal has been tuned in, adjust the
antenna zeries condenser C1 for the best results.
Try various values of capacity at C7, C8, C9.
Each band will have a value that will be best
suited for maximum amplification. Lots of time
must be spent in adjusting and trying out the
circuit because the best results will only be
had after considerable work has been done. This
does not mean that the set is hard to get work-
ing, but that maximum results will be the
produet of the builder's efforta.

Further information regarding super-regener-
ation appears in Smonr Wave Cravr, Decem-
ber, 1932, issue.

If the builder does not have the new typc 58
tubes he will find that the older type 27 will
work very well. This point is mentioned be-
cause the new tubes are not yet available all
over the country.

Use a good pair of phones and do not worry
about the plate current of the tubes flowing
through the windings of the phones, because the
detector tubes are biased to plate current cut-off

and the total plate eu-rent i less than one
milliampere.
Conclusion
It is, so it seems, the desire of every short-

wave “bug” to build a super-regenerative re-

ceiver that will work. The letters received by
the author during the past year show that
ahout one out of three get satisfactory re-
sults. After looking at several of the sets,
one really wonders why they ever work at
all! Use good tubes! Solder carefully! Com-
nect leads as shown! If possible use the parts
recommended by the author.

Parts List

1—Alden 8.W. Loil Kit (L1).

1—Hammarlund Equalizing Condenser 100 mmi.
(C13.

1—Hammarlund MC-140M Midget Tuning Con-
denser (C2), Capacity-140 mmf.

1~Hammarlund S4 Isolantite Socket (used for

L1).

| —Flechtheim Midget Condenser 00025 mf.
C10).

1—Flechtheim .25 mf. bypass condenser. Type

GB-25 (C6).
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3__Flechtheim Mideet Tubular Condensers. Type
AZ. One .0001 mf. (CT): One. 0002 mf. (C8) ;
One 00025 mf. (C9).

1—National, R.F. Choke Type 100 (RFC).

1—Acratest Mica Condenser .001 mi. (C3).

1—Acratest Electrolytic Condenser 25 mf. 25
volts (C4).

1—Carter 4 position switch (51).

1—Frost potentiometer 50,000 ohms (R3).

3__Pilot (or Alden) sockets (V1, VZ, V3).

1—Aceme 30 ke. transformer (T).

1—International Resistor Co. 25,000 ohm, 1 watt

resistor. (RI1).
1—International Resistor Co. 1 meg. 1 watt
resistor. (K2).

1—Blan coupling for the tuning condenser.
1—Blan Aluminum Front Panel.
1—Mational Tuning Dial.

1— Kby twin tip-jack terminal unit.

1— Base-board 8" by 10" by %" wood.
f—Fahnstock Clips for connections.
3—Eveready-Raytheon type 56 tubes.

Data on Alden Plug-in Coils

Number of Turna

(n 6 Pitech No. 22 D.S.C. Frimary 4 turns No. 51 D.8.C.
(21 103 12 Pitch Mo. 22 D.S.C. Primary 6 turns No. 31 D.5.C.
(31 223 16 Piteh No. 22 D.S.C. Primary 7 turns No. 31 D.S.C.
{1) 513 40 Piteh No. 22 D.8.C. Primary 15 turns No. 31 D.S.C.
LE8] 68 % Close wound Ne. 28 D.S.C. Primary 28 turn: No. 36 D.8.C.
46 1315 Bank wound, 2 layers, No. $2

{Optional Litz)

WAVE BANDS:

(1) Blue—10 to 20; (2) Red—20 to 40; (3) Yellow

200 to 350 (6) Oranme—350 to 6G0.

Frimary 32 turns No. 36 D.5.C

10 to 80;: (4) Green—R0 to 200; (5) White

D.8.C.—double sillkk covered. Pitch—turns per inch.

A Super-Regenerator
With PENTODES

® THE super-regenerator, while not a

new circuit, has been given little at-
tention by either the amateur or short-
wave broadecast listener, due no doubt
to lack of information on the subject.
In the last few months a number of
articles have appeared in this magazine
and other publications describing this
remarkable circuit. However, these
articles are entirely lacking in data
which would help the builder in the
elimination of “kinks” and the super-
regenerator has a number of such

By R. WILLIAM TANNER

“kinks.” In the first place, there is
the broad tuning feature which can be
improved ONLY by the use of a suf-
licient number of tuned circuits be-
tween the antenna and detector grid.
Second, the super-regenerative “hiss"”
or ‘“‘mush,” which can be suppressed
by means described later, Third, dis-
tortion of voice or music, which can be
cured by an adjustment of the varia-
tion frequenecy oscillation. Fourth, un-
stable operation due to insufficient
tickler turns or conpling, the cure of
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Fig. 1—Complete diagram of Mr. Tanner’s super-regenerative receiving cireuit which employs a

screen grid detector with pentodes

in the R.F. and A.F.

amplifier stages, which gives some

“wallop™ to the signal.

which is readily apparent. Fifth,
when an R.F. stage is employed the
detector generally fails to oscillate
over a portion of the dial. This is due
to absorption by the plate winding on
the detector R.F. transformer, the
cure being very loose coupling between
R.F. plate coil and detector grid coil.

Before describing this new version
of the super-regenerator, the writer
wishes to settle the guestion always
asked by the novice: “Can this set
bring in Europe, South America, ete.?”
Any short-wave receiver having one to
twenty tubes can receive from any
point on the globe, providing the time,
season, weather, location, etc., are

right (also providing the receiver is
not located in the “skip’” area). The
hwman element must be given some
consideration, as considerable patience
?nd careful tuning are most impor-
ant.

R.F. Pentode Ahead of Detector

Referring to the circuit in Fig. 1, it
will be noted that one of the new '58
R.F. pentodes is employed in the tuned
R.F. stage, resulting in a fair degree of
gain even down to 15 meters. The
super-regenerative effect is obtained
through the use of an oscillator tuned
to a comparatively low frequency and
a regenerative screen-grid detector de-
signed to oseillate more strongly than
in the usual regenerative set. The
output of the detector is generally suf-
ficient to operate the '47 pentode pow-
er audio amplifier to full capacity, ex-
cept on weak signals. Experiments
which employed a '35 R.F. amplifier in
place of a '8 proved that the overall
sensitivity was equal to nearly all
short-wave superhets with two LF.
stages. Volume was not quite as loud
when eompared to a superhet having
two audio stages.

Selectivity Improved by Band-Pass
Filter
Selectivity with a super-regenerator
is, in the usual form of circuit, notori-
ously poor! With the tuned cireuits,
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R.F. grid and detector grid, tuning is
atill too broad. However, by adding a band-pass
filter either between antenna and R.F. grid or
between R.F. plate and detector grid, very satis-
factory selectivity can be obtained. In tke origi-
nal model this filter was placed between R.F.
plate and detector grid to help in the reduction
of regenerative feedback and to prevent unstable
detector oscillations.

In order to permit best super-regenerative mne-
tion over the range of 15 to 100 meters, the
variation frequency oscillator is provided with
three fixed condensers of different values, gon-
trolled by means of a three-point tap switch.
With a grid coil of 20 mh. inductance, the fre-
quencies are 25, 35 and 50 ke. at capacities of
002, .001 and .0005 mf. respectively. If the 100
to 200 meter band is desired it will be

L L2 Li
|| ¢ — —
T II I !c
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to add capacity in parallel with the .002 mf. sec-
tion until the freguency is approximately 100,-
000 to 13,000 cycles. The output of the oscillat-
ar is controlled by the variable resistor R4

Coil Construction

Due to the use of three tuned circuits and to
the fact that no form of tapped coils can equal
plug-in coils in efficiency, the plug-in type was
employed. These are of different construction
than the usual eoils. Figure 2 shows how the
various coils are arranged on strips which are
provided with Gene.al Radio ecoil plugs. A pair
of strips having G.R. jacks are used as mount-
ing bases. The layout of the strips is miven in
Fig. 8. Drill the base and coil strips exactly
alike, in fact, it would be well to drill them all
at the same time. The stock for the coil strips
should be 4" thick and %" for the base if
hard rubber is used. If bakelite iz used for the
base, the thickness may be /%" since’it is much
stronger than hard rubber.

The three-gang tuning condenser was an old
broadeast unit with all but three rotor and four
stator plates removed from each section. The
resulting capacity is uncertain but it is in the
vicinity of .0001 mf. With this capacity con-
denser the ecoil values givenm in the ny-

ALL HOLES
FOR

JACKS ARE
A INCH

IN DIAMETER

FIG.3

ing table were employed. Tt must be remem-
bered that variable condensers vary in capacity
even though the number of plates is the same.
The coil table may require modification to cover
the exact range.

It will be noted that the tickier specifications
aere somewhat greater than wusual. This is for
the purpose of prowiding a stronger oscillation
in the detector.

The method of coupling between L1 and L2 is
somewhat different tham is generally employed
but the results are the same. In this case, the
two coil sections do not require wide spacing,

The colder types of inductances used in the
variation frequenecy oseillator, such a3 honey-
ecomb coils and iron eore transformers, were
eliminated in favor of a mueh more compact
type consisting of a 20 mh. grid eoil and one of
8 mh. for the plate. These were both of the lat-
tice wound types having diameters of 1" and 3"
for the 20 and 8 mh. coils respectively. Each
eoil has a center hole of %" which allows them
to be mounted on a %" wooden or hard rubber
rod, making it possible to slide one coil along
the rod for the purpose of adjusting the oscillat-
or output. Both eoils MUST be wound in the
same direction and placed om the mounting rod
correctly. These coils may be purchased at near-
ly any radio store in the larger cities. The
mounting arrangement of this unit is shown in
Fig. 4. The oseillator eoils, switch and fixed
tuning condensers may all be mounted on a
small bakelite baze if desired.

R.F. Chokes

The R.F. chokes are easy to construct and are
sometimes better than manufactured omes. The
choke in the R.F. “B" positive lead may consist
of 1,500 turns of No. 36 enamel or silk covered
wire wound in three slots, 500 turns per slot.
The thoke in the detector plate circuit must
have a higher inductance, since no R.F. currents
can be allowed to get into the A.F. amplifier.
This chnke should be wound with 5,000 turns
MNo. 36 wire in 5 slots, 1,000 turns per slot. Di-
mensions of the wooden forms are given in

Fig. 5.
Shielding

The dotted lines in Fig. 1 shows how much
of this circuit requires shielding. Box shields
are necessary ; Aleoa 57 by 67 by 9" aluminum.

The R.F. bias resistor R, bypass condensers
C4 and R.F., choke are located within the R.F.
shield. The detector grid condenser CB, leak RI1.
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and the hook-up of plate =wnply unit.
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RF choke, bypass condensers Cd and plate con-
denser C6 are placed within the detector shield.
Other resistors, condensers, ete., are located un-
derneath the sub-baze. If the oscillator variable
plate resistor R4 iz used, it may be mounted
on the panel at the right of the tunine dial

Adjustment and Operation

While the adjustments are mot difficult, they
should be made with care in order to realize
maximum efficiency. First, plug in the 80-meter
coils and set the antenna coupling condenser C
at approximately halfway in. Separate the two
eoils 1o the oscillator as far as possible, or, if R4
is used, set at maximum resistance. Tune in
a loud signal by means of the tuning dial and
regeneration control. Adjust trimmers on the
gang condenser to best point. Now turn vel-
ume contryl down so that signal is just above
audibility. Then bring oscillator coils close to-
gether with switch set on the .002 mf. condenser.
The regeneration control RC should now be
turned econsiderably beyond the normaf, point of
oscillation although mne oscillations should be
present until RC is still further incremsed, The
signal should now be extremely loud.

If a loud rushing noise is heard, first adjust
the variable grid leak Rl. This should help
matters considerably, but if the noise still per-
sists, try adjusting the coupling between oseil-
Jator plate and grid coils or the oscillator plate
resistor R4, Someti both adj ts are
necessary. When all adjustments are made cor-
rectly, music and epeech should be of fine qual=
ity. C.W. code signals can be picked up by in-
creasing the regeneration control,

If the coils have been made zo that L, L1 and
L2 are exaetly alike, no additional trimmer con-
denserz will be necessary. If not, it would be
well to shunt .000025 mf. midgets across all three
sections of the tuning condenser. These would
be adjusted only once for each band shift.

Power Supply

The power pack may be any type giving an
output of 300-350 volts and having two 2.5 wvalt
filamnent windings. For the benefit of those who
desire to build this unit as well as the super-
regenerator, details will be given. The circuit
is shown in Fig. 7. The filter chokes should be
capable of carrying 8 ma. The 2 mf. input
filter condenser should have a rating of at least
600 volts. The other two condensers may be 450
to 600 volts. The leads from the filament wind-
ings to set must be heavy, No. 14 to No. 8 wire,
and should not be longer than 18 inches.

Like any other rather complicated receiver.
the builder will probably not make it work a=
soon as it is hooked up. Use your head and
radio knowledge if some kink develops.

Data Applying to Figure 1
C—.000025 mf. antenna coupling condenser
C1, C2, C3—.0001 mf. three gang tuning con-
denser

C4—.1 af. bypass condensers

C5—.00001 mf. detector grid condenser

C6—.0006 mf. detector plate bypass condenser

C7—.2b mf. bypass condenser

C8—.256 mif. bypass condenser

C9—1 mf. bias bypass condenzer

C10—.1 mf. audio coupling condenser

R—270 ohm R.F. hias resistor

V(C—50,000 ohm volume control

R1—Variable grid-leak such as Pilot or Claro-
stat

RC—50,000 ohm regeneration control

R2—100,000 ohm detector plate resistor

R3—25,000 ohm Yetector plate resistor

R4—50,000 ohm resistor variable

R5—1,000 ohm oszcillator bias resistor

RE—500,000 ohm pentode grid resistor

R7—20-60 ohm center tapped filament resistor

RE—400 ohm pentode bias resistor

R9—25,000 ohm 75 watt Eleetrad Truvolt re-
sistor with 3 taps

RFC—R.F. chokes

SW-—Three-point tap switch

CA—.002 mf.

CB—.001 mf.

CC—.0005 mf.

Coil Table

Band L L1 L2 L3
| SR 4 4 4
40 9 9 9 T
80 . 20 20 20 11

Use No. 26 enamel wire on L, L1 and L2 and
No. 8¢ on L3. All coils close wound,
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Experimental SHORT-WAVE

SUPERHETERODYNES

Here is the complete super-heterodyne, with band-changing
speaker—all ready for a cabinet.

wants a short wave superhet so let’s

see what can be done, Many readers

have written to the author in regard
to the various versions of short wave
adaptors using the Best switch and coil
assembly, and most of the letters close
with “when will a complete receiver cir-
cuit come along?” Well, here it is:

The 7-Tube Circuit

The receiver has 7 tubes, including the
rectifier, with a total of eight tuned cir-
cuits. An examination of the eirenit
diagram shows that the antenna is con-
nected to the grid coil of the detector
tube through a small semi-variable con-
denser. This condenser is quite eritical
in adjustment and should be changed
with each change of antenna. If it is
too large the incoming local stations will
have strong harmonic 7epeat points
which are not desired. Of course, if the
condenser is too small, there will be in-
sufficient signal input with a loss of sen-
sitivity.

IT seems that most everyone today

The DENTON Short Wave
Superheterodyne.

Plu g]éss .
| By Clifford E.Denton.

The oseillator is tuned in the plate cir-
cuit and the detector and oscillator tun-
ing condensers are ganged together for
single dial control. The small compen-
sating cordenser connected across the
antenna tuning condenser is used to give
critical adjustment of the antenna eir-
cuit.

The two intermediate frequency (LF.)
stages are tuned to 4656 K.C., this fre-
quency being that generally used in
modern short wave superheterodyne de-
gign, The transformers used in these

stapes consists of a dual tuning unit with

two coils loosely coupled; it is surprising
how sharply these coils tune. If be-
comes neeessary to use an oscillator and
tune each stage individually when align-
ing the L.F. stages. One half turn of the
serew which tunes the individual units
is enough to throw the signal out com-
pletely. In the original model illustrated
in this article, the author adjusted the
voltages on the intermediate frequency
tubes, so that with the volume control
about eighty per cent on, the LF. gec-

o T e T T e ey

switeh at right, together with midget dynamic

tion will oseillate. Thus at any ordinary
signal level the LF. amplifier is stable,
but by turning the volume control full
on, C.W. (code) signals can be heard
and wvoice carriers tuned in easily.

The second detector is an ER224, with
plate-bend rectification; the only novel
thing to be noted here is the resistance-
cupacity filter used in the plate circuit,
instead of the more common choke and
condenser unit. The output of the de-
tector is resistance-capacity coupled to
the pentode, with condenser 31 used to
buck out hun in the detector eircuit.

Many times readers ask for loud-
speakers to use with a given set, so a
speaker of the midget type has been
specified and used. The field coil of this
small dynamic speaker is used as the
filter choke in the “B” negative lead of
the power transformer. The 800 ohms
resistance of the field winding drops the
voltage output of the power unit to 260
volts, which is the voltage applied to all
plate circuits except the oscillator. The
sereens and oscillator have a potential
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Here is the schematic diagram of the plugless S.W. super-het, in which two LF. stages are used, with an oscillator,
first and second detectors, and pentode power output stage.

of 55 velts, which is supplied by the re-
sistor 28. It is necessary to use at least
one insulated, dry electrolytic eondenser
at 38 in the cireuit diagram, due to the
fact that while the chassis is at the most
negative value, as far as the receiver
is concerned, the center-tap of the power
transformer is actually more negative,
due to the wvoltage drop in the loud-
speaker field choke,

Mechanical Layout

Simplicity is the keynote in the design
of this receiver. This manifests itself in
analysis of the cost of the parts as well
as the attractiveness of appearance.

The tuning dial with the master tuning
condensers are located front and center,
while the power transformer, electro-
lytic econdensers and intermediate fre-
quency amplifier wvolume control are
grouped to the left.

The 12 coils and 2 switches for chang-
ing to the various short wave bands,
whieh by the way are 10-20, 20-40, 40-80,
80-200 meters, is placed on the right of
the tuning condensers,

The oscillator and first detector tube
are placed right back of the tuning coils
with the first LF. transformer mounted
in back of the first detector socket.

In the back row, looking from right to
left, we find the first I.F. transformer,
first [LF. tube, second LF. transformer,
second LF. tube, third L.F. transformer,
and second detector.

Directly in front of the second detector
is mounted the pentode output tube and
the remaining socket is wused for the
ER280 rectifier. All of the small by-pass
condensers are mounted near the tubes
which they serve to by-pass, thus insur-
ing short leads.

The under-part of the chassis conceals
the various resistors and the wiring. The
resistors used are of the pigtail type and
were held in place by using bus-bar,
where conditions permitted, and the com-
mon push-back wire where insulation
was imperative.

As the wiring can be plainly seen in
the photographs no special mention need
be made on this subject, except—make
all connections good ones.

Operation

Due to the sharp tuning intermediate
transformers, it is necessary to use an
oscillator of some sort to tune the LF.
amplifier before signals will be heard.
In testing this receiver it was found that
the intermediate frequeney transformer
will tune from 800 K.C. to 4256 K.C. So
that if no oscillator is within reach, tune
the intermediates to some local station
which is received on the higher wave-
lengths of a broadcast receiver.

The way to do this is to conneet an
aerial to the control-grid terminal of the
second I.F. tube and with an insulated
serewdriver tune in the signal from the

nearby broadeast station as loudly as
possible on the third LF. transformer.
Then move the antenna ever to the first
intermediate frequeney tube and tune
the signal in on the second I.F. trans-
former. Place the antenna on the de-
tector tube and tune the first I.F. trans-
former. The receiver is ready for oper-
atiomn.

Connect the antenna and ground to
the binding posts, making sure that the
loud-speaker cable is plugged into the
chassis receptacle and after permitting
the tubes to heat up, move the master
tuning dial slowly until a signal is heard.
Clear up the signal by adjusting the com-

An airplane view of the Denton S.W. super-het, showing the ganged tuning
condensers and wave band ‘coils, etc.



A view of the under-side of Mr. Denton’s “plugless” short wave super-heterodyne.

pensating condenser and vary the volume
control for desired gain.

Conclusion

It is desirable to note the dial settings
on a chart of some kind, thus increas-
ing the speed with which the operator
can familiarize himself with the re-
ceiver.

The volume of sound emitted by the
midget speaker, even on distant stations,
is extremely satisfactory, and consider-

ing the low cost and simplicity of the
total receiver, it will prove a pleasant
surprise for the builder.

The only point in the operation of this
receiver that deserves special precaution
is the proper adjustment of the antenna
coupling condenser 3A. Each aerial and
every different location needs a variation
of this capacity for maximum results.
Experimentation gives the correct an-
swer,

B
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Parts List for Simple Super-het

Eby Antenna, Ground Post (1, 2)

Best S.W.C. 1 kit (10A, 10B, 10C) eoil
and switch aszembly

Na(Léiunal\Luning condensers (see text),

) 5}

Pilot 80 mmf. trimming condenser (3)

Eby wafer sockets marked for tubes
(9, 11, 19, 22, 26A, 35, 36, 40)

Blan .1 mf. by-pass condensers, 3 in each
can (6, 8, 13, 18, 21A, 26)

Electrad volume control and fil. switch
R1-202-P (174, 41)

International or Lynch resistor, 2500
ohms, 1 watt (7)

International or Lynech resistor, 10000
ohms, 1 watt (15)

International or Lynch resistor, .1 meg.,
1 watt (32)

International or Lynch resistor, .5 meg.,
1 watt (34)

International or Lynch resistor,
ohms, 1 watt (17, 21)

International or Lynch resistor, 25000
ohms, 1 watt (12, 25)

International or Lynch resistor, 10000
ohms, 1 watt (30, 15, 27)

International or Lynch resistor,
ohms, 1 watt, (42)

International or Lynech resistor, 50000
ohms, 1 watt (28)

Acratest” 4656 K.C.
(16, 20, 34)

500

416

I.F. transformers

1 Blan RF. choke (14)

Flechtheim Filter Condenser 2 mf. 450
volts (23)

Sprague midget condenser .04 mf, (33)

Aeravox .000125 mica eondensers (29)

Aerovox .001 mica condensers (31)

Hammarlund tube shields

Acratest power transformer 2532 (39)

"ALL SOCKETS SHOWM ARE
UNDERMEATH VIEW."

GND.
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“Picture” diagram that even the novice can follow in building the Denton Short Wave Super-heterodyne. If you

use a power transformer (39) other than the one specified, it’s a simple matter to follow the connections as given by
the manufacturer of the particular power transformer vou purchase.
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2 Acratest Eleetrolytic condensers (1-8
mf, No. 5308 and 1-4 mf. No. 5304)

1 Blan chassis and volume contrel m.t.g.
bracket, completely drilled and folded

1 Crowe “fullvision" dial and light holder

1 G.E. power cord and plug

1 Acratest 25 volts, 26 mf. No. 6646 (43)

1 Eveready Raytheon 280 tube

1 Eveready Raytheon 247 tube

2 Eveready Raytheon 224 tubes

2 Eveready Rawtheon 251 tubes

1 Eveready Raytheon 227 tube

1 Operadio loud-speaker with output

transformer for '47 pentode, with
1800 ohm field

1 Blan 4 wire plag and beads for speaker
cable.

In the event that the builder wishes to
use an ordinary loud-speaker, he may
procure a pentode output transformer
having a secondary of low impedance to
match the average speaker.

~ POWER TRANSFORMER CONNECTIONS ~

NOTE, CENTER TAP OF 2.5V. WINDING
GROUNDED ON CORE OF TRANSFORMER

2.5V,
PENTODE

Connections of power transformer for
5. W. super-het.

VOICE COIL
CONMNECTIONS

FIELD COIL
CONMECTIONS

~ SPEAKER
CONNECTIONS ~

The four conmections to the dynamie

speaker are taken off through a socket

mounted on the zide of the chassis as
shown above.
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Above—Subpanel drilling layout for the “Plugless” Short Wave Superheterodyne here described.

Most radio shops sell subpanels drilled and undrilled at a nominal price.
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Converter Coil Data—2 coils at left 1147 O.D.;

New Ultra Short Wave Apparatus

HE first, specially de-

signed, ultra short wave
apparatus has recently shown
itself on the American market
and is revealed in the accom-
panying illustrations. This
new U.S.W. apparatus has
been designed by the well-
known Na-
tional engin-

new tube shield, designed for
use with the new series 56, 57
and 58 tubes. Below, photo
shows at the left a new isol-
antite socket which will re-
duce losses in ultra shortwave
circuits to a minimum. This
socket is available in 4, 5 and

New ultra 5-W
R.F. choke
wound on isol
antite core.
Below — New
ultra 5-W soc-
ket; midget R
39 coil forms;
midget 270° 8.
F.L.condenser.

eers. In the
jphoto at the
left we see a

-

N e w National
tube shield de-
signed for use
with the new 56,
57, and 58 tubes.

2 coils at right T¢” 0.D. (Outside diameter.)

LR R

6 prong styles and also
for special 6 prong Na-
tional coils. At center
the new midget R-39
coil forms. The midget
270-degree SFL tuning
condenger shown is in-
sulated with isolantite;
capacity 18 mmf.
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H, W. Secor Is here shown trying ont the S=-Tube Portable
“All-Wave” Superhet designed by Mr. Denton,

Mr.
latest 2-volt “‘portable” 8-tube superhet.
appeal to hundreds of people who want a good portable receiver using
high-gain tubes, and a set, moreover, which can be carried easily. Diagram
and data are here given for building this super also with the new 6-volt

OFFICIAL SHORT WAVE RADIO MANUAL

8-Tube Portable

“All Wave”
Super-Het

) By CLIFFORD E. DENTON

Denton described the general line-up and circuit of his

This super is a real job and will

automobile tubes. This set works a loud speaker on either 2-volt or 6-volt

tubes.

® MORE detailed information covering

the connections of the detector and
oscillator systems would not be amiss at
this peint, as this is generally a stum-
bling block for the average constructor.

In the original eircuit the only coupling
between the oscillator and first detector
was the inductive effect between the two
coils located two inches between centers.
The reason underlying the use of the
inductive coupling was that it offered
the easy way out of a hard problem.
It is a simple matter to couple cirenits
when the tubes are of the cathode type.
But with the two-volt type there are no
cathodes.

A detail drawing of the eiveuit incor-
porated in the receiver covers this point
clearly.

Do not wind the pick-up coils on the
oscillator coil forms and subtract these
turns from the total number of turns
wound on the secondary of the first de-
tector coil. These additional turns are
for the purpose of coupling only, and
actually add but little to the inductance
of the detector secondary.

If the coupling is too great between
the oscillator and the detector, then a
small aluminum shield should be placed
between the coils, so that the greatest
coupling takes place through the coupl-
ing coil winding on the oscillator.

This small shield should be placed in
the center of the small coil mounting
platform. The physical details are given
in the sketch.

Changes for Six-Volt Operation
There are many builders who would
like to use the six-volt tubes in place

Regeneration is used to,provide maximum “‘pick-up” range.

of the two-volt type, especially for ser-
vice in the automobile or the motor boat.

A complete circuit is given with the
necessary changes for operation with
these cathode type tubes.

It will be necessary to change over
the four-prong sockets to the five-prong
type. There will be eight fives instead
f‘ftSix four-prong sockets in the parts
ist.

The following changes in the parts list
will alsg have to be made.

25 becomes 15,000-ohm, 2-watt resistor
(International Resiztance Co.).

27 bhecomes Acratest by-pass condenser,
.02 mf., 200 volts, No. 2817,

26 hecomes Frost potentiometer, 0-
10,000 ohms, No. 6188,

18 beeomes 500-ohm, .5-watt resistor
(International Resistance Co.).

R v%ﬁ'-m&?ﬂiﬁ'.‘%§i§“.?‘:?"‘: R e R T
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Rear view of the mew Denton Portable Superhet.

]

A view of the superhet “looking up from under.”
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22 becomes 500-ohm, .5-watt resistor
{International Resistance Co.).

39A is a 2,500-ohm, l-watt resistor
(International Resistance Co.).

40A is a T00-ohm, 1-watt resistor (In-

ternational Resistance Co.).

The speaker should be wound with a
winding suitable for operation with the
38 type power pentodes connected in
push-pull. If such a speaker cannot be
obtained, then an output transformer
should be used to match the output of
the tubes to the speaker to be used. It
is important to use the proper output
matching transformer, if the maximum
efficiency is to be obtained from the set.
Proper matching will permit the builder
to obtain the same quality of reproduc-
tion which is to be had with the parts
as specified,

It is amazing that 1.2 watt connected
to a good speaker in a proper manner
should give such satisfactory reproduc-
tion. For example, signals from a sta-

If the reader cannot build the chassis,
due to lack of equipment, the author will
be glad to advise where the completed
chassis can be obtained.

Mount the tuning condensers on the
front panel. After the condenzers are
mounted the small coil platform should
be bolted down on the condensers. Mount
the coil sockets; that is all the work
that should be done on the front panel
at this time.

The first detector socket should be
mounted on the right-hand front of the
chassis, Then, running along the back,
place the first, second intermediate fre-
quency amplifier tubes, and the second
detector. The oscillator tube iz mounted
on the left and mear the front of the
chassis, this socket being backed up to
the rear by the sockets of the output
pentodes and the first audio tube. The
first audio tube is mounted in line with
the second detector,

A six-prong wafer socket is mounted

MANUAL 121

der one of the wafer socket mounting
bolts and solder the small end of the
lug to one of the socket filament con-
nectors. The A-plus connection is then
run and it is the one wire common to
all soekets.

Wire all grid leads, Run the grid
leads in the shortest possible manner.
Be sure and mount the intermediate fre-
quency transformers so that the grid
and plate leads furnished with these
parts are run in the shortest possible
manner to their respective socket ter-
minals.

Wire in all of the grid returns. In-
cluded under this section there are the
by-pass condensers and the isolating re-
sistors. As these parts are self-mounted,
care must be used in soldering. At this
time complete all grid and grid return
connections. This holds true for both
the audio and the radio sections of the
receiver.

Wire in all plate leads, This is the

I
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Wiring diagram of Mr. Denton's S-tube porinble superhet which

tion over four thousand miles away come
in loud enough to be heard all over the
house. One would believe that the sig-
nals were from some broadcast receiver
tuned to a station located within four or
five hundred miles.

Short-wave reception is erratic at best,
compared with reception on the broadcast
band, but the “kick” of good loud speaker
reception from stations more than 5,000
miles away iz worth while. Reception
from stations on the conventional broad-
cast band are tuned in a manner that
would give due eredit to any good broad-
cast receiver. For complete broadcast
band coverage one must use two sets of
coils, as the size of the tuning condensers
will not provide the correct capacity ratio
to cover the entire band,

Construction
The first thing to do is to lay out the
front panel and the chassis. This should
he done in accordance with the drawings
accompanying this article. Use half-hard
sheet aluminum about 1/16 inch thick.

on the back of the chassis, so that con-
nections can be made to the battery-
speaker case through the six-wire cable.
The “C” battery is carried in the space
under the receiver chassis, thus insuring
short leads and reducing the number of
wires running in the cable.

Mount the push-pull transformer un-
derneath the chassis as shown in the
photographs, The rest of the small parts,
such as the resistors and the filtering
or isolating condensers, are held in place
by the wiring.

Wiring Details

The proper wiring of any radio set
is half the battle on the road to a real
radio receiver. Use a eclean iron and
heat the joint being soldered well. See
that all surfaces are clean!

A receiver which is to be used as a
portable needs particular care when it
comes to wiring. Every connection should
be good mechanically before it is soldered.

Wire all filaments. This is easy in the
two-volt model. Use soldering lugs un-

utilizes 2-volt tubes.

last thing to be done under the chassis
and nothing more need be said on this
point.

Solder in three pieces of stranded, in-
sulated wire to be used as ““C” battery
connections. The “C" battery lies in the
open space to the rear of the sensitivity
control, Have these leads about six
inches long for convenience sake. There
is plenty of space to place a standard
22-volt “C"” battery in this space.

This completes the wiring of the chas-
sis and the front panel can be mounted
in place. This panel is held in position
by the three variable resistors and the
two lower holding screws of the National
dial.

Testing

Of course, the first thing to do is tune
the intermediate frequency amplifier to
465 ke. The method by which this is
done will depend upon the equipment on
hand which can be used for this purpose.

Do NOT USE A METAL SCREWDRIVER FOR
TUNING OR ADJUSTING LF. TRANSFORMERS
WHEN THE BATTERIES ARE CONNECTED!
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Six-volt autemobile tube wiring dingram for Mr, Denton’s S-Tube Poriable “All-Wave" Superhcetierodyne reeeiver.

The above statement is very impor- Doeteetor secondary is space wound 12 turns 120 10 300 METERS—IDetector
tant! The use of the metal serewdriver o the inch with a winding length of 114 inches Primary. .. G turns No. 30 D.S.C.
must be avoided; when one is a.djlisti‘ﬂg scant. svromlnr_v_. vee TR turns }\vn, a0 D.S.C.
the set screws on the tops of the shielded The oscillator secondary is space wound 12 Regeneration. . 30 turns Ne. 30 DLS.C.
cans and the serewdriver slips, bang goes  tUrns to the inch with a windiug length of Oseillator

’ T
all of the tubes, unless a small fuse is 1 M gig-:i;l:l;-_;" B 1: ::1;:: I,:,‘; r‘,g {:is
]nc}uded. in the plate CE.I.'CI.UL Fuses SfuCh 55 ro 125 MerErs—Detector Cuﬁplillg..'.l. ‘ 6 turns No: 30 DLS.C.
:i;his};ttle fuse should be use for safety rrimary...... b5 turns ?;n. 'E{E. ll'iﬁc The detector sceondary is space wound 56
§ . Secondary.... 83 turns No. 20 Epam. turns to the inch with a winding length of
After the set has been adjusted, check Regeneration. . 16 turns No. 30 D.S.C. 1% inche =
= J 1 = 3)‘; 8.
the battery woltages, and if the filament Oaeillator The oscillator secomdary is space wound 506
voltage is too high on the tubes, place Tlate........ 5 turns No. 30 D.E.C turns to the inch; length of over % inch.
a small resistor or rheostat in series with Secondary. ... 24 turns No. 20 Enam. 2 s .
the filament line and carry this resistor Coupling...... 3 turns No. 20 Enam, N L /s g OO
in the battery-speaker case. The ddtector steondery ‘18 epobe’ wonnd 24 Sccondary .. ..114 turns No. 30 D.S.C.

Connect the set ‘tlJ an anten‘na and turn= to the inch with a winding length of Regeneration. . 48 turus No. 30 D.S.C.
ground, tune in a signal and adjust the 1% Inches. ;

: i The oselllator secondary iz space wonnd 24 Ouelltator
regeneration control below the point of einidlp S B.s !mrzthyof 3 fi“nch Flate ... .vvus 30 turns Ne. 30 D.8.C.
spilling ovér. 5 iy : Secondary. 70 turns No. 28 D.R.C.

Set the tone control for the required Conpling...... 8§ turns No. 30 D.8.C.
pitch and see if the action of the sen- gy
sitivity control is “smooth over the en- CONNECTIONS Parts List

tire range. If this control is not smooth
in action, then vary the “C” bias voltage
at the battery to some lower value, al-
though experience proves that the best
action will be obtained from the 22.5-volt
connection.

The wavelength ranges of the five sets
of ~oils and the number of turns required
are as follows:

14 To 20 MeTERS

Detectar
Primary. ..... 4 turnzg No. 20 DRC,
Beeondary. .... T tarns No. 20 Enam.
Regeneration.. 5 turns Ne. 30 D.8.C,

Oseillator
Plate......... 4 turns No, 30 D.R.C.
Secondary..... 0 turns Ko, 20 Enam.
Coupling...... 1 turn XNo. 20 Enam.

Dotector seeondary Is space wound & turns
to the inch with a winding length of 1% inches
seant.

Oscillator secondary is =pace wound six
turns to the inch with a winding length of
1 inch.

28 1o 60 MEevErs—Dctector

Primary...... 4 turns No. 30 D.S8.C.
Secondary. ... 14 turns No. 20 Enam.
Regeneration.,, 6 turns No, 30 D.8.C.
Oscillator
Plate........ 4 turns No. 10 D.8.C.
Secondary. ... 12 turna No. 20 Enam,
Coupling...... 2 turns No. 20 Enam.

LOOKING DOWN ON TOP OF SOCKET

g, O s
r’ \,
MAROON BROWN
LS LS,

YELLOW
135V.

Dingram ahove shows the connections of
detector and oscillator eoils to G-pin
forme, and lower dingram shows the
line-up of hattery cable plug terminals.

1, 2—Alden antenna-ground assembly,

3, L2—IIammarlund 56 isolantite suckets,

4, 13—Natiomal 130-mmf. tuning condensers
ST-150.

2 National type “RB" dials VER.D,

Interuntional resister, 1 meg., 1 watt.

6, 14—Illini mica condenser, .000125-mf.
Ty 16, 20, :_.'-1, 32, 85—4-prong Eby sockets.
§, 10, 11, 23, 31, 39—Acrntest by-pass condensers

No. 2817, eapacity .02-mf.
O—Frost 250,000-0hm potentiovmoter No. 6180,
11—AMieamold resistor, 20,000 ohms, 1 watt.
15—International resistor, .1 meg,, 9 watt.
17, 21, 20—Acratest 463 ke, trn::ﬁfurmm's.
18, 22, J0—Acratest resistors, 50,000 ohms, .5
watt.

20—Aceratest resistor, 15,000 ohms, 5 watt.

i—TFrost potentiometer, 100,000 ohms, No.
6188,

tT—Acratest resistor, 30,000 ohms, .5 watt.

28—Acratest resistor, 60,000 ohms, .3 watt.

dd3—DNieamold condenser, 001-mf,

d4-—Acratest IF. choke No. 2871,

JO—Aeratest resistor, 150,000 ohms, 1 watt.

M0—Aeratest coupling condenser, .075-mf.

A7—TFrust potentiometer, 500,000 ohms.

40—Acratest push-pull input transformer No.
3534,

41, 42—Fhy J-prong gockers,

b, 44,45, 46,47, 45—Pins of Ehy 6-prong socket.

49—Dower switeh mounted on (37).

Special drilled and folled panel and chassls,
Blan, the Radio Mamn,

4 Hammarland tube shiclds, type TS,
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CARTS LIST FOR DATTERY AXD SPEAKER CASE

1 “Rest” D-inch magnetic speaker, with special
winding for push-pull pentodes, 7,000 ohms
per side,

3 48-volt “B" battcries.

2 No. 6 dry cells.

1 Eby 6prong socket.

Caonnecting wire, ete.

1 small ease, 85 x 1235 x 10.5 Inches.

2 Alden 104 plugs.

d-foot Gowire cable.

The ecoils are tuned hy individual tuning
rondensers so that the maximum resonance
peaks can be easily tuned in.  Individual con-

irol of the oscillator and detector tuning dials
is very handy in tuning in weak or fading
-ignals. Ddal ealibration ean be accurately ae-
complished when two dials are used, doing
awny with the error 1o logging causcd by the
use of o large antenna compensating condenser.

Little need be said in regards to the wiring,
as the various leads are run in a straichi.
forward manner. There is one little kink which
should be watched closely. It will be
that there is a network of reslstors shuntel

s

is in operation or not the *C" battery will
discharge through the network unless the cir-
cuit is opened when the receiver is not in
operation. The drain through these resistors
is low enough so that it equals the drain of
the reeriver om the “B" batteries. Thus when
n set of “B" batteries i worn dewn to the
point of replacement It is time to replace the
“(" battery. 'This has the effect of properly
proportioning the wvoltage applied to the griil
af the second detector to its plate voltage.

If oaly 135 volts of “B" is used there ig
plenty of room to earry all of the coils in
the detector and oscillator sockets, as well as
the battery-speaker cable.

It it is desired—and the writer does it—
coll up abont 75 feet of enamel covered wire
with a couple of insulators for a semi-portable
antenna, with a 20-foot length of wire with
a clip to ground to some convenlent water pipe.
All of these things can be carried without
any trouble in the battery compartment, Thus
the set is complete for use anywhere,

123

One may gather the Impression from the
above that a long antenna is necessary for
this set, Short-wave statlons in Venezuela
were received on an antenna 30 feet long.
This wag at loud speaker volume and one did
not have to put his head in the speaker to
hear it.

it will he found that as the pad-
ing condenser ia rolated, the background nolse
will sharply increase at two points. At these
points the oscillator is aligned with the de-
tector, the lower capacity setting of the pad-
ding condenser being the correct adjustment,
ginee the oseillator is designed to work on
the high frequency slde of the detector. In
other words, while there are two polnts where
the oscillator and detector may be aligned
(when the oscillator 1s tuned either above or
below the detector by the amount of the inter-
mediate frequency), the correct setting of the
oscillator is equal teo the detector frequency
plus the intermediate frequency.

across the “C” Dbattery and whether the set 37 e
* -
1%
0SC
TUNING PLATE .
cnmeusen WINDING
DET. 'runms !
=~ CONDENSER - T
7 2
PICK-UP % 1 -
toiL — 1%
4" 4.
=, GND chassig 7 B A T
— B
Simplified dlagram showlng “piek-up a/; /;
coil” linking deteetor nnd oscillator. ¥
RIGHT
77,
LF AMP :\\
BEND
DOWN
HERE
1 L
== - 184
MATERIAL - ALL HOLES ARE 7/32" DIA UNLESS
Circuit of detector and oscillator for ¥16" ALUMINUM OTHERWISE SPECIFIED
Denton super-het showing coupling
coil.
Subpanel Iayout for the S-tube super.
oIl 1 2 3 4
NUMBER pET. |0sC, | DET.|05c . |0ET | 05C | DET| 05C. . |:;&'_'_.;
"
ToreL Turns (3% (234 23429 (17615 (14 1% . ¥ b6 4
2 7 s [/
FRACTIONAL i s\ .
TURN ar| g |3 . ) . ’ /;{//5 i é"_ £ A B—
e AR AR AE AR AR AR AR i ] od,
AND BOTTOM 7 SR : A 2
OF CoiL P _ e | 7
RANGE Mc | 407046 |46T053l4 (8300621 6201078 7/}// ; AE. --'?ﬂ L } Ll L
bl e
TUNING CONDENSER, CAP. (DET AND 0SC )= 18 MMF = -'7_€ [ 1 T
EACH, (TYPE, NEW 270 ° STRAIGHT “I" o 2l : | 74m
FREQUENCY LINE | i 7 1 i
fe— & - ;
I.F. CoiL Dara:- ; % il 4 1%
FoRM 1WA DA 214 Lows ,/,//,/ e ! rr—'i:r’—'
e 3 -
PRI = SOTURNS N2.32D.5 }_‘ ;// — 7/.5'9“‘?_'—‘&__ 2 ' \
SEC. = 100 TURNS NE 28 ENAM J -] . ! {'f") » 9 1
I & 4 Var
(SAME DIRECTION ) f
3" W
64 TURNS PER INCH ) (5 e b3 LS4
n & i FRONT PANEL — 172 ColL.
TUNED WITH & 4-70 MMF —3" 2
COMPRESSION TYPE I.F . 2/ HOUNTIRG
" g —175" BRACKET
TUNING CONDENSER D PEm 2"

I.F TRAP CCT TUMED TD 1550 KGC,
COIL L2 = 100T 1088 LITZ WIRE ON A 54 FORM,
CAP CZ = 4-70 MMF

MATERIAL '~ /16 "THiCK ALUMINUM

ALL HoLES 7/32" DIA.
UNLESS OTHERWISE
SPECIFIED.

Layout of aluminam front panel for the Denton S-Tube Super.



Very “professional looking” indeed is this easy-to-build, 3-tube
Superhet which brings in the “foreign” and other DX short-
wave stations with marvelous ease—and on a loud speaker!

® THE new type tubes now on the market have paved the

way for many changes in our short-wave receivers.
Among these is the much discussed Pentagrid Converter,
the tvpe 2A7 or 6A7, which works very nicely on the “High
Frequency” bands.

The receiver presented in this article employs one of
these tubes as the high frequency first detector and local
oseillator, and this tube is partly responsible for the mini-
mum number of tubes used to make up a very simple and
efficient short-wave superheterodyne receiver, which can be
built by the average short wave “Fan” at very nominal
cost. The receiver deseribed here, provides all that any one
could want for general shorft-wave reception, including
various amateur activitizs, Although no provision is made
for band-spread, and would be necessary should one wish
to use it for amateur work.

OFFICIAL SHORT WAVE RADIO MANUAL

This 3-TUBE *“SUPER”

: Has ) b

Loud-speaker reception of ‘‘foreign’ short-wave
stations is a regular performance for this 3-tube
Superhet, has an extra tube which acts as a C.
W. oscillator for code reception; one of the new
pentagrid-converter tubes acts as first detector
and oscillator for “phone’ reception.

the first detector and oscidator coils are identical in num-
ber of turns. The coils used in the set shown are wound
on small isolantite forms. Complete coil data is given in
the appended “Coil table.”

In designing this set, size and simplicity were among the
main considerations., The front panel is made of 1/16th
inch aluminum and is 12 inches long by 7 inches high. The
base or chassis is made of the same stock and is 8 inches
wide by 12 inches in lehgth and 1 inch deep. All bypass
condensers and resistors are mounted in this space under
the set. The layout of parts in this receiver cannot be
changed very much without the neceszary addition to the
size of the chassis,

A drum type dial is used in order that the two tuning
condensers can be mounted on either side, allowing short
leads to the two coils and the frequency-converter tube,
The 2A7 converter tube is mounted directly behind the
drum dial. If the 2A7 were put in any other position, the
length of the connecting leads to one set of coils and con-
denser would be much too long. The layout used in a set
using separate tubes for the oscillator and first detector
cannot be used with the new tube with any great-success,
if simplicity of wiring and short leads are taken into con-
sideration, Many other layouts were tried with very little
success—in fact it made a very awkward looking job.

Description of the Circuit
In describing the circuit we will start with the high fre-
quency end of the receiver first. Many different circuits
were tried in the high frequeney unit and that shown in
the diagram proved io be the most stable in oscillation.
The circuit as can be seen in the diagram, permits the
current from the plate and the anode-grid to return through

Separate Beat Oscillator for “Code”
This receiver is really a three tube
set, so far as ordinary reception is con-

cerned; the fourth tube is provided to
allow “CW” reception on code and alszo
provide an easy method of locating the
various short-wave broadcast (phone)
stations; after the modulated signal has
been located the beat oscillator iz mno
longer needed and is turned off.

The line-up of tubes is as follows:
the 2A7, as stated before, is used as
the frequency converter, a type 58 for
the intermediate frequency amplifier,
and a type 2A5 as the second detector
tube. The type 2A5 used as the seec-
ond detector gives sufficient audio am-
plification to operate a speaker, either
magnetic or dynamie, at regular speak-
er volume. That is, any of the major
foreign short-wave stations can be
heard all over the house and one does
not have to stand with one's ear in
the speaker either. The fourth tube,
the type 57, is the beat oscillutor tube

.
|
|

and plays no part in the reception of
broadcast (phone) reception, other
than to aid in tuning or locating the

station.

The coils used in this receiver are
very easy to construct; they are all
¢lose-wound and the two sets, that is,

This top view of George Shuart’s latest set—the 3-tube Superhet, shows the excellent

layout of the parts,
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By GEORGE W. SHUART
(W2AMN-W2CBC)
the oscillator plate eoil. In this circuit

it is surprising how uniform the out-
put of the oscillator circuit is; with

only the few tickler turns shown in
the coil table, there is no change in
oscillator output over the entire tuning
range of the oscillator grid coil, and
it shows no tendencies of going out of oscillation as the
capacity of the grid eireuit is either inereased or decreased.
No increase in stability could be noticed when the oscillator
grid circuit was changed to a high capacity with lower
inductance. Even with the grid condenser turned to mini-
mum capacity, there are no signs of instability. The values
of resistances shown in the diagram of the converter cir-
cuit are those that work best with 250 volts applied to the
plate. If a lower voltage is used, it is suggested that a
change in the values be made, if the full gain of the 2A7
is to be had. This is mentioned because there is very little
pickup in the first detector and the “over-all” gain in the
converter cireuit is very small.

When using single-control in a superheterodyne some
sort of provision is necessary to get the two circuits to
traele. With the coil data given and the use of a 1000
MMF. condenser in series with the oscillator grid-tuning
condenser, the two circuits were made to track very evenly,
the 35 mmf. variable condenser used in the detector circuit
is for compensating for small changes which may occur in
the antenna circuit. The tuning condensers used in this
receiver are of the 270 degree type. These condensers aid

in tuning considerab!_y_because of the added 90 degrees in
the tuning range giving less cramped tuning than the

The parts used, together with shield can, in building the CW oscillator for “code”

reception.

regular 180 type, a very worthwhile feature indeed.

Air-tuned 1. F. Transformers Used

. Referring to the diagram it can be seen that the interme-
diate frequency amplifier stage is of conventional style
using a pentode tube. The LF. transformers are the new
style having air-dielectric tuning condensers. These trans-
formers represent a decided improvement in that they can
be adjusted and will hold their calibration indefinitely. If
the builder wishes to build his own IF. transformers this
can be done quite easily. The coils for the primary and
secondary should have an induetance of from 1 to 1.3
millihenries and should be tuned with a 100 mmf. midget
variable condensers. The above values are for frequencies
between 550 and 465 ke. The regular universal-wound in-
ductances are used and should not be coupled too close or
the selectivity of the transformer will be destroyed; about
one and one quarter inches is a good degree of eoupling.
The volume is controlled by a 20,000 ochm variable resistor
inserted in series with the 300 ohm cathode bias resistor
of the type 58 IF. amplifier tube. The .01 cathode bypass
condenser is large enough to render the volume control
quiet in operation. The set is equipped with a voltage
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Schematic and also picture wiring diagrams are given above for the 3-tube superheterodyne short-wave receiver, the fourth tube
being used as an extra oscillator for CW or “code” reception.
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divider of 22,000 ohms, tapped at 12,000
ohms for the various screen voltages. The
screen voltages are taken off the divider at
a point 12,000 chms from the high poten-
tial side of the resistor.

Grid-leak Detection

Grid-leak detection is used in the 2A5
second detector tube because this method
gave by far the greater audio output, a
one megohm leak seems to be about right
and can be of the one-half watt variety.

Modulation of the second detector for
CW reception is obtained by hooking the
detector screen-grid in parallel with the
oscillator plate and fed through an R.F.
choke from the 100 volt tap en the voltage
divider. In order to get full audio output
from the 2A5 detector, it is necessary to
bypass the screen with a .01 mf. condenser.
To prevent the output of the oscillator from
getting into the radio frequency stage, the
connection from the plate of the oscillator
to the sereen of the deteetor is run through
flexible shielding; this shield should be
grounded to the base of the receiver at sev-
kral points to heold it firm. Should this
shield be left loose and rub against the
chassis, it would cause considerable scratch-
ing noise in the speaker.

The power from the output tube is fed to
the speaker by an output transformer or
a choke and condenser arrangement, ac-
cording to the type of speaker used. The
output transformer is an affair used to
work on a pair of pentodes and has a 12
ohm secondary for use with a dynamie
speaker, the center tap on the primary is
unused; the plate is connected to one side
and the B plus is connected to the other.
If it is desired to use a magnetic speaker
this can be done by connecting one side
of the speaker through a 1 mf. condenser
to the plate of the tube, and the other
speaker lead to the chasszis; this keeps the
high plate current of the tube out of the
: aker or phones, should one wish to use

em,

Beat Oscillator Details

Last but not least, is the beat oscillator,
used mostly for eode reception and this
unit can be left out of the set if the builder
is interested only in short wave broadecast
(phone) reception. The tuning unit of the
beat oscillator is a home-made affair and
can be eonstructed very easily. The en-
tire unit is inclosed in a shield-can measur-
ing 2% inches in diameter and 3 inches
high. A general idea of the comstruction
and assembly of this can be seen by glanc-
ing at the photograph. It is not advised
to try and wind the coil because it could
not be made small enough to fit in the
shield with all the other parts. The easiest
way is to “buy, beg or borrow” a universal-
wound coil of the same walue as that used
in the “IF.” transformers; unwind about
twenty or twenty-five turns and tie a loop
in the wire and start to rewind, or, wind
back the turns removed, keeping the loop
which forms the cathode tap “out in the
clear.,” The tap should be about five or
six inches long. This eoil, the 100 mmf.
fixed tank condenser and the 100 mmf.
griﬂ condenser and grid-leak are all
mounted on a Hammariund 35 mmf. midget
tuning condenzer. The whole assembly is
then mounted in the shield can, with the
shaft of the tuning condenser projecting
through the cshield; in fact the condenser
is mounted in a hele in the center of the
can, being a single-hole mounting con-
denser.

Bring the grid lead out the top of the
can on the rim, so that the operation of
the knob will not interfere with or disturb
it. This lead by the way should be shielded
and the shield can grounded also. No
switch is shown for shutting off the oscil-
lator, but can be added if desired. The
operation in the receiver shown is to turn
the oscillator out of resonance with the IF.
frequency when the oscillator is not de-
sired, and back again when needed.

Hints On Operating Set

Operation and adjustment of this little
set is very simple and requires very little
experience. If the following explanation
is followed carefully mno difficulty should
be had in getting the set to “perk” right
off.

Check all wiring before any voltages are
applied, to make certain no error has heen
made in conections and that all have been
soldered firmly. Then apply filament and
“B" voltages and connect a pair of phones
to the out-put terminals; all adjustments
should be made using phones. Set the con-
denser across the plate coil of the first IF.
transformer at about half capacity, Then
start up some “noise-producing” electrical
instrument such as a buzzer or vacuum
cleaner, near the set and proceed to ad-
just the other IF. tuning condensers for
maximum volume. When this stage has
been reached, tune the beat oseillator con-
denser until a slight hissing sound is heard
in the phones, this indicates that the os-
cillator is in tune with the IF. frequency;
then proceed to locate some kind of short-
wave station. Of course the noise-gener-
ator has to be shut off at this point. When
a station is once located then adjust the
IF. trimmers until full efficiency or loudest
signal has been reached, During this ad-
justment however, the condenser in the
plate eireuit of the first IF. transformer
should not be touched unless the frequency
of the IF. unit is to be changed. This is
mentioned because the adjustment of this
primary tuning condenser has a decided
effect on the high frequency oscillator fre-
quency, and will most certainly result in
maladjustment. Therefore do all adjusting
with the other three IF. condensers unless
the intermediate frequency is to be changed.

Coil Winding Table
Make two of the following

COIL Tickier or antenna GRID

No. 1— 4 turns No. wire O turns No. 28 wire
No. 2— b turns No. 34 wire 10 turns No. 26 wire
No. 3— 8 turng No. 34 wire 24 turns No. 26 wire
No, d— 10 turns No. 34 wire 45 turns No. 2§ wire

All coils close-wound, Diameter of form 17 inch.
The above roils cover all of the popular 8. W.-broad-
vast and Amateur Lands.
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Any standard commercinl SW colls will work if de-
signed for 100 mmf. condensers. Otherwise change tun-
ing condensers to match colls that are deslgned to
work with 140 mmf. condensers.

Spacing between grid coils and tickler or antenna
eoil is 4 inch

Parts List—Shuart 3-Tube Superhet

1—8x12x1 Inch Chassis 1/16 in. Blan.

1—T7x12 Inch Panel 1/16 in. Blan.

1—drum dial—National.

1—100 mmf. Variable Condenser, Clock-
wise, National—270°

1—100 mmf. Variable Condenser, Counter
Clockwise, National—270°.

2—35 mmf. Variable Condensers, Ham-
marland.

8—5 Prong coil forms, small Hammar-
lund.

2—National Isolantite sockets (5 prong).

1—National Isolantite sockets (7 prong).

2—National “Airtuned” IF. Transform-

5.
3—Tube shields, Hammarlund.
3—6 prong tube sockets, wafer, Eby.
2—.5 MF. Bypass condensers.
1—5 MF. Bypass condensers.
7—01 MF. Bypass condensers.

3—.0001 MF. Mica grid cond.

1—=22,000 ohm voltage divider, tapped at
12,000,

2—100,000 resistors—1 watt, Lynch (In-
ternational). -

1—20,000 resistors—1 watt, Lynch, (In-
ternational).

1—300 ohm resistors— 1 watt, Lynch-
{(International).

1—250 ohm resistors—1 watt, Lynch (In-
ternational).

1—1 meg. resistor—1 watt, Lynch (In-
ternational).

1—20,000 Volume control, Acratest.

1—Antenna-Ground binding post strip,
Eby.

1—Speaker binding post strip, Eby.

1—4 wire cable.

For “Beat Oscillator tuning wunit, see
text.”
1—2AT or BAT tube, Gold Seal.
1—2A5 or 42 tube, Gold Seal.
1—58 or T8 tube, Gold Seal.
1—57 or 77 tube, Gold Seal.

er

Bottom View of Mr. Shuart’s 3-Tube Superhet.
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SHORT WAVE PHYSICS

-~

The directional antenna used by Dr. Karl Jansky in detecting galactic radio waves is mounted on wheels and rotated by a syn-
chronous motor, so that it makes one complete rotation every twenty minutes.

Short-Wave Signals from
Interstellar Space

® MYSTERIOUS radio waves which

appear to come from the direction of
the eenter of the Milky Way have been
discovered by Dr, Karl G. Jansky of the
Bell Telephone Laboratories and were
desceribed by him in a paper delivered
before the International Scientific
Radio Union in Washington, D. C., on
April 27, 1933. They are short waves

(14.6 meters) at a frequency of about
twenty million cycles per second, and

Dr. Karl Jansky at one end of the antenna
used for receiving galactic radio waves.

ware discovered in the course of radio
studies carried on as a regular part of
telephone research. The intensity of
these waves is very low, so that delicate
apparatus is required for their detec-
tion.

An investigation of their nature and
source has been carried on for some
time, and a preliminary report was
published in December of last year.*
Unlike most forms of radio disturb-
ances, these newly found waves do not
appear to be due to any terrestrial
phenomena, but rather to come from
some point far off in space—probably

*Proceedings of the Institute of Radio Engi-

neers.

far beyond our solar system. By a
series of investigations carried on over
a considerable period, the direction
from which these wawves arrive has
been determined. DMeasurements of
the horizontal eomponent of the waves
were taken on several days of each
month for an entire year, and by an
analysis of these readings at the end
of the year, their dirvection of arrival
was disclosed.

Directions such as northeast or
southwest have mno application, of
course, except to things on the. earth.
Objects in space surrounding us are
located by their right ascension, meas-
ured in hours to the east of the vernal
equinox—the position in the sky in
which the sun appears at the beginning
of spring—and by their declination in
degrees above or below the Equator.
The coordinates determined for the

newly discovered radio waves are a
right ascension of 18 hours and a de-
clination of about 20°. The right
ascension has been determined quite
accurately but there is still some uncer-
tainty about the declination.

The position indicated by these co-
ordinates is very near to the point
where the plane in which the earth
revolves around the sun, ecrosses the
center of the milky way, and also to
that point toward which the solar sys-
tem is moving with respect to the other
stars. Further verification of this di-
rection is required, but the discovery,
like that of cosmic rays, raises many
cosmological questions of extreme in-
terest.

Took 40,000 Light-Years to Reach
Earth
Electrical energy in the form of radio
waves, which sei-

The automatic recorder which made a continuous ink record on
a moving paper strip, like that shown just opposite, of the galac-
tic short-wave signals received by Dr. Jansky's special revolving

antenna and ultra-sensitive S.W.

entists believe
come from a
point so remote
in space that it
requires between
30,000 and 40,000
light-years for
the waves to
reach the earth,
was heard by
radio listeners
throughout the
United States in
a recent hroad-
cast. It was the
first such experi-
ment ever carried
out. The sound,
generated by the
waves arriving at
a supersensitive
receiving set op-
erated by Dr.
Karl G. Jansky,
research engineer
of the Bell Tele
phone Labora-
tories’ experi-
mental station at
Holmdel, N. J.,
sounded like

receiver. steam escaping
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American broadcast listeners were recently entertained by short-
wave signals originating far out in interstellar space. The sig-
nals, which have also been recorded graphically on a paper
chart, were picked up on an ultra-sensitive short-wave receiver
on a wavelength of approximately 14.6 meters, or a frequency
20,550 kilocycles at Holmdel, N. J. A special antenna rotated
by motors was used to pick up the signals from space which
seemed to emanate from the region of the constellation of
Sagittarius (the Archer).

from a radiator. Wires carried the
sound from the New Jersey receiving
station to the WJZ coast-to-coast net-
work. . .

Dr. Jansky, speaking of his work
carried on secretly for more than a
year, said an immense amount of elec-
trical power would be necessary to
transmit waves over such distances.
Some of the stars, however, have been
found to radiate as much as 500 sextil-
lion horsepower, he added.

Signals Emanate from Region of
Sagittarius

Dr. Jansky was introduced by 0. H.
Caldwell, former Federal Radio Com-
missioner, who explained how the re-
search engineer, using an antenna
rotated by motors, determined the point
in the sky from which the waves ap-
parently arrive through space. The
rotation of the earth on its axis causes
the waves to strike the earth at dif-
ferent angles, depending upon the time
of day and the season of the year. By
carefully checking the gathered data it
was discovered that the waves were
arriving from the region of the constel-
lation of Sagittarius (The Archer),

Mr. Caldwell, in introducing,
Jansky, said:

“These radio impualses from the stars
were discovered by Karl G. Jansky of
the Bell Telephone Laboratories while
he was studying the faint static hiss
that can be heard on a sensitive radio
set when its amplification is turned up
so as to get the faintest possible signal,
At Holmdel, N. J., where the Bell
Laboratories have a 400-acre tract in
the woods, Mr. Jansky has a tremen-
dously sensitive receiving set, with a
long antenna system mounted on wheels
s0 it can be turned in any direction.

“Using this elaborate, sensitive
equipment to listen to the faint static
hiss that is always present in such a
sensitive recziver even on the best days
or nights, Mr. Jansky noticed that the
hiss was always a little stronger com-
ing from one direction that from other
directions, and also that this directional
maximum was continually rotating
around the horizon, approximately once
every day.

Dr.

Accurate Records Pile Up Evidence

“At first he thought naturally that
this maximum of his had something to
do with the sun’s position and with the
earth’s daily rotation. But when he
began to keep accurate records of the
shifting of position of this stronger
hiss, which 1s recorded by automatic
measuring instruments, Mr. Jansky
noticed that each day its position was
just a little bit ahead of the position at
the same hour the day before, That is,
in a week there would be a difference
of half an hour in the position of
maximum hiss. In a month a differ-
ence of two hours. So apparently this
strongest hiss was not following the
sun's position at all, but was following
something which gained on the sun
about 4 minutes a day, or two hours a
month, or a whole rotation of the
heavens in a year. Mr. Jansky said
nothing in publie but continued to keep
his records carefully over a whole
year, and at the end of that time, the
maximum hiss was back again, once
more coming from exactly the same di-
rection as it did on the same date 12
months before.
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“Evidently then, the radio waves or hisa
Mr. Jansky was picking up was coming
from some definite spot in the sky of
stars, entirely independent of the sun's
changing position among the stars. The

instruments were detecting a stream of
radio coming from some fixed point in the
universe of stars, outside of the earth, the
sun or the solar system—radie impulses
from the stars themaelves!”

LOOKING AT SOUTHERN Sk

Simplified map of the Southern sky for

July 21 (10 P. M.) showing point from

which interstellar short-wave signals
may he expected.

o
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The mute evidence of the reception of short-wave signals from space is presented
ahove, this chart showing just a small section of one of the long records made
uring Dr. Jansky's tests.
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DIRECTION
OF MAX.
RADFATION
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This diagram shows the direction of
maximum radiation from a vertical an-
tenna excited by harmonics.

EFORE the extraordinary range of
short waves was discovered by
amateurs, it was held as incontro-
vertible that the electric waves

followed the surface of the earth, and
that the strength of the field decreased in
proportion to the distance. It was as-
sumed as simply natural without its
causing any more surprise and atcention,
that for communication at a very great
distance only long waves were service-
able, with the expenditure of correspond-
ingly great energies. Operation was car-
ried on with wavelengths of 2 to 3
kilometers (that is, with frequencies
from 150,000 down to 100,000 cycles)
and with energies of many hundred kilo-
watts,

The shorter the wave, the less suitable
it seemed for distant communication.
Waves of a few thousand meters were
used in continental communication, but
not in transoceanic. Waves of about
1,000 meters and less were intended for
internal communication and for neigh-
boring states. Finally eame the waves
of 600 and 300 meters for communication
of ships with one another and with coast
stations; that is, mostly for very short
distances,

Waves Below 300 Meters Were Consid-
ered Useless

Waves of less than 300 meters were
considered entirely useless, because they
actually proved very unreliable in com-
munieation at short distances; for which
at any rate, they appeared in question.
It did not even cause thought that, dur-
ing the war, weak German ship and
field stations in Turkey were ocecasionally
heard on the 300-meter wave by crystal
receivers located in Germany. Likewise,
the fact that the ships with their re-
sounding transmitters disturbed or
drowned out the first 300-meter radio

* The following Is a section from the book
“Radlonmatenrstation f£i'r kurze Wellen,”” by
F. Bbdigheimer. This should be of great in-
terest to all short wave amateurs.

By F. BODIGHEIMER

The author gives high credit to short
wave amaieurs who have contributed
greatly to the data here presented on
short wave phenomena. The question of
whether short waves penetrate the
Heaviside layer, thus making possible
radio communication with other planets,
is here considered.

stations at night from “impossibly” great
distances, received no consideration. The
fact was established: waves of 300
meters and less are absorbed by the in-
fluence of the sun'’s rays in their course
along the surface of the earth, That
they were more serviceable at night and,
under certain circumstances, audible at
very great distances, was attributed to
the absence of the solar radiation,

r’ A

FIG 2

N A

The radiation from a horizontal an-

tenna is evenly distributed over almost
180 degrees, as shown,

Amateurs Pioneers in Short Wave Work

Now, against considerable resistance,
these views have fundamentally chanpged.
The pioneers of the new conception were
the amateurs, who even today have at
their disposal the greatest experience
and in part stand preéminent in the
clarifying of still doubtful- problems.
Below iz a brief outline of the now fa-
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Radiation at various frequencies, 1 to

4, some of which are partly bent down-

ward, some passing through the Heavi-
side laver with parallel deflection.
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SHORT WAVES
PROPAGATED?

miliar laws for short waves, which touch
on the new problems of propagation fore-
most in interest. The general laws here
given rest on the personal investigations
of the writer in the years 1926 and 1927;
but, with reference to their general phys-
ical basis, on previously known facts or
theories. The special data regarding the
influence of the weather are based on
independent researches performed by
Dr, Karl Stoye and the writer, who have
had occasional interchanges of ideas.
These investigations are still going on.

(1) Thes maximum radiation from a
vertical antenna, especially if it is stimu-
lated by harmonics, projects obliquely up-
ward at an angle. (See Fig. 1.)

(2) A Thorizontal antenna radiates
evenly, over an angle of nearly 180 de-
grees (Fig. 2),

(3) At a height of 50 to 100 kilometers
(30 to 60 miles) above the surface of the
earth, there is, according to Heaviside's
theory, a stratum of atmosphere which,
because of the sunlight and the electron
radiation of the sun, is distinguished by
a very large number of free negative
electrons per unit of space and, because
of the slight atmospheric density, by a
very great number of heavy ions or posi-
tive particles. In view of the great open
stretch, there takes place, by impact ioni-
zation, a further increase in the number
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The space radiation is bent downward;
more exactly it is refracted and totally
reflected (at certain frequencies).

of free electrons. The electron density
gradually increases in a vertical direc-
tion and again decreases. The dielectric
constant of the Heaviside layer is small-
est where, in consequence of very great
electron density, the electrical conductiv-
ity of the layer is greatest. This grad-
ual change in the dielectric constant
effects a refraction similar to astronomi-
ca] réfraction (also analogous to the for-
mation of the “Fata Morgana” and mir-
ages) and finally total reflection of the
electromagnetic radiation (see Fig. 3).
The space radiation is thus bent down-
ward.

Ultra Short Waves Pierce Heaviside
Layer

(4) The refraction is, as in the case of
light, dependent on the frequency High
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HEAVISIDE LAYER
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TRANSMITTER SURFACE OF THE EARTH
(3) DIFFUSION OVER THE TRANSMITTER

A

FROM
TRANSMITTER

ZONE OF AUDIBILITY
(I) DIFFUSION GVER THE RECEWER

(€) DIFFUSION ON BOTH SIDES

)

Assumed diffusion of energy by strata
of high relative moisture; normal
course of radiation in dotted lines. For
the sake of simplicity, a straight course
of radiation and reflection was drawn,
instead of indicating refraction.

frequencies (short waves) are less
strongly refracted than low frequencies
(long waves). A pencil of electric waves
of different frequency, increasing from
I-IV (cf. white light) would behave as in
Fig. 4. (This is similar to the production
of rainbow colors in the refraction of
white light.) The range is smaller in
the ease of long waves than in the case
of short ones. Very high frequencies
(ultra-short waves) are no longer re-
fracted, but pass, with a parallel deflec-
tion, through the Heaviside layer; since,
in consequence of the slight refraction,
the limiting angle for total reflection is
not reached, Rays striking the Heavi-
side layer perpendicularly pass through
it unrefracted.

(5) The energy of ground radiation,
whose proportion of the total radiation
is great (especially with horizontal an-
tennas) is quickly absorbed in conse-
quence of the ion density being high near
the ground, and because of other sources
of loss. On the contrary, the space radia-
tion moves along in the Heaviside layer
almost without loss, because of the slight
ionic density,

(8) The absorption in consequence of
the greater ionie density near the ground
is less, with high frequencies, than with
the lower ones. The fact that the ground
wave is nevertheless (as a rule) more
quickly dissipated, with high frequencies,
than with lower, is attributable to other
sources of loss.

The Cause of “Dead Zones”

(7) Since the ground radiation is used
up after a few miles, while the space
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radiation desecends again to the earth
only after a greater distance, there re-
sults a silent zone, in which there is no
reception or only weak signals are heard,

(8) The height or make-up of the
Heaviside layer, or perhaps both factors,
changes with the time of day and of
yvear and with the changing activity of
the sun spots. Therefore these factors
have a great influence on the propaga-
tion of the short waves.

Best Frequency Varies With Seasons

With equal frequencies, the range is
greater at night or in the winteir than by
day or in the summer; hence, for ex-
ample, for these wavelengths:

20 meters by day in the summer: Euro-
pean communication,
by day in the winter: DX
(distance) communication;
40 meters by night in the summer: still
European communication,
by night in the winter: DX
(distance) ecommunication;
80 meters by day in the summer: almost
useless,
by day in the winter: places
very near at hand;
by night in the summer: Eu-
ropean communication,
by night in the winter: also
DX (distance) eommunica-
tion.

MAX. RADIATION ¥

TRANSMITTER AUDIBILITY
(@) NARROW ZONE OF
GREAT INTENSITY OF SOUND

TRANSMITTER ZONE OF AUDIBILITY

BROAD ZONE OF LOW INTENSITY
SOUND MUCH RADIATION LOST

FlG.6

Vertical antenna (a) excited into har-

monic oscillation and horizontal an-

tenna (b) with its characteristic radi-
ation,

(9) The shorter the wave (the higher
the frequency), the better it is suited for
communication by day and in the sum-
mer; but the less it is suited for com-
munication at night and in the winter,

(10) Ultra-short waves are mot de-
flected downward; with regard to their
usefulness for communication, they be-
have almost like light waves. (In so far
as communication with other heavenly
bodies might be considered, them ultra-
short waves would be the most suitable.)
The limit between the ultra-short waves
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and those still serviceable for “DX” (dis-
tance) is not sharp, but varies with the
time of day and of year. It lies at about
10 meters, as calculation and practical
experiments have shown. The present
experiments with 10-meter waves there-
fore lead toward “DX"” communication in
summer and by day, which should be
noted.

Condition of Atmosphere Affects Short
Waves

(11) Considerable influence seems to
be exerted according to investigations
not yet completed, by the weather or,
more correctly, the condition of the at-
mosphere at the edge of the stratosphere,
In fact, there evidently is a considerable
significance in the “moisture content” in
the higher strata of air; shorter waves
show themselves most sensitive to these
influences. The influence of the weather
is therefore stronger on 20-meter waves
than on those of 40 or 80 meters length.

(12) Uniformly dry air over trans-
mitter and receiver seems to be the best
condition for good “DX” (distance) radi-
ation (by day there is strong interfer-
ence by increased absorption).

(13) Meteorological conditions, and
probably alse the Heaviside layer, are
subject to marked changes (particularly
the Heaviside layer) at twilight, and at
times of disturbances in the earth’s mag-
netism. The results are more or less
rapid displacements of the zones and,
therefore, changes in signal strength.
This gives an explanation for “fading”
which, according to the current explana-
tion that it is caused by the difference in
phase between space wave and ground
wave, would be inexplicable in the ease
of short waves,

(14) At places in the middle of the
zone of maximum sound intensity, the
power of the transmitter received plays
a small part. With favorable atmo-
spherie conditions, one hears very slight
energies (weak signals) with the sound
intensity R9.

(15) The form of antenna, vertical or
horizontal, is of distinet significance.
From Fig. 6 it is evident that the hori-
zontal antenna is more favorable for
close communication (Europe) ; the verti-
cal antenna, exeited on a harmonie, is
better for “DX” communieation, though
to be sure over a relatively narrow zone.

(16) From the viewpoint of short
waves, it is also possible for us to look
differently at long waves. Here too the
ground wave is far from playing the
part still assigned to it today. It does
not reach far; with our chief German
stations, in the autumn of 1930, not even
200 kilometers (125 miles).

Reception improvement in the local
zone is a question of the antenna, like-
wise a question also of frequency! This
effect should be studied carefully by those
who are seeking the salvation of long-
wave radio by utilizing tremendous
transmitting powers.—Funk Bastler.
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Guglielmo Marconi recently stated that he believes directed ‘““heam™ waves can and do penetrate the Heaviside layer,

reaching out into space to distances as great as 48,000,000 miles.

Picture at left shows “earth-bound” ground and echo

waves, the latter reflected by the Heayiside layer.

Can We RADIO the Planets?

A New Use For Amateur Radio

forty years ago, that you could send
a message clear around the world
without the use of wires, even the
greatest electrical experts of the day

IF someone had made the statement,

would have strongly doubted the sanity
of the man making such an assertion,

We are getting rapidly over the won-
derment ereated by radio and are becom-
ing accustomed to the impossible.

Fig. 2—A “celestial” vacuum tube, in which the sun gives off the electronic

stream in the direction of the arrows.

The various planets may be taken

respectively as plates and grids in a multi-element tube; while the atmospheres
of the planets are analogous to the gasFadhering to the plate and grid, as shown
in Fig, 1.

In the February, 1927, issue of RaADIO
News (of which I then was the pub-
lisher) appeared an illustrated article
written by myself and entitled “Can We
Radio the Planets?” which is reproduced
at the end of the present article.

The 1927 article is chiefly interesting
because it ecame in for a good deal of
ridicule at that time; while today Mar-
coni, in eonjunetion with many other sei-
entists, has reached the conclusion that
it will not be long now before it will in-
deed be possible to send radio signals to
the heavenly bodies.

As I said in my former article, again
I do not wish to have the meaning mis-
construed when I speak of signaling the
planets. There ig no idea in my mind,
at the present time, of communicating
with imaginary inhabitants of the Moon,
Mars or Venus. The purpose of sending
signals is purely for scientific research
which will, in due time, give us a much
better understanding of radio waves. It
is admitted today that we know praeti-
cally nothing of what happens to the
radio wave after it leaves the transmit-
ting aerial and until it impinges on the
receiving aerial.

The thoughts which I advance here, I
believe to be new so far as radio ama-
teurs are concerned, and I also believe
that in due time something will come of
them.

No doubt, the radio amateurs will re-
member that I am the one who in 1910
fought their battles in Washington; and
an editorial which I published in the
February, 1912, issue of MoperN ELgc-
TRICS became the basis of the present
radio law, whereby the radio amateurs



132 OFFICIAL SHORT WAVE RADIO

HE author of this article presents some new

views on how radio amateurs, with modest equip-

ment, can now actually experiment by sending
signals to the Moon, which, reflecting the radio waves,
should make it possible to have other amateurs receive
them at another point on our planet.

Our front cover depicts this idea graphically.
While revolutionary, the idea is by no means new, and
recent scientific investigations tend to show that it
may already have been accomplished.

Scientists have believed until recently, that the
so-called Heaviside layer would serve as a barrier to
any radio waves which might try to leave the earth.
Recent research and experiments, however, have shown
that certain short-wavelengths apparently penetrate
the Heaviside layer and are reflected by some heavenly
body, or possibly by streams or bands of electrified
particles in space, for the simple reason that the signals
were received after an unduly long time. There are
other theories as to where the delayed signals may
have spent their time, but the most plausible is, that
they actually penetrated the Heaviside layer, sped out-
ward into space where they struck some heavenly body,
for example, and were reflected on a long joprney back

OBSERVER

to earth, where a receiving instrument recorded them.

By HUGO GERNSBACK
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OBSERVER

Fig. 4 shows a radio beam-transmitter “A" at some point

on the globe, transmitting a beam to “B” or “C”. As the

angle of the beam is varied, the respective observers will

get the signal either strongly or not at all. By this sys-

tem it will be possible to explore the interior of the earth,
to ascertain the size of the earth’s iron core.

were allotted the ter-
ritory below 200
meters. Atthat time,
the authorities in
Washington thought
this was a good joke
on the amateurs; be-
cause no one knew
what to do with
wavelengths below
200 meters and they
were thought then
to be of little use.

It may well be that
history will repeat
itself and interplane-
tarian signalling will
open up avenues fo-
tally unsuspected to-
day.

S

Fig. 3 shows how, by
means of a powerful
beam transmitter, lo-
cated at some point
“A” on our globe, we
can send a beam of
radio waves to the
moon, which, being
more or less metallic,
will reflect the beam
at the same angle.
An observer, located
at “B"” on the oppo-
site side of the earth,
will receive the sig-
nal back from the
moon, a distance of
238,000 miles, in two
and a half seconds
after it leaves the
transmitter “A”.

I need not tell the transmitting ama-
teur that with very little power it is pos-
sible today to literally radio around the
world. Five- and seven-and-a-half-watt
short-wave transmitters have been heard
half-way around the world, repeatedly
0f course, we still have the old “Heavi-
side layer” bugaboo to contend with; it
is even doubted by some authorities that
it is possible for any sort of short wave
to penetrate the Heaviside layer and
leave our planet. I emphatically dis-
agree with these authorities for the fol-
lowing simple reasons: radio waves are
electromagnetic waves, like light. Little
proof is required that light waves from
regions of other worlds do pass through,
not only the Heaviside layer, but the
atmospheric layer as well. It is admitted
that light waves in their passage through
these layers are refracted; and this re-
fraction is the counterpart of the “reflec-
tion” of radio waves in the Heaviside
layer,

When, however, radio waves become
sufficiently short, I do not believe that
the Heaviside layer will stop them, any
more than it stops the light or heat
waves. Indeed, we have already joined,
in the electromagnetic spectrum, radio
waves and heat waves; so that no longer
is it possible to distinguish between them,
since they merge at some indefinable
point.

No one knows, at the present time,
what kind of short radio waves will pene-
trate the Heaviside layer; they may be
waves of B meters or of 5 centimeters or
5 millimeters. No one knows, berause no
one has as yet tried it; and here is where
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the radio transmitting amateur comes in.
The problem is not as difficult as we
might believe. We know from experi-
ence that even minute power makes it
possible to ecommunicate over great dis-
tances on earth by means of short waves.
If the right wave is finally selected, I
sincerely believe that, with power from
100 watts upwards, it may be possible to

ity

T”
it T

Fig. 1 shows the interior of a vacuum
tube where (1) is the filament, E is the
stream of electrons going in the direc-
tion of the arrows, (2) is the grid, (3)
is the plate. The small dots surround-
ing the grid and plate indicate a layer
of gas always adhering to metals, a
miniature Heaviside layer, which the
electrons must pierce.

send a2 wave to the Moon, and have it
reflected back to earth without undue
difficulties.

If this belief is correct, it will then be
possible for a group of amateurs to do
the following: the system used in Fig. 3
can ecasily be used. The transmitting
amateur, let us say at some point in
North America, by means of a direct
aerial (as shown also on the front cover
of this magazine) directs the radio wave
at the Moon when it is at the proper
elevation, The Moon, as well as most of
our planets, is partly metallic in sub-
stance. The Moon, therefore, will serve
as a gigantic reflector and, if the wave
leaves the earth and penctrates the
Heaviside layer, and is enabled to travel
the. distance of some 240,000 miles, the
wave will then be reflected; just as the
sun’s light .rays are reflected from the
Moon, making it possible for us to see
the Moon.

If, now, another amateur stationed on
the other side of the globe, let us say
Australia or South America, has also a
directive aerial pointed to the Moon
overhead, he should be able to record the
signal, if this theory is correct.

If the transmitting and receiving ama-
teurs are possessed of chronometers and
signals are sent out, let us say, at the
beginning of every minute on a pre-se-
lected day, the receiving amateur will
note the incoming signals, which should
be received by him in about 2% seconds.
The reason is that radio waves, like light
waves, travel at the rate of 186,000 miles
a second. A little caleulation will show,
therefore, that for them to go out to the

Moon, some 238,854 miles, and return,
will take a trifle over 232 seconds. If a
great number of observations are made
in this manner, it is possible to come to
an exact result; and we will be enabled
to learn a lot more about radio than we
know today.

I would advise amateurs making these
tests that everything is not as simple as it
might seem from this rough outline. One
thing the amateur should realize is that
he should have the assistance of a com-
petent astronomer, who will guide him in
minor problems that come up during
these experiments. One of the problems,
for instance, is that neither the earth nor
the moon is at rest, with regard to the
other, and that they move constantly. All
this must be taken into consideration
when tests are made. Another point to
remember is that, while ultra-short waves
may pierce the Heaviside layer, yet they
will be affected by it by some sort of re-
fraction, just as light waves are refract-
ed through the atmosphere. Unless these
factors are compensated, serious errors
are liable to creep up; and, not only that,
signals may be missed entirely, because
they may never reach the Moon, which
is the target, and therefore they cannot
be reflected or received.

Yet, the cost of these experiments is
not prohibitive, even te the modest ama-
teur; and the fame that will come to him
and his co-workers, when sufficient proof
is received that signals have aectually
been sent to the Moon and back, will com-
pensate them for all the time, money and
effort that have been expended on the ex-
periments.

Just what benefits we will derive from
turning the trick, no one can even re-
motely perceive today. It is eertain that,
sooner or later, man will travel, not only
to the Moon, but to other planets, by
means of space-fliers; and before that
happens, science should certainly be in a
position to say whether it will be possible
or not to communicate with such fliers,
once they have left the confines of the
earth.

Can We Radio the Planets?
By HUGO GERNSBACK

Member of Amervican Physical Society

HEN Jan Lippershey built his
first telesecope in 1608, he came
in for severe condemnation, be-

cause it was argued that such

an instrument of the devil could never
do any good. When our own Pereival
Lowell first propounded his theory of the
Martian canals and Mars as the abode of
life, he, too, was greatly ridiculed as a
visionary; and even today orthodox
astronomers do not share his views.
When the firsc teiescope was built, the
then intelligentsia could not see any good
in it, except as an instrument of the
devil; so wien I ask the question, “Can
we radio the planets?”’ I know that I
shall be subjected to not a little ridicule.
The telescope and spectrum analysis
have opened the heavens to us to a tre-
mendous extent, and enriched our scien-
tific knowledge immeasurably. Speec-
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trum analysis has shown us that stars,
millions of light years removed from us,
are constituted of identically the same
matter as that found in our own earth;
making it, therefore, reasonably certain
that the entire universe is composed of
practically identical matter, with little
possibility of exception.

As you will see further on, when I pro-
pound the question, “Can we radio the
planets?’ I do not necessarily imply that
in doing s0 we ean send intellipence to
Mars or to Venus, or to the Moon, with
the expectation of getting an answer—
although the latter may not be as impos-
sible in a hundred years as it is now.
I am simply trying to show that, by
making a start, the greater the art of
radio and our knowledge thereof will
become.

The largest telescopes have been made
possible through the generosity of our
wealthy people, and it is, therefore, not
impossible to hope that what has been
done in building telescopes ecan be dupli-
cated in building super-power stations
for radio for research purposes. I might
say, right here, that the benefits derived
from such a super-power radio station
will no doubt be vastly greater than from
building a telescope, and for the follow-
ing reasons:

The telescope is useless when it comes
to exploration of our own earth, It is
built to explore the heavens. A super-
power radio plant can be used, not only to
explore the heavens, if I may call plane-
tary space such. but also for tremen-

TABLE OF VIBRATIONS

WHOSE EFFECTS ARE RECOGNIZED AND STUDIED

I Octave
2nd
3d
arh
Sth
6th
Tih
Bth
9th
Oth
15th
20th
25th
Ik
I5th
40th
d51h
461k
4Tth
481k
191k
50th

627,776
> Jumxnomu

S5in
53Tk
S8ih
58th
Otk
L1

In this table, beginning at the 25th
octave and ending with the 45th, we
have what may be termed the radio
band of vibrations. It is thought that,
as we approach wavelengths or fre-
quencies near those of heat, it will be
readily possible to pierce the Heavi-
side layer.
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dously important radio research work
between points on our own planet.

Penetrating Short Waves

I am fully aware of the eriticism that
will at once be raised, that it is not pos-
sible for us to send a radio beam beyond
the confines of our own atmosphere, due
to the so-called Heaviside reflecting layer
effect, which is supposed to exist a hun-
dred or so miles above the surface of the
earth. Aceording to the researches of
the eminent scientist, Oliver Heaviside,
the upper layers of our atmosphere are
supposed to be so conductive electrically,
due to the ionizing effect existing at such
heights, that the radio waves are reflect-
ed: and it would thus seem impossible
that we could project a radio beam out-
side of the confines of the earth.

This may be perfectly true when it
comes to the usual radio waves, such as
have been used in the past varying from
some 15 meters up to 25,000 meters; al-
though I maintain, along with many
other physiecists, that the Heaviside effect
has never been proven conclusively. I
am equally certain that at lower wave-
lengths, say from two meters down-
wards, entirely different conditions ap-
pear, for the following reasons:

We know that radio waves are moth-
ing but an electromagnetic activity, the
same as light waves or heat waves. It
is believed that, the lower down we go
in the wavelength scale (that is, the
higher the freguency), the easier it be-
comes to penetrate the Heaviside layer,
if we grant its existence at all. Light
comes to us, from the sun and the plan-
ets, through the Heaviside layer; so we
know that the Heaviside layer cannot
stop light waves. To be sure, the fre-
quency of light waves is enormously
higher than that of even the shortest
radio waves; but it still seems reason-
able that for waves of the length of two
meters, or even less, the Heaviside layer
should not cause us undue worry.

Incidentally, interplanetary conditions
are about the same as we find in our
present vacuum tubes. Fip. 1 shows a
vacuum tube, in which (1) is the fila-
ment; (2) the prid; (3) the plate. Elee-
trons are given out by the filament (1),
and shoot in the direction of (3); but,
surrounding the grid and the plate, there
is a miniature Heaviside layer, com-
posed of a slight amount of gas, which
surrounds all metallic and other matter,
and which the electrons must first pierce
befors they can reach the grid or the
plate.

In the Interplanetary Vacuum

Given a reasonably strong bombard-
ment of electrons, this internal tube
“Heaviside layer” can be broken down as
is well known. Conditions on earth seem
to be similar. If we employ the right
radio wave, with sufficient power behind
it, it should be possible to pierce the sup-
posed Heaviside layer and shoot the
waves out into free space. In this we
would be assisted by the force of the
solar radiation itself. This is made plain

in Fig. 2, which shows that our own
planetary system is nothing but a vac-
uum-tube arrangement on a large scale.
We have the sun in the center, with the
planets outside, which in this case be-
come the plate and grid of ocur celestial
vacuum tube.

It will be noted that the solar radia-
tion is in the direction of the arrows. It
would seem, therefore, that a beam of the
correct radio wave sent, let us say, from
the earth to Mars, when in “conjune-
tion,” would stand a better chance of
being transmitted than vice versa, For
that reason, it would seem that a sup-
posed signal emanating from Mars earth-
ward would find it necessary to work
against the stream of solar emanations,
and encounter more resistance than if
the case were reversed and the signal
were sent from earth to Mars.

Mareoni, in his recent researches, has
shown that it is possible to conserve a
great deal of energy by using his so-
called “beam system.” The beam system
is nothing but a reflector arrangement
whereby practically all of the energy is
sent in one direetion to the exclusion of
other directions.

A Super-Reflector

Suppose we should now er~ L a tremen-
dous power plant, which would use, let
us say, 100,000 kilowatts, radiating the
power on a wavelength of 2 meters or
less, using the beam system of reflec-
tion. What would happen if such a tre-
mendous amount of energy were let loose
into the ether, we do not know today.

The question of sending intelligible
messages to Mars or Venus need not be
dealt with here at all, although it opens
up interesting speculations. To the con-
trary, this discussion confines itself to
practical scientific research, as will be
apparent from a study of Fig. 3. It is
known that radio waves can be reflected,
just as light can be reflected, by means
of a mirror. Hertz was the first to point
this out, and Marconi is making use of
the system by reflecting his beam, using
metallic-screen reflectors to do so.

Scientists today are pretty well agreed
upon the faet that the interior of the
earth is composed largely of iron; prac-
tically every meteor that falls from the
heavens is composed of iron; and practi-
cally -every star investigated shows a
large proportion of iron in its makeup.
The conclusion, therefore, may be drawn
that the moon, for instance, must there-
fore be largely composed of iron. It
would therefore make an execellent re-
flecting medium.

Suppose now, that we proceed to erect
our 100,000-kilowatt radio beam-trans-
mitter at a point somewhere, indicated at
A, on our globe, It will now be possible
to direct a beam towards some point on
the moon, where the angle of incidence
will be suitable. The radio beam reflect-
ed, therefore, would come back to earth
somewhere, shown at point B. It would
be a simple matter for an astronomer to
calculate the exact angle at which the
beam should be sent, and it should be
possible for an observer at B to detect
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the reflected beams, if reflected they are.
This could be easily proven as follows:

The distance between the earth and
the moon is, on the average, 238,854
miles.

Radio waves travel at the rate of,
roughly, 186,000 miles each second. If
both observers, at A and B, were using
chronometers, and if a signal were sent
from A at a certain time, the signal going
out to the moon and reflected from it
would be found to return to the earth
in a little more than two and a half sec-
ends, This would afford, therefore, a
complete proof of the theory.

The same method might be used, per-
haps, with other heavenly bodies, such as
Mars or Venus; and would be of tremen-
dous assistance te sciénce in general, if
found praciical. What immediate ben-
efits would be derived, in dollars and
cents, I am in no position to state; al-
though I believe many valuable discov-
eries, incidental to the effects produced,
would no doubt be made sooner or later.

It has often been proposed to use the
well-known Goddard rocket to explore
the heavens, and have this rocket
equipped with radio instruments which
could send back a signal, thereby prov-
ing or disproving the Heaviside theory.
It is possible, by means existing today,
to construct such rockets. Indeed, the
Society for the Exploration of the Uni-
verse, which is now being founded in
Vienna, Austria, proposes to build such
a rocket., Dr, Franz Hoeff, the noted
Viennese zeientist, and chief promoter of
the plan, states that the first experiment,
which is to be followed by others, ecan
best be carried out with the rocket con-
taining several kilograms of explosive
flashlight as the only load. The shock
accompanying the landing on the moon
would bring the flashlight to explosion
and, with the help of the modern tele-
scopes, the explosion would be noticeable
from the observatories of the earth.

It would seem quite simple to incor-
porate a radio set in such a rocket, at no
excessive cost. Of course the radio set
would no doubt be smashed to atoms
when the rocket landed on the moon; but
this need not worry us. The experiment
is supposed to be made only to prove or
disprove the Ieaviside theory; and the
signals, providing the apparatus fune-
tioned properly, could be sent back to the
earth for a distance of some 238,000
miles, until the rocket actually struck the
surface of the moon, when the signals
would cease,

Many other important facts, would
surely be discovered through experimen-
tation of this kind on a large scale;

And last, but not least, the subject of
communication between the planets ean
then be undertaken in earnest, If we
find out, by experiment, that we can re-
flect a radio beam from the surface of
the moon, we can be reasonably certain
that, given sufficient power, the same
beam system can be used to send signals
to either Mars or Venus; as these two
planets hold forth the greatest hope of
being the abode of some sort of life.
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First line up the main sections of the
variable gang condensers and tighten the
set serews on the shaft.

Then let out the adjusting screws on
the trimmer condensers C5 and C6 of the
tuning condenser sections C2 and C3 re-
spectively, and adjust trimmer condenser
C4 to about its midposition (hali-
meshed).

Next tune in a weak station by adjust-
ing the dial which controls the main
variable condensers and the regeneration
condenser CT. The regeneration con-

—

denser CT should be adjusted until the
characteristic regeneration whistle is
heard. Then it should be adjusted just
below the spill over or whistling point,
and the station tuned in by adjusting the
main tuning condensers, until the station
comes in as strong as possible.

The final adjustment can then be made
with trimmer condensers C4, Cb and CB6.

The adjustment of trimmer condensers
€5 and C6 should be tried on different
stations at different points of the dial.

57

CH! & CH2

Hi8

NOTE; F2 AND P TERMINALS OM
BOCKET S0, NOT USED.

Quan.
1 Chassis, all mounted, svith

el CE R

.

B b ok ok ek et et

ON COMPANY

Parts Required for Baird Univer-
sal Short Wave Receiver

FPart and No.on
Type Diagram

8 sockets riveted
81, 82, 83, 84, 85, 86, 87, 88
2 coll shields 81, 082, OS82
3 tube shields T81, T82, TSI
2 condensers C10, C13
and 1 3-post binding
stri

Gnd., Short Ant., Long Ant.
Coll Bockets 89, 810, 811
ig-tail Resistors R1, R2
0001 Mfd. Condensers (8, 11, €17
Screen Grid Clips
[02Mfd. Moulded Condensers C90, €12
Jacks o1, J2
Block Condenser
C'18, €19, €20, 021, €22, €23
Block Condenser 124, 025, €26, 27
R. F. Chokes CHS, CH4, CHS
3-Gang Baird Variable
Condenser c1, 02, €3, Cb, €0
Electrolytic Condensers
C14, €13, C106
Baird Power Transformer
Bairid Power Choke
Baird Gang Resistor
RS, RG, R7, B8, RD, R10, R11,
R12, R13, R14
C28, 029, C30

T
CH1, cH2

3-Condenser Strip
Knobs
Toggle Switch—2 pole
Speaker Terminal
Combination Potentlometer

and Switch P .EW2
No. 9 Baird Midget Condenser 4
No. 15 Baird Midget Condenser o7
Buffer Condenser 031, 032
YVoltage Divider YD
Baird Dial and Escutcheon
Baird Front Panel
Grid Resistora
40" Wire
3-Pole Switeh
Dial Bracket and Lamp
AC Cord and I’lug
Hardware Asscmbly
Octocoils 15-520 meters Wave-

Bl
Bpeaker

R3, R4

engt!
Cabinet (optional—not furnished
with

139
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BAIRD TELEVISION COMPANY
BAIRD POWER CONVERTER

’ I"HE Baird power converter is the
result of four years’ experience in
the design and construction of short

wave converters and receivers. A short
wave converter, to be satisfactory, must
fulfill the following conditions: First,
ease of tuning; second, sufficient sensi-
tivity to work with any broadcast re-
eceiver: third, have no whistles or tuning
noises when looking for stations

19-38 METERS

The S-W converter is designed to op-
erate when the broadeast receiver 1is
tuned in to 1000 kilocycles. In some
locations, this setting on the broadecast |
receiver may bring in a nearby local sta- 1
tion, and the converter will operate effi- [
ciently on any dial setting on the broad- |
cast receiver from 950 to 1050 kiloeyeles.

.C.
~ SPACED ITS OWN ~
WIDTH

5 SERISEr

The 1,000-ke., tuned impedance in the
“shield ean” shown in the diagram, may
comprise about 300 turns of No. 30 5.5.C.
or enameled magnet wire, wound scramble
fashion, on a small form. Note that the
two main tuning condensers are ganged,
as ingicatid by thehdotteld %ine.]1 Adl!ﬁthe
switches changing the coils for the differ-
ent wave bands are also ganged, and a SPA(EVD”L]I_E OWN
single knob mounted on the front of the B
ennverter. ._

—
5

—————
n

A= ANTENNA
DG = DETECTOR GRID
0G =OSCILLATOR GRID
T= TICKLER

«N2,26 5.CC.°

SCREW TRIMMER

ool PS SHIELD CAN

.00016-MF, ! - / )
l10 . .nozos-w-. - \ ¥ .{oom MF.
L ANT. OF
\“ SET
"N
1-MF : 001-MF

20

% o
20

50,000
OHMS

(1 WATT)

.0001-MF

AMAA
(%; MEG,

Y2 warr

700 OHMS
15 WATT

50,000

.000110-MF.

OHMS
1 WATT

10,000 OHMS
/ 2 WATTS

" 4 "B+

o A
T

-

LW—@ OF SET

é’T GND.

H

2.5Y. TRANS

/ D oF SET

4 MF.

ing diagram of the Baird short wave converter, showing how a gang switch

from 19 to 200 meters.

¥
1-MF - r
Wiri i i .
changes the various inductances for each change in

wavelength, the range being
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BEST MFG. CO.

The Best Short-Wave Converter

O‘ENT. SHORT-WAVE COILS

10‘%00 METERS C OO0 — This converter employs only two
3 . ((R R tubes, a 27 for the oscillator and a '24
L’ APPROX for the detector. It will be seen that the
L1 1 MuY. plate and heater supply for the twe
o : tubes in the converter is obtained from
140 . the power-supply unit in the broadeast
HAAE: * NOTE:- set, through the medium of the five-
WKEEP THIS prong plug. Very little drop in voltage
WIRE SEPAR- was registered when using this converter
ATED FROM with the average broadeast receiver; but,
OTHER WIRES if the converter must be used with a
TO PLUG. cheaply-built receiver, which has no sur-
plus power in the heater and plate-sup-
ply unit, a separate source of “B" sup-
ply can be used for the converter—or

even “B” batteries, for that matter.
One of the accompanying drawings
gives thewinding data for the four coils
used to cover the various short-wave
bands from 10 to 200 meters. Bakelite
tubing (14 and % inches diameter and
4% inches long) is used to wind the
coils on, in the manufaetured unit. If
you canobtain no bakelite, the coils may
be wound in the manner illustrated, on
wooden rods previously boiled in paraf-

fin; or on cardboard tubes of the diam-
eter specified, soaking the tubes 'in hot
paraffin before using. If wyou do not
have the exact size of wire, there will be
but slight change in wavelength, if you
use wire one or two sizes different from
that called for. It goes without saying,
that all joints in wiring up the converter
should be thoroughly soldered with a
non-corrosive flux,

Looking at'the tuning arrangement, we
note that a Hammarlund two-gang midget
condenser,each unit of 140 mmf., serves to
tune in the station; one unit tunes the
aerial inductance, and the other the plate
coil of the oscillator. The grid coil of the
oscillator is not tuned. A second 80-mmf.
midget condenser, having a separate knob
of its own at the right of the panel, acts
as a vernier to finish up the fine tuning.

The R.F. choke built and tried out in the
original converter has about 1 millihenry
inductance, comprising 100 turns No. 29
D.S.C. magnet wire, wound on a bakelite
tube or rod %inch in diameter.

List of Parts

1—*“Best” short wave coil and switch as-
sembly, including calibrated escutch-
eon plate. .

1—Twogang Hammarlund midget con-
denser; each unit 140 mmf.

1—Hammarlund midget condenser, &0
mmf.

1—Hammarlund equalizer condenser,

Siiea . . . screw type, 80 mmf.

Con L : 1—=Shield box, 6 by 7 by 10 inches (Blan).

aexe ] 5 R S S | 2—Tubes—one "27 and one 24,

L x P B e o i

SNl -~ i) ' i - A = 3—.006 mf. bypass condensers—Flecht-

22t | { Iy g : {5 - heim

"(,‘5? s C.EC. s = E i il | 1—.001 mf. bypass condenser—TFlecht-

W) WOUND, : . | heim.

1—10,000 ohm, 1 watt resistor—Electrad
or other make.

1—60,000 ohm, 1 watt resistor—Electrad
or ncher make.

~,

S

Y DUAL MIDGET COND.
Ngg 140 MMF.EACH SECTION, N

TRIMMING COND. SCREW

TYPE - 80 MMF.
k-

~

=-—|<—

s,

14.0 MMF EACH

1 4 - ME. 16 -
jl.;'gl_ i EiE= . ¥ Ya2' BET, , 1—6,500 ohm, 1 watt resistor—Electrad
(spacen) — il TRy : or other make.
1—R.F. choke wound as specified, or 85
M.H. Hammarlund (as used in model
here illustrated).

1—National Baby vernier dial.
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MODEL 10

SHORT-WAVE ADAPTER

TO RECEIVER —7 GRID TICKLER TUNED PLATE
ANTENNA POST .00025=MF coiL coiL

DET. .003-~ }
ANT. 24 |
P

[4
10 40, ooo
2 OHMS

ANTENNA
WINDING
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WINDING
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CROSLEY RADIO CORP.

SHORT-WAVE
SUPERHETERODYNE

Model 136-1

Specifications

Model 136-1 is & ten tube superheterodyne for op-
eration from A. C. electric circuits. Five sets of coils
give the following frequency ranges: 550 to 1500 KC,
IWOWSWOEO,%MMGSODKC,%OOWIMK.G,
and 12000 to 20000 KIC. The intermediate frequency
used is 456 KC.

Tubes And Voltage Limits

The following are the voltages measured with the
receiver in operating condition but with no signal to
the antenna circuit. Use a high resistance D. C. voli-

meter (1000 chms per volt, or more) for all but fila-
ment voltages. In measuring filament or heater
voltages use a low nmange A. 'C. meter. The voltage
limits are + or — 10% of values given in the follow-
ng table.

Line viclitage—117.5 volts (235 for 220 volt receivers).

Flate voltage measured from plate contact to
cathode contact.

Suppressor grid voltage measured from suppressor
prid contiact to cathode contact.

Bias voltage measured from cathode contact to
chassis.

Voltages
Supp.
Grid

Tube Position
Plate

Screen Bias

Oscillator

1st Detector

1st I. F'. Amplifier

2nd I F. Amplifier
Diode Detector

Push Pull A. F. Amplifier
Push Pull A, F. Amplifier
Output

Output

Rectifier

135

270
270
370

Ldjoded [ Tenw Bonge | 18 (642904 ¢ | IF Taaigron-¥a) 04 5
[E2sdnal A28 Swived LF Tu arir 393 MFD.Canip. |58[B1AS |
T . Cork, #1 | Dia0E TRANS 25435 | 003 MFD. Canlo_ |60 sp
G50 | Oscit. Con %] ¥. Cerb. &l G0Fpoiz] 8
16506 " @50~ Rews (52 §7-7éid, 58 oo
40,0008 REWS. 63 [ [ 7C6id| 41 SackET
Ab o Rusis. B0 Jocwm]
.85 HirD. Conb 0% Can

. Canp

. 3204 RESIS
Pagstiect. 0.1 MFB Corio.
geil, Lol *3 (2. furiid WIETER i@ |

n LR 0.1 MFD. Cario,

Dscil. Coil %4 (17 WAGISG | Switew

|Peesroter(oa®5 {28 [W-21462 |Wsan

(51 Lo, (-] 9 [121455 |3
s 51

4E00n Ersis

| 00rS MR Clen'r

43341
W1ije

3t [W-2z331 | Dumy

0 [Swrew
11215

65 MFO Cono.
SPLAKERS TR E X

m 16\15:. . s A FACE Ry

35ldaiasg [300,mm0n Rews

lGF\IM.HJ:

CHICSTY Y3 L]

BlW-2a19 §

Tlo.s MEg. ConD.

S ——
M @ po sz
g

136-1 THa%s1 ASsEM
Woming Disgas

s GBLL
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DE FOREST RADIO CO.
4 TUBE S.W. SET

PLUGIN — T
INDUCTANCE

STORAGE BATTERY <ZZ Audion — el A" Avoion AiZA Auoion
DRY CELL 4IZA Aupior 495 Aupion <29 Aubion

-

Lzs,ooo w

: W
b hir : 3 W= Oums NS KR"i

This diagram shows how the various paris of the new DeForest Short-Wave
Receiver are connected,

The standard production model transformers are mounted on the
of the new receiver includes four two end plates of the aluminum
plug-in coils with a tuning range case, and the two midget variable
of 14 to 195 meters. Of course the tuning condensers as well as the
ambitious amateur may wind up variable resistance regeneration
other coils to cover higher or lower control are attached to the front
wavelength to suit his individual panel. The resistances and re-
requirements and desires. These maining 214 microfarads of hy-
four coils, with their accompanying pass condensers occupy the re-
regenerative tickler coils, are maining space at the rear of the
wound on thin bakelite tubing pro- cabinet. For further simplifica-
vided with four pin-jack prongs. tion, the leads of the battery cable
The three lowest wavelength coils are soldered directly to their
are made of No. 18 enameled wire proper positions in the wiring,
and the largest of silk covered No. eliminating all binding posts and
28 wire. The tickler coils are all connections. All of these battery
of No. 28 silk-covered wire. and telephone leads are bypassed

to the grounded frame of the re-

The unusually small dimensions ceiver,
of the receiver are made possible
by the ingenious mounting assem- The voltage applied to the tubes
bly, in the form of bakelite sub-  of the new receiver are as follows:
panel, located three-fourths of an R.F. plate, 90 volts; R.F. screen-
inch below the top of the cabinet. grid, 45 volts; detector plate, 45
The sockets from which the vae- volts; first audio, 45 wvolts plate
uum tubes are suspended upside with a filament minus connection
down are incorporated in this sub- for grid bias; second audio, 90 volt
panel. The two audio frequency plate with 414 volts grid bias.

Tiekler
Spacing
1 inch
1% inch
1 inch

6
11
11

Threads
Per Inch
93 to 105 meters wound tight %4 inch

Wavelength
14 to 25 meters
23 to 49 meters
45 to 95 meters

3 turns No. 28
4 turns No. 28
6 turns No. 28

Primary
3 turns No. 18 3 turns No. 28
T turns No. 18
18 turns No. 18

No.4 26 turns No. 28

Coil
No. 1
No. 2
No. 3
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ACPWE  1pposrs |

/ \ oF
- Sl 1 [F“@ RECEVER |
O~>A
J

DET. wtw 09925 [0sc. [ [N ACFIL.

934 Tq’ . 27

re ) -

Winding details for the oscillator coil

used in the Detrola Short Wave Con-

verter. The coils are furnished already
wound.

Left—Wiring diagram for the Detrola
& Short Wave Converter, which is sup-

7 '— 3 i - & plied in “kit” form.
.01-MF, %LZ A" AND"A’ SWITCHES

ARE GANGED

BASE

b - ————— —

EMERSON RADIO & PHONOGRAPH CORP.

= SLAEMATIC. CSOCUT MODEL-5-7 ~

#EE A AES S
J.Z'—.Vq ELP LF3) B7DEY Aes 8023 59 powsp

R B it
# fad- oy
i m”.?-m—ajww

+ Fasp-a7 #
- o - 550- 800 zﬂéx.yc.&g

I. Yoltage Readings:

Readings should be made using a D.C. voltmeter having a re-
sistance of 1,000 ohms per volt. Volume control should be on full,

58 Oscillator o Ground to plate 230-245 Screen 120-140 Cathode _.
58 R.F. Amplifier_._ “ * o 235-250 i 90-110 ‘34
58 1st Detector oo ¥ 235-250 D 1-2
58 I.F. Amplifier... 235-250 90-110 3-4
57 2nd Detector oweeee 100-125 90-110 46
59 Qutput tube ... * 230-245 235-250 2

Line voltage, 115v.

The bias on the 59 and the screen voltage of the 1st detector can-
not be read with the usual voltmeter.
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DE WALD PIERCE-AIRO, INC.

MODEL 801

e

S1852 WAVE BAND
SWITCHES

—_— R
110V, . .
0 4%““-\.{ @fon oH sw |

SYNCHROLITE
TUNING LAMP

FIELD
CoL )

HUM-BUCK
‘ CoiL

(’vm:F
coiu

Wiring diagram of model 801 “BC” and “SW” receiver—an 8-tube superhet.

The DeWald midget broadcast and short:
wave receiver tuning from 550 down to
60 meters.

® ONE of the best sounding midget

radio receivers we have heard in
some time is the model 801 DeWald,
which covers the broadcast and short-
wave band down to 60 meters. An-
other model tunes clear down to 15
meters and includes the broadeast
band from 200 to 550, meters, This

receiver is encased in a handsome wal-
nut cabinet; the chassis is an 8-tube
superheterodyne.

Among other features found in this
very smooth working receiver we find
100 per cent automatic velume con-
trol, full.range tone control, visual
neon tu tuning, electron coupled
circuit, a pre-selector antenna eireuit,
high sensitivity and diede detection.

The model 801 uses a well selected
set of high gain tubes and by careful
design of the various coupling circuits
used to link fhe stages, a very high
amplification is obtained, together with
a very well balanced circuit, so that
a surprisingly fine quality of reprodue-
tion is obtained. A dynamie speaker
of the latest type and of the proper
impedance to work with the particular
tube used in this set provides an extra
fine quality of sound reproduction.
Liberal sized condensers and chokes
are used so that a minimum of noise
results. Moreover the set occupies
only a small space and will find favor
for many requirements, including
small apartments, cabins, study dens,
ete. The size of the cabinet housing
the model 801, and also its close rela-
tive, the model 811—which tunes down

to 15 meters, is 163%" high by 141~
wide, by 8% ” deep.

Oscillator Coils

! No. 38 enameled wire.

—.approximately 74 turns, No. 32 enam.

taggnd_at 37 turns wound on 3

tube with 1/64 space between the
two windings all close wound,

Detector Coils

Short Wave
Antenna 8 furns
Grid

No. 32 single eotton covered.
30 turns

No. 32 efiam.

Coils wound in same direction on & 74 form. An-
tenna coil is wound over the ground end of the grid
coil, all coils close wound,

Detector Broadeast coil
Antenna coil _1.52 mh.
Band pass 245 mh.

wron e 12 ML

No. 38 enam.
No. 40-7 strand litz.
No. 40-8 strand lits

Above coils are universal wound and mounted on
algn dowel stick, spacing between grid and band pass
ecoil is 1< inch.
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SPACE WOUND on 14”
0.0. BAKELITE TUSIN‘Gi‘

LL= 10,N. N2.28E. | |

LZ=I5N. CT. N2.28E, ) |

L3s 36N, N2.28E.

L4= 6Y/2N. N2.28E. |

L5 6N. N2.2B E,

L6* 20N.N2.28 E. |

L7= 3N. N8365.5.

L8 450 MICRO HENRY
N= TURNS

1

25000 OWMS [

| ZMF,
e v =

f

= =

f
TO0 POWER SUuPPLY

EMERSON

i

ERLA
S.W.
CONVERTER

It covers
the short wave
bands from 200 to
60 and from 60 to
15 meters; a wave-
length chart is fur-
nished, The conden-
ser capacity joining
L1 to ground is
00027 mf., and the
capacity of the con-
denser joining L4
to ground is .00037
mf. with a trimmer
across it having a
capacity of 20 mmf.
The vernier is an
adjustable copper
dise sliding within
coil L1,

RADIO & PHONOGRAPH CORP.

MODEL L-7

JE-45 =
15000

VOVTY VY

Go-20 =
12500

AAARK A
vy

5S

o

s 3
Valves nof gmen oor/
205 G FOr SPed

v

&5

= SCHEMATIC CLeCLT—~
= MOAOEL L-7T55 BECENEG=

1000 16-43
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EXPERIMENTERS RADIO SERVICE (ERDEL)

The ‘““‘Challenger” 9-Tube Superhet

coi lenger,” we find that it is really un-
usually straightforward and simple for

4 nine-tube get. There is a first detector
V1 using a 57 pentode tube and cou-
pled inductively to the 56 oscillator V8.
s : There are three intermediate frequen-
coiL L o L] ; 3 ¢y stages employing 58 tubes (V2, V3,
zzr.j-'[ i : . Ne, V4). The LF. transformers are peaked

. zg . ! (%Lsn.:é o. -{ at 465 ke. This high intermediate fre-

288 e | i quency has been selected as most desir-

i able since it results in a close approach
w,;sg'ggqu | | to “one spot” tuning,
= | i The second detector employs a 24
ssr. | tube (V5), with power detection. This
;ﬁasa 3 oT. is coupled resistively to the single audio
(SPACED) ; : output stage.

The full-wave 80 rectifier (V9) and
its attendant filter circuit are of con-
Vventional design. Following standard
practice, the 1000 ohm speaker field is
made to serve as ome of the filter
chokes, Electrolytic filter condensers
are used at C24 and C25 and a 25 mf. 25
conEXIE & volt cartridge-type electrolytic con-
: e £niD CLIp denser is used at C26 to by-pass the
PP l‘ ‘ HE | : H | SCREEN GRID CONNECTOR pentode bias resistor.

METER. | I I A 1,000 ohm potentiometer at R6 in
oL E : SPECIAL SCREEN GRID the cathode return circuit of the three
CONNECTOR. MADE FROM intermediate frequency tubes provides

an execellent sensitivity contrel. Volume

is controlled by means of the Electrad

potentiometer R14, which in effect

varies the load resistance in the detec-

FLEXIBLE CONNECTOR THIS CLIP tor circuit—that iS, the resistance coup-
FROM ROTOR OF C22 GOES ON ling between the second detector and

CAP oF V1 the output stage.

05C. PLATE L e 35-—'{ e Analyzing the circuit of the “Chal-
“ _+ . LS

36T

s, 26 i 137, N9.16
ENAMEL. y E|

(SPACED] : 5 Yig eoacy

(AN .

:J,:gﬁi'

L
[ %-—t" ke GROUND OF

¥ T CHASSIS
*nis
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FEDERATED PURCHASER, INC.
EEDERATED " AIR-ROVER."

-is

(s)
ST

2"

1]

I

L_&
Y

7T
NE. 30 ENAM.
WIRE (TICK.)

WIRE (TICK.)

Parts List for *“Air-Rover”

Acratest Triple Binding Post. Aerial & Ground
Connections
Acratest Twin Phone Tip Jack, Speaker or
Phone Connections
1%4" Piece of Bare No. 14 Wire wound over
with appx. 14 turns of No. 18 insulated push-
back hook-up wire.
Set of Four Plug-in Short Wave Coils. These
are nccessories. Not furnished with kit.
Coil A—200 to B0 meters
Coil B—80 to 40 meters
Coil C—40 to 20 meters
Coil D—20 to 10 meters

A four-prong wafer type socket, for the short-
wave plug-in coil, is riveted to the chassis

Acratest Short Wave R.F. Choke

High Impedance Acratest Audio Choke

2 meg,, 15 watt Resistor

75,000 ochm Potentiometer

150,000 ohm, 1 watt Resistor

1 meg., 1 watt Acratest Resistor

Saa)'l;;n A(;ratest Rheostat

d 5 mf. Acratest Variable Tunin

0001 mf, Acratest Mica Gondenaerg Pondmms

00025 mf, Acratest Miea Condenser

.01 mf., 400 volt Acratest Cartridge Condenser

5 mf., 200 volt Acratest Metal Case Condenser

GTOF » SEC.
2 P TO F+ = TICK. BOTTOM VIEW OF COIL
P SHOWING PINS
(51 ¢
| E 25T, NR28 5aT :; 28
= 5} | ENAM, WIRE EMNAM WIRE
4 y W =t Vad
3 =
3 Y s é.
L ™ T isT.
S NE 30 ENAM HE 20 ENdM.
WIRE (TICK) WIRE (TICK.)
- COIL DATA-
= Ko > wa LJ tax = i
75,000 s
OHMS oims —| =7 %6 [ [
3 )
g T TURNS W 18
gf’f‘, -"“q ",.,i.f»— ;g.waﬁ!.ommuv
s UN L]
v 6 o—— @ o 02| ‘eus sam.
¥  A-B- A+ C- B+ o3
GND. ot 13.5V. 135V FIG.3 = FIG. 2

Four-Prong wafer-tyne'aocket, marked for "32

be, riveted to chassis

Five-Prong wafer-type socket, marked for "33

be, riveted to ehaseis

Four-Conductor Battery Cable

Drilled Metal Chassis and Dril
Panel, three sockets riveted to ¢

1-Sereen grid clip

Three Knobs

Dial Escutcheon Flate

Hook-up Wire

Piece of Bare No. 14 Wire for Item 3

Spaghetti

Hardware Assortment

8813

TICKLER 51

and Ground Connections.

2—Acratest Twin Phone Tip Jack, Speaker
or Phone Connections.

3—1%" Piece of Bare No. 14 Wire wound
over with appx. 14 turns of No. 18
insulated push-back hook-up wire,

4—>Set of Four Plug-in Short-Wave (oils.

Coil A—200 to 80 meters

Coil B— B0 to 40 meters

Coil C— 40 to 20 meters

Coil D— 20 to 10 meters
A Four-prong wafer-type socket for
the short wave plug-in coil is riveted
to the chassis.

L o
-
PHONES
2 oR
SPEAKER.
S
] Meters
Wave-
length
200-80
80-40
r /@ 4020
-]
© 20-10
EXT. f‘“‘ g B+4s
GROUND ™ 67.5Y.
—— e —— e
Parts List “Argonaut” Two Tube Short f—Acratest Short Wave R.F. Choke, 4 mh.
Wave Receiver inductance, i
1—Acratest Triple Binding Post. Aerial f—Acratest 4 to 1 Audio Frequency Trans-

former.
T—5 Megohm, %% watt Acratest Resistor.
8—100,000 ohm Acratest Potentiometer.
9—6 ohm Aecratest Variable Resistor.
10—.00015 mf. Acratest Variable Tuning
Condenser.
11—.0001 mf, Acratest Mica Condenser.

12—.00025 mf, Acratest Mica Condenser,

13—.1 mf. 200 volt Acratest Tubular Con-
denser,

14— Four-Conductor Battery Cable.

15—Four-Prong Wafer type Socket, marked
for 30 Tube, riveted to chassis,

16—Four-Prong Wafer type Socket, marked

FEDERATED

“ARGONAUT"

ARGONAUT PLUG-IN COIL DATA

Diatanee
) . between
Grid coil turna Tickler turns 2 eoils
52T, No. 28 En. 10 T. No. 30 En. M
Wound Close wound (CW)
32 'T. per Inch
23 T. No. 28 En. 1 T. No. 30 En. u"
ound W.
16 T. per Inch
11T. No. 28 En. 9 T. No. 30 En. u
3-32" between turns C. W,

& T. No. 28 En.

7 T. No. 30 En.,
3-16" between turms C. W,

Coil form—234" long by 13£" dia.

u
4-pin base,

for 30 Tube, riveted to chassis.

17—Drilled Metal
Metal Front Panel.

Chassis

Sockets riveted to chassis.

Three Knobs 1
Special Acratest Short Wave Dial
Dial-Escutcheon Plate

Hook-up Wire _
Piece of Bare No. 14 Wire for Item 3
Spaghetti
Hardware Assortment
1—Pair Headphones, or Extra Sensitive

XX Phones, or Magnetic Speaker.

Tubes.

1—45-Volt “B" Battery.
2—No. 8, 1% wvolt Dry Cells.
2—Triad or equivalent B30 type 2 Volt

led Metal Front

and Drilled
Three Four-Prong
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“"DISCOVERER”

] ne

UL

58
| -’
J"V Tcr
%
(2 -
V2 o

;
x
CG-,

* [-rap [ £
[

>

Rﬂ)

R2

DENOTES CONNECTIONS TO CHASSIS

NOTE.

BP1 AND BP2 USED WITHOUT
GROUND FOR DOUBLET ANTENNA L FOR
ORDINARY ANTENNA, BP1 1S AERIAL

CONNECTION , AND BP2 15 FOR. GROUND

CONNECTION.

ELECTRD STATIC

1‘1_03{’ jp:&u“:ﬁ.rﬁ-‘{

HIELD
"

L sw.1 ON R5

In the ordinary regenerative receiver,
the tube is pushed into oscillation by means
of energy feed-back from the plate circuit
to the grid circuit or by some other means.
The fundamental action is that of a stable
tube and the tube is actually forced into
ogcillation by means of any one of the com-
monly known methods. In this receiver,
we use the opposite method, whereby the
tube is constantly oscillating and has to
be pulled out of oscillation for voice recep-
tion or music,

Therefore, keep the antenna trimmer
condenser C16 constantly in step with the
main tuning condenser C1, C2, so that
exact resonance is obtained in both of these
tuned eircuits. Turn the regeneration con-
trol dial and after the whistle of the in-
coming carrier has been heard, carefully
tune C1, C2, which are on a common shaft,
and adjust C16 for absolute resonance.
Then you will find at this time that you
can advance Cl16 control with greater signal
output.

Parts List Acratone “Discoverer”
5 Tube Set

1—Acratest Two-Gang wvariable
00014 mf. each section, (C1, CZ)

5—.02 mf. 300 volt Acratest cartridge con-
densers, (C3, C4, C6, C10, C11)

1—.1 mf., 200 volts Acratest condenser, (C12)

1—.5 mf., 200 volte Acratest condenser, (C6)

2—.0001 mf. Mi 1d Mica Condensers, (CT,
(o]

)

2—2 mf., 400 volts Acratest Electrolytic Con-
denser, (C9) (C13) &

1—Acratest Duoal 8 mf. (ea. section) Elee-
trolytic condenser (Cl4, C1B6)

1—256 mmf, USL Midget variable condenser,
C186)

1-‘-800 ohm 1 watt Acratest resistor, (R1)

22000 ohm, % watt Acratest resistors, (R2,
RY)

;:on denser,

1—25,000 o.hm. 1, watt Acratest resistor,
(R3)

1—38 meg., ¥ watt Acratest resistor, (R4)

1—25,000 ohm potentiometer (R5) and switch

{(Swil)

2 95 meg., Y% watt Acratest resistors, (RS,
R12)

Acratest resistors, (R7,
(R8)
Acratest resistor,

2—5 meg., % watt
R11)

Acratest resistor,
watt

1—.1 meg., & watt

1—50,000 ohm, &
(R10)

1—25,000 ohm, %
(R13

1—Full-Vision vernier tuning
escutcheon with pilot light V@

4—Acratest & prong wafer type
sockets, (V1, V&, L1, L2}

1—Acratest ozprong wafer type socket (for
speaker connection) riveted to chassis.

l1—Acratest B-prong wafer type socket, marked
for 66 tube (V3) .

1—Acratest 7 prong wafer type socket, marked
for 59 tube (V4)

1—Acratest 4 prong wafer type socket, marked
for 80 tube (V5)

1—Acratest power transformer, (T1)

2 Acratest tube ghields, for tubes V1 and

watt Acratest resistor,

dial and

isolantite

Ve

1—Aecratest short-wave R.F. choke (L3)

1—Dual antenna-ground binding post, (BP1,
BP2)

1—Drilled metal chassis,
111 "x9% “x2" high .

1—Metal shield plate 11%"x6" No. 20 gauge
(Plaie "'C™)

2—Metal shield plates, 5"x5" No. 20 gauge
(Plates “A” & “B")

1—-Power supply cord and plug

2—=S8creen grid clips

d—=5Small knobs

1—Earphone Jack (J1)

1—Set & Special short-wave
10 to 200 meters (L1, L2)

1—>&-prong speaker plug

1—Dynamic Speaker, 814" Dia, with 1800 ohm
field tapped at 300 ohms; matched to out-
put of 59 tube

cadmiom plated,

coils, covering

ALL CONNECTIONI ARE MSIDE COIL FORMS

PRIMARY

SOCKET CONMECTIONS
FOR SWORTWIVE CoiL L1
( BOTTOM VIEW OF SOCKET)

T SHORT WAVE
coiL kL

/

SECONDARY

SOCKET CONMECTIONS
FOR SHORT WAVE COIL L2
(BOTTOM VIEW OF SOCKET )

SECONDARY

SHORT WAVE
colL L2

ALL COMNECTIONS ARE INSIDE COIL FORMS

Details of Plug-in Coils and Sockets.
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The “B” supply can be any voltage
from 180 volts to 250 volts. The maxi-
mum power can be obtained with 250
volts and the most sensitive condition
for detecting in the 57 type tube will
be obtained when the voltage is 180
volts, or a little higher.

The filament sull;ply is A.C., of
course, and should be capable of de-
livering 2% volts at 3 amperes, Most
every experimenter has a small 2%
volt transformer, which will safely car-
ry the load of 3 amperes, so the fila-
ment supEly should offer little diffi-
culty to the constructor.

No batteries are necessary in the op-
eration of this receiver, as the bias for
the power tube is automatically taken
up. by a bias resistor under the chassis.

Under mormal oferating conditions
a pair of phones will be uncomfortable
as far as volume is concerned. In
fact, most stations, especially the high-
powered ones, can be received and
tuned in directly on the loud speaker.
When using the phones it is well to
use a coupling transformer so that the
direct current is kept out of the phone
windings.

The circuit of the Voyager is ver
simple and essentially follows the old-
er 2-tube All-Waver. The small an-
tenna coupling condenser, which is
mounted on the front panel, gives the

VOYAGER N2.45A

‘maximum values of coupling between
the antenna used and the tuned cir-
cuit, which consists of the plug-in ceil
and the .000156 mf. tuning condenser.

Grid-leak and grid-condenser detec-
tion is used and the grid return of the
tuned circuit goes directly to the ca-
thode, which is connected to the
ground. The standard feed-back plate
coil is in the conventional place, and
the radio frequency energy is pre-
vented from getting into the audio am-
plifier by means of the radio frequency
choke and the .0001 mf. mica by-pass
condenser. Repeneration iz controlled
by means of the 75,000 ohm potentio-
meter connected between the chassis
and the 150,000 ohm resistor. This
series resistor drops the maximun
voltage of this circuit to the point that
will permit smooth regeneration con-
trol and provide the mhximum sensitiv-
ity.

The screen circuit is by-passed to
the chassis and ground by means of
the %% mf, metal-cased by-pass con-
denser, connected between the middle
arm of the potentiometer and the
ground. Smooth control of regenera-
tion is obtained by means of this meth-
od and has the added advantage of
minimizing the detuning effects. The
critical point and maintenance of
smooth regeneration control can best

be obtained by variation of the grid-
leak, which in most cases seems to be
most satisfactory when a 2 meg. leak
iz used with thig receiver. Variation

of the capacity of the antenna series
condenser will also effect the smooth-
ness of this control and experience in
operation will enable the set builder to
ob]ttasin the maximum and smoothest re-
sults.

Coils are available which will permit this
receiver to tune from 200 meters down to
16. Additional coils may be obtained to
use with this tuning condenser which will
permit tuning in any of the stations in
the broadeast band from 200 to 550 meters.
If the receiver does not oscillate reverse
the terminals XX in the diagram shown in
Fig. 1. In general, all these plug-in coils
have their sockets @nd terminal connections
made as shown in Fig. 1, i. e, BA goes to
radio frequency choke, B the grid condenser
and F to ground. Coils made by the Alden
Mfg. Company must have the B connection
to the plate of the detector tube and P
connection of the coil socket to the R.F.
choke in order that they can be made to
oscillate properly. All the comnections on
these coils are for radio frequency ampli-
fication and unless this point 1s understood,
the connections as indicated will not give
the regenerative effect which is so desired.
Care should be taken at this point to see
ihat the proper connections are made to the
feed-back coil se that the set will go into
oscillation and give the best results.

.
1 o]
' (s

ST
N2, 28 ENAM, |
WIRE

/./

i'/;i‘u
¥

l_ %

A
1=

NE. 30 ENAM.
WIRE
{TICKLER)
G
1o . 7 BOTTOM wiew
) /u: COIL SHOWING
3 PINS.

(5)
(TICKLER) COIL CONNECTIONS =

COIL COMNECTIONS = G TO F

FiToP

~ PLUG-IN COIL DATA ~

9T
NR. 30 ENAM.

(TickLER)

(s)

BOTH

COILS ON
ONE PLUG=IN

_..“_. T

C.G AP

SUP.G. 5.6
&=

TOP YIEW
OF SO0CKETS

.01 MF,
4

[————

DOUBLET
ANTENNA

" DOUBLET"
CONNECTIONS

B4 Max.
180 O -

2s0v. ™

PLATE OF 59
IN B.W. SET »

FIG.3

Above, to the left of the diagram, we have details of the plug-in coils used with the “Voyager” 2-tube receiver. The schematic
wiring diagram is shown at the top of the drawing at right. One of the smaller drawings below shows connection of the doublet
antenna with transposed lead-in and Fig. 3, lower right, shows how SW set can be plugged into output socket of your “broadcast”

receiver.
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GRIGSBY-GRUNOW CO.
SHORT-WAVE CONVERTER.

SWITCH 0N BOTH UNITS 1™
/ SHOWN IN LOW FREQ, |

POSITION.FOR HIGHER I

FREQ. BANDS,UNITS ARE
ROTATED $|M|..-|.n|1!msw|
OME DR TWO POINTS IN THE
DIRECTION OF THE ARROW. |

O) ANT.| _TO
ILaancAsT
lmu.JI RECEWER

€L = ,0001-MF
€2= ,1-MF
C3= .1-MF.
Cé4= 1-MF

CSw .0l=MF,

CB 360 MMF
C7= 360 MMF.
C8= 5 T0 30 MME
€32 5 70 IDMME
€10 =50 TO 100 MMF.

C11 =50 T0 100 MME
€12 = 20070 600 MMF,
€13 =1000 101500 MMF

C14=4100T0 4700 MMF

C15= 200 TO 600 MMF.
Cl6» 035-ME

Ci7= .03-MF
R1i=20,000 0HMS

R2 = 10,000 OHMS
R3= 1,000 OHMS
R4 = 10,000 OHMS
RS = 30,000 OHMS
RE= 10,000 OHMS
R7* 20,000 QHMS

QUTLET FOR BROAD-
—— CAST RECEIVER

110V, 60~

D

~ DETECTOR COIL ~
(3.6

NE. 20 ENAMELED

WIRE _
START AT B START AT B"
10.5 TURNS

TO FINISH

0N SIDE OF
HUB SHOWN

HIGH FREQ.
BAND *

HE short wave converter here illus-
trated has been developed by the
engineers behind the well-known
Majestic line of broadcast receiv-
ers. When this converter is connected to
a broadcast receiver, the tuning dial of
which is set to 1,000 K.C. or 300 meters,
then your broadecast receiver R.F. stages
serve as the intermediate frequency
stages of a super-heterodyne for short
wave reception.
You may not realize it at first but if
you couple such a converter as this to

N2 26 ENAMELED -a- N2 28 ENAMELED
WIRE WIRE |
START AT

in far-distant stations on the loud speaker,
which would be almost or quite impos-
sible with any ordinary short wave re-
ceiver using but a few tubes.

The eoil winding data and condenser
as well as resistor values are given in
the diagrams. With regard to the in-
ductance shunted across the condenser
C15, this combination may be a regular
broadeast unit, which can be picked up
in most any radio store. If C15 has a
capacity of .00035 mf., then the coil may
comprise about 81 turns of No. 30 enam-
eled wire, close wound, on a %-inch
diameter tube. The R.F. choke ch may
be about .5 millihenry. The iron core
choke ch, carmected between the two 4-
mf. condensers in the plate filter, may
be of the size usually employed in “B”
eliminators, or about 32 henries. In the
schematic diagram the rotation of the
“rear” coil is counter-clockwise and clock-
wise for the front ecoil

a ten-tube broadcast receiver, you have W220enamMELED gt NE.26 ENAMELED
eleven “working” tubes in your short g ,w"c. . b
wave combination receiver, two of the sovwansto _
tubes being rectifiers, of course. The R AR |

value of such a combination, which re- oM siceor

sults in a short wave super-heterodyne

receiver, is just beginning to make itself

known to broadeast listeners and short

wave fans as well, and the tremendous

amplifying power of the combination of

S.W. converter and B.C. receiver brings

-~ N2 2B ENAMELED 7 STRAND NE 36
H WIRE DOUBLE SILK
CUVERED WIRE
;TH ROUGH HOLE s START AT"G™
67,77 TuANS [ - THROUGH HOLE
TG HOLE B | | 3\ Y T"F winD 35
AND FINISH | B TURNS BET=
AT LUGB TWEEN FIRST
WINDING TO
HOLE “A" AND
| FINISH AT

START AT H”™ START ATB”
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GROSS RADIO CO.
EAGLE BAND-SPREAD SET

.00002- .0001-

ANT.
# 10,000 ouvs  MF.
{ 32 (RF)

0.1-MEG.

500 H.
CHOKE

- |- TICKLER

[

> *
Sw.

:—5 (:— i "8+

4'2y. C+ &7Y2v.

e |

056
WiRE

L Ts
—

y E— k.

Pl

-

PFGF N
Jo - 20 METERS
GREEM

80~ 200 METERS

NOTE: ALL COIL FORMS L1Y4"DIAM. By 2Ya" LONG (OverALL) a" SuouLDER.

f-ooz' ME

—]|
R.FC
w Lr\

c-n
B 135V, 22Yawv.

Four fplug-—in coils give the “Eagle” a
range of 17 to 200 meters, in these steps:
17 to 30, taking in the Z20-meter amateur
and 25 meter relay broadeasting channels;
30 to 63 meters, covering numerous com-
mercial radiophone, aircraft and relay
broadeasting statioms; 62 to 110 meters,
covering the 75 meter amateurs and many
airport transmitters; and 100 to 200 meters,
covering the extremely active “police”
channels, amateurs and many experimental
stations. These coils are of the two-wind-
ing type, and use four-prong forms.

The smalﬁ condenser (C2, %ongrolled by a

i very smooth action vernier dial, is in par-
20240 METERS allel with the “tank” condenser Cl. The
WHIYE idea is to spot the approximate location
of any particular short-wave channel on
C1l and then to do the actual tuning with
C2. The band spreading action takes place
at any position of C1, and is not merely
present on limited portions of the tuning
scale, as 'is the case with most “ham”
band-spreaders.

Condenser control of regeneration, which
is mow returning to merited popularity, is
used in preference to the resistance method
because it is absolutely noiseless and posi-
tive. The detector slides into oseillation
with that slow, gradual hushing sound
cparg:-,teristie of the perfectly functioning
cirecualt.

200-350 METERS 350- 500 METERS
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MFG. CO.

L1
“"COMET” RECEIVER
6 A IF1 1F2 25000+, DET.2 100,000 OHMS  .02-MF.  POWER A.F
'35 '35 reTs OHMS | 24-A ¥ ‘a7
f ' -
J_m:c.s RFC.6 \

— \ P :é

N3 .00025-MF <

oy = 3
Sl W
2 [11,000 onms [
<

.
[ £ 2500 OHMS

WY

A

. L

5

RFc7 [ [

Sur-Z200 OHMS
FL-3=50.000 OHMS

12.000 OHMS
TAPERED

L L f‘_"l:': .05-
il L MF,
L | L 3 1 7
Sots L
5 500 Q@ g
G el [} RVR VRV

Rl =VOL.CONTROL
R2 = TONE CONTROL

110V, AC
l.\‘ v .

The interesting all-wave superheterodyne cireuit developed by Hammarlund engineers.

meters are provided for by changing two plug-in coils at sockets “WL" and “OSC,” insuring maximum freedom from dead-

All circuits are fully by-passed and with the carefully designed LF. stages, and A.F. amplifier, a signal of
great volume and high quality is assured on all wave lengths.

end losses.

For maximum efficiency throughout
the entire wide range of frequeneies
which this receiver covers, special Isolan-
tite form plug-in coils are used. These

)| provide complete coverage of all the

bands, including broadcast. There are
five sets of coils, two coils to a set, hav-
ing the following ranges: 14-30, 28-60,
56-125. 120-300, and 240-550 meters.

-~ DATA ON COMET COILS ~

WAYE LENGTH | PRIMARY SECOMDARY | LENGTH
RANGE | Wi HE. WIRE aF
oM. | METERS |rUmNs| SIZE |WRns| SiZE  |WiNDING [LRI
1-08C.| 14-30 4 |wesppsc] & |we2opsc| 1.000°! 6
t-wL.| 14-30 4 == g |=<'=]|1Lwr]| s
2-05¢c.| 28-60 A4 |===112|= =~ | ,oooT| 12
2-wl. | 28-60 4|~ === ==} nte7| 2
3-05C] 56-425 | 5 [= =« |24 |» » = | 1goQ7| 2¢
3-WL,| 56-115 | 5 [» ~ ]33 |~ | LaTeT| 4
4-05¢.| 120-300 | 10 [w « o] 44 [wezsssc) .78s5°| =6
4-w.i| 120-300 | § o] 78 |WeuTE | 1,393 | 56
5-05C.| 240-550 | 34 [« » «| 70 |w22BSSC| 12507 | 36
S-wl| 240-530 g |= v |14 |TWOBRNK | | gz~
194gp LITL

ALL COILS WOUND OM ISOLANTITE FORMS
1%/2" DIAMETER. ALL PRIMARIES WOUND IN GROOVE
36" WIDE, Y64~ DEEP SPACED Vi6" FROM
SECONDARY

INTERMEDIATE TRANSFORMER COILS
—

TWO “UNIVERSAL" WINDINGS OF "8ia1 LITZ wounD
ON TREATED WOODEM CORE 9/16"DIAMETER _
EACH COIL HAS INDUCTANCE. OF 1.2-MH.AND
THE TWO COILS ARE SPACED 3V/32" APART

INTERMEDIATE (LONG WAYE ) OSCILLATOR COILS

TWD “UNIVERSAL" WINDINGS OF N2 3Z2D.5.C.
WIRE WOUND ON TREATED WOODEN CORE 9/16°
DIAMETER. EACH COIL HAS INDUCTANCE
OF .5MH. AND THE TWO COILS ARE SPACED
/4" APART.

N R e N W=
e e e e

Although it is obvious that a lower
intermediate frequency would afford even
greater selectivity, by reason of a further
increase in the percentage frequency
difference, there is another considera-
tion which makes a high intermediate
frequency desirable, All superheterodyne
receivers are subject to “image” inter-
ference, which stated briefly, means an
undesired signal whese frequency differ-
ence from the desired signal is exactly
equal to twice the intermediate frequency
used in the receiver. It naturally follows
that a high intermediate frequency les-
rens interference from this source. A
maximum spread between a desired sig-
nal and its image interference is especi-
ally important in short wave reception.
On the other hand modern design neces-
sitates the use of an intermediate fre-
quency materially lower than that of any
of the signals to be received. For these
reasons 4656 K.C. was chosen as the inter-
mediate frequency for the “Comet”.

Discussion of Cireuit

The super-heterodyne has often been
referred to as the “king” of radio re-
eeivers, chiefly because its circuit simpli-
fies the problem of obtaining wuniform
radio frequency amplification of almost
any desired amount and at the same time
a high order of selectivity which is alse
substantially uniform over a wide band
of signal frequencies.

With the superheterodyne principle
this difficulty disappears. By means of
the local heterodyme oscillator, the 1,000
K.C. signal (which we shall assume to
be the one desired) is changed to 465
K.C. At the same time, the undesired
990 K.C. signal is changed to 455 K.C.,
and both signals are impressed on the
intermediate amplifier. The intermediate

——

~H

S o s
The wave bands from 14 to 550

amplifier then has the task of amplifying
the 465 K.C. signal (for which it is
tuned) and reducing (or rejecting alto-
gether) the 4556 K.C. interference. This
iz comparatively easy as the percentage
difference here is 10/465 or over 295. The
effective selectivity in this case has been
more than doubled. This effect increases
rapidly with increasing signal frequen-
cies, In the case.of the 15,000 K.C. (20
meter) and the 14,990 K.C. signals the
same process takes place. The 15,000
K.C. signal is changed to 465 K.C. and
the 14,990 K.C. interference to 455 K.C.
This also results in a percéntage differ-
ence of more than 29 (as was the case
with the 1,000 K.C. and 990 K.C. sig-
nals) which corresponds to' a gain in

selectivity of over 30 times as the origi-
nal percentage difference between the two
signals was only 1/15 of 1%.
30,000 | .
20000 feme !
T
15,000 QoL N2
El? — ‘1\ =
=1 10000 cor -
g 8000 =L Ngo
g 6000 B =
3 —~——1Ci
. 4000 """“?-':--.".’;‘33
> —
O 3000 —
E -_-"""--.. T
5 2000 )] iy
2 is00 ==
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L \
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HAMMARLUND MFG. CO.
“COMET PRO"

“TT--.003 MFD.

100,000 wt

- HAMMARLUND-
“COMET PRO”

( PROFESSIONAL MODEL,
HIGH FREQUENCY
SUPERHETERODYNE

RECEIVER )

25,000w

4

L.5.
{4000 w)

An intermediate frequency
of 465 ke was chosen as a compromise.
It is below the broadcast band, and at
the same time is high enough to pro-
vide a large spread between a desired
signal and its “image” interference. By
using Litz wound intermediate coils
%ll_lehselectivity and sensitivity are kept
igh.

“Band-Spread” Feature

The arrangement of the tuning con-
densers is interesting and unique. The
fundamental circuit is shown in Fig. 1,
and although designed primarily to
give a band-spreading action on the
four amateur bands of 20, 40, 80, and
160 meters, the same eﬂ"e{.t is obtain-
able thronghout the entire range from
15-250 meters (20,000 to 1200 ke).
Condensers C1, of 138 mmf. each,

constitute tank condensers and are in-
dividually controlled by separate ver-
nier dials, one at left center and one
at right center of the panel. By means
of these two condensers, together with
the appropriate set of coils, the ré-
ceiver may be tuned to any frequency
within its range. After this has been
done, the main tuning dial, which eon-
trols condensers C2 and C3, will
provide substantially true singlz con-
trol over a relatively nmarrow band of
frequencies, If the main dial is set at
50 when the adjustment of the two
tank condensers is made, approxi-
mately half of the spread band will be
above and the other half below the
mean frequency determined by the
choice of coils and the setting of the
two tank condensers. If the main dial
is at zero when the tank condensers are

WINDING DATA ON COILS FOR NEW COMET “PRO"
W.L. Coils ito he wound on standard forms)

Primary

Wavelength Lo g
Cuoil No. Range urns  Wire Sise s Wire Sizo T.P.I
AA W.IL. 1531 a Ne. 30 D& No. 20 DSC [
BB W.L. 28-61 3 b 16 M 12
LC W.L 56-120 4 i n o 24
DD W.L, 115-250 & s 55 10/41 56
ilk Lita
EE W.L. 250-550 8 L 138* 10/41-two

‘TPI equals Tums per Incn.
*Th

e Lurns given nrn s gude only—the inductance should ve 1} or 2%

bank, Silk Lits

greater than our

& Mo. 5-W.L.
W‘m- {to be wnund on new forms with holes for tap—thess coils have no primaries).

W—’&c 1%551‘ * 'nl';“ N!"a'&%'e‘m :'Pél Tap at 1 2/3 turns from
BE—0BC 28-61 14 i 12 E.:? at 2 2/3 turns from
CC—O0BC 5120 23 o T 24 Tap at. 4 2/3 turns from
DD—OBC 115250 39 26.83C 56 'ib-:tpw:g' 9 2/3 turns from
EE—O8C 250-550 B0 28-89C

eoils to have jumpers batwean ths
tari

&0 ;I'ap at 16 2/3 turna from

Allb-pqtah.a.gld.:.dwu.“P"'ﬁ.rmm.!afw“ul:cﬂw [{:l t‘l:ﬁ-‘li{’ e OSC! and DD-0O3C:
minal an @

terminal next to the "K'

Forms 1 and 7 sixteenths inch diameter

FIG.1

adjusted the entire spread band will
be above that frequency. Converzely,
setting the band with the main dial at
100 will throw the spread band on the
lower frequency side. The dials on the
two tank condensers are finely and ac-
curately calibrated to facilitate precise
logging. While calibration curves are
furnished with each receiver, the oper-
ator should make an accurate calibra-
tion of his own receiver by means of
standard frequency signals, ecertain
stations known to be well controlled,
ete.
This type of band spreading circuit
necessarily results in a mnon-uniform
band width at various frequencies, and
this fact should be taken into consid-
eration by the operator. At 20 mega-
cycles the band is approximately 1500
ke wide and narrows to 300 ke wide at
10 mega-cycles (using the “AA”™ coils).
With the “BRB” coils the band width is
1000 ke at 10 me. and 150 ke wide at
5 me. The band spreading on these two
ranges is accomplished by the 15 mmf.
condensers C2 and C2, Fig. 1, on the
main tuning dial, These condensers
alone are inadequate for proper band
width in the 5 me. to 1.5 me. range
covered by the “CC” and “DD" eoils.
In this range, the 26 mmf. condensers E
and F (Fig. 1) are connected into the cir-
cuit also. f-lowever no switch is necessary,
as this additional conneetion iz automatic-
ally made when the “CC"” and “DD” coils
are inserted in their sockets. The fifth coil
prong (which is not used in Coils “AA”
and “BB") is used for this purpose in
Coils “CC” and “DD.” In this frequency
range the band width varies from spgrom-

mately 1200 ke. at 4.5 me. to 225
5 me.
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HEATER. CONNECTIONS

L

Complete wiring diagram of the Hatry type HY-7B, short-wave super-het, designed for A.C. operation.

Table of Coil Turns

OSCILLATOR COILS
La* L3 Tap
None
None
6

L2 Tap Lv
Nome None
None None
5 None
X [}
A R D 2 T 4 4
* L3 and L2 are wound with No. 22 D.S.C.;
all other windings are No. 30 D.S.C.
. indings are placed not more than an eighth-
inch apart on National coil-forms and are wound
#s close to the bottoms of these forms as is rea-
sonahble.
** For this eoil L2 is 35 turns of 30 D.S.C.
instead of 22 gauge.

srrrasens

Ll—Antenna winding of A coils.

L2—Grid winding of A coils.

L3—Grid winding of O coils.

L4—Plate winding of O eoils.

L5-C6-C8-C5-L6-R5 comprise an inter-
mediate R.F. transformer and are
all included in one can. L5-C8
must tune to 1,500 ke. or slightly
higher. See original HY-T article
for suitable dimensions.

L6—R.F. choke.
L7—Tickler in Detector I.F.T. which also
includes L3-C8-L6-C5-CT.
L8—R.F. choke such as Hammarlunds
85mh. or SPC.

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

C2—Same as Cl but used as vernier and
rarge extender,

C3—Sangamo .01.

C4— 00025 Mrd.

Ci— .25 Mfd. non-induetive 200v.,
Sprague,

C6— .0005 Sangamo.

C7T— .0002 Mfd. Sangamo.

C8—100 Mmfd. Hammarlund equalizer
EC-80.

C9— .0001 Mfd. Sangamo.

C10— .0005 Mfd. Sangamo.

Cl11— .01 Sangamo.

C12—1 Mfd. Flechtheim, 250v.

R1—b5000 ochms Clarostat potentiometer.

R2— .25 megohm Electrad metallic leak.

PLACING OF
WINDINGS
OF

| i 0-(0sCIL) COILS fp

0OSCIL. CoILS
CIRCUITS

01 - CKT. B
023- * B
045- - A

PLACING OF
WINDINGS
oF
A-(ANT.)COILS

Details of oscillator and antenna coil circuits.

R3—2000 ohms Electrad flexible.

R4— 400 ohms bias resistor.

R5—2 megohm Electrad metallic leaks.

R6—3 megohms Electrad metallic leak.

R7— .1 megohms Electrad metallic leak.

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

R9— .15 Megohms Electrad metallic leak.

R10—.01 Electrad metallic leak.

R11—50g0 ohms Eleetrad Truvolt type
B50.

R12— .25 Megohm Electrad metallic leak.

R13—1 Megohm Electrad metallic leak.

R14—2700 ohms 2 watt Durham resistor.

R15—1500 ohms Electrad B15.

R16—20 ohms centertapped, Clarostat.

R17—10 ohms centertapped, Clarostat.

3
1
I
ll
I
|
[

g o
2.5V.FOR 24 ETC.
g 2.5V. FOR 45,

v,
AC.

e i o e
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HATRY & YOUNG
HY-7 SUPERHETERODYNE

I 18Y DET.222 222 RE 222RE 240 DET. 240-112A AR -200A-112A
( ] r—2"0 LET.——) = T. CK 2 AFT.
II } ’
55
| p
\ 2 5
3 Sw1
< 3 10
|
!
—— - L | Zew7 1
«. LS‘ DSsC. EO}A““ . VAAMAS ) H
é &Tr s \” i " !
LW
il SW2
f " B
S i ¥ GROUND SYMBOL-L USED TO INDICATE CONNECTIONS TO I ‘%
E B X - SHIELDING AND METAL SUB-BASE ~
( T ke - B & AB- M 6t oH3s
9 GND. B
Complete wiring diagram of the 6-tube shori-wave receiver designed by Mr. L. W. Hatry, and which embodies
double detector principle with intermediate amplifier.
List of Constants or 200-mmf. for "12A;
L1—Detector coil primary or antenna C11—.001 mf. Sangamo fixed conde?ser;
winding; R1—15-ohm Y*«?.x ey filament resistor,
L2—Detector coil grid winding; threa required; . i
Lié—Second-detector tickler, 8 turns R2—2000- or 3000-ohm Electrad flexible o &
of No. 30 D.S.C. on top of L4 at resistors. Used for R.F. choking -
“B+" end; or filtering effect, 4 required; _if i = E
L4—LF.T. winding, 140 turns No. 30 substituted in place of CKls in g0 8«
D.S.C. on 1-inch (outside diam- home-made job, 7 would be re- =1
eter) tubing. Three required; quired; 52
L5—Oscillator-coil grid winding; R3—=Second-detector grid-leak, Elec- e ppat s
L6—Oscillator coil plate winding: trad metallic type. T megs. for the ‘: b=
CK1—R.F. chokes, Hammarlund shielded ’12A as second detector, or 4 megs, R}
type. In manufactured LF. trans- for the '40; S < g ©L S g
formers for the “HY-7,” CK1, 14 R4—100,000- ohm Electrad metallic sEe% |8
(and L3 in one), and C3 are with- fixed resistor, leak type. Reduces @ oo
in the shielding can along with C9 D.C. voltage placed on space- E - o™
or C6. Thus live circuits are fully charge grid; CANNN o
shielded; K5—50,000- or 100,000-ohm Electrad - i
CK2—Hammarlund shielded R.F. choke. “Royalty” variable resistor, poten- 3 B om =i ==
One or three required; tiometer type for volume control; mgagxey o |
AF.T.—National A-100 audio trans- R6—2-megohm Electrad metallic leak, § = Hoase
former. two required; 4 -
C1—50-mmf, Hammarlund or Pilot R7—Resistance to set filament voltage = I Rl R =
midget condenser for first-detector on tubes. Yaxley 4L or any 2-ohm 8 ? :‘
tuning; two required; rheostat or resistor adjustable to N
C2—.01-mf. Sangamo fixed condenser, approximately 0.9 ohm; Slicieh ™S
by-pass for R9; R8—10,000-0hm Electrad metallic grid- gotdd 22
C3—0.25 mf. Sprague midget fixed con- leak resistor; s ="
denser, six required; R9—50,000-ohm Electrad “Royalty” po- = D o o
C4—100-mmf. mica variable conden- tentiometer. Biases first detector e mH Ba
sers (Hammarlund “EC80” equal- for best deteetion; " & g‘
_ lzers), three required; SW1—Battery switch, Yaxley “Type 10.” B & B
C5—.001-mf. Sangamo fixed condenser, Turns second detector in and out 7 g’cg
two required if second detector is of oscillation; b 2 §§E
'40. (C5 becomes .0002-mf, if sec- SW2—Same as SW1 but turns battery a
ond deteetor is "12A) ; current on and off. Two required. T — 5E
C6—200-mmf. Sangamo fixed conden- Additional requirements in parts: two w50
ser. Grid condenser for detector; 5-prong tube sockets for coil sockets; two &
C7—Same as C1, but tuning condenser 4-prong sockets (Pilot) for first detector y £
for oscillator; and oscillator tubes. If the standard S BE
C8—I1-mf. Tobe fixed condenser; ot

“HY-7" aluminum chassis is purchased
C9—b500 mmf. Sangamo fixed conden- with the kit, the four additional sockets
ser, three required unless second are riveted in place. A dial is needed
detector is ’12A (see C10); for C7, and about 18 inches of shielded
C10—500-mmf, for '40 second detector, wire for wiring.

— -
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INSULINE CORP. OF AMERICA
A.C. CONQUEROR

Diagram of connections for the A.C.

The circuit comprises a one-stage
radio-frequency amplifier, regenerative
detector, and three-stage audio-frequency
amplifier. It is the typical short-wave
type, with plug-in coils to cover the en-
tire short-wave and broadcast bands.
Five tubes are used: A sereen-grid type
24, three type '27's and a type ’45. In
the power pack is a iype '80 rectifier.

Accurately made, rigid, well-balanced
coils are essential to properly cover the
entire range and maintain selectivity and
proper regeneration control. The coils
are probably the most important part of
the set. The form is of genuine hard
rubber, 2" in diameter, rigidly held on
metal end supports. The wire is wound
in grooves in the hard rubber and cannot
glip. The wire ends are connected to
socket terminals on the coil base. Plug
contacts are placed in the set. The ab-
sence of plug contacts on the coil makes
it less vulnerable to damage when lying
about not in use.

THE COILS
17-28 Meters
R.F. coil 6 turns.
Det. coil 4 turns on the secondary, 1
tarn on the primary, 4 turns on the
tickler,

27-45 Meters
R.F. coil 11 turns.
Det. coil 8 turns on the secondary, 3
turns on the primar., & turns on the
tickler,

40-80 Metera
R.F. eoil 19 turms.
Det. coil 18 turns on the secondary, 4
turns on the primary, 8 turns on the
tickler.

75-150 Meters

R.F. coil 34 turns.

Det. coil 30 turns on the secondary, 10
turns on the primary, 15 turns on the
tickler,

145-300 Metera

R.F. coll 54 turns.

Det. coil 64 tarns on the secondary, 15
turns on the primary, 18 turns on the
tickler.

B+
130w

295-600 Meters

R.F, coil 107 turns.
Det. coil 139 turns on the secondary, 30
turns on the orimary, 50 turns on the

tickler.
M:,Alltenrm eoil is 1-15/16" in diameter

10 turns.

The complete set of coils covers the
range of from 14 to 600 meters. Two
coils are used to cover the broadcast
band. This is an advantage; it spreads
the low wavelength broadcast stations
over the entire dial and they are more
easily separated and tuned in. As far as
broadeast reception is concerned, this set
ranks with the best. This type of coil is
the same as that used in almost all ship
and shore stations.

The two 2,000-ohm resistors are for ob-
taining the proper “C” biasing voltages.
The r.f. chokes shown in the radio-fre-
quency amplifier and detector plate leads
are also important for efficient filtering.

Excessive a.c. hum in short-wave sets
was traced to the detector. Probably the
a.c. magnetie field surrounding the detee-
tor heater causes modulation of the plate
current by affecting the electron stream.
However, this has been completely wiped
out by proper filtering. In the first place,
the detector heater is maintained at a
positive bias of 65 volts—by means of
the bias resistor in the powe:r pack, Fig.
2. This biasing voltage, together with
the .001 mfd. by-pass condenser con-
nected between the detector heater and
cathode and placed directly at the detec-
tor socket, reduces a.e. hum to a point
where it is imperceptible—even with
headphones connected to the output of
the three-stage audio amplifier.

The Power Supply

The power supply is clearly shown in
the diagram of Fig. 2. It supplies the

“Conqueror” short wave receiver.

180- and 250-volt plate leads and the two
2%-volt filament leads to the set by
means of a cable connecting it to the set.
It is built separately in a metal case as
shown in the photographic illustration.

An objectionable feature with many
sets is the fluetuation of voltage supplied
by the power pack when operating the
set. With a regenerative detector, the de-
tector plate current varies considerably,
depending upon the degree of regenera-
tion. On power packs in which an un-
usually high ohmage resistor is used to
cut down the voltage to the desired
amount, the variation in load, caused by
the variation in regeneration, produces a
great voltage fluctuation, resulting in un-
stable and unreliable set operation and
difficulty in tuning. In this power pack
an unusually low ohmage bleeder resis-
tance is used. This causes a rather large
current drain from the power pack—
large in proportion to the drain caused
by the detector tube of the set. There-
fore, any change in detector plate current
has little effect on the supply voltage and
steady operation is obtained.

—
i
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Circuit of “B” supply unit.
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INSULINE CORP. OF AMERICA
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the ICA Short Wave Scout is
here illustrated; one of its features is
that it utilizes but two tubes and it can
be instantly switched into circuit by
means of a switch mounted on the
front of the converter. The same
switch, when thrown in the opposite
direction, connects your broadcast re-
ceiver for regular 200 to 550 meter re-
ception. This converter, which is
mounted in a very neat and small wal-
nut cabinet, may be connected to any
broadeast receiver and complete in-
structions and wiring diagram come
with each converter.

It is a very simple matter for the
purchaser to quickly connect the con-
verter to his broadecast receiver. The
antenna wire is disconnected from the
regular broadcast receiver and is con-
nected to a post on the converter. A
marked wire from the converter is con-
nected to the antenna post of the “BC”
receiver. The ground connection iz left
on the “BC"” receiver and after that

Hook-up of S-W Converter

one has simply to plug the cord from the
converter into a comvenient 110 wvolt AC
or DC lamp socket, The dial on the BC
receiver is set to approximately 650 KC
or 460 meters, or as close to this point as
freedom from BC interference will permit;
for tuning the short waves the center dial
on the converter is used, the dial on the
BC receiver being left set at 650 KC.

The range of this ICA Seout S-W Con-
wverter is from 200 meters down to 60 meters
and by means of an additional plug-in
coil supplied at slight extra cost, the short-
wave range can be extended down to 20
meters.,

ALAN RADIO Co.

“"PRIZE WINNER ”

Though primarily intended for head-
phone operation, this set will operate
a magnetic or small dynamic speaker
on many loeal signals, The circuit uti-
lizes a sensitive type T8 grid-leak de-
tector, a 43 power amplifier, and a
2575 rectifier, a combination of tubes
which adapts itself readily to both
A.C. and D.C. operation with practi-
cally identical performance.

Aside from the use of the 78 tube,
the detector circuit is a conventional
regenerative grid-leak arrangement.
The grid-leak found most satisfactory
was 5 megohms, and the grid conden-
ser .0001 mf. Regeneration is smoothly
controlled by means of a 50,000 ohm
potentiometer of the carbon element
type in the .78 screen lead, by-passed
with a .5 mf. condenser. The tuning
condenser has a maximum eapacity of
165 mmf. or .000165 mf. and about 9
mmf, (.000009 mf.) minimum capacity.
This, coupled to a 10:1 tuning dial,
makes for fairly easy tuning.

In the antenna circuit, a small “trim-
mer” of 40 mms. maximum has been
included for the elimination of dead-
gpots.

Coil Data For Use With 165 Mmf.

Coil Foyrms: 1% inch diameter, five prong
type.

“G" terminal of grid winding at top of
form.

“p terminal of tickler winding at bot-
tom of form.

All windings close wound except “A"
Spacing on “A" equal to diameter of wire.
All windings wound in same direction.

Grid terminal of form not used.

Wavelengt x : Separa-
(meters) Grid Tickler tion
- Type of Type of
wire na wire Turns
‘A14t0 35 No.20emam. 5 No 288CC 3 5/3"
‘B'-34 to 63 No. 20 enam. 11 No. 28 8CC 4 5/32"
‘C'-62 to 112 No. 24 BCC 19 Neo.28BCC 5 1/8
‘D-110t0195 No. 26 8CC 48 No. 28 85CC 7 3/32"

COILS List of Parts

1 set four “Prize Winner” coils to cover
14 to 200 meters or as described in table.

1 AUDIOFORMER (National, ete.)

1 15 h., 100 ohm filter choke

1 25 h., 350 ochm filter choke

CONDENSERS

1 .00004 mf, Ant. Trimmer (Hammarlund)

1 .01 mf, bypass, Aeru_vox

1 .02 mf, bypass Aerovox

1 Prizewinner 166 mmf. short-wave con-

denser

1 .0001 mf. miea bypass condenser (EI-

menco)

1 .000835 mf. mica bypass condenser (El-

menco)

1 10 mf. 26 wvolt electrolytic bypass (Du-
bilier)

1 Filter block consisting of two 8 mf, and

one 16 mf. 200 v. electrelytic condensers

(Aerovox, Wego)

L. e
200 OHM, 28w, RES.

-E—----.——--..—

sy T
ALoeDC 3
110 Vous

e r
-

o

L GND. ON CHAS 315

-
Taw

b

Wiring diagram of the new “Alan” Short-

Wave Receiver—it employs plug-in coils

to change the wave bands. The tubes are

operated in series with a small resistance
across the line.

N

RESISTORS

1 b meg. resistor

1 600 ohm one watt resistor (Elmenco)

1 100,000 chm ¥ watt resistor (Elmenco)
1 60,000 ohm potentiometer (Centralab)




OFFICIAL SHORT WAVE RADIO MANUAL

INTERNATIONAL RADIO CORP.
ALL-WAVE DUO RECEIVER.

15T DET

RAT

Diagram far all-

wave International

receiver—the wave

bands are changed
by a switch.

T

T |
%

HE International All-Wave Duo is

a long and short wave receiver

built in one complete chassis. There
are two illuminated tuning dials, one for
short waves, which will receive from 20
to 200 meters—the other for long waves,
from 200 to 600 meters. One tone con-
tro] which operates for both short and
long wave reception; one switch for
changing from long to short wave recep-
tion. There are no “plug-in” coils to
change. Short wave coils are wound on
a drum type selector which operates
from a knob on the front of the panel.

There are three positions on the short
wave hand—No. 1, 20 to 75 meters; No.
2, 75 to 125 meters; No. 3, 125 to 200
meters,

The Duo iz an eight-tube “super” het
chassis; the tube equipment consists of:
2235 Variable Mu; 3—224 Screen Grid;
1—227 Oscillator; 1-—247 Pentode (out-
put) ; 1—280 Rectifier.

Two-dial “dual” receiver, tunes from
20 to 600 meters;_l without “plug-in”
coils.

The Duo short wave reeceiver operates
with oscillation under control at all times,
You can hear the carrier waves on the
short wave stations, without the “whist-
ling sound”. 1In other words, the Dug
tunes in short wave stations the same as
a regular long wave distant station on
any standard set; you only hear the voice
or mpsiec,

The International All-Wave Duo can
be obtained in a mantel type cabinet or
chassis only for export. 110-220 A.C.
fcltage transformer which operates on
50 to €0 cycle current is furnished as
standard equipment,

Simple Operation—The A.C. Switeh is
combined with the volume control, which
controls the volume for both short and
long wave bands. After set has been
turned on, you can switch from short to
long waves instantly, or back to short
waves again, by turning the lower left
hand knob.
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COLIN B. KENNEDY CORP.
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The receiver is not of the super-
heterodyne type, but uses a dynatron
osecillator, the output being taken from
the screen of this tube through a con-
denser as shown. The frequency of the
sscillator is fixed at approximately 1530
K.C., but can be wvaried.

For short wave reception it is only
necessary to once set the dial of the long
wave receiver at the output frequency of

the short wave oscillator, and then tune
the short wawve receivers' single dial, as
well as operate the regeneration control.

This long and short wave receiver
thus employs a total of six screen grid
tubes, four being tuned amplifier tubes
and thus producing a tremendous overall
amplification of the short wave signals.
Including the audio stages, a total of 11
tubes are employed for short wave.

J
LW,
R.FC.
FILAMENTS
aWare
3 bl
g A l
\ REGENERATION T [ > 2%2VFIL
AW AND VOLUME o
_EMW /f ¥‘--20 OHMS LAMP
50,000 R
= 5Q000 7 GND.
5 oHMS OHMS _L__
. t180V.F

TROTTER
R

obtained.

The lower right hand knob on the
short-wave unit may be turned to five
different positions. One of these posi-
tions is marked “long wave” and when
the switch is turned to this pesition, the
antenna is automatically connected di-
rectly to the long-wave receiver and the

CONVERTE
’L\“u::‘;w“ wa%ﬂ LW
'\ A~El-?7 . L a4
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+
¥
z
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output of the short-wave unit is discon-
nected. The broadeast receiver may then
be operated exactly as though the short-

TO ANT. POST = Lw, SET

e ———

B
T~ T GHD.
POST-LW.  SURRY-LW

400 cm-{ SET SET.

point, which includes the desired wave-
length, and the filament switch is turned

b ki S Bl

el | wave set or converter were not there at all,
l & / ‘When short-wave stations are desired,
B ' this switch is turned to the particular

T

(lower left hand knob) to the “on™ posi-

hIt \}:Fill be noted that on the back of particular type or make of broadeast re- tion, which will turn on-the short-wave 2
the short wave unit a wire has been ceiver for obtaining the best results. . joh he dixl

brought out which may be connected to After the short wave unit is in operation, el fulse o Mgt o ; i

either one of the two binding posts near this wire may be tried first on one and The long wave receiver dial must then

the end of the base. The purpose is to then on the other of these two posts, and be turned to the end of the scale, or
enable the user to adapt the unit to his permanently left where best results are 1,500 kiloeyeles.
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Improved selectivity is
afforded by providing a well-designed
tuned radio frequency stage., The plug-
in coils used in the antenna circuit are
of the same 4-pin type as those used for
coupling the plate circuit of the R.F.
tube with the grid of the detector tube.
These plug-in coils may be of any
standard make, data for winding which
are given herewith, and designed for
use with .00014 mf. tuning condensers.
The two tuning condensers are ganged
and a small variable trimming con-
denser of about 30 to 50 mmf, is con-
nected across the second tuning con-
denser in the plate circuit of the R.F.
tube.

To prevent the possibility of short-
circuiting the B battery should the
plates of the second tuning condenser
accidentally touch, a small fixed con-
denser of .01 mf. is connected in series
with the plate of the R.F. tube and
the stator of the second tuning con-
denser as the diagram clearly shows.
Due to the high value of this series
blocking condenser there is no appre-
ciable reduction in the tuning capacity.

Any average size antenna system
may %e used with this short-wave re-
ceiver or approximately the same size
antenna as that used for broadeast re-
ception. Instead of using a series
trimming condenser in the antenna cir-
cuit the trimmer in this case is con-
nected across the second tuning con-
denser in the plate circuit of the R.F.
tube, as indicated in the diagram.

Detector Circuit Features
In this particular receiver grid-leak
detection is employed, which provides

A TUBE DRY BATTERY

LEOTONE RADIO CORP.

‘high sensitivity and also smooth opera-
tion of the regeneration characteristic,
the detector operating approximately
on the square law. Regeneration is
controlled in this detector eircuit by
means of the 100,000 ohm rheostat
(potentiometer) which is connected in
series with the 22.56 volt B plus feed,
as illustrated in the diagram.

A volume control is also provided in
this interesting circuit. In series with
a 15-chm filament resistor in the posi-
tive wire feeding the R.F. tube, we find
a 20 ohm variable resistance, which is
used as a volume control. This 20 ohm
variable resistor also serves the pur-
pose of checking any oscillations which
might be set up in the R.F. circuit.

As in all other short-wave receivers,
the radio frequency choke, RFC, is an
important item and it should have low
distributed capacity with a maximum
of inductance, the value of the R.F.
choke in this case being about 30 mh.
One may try R.F. chokes having induct-
ances from anywhere from 20 to 100 mh,
A by-pass condenser of .00025 mf. is con-
nected from the tickler to the filament eir-
cuit; the plate load resistor for the detec-
tor is 0.25 megohm, which is coupled
through a .01-mf. fixed condenser to the
1-megohm grid resistor of the first audio
amplifier, a 30 type tube. The plate load
resistor for this first audio tube has a
value of 0.256 megohm. This couples through
another 0.01-mf. condenser to the 0.25-
megohm grid resistor of the second audio
or output tube, also of the 30 type.

List of Parts for Leotone Receiver

COILS:
2 sets of short-wave plog-in coils
0.00014 mf, eapacity.  Adden, (Bruno).
1—30 millihenry honeycomb R.F. choke eofl

for

ANAMAR,
LALAL LS

SET
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CONDENSERS:
1—two-gang 0.00014 mf. tuning condenser.
5—0.01 mf. mica condensers.
1—40.5 mf. bypass condenser.
1—0.00025 mf., mica condenser.
1—0.0001 mf. mica condenser.

RESISTORS:

1—15 ohm fixed filament resistor.

1—20 ohm rheostat.

1—2.7 ohm fixed resistor (may be im-
provised from a 6 ohm rheostat set to apply
2 volts on filament, when the 20 ohm rheostat
is set at zero resistance).

1—38 meg. pigtail resistor.

1—100,000 potentiometer, with switch at-
tached.

3—0.25 meg. (260,000 chm)
eistors.

1—1.0 meg. pigtail resistor.

OTHER REQUIREMENTS:

3 UX and one UY socketa.

1 antenna-ground connector.

1 speaker connector.

1 six-lead outlead cable.

1 drum_dial, scale, escutcheon,

1 shielded box  with hinge cover, overall
93" wide x 8%~ high x 8%".

1 chassis with shield compartments, to fit
inside shield cover.

2—C" batteries; 1—3 wvolt, 1—221%; volt
(small “B" unit).

pigtail re-

LEOTONE-ALDEN PLUG-IN COIL D.\T%_ﬂ
ta

nee
Wave- between
h Grid eoil turns Tickler turna 2 coils
52T. No.28 En. 19 T. No. 30 En. M
Wound Close wound (CW)
33 T. per inch
BO-40 23T. No.28 En. 11 T. No. 30 En. M
Wound C. W.
16 T. per inch
4020 11T No.28En. 9 T. No. 30 En. L
3-32" between turns C. W.
20-10 5 T. No. 28 En. 7T. No. 30 En. i

3-18" between turna C. W.
Coil form—214" long by 114* dia. 4-pin base.

&
1 t "
+

-
OHMs
o >
SWITCH ? h
= _GND, Ly B
Gk

of battery consumption.

The interesting hook-up devised by the Leotone engineers, whereby maximum strength of signal is obtained, with a minimum
An A. C. model is also available.

T
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EASTERN RESEARCH LABS.
“LEUTZ' YACHT RECEIVERS
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Wiring diagram of the short-wave receiving set installed on the yacht, “Aras”

® THE successful design of broadeast

receiving equipment for yacht in-
stallations is a problem all by itself and
is not generally understood. With the
craft at dock and near broadeast trans-

mitters, any average broadcast receiver
works fairly well. With the yacht
under way, it is another matter and
each installation must be given indi-
vidual consideration

'35
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Wiring diagram for the “short-wave” superhet receiver installed on the yacht

“Migrant.”
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Range 15 to 2000 Meters

The “Aras” installation is divided into
three receiver sections., First there is the
main broadecast receiver covering 200 to
570 meters, together with a power ampli-
fier. Second, there is a shoré wove tuner
covering 15 to 200 meters, the output of
which ean be switched through the power
amplifier of the above broadcast receiver.
The third section is an auziliary receiver,
entirely separate from the above and hav-
ing its own power pack. The auxiliary
receiver in addition to tuning 200 to 570
meters also tunes from 550 to 2,000
meters, allowing the reception of foreign
broadeast wavelengths when the vessel is
in European waters.

The main broadcast receiver has three
stages of high gain tuned radio frequeney
amplifieation using -24 tubes. One band
pass filter stage precedes the first radio
stage. The detector stage is also tuned
using a -24 tube with plate rectification.
This makes a total of five tuned circuits.
An antenna series variable condenser is
provided to adjust the antenna eleetrically
to the optimum walue for the different
wavelengths received.

The plate circuit of the detector is re-
sistance coupled. Following the detector
is an initial stage of audio amplification.
Ordinarily, it would seem that this stage
of audio would not be necessary. It has
a low ratio of amplification and becomes
very useful when receiving relatively weak
signals and it is also important in con-
nection with the electric phonograph.

Yacht “Migrant” Installation

This short wave receiver covers 13.8 to
200 meters with six sets of coils. Other
coils are provided to tune wavelengths up
to 1,000 meters so that the apparatus can
also be used for regular broadeast band
reception as an auxiliary.

Tubes are arranged as follows:

-27 Oscillator

8 -36 Intermediate
stages at 4656 K.C.
-27 Second Detector
-27 First Audio
-50 Power Push Pull tubes
Power Pack (in separate case) has
2 .81 rectifiers

radio frequency
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EASTERN RESEARCH LABS.
MODEL'C" ¥ MODEL"L"” SETS

22 RF. STAGE DET. STAGE 3 AUDIO STAGE UNIT
+000125 MF. 0001 MF.

L000115S MF.

DIRIGIBLE
L ANTEHNA

These two receivers, ‘“Model C”
and “Model L,” are of unit construction,
and resemble in appearance the famous
Leutz “Transoceanic Silver Ghost,” pre-
mier long-wave receiver, The short-wave
receivers, however, are not quite as
lengthy, having at most only four units;
whereas the “Silver Ghost,” when all the
units ave assembled, comprises six.

The unit form of construction allows
extreme flexibility. The units compris-
ing .the deteetor and the audio stages
‘may be combined to form the receiver;
if greater volume is desired, one or both
of the R. F. stages may be added.

h————-v-

LEUTZ
S.W. CONVERTER_

‘34 DET.
1

Y AAAAAAA,

Appearance of Leutz adapter that makes short-wave recep- Hook-up of Leutz S.-W. adapter; only

ti ible with your broadeast receiver. It has its own two wir
ion possible i M akeme b eapion iy es connect to B.C, set.
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LINCOLN RADIO CORP.
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Diagram of the new Lincoln R-9 Superheterodyne, especially designed for reception in the short-wave spectrum from 9 to 200

meters.

Switches select the proper coils for each

Photo aboyve—bhusiness-like appearance of the newest Lincoln
off-spring, the R-9 short-wave super-het, with 11 tubes,

©® OWING to the increased demand in

both commercial and broadecast lis-
teners fields, many months of develop-
ment work ixav’c been put on the new
Lincoln R-9 receiver, designed to reg-
ister wavelengths from 9 to 200 meters.
While the field has been well covered
with commercial types of short-wove
receivers and combinations of short-
wave and broadcast, yet the strictly
short-wave receiver design has not
had the attention that a few of the
receivers ranging from 15-5560 meters
have had.

Silver-Contact Band Selector-Switch

The general plan of the R-9 employs
the proved design of the DeLuxe
SW-83, utilizing the silver-contact se-
lector-switch, which independently se-
lects the desired inductances for group
frequency range. The grouping of the
frequencies is as follows: Starting
from the lower wave end—

* meters

meters

meters
108 meters
position meters

The circuit uses an intermediate fre-
quency amplifier of three powerful
stages, with tuned first detector stage,
The coils are of Litz wire; eight tuned
circuits are used. The last 1.F. stage
is of balanced-grid push-pull construe-
tion, feeding inte the Wunderlich tube
(2nd detector), the output of which
feeds into the transformer coupled 56
first audio stage and through large
transformer coupling into two 45 push-
pull output tubes. Tubes used are
4—58; 3—56; 1—Wunderlich; 2—45;
and 1—30.

Due to the remarkable action of the
Wunderlich tube, pe‘rfeet autontatic
coltyne contrel is had by controlling the
L‘om]ijlete I. F. amplifier. This feature can
be eliminated and the set will work without
A. by manipulating a switch on the

position

band.

front panel.
“C.W."” Reception Provided for

A beat oscillator is employed for recep-
tion of “C.W." signals; this is also oper-
ated by a switch on the front panel. Full
indication of signal is had with the meter
mounted in the center of panel, allowing
aceurate tuning to the exact center of the
earrier wave and also indieating unmodu-
lated carriers which ean be tuned with per-
feet aceuracy. This waluable feature is
of paramount importance, as many stations
are ‘standing by"” temporarily and would
be entirely overlooked without this method
of location.

Two dials are employed, the one to the
left being the main tining dial and the one
to the right for band-spreading, which is
effective on all frequencies. In commercial
wark, where the operator only works a
sepecified band of frequencies, this band-
spread dial is very desirable, allowing wide
separation on the dial.

Sensitivity and Volume Controls

The regulation of sensitivity and volume
is identical with the Lincoln DeLuxe
SW-33, and it is one of the most satisfac-
tory systems for the broadeast listener as
well ag the commercial operator. In order
to pet distance in the conventional type
of receiver, one is required te advance the
sensitivity control to a point where heavy
noise and signal can be heard loud enough
to disturb the whole neighborhood; while
in the new Lincoln system, the sensitivity
control can be advanced to a maximum,
giving power to reach any distance and
the wolume control cam be at minimum,
with speaker volume only loud enough to
be heard a few feet away from the speaker.
This system also allows absolutely silent
tuning by the use of the signal indicator.

The R-9 model is of the table mounting
type, having a heavy metal removable cover
and heavy metal front panel. The chassis
is mounted on a wood base with moulding
at bottom, and the whoele unit is attrac-
tively finished.

A separate power pack is used, iden-
zical with the large DeLuxe all-wave model,
rogether with a dynamic speaker. A head
chone jack is ineorporated.
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LINCOLN RADIO CORP.
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Complete wiring diagram of the new
single “twist of the wrist”.

mm-v: R.F CHOKE w~w.~':" wn‘;“f

Sl'l' unv...n C.

Lincoln De-Luxe “All-

The various coils used for tuni ng in the different wavelengths

u-n—-
L\( %{ m AE +Z!O\'
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Wayve” super-het, wh:c'h tunes from 15 to 550 meters at a

and their connections to the

“ganged” control switch, are shown at the extreme left of the diagram.

Tuning In Short Waves a Cinch!

Whether the purchaser of a Lineoln
new All-Wave Super is interested par-
ticularly in short-wave reception, or only
listens in ocecasionally on short waves,
this cleverly designed and highly efficient
receiver, will appeal irresistibly. Tun-
ing in short waves is a “cinech” with the
new Lincoln—a simple twist of the wrist
on the band-selector switch puts imme-
diately at your service the following
wavelength ranges: 15-30; 30-50; 50-
100; 100-200: and finally the broadeast
range of 200-550 meters,

The length of antenna depends on lo-
cal absorption. Ten feet of antenna in
one loeality will equal a 50-ft. antenna
in another, As a general thing, build-
ings of steel construetion require a
longer antenna to compensate for loss of
ahsorption in steel, state the Lincoln ex-
perts. Antennas from 15 to 100 feet will
work satisfactorily.

Operation Hints

First you connect A.C. line to wall

turn right-hand econtrol knob

until switch is turned on, and see if all
heaters are operating.

See that all adjusting knobs on top of
ILF. (intermediate amplifier) cans point
to marks on top of ean. Turn volume
control (right hand knob) about half-
way on and tune in a station with main
dial (center knob), adjusting trimmer
(second knob from left) to loudest sig-
nal. Then reduce your volume control
to a weak sipnal and carefully go over
all of the adjustments on top of the
transformers, peaking each one at the
loudest point. Next, tune in a distant
signal and go over the operation again.
Once this adjustment i done, no further
attention need be paid to it. Adjust-
ments of the I.F. transformer should be
made with the low-high power switch in
high power position.

The total amplification of the receiver
need not be used for the majority of long-
distance reception, and for that reason
there are two regulations for power;
allowing the use of low amplification for
the nearby more powerful stations. In
fact, a range up to 2,000 miles in the
broadcast band can be brought in with
very good volume on low power, and only
when extreme distance or short-wave re-
ception is desired need the high power
position be used.

How to Use Volume Control

Never advance the volume control past
the point of stability. Tremendous am-
plification is available before oscillation
will ocenr. The strength of the ineom-
ing signal is directly proportional to the
amount of amplification required; and
when a signal is so weak, due to atmos-
pheric conditions, that same cannot be
heard with a reasonable amount of am-
plification being used, nothing can be
gained by advancing the volume control
further,

Selecting Wave Bands By Switch

The range of the Lincoln De Luxe
39" equipment is from- 15-550 meters.
This ranee is divided into five groups to

/:,wo oHMs

]
™ E—mw’o—.l-
b

Diagram of Lincoln power supply.

be selected by switch at left side of con-
trol panel and the range is divided as

follows:

15— 30 meters

50—100 meters

200—550 meters,
Each proup will register from 0 to.160
on the dial, For instance, in the 15—30
meter band the 15 meters will register at
low end of dial and the 30 meters at
upper end of dial, and likewise through- )
out all of the group. The De Luxe “10”
and “32” models tune very sharp and |}
dial must be accurately set in resonance J
with the station as it is very easy to
pass over a short-wave station, espee-
ially in the higher frequencies.
is very essential that the left-hand an- |
tenna trimming knob should be kept in
resonance to bring in the signals.

30— B0 meters
100—200 meters

Now assume that you wish to tune in
GbSW (Chelmsford, England); from
your log book you note that this station
uses a wavelength of 25.53 meters which
falls in the 15-30 meter group. So mere-
ly turn the selector switeh to the 15-30
meter position; turn your dial to about [
65; bring the antenna trimmer to reso-\
nance; and tune slowly both sides of this
position until G5SW is located. When [ff
W3XK is broadcasting on 25.25 meters, Y
G58W can be quickly located about one
dial division above them.

The above procedure is followed for all
short-wave reception. Stations in the
31-meter band are found on the lower
portion of the dial when selector switch
is set on the 30-50 meter position. The \§
49-meter band stations will then be found ||
around 70 on the dial. The B85-meter [{
band will be found near 60, with switch JJ
in the 50-100 meter position., One group
of police calls will be found near 30 and \
another group near 70, with switch in
the 100-200 meter Dosition.

Also, it
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MIDWEST RADIO CORP.

SELF POWERED
SHORT - WAVE
CONVERTER

- w“ 300 TURNS H2 3G S.5.E. EACH - ip o .
WITCH PUTS ANT. ON CONVERTER COIL. WOUND ON Yo" DIA. TUBE . £oiLs OUTPUT, Self-Contained “B” Supply Desirable

PECIRISIRINEERT: g AR R U T @+ _ It is assumed that the converter should
7 { _ALUM_SHIELD 35 be of the self-sustained type and that it
F A should contain all of the materials and of
such quality as is necessary to produce
the results expected under favorable con-
ditions of course. It is therefore neces-
sary that this converter should econtain
its own power-paclk and should feed en-
ergy to the radio set and subtract noth-
ing from it. For this reason both A and
B supply units are included in the design.

e e

25,000 Intermediate Frequency
OHMS Assuming that a modern broadeast set
B of the highest quality is to be used, the
IRON CORE L choice does not rest with the matter of
HOK:-) (3070 50H.) SwiTeH selectivity, because these sets are rarely
A sensitive all over the band; the only
other choice is one of selectivity. It is
well known that sets are more selective
at the low frequencies and that the mod-
ern broadeast set is better able to find a
clear spot between stations at about @0
than at any other point on the dial. It
is for this reason that the intermediate
frequency was chosen at about 575 kilo-
cycles.

e

In the event that the customer canmnot
find a clear spot at this point on account
of loeal stations, he should be able to
efficiently operate at some other fre-
The Midwest S-W converter eirenit is shown apove: the “output” post connects to “acrial” quency and provisions are made for this

post:on broadeast sty elussls: 15 gronuded to G Dok on. “HLT set. by having the “if.” transformer on the
converter of the top adjustable type.
These adjustments are broad enough so
that he can select frequencies up to 540,
which is just outside of the broadcast
SRCILLATE R COIL 3 w3 R.F. COIL band and might be an ideal point for him
Y to operate provided he can meet it on his
radio set.

This changing of the selected if. fre.
quency requires a corresponding change
in the relation between the oscillator eir.
cuit and the r.f. tuning, and the “trim-
mer” condenser must be large enough to
compensate for this change.

Coil Requirements
We now have our coil requirements
pretty well in mind. The r.f. coil should
be tuned by the variable condenser for

200 meters to as low a point as is pos-
sible and desirable. Experience shows
that the 80 meter “ham” hand can easily
be included in this first point on the
switch. Correspondingly, the oscillator
coil must cover this same band, plus 575
kiloeyeles, the intermediate frequency.

The second point on the switch should
:oegm ac;: this 80 meter point with a slight
' ap and again carried down as far as
v g 1 Midw - u r g P S

o e e s Wl W %1 . Thoba I S¥ert3ISH S S5 possible, and this is known to- e about
35 meters. Correspondingly the third
point should begin with a slight lap and

zo down to at least 15 meters.
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Midwest Data If a signal is tuned in and a negative This locking section is illustrated in
voltage generated by the rectifier, this curve shown in Fig. 2. Assume that the
R1—.5 meg 0.5 W. (watt): CA—01 mf negative voltage is applied to the grid automatic volume control bias voltage is
200 V. (volts) ; k2—30,000 ohms 1 W.; R3— “Statomit” tube, completely blocking it, zero and the set is operative, Assume
50,000 ohms 0.5 W. C1—.03 mf. 200 V.; R5— and the voltage across Rx falls to zero the autematic volume control bias to in-
j;:}'{;‘:g g S r[:_,_“'l‘":l“ I‘I‘]‘rf- ]{"‘I“l‘!‘:‘”“ L;‘,;l unblocking the audio tube and permitting crease until it reaches the point marked
¢ savi: to N o v 6700 ohme it to amplify and pass the signal through L; its effect is to produce a drop in voli-
flex. ; C8—.03 mf.: 09— 05 mf. 400 Vv, 200 v.: to the loud speaker. age across Rx, permitting passage of a
C10 20, mmf. Trim.; RT—200,000 ohms 0.5W: This action is accumulative and self- small current to the audio tube, so that
1i8—50,000 ohms 1 W.: R9—10,000 ohms 1lgeking in such & way that when once Is is decreasing and Ia is increasing. As
‘(‘15\\01:;'_112 .I‘:‘f:-m;%?] "}' :“‘_‘\10_3? Pioﬂghn':‘[“ started it carries itself through. This is soon as Ia increases greater than Is, the
400 V. R19—50%000 shms 1 W.: R14— 50,000 accomplished in the following manner: Ilocking action takes place and instantly
ohms 0.5 W.: C15—05 mf., 2000 V.: Rm5— 'The voltage Et on the pgrid of thethe curve shifts to point N.
215 ohms flex.; C16—.07 mf. 200 V.; R16— “Statomit” tube is composed of the drop
200,000 ohms 0.5 W.; R17—50.000 ohms 1 W.: g0p035 Ry, plus the automatic volume- AF 'I

C17—.01 mf. 200 V.: R18—30,000 ohms 0.5
W.: R19—200,000 ohms 0.5 W.: C15—.05 mf, control bias voltage. These voltages are | wewr <

200 V.: R20—275 ohms flex.; C10—.01 mf. 200 in in series and equals about 80 volts.
V.; € 20—1 mf. 200 V.: R21—200,000 ohms The voltage across Ry is produced by
05 W.: €21—01 mf. 200 V.; R22—200,000 the total current composed of several
s ) oz ™. spec.i C23—05 mf constant currents plus the variable cur-
200 V.; R23—200,000 ohms 0.5 W: C24—0% nante Ts and Ta. When the set is blocked
mf. 200 V. €25—05 mf. 200 V.: €26—.05 [ A d Ia i 3
mf. 200 V.: R74—275 ohms flex.: R25—=200. 18 15 at a maximum and Ia is zero;
000 ohms 0.5 W.: 027—2 mf. 500 V. ELEC.; therefore, only Is is effective in helping
R26—5 mez. 0.5 W.; R 272,500 chims 5 W.: to produce the voltage across Ry. When
CEh—20 mmf, Teim; B28—5 meg: 0.5 W.ithe set is operative Is is zero and Ia is

C29—.05 mf. 200 V.; C30—.05 mf. 200 V.:
TE0—1.000 ohms 0.5 W.: Cil—001 me 400 2t @ maximum; therefore maximum Ia

V.: C33—.1 mf. 200 V.: R31—100.000 ohme iS greater than maximum Is. The volt-
05 W.: R32—10,000 ohms n! W.: €35—.05 age across Ry will be greater when the
mf. Spec. ;‘Csel tns mf. 200 V.; R33—200,000 set is operative than when the set is
Ol 0.5 W, ¢ .5 meg, Pot—A.C. Switeh blocked. Now the voltage across Ry is
Spee.; R85—600 ohms + 5% flex.: CHT—.03 aiding the voltage from the automatic
mf, 200 V. R36—12,000 ohms 0.5 W.; R37— .
5 meg. 0.5 W.: C38—05 mf. 200 V.. 039 volume control tube; therefore, when this v
05 mf. spec.: RI8_12.000 ohms 0.5 W.: R3o dutomatic volume control bias voltage
—100,000 ohms 0.5 W.; C40—8 mf. 450 v. builds up to the point where it operates allL M
Elec.: C41—.05 mf. 400 V.: mn—'"antm ahms o unblockmg the audio system, it is Mg

05 W.: N41—410 ohms flex. 0.6 W,: C42— a5 1.0 15 20
4 mf, 450 V., Elee.: C43—1 mf.400 V. Elec. ,IOCkEd in this position by this aiding e AME BIAS Y Vairs ey 35

C+i—8 mi, 450 V. Eloe. voltage. FiG. 2

BAND SELECTOR
£of
8.2

= )
Vi B Bl V4Bl _g3s Bl W5 BI Caé

vE
VA V3 N2 VI -|[|—|iml’\"—_t'CZS
Y i
5

|

LS.Me2 LS el

B2 54 46 54 Bl
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Wiring diagram of the newest Midwest ereation—the lfi-tabe short and long wave receiver. A wuperheterodyne with gpe-
cinl automatic volume control system, which enables the operator to adjust the sensitivity to hizh or low degree. With
the wensitivity ndjusted “low,” reception with n minimum of stntic nnd other interference s obtained.
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Little need be said concerning this
top view of the new receiver. Its compact-
ness, symmetry of design and complete
expressability are immediately apparent.

General Characteristics

This new receiver carries the desig-
nation “FB-7". This designation is par-
ticularly applicable to a receiver espe-
cially suited to the needs of the ama-
teur ecommunieation enthusiasts. FB
stands for phone band and in the ver-
nacular of the “ham” it also means
fine business, which is an expression
commonly employed to indicate satis-
factory results.

The FB-7 is essentially a short-wave

ABOUT
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TYPE FB-7

superheterodyne of the most advanced
type, incorporating many of the feat-
ures only to be found in the most ex-
pensive and elaborate receivers of the
strictly commercial type. As may be
seen from the accompanying illustra-
tion, the entire receiver is compara-
tively compact, while all of the com-
ponent parts are completely accessible.
The tuning seale is of the full wvision
type and is thoroughly illuminated.
Tuning is accomplished by a single
knob and there are no additional ad-
justments of any kind, other than the
volume control. The tuning range of
the receiver. is from 15 to 200 meters
or 20,000 kiloeyeles to 1,500 kilocyeles.
Five different sets of coils, with suit-
able overlap, are used to cover this
range; they are of the regular National
commercial type and plug directly into
the front panel of the receiver. Pro-
vision is made for both telephone and
loud speaker operation and the receiver
may be operated from the regular Na-
tional power supply unit or from bat-
teries. “Hams” who desire to use this
type of receiver for communication pur-
poses sometimes find it desirable to
operate from a small filament trans-
former and “B" batteries. This enables
them to duplicate the performance of
the receiver operated from the regular
power supply, at slightly reduced cost.

To be more specifie:

Determining upon the circuit which
would most rearly meet all of the con-
ditions required for the communiecation
services, for which this type of receiver
was designed, was the subject of a

SUPERHETERODYNE
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Tuning Curves for FB-7, with “gen-
eral coverage” coils.

great deal of study. Amnother impor-
tant subject was the determination of
the particular types of tubes which
would best funetion in a receiver from
which so much was to be demanded.
From antenna to loud speaker, we be-
lieve that the FB-7 is the satisfactory
solution to a great many receiver prob-
lems. The following tubes have been
selected because they seem to suit the
requirements admirably. The first de-
tector is the type 57; the high frequen-
¢y oscillator and the beat oscillator are
of the 24 type; the two intermediate
frequency amplifier tubes are 58's; the
second detector is the 56 and the output
tube is the type 59 pentode.

IND = 3l MH
480 KC.

i
R.ee E” PHONES

240 pET 100 MH

HIGH FREQ. 0SCILLATOR

Tan'.{xuﬁg;fmu; C W BEAT OSCILLATOR

LOUD-
SPEAKER
20,000 < e ]
HMS OHMS = ME -~ c
> t ' SEND AND
s =3 il 1 SWITCH RECEIVE
( OPTIONAL r L MMF / 4 SWITCH
TRAMNSPOSITION _'J obs { 7 Ka,
LEAD-1 2E- |
EAD-IN ) . 001-MF 24 MEG # F::'UG
r B~
- - %
GRID
L N> 3
PLATE " - .j
HEATER g
‘r-ml ALL HEATZRS N
, BARALLEL . ONE Y
e OHME SIDE OF HEATER B— B+

CIRcLT GROUNDED

The complete circuit diagram of the new National FB-7 Short-Wave Superheterodyne Receiver. Seven of the latest tubes
are employed and the receiver is ideal for use in connection with many services as a study of the circuit will disclose. All of
the heaters are connected in parallel. It will be noticed that one side of the heater circuit is grounded to prevent radiation
from the beat oscillator. Other systems, commonly employed, were found inadequate.
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5 METER RECEIVER
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Here we have the interesting circuit diagram of the new National 5-meter

super-reger :rative receiver, the other

popular bands being covered when

desired by the use of suitable plug-in eoils, including the 4 to T} meter
band,

A  Study of the Circuit

Referring to the circuit diagram, Fig.
1, a number of rather unusual features
will be noted, including those discussed
above, The interruption-frequency os-
cillator, employing the type 37 tube, is
arranged in a split Hartley cirenit with
the grid at ground potential. Ground-
ing the grid in this manner produced a
maximum plate swing and as the plate
is connected directly to the screen-grid
of the detector it, in turn, produces the
maximum interruption frequency cou-
pling.

The .001 mf. condenser connected
from the screen-grid of the detector to

ﬁround acts not only to complete the
etector circuit but also to furnish the
necessary tuned circuit capacity for the
interruption frequency oscillator.

It may also be noted that the regen-
eration control is wired in such a way
that the detector screen voltage and the
oscillator plate voltage vary together.
This gives a constant and efficient de-
gree of superregenerative action, re-
gardless of the operating point of the
detector.

Progressing to the detector output
circuit, it will be seen that impedance
coupling is used. The choke coil is of
special construction and has a total in-
ductance of T00 henries. A tap is
brought off at the correct point in the
win‘dins‘ so that headphones, when
plugged in the phone jack, correctly
match the plate impedance of the 36
tube due to the auto-transformer action
of the plate choke.

The audio volume control at the input
of the 89 tube is very useful, especially
if the operator desires to connect a pair
of phones in the output circuit.

Power SuprLY—The heater circuit re-
quires approximately 6 wvolts at .9 am-
pere. The voltage is not eritical and may
be between 5.5 and 6.5 volts. The supply
may be either A.C. or D.C. except as noted
under instructions for the Low Frequency
Coils.

The plate supply voltage normally re-
quired is 180 volts and this may be ob-
tained either from “B” batteries or from
an A.C. operated power supply. The Na-
tional type No. 5886 AB power unit ful-
fills these requirements and is supplied
with a single receptacle for the 4-prong
cable plug. As little as 1356 volts of “RB"-
battery may be used with good results,
provided the 25,000 ochm resistor, mounted
near the center of the chassis (under-
neath) is changed to 10,000 ohms. Fair
results may be obtained with 90 volts of
“B"-battery, in which case this resistor
should be “shorted” out entirely,

Ovutpur Circurts—The output tip jacks
for speaker operation are located at the
back of the receiver on the righthand side.
The speaker requirements are not at all
critical and any conventional magnetic or
dynamie tvpe of unit will give good re-
sults. The output impedance of the re-
ceiver is approximately 7,000 ohms, re-
quiring a speaker impedance of between
3000 and 15,000 ohms.

The phone jack for headphone oper-
ation is located in the left-hand side of
the front panel and is connected to the
plate cirenit of the detector tube by
means of a step-down auto-transformer.

CAUTION: At all times when the heat-
ers are lighted and when "B” power Is
connected to the receiver, either the head-
phone jack must be plugged in or a loud-
speaker connected to the output terminals.
If thiz iz not done, the 89 tube may he
seriously damaged.

ANTENNA—The antenna binding post is
located at the left hand side of the re-
eaiver, the lead being brought through
the rubber bushings beside the post. A
series antenna coupling condenser is lo-
cated directly below the antenna post near
the chassis., The success of any G-meter
work depends largely upon the receiving
antenna and antenna coupling employed.
In most cases it is advisable to experiment
with several antenna arrangements, but
as a general rule the antenna deseribed
herewith will be found efficient.

The antenna proper should be as high
as possible and may be a single vertical
wire approximately 8 feet in length. The
lead-in consists of a single wire connected
to the antenna 13% inches from the

center and should be run at right angles
to the antenna for 4 few feet before being
brought down to the receiver. The length
of the lead-in is not eritical in any way
but should be well insulated and sharp
turns should be avoided, It should not
be shielded! . ; .
When the receiver is put in operation
with certain types of antennas, it may be
found that the detector will not oscillate

over certain portions of the range. This
indicates too much antenna coupling and
the coupling condenser plates should be
spread apart slightly until the dead-spot
just disappears.

When the more conventional type of un-
tuned antenna is used, the coupling con-
denser plates should be moved closer to-
gether for best results.

As a general rule, a ground connection
is not necessary but under certain con-
ditions its use may be beneficial.

Low FreqUENCY CorLs—Coils are avail-
able for covering the 10, 20, 40, 80 and
160 meter bands. When using these coils
the low frequency oscillator (37) should
be removed from the socket.

The heater circuits must be gsupplied
from a D.C. souree, such as a storage
battery, in order to eliminate A.C. hum.

If A.C. operation is desired on these
bands, it will be necessary to change the
tubes to the 2.5 volt type. A 24 may be
substituted for the 36, a 27 for the 37, and
a 2A5 for the 89—altogether this last
substitution will require some rewiring
of the output tube socket, The bias re-
sistor required for the 2A5 tube is ap-
proximately 500 ohms and should replace
L]l:e 81‘.?00 ohm resistor used for biasing
the 5

Due to the fact that as a general rule
superregeneration cannot be used on the
low vfreque_ncy bands, the sensitivity of the
receiver will be considerably less than on
the 56-60 me. band and it is, therefore,
advisable to use headphones connected in
the output ecirenit instead of the loud
speaker.

(AppitTioNaL HigH FREQUENCY CoILs—Ad-
ditional coils are available for covering
the frequency range between 40 and 75
megacycles (7% to 4 meters).

Amateur Band

Tuned Circuit Turns
Cathods Tap Turns.
Coil Diameter.. .. ..
Wire Bize.......... #
Length of Winding .,

5 10 80 1680
M g}i

Ca
000018

TUNED
CIRCWIT

5 METERS ONLY

T

j

10,20, 40, B0 AND 160 METERS

Note the difference in the tuned circuits
for 5 meters and above.
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SINGLE SIGNAL

VARIATION OF FBY7 RECEIVER

Close-up of “single signal” attachment.

The use of a erystal filter connected
in the L.F. amplifier in order to obtain
an exceptionally high order of selectiv-
ity iz desirable under certain circum-
stances. The idea is by no means new,
having been incorporated in the Stenode
receivers for several years; but its ap-
plication to high frequency C.W. recep-
tion is comparatively recent.

Briefly, a properly designed and ad-
justed filter connected in series with
the input of the L.F. amplifier, will pass
only a very narrow band; the width
being measured in cyeles rather than
kilocyeles. The fundamental circuit, as
shown in the accompanying diagram, is
seen to ba in the form of a capacity
bridge, the function of Cx being to bal-
ance (or neutralize) the capacity of the
crystal holder, and that of Cr being to
tune and center tap the secondary cir-
cuit. In addition, the adjustment of Cr
has a marked effect upon the width of
the response characteristie, enabling
the operator to vary it at will from a
few cycles to several hundred.

It is evident, from the foregoing dis-
cussion of selectivity, that such an ex-
tremely narrow I.F. response charaec-
teristic will allow the complete separa-
tion of stations differing in frequency
by only a small fraction of a kilocycle,
provided the beat oscillator is correctly
adjusted. To earry the discussion fur-
ther, suppose the beat oscillator is
tuned to 502 ke.; that is, 2 ke. from
the LF. (crystal); the 10,500 ke. signal
will be tuned in as before, but now
should the signal circuits be changed

only a few cycles, say 50, the signal will
be completely detuned. The beat note
resulting when the signal circuits are
tuned to 10,504 ke. will now be so weak
as to be negligible. In other words,
an?z given signal may be tuned in at
only one definite adjustment of the sig-
nal oscillator, and the audio response
will depend solely upon the detuning of
the beat oscillator from the I.F. In the
above case, all signals will peak very
sharply at 2000 cycles. While the re-
ceiver sounds to the ear similar to the
older regenerative detectors with a
sharply peaked audio amplifier, the
principles invelved are quite different,
as witnessed by the fact that there is no
Yother side of zero beat.”

The selector switch, referring to the dia-
rram, is used to connect the erystal in series
for true single signal reception, remove it
from the eircuit entirely, or connect it in
parallel. The parallel connection is useful,
particularly in phone reception, since the
erystal will now reject a narrow group of
frequencies and may, in consequence, be
employed to eliminate heterodyne interfer-
ence by adjusting the high frequency cir-
cuits so that the unwanted signal sets up
an LF. equal to that of the erystal.

The single signal receiver is said to rep-
resent the finest “C.W.” (code) receiver

FIRST 1l

CRYSTAL
Vi LF

~

CHASSIS - GROUND

« UIT.
qH

T ALV.C.

Connections of the quartz crystal filter
used for “single signal” operation.

|
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FREQUENCY IN MEGACYCLES

fiap-14.4 waC ||

- - ] e [ -
DiAL SETTING

“Band-spread” coil tuning curves.

1—Selectivity control; 2—Phasing con-

denser; 3—LF. “peaking”; 4—Crystal. in

plug-in mount;. 5—*“Series”-“Parallel”-
“OM"” switch.

vet’ developed and it has in addition nu-
merous advantages for phone reception.
Further details on the single signal re-
ceiver are to be found in Q.8 T. (Aug. and
Sept. 1932). This type receiver is marked
by its extensive selectivity and also by the
fact that the annoying double beat charac-
teristic of autedyne detectors is eliminated.

Some additional data on the FR7 re-
esiver is here presented: The dapacity of
the main tuning condensers, both 1st de-
tector and oscillator ecircuits, is 105 mmf.
each, The trimmer condensers have a
maximum capacity of approximately 40
mmf,

The beat oscillator coil consists of a
winding of about 1 millihenry inductance,
tapped %4 of the way from the grounded
end. (The % referring to turns and not
inductance.) The two standard 70 mmf.
LF. tuning condensers are connected in
parallel to obtain a high-“C” eircuit.

The induetance of the LF. coils is ap-
proximately 3% millihenries and the tun-
ing condensers are 70 mmf. maximum.
The intermediate frequency is about 480
ke. This data was kindly furnished by
James Millen, of the National Company.

e e

Coil Data: National FB-7
General Covernge Coils
DETECTOR

Datector
Farm
grooved Range KC
i 1050011400
11, 700-T0400
TI00-4000
24 gy’ 4200-2400
40 th'rds  2500-1500
OSCILLATOR
Totul
c No. of

turns
41/8
0

8 5/9

Form
Grooved

Size
Wire
8 1/6
11 176
18 142
20 32 5/8
w12 17 1./6 55 5/6
A—irom bottom end to st tap,
B—Ifrom lst tap to 2nd tap,
C—from last tap ta top end ooil.

N 40 the'ds
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“AGS” S.W Receiver

Nine tubes are used in
a circuit comprising a stage of tuned
R.F. amplication and first detector, em-
ploying screen grid tubes, a high fre-
quency oscillator; two stages of ex-
tremely selective high-gain sereen grid
“LEF." amplification; “LF.” power de-
tector; automatic volume control, work-
ing in conjunction with both R.F. and
I.F. amplifiers; beat frequeney oscil-
lator, and pentode output with provision
for either phones or loudspeaker. Tubes

- used: 4 ’236s, 4 '237s, 1 ’238.

. Outstanding Features: Tuned R.F.
Front view of new “AGS” commercial or “pro” type short stage preceding first detector. (Image
wave receiver, with “single dial” conirol. Yes, it's a super-het! suppression — improved signal-to-noise
ratio—improved ‘‘weak signal® re-
sponse.) Single dial straight fre-
quency line tuning (270°). Calibration
curves and Station Chart on panel.
Coil change from front of panel. Auto-
matic volume control or manual volume
control, as desired. Extremely rigid
mechanical construetion from very
heavy aluminum plate. Relay rack
mounting (size 8%x19”). Frequency
range 2400 to 15,000 ke. Additional
coils to extend the range to 20,000 lke.
Heterodyne oscillator for c.w. recep-
tion.

The receiver is absolutely “single con-
trol.” There are no trimmers, antenna
coupling devices, or other secondary
adjustments; merely one single, accur-
ately calibrated, frequency control, plus
the volume control., The oscillator is
of the electron-coupled type as modi-
fied for use in high frequency super-
heterodynes, resulting in an extreme
degree  of frequemcy stability and

steadiness of frequency
—_—
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This reliable 3-tube set can be used
very micely with a pair of 2000 ohm
or higher resistance headphones, or
the output may be fed into a power
amplifier of one or two stages. This
receiver may be operated from “A”
and “B"” batteries or also from a good
“A" and “B” eliminator,

Data on the coils and tuning con-
denser in the detector circuit are given
herewith. The antenna is choke-cou-
pled to the grid of the R.F. tube and
may have an inductance of 60 to 85
millihenries. The regeneration is con-
trolled by a 50,000 ohm potentiometer
which accurately waries the voltage
applied to the screen grid of the pen-
tode detector.

The radio frequency choke, R.F.C. in
the tickler plate ecireuit of the de-
tector, may have a value of about 28
to 30 millihenrieg, or it may consist
of about 700 turns of No. 36 insulated
magnet wire (silk covered enamel)
wound on a 3" diameter dowel stick
or cork. Wind coil in slot or between
separators 3/16"” wide, random fashion.
This choke is of extreme importance
and it is therefore strongly recom-
mended that the finest type possible,
such as the new National type 100,
wound on an Isolantite core, be util-
ized. The coupling resistors, joining
the output of the detector to the input
of the A.F. stage, have values of .25
megohm and 1 megohm, respectively,
the two resistors being ecoupled through
a .01 mf. fixed condenser.

The 6-pin coil socket is mounted
about 1" above the metal subpanel and
the coils should be kept a distance of
at least 3,7 from the, metal cabinet,
to avoid all undue losses and also
broadening of the tuning or lack of
selectivity. The forms used are made
of National R39 material, which en-
sures the minimum loss at these high
frequencies; this material is far su-
perior to ordinary bakelite. The tick-
lér coil “T” may be wound in the slot
at the bottom of the National form;
the primary winding ean be wound in
between the turns of the secondary.

The R.F. choke coupling the antenna
to the %round and to the grid of the
R.F. tube may comprise 350 turns of
No. 36 (silk covered enamel) magnet

wire wound on a 1" diameter dowel
stick, the coil being 3/16” thick and
random wound (helter skelter style).
The main variable tuning condens-
er connected across the secondary, S,
of the regencrative couyler has a ca-
pacity of 90 mmi, or .00009 mf. You
can substitute other values of tuning
condenser such as 140 mmf. if you
already have coils or data for that
value of tuning condenser and wish
to use them instead.

Data on National “Short Wave” Coils

The secondary winding of the eoils
is shunted by 90 mmf. (.00009 mf.)
variable condensers. Diameter of coil
forms 1% inches:

No. 10 coils, covering from 9 to 15 meters:
Secondary 2 6/6 turns of No. 16 Enamel
Primary 1 5/6 turna of No. 34 Enamel
Tickler 3 turns of No. 32 Double Silk.

No. 11 eoils, covering from 14.5 to 25 meters:
Secondary 61 turns of No. 18 Enamel
Primary 3 5/6 turnzs of No. 34 Enamel
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I'he schematic wiring diagram [se the 3-tube receiver

B-" 67.5V
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TiekTr 8 turns of No. 32 Double Silk.

No. 12 coils, covering from 23 to 41 meler-:
Secondary 11 5/6 turns of No, 18 Enamel
FPrimary 7 §/6 turns of No. 84 Enamel Cotton
Tickler & turns of No. 32 Double Silk. Tickler 4 turns of No. 32 Double Silk.

No. 1% coils, covering from 40 to T0 meters: No. 15 coils, covering from 115 to 200 meters:
Secondary 19 5/6 turns of No. 18 Enamel Secondary 62 b/6 turns of No. 28 Enamel
Primary 12 5/6 turns of No. 34 Double Silk Primary 38 5/6 turns of No. 32 Double Silk
Tickler 4 turns of No. 32 Double Silk. Tickler 5 turns of No. 32 Double Silk.

No. 14 coils, covering from 65 to 115 meters:
Secondary 34 5/6 turns of No. 24 Enamel
Primary 21 5/6 turns of No. 34 Double
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The L F. Amplifier

In order that the converter might be
universal in its appllcatlon to any type
of broadeast receiver, a stage of high-
gain I.F. has been incorporated as an
integral part of the converter,

in addition to furnishing a voltage
gain of approximately 100, this stage of
amplification also serves as a low-impe-
dance output, or coupling-network:; so
that the output lead from the converter
may be connected directly to the antenna
post of the broadecast receiver, without
either making the set oscillate, or having
the antenna coupling system of the set
act as such an extremely low-impedance
“load” on the output circuit of the first
detector as to prevent an appreciable
signal getting into the broadcast re-
celver.

The output lead, from the plate circuit
of this I.F. tube to the antenna post of

the broadcast receiver, is shielded in
order to prevent pick-up of any local in-
terference or low-frequency transmitting
station. To further minimize the possi-
bility of any such pick-up troubles, where
the converter is used with an unshielded
R.F. chassis, an L. F. frequency of 575
ke. has been selected.

The Oscillator of New Design

A rather unusual oscillator, or fre-
quency-changing arrangement, will he
noticed upon examination of the circuit
diagram. In the first place, a 35 tube
is employed for this purpose, rather than
the more conventional ’27 and, in addi-
tion, coupling is not obtained through a
small condenser between the grids, as
has been common practice in the past.
Instead, a new and unique coupling ar-
rangement has been developed whereby
the cathode return circuits of the detec-

tor and the oscillator are coupled to-
gether. Such a method automatically
provides just the right amount of coup-
ling, at all times, to produce a minimum
of “hiss” and other such noise; which has
been so troublesome with converters in
the past.

In faet it iz rather surprising thai
more engineers, working on the short-
wave superhet and superhet converter
design problems, have failed to realize to
what an extent improper “mixing” is re-
sponsible for the bad reputation of “con-
verters” and “superhets,” for high noise-
to-signal ratio. The use of a properly
designed pre-amplifier, in conjunction
with the variable-mu oscillator, and the
cathode-return “mixing circuits,” re-
sults in a signal-to-noize ratio closely
approaching the very favorable one ob-
tainable from a good T.R.F. set, such as
the “SWb Thrill Box.”
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above—Renr top view of U.SW.
converter with shicld covers removed.

Intermediate Frequency Amplifier

The cirenit of the type HFC converter
is such that almost any hroadeast re-
ceiver will be quite satisfactory. for use
as the [.LF. and audio amplifier. For best
results, the reeceiver should have a fair
degree of sensitivity and should be stable.
If the receiver has a tendency to oscil-
late, it will be somewhat emphasized
when the converter is connected, which
may make it impossible to fully advance
the volume control without causing over-
all oscillation. Extreme sensitivity and
selectivity are mnot required, since the
converter employs a high gain LF. stage
and is in itself quite selective. As a
matter of fact, the use of an extremely
selective broadcast receiver is something
of a disadvantage, especially when hunt-
ing for signals or when receiving signals
having a large degree of frequency modu-
lation. The broadcast receiver should
be capable of tuning to a fregueney of

LD00L-mF.

TUBE A

1550 ke. (about 200 meters), the fre-
juency at which the convexter is de-
signed to operate. If it so happens that
a powerful station is operating on this
frequency, the receiver should be detuned
sufficiently to avoid the possibility of
interference. Detuning as much as 30
or 40 ke. has no appreciable effect upon
the ganging,

Tubes

The design of this unit is such that it
may be operated with either the 6-volt
D.C. heater type tubes or 2%-volt A.C.
tubes. In the first case, two '36%s are
amployed for detector and oscillator and
a '37 for the output coupling tube. For
A.C. operation, the corresponding tubes
are two '24's and one '27; '35 tubes may
be substituted for the ’24’s if desired.
A certain amount of care must be exer-
cized in the selection of tubes or trouble
will be experienced from microphonics
or noise resulting from leakage between
heater and cathode. This latter trouble
appears as a loud grating or scratchy
hum, As a general rule, tubes of recop-
nized quality having standard charae-
teristics will prove entirely satisfactory.
No special matching is required, since
ample provision for balancing tube ea-
pacities, ete., is incorporated in the vari-
ous eircuits.

Antenna

The antenna requirements are not in
any way critical, although as a general
rule a single wire as high as possible
will give best results. The directional
effects of wvarious types of antenna are
often very pronounced at high frequen-
cies, so that the use of a vertical antenna
located well away from any surrounding
objects usually gives best results. The
length may be between 5 and 50 feet
over-all. A longer wire is not recom-
mended, as it tends to increase the noise-
to-signal ratio.

TUBE R .00l

"

LR

20,000
OHMS }

Ol w25
‘M . - MF

[

"B+ 135y
(BLUE)

FIG. 3

56 -60 MEGACYCLE DATA

COIL | WIRE [TURNS TAPPED

. [N218 T

B LIAL T

“L\SYAND&RD FOUR PRONG BASE
FOR NATIONAL |SOLANTITE SOLKET

Winding data for the ecoils used in the
G-meter hand converter.

Power Supply

_The filament or “A” supply may be
either a 6-volt storage battery or 214.
volt transformer, depending upon the
type of operation desired. In most in-
stallations, no connection between the
storage battery and B-minus is required,
although under certain conditions it may
be advisable to ground one side. When
a 2l-volt filament transformer is em-
ployed, the center of the winding should
be grounded by means of a tap on the
secondary or a center-tapped resistor
having a total resistance of 10 or 20
ohms. The “B” supply may consist of
either “B" batteries or a “B” eliminator,
the batteries being preferable Wwhere fluc-
tuating line voltages are encountered.
he voltages are not critical and may
be between 67 and 75 for the sereen
cireuits and 135 to 180 for the plate
cireuits. Reference to the cireunit dia-
gram will show that the “B” batteries
are subjected to a ecertain amount of
current drain when the converter is not
in use. The B-minus should, therefore,
be disconnected during idle periods.

-MF

o

-~
ouTPUT

NATIONAL
ULTRA-HIGn rREQUENCY

COMVER =R

Tvre H.FC

5000
OHMS
Ve

A.C

’24
OR '35

TUBE A
1

-
20,000
N oH M S

"B+" 67V
(GREEN)

O

127
)24

TuBe B

-8

S
.00025-
MF.

001~
- ME

Sl 52
= ‘B-
(YELLOW)

TO
FILAMENTS
oy

TUBE C O0R’35

FILAMENT

1
voLTAGE | 2/2Y>AC| 6V.,D.C.

NOTE —
THIS CONVERTER MAY BE
~SED ON EITHER DIRECT OR
ALTERNATING CURRENT.PROPER
TUBES AND FILAMENT VOLTAGE
D MusT BE USED.(S5EE TABLE )
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PHONE JACK
[ 1. MMF  .000L-MF L
- 24

fﬁ

\1-,_500
QHME

‘27

20,000
OHMS ALL TuBE
FILAMENTS 1

RANGE RANGE
METERS MESACYCLES

7.5 TO 6.5 40 TO 4B 0012 MF
6.5T0 56 | 46 TO 53% hS l__— POOOOOQO
5.6 TO 4.8 | 5372 T0 622 [ f [. [ [ [

48T 40| 622 TD 75 BLACK

Diagram of connections used im the National 9-tube superheterodyne for ultrn-short-swvave reception, covering 4 fo Ti4
meters or 75 to 40 megneycles.

Coils

The standard coils accompanying the receiver cover a wave
length range of approx 4 to 7% meters subject to varia.
tion, since slight differences in tubes, trimmer and padding
condensers, setting, wiring, etc., may alter the range consider-
ably. The design is such, however, that adequate overlap is
always provided between coils. The coils are numbered as
shown, two coils of corresponding numbers being used in the
oscillator and detector eirenits. The coils having the red
mark on the base should be placed in the detector coil’s socket
(front compartment) which is also marked red. The oscillator
coils and socket are marked black. The eoils must be placed
firmly down in their sockets or trouble will be experienced in
obtaining correct ganging and maintaining calibration. It 1
will be noticed that the connecting leads hetween the ends of HORBL DET
certain coils and the pins in the coil form are bent. These
fj}ads _r;]ust notdbe dstrﬁighhit;)ed or altered 13]';11 any way, sinﬁe e

e coils are individually calibrated by carefully adjusfing the Ret]
leads in the Iaborator;r.y v i * serweentoe | Y| % 3% | % | % AR

AND BOTTOM
0OF ColL

RANGE Mc | 407046 |46T053Y|53m062;62),T0 75

TOTAL TURNS |34

Intermediate Frequency Amplifier

fThe L.F. amplifier of this receiver is tuned to a frequency = e

of approximately 1550 ke. The ecircuits employed in the TUNING CONDENSER. CAP.(DET ANG 05G.)= 18 MM

3mPIiﬁe1’ mxe e;f-il'el‘! conventional, Reference to the circuit ACH: eamquincy g T
iagram will show an LF. trap in the first detector grid eir- : o

cuit. This is also tuned to 1550 ke. and may best be checked LF (E"'L D““'f"

after the receiver is put in operation by setting the condenser FORM 1%4°DIA  2Y2°LonG

with a bakelite screwdriver at the point which gives maximum PRI. = 50 TURNS NO.32 DS ‘}_‘
background noise. If it so happens that a powerful local SEC. = 100 TURNS N2 28 ENAM ‘j %
station is operating on the intermediate frequency. the am- P g ———

plifier should be detuned sufficiently to avoid the possibility &4 TURNS PER INCH

of interference. Detuning as much as 30 or 40 ke, has no
appreciable effect upon the ganging.

| —

TUNED WITH A 4-TD MMF ’/
COMPRESSION TYPE I.F .;+,J .,,
Controls TUNING CONDENSER GND  PLATE

From left to right, the controls are: first detector regenera- e e —————
tion control, first detector trimmer, the main tuning dial, LF. pe . : R FORM
amplifier or volume control and the beat frequency oscillator =k L"L‘L"J éozﬂf ':l*f,‘o"":fuﬂ" A3 '
switch. The beat frequency oscillator is tuned to the inter-
mediate frequency and is coupled to the second detector.
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DIAL SETTING

40 ! g0 | 8o | 100! 120 i 1
o s 150 | terpretation, to say the least.

N past years the scientific design of

short-wave receivers has been re-

tarded by the lack of laboratory

equipment which would enable the
short-wave engineer to predetermine and
check performance with the technique
and precision that has long been possible
on the lower and conventional broadeast
frequencies. It has been difficult to gen-
erate accurately known radio frequency
potentials at frequencies above 6,000 ke.,
and sensitivity and gain measurements
at wavelengths under fifty meters have
necessarily been subject to an elastie in-
However,
the engineer now has a tool in his hands

—

Tuning curves showing the bands
covered by each of the plug-in coils.

which enables him to produce controlled
potentials at very high frequencies, and
this apparatus has contributed greatly

[

1
|
|

to the design of the T.R.F. short-wave
receiver. The equipment functions on
the principle of a balanced detector eir-
cuit generating high frequency harmonics,
the voltages of which bear a close rela-
tionship to the strength of the plate cur-
rent. Once this relationship has been
established, it is only necessary to deter-
mine the plate current to ascertain the
value of the R.F. potential.

The R.F. Pentode

The trpe 'S8 tube has heen made to order
for n eirenit of this design., Ifs high am-
plitieation factor, trans-condicidiwe, ang apove
all its high plate impedance, cnable the en-
gineer to obtain a degree of sensitivity and:
selectivity in the radio fregqueney eirenits whiel
has previously been impossible,

Thess tubes, having twice the impedance of
the '24, of course necessitated the.design of
special coils, data on which are contained in
the followlng coil table:

CorL WinDixg DaTi

Coil
No. 61
No. 62
No. 63
No. 64

Sccondary Tickler
6% turns 2 turns
11% turns 214
19% tarns 3 turns
34% turns 3 turns

Primary
61 turns
10% turns
15% turns
28% turns

turns

The tw¥ning curves In Fig. 5 show the man-
ner in which the warions bands are covered
with these ecoils. The inductors are wonnd
on the low loss R-39 material, which, in ron-
jnnction with Isolantite, is the only insulating
material employed in the BW-58  The {wo
tuning condensers each have a capacity of
90 mmf. and the R.F. choke has an inductance
of 2.5 mh.




OFFICIAL SHORT WAVE RADIO MANUAL

181

THE NATIONAL COMPANY
TYPE SW S D.C.'THRILL Box”

Problems of Circuit Alignment

It has been customary in short-wave
receivers to use two types of coils, the
antenna-coupler or R.F. input coils being
without ticklers and having provision for
zoupling in the antenna through an an-
tenna winding or a small condenser. It
was decided in this case to avoid the
condenser-coupling method; for the
double reason that it tends to cause se-
vere mistuning and that noises, especi-
ally power-line noises, appear to be
somewhat more severe with such an in-
put than with an antenna coil. A vari-
able condenser in series with the antenna
does not provide proper compensation
when the antenna is inductively coupled,
the series condenser having to be reset
with almost every change in tuning. It
therefore amounts to another tuning
eontrol and  spoils the single-control
feature entirely. A “vernier” condenser
comnected across the tuning condenser
will give fairly good compensation but
will mot gquite maintain alignment across
the tuning scale.

The regeneration control is by vary-
ing the detector’'s screen-grid voltage; as
this has both a positive action and a
wide range which will produce the de-
sired action with any ordinary tube, and
with “B"” and “A™ veltages within about
20% either way from the proper values.

Special Coil Design
The use of a 4-prong coil form to fit
the standard UX socket, or a b-prong
socket like the UY standard, was very
attractive but was abandoned in faver

Y

.00025-=MF,
32

of a special 6-prong socket, which per-
mit= complete independence of the three
windings, which appear on each coil
form.

The method of ganping with these eoils
depends on their winding arrangement.
The heavy-wire winding is spaced to oe-
cupy a length about equal to its dia-
meter. This is not quite the best theo-
resieal form but is one which is con-
veniently maintained for all the coils of
the series, while at the same time it is
not far from the ideal. This heavy-wire
winding is used as the secondary, regard-
less of the position in which the coil is
used. Putting it differently, the heavy-
wire winding is always the tuned wind-
ing which feeds the next grid—whether
that be the R.F. tube or the detector.

“Inter-wound”, with this heavy-wire except the standard broadeast

HANDLING

S (HEAVY WINDING)

P (LIGHT WINDING)

T (SLOT WINDING)
P

This drawing shows how the sec-

ondary (S}, primary (P), and

tickler or slot winding (T) are
placed on the coil form.

EGS FOR TERMINALS

range

winding, is a primary winding of fine where rapid traverse is never necessary.

wire, which has 66% as many turns as
the secondary.

The eoils marked ** are standard

This ratio gives almost equipment with the set, either A.C. or

all of the R.F. gain which would be ob- D.C.

tained with a primary having as many
turng as the secondary.
time it does mot transfer as much ca-
pacity from the plate circuit into_the
next tuned cireuit (grid circuit), where
it iz not wanted.

The third winding on the form is close-
wound of small silk-covered wire in a
narrow groove at the lower end of the
spool. Tt is normally used as the detec-
tor tickler.

The coil ranges are so located that ex-
changes are not necessary in any band,

g

PLUG

.0001-MF.

At the same Cat. No.
0

Wave Range Meters
0—15

Purpose

International broadeasts ; com-
merecial signals; amateur
28-megacyele band.

International broadeasts ; corn-
mereial signals;: amateur
14-megacyele band.

International broadeasts ; com-
mereial sirnals,

International broadeasts : com-
mercial  signals:  amatenr
T-megacycle or  7.000-ke.

and.

International broadeasts ; ama-
teur 3.5-megacycle or 3,500-
ke. band.

Amateur 1.75-megacyele or
1,750-ke. band.

Regular broadcasts.

Regular broadeasts.

11%%

12%%

13*»

65—115

115—200

200—360
350—550

PHONE o *

g
T
|

WINDING
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(IMPROVED)

The Variable MU Detector erative detector differ from that of the
While designed primarily for use in '24 when its sereen voltage was shifted?
R.F., amplifiers in order to eliminate For some unknown reason, the tube
cross talk due to undesired rectification, Manufacturers in their data sheets and
it has been found that the '35 variable their so-called engineering and specifica-
mu tube makes an ideal regenerative 0N Teports, as supplied to the radio set
short-wave detector. True enough, the manufacturers, seem to be surprisingly
data sheets supplied with the tubes of consistent in at least one respect; name-
this type state that they are unsatisfac- ¥y the complete omission of any curves

tory as detectors; this reference, how- :sﬁﬁec?]gm throw some light on ‘the
ever, is to their use as plate rectifiers' "
in broadcast receivers. As a grid-leak It was soon found, however, that this
condenser regenerative detector, espec- relation is of an inverse cxponential
ially at the higher frequencies, numerous nature. Thus, when the screen voltage
investigations made in the “National” of the '35 is inecreased, the tube rapidly
laboratories during recent months have approaches an oscillating condition. The
shown quite the reverse to be the case. nearer the tube approaches the “spill
From past experience in designing over” point, however, the less effept the
high-frequency receivers employing the inereasing of sereen voltage has upon its
24 type of screen-grid tube as a grid tendency to oscillate. Consequently, this
leak-condenser regenerative detector, it affords a regeneration control that per-
had been found that the most satisfac- mits of readily obtaining and maintain-
tory of the various methods of regen- ing a higher degree of regeneration, with
eration control was the variation of the attendant smooth sliding into oscil-
screen voltage by means of a potentio- lation so much sought after in S.W. re-
meter, How would the action of the ceivers of the past—and obtained in
'35 tube as a grid leak-condenser regen- them to only a fair degree by the care-

T T‘GMF./T BMF."T

v
750
OHMS

“B-"(YELLOW)

!
[:53»,#{,

TOP OF SOCKET-
+300V. (BLUE)

+180V
(GREEN)

SLOT
WINDING
—

135

/.
TRIMMER,

| E]

oM

“Brown” No.10 Range
“Black”
l!Red,i

“White”
“Green™
“Bl.uel!

“Orange” No.16 Range 200 to 360
“Yellow” No. 17 Range 350 to 550
“Purple” No. 18 Range 500 to 850

ful selection of tubes and the juggling
of grid leak and condenszer values,

This same characteristic of the '35,
that permits of this higher order of re-
generation, also results in a more stable
condition with regard to the holding of
the regeneration adjustment when once

set. There seems to be entirely lacking
that tendency, of regenerative detector
tubes of the past, to “pop” suddenly into
oscillation on the slightest provocation.

Of course the '35 tube is also used in
place of the original '24 in the specific
manner for which the '36 was developed;
so that anyone having one of the orig-
inal “SW5"” models, who wishes to use
the wvariable mu tube in the R.F. and
detector circuits, will find that but one
change is necessary: namely, the sub-
stitution of a 500-ohm R.F. biasing re-
sistor for the 350-ohm value employed
in the former set. No change in the \§
detector circuit is required.

R.F. Transformer Coils

9to 15 meters
No.11 Rangeld5to 25
No. 12 Range 23to 41

No.13 Range 40to 70

No. 14 Range 65to 115

No. 15 Range 115 to 200

Band-Spread Coils
No.11A 20 meter band
No. 13A 40 meter band
No.14A 80 meter band

T A
L . O0-ME ‘:
500

2,000
OHMS

OHMS

C bl

"B+ 300V,BLUE -»|
GREEN"B+" 180 V.~

S5L0T

WINDING L3100 .{.. 2000 6900

oHMS OHMS OHMS
-
r—

12,000
OHMS

AND DIAL

TUBE FILAMENTS

®BLACK
LIGHT

Wiring diagram of improved “Thrill Box” with provision for new vari-mu ’35 tubes in the R.F. and detector
stages; also 45 tubes in second audio stage.
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e
-3

N\1500 oHMS

Diagram of the connections nsed in the Newark Short Wave
cludes an LF. stage.

The converter contains, in addition, a
stage of I.F. amplification. The chassis
utilizes four tubes in all: a modulator,
an oscillator, an intermediate frequency
amplifier and a rectifier.

The use of the rectifier tube in eon-
junetion with the built-in power unit
makes the converter independent of the
broadcast receiver supply.

Three plug-in eoils are used to eover
the short-wave range. Only one coil is
changed when shifting from one band to
another; there are six contacts on each
coil form. TFive of the contacts are made
through a five-prong UY base on the eoil
forms, while the sixth contact is made
through a special wiping contact on the
side of the coil form.

The converter is houscd in o very
nent eabinet,

L

Coupling between the oscillator ‘and
the modulator circuits is effected by in-
troducing the oscillator output into the

The forms are tubular, with an out- modulator circuit through the screen grid
side diameter of 114 inches and a length of the modulator tube. The stage of
of 2% inches. ILF. amplification incorporated in the
converter is sharply tuned and has a
high gain. It should not be thought of
wrerely as a coupling stage, as it materi-
ally adds to the sensitivily and selectivity
of the whole system. The resonant fre-
quency of the LF. stage can be varied
between 900 ke, and 1,100 ke. by adjust-
ing the trimmer condenzer C1, located
at the back of the chassis. This opera-
tion is performed by means of a wooden
screw driver, For best results, the cir-
cuit should be resonated in the vicinity
of 1,000 ke., as highest amplification will
be obtained from the LF. amplifier at
15-49 this frequency. However, if there is a

[ ]
Coil Winding Data

Wire
Hize

T'upe
Winding
Tight
wound
Tight
wounil
Spacing
of 1wire
thickness No, 22

Range
Turns meter.
Ant, 10, Alod. 24,
Plate 13, Grid 20
Ant. 9, Mod. 20,
Tlate 11, Grid 13
Ant., 8, Mod, T,
'late 8, Grid 7

No. 24 B0-200

No. 22  45-85

——

Converter which in-

strong broadecast signal operating on this
frequency, any other frequency bhetween
900 and 1,100 ke, may he selected by
properly adjusting condenser Cl.

Coil Winding Data for I. F. Transformer
and R. F. Choke
LF. Transformer: Form 1%"” x 3".
Primary, 700 turns No. 36 single silk
enameled wire. Secondary, 130 turns No.
28 enameled wire.

There is no inductive coupling between
primary and secondary; all coupling be-
tween these coils is effected by a 10 to
15 mmf. condenser.

R.F. Choke: 300 turn duo-lateral. No.
36 single silk enameled wire.

Controls

The main tuning control is located at
the center of the front panel, at the left
is the modulator tuning knob used for
vernier adjustments. On the right side
is another knob controlling a D.P.D.T.
switch. Under the main tuning control
is the power supply switch.

The function of the D.P.D.T. switch is
to connect the aerial to the converter’s
input and the converter’s output to the
broadcast receiver when the switch is at
one position, or to conneect the aerial di-
rectly to the broadcast receiver and to
disconnect the converter when the switch
is in its alternate position. The use of
this switch makes
change the aerial wire from the con-

verter to the broadecast receiver every- |

time the converter iz turned off.

it unnecessary to \
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Broadcast Coil data: The antenna coupler
L-1 consists of an outside coil 1%~ in diame-
ter with 88 turns of No, 30 enameled wire,
space wound. The primary consists of a
small spool 34" center, 4" slot, wound with
200 turns of No. 36 D. 8. (., scrambled. The
detector coupler L-2 has a secondary winding
of 88 turns No. 30 enameled wire, space
wound, 134" tube. The primary consists of
a spool with a 14" center, %4” slot, 76 turns,
scrambled wound No. 86 D. S, C. The, pri-
mary spool of both coils L-1 and L-2 are
centered in the secondary coil.” The oscillator
coupler L-3 has the grid coil wound on a 114”
tube and consists of 52 turns No. 28 enam-
eled wire, space wound. The plate and pick-
up coils are close wound with No. 80 D. 8. C.
wire, on a 1" tube, centered inside of the grid
eoil. The middle separation between the
plate and pick-up coil windings is 4". L-5
and L-13 coils consist of 245 turns, close
wound No. 86 D. 5. C. wire, on a 1%" tube.
L-4, 7, and 10 consist of 240 turns each,
close wound wish No. 86 D. 8. C. wire on a
134" tube. All of these coils and couplers
are shielded. The condenser unit C-12 econ-
sists of two section 500 mmf. each, straight
line wavelength capacity which tune the an-
tenna coupler and detector coil; and the 3rd
section is 800 mmf. capacity with special
curve plates to track with the other sec-
tions. This last condenser of course, is to
tune the oscillator coupler.

Short Wave Coil Data: The antenna coup-
ler L-1 is not changed for short wave re-
ception. The detector coupler L-2 and the
oscillator eoupler L-3 are changed. Both
the short wave coils L-2 and L-3 have G-
point selector switches which connect to taps
on the coil windings. The amplification ob-
tained in the Super-156 is so great that any
smsll loss incurred by using a tapped coil is

negligible, The short wave detectu; cougler
L-2 consists of a single winding of 16 turns
No, 24 bare copper wire, space wound 3"
and tapped at 11 turns, 7%, 4%, and & turns;
size of the tubing used for the coil form is
2% 0. D. Wavelength range approximately
16-80 meters. The short wave oscillator
eoupler L-8 consists of an outside eoil form 27
0. D. with the grid winding of 14 turns,
tapped at 13, 3%, 8%, 6% and 2 turna. The
inside coil winding is on a 13" form, with a
plate coil and the pickup coil at six turns each,
close wound in the center and spread from
each other 1 ”, The outside winding of the
coupler L-3 is a No. 24 bare copper wire,
and the inside windings No. 24 D. C. C, wire.
The outside grid winding is spaced 1;”. These
eoils are listed as tvpe “A"

There is another set of coils type “B”
covering a wavelength range between 80-200
meters approximately. The windings are on
the same sized forms as the type “A"™ coils.
The detector coupler L-2 has 38 turns, No, 24
bare copper wire, tapped at 26, 17 and 14
turng, by a S$-puint selector switch, spaced
%"”. The osecillator coupler L-3 has an out-
side grid winding of 32 turns, apaced 14~
No. 24 bare copper wire, and the inside wind-
ings consisting of 11 turns each No. 24 D.
C. C. wire, close wound in the center of the
form and spread from each other %”. There
is no selector switch on this coil, but the small
knife switch shunts a 29 wmmf condenaser
across the grid winding in order to cover the
entire frequency band.

General List of Parts

[A ey, Camler. stlelted, o
e . F. Transformer. shi
L3—Oscillaior Chupler, shislded.

Detertor  Tlate Coll (band pass).

LS Int, Grid Coll (band pass).

Lti—Ist Int. H.43 hoke,

LT —1st Int. 1"late Coll

LE—l1st Int. Plate Choke.

L4—2Zml Inl 8.G. Choke,

Lit—2nd Int, Plate Coll,

Lll—2nd Int. Plate Choke,

L13—ini Int. 85.G. Choke.

Lld—3rl Int. Plate Coll,

L14—3rd Int, Plate Cholee,

L1%—Herond Detector Grid Choke.

Llt—Serand Detector Flate Chake,

K—I1st Flilter Choke, 300 ohms, 173 mils

¥l, F2—Speaker Field Windings, 2000 ohms each, tarry-

Ing 70 mils,; used ss sevoml choke for Hiter,
—15 mf. Mica C?m.lrle‘:rﬂ Illﬁ:‘l«] ml; short-wavelengths),
. 3—Ant. Clreuit mmer_ Condensera,
- mf. 2-see, Ly-pass Condenzer (1st R.F., 8.G.
and Cathode),
Ch—1st Detecior Trimmer Condenser {panel eontrol).
C6H—25 mf. 2-sec, By-pass Comlenser (lst «det, S5.G.

and Cuthode).
CT—100 mmf, Alr Condenser, 1st Detector Plate Tuning
eircult.

C5—.03 Mica, Ist det. to 1st Int. Coupling Cosalerser,
Cf—2-sec, Alr Condenser R.F., and 1st Der Purilng
Compensstor.
Cll—3-see. RF., 1st Det. and Oscillator Tuning Con-

ensers,
C11—2F mfd. R.F. Plate Dy-puss Condenser,
C12—63 mmf. Ousecillator Trimmer Condenser,
C13—.1 mf., Paper Condenser, ose., plate,
Cll— 2 mi. 2-sec. Ity-pass Condenser, ose. esthods and

stodet. B.G.

(=100 mmf, lst Int. Grid Tuning Condenser,

C16--1st Kot Grid and Cathede By-pass Condenser,
2-sec. .25 mf, ea.

C17—I1st Int. Plate and 8.G. By-pass Condenser, 2-zer.
225 mf. ea.

C18—.2% mf, By-pass Condenser,

CLO—100 mmf. Alr Condenser tunlng 1st. int. plate.

C20—100 mmf. Mica Condenser, 1st int. to 2nd int

ecaupling,
€21—2nd fﬁll. Grid and Cathode Hy-pass Cond., .25
m A,
.25 Mfd. Cond., Zod Int. Plate and B.G.

1iy-pass,
'23—100 mmf. Alr Condenser, 2nd int. Plate tuning.
C2i—100 mmf. Mica Condenser, 2nd Int, to 3rd Int.

5 mf, Paper Comd., Srd Int. Cathode By-pass,
.25 Mfd. Cond.. Srd Int. Plate and 8.0
88,

—100 mmf, Alr Comdlenser tuning 3rd Int. Plate
100 mmf. Mira Condenser coupling 3rd Int and
Detector.
C20—1. mf. Paper Condenser, A.V.(. Plate By-pass.
Cal—=2-sec. .15 MMl Paper Condenser, A.V.C. Cathoda
anid Plate voltape. 3
€31—3-sec. 1. Mfd. 2nd Det. Plate, Cathode and Grid
By-pass Caond,
03 mf. Znd Det. Cathode By-pass Condenser.
1. mf., Paper Cond. Detector Plate I3y-pass.
f34—1, 'aper Cond. Det. Plate to Audio Grid

oupling.
(35— 26 mf, Paper Cond. 1st Audlo Cathode By-pass.
C36—.20 mf. Paper Cond. Ist Awlio Plate By-pass.
C37—1. mf. Paper Comdl. 1st Audio Plaie to PP Trans-
former Primary

U38— 25 mf. Paper Condenser, lst Audic Plate Voltage

¥-Piss.
©39—0500 mmf. Mica Condenser, 3rd Audlo By-pass,
46, Cil—1 mf. Paper Condenser to External Speaker
Conneetions.
U-|2---1-$l't}12 Mfd. Ea. Filter Condensers, rated 1000
volts,
R1—i000 Ohms, R.F, Cathode Resistor,
R2—50.000 Ohms Variable, 1st Det. Cathods Resistor,
RI—150.000 Ohms, 1st [et. Plate,
R4—1.000 Ohms, 15t Det. S.G.
RO—10.000 Ohms, Oeclllator Cathode Resistor.
50,000 Ohms, Oscillator Plute,
R7—10.000 Ohma, Grid Suppressor 1st Int,
RE—2400 (thims, Int. Cathade Bias,
RE=—100,000 Ohms, Ist Int. Grld Return.
R10—100.000 Ohms, Auto. Yol Control Plate.
R11—2 Meg., 2nd Int, Grid Return,
XR13—3000 Ohms, 2nd Int. Cathode Tias Resistor,
XR13—10,000 Ohms, Grid Suppressor rd Int,
R14—100.000 Ohms, nd Int. Grid Return,
R15—100.000 Ohms, Aute. Val. Control Plate.
R16—30,000 Ohms, Compensating Resistor, Int, Plates.
R17—2 Meg., Jrd Int. Grid
R1&—10.000 Olms, Grid Suppressor, 3rd Int,
R16—3000 Ohms, 3rd Int. Cathode Bilas.
RID—50,000 Obms, 2Znd Det, Cathode Bias,
RI1—50.000 Ohms, Znd Det. Plate.
R32—25,000 Ohms. 2nd Det. Plate feed.
R23—1530,000 Ohms,' 15t Audio Grld.
R24—50.000 Ohms, 1st Avdio Plate,
Ist Audio Cathode Bilas,
000 Ohms, Ist Audlo Plata Feed,
R2 500 Ohms, Varlable Cathode Reslster for AV.C.
R2R—50.000 Ohms, 2nd Audle Grid Return.
R20—250,000 Ohms, Dual Section HReslstor, Audio
Volume Control.
H3I0—1400 Ohms, Voltage Divlder.
R31—15,000 Ohms, Znd Audio Plates,
R32—11,000 Ohms, Voltuge Divider,
Ri3— 000 Ohms, Voltage Thivider.
R34—775 Ohms, 3rd Audio Tiles.
Power Switeh.
—Radio Amplitier Gain Switeh, 3-pele, 3-position,
X?—Aydio Tone Switch, 2-pole, 3-position,
X3—Phono Switch, B.1*., 5.T.
M1—0-5 M.A, Plate Tuning Meter.
M2—0-150 V. A0 Volimeter for recording line voltage.
T—750 Volt ];f;ef 'I‘rtnlg;;ﬂrm?n"-m"
i 235 npul ansl %
;5_?‘:{25;&& PP %:angfﬂrmzr coupling 1st wnd 2Znd

tages.
Ti—-'hrp: 250 Output Audio Transformer for Dual
Speakers.
g 8 Tt trp 58 R. F. Pentodes
" VT4, VI, VI6—Type v W ird
V’j‘:‘; VT§, VT9, VT, VTIl, VTi2—Type '56
Tubes.
14—Type '50 Ruper Power Tubes.
i r—';-m_q{‘fw 31 Heavy Duty Rectifilers.

VT1,
VT3,
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ALL EOIL FORRME
MADE OF EXTRUDED
ISOLANTITE LRl .an
FITTE
Wl‘" REGULAR SP‘N
SOCHET PLUG BASE.
SOCKETS I THE
RECHWVER ARE OF
ISOLANTITE

iy
L)

-Li-
WAV LERGTH  CDIL
PRI 3T WL OSC QOFE
oD SHCT T, MEI4 DA HreSeuc
34" rasemn AT 3T, —FHG. 5=
BB OMALLATOR: I8-61 ITIRY WAVELERGTH CoIL
LS W:3403C PRI 3T, W28 0.5C CLOME
M1 SeadE SEC T widd Bac Lb‘hncz
Y8 FAPPED AT AT —FiG.3=
£L OLCI LATOR - 56 130 METEAS — AV TN EEL
LS W@ 74 DR C PRLAT W28 DAL CLDAE
23T SPALE WOUND sucmuu-msc S
VieT TARDED AT 8T —
LATOR - 115 I50 wETERS wAVELEMOIN DML
- wETEO S PRI ST 4538 OAC CLOSE

Ak OSCHLAATOR - F5-3 MeTEaS
=Gl W OSC

TT smacE

0o o5
i

T o
EE OBCILAATOR- FI0-550 METERS
6.2 MU 28 O C
95T CLOSE
TARPED AT 18T

High Sensitivity and Selectivity

The new receiver has a sensitivity
of less than 4 micro-volt per meter
throughout the entire frequency range,
which permits the reception of the
very weakest signals. The sensitivity
»f any receiver is limited by the pro-
portion of background mnoise in rela-
tion to signal stremngth. Great care
has been exercised in the design of this
set to insure the highest possible ra-
tio of signal-to-noise, so that satisfac-
tory reception is possible even under
adverse conditions. Aectually this ratio
is about 4:1 which is higher than any

15T DET.
VTL
i

MODEL 34

other receiver now available, the de-
signers of this set state, and signals
that are inaudible to other receivers
are easily picked up with the Navy
Model 34 with satisfactory quality and
volume.

By employing variable condensers of
different capacities on different frequency
bands, the Model 34 achieves great
ease of tuning, even at the highest fre-
quencies (shortest wave lengths). hus
the usually congested short-wave broad-
cast bands no longer present a problem
with this tuning system. The continuous
band-spread tuning arrangement provides
ample separation of all stations, regard-
less of frequency and is so arranged, for
example, that stations on the 25 meter
band will ceecupy as much as three degrees
on the band-spread tuning dial, thus il-
lustrating the unusual ease of tuning of
this instrument.

This set uses one 2B7 tube in a special
circuit, which actually represents a stage
of intermediate amplification as well as
the control of the radio frequency ampli-
fication of the set. The contrel grid cur-
rent for the automatic volume, control
tube is obtained through means of a sep-
arate winding in the last intermediate
transformer, thereby eliminating drain on
the detector grid. switch cuts the
“AVC" in or out of circuit, a desirable
feature for CW reception.

Bill of Material for Modern Navy
Model 34

L-1 Antenna Inductance specially wound
on threaded isolantite forms

L-2 Oscillator Coil specially wound on
threaded isclantite forms

L-3,4,5,6,7,8 9,14 8 M.H. Chokes

L-10, 11 856 M.H. Chokes

L-12, 13 Power Filter Chokes

L-15 C:W. Oseillator Coil

C-1 W.L. Tank Condenser .000128 mf. cap.

C-2 W.L. Band-Spread Tuning Condens-
ers 00001256 mif. cap.

-3 Auxiliary W.L. Band-Spread Tuning

282 1 F,
1ST.IF VT4

vr3
]

RFT3
RET? il

24D DET.

NAVY

Condenser .000029 mf. cap.

C-4 Oscillator Tank Condenser
mf. eap

C-b Osclllator Band-Spread Tuning Con-
denser .0000125 mf. cap,

C-6 Auxiliary Oscillator Band - Spread
Tuning Condenser .)00029 mf. cap.

C-7, 8, 9 Three-Section 1; 1; .1 mf. By-
Pass Condenser Block

C-10, 14, 15 003 mf. By-Pass Condenser

c-11, 12, 13, 16, 17, 19 .006 mf. By-Pass
Condenser

C-18 .1 mf. By-Pass Condenser

C-20 8.-mf, By-Pass Condenser

C-21 .0000006 mf, Coupling Condenser

C-22 .0001 mf. Condenser

C-23, 24, 25, 8. mf, Filter Condensers

C-26 1. mf. Audio By-Pass Condenser

C-27, 28,29 .00025 mf. Filter Condenser

C-30 .02 mf. Blocking Condenser

C-31 ,056 mf. Audio By-Pass Condenser

C-32 .0001 mf. Grid Condenser

-33 .6 mf. Condenser

-1,4,9,13 25,000 ohms Fixed

2 i 18 15, 000 ohms Fixed

g 8 Megohm Fixed

-7

-10,

.000138

500,000 ohms Fixed
, B 200 ohms Fixed
100,000 ohms Fixed
11 250,000 ohms variable Potentiometer
-12 3, 000 ohms Fixed
-14, 1'i‘ 22 50,000 ohms Fixed
19 20 126, 000 ohms Fixed
21 6,950 ohms Fixed
Headphone Jack
Power Transformer
Audlo Output Transformer
1, 2, 3 Intermediate Frequency
x:LSfr.-rmEra 460 K.C.
~4 A V.C. Transformer
Audio Tone Switch
AV.C. Bwitch
Power Switeh
C.W. Osecillator Switech
, 5 Type 57 Tube, RCA Radiotron
,3,4,6 Type 58 Tubes, RCA Radio-
n

Type 2BT7 Tube, RCA Radiotron
Type 2A5 Tube, RCA Radiotron
Type 80 Tube, RCA Radiotron

<<< <<nnReE REUCEREEREEEEERG

AF

w, uty 39

[

CABACITY

COLPLING

VT8 €3l AT |
&

HEADPHONE
JACK

“

TO LOUD

YOLTAGE SPE BEER.

DviDER

110V, AC

J

SW.3

_y"“_}wum‘\n:\.v\r¢

PT. —

Wiring diagram of the new Navy model 34 multi-wave superhet receiver. This Bet representa one of the highest class receivers thus

far offered to short-wave “fans” and “hams.”
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MODEL -16

BLoLe Wi o

e,
1,0 HES

@ INTERNAL COMHELTIONS
FILTER CONDENSER BANK=

0007, HSKILIJTDIN?““'--_|

L.F=
460 K.C.

B[ FIGURES PNDICATE RELATIVE

PRSA1HON OF SCCTIONS TROM FRONT A% G
T

Fig. 2—Schematic Wiring Diagram

520 kKC. to 23 MLC.
Table 1—Tube Socket Data*—A. C. Line Voltage 115 Volts

Inter-

2nd
) 18t 1st. | 2nd | 20d (Station| qg | A F, e
Gircuit Det. LF. .F. Det. Noise A F. (Driv- Output NO‘TE These Valueg

Suer. ) are for Model 16-122,

Type Tube ] 8 |78 | % | ™| M| 2 | @ | @ Model 16-121 uses a
Filament Volts—F to F........| 63 63 | 63 | 63 63 | 4 Type 80 Rectifier

6.3
Plate Volts—P o K...........| 220 | ! 230 18 | 130 | 220 340 Tube. SeeNgte, page
Sereen Grid Volts—8G to K .. ..| 80 B0 1.8 1.8 340

Control Grid Volts—CG to K. ..| 16 6.4 0 i 16 4 ] 34
Cathode Volts—K to F 4.2 19 ¢ 2.5 0 0 0 0

4, at end of Replace-
ment Parts List.

* All of the above readings were taken from the underside of the chaasis, using test prods and leads, with a suit-
ahle A. C. voltmeter for filament voltages, and a high-resistance multi-range D). C. voltmeter for ﬂtilel‘ readings.
The Philco Model 048 All-Purpose Set Tester is highly recommended for this use. Volume control set at manmum
and station .‘]telertn‘;r turned Lo Il:w freql_ll.n:my end; interstation noise suppmi)ou l-igﬁh tentiometer turned all
the way to the right; and toggle switch (interstation nowse suppression circuit) in “ON" (“5™) position. Readin
taken with a plug-in adapter will NOT be satisfactory. = .

TOME  WAVE BAND STATION  VOLUME CONTROL
COMTROL  SWITCH SEECTOR  AND ON-OFF'SWITCH

Ty Tere e \% | % %/mﬁ i Table 2—Power Transformer Data
= = |

TIIJI-i

A, C, Volts GCireuit Calor

105—125 Primary

| _Tyeenr
TUBE

TYPEa2_| /67
Tuse

63 Filament

50 Filament of 5-Z-3 Blue

Plates of 5-Z-3 Yellow

Center Tap of 3—5 BlizxYellow

Center Tap of 8—10 Tollaw—Crern

T3 TYPLTY
BE TUBE

Fig. 1 —Top View of Chassis, Showing Tube Locations and Major Parts
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MODEL 4

250

GROUNDED
SHIELD

T
i

MMF,
B

1/
¥’

s

2 MEG. 2

( DETECTOR /@
/24

A /M T0 BROADCAST

RECEIVER

|

1250

MMF, 8oo

MME

( o]
i

® A L
o

‘?EJ’— 5

' 240,000 OHMS

GIE
el =

Table 1—Tube Socket Readings—Line Voltage—115_volts

-

SwWITCH FREQUENCY
POSITION (MEGACYCLES)
IS5 T03.6
3.6 085
857T019.0

Tube

Screen Control
Filament- Grid Grid
Volts

Volts

b |
3

Clreuit

24
24
5.0

Oseillator
Detector

27
24
80

25

Rectifier 170/170

NOTE: The above voltage readings were taken from the socket terminals on the underside of the chassis, using & Weston
multi-range voltmeter, 1000 ohms per volt. The radio set teater eannot be used either for voltage or plate current readings
because of the effect of the long leads through the set tester cord.

Table 2—Power Transformer Voltages

Terminals

1—2 Primary White

Filament of 24 and 27

3—5
6—T
8—10
4
9

Filament of 80
Plates of 80

Center Tap of 3—5
Center Tap of 8—10

Black
ight Blue
Yellow
Black with Yellow Tracer
Yellow with Green Tracer

Table 3—Condenser Data

Table 4—Resistor Data

Capacity

Nos. on
Figs. 1and 2 Mid.

Container

00011

Blue and Golden Yellow
Green and Orange

Blue and Orange

Black Bakelite Container
Electrolytic

Nos. on

1and 2

Resistance

(Ohmas)

COLOR

Tip

4750
4750
13000
99000

240,000

ong Tubula|
Orange
White
Yellow
Black




188 OFFICIAL SHORT WAVE RADIO MANUAL
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MODE L

14

Qureut

bLoE A Wit Ak

@ @\ O

2.0mMEe N

\, =
\\ 51
N

PRESD, \SChus,. J |

A%
X

_ni % -
835 uf @)’. i
2 5 *
'Q' F® ¢

MODEL 17

© INTTANAL CORNECTIONS
fILIER CONDENSER BANK

Table 1—Tube Socket Data*—A. C. Line

Voltage 115 Volts

T

Det. 2nd
Cireult .F. | Ose. | LF. | Det.

Type Tube BAT k1g

NOTE: These values are for Model 17-122.
Model 17-121 uses a Type 80 Rectifier.

Table 2—Power Transformer Data

Torminal| A. C. Voits

Gircuit

Galor

Filament Yolta—F to F..| 6.3 | 6.3

=3

106-125

Primary

‘White

Plate Volte—Plo K..... 220

35

Filament

Black

Sereen Grid Yolte—8g to
K... (BA7T-C3-5 to K)| 75 | B8

6 7

5.0

Filament of 5§23

Blus

Control Grid Volts—CG | Neg-| Neg-
to K.. (8A7-Gd to K) [ligibleligi

B-10

800

Platea of 823

Yellow

Center Tap of 3-5

Black—Yellow Tracer

Cathode Volts—Kto F..| O

Center Tap of 8-10

Yellow—Green Tracer

OAT-G1 to K = 22.0 Volts
GA7-G2 to K = 140.0 Volts
e
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Fig. 2—Schematic Wiring Diagram
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®
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FIBURES INDICATE RELATIVE POSITION  ° ( ; ; 3 @ GREEN .05 MFD. —4
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@ GREEN .05MFD, —— GREEN .05 MFD.

BY=PASS CONDENSER BLOCK ® SREEN .05 WFD, ——{

CONNECTIONS @ BY-PASS CONDEMSER BLOCH
CONNECTIONS
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AVNANYIN Oldvd JAVYM LUOHS 1VIOIdd0



C.05uf

INTERNAL CONNECTIONS

FILTER CONDENSER BANK

N'OTE External connections, Filter Condenser Bank, are:
(A) 0.09 mid. section—White-Black Tracer.

(B) 0.09 wmid. section—White-Black Tracer.

(C) (.05 mfd. section—Green.

(1)) 0.5 mfd, section—Black.

09 13A0Ww
‘0D NOISIATTAL ® 0Iavi OJTIHd

AVNANYA Olavd SAVM LHOHS 1VIDIdd40

i2n

Schematle Wiring Dlagram

NOTE— Condenser, and @ Resistor, are NOT included in current

NOTE—A Fixed Condenser (Green-Orange); Part No. 5878: (0008 mfd.)

is connected across @ in current production.

161

e —
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capacities CA and CB are fixed .0004 m.f. condensers used

rectifier. Its preat advantage lies in its as the switches are turned.

wavelength changing switch, which The antenna and detector tuning con-
eliminates the plug-in coils that hereto- densers, marked C-1 and C-2 in the dia-
fore have been the great nuisance in gram, are actually double units; one
short-wave work. The coils are fixed section has a maximum capacity of 130
inside the set, and are thrown in and mmf. and the oi’er 415 mmf. They
out of the ecircuit by means of a very have a common rotor connection but
ingenious pair of rotary cam switches separate stator.; the latter are also
contained in molded bakelite housings. brought out to contacts on the cam
This switeh, which is controlled by a switches, there being 15 contacts alto-
simple little knob on the front panel, gether. For the sake of convenience we
has seven positions, and eovers seven will refer to the small condenser section
wavelength ranges as follows: (1) 17 as A and the large section as B, and
to 23 meters; (2) 22 to 41; (3) 40to 75; to a separate fixed loading condenser
(4) 70 to 147; (5) 146 to 270; (6) 240 of .0004-mf., capacity as C. We will
to 500; and (7) 470 to 650. also refer to the pairs of coils as 1, 2,

3 3 and 4.
Wiring Diagram

At a first glance this appears to be How Coils and Condensers Are Switched
rather complicated, but a closer study When the wavelength switch is set to
will reveal it to be quite easily under- range one, coils 1 and condensers A are
standable. The set uses one stage of connected together; range two, coils 2
screen-grid tuned-radie-frequency ampli- gnd condensers A; range 3, coils 8 and
fication, a regenerative screen-grid de- condensers A; range 4, coils 3 and con-
tector, one impedance-coupled audio. jensers A and B; range b5, coils 4 and
stage using a '27 tube, and a push-pull (ondensers A; range 6, coils 4 and eon-
output stage using two '4b's. For the gepgers A and B; range 7, coils 4 and
sake of simplicity, the four antenna condensers A, B and C. The shift from
couplers fixed inside the wet are repre- ;ne range to another is made in an in-
sented as a single coil, L-1, and the four stant, and it is not necessary to open
detector coils as L-2; each of these coils the set or disturb anything in it.

has two windings. L-1 has a primary The primary and the tickler windings
and a secondary, and L-2 a combination of the No. 3 antenna and detector coils
primary-tickler and a secondary. One are tapped in one place; part of the
end of each winding is permanently windings being used for wave-range 3
grounded, either directly to the chassis and the whole thing for range 4. The
or through a non-inductive condenser, as primaries and the ticklers of the No. 4
| in the case of the primary-ticker. The coils are tapped in two places, for use
other ends of the respective coils are on ranges 5, 6 and 7.

e e
o= ———— e e —— = — e ——
————— e e > o

—— —

<2 [ rr — R1G, RI7
CHASSIS ! PHONO PICK-UP L L [ [[stas 3 i it
) ] ms/lr,i » |ce _,J z_svfww-ig g
B / L Y S | I\ RICL % e -
= [ o TWISTED 15 \rio Turm:'n
™ s+ ri
Aoty : ‘
= Ré Ra 'Jﬁl z.{sv. %I f
< nov. Ac.

Schematic diagram of new “Universal Super-Wasp”, the four only to tune the highest waveband, above 470 meters. Note
sets of R.F. coils being represented as one for simplicity. The the usual regeneration method. All plug-in coils are elimin-
ated by a simple yet effective switching scheme.

The standard Universal receiver now brought to contacts on the cam switches,
uses a total of six tubes, including the and are connected in the proper sequence

The method of coupling the radio-fre-
quency stage to the detector, and the
system of repenerating through the com-
bination primary and tickler, were
adopted after exhaustive investigation,
by David Grimes and Edgar Messing.
It is the logical method of coupling for
screen-grid operation on the short-waves
and provides very smooth regeneration,
the control of which does mot affect the
tuning circuits. Thus it is possible to
log stations very definitely and to dupli-
cate the dial settings at any time.

If you will follow the circuit ecare-
fully, you will see that the radio-fre-
quency current from both the plate and
:he sereen of the detector tube is led
hack to the tickler winding T, through
the .00004-mf. condenser between the
screen and plate and the .0005-mf. con-
denser at the lower junetion of this eir-
cuit. The R.F. choke coils in the plate
and screen leads prevent the R.F. cur-
rent from going any place else. The
actual control of regeneration is pro-
vided by a 50,000-ohm potentiometer
regulating the screen voltage.

Incidentally, a phonograph pick-up
jack is connected directly in the screen
lead as shown, and the regeneration con-
trol potentiometer then acts as a volume
control on the phonograph musie.

The plate voltage for the detector tube
is fed through a high-inductance choke \
eoil, rather than through a fixed resistor. )
The choke coil allows the plate voltage |
to assume the value necessary for effici- ))
ent operation and, at the same time, ||
prevents the audio-frequency component I". \
of the plate current from leaking off [

">

through the “B” circuit. [

\
|
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Naote that wire joining lower
“grounded”, With gang switeh in Gth

position, aerial is connected ﬂ:rert to hroadeast set; also detector grid

is

“erounded’.

Y A A0 ) uper-Wasp®

SET

The first intermediate frequency is 550
ke, This value, however, is not critical
and, if there is a strong local station
broadeasting on that frequency, the
broadeast seetion tuning control can be
set either sllghtly above or slightly below
550 withoyt impairing the semsitivity of
the set. This should be done because the
broadeast section is so sensitive that
there may be some direct pick-up that
will cause interference with short wave
reception,

The second intermediate frequeney is
that of the standard broadcast section,
175 ke. This means that the ozcillator in
the broadeast section will be operating at
approxmlately 550 plus 175 ke, or 725
ke. Tt is impossible to shield t‘ms oseil-
lator absoltuely and its harmonics will
therefore be picked up by the short-wave
section. The third harmonie, for ex-
ample, is 2175 ke., which is slightly un-
der 150 meters. At about the middle of
the fifth band, therefore, the short-wave

section will appear to have tuned in on a )

very strong carrier that will have no
mndu]atlcm
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Close up of one set of coils in sliding
shield box; in one position of the
“drawer” “normal” tuning results—moved
one half inch, “band-spread” is provided.

The main eireuit of the 9-tube super con-
sists of a 58 tuned R.F. stage, a 57 high
sensitivity first detector, a 5B electron-
coupled oscillator, a 58 first LF. amplifier,
a 58 second LF, amplifier, 57 second de-
tector, 58 electron-coupled audio “‘beat”
escillator for “CW" reception, a 2A5 out-
put power tube in the A.F. stage, delivering
three watts of undistorted aundio signal
energy; the rectifier tube being a type 280

The [.F. amplifier stages are tuned to 465
kiloeyeles, with dual tuned LF. transform-

Diagram of connections used in the Postal International 9-Tube Superhet.

simultaneously changed in one single operation from the front panel, by a simple one-half inch movement of the complete coil
ghield box or “drawer”; the set being converted from ordinary tuning to bal:m-spread tuning in a jiffy. =

0000006 *REC. I:l:.im 280 I\\r'.::n:-cm

f
BEAT OSC. 5W.

A MF

How AC.

S

1000 OHMS

spread over 65 degrees of the dial.

ers, which are wound with Litz wire, a
voltage gain of approximately 100 times
being thus obtained.

This “pro” type receiver while especially
designed for commercial and amatear short-
wave communication purposes, is simul-
taneously an excellent short-wave receiver
for the general short-wave “fan” who is
interested in hearing the “foreign™ DX sta-
tions, due to the high sensitivity and se-
lectivity of the set.

—————————

List of Parts—Postal Superhet

4—Postal Multiformers .

1—Special Postal socket, for Multiformer

1—3 gang 140 mmf. Postal condenser

1—40 mmf, Ant. comp. condenser

3—465 K.C. L.F. transformers

1— Audio beat oscillator coil 456 K.C.

1— Power transformer, to handle 9 tubes

1—12 mf. condenser 450 volt working v.

1—8 ‘mf. condenser 450 v. working v.

1—12,000 ohm. volume control and switch

1—75,000 ohm tone control

1—Single circuit jack, with
double throw switch

1—Toggle switch for “B” su

1—Roter switech for audio
lator

i—dial and front plate

5—58 sockets

2—57 sockebs

1—2A5 sockets

1—280 sockets

1—Speaker 5 prong socket

F—R millhenry R.F. chokes

1—Ant. Gnd. binding post.

§—.1 mf. tubular condensers

1—.05 mf. tubular condenser

1—.01 mf. tubular condenser

4—.,001 mica fixed condensers

3—.0001 mica fixed condensers

1—.0000006 mmfd. condenser

single pole

pply !
“heat” oscil-

All three coils, R.JF., detector, and oscillator, are

The bands are

1—25 watt wire-wound resistor 27,440
ohm; tapped 10,000 ohm, 10,000 ohm,
and 7,440 ohm.

1—10 watt wire-wound resistor 1,000 chm

2—60,000 ohm, 113 watt, pigtail resistors

1—15,000 ohm, 1 watt pigtail resistor

1—60,000 ohm, 1 watt pigtail resistor

3—26,000 ohm, 1 watt pigtail resistors

2—-250,000 ohm, 1 watt pigtail resistors

1—350 ohm, 1 watt pigtail resistor

1—200 ohm, 1 watt pigtail resistor

1—100,000 ochm, 1 watt pigtail resistor

1—Cord and plug

1—Chassis 11"x19"x3"

1—5Steel front panel 9% "x20%"

6—Knobs.

e ——

To change from one band to another
all the operator has to do is to pull out
one ‘‘coil drawer” and insert another,
the front panel of each coil unit being
engraved with the frequency range in
K.C. to which it responds. By simply
pulling the drawer out 1% inch the ad-
vantage of “band-spread” tuning may
be enjoyed, the band being spread over
65 degrees of the dial for example, in
all of the four amateur bands,

A tuned radio frequency amplifier
stage is used ahead of the first de-
tector, which helps to eliminate repeat
spots or image-frequency interference
found in many superhet receivers, The
variable condenser connected in series
with the antenna circuit, coupled to the
grid of the R.F. amplifier stage, makes
it possible to match the R.F, and first
detector tuning cireuits, so that they
will track accurately.
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RADIO TRADING CO.

DOERLE 3 TUBE
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Pl

sldarT

&
D.5.C.0R ENAM.
WIRE

’
43T 10347, 22347,
by S€ 08 06 C dr A,
0.5, C. 0R EnkM. D5.C. OR ENAM. 16T = 5.
WIRE. n,';‘f"s WIRE ‘pg“:"'s . WIRE.
INCH INCH

./('J:' — 1

i PRI 7T,
f:: - £~ N2, 31 DSC.
WIRE % - OR ENAM. WIRE
(cLoSe wouno} Yai (CLOSE WOUND)

40-80 METERS

PRI 6T N2.31 PRI IST.
7 D.5.C. OR ENAM.
WIRE

(CLOSE wouND)

PRI, 4T.N2.31
DS OR ENAML

s, U

10-20 METERS 20- 40 METERS 80-200 METERS

BLUE RED VYELLOW

A, L s

=—=—— _fRL. BT
gf—_uo_.us.s.c

YELLOW

SEC. 507T.
NE2.30 535.C.
WIRE

SEC. 25 T.
N2, 26 358
WIRE.

== . 5

SEC. §T.
NEg, 26 55.C.
WIRE

SEC. IIT. 5
M2, 26 5.5.C. b4 T e
A

WIRE ——

PRI, 3LT.
ME. 32 5.5C.
WIRE

Ne. 32 55T,

PRI AT
TNL.32ssC
WIRE

M\_Tick. 5T.

N2 32 558,
WIRE

10-20 METERS

The old system of coupling between
the R.F. stage and.the detector, which
is tuned impedance, is done away with
and inductive coupling is used. The
coils for this arrangement were ob-
tained from the Radio Trading Co., and
have three windings, one for the grid,
one for the tickler, and a winding in-
ter-woven with the grid coil for the
plate circuit of the R.F. tube. Four
of these coils will be needed and it is
cheaper to buy them than to wind them
by hand, because this is quite a diffi-
cult task.

Various Sources of Power Usable

This receiver can be operated from vari-
ous sorts of power supply arrangements
and is adaptable to any location whether
A.C. power is available or not. For those
having A.C. power it is suggested that this
set be run from a regular power supply,
delivering from 180 to 250 wvolts with a 2.5
volt filament winding. A 22 volt tap will be
required for the screen of the detector
tube, of course. It might be well to state
here that the woltage applied to the
screen should not exceed 22 volts under
any consideration, because the sensitivity
of the receiver will be very much affected
by running the sereen at a higher po-
tential. Also the regeneration control will

20- 40 METERS

f:r--r-

WIRE

4 TICK. T T, 2
Ng 32 5.5C, 3
WIRE 5

not operate smoothly if the voltage is not
of this value, If one wishes to operate
this set from batteries it can be done very
nicely with no change in the circuit. It's
just a matter of changing the tubes to the
automobile type and running them from
a six-volt storage battery and using “B”
batteries for the plate supply. 135 wolts
will work very nicely, although higher
voltage is recommended if full signal
strength is to be had. For operating on
a regular power supply from 110 wolts
A.C., a 58 will be needed for the tumed
R.F. stage, a 57 for the detector, and a
56 as the output tube. When operating
from a storage battery with “B” batteries
for the plate supply, a 78 will be used for
the R.F. tube, a 77 for the detector and a
37 for the audio tube,

Operation

The operation of this receiver is exactly
the same as before it was changed, as far
as tuning is concerned. The two tunming
condensers will have to be tuned at the
same time, and the stations formerly rte-
‘ceived on this set will be received on
practically the same dial settings, because
the new coils tune exactly the same as
the old ones. Tuning of the R.F. stage,
howéver, will be mueh sharper than be-
fore; in fact the selectivity of the whoie
set is far greater than when it used the
2 volt type tubes.

40-80 METERS

* TICK., I6T.
NE 30 5.5.C.
WIRE

80- 200 METERS

List of Parts for the New “Doerle”
3-Tube A.C. Receiver

l——grilled Metal Chassis, Radio Trading
o

1—R.F. Choke Coil, Radio Trading Co.

1—Set of 4 Special Three-Winding Coils,
Radie Trading Co.

1—>Set of 4 Regular Doerle Coils, Radio
Trading Co.

5—.01 mf. Fixed Condensers, Flechtheim.

1—.002 mf. Fixed Condensers, Flechtheim.

1—.5 Bypass Condenser, Flechtheim.

1—300 Ohm Resistor.

1-—100,000 Ohm Resiscor, Lynch.

1—250,000 Ohm Resistor, Lynch.

1—1 Megohm Resistor, Lynch.

1—2 Megohm Resistor, Lynch.

1—2,000 Ohm Resistor, Lynch.

1—2,000 Ohm Resistor, Variable.

3—8ix Prong Sockets, Eby (National;
Hammarlund; Na-ald).

1—Five Prong Socket, Eby
Hammarlund; Na-ald).

1—Four Prong Socket, Eby (National;
Hammarlund; Na-ald).

2—Triple-Grid Tube Shields, Hammarlund
(National).

1—.0001 Fixed Condenser, Flechtheim.

3—Hammarlund .00014 mf. Tuning Con-
densers.

2—Tuning Dials, National or other make.

1—Antenna Ground Terminal Strip, Eby.

1—Phone Terminal Strip, Eby.

1—Five Wire Cable.

(National;
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Diagram for the new RCA-Victor Z-band model, “short-wave” and

55.5 meters. Between the
limits of the short-wave
band available in this
receiver at the throw of
a switech are included
four of the internation-
ally assigned short-wave
broadeast bands, lo-
cated at 49, 31, 25, and
19 meters, respectively.
Thus, in addition to pro-
viding fine entertain-
ment from the American
broadeasting stations in
the usual band, this re-
ceiver permits direct re-
ception of interesting
programs from the prin-
cipal short-wave broad-
cast transmitters located
in all parts of the world.
The short-wave facilities
afforded by this instru-
ment represent the very
newest engineering de-

® ONE of the very newest and high-

ly interesting short-wave and broad-
cast receivers is the new 6-tube, two-
band, RCA Victor model here illus-
trated. This receiver is available in
different style cabinets and by operat-
ing a switch it reproduces through its
loud speaker either stations on the
regular broadcast band, between 200
and 550 meters, or else a fine selec-
tion of foreign short-wave stations in
the popular bands extending from 19 to

velopments., The short-
wave feature is built in
as an integral part of
the radio chassis, not simply an adapter
connected to an old-style broadecast re-
ceiver. Both tuning ranges are quickly
interchangeable by means of a push-

ull switch on the front of the eabinet.

ther features to be found on this re-
ceiver are the vernier dual-ratio selec-
tor drive, permitting either rapid or
fine adjustments independently, and
secondly—there is the clock-type full-
vision illuminated dial, which is cali-
brated directly in terms of frequency

— R
a.sgo oHMS POX

“broadcast” 6-tube receiver.

Photo above shows latest RCA-Victor short-wave and
broadcast band receiver, utilizing 6 tubes.

for both
ranges.

As the diagram shows, each of the
two wave bands made available in this
set have independent tuned couplers
or inductances and when the two-way
switch S-1, 2, 3, 4, 5, and 6 knob is
turned, either the short wave or broad-
cast coils are connected into circuit. It
will be noted that the new 2ZAT tube is
used for the oscillator and first detec-
tor, while the very latest circuit im-
provements incorporating automatic
volume control with the second detec-
tor are provided, by utilizing a 2B7
tube. The loud speaker is energized
by one of the newest power audio fre-
quency tubes, the 2A5. The manu-
facturers recommend the use of an
outdeor antenna from 25 to 75 feet
long, including lead in and ground
wire, and where this is not possible
an inside antenna may be used. These
sets are designed for operation on 110
volts, 60 cycle A.C. and sets for 220
volt A.C. circuits are available. This
receiver has its power switch and tone
control combined in one knob.

A brand new form of tuning time-
chart has been developed for use with
this receiver in which the program
“time on the air” is plotted graphical-
ly; also Eastern Standard Time, as we!l
as G.M.T. are given at the top of the
chart to facilitate tuning in European
stations. This set will win ‘many
friends, as a flip of the switch immedi-
ately takes one from the American
Broadeast Band to the European and
South American circuit.

short and broadecast band
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Control Crid to Screen CGrid to Plate (‘? _IC.-thoda Plate Current Fllnma;t iar Heater
olts

Radiotron No. Cathode Volts Cathode Volts M. A. olts

RCA-58, R, F. **2.0 100 255 6.0 2.6
RCA.58,S. W.R. F. **2.0 100 255 6.0 2.6
RCA-2AT7; Det.-Osc. *#2.5 100 250 *5.0 2.6
RCA-58, 1. F, 3 0 100 255 6.0 2.6
RCA-2B7, 2nd Det.-AVC #*1.5 35 105 1.5 26
RCA-56, A, F, Driver **12.0 — 245 6.0 2.6
RCA-53, Output 0 — 100 6.0 2.6
RCA-80, Rectifier 640 K. M. 5. Plate to Plate 130 per Plate

SMO[[O] 58 238

audpoioy-1odns ydiens v
) -uod 2y1 jo s1 JeAwoaa sudpoixieg-iadns saem B sy,

* Voltages and current apply to detector portion of tube.
#% These voltages cannot be mensared because of the high resiatance of the cirenits
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RCA VICTOR, INC.
MODEL RO-23

SHORT WAVE
CONVERTER CHASSIS

ANTENMA TRANSFER
WITCH -

.

RF AMPL.

JUY- 294 r:i i OUTPUT
'.“_ J = [ml.-u Jl DET. u- . . i

= uv-s 5

iy
C14 C45
[
MFD. MFD,

I.F = 1075 KC.

BROADCAST
RECEIVER CHASSIS

Is 751‘1.“
w et 8
Weiid. i L

r

o
30005 -
26 DSMFD]

R-12 30000 %

¥ —
ﬁ% powin—" | DAL -47
TBaseAfoeuin |

1570
ACINPUT CRASSIS FRANE

Note—On some models operating switch for broadcast receiver is in circuit to Converter.

Radiotron No.

Control Grid
to Cathode
Volts D. C.

Screen Grid
to Cathode
Yolts D. C.

Plate
to Cathode
Yolts D. C.

R. F.
Detector
Oscillator

—3
—3
—5

50
50

260
180
50
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RCA VICTOR, INC.
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RCA Victor Short Wave Converter SWA-2 is a three tube, single control short wave unit designed to
convert all short wave signals from 13.8-200 meters to a single frequency so that they may then be ampli-
fied by means of the usual broadcast receiver.

One Radiotron UY-224 is used as an R. F. Amplifying stage, one UY-224 as the detector and one
UY-227 as the osecillator. Heater current for these Radiotrons is obtained from a small transformer
incorporated in the unit. Plate supply is obtained from the broadcasting receiver.

A wafer connector is supphcd that may be inserted under the tube socket when a receiver using a
UX.-280 rectifier and a filter in the negative side of the line is used. Under these conditions—most modern
receivers are so designed that this is true—the plate supply to the converter is obtained through the contact
on the wafer connector to the UX-280 filament. On receivers where this condition does not exist, but
where Pentode output tubes are used, the wafer connector can be used to make connection to the screen
grid of the Pentode, On receivers where neither condition exist any connection that gives a filtered
D. C. output of from 180 to 260 volts between the contact and ground will be suitable.

Due to the SWA-2 being identical with the converter chassis used in the R0O-23, reference to the
RO-23 Service Notes should be made for data pertaining to Service work.

REPLACEMENT PARTS

List Stock .
DESCRIPTION Price N, DESCRIPTION

Cap—Grid contactor cap—Package of 5. $0.50 Knob—EKnob with pointer—Package of 5..
Knob—Station selector, or Hesonator Isn Dial lamp shield and indicator. . ........ i
age of 5... Escutcheon—Range switch knob eaculchenn—?ack—
Resistor— 100,000 ohms
Package of 5 2.50 Cushion—Receiver cha
Resistor—1500 ohma—Carbon type—1 wat age of 4
age of 5. . - Capacitor—Adjustable capacitor
Cot‘!i—Drl Ve I:N‘d—l’nl!kage nf W 4 Capl(‘llcr—o 01 mfd..
Spring—Drive cord tension spri i % (mpa(‘llcr —Double aﬂ;ust:\bla _ iLor -
Socket—UY Radiotron mc.l::t—(.nmplelc with tion 10-70 mmfd.—One section B00-1000 mmid
sulation strip AR, 5 Coil—High frequency detector eoil . L
Contact lug—Complete with o Coil—Low frequeney detector and oscillator o
Package of 10.. e 5 Coil—High frequency oscillator coil. .
Switch—Antenna—"Off and On”—Togg Capacitor—VYariable capacitor—1 plate
% used—Complete with mounting nut i with mounting nut and washers
Board—Terminal board with two soldering terminals Transformer—Filament power transformer . ,
complete with mounting rivets—Located on Tranaformer—Filament power transforme
awitch hracket—Package of 5 . volte—25 cycle
Drive shaft with pulley—Fackage of 5. ............ . Tranaformer—Filament
Cuoil—For resistor board assembly W8 volte—60 cycle
Coil—Cuoil assembly with mounting :)rl::—Fﬂr Board—Resistor board less resistors, capacitors and
switch and bracket assembly .. : coil .
Socker—Dial lamp socket and hrad:cl wnh mcm(llm! Le‘rcr—qwﬂch lever assembly—Comprising shafi,
rivets. Prsyr : 5 3 switch levers and coupling bushing
Cap::r-unr— 1000 mm{d T‘nckagc af - S . Switch—HRange switch complete with mounting
Resistor—800 ochms—Carbon type—1 watt—Pack- |
AR O B i a i o i A B R e f Capacitor— Variable tuning capacitor assembly .
Realslur—SO 000 ohms—Carbon type—1 watt— Dial drum and acale
Package of 5. . B (TP LT
Resistor—A40, 000 nhmn—(".lrbon type—3  watt
Package ur {8 :
(‘nupljns’—qwltl“l lever nh:ft (‘mlphng hllh 2 I:lprr CANINET
pina—Packoge of 5. .. " s .50 E | Eseuteheon—Tuning dial escutcheon with mmlnling
Switch— Toggle ty pe— I R e B S J RCFEWE . | I
Binding post Conplete with terminal lng, mount- k Foot—Cahinet feit fml—l’ackqgr of 15,
ing washer and mounting nut — Package of 5. .| & ] Cabinet ~Complete leas equipment .
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Figure A—Schematic Circuit Diagram

Control Grid 1o Screen Grid to Plate to Cathodle Plate Current Filament or Heater
Hadlotron Ne. Cathode Yolta Cathode Yolts Volis M. A, Volis

RCA-58, 1. F. w0 100 255 6.0 26
RCA-58. 5. W. R, F. 2.0 100 255 6.0 2.6
RCA-2A7, Det..Ose. #4325 100 250 *5.0 2.6
RCA.58, I. F. 2.0 100 255 6.0 2.6
RCA-2B7, 2nd Der.-AVC **].5 35 105 L5 2.6
RCA-56, A. F. Drivea **]2.0 — 245 6.0 2.6
RCA-53, Output A 0 = 300 36.0 2.6
RCA.80, Rectifier 640 R. M. S, Plate to Plate 130 per Plate 5.0

L voh-(el and carrent lppl;r to detector por!.inn of tube.
** These voltag t be e because of the high resistance of the circuita.

Extarnal Location Porition Mimber of
Oacillator Dial Setting of Line-Up of Selertor Adjust for Adjustments
Frejuenecy Capacitora Switch To Be Made

445 E.C. Any ae!lins that ‘!M’ At rear of chassis Any 9"‘55‘;"’_‘ “‘"l. does| Maximum output. 4
not bring in station. not bring in station,

3T0E. C. 370 K. C. Bottom of chassis X Maximum output.

x Maximom ootput while rocking

175 K. C. Set for signal. Top of chassis. dial back and forth.

1400 E. C, 1408 K. C. Botrom of chassis. Maximum output.

600 K. C. Set for signal, Top of chassis. gil:ltki;:':knl ‘omtput _wlﬁle rocking

3900 K. C. 3900 E. C, Bottom of chassis. Mazimum output.

i i Mazimum output while rockin
1710 E. C. Set for signal. Top of chassis, dl b f‘l:“h' B

10 M. C. 10 M. C. Bottom of chassis. Mazximom output.

15ar 18 M. C. 150r 18 M. C. Bottom and top. Mazximom output. Adjust oseil-

lator trimmer until two points
are noted where signal is beard.
Use for adjustment the higher
ﬁ'cquene{ of these two points.
This will be the point lying
counter-clockwise from the other
point.
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1 Figure 3—Schematic circuit diagram of RCA Short I
=  Wave Receiver (Some sels have a choke coil connected ™=
in the antenna circuit instead of the 2000-ohm resistor

— Foaguaniy Haugi Wavelength Range
Megacycles Kilocycles Meters

20—12 20,000—12,000 15— 25
1272 12,000— 7,200 25 42
7,200— 4,000 42— 75
1,500— 940 200—320

940— 550 320—545

Coil No.

VOLTAGE READINGS AT RADIOTRON SOCKETS

Intensity Control Near Zero. Operating Switch “On.” All Batteries Qonnected. (See
Figure 10.) Radiotrons in Sockets, or Test Set. Loudspeaker Plugged in Second Audio
Stage Jack.

Grid Volt. Plate Voll. Plate Current

Radiotron Fil. Voli.

Coupling UX- 3.2 *Control grid 130.0 Plate
1.5 3.5 mil. amp.
*Screen

222
*Sereen gridl s
67.5 - 0.5 mil. amp.

Detector .0. o 30-60 0.65 to 1.5 mil
(Depending on po-
gition of intensity amp.

UX-201A
__comtroty | 0
1.1 mil. amp.

1st Audio Amp.
UX-201A

4.0 mil. amp.

2d Audio Amp.
(Power)
UX-112A

* These readings cannot be measured by ordinary methods as with the
Weston Model 537 test set.
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EARLY SHORT WAVE ONVERTER
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Schematic diagram of Short Wave Adaptor
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Connections to RCA Radiolas 80, 82, 86 and RAF-68

Set the dial on the Receiver at about the middle of the scale (approximately 1000 K.C.) and
at a position no powerful or local station comes in. With, for example, the No. 2 coils in place, vary
the two tuning dials keeping both readings approximately alike. In doing this, proceed slowly
as the right hand dial settings are extremely sharp and the stations may be missecfif the motion
is too rapid. Many code stations will be heard, and having found one, adjust both dials carefully

for maximum signal. The setting of the antenna dial is much broader and may not read exactly,
like the oscillator dial for maximum signal strength,
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WIEW LOCHING AT
REAR OF SOCKETS ~~

-

The 1, f, amplifier should be first
aligned by connecting the output of the
test oscillator, which should he set at
465 ke., to the grid cap of the 157 first
detector tube (with normal set grid con-
nection removed) and to the ground bind-
Ing post of the tuner. W1ith the bottom

e e

plate removed, the six trimmer screws found
beneath each 1.f. trunsformer can should

be adjusted for maximum deflesction of the
tuning meter, taking care that the oscil-
lator output is kept low enough so that

the volume control of the set can be well
advanced durlng this adjJustment.

—— ———— e — —
e e e —
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MASTERPIECE. — 1L

DTYNAMIC

STRR UN ﬂ} =

A New Kind of Sensitivity Control

A special squelch tube was used in the
first MASTERPIECE connected to fune-
tion as a wvalve refusing all signals and
noise helow a certain level when it was in
use. By this means the set could be. tuned
from station to station with dead silence
between stations when desired. This ar-
rangement had two disadvantages. It re-
quired an extra tube, and its cut-off level
had to be set at some’ arbitrary point—
it could not easily be set to agree with
the different local noise conditions found
in different locations. Also, it was found
that many stations constituting gdod noise-
free entertainment, would, in the course
of their normal and continuous slight
fading, fade across any arbitrarily estab-
lished cut-off level, resulting in a periodic
cut-off of reception, or if fading was rapid,
in choppy, distorted reception when the
squelch ecircuit was in use.

An rf. (radio-frequency) sensitivity
tontrol has been substituted for the
squelch circuit, which was a switch like
valve and has been eliminated, therefore.
This sensitivity control can be adjusted
to suppress any prevailing condition or
level of local noise, which is obviously ad-
vantageous, and eliminates entirely the
possibility of choppy reception of stations
fading slightly across the cut-off level of
any automatic squelch or valve cireuit. It
permits of adjustment when desired, of
the r.f—i.f. (i.f.=intermediate frequency)
gain to the exact degree desired, almost
wholly independently of the actual leud
speaker volume desired, and over all ordin-
ary operating ranges, has no effect on the
automatic volume control action, or on the
operation of the audio volume level eontrol.

The use of the better rf.-i.f. sensitivity
control eliminates the arbitrarily adjusted
squelch tube, and together with three new
and meritorious tubes reecently introduced,
permits of the elimination of a total of
three tubes net, allowing somewhat better
results to be obtained than with the orig-
inal fifteen at first employed.

Band-Spread Tuning Arrangement
The use of two dials instead of a single

e
| PP A

e e = i g

Ql3 i
T2

A iov oo~

tuning dial is the second change referred
to. The receiver is completely tuned by
the right-hand dial and its single knob.
as was the first MASTERPIECE. The
second dial is simply a vernier, or band-
spread tuning dial to permit the short wave
bands such as the 6000, 9500 and 12,000
ke. short-wave broadeast bands being
spread out over a whole full dial scale for
easy tuning. It may likewise be used to
spread the five amateur bands for easy
tuning—or even small segments of the
broadcast band. It is purely a vernier,
not a second tuning control. It need not
be used at all in operating the set, yet its
use makes for much easier tuning of the
short-wave bands.

Tuning of the short-wave bands in the
first receiver was made easy by a 28:1
dial ratio. This was necessarily slow to
tune with over any range, but even more
important, did not permit of spreading
the different short wave stations far
enough apart on the dial secale itself to
make for easy reading for the eye. With
this new band-spread dial, the main tun-
ing dial need only be set at, say 6.2 for
the 6000 ke. or 50 meter short wave broad-
cast band, and all the stations in this
band will be found spread out nieelﬁ on
the vernier dial—actually making short-
wave tuning easier than is broadeast band
tuning on ordinary receivers.

Tuning is not rendered easy by any high
ratio tuning dial, which will necessarily
be mechanically stiff. By the use of 6:1
automatic take-up gear drives with op-
posed gears (an equivalent of the beauti-
fully smooth helical gear comtrol) the me-
chanical operation not only is smooth and
entirely free of slippage, wear or back-
lash, but the contrel knobs turn 'with
extreme ease and absence of effort. Tun-
ing is thus made faster, easier, simﬂler,
and easier to read. This simple mechan-
ical change is invaluable, and in the hands
of a novice can make all the difference
between skipping over foreign short wave
stations or having them actually easier to
find than broadeast band stations.

The Complete Circuit

Thus the revised tube circuit line-up is-

POWER UNIT -

Here we have the schematic circuit diagram for the new McMuordo Silver “Masterpiece -II” All-Wave Superheteradyne Receiver.

*58 r.f, stage, 2A7 combined first detector
and electron-coupled oscillator (the first
eombination tube so far introduced which
gives actually better results than separate
tubes performing the same funetions),
three '58 i.f. stages (the third stage used
for selectivity, not for gain—its additional
gain cannot ge used), '56 first audio stage,
2A3 pushpull Class A fifteen watt power
output stage and 5Z3 rectifier.

It can be seen that from the original
tube complement the '56 oscillator and '57
first detector have been replaced by the
even better 2A7 tube, which performs both
functions with higher gain and the desir-
able frequency stability and uniform out-
put of the electron-coupled oscillator. Thus
one tube is eliminated, and the perform-
ance is improved a bit. The mext tube
eliminated is the squelch tube, referred to
previously.

Two '80 rectifiers were originally used,
The new 5Z3 thermionic high vacuum rec-
tifier, having the same power capacity as
two '80s, allows one of the original two
rectifiers to be dropped, thus effecting
further simplification.

Actually, however, the improved and
simplified receiver uses twelve tubes, the
twelfth tube being a '58 in the added
third dual tuned i.f. stage. The entire if.
(intermediate-frequency) amplifier is air-
tuned, making for permanency of setting
in all climates, for the first time at mo losd
of selectivity. This tube is added only be-
cause it is the simple and cbvious means
of coupling the two extra tuned ecircuits
added to the i.f. amplifier to set the selec-
tivity up to absolute 9 ke

A tuned or transposed antenna or lead-in
system may be used when desired by wir-
tue of separate antenna coupling coils for
each of the four bands.

A tuned r.f. stage is used on both broad-
cast and short wave; the additional gain
of this stage cuts down oscillator hiss and
results in a very fine signal-to-noise ratio,
1t alss eliminates the repeat spot or image
interference so common in many improperly
designed superhet receivers.
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Wiring diagram for the latest “S-M"—726 SW., “All-Wave” Super-het.

L_..__J
For short wave reception the aerial feeds

* gy, ois

into a 5-W detector S-10 and oscillator 5-11; in all 2 oscillators and 3 detectors are used. Tubes—S2, S-10—'24%;

53, 86, 511—'27's; 87, 88—'47's; 51, 54, S5—'51's (R. C. A. 235); S9—'80 rectifier.

This set is a combination of a

Y tube vari-mu pentode broadcast super-het, and an-11 tube short wave super, using switches instead of plug-in coils.

Pentodes are used at S7 and S8,

“Double-Super-het” Principle Used is shifted cver to operation in the range

It is obviously not practical to build of 10 to 200 meters, a scheme popularly

superheterodyne receiver for both known as “double suping” is resorted to
short and broadecast wavelengths with —that is, the use of two intermediate
two different intermediate-frequency frequencies with _two oscillators, ome
amplifiers; for the cost of the equipment fixed and one variable.
would be very considerable. This prob- Setting the Dial on Broadcast Receiver
lem has been nicely solved in the “726 Specifically, the broadcast tuning dial
SW” by designing the main LF. fre- is set to some elear channel in the neigh-
quency amplifier for 175 ke.; this being borhood of 650 ke. (it may actually be
preceded by the oscillator, first detector, anywhere between 600 and 700 kc.) and
and R.F. tube for broadcast band recep- this done, the broadecast band R.F. am-
tion. As soon, however, as the receiver plifier tube and first detector, together

with their tuned circuits, become the
first level of intermediate-frequency am-
plification; which takes place obviously
at the setting of the broadeast dial, or
at 600 ke. approximately. A short-wave
first detector is then placed ahead of:
the R.F. amplifier tube, which has now
become an I.F. amplifier tube;

this tube is coupled a short-wave oscil-
lator which is arranged to track away
from the short-wave first detector by
approximately 650 ke., in order to pro-
duce the first intermediate frequency.

SM CONVERTER.

9-

= TO ANT POST D SET

o7~ .
LEGEND
CI-C1 « 00014 MFD  COND

L =13 L-M-N-0 COuS
LRe = = » s s =

L3« Wb 330 CHONE
RI-RZ - 300,000 OHM REJISTORS

T1 = MY MOIDE  Poel, TRAMS, [F245)
W SWITCH
BFI-BPL- BPY « BNDINE POITI

HOTE. COMMECT GRID AND CATHOOG
CONNMECTIONS OF COIL

SOCKETS
TOGETHER

Wiring diagram of the Silver-Marshall 8-W converter. Tt plugs into any A.C. socket.

Parts Necessary

The converter consists of a '24 first de-
tector, with plug-in coils which are tuned
by a .00014-mf. vernier or midget type
of condenser. It was not thought desir-
able to bring the condenser control out
to a vernier dial; since it is not particu-
larly critical in setting, and operation
may be more easily mastered when the
first deteetor’s tuning is regarded as a
vernier or trimmer adjustment rather
than as a regular tuning control. The
oscillator circuit, however, is extremely
sharp; employing a somewhat similar
coil to that of the first detector, it is
tuned by a .00014-mf. condenser con-
trolled by a vernier dial. A ’'27 tube is
the oscillator, and power supply for both
tubes of the econverter iz obtained from a
small, self-contained power unit.

A ’26 tube is used as a rectifier, being
fed by a small transformer which also
supplies filament current for the '24 de-
tector and 27 oscillator. Filtration is
provided by omne high-inductance choke
and two 4-mf. dry-electrolytie, semi-self-
healing condensers.

)

?
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Wiring diagram for new All-wave Silver-Marshall Super-heterodyne designed for operation on 110 volt, 60 cycle

Model S.M. 727 Shortwave-Broadecast
Receiver
Max, -+~ 5 Mmf, 0° — 20° + 1
Mmf, M° — 180° =+ 14 of 1% ; use
with dial seale.
Ch—25 Mmf. Trimmer Condenser.
C4—200 Mmf. Variable Midget Condenser.
C3—0.1 Mf, Condenser—§Sprague,
C6—~0.1 ML, Condenser—Sprague,
C7T—0.1 Mf. Condenser—Sprague.
C8—1.0, .6, .5 Mf. Condenser,
C9—1.0 Alf. Condenser 150 V.
o-223%,
C10—.001 Mf. Condenser Mica.
C11—.001 Mf. Condenser Mica,
C13—.025 Mf. Coundenser—Sprague.
C14—006 Mf. 700 V.—Sprague.
C15—.00015 Mf. Mica.
C16—0scillator Thimmer Condenser.
C17—0.1 Mf, Condenser—Spragune.
C18—0.1 Mf. Condenser—Spragne.
C19—0.1 M, Condenser—Sprague,
C20—.0105 ML Condenser Miea.
C22—1.0 Mf. Condenser, 150 V. [See C-9).
C23—4 Mf. Dry Electrolytic Cond. 450 V.
€248 Mf, Dry Electrolytie Cond. 450 V.
C25-—4 Mf. Dry Electirolytic Cond. 450 V.
C26—0.1 Mf. Condenser—Sprague,
L1—197 Broadcast Antenna Coil (550-1,500
K.C.).
L2—202 Short Wave Antenng Coil (1.56
3.46 megaecyeles).
L3—201 Short Wave Antenna Coll (351-
5.36 megacycles).
L4—200 Short Wave Antenna Coll (5.54-
10.29 megacycles).
L5—199 Bhort Wave Antenna Coll (9.6
18.15 megacyeles).
L46—198 Oscillator Coll
L7—10143 Choke. (Iron Core Plate Filter.)
BS-LO—281 R.F. Choke. (IF and 24 Det. C'cts.)
M—Tuning Meter—13 M.A,
P1—10,000 Ohm Vol, Control (Com. with
A.C. Switch).
R1—100,000 Ohm Resistor—1 Watt Carbon.

(Dual with

A.C. circuit.

R2?—400 Ohm Resgistor—Wire Wound,
B3—100,000 Ohm Resistor—1 Watt Carbon.
R4—14 Mcgohm Tapered Variable Resist-
ance.
Ri—25,000 Ohm Resistor—1 Watt Carbon.
RG—300,000 Ohm Resistor—1 Watt Carbon.
R7—400 Ohm Resistor—Wire Wound.
R&—60,000 Ohm Resistor—1 Watt Carbon.
R9—3,500 Ohm Resistor—1 Watt Carbon.
R10—300,000 Ohm Resistor—1 Watt Carbon.
RK11—1 Megohm Resistor—1 Watt Carbon.
R12—1 Mezohm Resistor—1 Watt Carbon.
R13—300,0600 Ohm Registor—1 Watt Carbon.
Ri4— 10,000 Ohm Resistor—1 Watt Carbon.
15— 10,000 Ohm Resistor—1 Watt Carbon.
R16— 10,000 Ohm Resistor—2 Watt Carhon.
Rl17— 6,500 Obm Resistor Ohmite Red
Devil—3 Watt,
R18—220 Ohm Resistor Ohmite Red Devil—
2 Watt.
R19—400 Ohm Hesistor—Wire Wonnd.
81—"24 Tube.
84-87-58-80—'27 Tubes.
85-56—"47 Tubes.
$2-83—"51 Tubes.
S10—"80 Tube.
811—Speaker Socket.
SW1-SW2—Tandem Change-over Switch.
SW3—A.C. Switch (Combination with volume
control).
T1—Q-1 LF. Transformer,
T2—0-2 I.F. Transformer.
T3—Q-3 1I.F. Transformer,
T4—10159 Audie Transformer.
T5—10200 Output Transformer.

T6—10202 Power Transformer.

Silver-Marshall All-Wave Super-Het.
Coil Data

Referring to the LF. transformers, T-1, 2
and 3 in the diagram, these have 125-mmf.
(max.) variable condensers as trimmers across
primarier and secondaries as shown. Each
LF. transformer has two coils in an aluminum
shield, and each coll eonsists of 209 turng (10

strands) No. 41 S.8.E. Litz. (Inductance 1
m.h. at 1,000 eycles and resistance 7.6 chmg).
The eoils are bank-wound and have an internal
diameter of % inch, and each eoil iz % inch
thick. The 2 coils are spaced about 14 inches
apart and should be not less than 14 inch from
the sluminum shield can. Both coils are wound
in the same direction. |

Harmonic Generator Coil Data

1.56 to 3.46 megacycles, Primary L-2—48%
turns, No. 27 enameled wire, space wound.
Secondary L-T—1%% turns No. 36 D.B.C. close
wound.

351 to .36 me. primary I-3—23% turns No.
21 enameled wire, space wound. Secondary L-8
—1214 turns No. 36 Dn8.C. close wound (these
coils so far specified wound on 114 ineh outside
diameter bakelite tubing).

5.54 to 10.20 me. primary T.4—18% turns
No. 19 enameled wire, aprs;ce wound ; secondary
L-9—12% turns No, 38 D.8.C. close wound.

9.6 to 18.15 me, primary L-5—06% turns,
No. 17 enameled wire, space wound. Secondary
L-10—10% turns No, 36 D.5.C. close wound.

Broadcast Coil Data

Primary 450 turns No. 34 D.C.C. wire, bunch
wound .5 inch in length on a form 2 inches in
digmeter. Secondary 83 turns No. 24 enameled
wire wound on the same tube, which is 8%
inches long.

Oseillator Coil : L-6, L-11—11 turns No. 36
enameled wire, close wound.

1,12—30 turns No. 86 enameled wire, close
wound.

I.-13—=84 turns No. 28 enameled wire, wound
68 turns per inch.

Coils L-11, 12 and 13 are wound on 1%
inch putside diameter tube; these three coils
being placed in a row with J inch space be
tween coils, the order being L-11, I-13, L-12,

Over one end of T-13, near ecoll L-11, is
wound coil Ir14, comprising 43 turns No. 36
enameled wire, close wound, om a tube 134
inches outside diameter.
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Wiring dlagram of the new 725 S-W Silver-Marshall, 13 to 570 meter, 1Z-tube superheterodyne,
R.F. chokes have a value of 7 millikenries.

The set is a twelve tube superheterodyne using the new
“Q” system developed in the S-M laboratories which for the
first time permits of aceurate short wave dial calibration at
the factory. As a broadecast set it uses ten tubes, and as a
short wave set twelve. These two extra tubes are in no
sense a conventional converter, for both essentially funetion
as the short wave oscillator and replace the broadeast oseil-
lator entirely on short waves.

The circuit involves a '58 detector and ’56 oscillator for
the broadeast band, or for the three short wave bands from
1,500 to 22,700 ke., a '68 first detector and ’566 oscillator with
its '66 harmonie generator tube, which allows one oscillator
circuit to cover this wide frequency range without changes.
Following this is a two stage 465 ke. i.f, amplifier using two
568 tubes, a '56 A.V.C. tube, ’56 second detector, a ’45 first
audio or driver stage and a “Class A Prime” push-pull ’45
output stage, with, of course, an '82 mercury vapor rectifier
tube. In changing from one short-wave band to another,
only the antenna cireuit is changed, the broadeast oscillator
il))eing dropped completely out of circuit for the short wave
ands.

The audio system is totally new, as it uses only a pair of
'45s in the output stage, driven by a third 45, yet turns out
over eight watts of undistorted power output, with the ability
to handle strong signal peaks of up to twelve and sixteen or
more watts—just as much to the ear as will 46 in Class B
audio, but without any of the '46s’ serious harmonic distortion
at home volume levels.

The 728SW has a noise suppressor system adjustable for
each and every specific location, so that all noise can be cut
out at the throw of a switch for local and medium distance
reception. This is accomplished by a switch and a semi-
variable resistor (on the rear of the chassis) that allows the
first if. grid to be biased nmegative enough to cut sensitivity
to a point where only signals stronger than local noise ean
be heard in the silent position of the noise-suppressor switch.

The radio frquency chokes shown in the plate cireuits of the
first detector, second intermediate frequency amplifier and see-
ond detector, each have a value of 7 millihenries. The coils
used in the new T2Z8SW super-het are wound with Litz wire
in many cases, and are difficult to wind accurately, let alone
trying to calibrate them. However, for the benefit of the
ehort-wave “intelligentsia,” the coil winding data is' given in
the text that follows:

INTERMEDIATE TRANS.
1st and 2nd—

Pri.—211 turns No. 41 B8.8.E. Litz wire

Sec.—211 turns No. 41 5.8.E. Litz wire

Wound on ¥ " form—spaced 1{4” with loss

ring between coils

3rd—

Pri.—211 turns No. 41 S.S.E. Litz wire -

Sec.—211 turns No. 41 S.8.E. Litz wire—

tapped at 150 turns.

Wound on 3" form—spaced /5"

BROADCAST OSC. COIL:

Tank—96 turnms A Neo. 27 P.E, wire—space

wound 60 T.P.L. on 14" dia. form,

Grid—35 turns No. 36 P.E—close wound

Plate—45 turns No. 36 P.E.—close wond

Pickup—13 turns No. 36 P.E. space wound
Grid, plate, pickup wound on 74" dia. form.

SHORT WAVE 0OSC. COIL:

Tank—29 turns No, 20 P.E.—space wound—
winding length 1%4" wound on 14" dia.
form.

Plate—26 turns No. 36 S.E.—space wound—
;vinding length 1%” wound on %" dis

0T,
Grid—9 turns No. 36 5.E.—wound in spacing
of tank

ANTENNA COIL—BROADCAST:
Seoolndnry—..\ppmx‘ 121 turns No. 30 P.E.
wire—sapace wound—83 T.P.1.
Primary—450 turns No. 34 D.C.C. wire—ran-
dom wound,

BHORT WAYVE COILS
1st COIL,
Secondary—84 turns No. 27 P.E. wire—space
wound
Pickup—20 turns No. 88 S.E. wire—close
wound spaced 14" from sec,
Wound on 114" dia. form

2nd COIL:
Secondary—19% turns No. 21 P.E wire—
space wound
Pickup—20 turns No. 36 S.E. wire—close
wound spaced 3&" from sec,
Wound on %" dia. form.

3rd COIL:
Secondary—614 turns No. 19 P.E. wire—
space wound—length, 74"
Pickup—20 turns No. 368 S.E wire—close
wound spaced " from sec.
Wound on %" dia. form.

Capacity A-75-120 mmf.,
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The wave-changing switeh has four po-
sitions and provides tuning in the fol-
lowing wave-bands: 10 to 20 meters: 20
to 40 meters; 40 to 80 meters: 80 to 200
meters.

The small knob, at the right of the
main tuning dial, changes the antenna
lead from the “converter” to the “an-
tenna post” on the “broadcast” receiver
with which the converter is operating.

SHIELDED
WIRE 3FT.LONG,

Converter Uses Only Three Tubes

The “S-M 739" Super converter is a
full A.C.-operated screen-grid one, with
“self-contained” power supply. (This
converter is supplied in kit form: and
also completely wired, at small additional
cost.

The. converter consists of a tuned de-
tector, using a '24 tube, in conjunction
with a ‘27 tube in a specially-designed
oseillator eircuit, and an '80 type rectify-
ing tube. The power supply operates
from any 100-120 volt, 25-60 cycle cir-
cuit or (by quick change of two power.
transformer leads) from any 200-240
volt, 25-60 cycle alternating current
lighting circuit; and provides all “A,”
“B,” and “C” power for the converter.
The converter comes wired for operation
on 100-120 volt 25-60 eycle eurrent,

CONNECTIONS FOR
100-120V,,A.C. 25AND 60 CYCLES

iring diagram of the new Silver-Marshall short
e lfave converter here deseribed.

"BEARCAT"” RECEIVER

PLUG-IN

AL AR

=
Y- QuTPUT -*-T ™

p.
.l 4338 7339
Ril
‘!'
== 2 ME a2 i

=

Tesue

R1 =400 OHMS

R1 = 1 MEG.

R3-RT = 150,000 OHMS
RA-R5-RS = 1 MEG
Ré-RIZ-RW - 3500 OHME

-

It employs a stage of shield grid radio frequency, regen-
erative detector and two stages of special audio frequency amplification.

)

With this receiver it is possible to
spread the ecrowded ham bands and
secure close tuning on foreign phone sta-
tions, without. dismantling the set, by
using a little midget condenser that is
built right into the ecircuit. To that
anique feature has been added the in-

cvegsed amplification of the tuned radio
frequency screen-grid stage and also the
sereerd-grid first audio stage; still main-
taming the convenience of single-dial
operation. It uses, as well, a "27 type
detector, '45 output, and '80 rectifier.

The “Bearcat” is built on a rugge?

steel chassis. It has one tuning dial

f

|

with series antenna condenser and re- |\

penerative control, switeh, and vernier.
The receiver can be purchased in kit
form or completely wired. Plug-in coils

are furnished, giving a range from 16.6

up to 200 meters.

|
/
|

|

[
|

}
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SPARKS-WITHINGTON CO.
MODEL €1-62

} |
AMTEMMA
L EQUALIZING isT_DEt osc
“T~ CONDENSER
J A-DEIT
'.
| u
|| ASE0I
[2: |
1
I
|
TR
1L.,} ‘[ 2900
SHORT WAVE 55'52434&
SWITCH
E-S736

LIMNE VOLTAGE,U!
BETWEEN PLUG Al

WrHEN OPERATING ON 220-260
SE SPECIAL
Ball AST RESI STOR, A-3626,

3 WIRE
RECEPTACLE
PLUG & CORD

INSULATED
Ll HEATER WIRE

g’i%:‘al-!a
ND' SOCHET

75
2nD. DET.

43
PA,
[Looe wFp.
@ 400V
A-9610
a-QSIz
—sALLIANT
e 5%
o4
yNAMIC
EMEH
< Sresr

e

i MOVING COIL

?LIOD L
B-5243-14

B suckine coil

e
e

) 2515
Bl % /
Lamp () 43
A-1519 K UP
£ FILAMENTS
TBILF N SERES SPEAKER
25 n‘.’ AS SHOWN Elglto
964
\ i T80, 200 V. C-1861-3
A-95T5
75
VoS

e

POWER SWITCH
ON VOLUME CONTROL

3m0mnlcces -50,000 0
VAW Taasts o
CCH- B RARES

C-l1gei-1
=0l MFD.
400V
A-9EI1
Zagoen
COI;TROL €1 vaRIABLE CONDENSER
A-Q5TY C2 EQUALIZING CONDENSER

€3 ADJUSTING CONDENSER
LI TUNING COIL

LI5S LF. TRANSFORME! 1\
LI7 OSCILLATOR CGIL

QOperates on any A. C, or D. C. current, 100 to 130 volts and 200 to 260 volts—ANY

cycle.

Tunes all stations from 540 to 1500 on regular broadcast band, and from 1500 to 5000
kilocycles on short wave band (200 meters to 60 meters),
Antenna tuning that permits exact matching of receiver to any antenna, which makes
for maximum sensitivity.

Sparton latest type precision-built high efficiency tubes:
1 78 detector oscillator,
1 78 intermediate amplifier.

1 75 second detector-automatic wvolume

1 43 power pentode.
1 2525 dual rectifier.

VOLTAGE ANALYSIS

control.

Line Voltage @

Position of Volume Control Full with Antenna Disconnected
———

Tube Lseation %‘;?:;;;: Plate g?:‘;r il g::: e:_ Platg{-('h:."rent
25Z5 Rectifier o2 - | e .-
43 Power 22 - 28+ 92 - 98 14 - 18 98 - 108 18 - 25
15 Detector-A.V.C. 59 - T* 35 - 46 4 - .65 G A9 - 22
78 I. F. Amplifier 5.9 - T* 98 - 108 1.8 - 256 98 - 108 7T -10
8 Det.-Oscillator 59 - T* 98 - 108 14 - 18 98 - 108 4-6

Voltage across speaker field is 100 - 120 volts.

*Readings slightly less when taken with a low

resistance voltmeter,

————————————
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SPARTON MODEL AR-50
POLICE AUTOMOBILE RADIO

224

00025 MFD.

i

H2-A

AUDIO
TRAMNS-
FORMER

=T
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—

C3 ADJUSTABLE CONDENSERS

LI TUNING COILS
Lé CATHODE COILS

LIl DETECTOR PLATE CHOKE
ABC AND D CONDENSERS IN ONE BLOCK
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) N, S|

CONTROL
PAN

SPEAKER

aad

1

|
WITCH|

-

0S-AV 13aow
‘00 NO.LDNIHLIM-SYIVdS

— — e e e e
R R R  —— —— ~—

AVANVYI Olavyd JAVM LYOHS TVIDIZd40

SIZ



SPARTON MODEL 55 AC.
POLICE BARRACKS RADIO

TAPS
TRANSFORMER

gy

18 MFD.|6 MFDY
FILTER
LA CONDENSER |
RELAY CONTROL

PLUG
TERMINALS

TRA FORMER 'MFD
NS IIMFD.

SIGNAL
BELL

VOLTAGE
COMPENSATOR

COMDENSER

r224

GND)

ACTUAL VIEW OF -C. GROUND

CONNECTOR PLUG

o5
pel
(

I
PLATE IN
QUTPUT

TRANSFCRMER N Wy

GREEN & BLACK

YELLOW

GREEN & m\ Iy
BLACK

rn ED&BLACK

RED & BLACK

RED

MOVING COILj YOL.CONTROL

FIELD COIL PHONE
JACK _f? Q‘l
L

YELLOW & ELA[cn

SKIGNA A POWER SWITCH

C3  ADJUSTABLE CONDENSERS

LI TUNING COILS

L2 CATHODE COILS THE SPARKS-WITHINGTON COMPANY
LIl DETECTOR PLATE CHOKE

A, B, C&D COMDENSERS INOME BLOCK

o'V S5 13AaONW
‘00 NOLODNIHLIM-SAYIVdS
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VOLTAGE TABLE "™ ™"

Tube | Tvpeof | Filament | Plate to [Sereen Geid[Cathodde 10
Alwn it Tutee Chaaais Chassis i

TUBE LOCATIONS e _ i

M tor =
FRONT OF SET Shet Wawe ; 1w [ CAUTION

R p Tl i Reading must be taken with the set tuned
! = = o ome of the short wave ranges, and the

Bromlcant ’ local - distance switch palied out.
@. olliniar All D.C. woltages are measured between
FiL A Y . the tube socket terminal and chasais, uimr
# high resistance wolimeter 1000 oh
ILF. 5 per volt, Readings will vm? depending wpon
AT voltage range of meter, being higher for
Sikdat higher range instruments. This variatien is
ond mast marked for all detector and oseillator
Wil i il D.C. volts ges.
8 Headingrs taken with set testers g%ed
Dutgut ¥ - into tube sockets may deviate mna dorably
from the values giﬂm in due to
NOTE: Use an 80 tube in the Power Nasrior T Fr—— their internal eircuit -n—:mgemm-m

Unit,

- or socket

Power easaly auche:
Fioced m&a ml.nnl
gd”""‘:‘l: ..u'ptq ke

x Vitreaus Resistor.
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L }83029{122%%0 _fnl: t5% L;n.r FIXED RES.
3-5?25? 500 o *20% Vaw. o u
4:81151 40000 * 207 Y2w, ¢ "
5:83081 76.000n "

6-81381 150, oocn+101 Ij:w
7=81381 "

g-8llict 250,0410.::.1 0% !/2 W
9-83082 260,000n 207 Yaw
10:83072 510,000 " " "
11 - 81908 500,000 0 VOLUME COMTROL

12= 830583 1.1 mec t 207 Vaw PIMED RES.

13: 133 £10% 12.5W FIXED RES.
{ PART OF (90)

Plowarit-larned

MopeL R [11

30+ 830l .004-MF., BOOY. FIXED COND.
31 - agou » " " .
32+ B3007 .02-MF L

33: 83007 ¢ -~ "

34: 83007 " " "

35= 83007 * = "

36 = 6300? " " "

37 = 81630 .1 MF. 100V.

38 = G-83058 .25 MF. 100V.

39 + G-83063 .50 ME.

40 = G-83063 Ly

4] : 83109 |100MMF MICA

42: 81812 SI0MMF '

43 : 811566 .001- MF " " "
o AME. 150V pay ELECTRO
45: 81953113 MF. ~ LYTIC COND
48 = 7 MF. v ;

}Blsaa{osc SECHON} VAR, COND.

49 = PART OF 83254 24 5% { MMF COND.

63} 83027 { JOUBLE TUNED TRANS] INTER TRANS.

64 G-81956
65 G-I;IQSS
66 sPKR FIELD CoIL

ANT.CoIL ANT. COIL
83255 {osc CoiL ASSEM,

SINGLE " G ASSEM.

67 SPKR HUM BUCKING cou.} R -2(7-4

68 SPKR VOICE COIL

SPKR ASSEM.

69 83254 SHORT WAVE coiL £ COND,

20
a1

92
23
24

LINE SWITCH WITH - 11-

81942 POWER CORD

G-83076 CHASSIS (MO GND. CONNECTION USED)
8leri ANTENNA WIRE

83179 SHORT WAVE SWITCH

'ddOD YANIVM-LIVMIELS

81z
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1 1250 .+ 57 1W. FIXED RES
2}33305{1z.sonnt5%}/2w. W o
3 67257 500a *20% Vaw. v
4 81151 4,000n+20% 12w »

5 83081 76,000a*20%'aW. »

6 81381 150,000t 10% V2w, »

7 81381 " 1 L L

8 Bligl 250,000a%107 laW. v o

9 83082 260,000at20%VawW »

10 83072 510,000at20% 4w » =
81908 500,000 VOL. CONTROL
83083 1.1 MEG+207 Vaw. FIYED RES.
1502107 12.5W. FIXED RES (PARTOF 91)
BALLAST RESISTOR MOUNTED WITH

1& 2 ( CoLp REIISTANCE APPROX. 200

30 B3011.004 MF. 6O0V. FIXED COND.

3 83011 v v wm " "

32 B3007.02-MF, »

33 g3007 » u "

34 83o07 » v fe

35

36 83007 .02-MF_ v

37 R1630 A-MF 100V.

38 6-83058 25MF

39 G-B3063 .50« s

40 G-83063 *

41 B3109 .0001-MFE. MICA

41 gi1g12 .00051 "

43 gI166 .001 MF. »

o5 '”','_F' ts.:':-v. ORY ELEC-
jg 81953 I-f'. i i TROUYTIC COND
47 0SC. SECTION

48}8r345 WE ]\mE.CQND,
49 PART OF 83254 24 .5 1 MMF, COND,
50 G-83219 .01 MF. 600V. FIXED COND,

2?}83255 {am‘.con. '} ANT. COIL

gg } 832027 { DOUBLE TUNED TRANS. | INTER.TRANS,

64

€65 G-BI958 CHOKE COIL ASSEM,

66
67
&8
69

90
a1
92
93
94

25Z-5

0SC. ColL ) ASSEM.

CINGLE H ASSEM.
G-B1956 OUTPUT TRANS.ON R 217A SPER.ASSY.

SPKR . HUM BUCKING ColL
$PKR VOICE coiL
83254 SHORT WAVE COIL ¥ COND, _

SFIR.. FIELD coll } R-217 A SPKKR. ASSEM.

LINE SWITCH WITH -11

83295 PowER CorD

G-83076 CHASS|S (NOGND.CONN. USED)
81671 ANT.WIRE

83179 SHORT WAVE SWITCH

83278 &.3V. DIAL LIGHT
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Circuit Data of Stewart-Warner Short Wave Converter R301-A, B, and E

67423
BINDING POST STRIP
AN 6B OUTUT

\
G =l \
4 5303 f MFD. G7260 _

67302
2ME§.

i 24 (00,0002 "\
= | ST
30346 N g:e 20052
0001 MFOD. "3 \

—fe [

-w

()

~

67865
—

IMFD. 400

Plate Supply
Plug

G424
20012

67430
BOTH OWITGHES
MAIRE ONE UNIT

g—lp

SWITCH POSITIONS l

7 ‘OF F'irY POIITION | AND 2 OF SELECTOR JHiTGH
“on* 14 POSITION 3 OF SELECTOR SWITGH

45,000 52 5740); -

34 a'Vv-10¢g
dd0D HANIVM-LIVMILS

TO OUTPUT POST /Y POSITION I

8= 1o cor i~ Po3iTIONS 2 ANO 3 c
- -
& “OFE" 11t POSITION | OF JELECTOR SWITGH G74L26 S S S S N "“‘3
=Y POSITION Z D 3 OF ZELECTOR IWITCH
erssl

67656 -60~
67673 =25~
E7672-230V. GO~

Plate supply plug (#67398) must be connected to some source of filtered
D.C. at a potential of 180 to 280 volts. Recommended voltage is 250.

The Ground Post of the converter is the negative return and must be con-
nected to the negative side of the external plate supply. The table below
gives plate voltages at both tuhes for three different plate supply voltages.

Plate Supply
Voltage '24 Plate '27 Plate

AVNANYA Olavd IJAVM LYOHS TVIDIdd40
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SUPERTONE PRODUCTS CO.

4 TUBE A.C.

LOUD SPER.

£}

Fzs-ﬁm

B+ 45V.

Interesting diagram showing the hook-up of the SBupertone 4-Tube A.C. operated short
output -tube; also comnections of power supply unit.

B+ 250V

=

A glance at the diagram herewith
shows that a tuned stage of radio fre-
quency amplification, employing a 58
tube, iz used to build up the signal
strength before it is detected. Next
we come to the tuned three coil coupler
which links the R.F. stage with the
regenerative detector, employing a 57
‘tube. Dual regeneration econtrol is
provided through the medium of the
variable condenser connechted between the
R.F. choke and ground, the second regen-
eration control being the 25,000 ohm po-
tentiometer, the arm of which conmects to
the shield grid of the 57 detector tube.

The output from the detector stage is
resistance coupled as shown into the first
audio stage which uses a 56 tube. This
tube is biased by a 2,000 ohm resistor
shunted by a 1 mf. condenser. Out of this
first audio tube we pass into & resistance-
coupled network, and onc¢e more into the
grid of the output stage tube, which is a
9A5. 250 volts B plus dplate supply is ap-
plied to the screen-grid and plate of the
2A5, through the loud speaker transformer
as shown in_the diagram.

Both the R.F., and detector stages are
tuned by means of .00014 mf. variable con-
densers and standard plug-in coils, which
have been described many times in this
journal, as well as the present number,
can be used with them. The antenna stage

utilizes a 4-pin base coil having two wind-
ings on it; the detector stage employs a
6-pin base coil, having three windings on
it, a primary, secondary, and tickler wind-
ing. A wavelength range from 15 to 200
meters is thus made available by the use
of these coils, which can be easily pur-
chased on the market or wound from data
given in this as well as past numbers of
SmorT WAvVE Cra¥r. The potentiometer
used to regulate the voltage applied to the
sereen grid of the detector besides acting
as a regeneration auxiliary control, also
serves the useful purpose of a volume lev-
eler. The R.F, choke used in the plate cir-
cuit of the detector may be one of the Ham-
marlund type, the new 10 MH.,, size being
all right. If motor-beating should result
a lower value of grid resistors in the audio
circuit may be used than those shown.
motor-boating occurs one may also try
using lower value plate resistors in the
resistance-loaded plate circuits. Note that
the 400 ohm biasing resistor for the 2Ab
output tube is shunted by a high capacity
electrolytic condenser, having 20 mf.

Power Supply Unit Details
A great deal of experimenting was done
on not only the placement but also the
make-up of the plate supply unit, and as
the diagram shows it is very simple in
its make-up. As a protection against tun-

30 HENRIES 1800 OHMS
(EACH) \‘\\ ‘a FIELD coIL

-

© 10V, AC
-

~wave receiver, utilizing the new 2A5

able hums being transferred through the
power transformer from the 110 volt A.C.

60 eyele supply eirenit, 0.1 mf. eondensers
are connected from either side of the 110
volt primary circuit to ground.

One of the most usual sources of hum,
whenever an A.C. operated A)late supply
unit is employed, lies in the filter circuit;
in the particular filter network two 30
henry iron-core chokes are used together
with the field winding on the loud speaker
as an additional inductance to smooth out
the rectified current. but two plate
voltages, 45 and 250 wolts respectively, are
necessary for oper~ting thiz set, two re-
sistors, one of 3000 and one of 30,000 ohms,
only are required to form the voltage di-
vider, Three liberal sized electroiytic con-
densers are used in the high voltage filter,
two of 8 mf. each and one of 16 mf, No
condenser is used between the B minus
side of the filter and the juncture between
t!‘l;ekspe.aker field winding and the 30 henry
choke,

List of Parts
CoiLs:

One set of UX-base short-wave plug-in
coils, four coils to a set. (See page 213.)
One set of six-pin, three-winding, plug-
in eoils, four coils to a set. (See page 213.)
One Hammarlund radio-frequency choke
eoil.
CONDENSERS:

Three Hammarlund 0.00014 mf. tuning
condensers.

Six 0.01 mf. condensers.

One 1 mf. bypass condenser.

One 20 mf., electrolytic bypass con-
denser.

One 0.0001 mf. grid condenser.
ResisTORS !

Two 400-ohm pigtail resistors.

One 0.1 meg. pigtail resistor.

One 2 meg, pigtail resistor.

Two 0.25 meg. pigtail resistors.

Two 0.5 meg. pigtail resistors.

All above resistors are 1 watt.

One 25,000 ochm potentiometer,

OTHER REQUIREMENTS:

Four six-pin and two UY sockets (extra
UY is for voltage ecable, extra six-pin per
coil; one UX socket, for other coil).

One dynamic speaker for 2A5 output,
with output transformer “built in;" field
coil, 1,800 ohms. Cone diameter is 6
inches.

One chassis.

Two vernier dials,

Two knobs.

Two tube shields and bases.

22|
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SUPERTONE PRODUCTS CO.

4 TUBE D.C.

L3

M E VOICE
_DLF \ CO‘T L
M »
<= ) 2A5 | ©OuUTPUT

TRANS,
il '

r

B+, 250V

B+,45V

How the Supertone Band-Spread 4-tuber lines up the stages.

) As can be seen from the
wiring diagram, the receiver has two

main tuning controls, one controls the
tuning of the R.F. stage and the other
the detector. As most of us know, the
R.F. stage on a tuned R. F. short-wave
receiver is usually rather broad in com-
parison with the detector tuned circuit
and the most eritieal adjustment, of
course, is the detector tuning condenser.
It can be readily appreciated that if a
small condenser around 20 mmf. were
shunted across a 140 mmf. tuning comn-
denser, the small condenser could be
tuned over a considerable range with-
out getting entirely out of resonanece
with the R.F. stage grid circuit and in
this manner provide a very efficient
and economical means of obtaining
band spread. The method of tuning
this receiver would be to tune the
two 140 mmf. condensers together

Here’s the new Supertone 4-tube Band-Spread short-wave re- to a definite short-wave broadecast
SERTER: band, and then do all other tuning

with the added 20 mmf. condenser. j
LEX’—MWWW
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CIRCUIT RESISTANCE ANALYSIS

Model 240 Socket to ground

‘BIFTRADO NN
o20or/ oud ooor
WO ATAD OFEOTD

Cath=-

stage | Gria |35 |neater| Prate [SCLEOM

Autodyne 4,0 10,300 20,400| 8,400
1st.I.F.|850,000] 200 20,400 8,400

e 227 )

2nd,I.F.|850,000] 200 19,400| 8,400
Dio Det.[250,000| 0.17 | Gt s

Oscilla-
tor . (100,000 B,400  vuvure

. Infini- Infin-
Audio. . ty 120,000 ity tenaes

Pentode. [ 500,000 0.25 | 20,000|4uusis 19,400

Recti- 1.320
Pler, J|esevess|eaesess|18,800 SI8-7:'s] EEEEEEY EREERY ERERRE

Note: Readings of one megonm and over are given as "in=
finity". , The first three significant flgures, only are
interpreted from the ohm meter .n each reading; the indi-
vidual resistance in the circuit can be readily checked
upon removal of chassis,

‘MG

VOLTAGE ANALYSIS
Model 240

53

13HB34dNnsS
OvZ-G2 7 OPZ -0V NOIAVTID

Stage Tube

Autodme. . . .| 24 {2.C

Cseillator. . .| 27 2.0

1st, I.F. . , .| 51 |2.0

2nd. I.F. . . .| Bl |2.0

Audlo . . . . .| B8 |2.0

1
Dio Det . . . .| 56

7 |Output. . . . .| 47

& |hectifier . , .| B0

20
WELDEIT  DALENTHOS

VYol. control "full on",

iiand switch "broadeast",

lested with Weston model 565 analyzer.
i-ifne: 116 Volts,

orc OOV r*fh%?&ﬁdbﬂl?

AVNNVIA Olavy IAVYM LYOHS TTVIDIAd40

£z
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TRY-MO RADIO CO.
POWERTONE - WA LLACE

The two-tube Wallace receiver, illus-

N trated herewith, can be operated with type

DET. 15T A F 30 tubes and dry cells, The extremely low

PRIMARY WOUND 2 T filament drain of the type 30 tubes enables

IN TWO 30 30 the user to operate the receiver from an
SECTIONS o ')

325

MMF. l
P ) i
; 3
?75 LV 30
s MME. e
(ToTAL) I
=
=8
et e

I g p— i s i it

stations that are otherwise heard when a
larger number of tubes is-used. In fact,
a one-tube receiver will bring in as many
stations as a 8- or 4-tube receiver, but
the signals are not received with sufficient
volume to make reception enjoyable.

The coil winding data are as follows:

15 to 40 meter coil, antenna coupler—16
turns (2 windings of B turns each). See-
ondary coil, 6% turns, double space wound,
No. 14 DCC wire. Regeneration coil 6%
arns, closely wound, spaced %" from sec-
ondary winding. Use No. 14 DCC wire.

40 to 76 meter coil. Antenna coupler—
Same for all coils. Secondary coil—16 turns,
closely wound. Use No. 22DCC wire. Re-

generation coil—15 turns, closely wound,
spaced about 14" from secondary eoil. Use
No. 22 DCC wire.

75 to 150 meter coil. Antenna coupler—
Same for all coils. Secondary coil—28
turns, closely wound. Use No, 22 DCC wire.
Regeneration coil—26 turns, closely wound.
Use No. 22 DCC wire. Space as far as
possible from secondary eoil (about 17).

160 to 200 meter coil—Antenna coupler
—same for all coils. Secondary coil—T70

Connections used in the new receiver here tuns No 26 b wire clocely wound. Re

generation coil—20 turns, No. 26 DCC wire,

described; note split antenna coil. wpmend showt. 3 fom sooewdary: sell

Coil forms 1%" diameter.

ordinary 4% wolt “C" hattery for filament |
lighting and a single 2214-45 volt “B" bat-
tery for plate carrent. A reasonable amount
of volume is secured when this method is
used but the receiver will still bring in all

ke UNIVERSAL AC-D.C. PORTABLE
e Circuit

(
As an examination of the diagram
will show, the set uses a standard re- ;.

generative detector fed into a power
pentode audio stage, coupled by the re-
sistance-condenser method. One varia-
tion from the standard type of circuit
is in the aerial series condenser. In-
stead of placing a semi-variable ea-
pacity in the set, a variable condenser
of 60 mmf, is mounted directly on the
panel. The adjustment of this con-
denser is extremely important in a
short-wave receiver, as many of you
know.

L

By correctly adjusting this con- =il T4
denser, the natural wavelength of the - r 750 OHMsS
aerial is shifted and this often resulte N (1 WaTT)
in an unconscious selection of half- 2515 10 MF. (30v)

wave and quarter-wave aerial condi- |/
tions. Whatever the merits of the
“measured” aerials may be, at least it
is true that the regenerative effect in
the detector is increased by decreas-
ing the series capacity which assures
satisfactory oscillation on even the
highest frequencies.

Ng

<
The flexibility of this little receiver s =
is of course due to the use of the 25%Z5 % (20vary) =
as a rectifier when A.C. is the supply; b
the tube being floated otherwise on the 10V, AC i
D.C. line. For D.C. operation the only oR DC. |

use of the tube is for the resistance of \
its heater, as you can see by referring '

to the circuit diagram. The filament of  Simple wiring diagram used in the 110-volt A.C.-D.C. portable |
;Elsiv :g?ie;?esaggéli;;{igr tsoe rtglees 12;301-;:1}::?5 illustrated above. The plate current is rectified by a 25Z5 tube. \
the line voltage to the correct value for The whole outfit is very light.

the two other tubes.
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TRY-MO RADIO CO.

REGENT - FOUR SW. SET

YWYV Yywry

P4
SPEAKER.

ﬁ

Here is the way the various components of the *“Regent-Four” are

Parts List for “Regent-Four.”
1—Try-Mo “Regent-Four" Foundation Kit
(including drilled panel and base)
1—Powertest special 2-gang condenser
00014 mf.
1—Powertest 00014 mf. variable condenser
1—Powertest set of 4 plug-in coils (Alder,
or other make coils suited to operation
with a 00014 mf. tuning condenser may
be used. (See page 236.)
1—Powertest R.F. Choke, 60 mh,
2 Powertest .01 mf. condensers
1—Powertest 2 mf. condenser

hooked up.

2—Powertest 200,000 chm resistor

1—Powertest 100,000 ohm resistor

1—Powertest 500,000 ohm resistor

1—Rheostat, 10 ohms

2 5.prong sockets (Eby, Na-ald, National
or Hammarlund.)

2—4-prong sockets (Eby, Na-ald, National
or Hammarlund.)

1—Powertest special phone jack

1—Audio transformer

4—Eby binding posts

1—Powertest 00015 mf. condenser

1—Powertest 5 megohm grid-leak

1—Powertest 7 wire battery cable

1—Powertest Regent dial with escutcheon
plate

3—Matched knobs

3—Secreen-grid caps

2—Triad S-30 tubes

1—Triad 33 power pentode tube

1—Triad 34 sereen-grid tube

2 No. 6 dry cell batteries

3—45 volt “B" batteries

1—22% volt “C" battery

2—tube shields

POWER TONE - 4

h

OuTRUT

Qﬂ'

~ 20,000 I

) R
L OHMS MF

30 HENRY
CH ~,
BMF
(ELEET) ™
’
8 MF
CELECT)

Ip‘
"o

30 HEWRY
CH.

Above—we se¢e the handsome appearance of the new A.C. operated short wave 4-tube receiver here described, as well as dia
gram showing the efficient arrangement of the circuit.
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UNITED AMERICAN BOSCH CORP.

MODEL 260-C
WORLD CRUISER

F8 ‘aroET IE tar Sm T8 2 nad S5 S8 .3!!9‘]:“
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The oscillator and antenna coils are changed for each band, thus providing practically four
receivers in one instrument.

® ONE of the latest and finely engi-

neered multi-wave receivers is that
here illustrated. Whenever one of the
various short-wave bands are selected,
the operator is automatically notified
of the fact by a change in color of the
jlluminated full-vision secale. A tuning
meter, placed just above the main tun-

ing scale, facilitates and simplifies the
tuning operation. Whenever a d:%erent
frequency band is selected, a different
set of antenna and oscillator coils are
automatically switched into eircuit, so
that practically four separate and com-
plete 10-tube receivers are provided in
one set. Automatic volume control i

provided on all bands; other features
include—silent tuning control; true-
pitch tone control; properly blended,
dual loud speakers; push-pull power-
output stage using two 45 type tubes.
Following are numerous constants or
values of the condensers and resistors
used in this new Bosch Multi-Wave
Superheterodyne Receiver. Those inter-
ested in the values of the coils and tun-
ing condensers in the oscillator and an-
tenna circuits may refer to back num-

“Close-up” of the 10-tube multi-wave superhet chassis.

hers of SHorRT WAVE CrAPT in which
details or constants of such circuits
have been repeatedly given.

R1—500,000 chma
R2—5,000 chms
R3—1,000 ochms
R4—100.000 ohms
R9—1,000 chms
R10—350 ohms
R11—1,000 ohms
R12—500,000 ohms
%13—1 megohm

R5—1,600 ohms
R6—1.000 ohms
R7-—100,000 ochms
RE—1.500 ohms
C15—.06 mfd.
C16—._0056 mfd.
C17—.0056 mid.
C18—.05 mfd.
C19— 005 mfd.

R16—500,000 ohms
R17—100,000 ohms
R18—1,500 ohms
R19—25,000 ohms
R20—100,0400 ohms
R21—10,000 chms
R22—50,000 ohms
R23—150 ohms
R24—10,000 chms
R25—10,000 ohms
R26—3700 ohms
R27—2270 ohms
R28—230 ohma
R24—1280 ohms
R30—10,000 ohms
R31—Mid tan

C22—.05 mfd.
C23—100 mifd.
C24—.05 mfd.
C256—100 mmf.
C26—.25 mid.
C27—.06 mid,
C28—.025 mfd.
€29—4. mifd.
C30—.001 mfd.
C31—.6 mfd.
C32—.05
C33—.06
C34—.05
C35—.05
C36—.25
C37—.06

Cl—Tuning
C2—Tuning
C3—Tuning
C4—100 mmf.
C5-—.05 mid.
Ch—alignment
CT—alignment
Ci—algnment
C8—alignment
Cl0—alignment
Cll—alignment
Cl2—alignment
C13—.0056 mid.
C14—.006 mfd

Cdl0—alignment
Cdl—alignment
C42—alignment
C43—alignment
Cd44—alignment
C45—alignment
C46—alignment

CH1—1,000 mmf,
C52—8 mfd.
C53—4 mfd.

Note: R26, R27, R28, R20—tapped unit; C13,

#14—100,000 ohms
R16—10,000 ohms

C2[ln— 05 mid.
C21—.005 mfd.

R32—Mid tap C38—100 m.ml’

Cl4, C16, C17. C19, Cﬁl—mnlrle unit; C29, C4R.
C3%—alignment

49, Ca0'—single unit.
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UNITED AMERICAN BOSCH CORP.
MODEL 360 ALL-WAVE SET
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s

SCHEMATIC WIRING DIAGRAM OF THE MODEL 360 RECEIVER

1/2 meg. 1/4 watt
300 ohms 1/4 wett
Multiple

300 ohms 1/4 watt
5000 ohms 1/4 watt
500,000 ohms vol.

2 meg. 1/4 watt
100,000 ohms 1/4 watt
250,000 ohms 1/4 watt
1/2 meg. 1/4 watt
Variable

5000 ohms 1/4 watt

1 meg, 1/4 watt

1/2 meg. 1/4 watt

R=16 400 ohms 1 watt

2500 ohms 1/2 watt
50 ohms 1/2 watt
20,000 ohms 1/4 watt
2000 ehms 1/4 watt
200 ohme 1/4 watt

Variable condenser
Trim condenser
Trim condenser

205 mffd. 2-P1y
100 mmf mica

«05 mfd.

«05 mfd,

.06 mffd.
«26 mftd,
«05 mfd,
30 « 100 mmf miea

" " L L]

n
n
n
n

100 mmf mica
.005 mfdc 3"?1}7
100 mmf' mica
006 mbd, 3-ply
05 mfd, 2-ply

.005 nfd. S-ply
«06 2-]?1}'

.05 mfd, 2-ply

7 = 70 mmf

300 mmf veriable
7 = 70 mmf

1200 mmf wariable
1200 mmf wvarisble
1500 maf wariable
.05 mP, 2-ply
«00 mfd,

01 mfd. 4-ply

8 mfd. eleotre

4 mfd. eleoctre
20 mfd, eleatre
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'ROUND THE WORLD FANS USE THESE GREAT SHORT WAVE BOOKS

These great books contain everything on short waves that is really
worth knowing—they are books which have been most enthusias-
tically welcomed by short-wave fans,
extremely low in comparison with the valuable material which

they contain.

The cost of the books is

There is not a short-v ave fan, experimenter or interested radio-
minded reader who will not want these books.
minute with new material on outstanding developments in the
short wave field. The books are authoritative, completely illus-
trated and not too highly technical.

Right up-to-the-

Ten Most Popular Shert Wave Receivers.
How to Make and Work Them

WORK THEM

MOSI POPUIAH

SHORT WAVE

RECEIVERS

HOW TO MAKE AND

40 PAGES
OVER 75 ILLUSTRATIONS

IMPORTANT

This new volume is n revelation to
those who wish to build their own
vers. The editors of
WAYE CHAFT have
relected ten outstanding short wave
receivers and these are described i
the pew volume, Each receiver in
fully illustrated with & complete
layout, picterinl  represengagign,
photographs of the =et complete,
hookup and all worthwhile specificn-
tions. Everything [rom the simplest
one tube set to & 5-tube T. K. F. re-
celver ia presented. Cormplete lists
of parts are given to make each set
camplete. You mre shown how to
operate the receiver to its maximum
efficiency.

CONTENTS

The Doerle 2-Tuhe er That
;cuhcé the 12 SW Mila Mark, by

2-R.F. Pe%bur.::‘ 5?{ dRee-lrvgt havisg l:o

o af io QUeTEY . ¥
P8 a’E. Denton and H. W becor.

Lg, 45- Luze 8-W Reeciver. by Edward

Ths Bh:nel'el 2-Tube 12,000 Mile DX
Receivar, by A. Binnew
..Bu: il Ehnrl \hvn Teoehver In e
wgo  Gernabaek and
Tiu Denmn 2-‘1‘uhe All-Wavs Receiver.
¥ Clifford E. De:
'I'In Tum.nn "Sund B! " by Clifford E.

.
he “Stand-By'' Elestrified.
le Bhart- ane MEGADYNE, by Hugo
Gernaback,
A COAT-POCKET Shart Wave Receiver,
hy Huge Gernaback and Clifford E. Denton.
- Do They itul il In on this One Tuber|

T;E;‘ E-W PENTODE-4. by H. G. Cisin,

Touin Martin's Ides of A COOD 8-W
RECEIVER, by Loui Martin,

low-prived roference book on short
waves for the beginner.

The boeok is profusely illustrated
with all sorts of photos, explanations
and everything worthwhile knowing

rhort wa ves—the in not

i It has no mathematica,

igh-faluting'” language and no
! chuical jargon. You are shown
how to interpret n disgram and a few
simple sets are also iven to show
yvou how to go about it in making
them,

It sbounds with many illustra-
tions, photographs, simple charts
hookups, ete., all in simple langusge
It also kives ¥ou a tromendou-
amount of very important informa
tion which you ususlly do oot find
in other books, such aa time conver-
sion tables, all about merials, noiss
elimination, how to get verification
cards from foreign stations, all about
radio tubes, data on coil winding snd
dozenns of other subjects.

Partial List of
Contents

Getting Started'in ﬁ.hnr\ W-vl!-l.hn‘un dn-
mmentals of electoioily, bols, the Bhort
Hand of io—how m Mml schamatia
disgrams. ¢ Ware Coile—various
types m ;qull-l mqkiun -m
Short Wave Aerisle—the points that detar-
ming ¥ md “aerial from an mﬂennl nm.
The Tra sod Lead-in for reducing
Mada Stllu_
The Heginners Short-Wars Roceiver—s
pimnple one tole st thal snyone san build.
Tha Beginner's Set Geta an nn:hﬁo -
mﬂg ma may be ineressed by adobag an
How to ‘l‘une lho Ehntt—Wnu Set—talling
inte good results
l.lnn Contm! in Jhult Ware He

A mplifiers for 8. W, Receivers.
Haw tu Cwbl: the Speaker to the sel.

o7 grenter emjoyment

The Short Wave Beginner’s Book

Tlere is & book that will aelve your short wave problems—leading you in cosy stages from
the rimplest fundamentals to the present stage of the art as it is known todny,

It is the only

SHORT WAVE
BEGINNER'S
BOOK

40 PAGES
OVER 75 ILLUSTRATIONS

I-l-ﬂ:'ﬂl the G‘:dr-—i
length éu Kilonnlo Chart,

L nunlc.\‘l‘m« BETWEEN THIS 800
ND OUR OTHER WOLLY SHOW TO %IL%‘ MDD
V) RECHVEIIS E MATE- he eonstruetion of
sﬁ“‘“ SII;ORT iy HE NEW BOOK 5 NEVER AP- c

PEARED IN ANY BOﬂK BEFORE.

How to Build and Operate Short Wave
Receivers

is the bhest and most up-to-date book on
the subject, Itia edited snd prepared by
the editors of BHORT WAVE CRAFT,
and contains a wealth of matarial on the
building and operation, not onoly of
typical short-wave receivers, but short-
wave converters as well  Dozens of
short-wave sets are found in this baok,
which contains hundreds of illustrations;
artusl photographs of sets built, hooku ps
nnd dingrams galore,

The book comes with & heavy colored
cover, and is printed throughout on firsi-
class paper. No expense has been spared
to make this the outsanding volume of
its kind. The bocok measures 7MzlD
inches.

This hook is sold only at snch a ridiou-
1 ously low pries becausa it is our aim to
put this valuable work into the bands of
every short-wave enthusinst.

We know that if you ars at all inter-
ested in short waves you will not wish
to do without this book. It is a most
important and timely radio publica-
tion.

25¢

How to Become an Amateur Radio Operator

We chose Lisut. Myron F. l?dmr to write this
book hecause his long vea i

the construction of 5.W Receivers.

e RCA Tnstiate.
mem e LEE (Institute of Radio
En.lmw-r i ﬂ.. Veteran Wireless Operators’

?i you :nuud tar h-aenlu a Izlnud code Dpenwr
it you lunh to tal ork eventually. if
you wish to Drebﬂrs umﬂr "for thia impostant
|uh‘“l—t his is ou must get.

FPartial List of Contents
Ways of learning the cade. A syntem of sending
and receiving with necesanry drill werda is sup-
Pliod m0 that youw may work with spproved
methods. Concise! authoritntive definifions of
radio terma, unite and lows. briel deseriptions of
commonly used pieres of radio equipment.  This

How o BUII_D
OPER ATE
iint Gonghie bl B 1o Jo Bikate

. S“ﬂR-I-WAV E i pii of Tadie cireuite =

RECEIVERS . Dl0 theory particularly as it applies to the beginner,

1\ Sedul Tﬁ%t chron lhtnr ia i ;:we'::’ then waves
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Over 150 Illustrations
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lished exclusively by
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WHOLESALE RADIO SERVICE CO.
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Diagram of Lafayette all wave, non “plug-in” receiver, using latest tubes and A.V.C.

® ONE of the things that retarded the

development and ecommercialization
of combination short-wave and broad-
cast receivers for a long time was a
commonly held prejudice against the
use of anything but removable plug-in
coils for the various wave ranges, Radio
men who were brought up on copper-
tubing inductances, bus-bar wiring and
open-face baseboards threw up their
hands in horror at the mere mention of
wave-changing switches or tapped coils,

Now we all admit that plug-in coils,
if properly made and employed, possess
certain low-loss characteristics. Dyed-
in-the-wool ‘“hams” of the old school
still swear by ’em, but the mew and
uprising generation, perhaps spoiled a
little by some of the other conveniences
of modern life, swear at them. People
nowadays don’t want to wrestle with
delicate coils that stick in their recep-
tacles as if bolted down. They have
“free-wheeling” in their ecars; they
want the equivalent of free-wheeling in
their radio receivers.

This new set is a superheterodyne,
consisting of a 56 oscillator, 58 first de-
tector, two stages of intermediate am-
plification using 58’s, (tuned to 508 ke.)
55 second detector, push-pull 47 audios,
and 80 rectifier. The 55, known as the
“duplex diode triode”, provides auto-
matic volume contrel, a desirable fea-
ture for broadeast operation and a high-

I.F = 508 KC.

ly important one for short-wave recep-
tion, in which fading effects are often
very pronounced. The peculiar circuit
connections of thiz interesting tube,
which has just recently appeared on the
market, merit considerable study. The
two diodes and the triode are indepen-
dent of each other except for the com-
mon cathode sleeve, which has one emit-
ting surface for the diodes and another
for the triode. In thiz particular eir-
cuit the two diode plates are tied to-
gether to form a single diode, which
performs at the same time the fune-
tions of perfect half-wave rectification
and automatie volume control; in addi-
tion, the triode unit works independent-
ly as an audio amplifier under its own
optimum econditions.

Manual volume control is provided
by a potentiometer in the audio grid
circuit. Tone control is effected by a
filter between the triode section of the
55 and the 47 output tubes. These
controls are marked in the schematic
diagram.

Instead of the usual conglomeration
of eoils usually associated with all-wave
receivers, there are only two coils in
this outfit, one for the oscillator (L1)
and the other for the first detector in-
put eirenit, L2. The top end of each is
connected, respectively, to the grids of
the oscillator and first detector tubes.
Each coil is tapped in four places, the
taps being brought out to contacts on a

simple rotating switch. A wavelength
range of 12 to 5556 meters is covered by
this arrangement, in four steps as fol-
lows: 12 to 33 meters; 32.3 to 96.2 meters; T2.4
to 216 meters; and 195 to 555 meters. Wave
changing is accomplished by turning the lower
left knob on the front of the set.

For the convenience of the operator, the indi-
cator seale, which is illuminated,4is divided into
four sections. The lowest one, covering the
broadcast band, is calibrated in kilocyeles; the
upper three, for the high-frequeney bands, in
megacycles. Different units are used here mere-
ly for the sake of convenience, as kiloeycle fig-
ures would oceupy too much space on the scale.
In addition, the vernier dial which controls the
dual tuning condensers has two "speeds" or driv-
ing ratios: a medium ratic for the broadeast
band, and a wvery high ratic for the short wave
bands, This little feature will undoubtedly be
applauded by people who have had experience
with short-wave superhets and know how eriti-
cally fine the tuning can sometimes be!

An incidental provision in the set is made
for a phonegraph pick-up or microphone, with a
switch on the back of the chassis to turn the
instrument on or off. The chassis, of course, is
of modern all-metal construction with all sensi-
tive units completely shielded. Owerall the re-
ceiver stands 19 inches high, 16 inches wide and
111a deep.

With the tubes once installed, tuning and
wave changing are accomplished from the front
of the set. There are four knobs, as follows:
lower left, wave changing: upper ecenter, tun-
ing ; lower center, volume econtrol: lower right,
torie econtrol. The wave.changing ewitch, being
of light and simple construction, turns weasily,
and gaves the temper of the operator.
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Your next step to keep abreast
short wave developments —

Subscribe to SHORT WAVE CRAFT

The Greatest Magazine on Short Wawves

HIS popular short-wave magazine is of interest to the great army of “hams,”

broadcast listeners, and general radio students who are interested in experi-

mental as well as scientific angles of short-wave development and appljca-
tion. In each monthly issue appears the largest and most correet Short-Wave
Station “CALL LIST" that has ever been compiled. Important construetion arti-
cles on new receivers and transmitters are published, including “picturized” dia-
grams which are easily understood by anyone. This feature was originated by
SHORT WAVE CRAFT. You will also find the latest news about short-wave
physics, micro- and ultra-short waves and other applicationis of this newest
branch of radio.

Many Short-Wave Sets to Build

Many outstanding sets, designed by famous men in the short-wave radio field,
appear in each issue. These sets are described with complete ihstruetions to build
them properly, and their construction made easy by the “picture” diagrams. The
sets you can build vary from a simple one- and two-tube job to those of more
advanced design, five and eight tubes.

A Brief Outline of Each Monthly Issue

Every issue brings you articles by prominent authors—articles about the latest
developments in the short-wave field We mention only a few of the regular
monthly features:

Fditorlals—By Hugo Gernsback When to Listen-In

Novel Ultra Short-Wave Receivers Short-Wave Stations of the World

World-Wide Short-Wave Review s o g“**:“ Box

Practical Answers to Shert-Wave e boddesl
Questions Shart-le:w"kinh

::h:: :wNew ;::_ Bhart-Wave Avparalas Superheterodyne Short-Wave Receivers
D TVAYR. SoREne Congtruction of One- and Two-Tube

l’ort-hlei.v el::ttery-type Short-Wave SF‘I:'t :.1153 ﬂ:vg-. six-, seven- and
!‘Cﬁ‘e eight-tn BseLs.

Cemstruction of Transmitters of All Operation and Construction of Long-
Frequencles and All-Wave Receivers

Big Silver Trophy FREE! s

Recently inaungurated by Mr. Hugo Gernsback, Editor, was the
“Short-Wave Scouts.” To the Short-Wave “fan” who has logged
and obtained verification of the largest number of short-wave
stations from all over the world, during one month, will be
awarded a magnificent silver Short-Wave Trophy.

SPECIAL OFFER: We offer to the readers of this Manual the opportunity

5 of subseribing to SHORT WAVE CRAFT at a maving.
Mention that you read thiz advertisement in this book and a subseription will be sent
to you for one yesr at a paving of fifty cents. Just send us Two llars with your
name and address and we will promptly send your first issue, Send your remittance
in check or money order—register letter if it contains stamps, currency or unused
U. 8. Postage Stamps. (Canadian and foreign rate is §2.50.)

SHORT WAVE CRAFT iw'voxk, n. v.
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Mov, Ac

Schematie circuit of the “SWS-9” short-wave super; the volume control is potentiometer R8, in the first audio input,

R9 is a regeneration control for the second detector.

ONE LAYER
~— OF CAMBRIC
-

JOI0=IN,
*__~7VAR.CAMBRIC

TUBE SIZE IS 158" IN. LONG; OUTSIDE
DIAMETER. , 1733 IN.

Specifications of I.F. transformers, in

the following order: A, L2; B, L3; C,

L4—second-detector, with feed-back
coil having terminals 5 and 6.

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

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

The shield can for the oscillator and
first detector tubes and tuning condens-
ers ig made of 1/16-in. aluminum and
measures 4% x 5 1/56 x 8% inches; it is
provided with a eover.

The shield can for the inductances of

are ganged.

the oscillator and first detector circuits
is made of 12-ounce copper and meas-
ures 2 x 37% x 2% inches deep; into its
rectangular opening fits a bakelite plate
2 x 345 x I4-inch thick, which is drilled
for five General Radio pin-plugs (four
of these being spaced :-in., and the last
one, to “polarize” the construction, 1 in.).

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

List of Parts

Two Hommarlund “Trpe ML-T" 140-mf. varl.
able condensers (C1, C3);

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

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

One Dubilicy .000M5-mf. fixed condenser, (C5) :

Four Palymet “sinmess” 0.25-mf., by-pass con-
gﬂnsera (8, C7, €9, C10, C12, Ci14, C19,

Three Hammarlund “Type PBC-830" B80-mmf,
equalizing condensera (C8, €11, C15) ;
Two Sangamo .01-mf. fixed condensers, (012,
c18) "
One Polymet .0002-mf, fixed condenser (C17) ;
Two Polymet .002-mf. fixed condensers, (C18,
o .

C24) ;
One Dubilicr 1,000-volt 1-mf, fixed condenser
(001 3

Two Polymet
(022, C23)

One Polymet 0.5-mf. fixed eondenser, (025);

One Durham 25,000-0hm fixed reslstor (R1);

Two Durham 2-meg. resistors (R2, RT) ;

Three Lyneh 10,000-chm fixed resistors (Rt3,
R4, I10) ;

Two Durham S00-ohm fixed resistors (R3, R8) ;

electrolytle 8-mf. fixed condensers

One Clarostat 500,000-0hm potentlometer (RS8) ; Three

One Clarcstat 50,000-ohm potentlometer (R9) ;
One Durham 5,000-0chm fized reslstor (R11);

One Lynch 10.000-0hm heavy duty Umiting re- One Amertran

slstor (R12);

The oscillator condenser C1 and antenna tuning condenser C3

TY
CONMECTIONS SAME AS TYPE LH.  13-22 METERS

Winding data for the short-wave oseil-

lator and first-detector inductances,

that are combined in one shielded coil
unit, L1; this plugs into a front-of-
panel receptacle.

One National “Type VICC" drum dlal;

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

One Metal front panel;

Three W.E.E.Co. “Types LI, IM, and LH"

shielded plug-ln inductances, one each (L1

see text) ;

W.E.E.Co. "“Types IF1, TIF2, Tma»
shielded LI" transformers (ome each 1.2, 1.3,
L4 ; see text) ;

first stage '‘DeLunxe” AF. trana-
former (T1);

Two Durham 20-ohm center-tapped resistors One Amertran "'T:vpe 151" input push.pull A.F.

(R13, R15);

Oue Cresradio T80-ohm 25-watt resistor (R14) : One Amertran

One FElectrad 20,000-0bhm tapped voltage di-
vider (R16) ;

One Durham 2,000-ohm reslstor (R1T);

Four W.E.E.Co. 115-mlllihenry R.F.
(RFC1, RFC2, RFC3, RFC4) ;

Flve Gen L
J1, J2, J3, J4, J5; these must be insulated
rom the metal
Editer) :

transformer (T2); \
“Type 443" (for dynamie repro-

ducer), or “Typa 4427 (magnetic repro- [
duger_]. output push-pull A.F. transformer |

(T3) :
chokes Tw% h’;"nlorgrs;n 30-henry, T5-ma. fllter chokes
I Radio plug-in Jacks and plugs One W.E.E.Co. “Type PT 116" power trana- [l

former (PT) ;

front  panel. — Technical l\'l?ﬁ_ Cinch “tube sockets, three UX and alx
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OCTO COILS

Go with BYRD to the South Pole

Now in use in more than

60 Foreign Countries

i 1 1

SHORTWAVE & TELEVISION CORPN.
70 Brookline Ave., Boston.

Enclosed find $.............for....0vv00 . Sets

of OCTO COILS (including FREE DIAGRAMS),
which you will send to me postpaid.

70 BROOKLINE AVE.

"

SHORTWAVE & TELEVISION CO.

(Division of General Electronics Corpn.)

BOSTON, MASS.

=~ Price
V) Reduced

from 5.00 to
$2.50

Per Set of

Four Coils.

Sent Poastpaid
U, 8. only.

Wavelength
Range

15 to 225

Meters.
Will BAND-
SPREAD with
00005 midget
veriable ¢ o n-
denser.

Wound with
Mos. 12, 14, 186,
25  enamelled
wire on Bake-
lite forms, us-
ing DISTINC-
TIVE colors.

2 & 3 TUBE DIA-
GRAMS MAILED
free to readers of

Name (print)..........
AdAPesR oovvrronrniesmsarsenmrarssnrpanenmenne

sEramEsEs A E b

Pioneer Operators of Television Station WIXAV
Listen in to WIXAL—15,000 Watts, 25.4 Meters

this manu atif
postage (3c¢) in~-
cluded.

—at your fingertips

NEARLY 9,000 WORLD-WIDE LISTINGS

of Short Wawve Stations

ONLY ONE OF ITS KIND
® THE OFFICIAL SHORT WAVE LOG AND CALL MAGAZINE
is the only publieation in print that publishes ALL the short-
wave 'phone stations of the world. Thousands of stations that
the average listener hears are listed here, and you need no longer
be puzzled as to whence the call emanates.

There are nearly 9,000 listings of radip ‘phone short-wave sta-
tions in this magazine, and, from the very nature of it, you
appreciate how many changes oceur from month to month.

Partial Contents

THE OFFICIAL SHORT WAVE LOG AND approximate distance between principal clties
CALL MAGAYINE contalns the largest list-  of the world
ing of short-wave statlons In the world. So A pew “‘Meter to kilocycle™ conversion ehart.
many short-wave statlons which normally ecan- A ehart anyone ean read.
not be included In_any monthly magezine ars Liet of internationsl abbreviations used in
frequently hemnd. You must know where the; radle transmissfon.

come from ,and THE OFFICIAL SBHOR Chart complete  Morse
WAVE LOG AND CALL MAGAZINE gives International Code Bignals

For Sale On All Principal
Newsstands
Leek for the Yellew Cover

and  Continental

Fou this Information.

Log List. The log section glved dlal set-
tings, time, date, call letters, location, ete.
When you hear a station, you can make a
permanent record,

Another  large sectlon  bas  squared-paper
rages on which you can fill in your own fre-
aquency (wave-length) curve for your perticulsr
reselver. This helpa you to find stations which
otherwiss could never be logged by you, These
tuning charts are listed in two section:i: ome
reading 0 to 100 degrees and the other from
® to 150 degree tuning dial.

World Airline Distance Chart, showing the

World Time Chart. This tells you Instantly
what the time is, anywhere in the world.

Improving your Short Wave Heception. An
Invalusble chapter by the well-known authority
on_ short waves, Clifford E. Denton.

Identification ehart of stations by call letters.

Map giving the standard time zomes of the
entire world,

New and complete list of phone statlons on
the ocean liners,

Q" resdabllity systems, T Tona Bys-

R andibility system. Invaluable to

amateurs.

?'?; atl.lmkrl-unﬁ’ \Vnr]ld Distance Chart.

ntemitional prefixes which make fore
ealls recognized. -

As limited guantities aro printed, It Is possible that yeur newsdesler sold sut his lu'l:'l_:'r,

uld you not be able to secure a

newsstand, order directly from the publi:

copy your v
This is one of the finest books that the publishers of SHORT WAVE CRAFT have over

cublished. You will be proud to possess It

The cize of this bosk is the came sizs a3 SHORT WAVE CRAFT mowthl azine. |
printed ca a geod grade of paper, and has a hoary durabls polorsd ;:ir i

Bend 25¢ In unused U, 8. stamps, check or money
of the OFFICIAL SHOET WAVE LOG AND CALL BOO;

for your copy
MAGAZINE., Order today,

order to the mbiinhe?

SHORT WAVE CRAFT

96-98M FARK PLACE

NEW YORK, N. Y.

This magazine measurea 9 712
incheas and confaing numerows
illugt rations.
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WORKRITE RADIO CORP.

WALKER SUPER CONVERTER.

/

POST OF
RECEIVER

HE super-heterodyne converter gives
every indication of providing the
ultimate in efficient short-wave re-
ception. Every short-wave radio fan al-
ready possesses a broadeast band re-
ceiver of seme sort. Now remains the
means of converting the broadeast band
receiver, so that short-wave stations
throughout the world may be tuned in,
with simplicity and sensitivity the prime
factors.
The Walker Super-Converter—a handy

-
180V.+

@

X,
75V+

.C.

180V. 75V. 50V.

and efficient means of converting your
present broadeast band receiver to tune
in short-wave programs and police calls,

PWR. RESISTOR

over the band from 15 to 200 meters.
This converter, which depends upon the
electrie-light socket for its source of
power, may be used with all types of
receivers, whether A.C., or battery type, amplification ahead of the detector to
and including superheterodynes. further boost the volume. The signal is
The principle of converting your pres- picked up by the converter and passed
ent T.R.F. or neutrodyne receiver into on to the receiver for additional ampli-
a short-wave superheterodyne is quite fication; thereby utilizing each eireunit
simple.  All receivers have an R.F.of the receiver and making unnecessary
“tuning circuit”, which covers the broad- the purchase of an extra speaker or the
cast band of 200-550 meters (equivalent erection of a special antenna. All fun-
to 1,500-500 kiloeycles). In addition,ing is done with the simplified controls
there is the audio amplifier circuit, which of the eomverter.
greatly increases the volume of the sig- The receiver is not disturbed, since
nal detected and amplified at radio fre- there is no need to “plug in” to furnish
quency by the tuning cireuit. In all the power necessary to operate a con-
superheterodyne receivers there are, in verter. A connection is made from the
addition to these circuits possessed by converter directly to the antenna post
T.R.F. or neutrodyne receivers, the oscil- of the receiver. There is no overloading
lator and first-detector circuits. The of the receiver’s power supply; since
Walker Super-Converter contains an this new converter draws its power di-
oscillator and a first detector, as well rectly from the light socket. There can
as a stage of screen-grid radio-frequency be no possible damage to the receiver.

Regeneration provides a degree of sen-
sitivity and selectivity otherwise unat-
tainable; it has been credited with the
efficiency of an additional tube. Where
is there a “dyed in the wool” short-wave

vy fan who does not insist upon regenera-

tion? A stage of screen-grid, radio-fre-
quency amplification, ahead of the re-
generative detector, mot only insures
greater volume, but also provides for
the use of any length of antenna; in ad-
dition, it prevents radiation, which might
disturb your neighbor's short-wave set.
The oscillator and the detector tuning
condensers are ganged and provided with
a fine vernier dial for sharp tuning. A
small midget condenser, connected in
parallel with the oscillator condenser,
permits obtaining exact resonance at all
wavelengths.

MODEL

DET.

0001-MF CHOKE

oaur-
PUT
- R.F
CHOKE

JO02-MF *

4 X CONVERTER

The Model 4X super-converter here
illustrated was designed by Mr. George
W. Walker, who has ecarried on a tre-
mendous amount of experimenting and
research on converters of every deserip
tion; if anyone knows how to design and
build a converter it is Mr. Walker. The ||
converter here shown employs four tubes
—2-'24 screen grid, 1-27, and 1-'80
tubes. The wavelength range covered is
14 to 200 meters; the popular band from
23 to 50 meters is tuned without chang-
ing the coils.
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“Air-Tuned”
INTERMEDIATE

New TRANSFORMERS
CRYSTAL

HERE 100 per
uand cent efficiency
Automatic and stability are es-
Volume
Control
May be : .
Added to units are an abso-
the Stand- lute necessity.

ard Model
UbPRO’!

sential reguirements,
these new laboratory
type "air - tuned"'

Litz-wound and tuned
by air-dielectric va-

riable condensers,
the selectivity of
these transformers is
unequalled and a
gein in excess of 200

The Most Talked of Receiver _

in Radio-dom ey

ROM the Arctic wastes to torrid Africa—from New York
to humidity-drenched Singapore, the Hammarlund COMET
"PRO" holds unquestioned leadership among professional
short-wave receivers.
Now built in four models, for battery, D. C. and A. C. opera-
tion, in all voltages and all cycles, with or without Crystal Filter
and Automatic Volume Control.

The use of sir-dielec-

tric condensers, having Isclantite bases,
eliminates the variations in gain and se-
lectivity inherent in I, F. transformers
tuned by compression-type condensers
having mica dielectric. Thus, Hammar-
lund |. F. Transformers hold their peak
efficiency, unaffected by temperature or
humidi!y,

These |, F. transformers are standard
equipment in the famous COMET "PRO"
Receiver, and they can alse be adapted
to cother superheterodyne circuits,

COIL FORMS

f‘(l nlnl(lr’l(llf.’ CD"”?J’T."PF“‘ ﬁﬂ’d ﬁrs!,

R-F CHOKES

The Hammarlund Radio Frequency
Choke is designed particularly for
short.wave and ultra short-wave re-
ceivers and transformers, but its effi-
ciency extends well over the regular
broadcast band. Its compactness
permits mounting in isclated posi-
tions well removed from stray r. f.
fields, which roguiher with its |oad
characteristics, specially recommend
it as a grid choke for multi-stage
transmitters. Isolantite form. Mois-
ture-proof windings.

pluce for receiving and transmitting
on standard or short waves. There
is a Hammarlund variable model
Jor every condenser requirement,
all priced so moderately there is
little excuse for using condensers of
a lower grade.

SOCKETS

Sockets have lsolantite
base and perfect spring
contacts, for 4, 5, & and
7 prongs. Isolantite Coil
Forms far Short and Ul-
tra Short Waves. No
drilling. 4, 5 and &
prongs.

HAMMARLUND MANUFACTURING CO.

424 W, 33rd S5t, New York

Mail Coupon for Details

— Check here for new booklet describing the
COMET "PRO" containing information about
adding Crystal Filter or Automatic Volume Con-
trel to the Standard “PRO.'—Check hers for
General Catalog 34" of Radio Parts,

Name

Addvags i




Building Old-Time Radios

by T.d. Lindsay

Back in the late 20's
and early 30’s when newly dis-
covered short-wave frequen-
cies were coming into use,
building a receiver was the
quickest and lowest cost way of
listening in.

As you've seen, the
simplest and most often de-
scribed receiver in this book,
has been the regenerative re-
ceiver. The performance pos-
sible with just a handful of
components is incredible. And
although I've built receivers of
more modern design, I keep
coming back to thelowly regen-
erative. It never fails to amaze
me.

Getting parts

Getting the compo-
nents you need to build the
receivers described in this book
will be difficult at best. There
are a few dealers who can sup-
ply old vacuum tubes, but
when you finally do find a tube
you need, be prepared to pay.
With everything being solid-
state these days, the vacuum
tube factories have shut down,
and prices have increased, in
some cases, dramatically. It's
like trying to buy parts for an-
tique automobiles.

Suppose you do find
the tube you need. Just finding
a socket can be a problem. And
then finding capacitors, dial
drives, and all the rest can be
difficult.

One place to look for old
parts is at radio amateur flea
markets called hamfests. You'll
find upcoming hamfests listed
in amateur radio magazines.
Over the past ten years, I've
been grabbing antique parts

whenever I've seen them. As a
result  have a carton filled with
old time capacitors, vernier dial
drives, plug in coil forms and a
lot of the rare components de-
scribed in the first part of this
book,

But you don't need old
parts, necessarily. You can use
the circuits described here and
in other old books, and adapt
them tomodern components. A
solid state regenerative re-
ceiver will actually perform
much better than the old tube
set and will be much easier to
build.

Transistors replace
vacuum tubes

The heart of the regen-
erative receiver is the vacuum
tube. The tube has a very high
input impedance which simply
means that the large current
flowing through the tube is
controlled by a small voltage on
the control grid. Practially no
current is needed by the grid —
just voltage. Usually, you must
apply a couple of hundred volts
to the plate to get current to
flow while applying about a -5
volts to the grid as bias.

A 50c junction field ef-
fect transistor (JFET or FET)
will replace the tube. It, too, is
voltage controlled, but here
you need only apply 9 volts or
so to the drain which corre-
sponds to the tube’s plate, and
bias the gate (similar to the
grid) with -2 volts.

Consider this for a
minute. Instead of paying sev-
eral dollars for a tube, finding
the appropriate socket, coming
up with 6 or 12 volts of filament
power, and high voltage for the

plate which is no fun if you ac-
cidentally tie yourself into it,
you merely solder the FET to
the circuit board and attach a
standard 9-volt transistor ra-
dio battery. Working with tran-
sistors is so much easier and
safer., Who would ever want to
go back to tubes?

A favorite story of mine
is one concerning the building
of a make-shift receiver. One
evening, wanting to try some-
thing different, I dug through
the junk box and came out with
a handful of components. With
alligator clips and bits of wire I
clipped a messy looking radio
together on the table top. I
wound a tank coil with one of
my wife’s old plastic curlers
and strung a 20 foot antenna
across the basement ceiling.
When I attached a ordinary 9-
volt battery, signals started
popping in. Because I didn't
have a vernier dial drive on the
tuning capacitor. The best I
could do was roughly set it, and
“fine tune” it by moving my
hand closer or further from the
set (body capacitance put to
good use). After about three
minutes I heard a call from the
captain of a ship near Seattle
asking for emergency help in
navigating shallow water. Not
bad. . . Considering I'm sitting
here in my basement near Chi-
cago! Incredible considering
how extremely simple the re-
ceiver is!

With the FET you get
the advantage of the very high
input impedance found in vac-
uum tubes. In a simple regen
receiver the frequency is se-
lected by the tank circuit, that
is, the resonant coil and ca-
pacitor circuit. A low input
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impedance amplifying device
would suck too much energy
out of the tank circuit. The “Q"
drops way off. The result is that
your receiver won't be able to
separate signals very well, or
may not even operate at all. A
high input impedance device
like the vacuum tube or FET
extracts very little energy from
the tank circuit, resulting in
very high “Q" and excellent
performance.

Biasing

Tubes and transistors
must have the right voltage
applied to each of their leads
before they can amplify. That'’s
the job of the resistors you see
in radio diagrams. They're
there to “bias” the tube or tran-
sistor.

You can replace the
tubes in old radio diagrams
with transistors. About all
you’ll have to change are the
bias resistors. In some cases
the gain of a transistor is so
much greater than the tube it
replaces, that you may have to
eliminate some of the amplifi-
cation stages that follow.

I've built a number of
Tegenerative receivers using
old tube designs, but substi-
tuting transistors forthe tubes.
It works! It's cheaper, simpler,
and even works better. You can
do it, too.

You'll see that most of
the old circuits in this book use
atriode or a screen-grid tube as
the regenerating detector. To
bias these tubes, the cathode
was most often connected di-
rectly to ground or, better yet,
through a resistance of a
couple of hundred ohms. Avery
high value resistance from 1 to
10 megohms allows direct cur-
rent to get to the grid and bias
it, but keeps the radio fre-
quency AC from being short-
circuited to ground and lost.
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To Audio Circut

Field Effect Transistor

To Audio Gircuit

Ticklar

A N-Channel Field Effect
Transistor replaces a Triode.

—

Te Audio Circuit

Tickler
Coll

Dual Gate Fiald-
Effect Transistor

50K Regenaration

To Audio Circuit
+180 Volis

0 to 80 Volts
Reganeration

A dual gate MOS field effect
transistor replaces a tetrode.

How do you accom-
plish the same with a FET?
Much the same way. The low-
cost MPF102 n-channel
JFETs I've used work quite
well with 2 to 3 thousand
ohms in the source leg (same
as the cathode) and a gate
(same as the grid) bias resis-
tor of 1/2 to 5 megohms.
Increasing the gate resis-
tance may make regeneration
harder to control, while too
low a value decreases sensi-
tivity of the detector to incom-
ing signals.

Decreasing the
source bias resistance in-
creases the amount of cur-
rent flowing through the FET
which increases heating
which in turn can upset re-
ceiver stability or melt the
FET. Increasing the resis-
tance too far can cause the
detector to stop working.

In early regenerative
designs, regeneration was
controlled by varying the

plate voltage of the triode.
When screen-grid tubes were
developed, it was found that
better performance could be
obtained by varying the screen
grid voltage while leaving the
plate voltage fixed.

Replacing a screen-grid
tube with an FET is not much
more difficult if you use a
double gate MOSFET transis-
tor such as the 40673. MOS
means metal-oxide-semicon-
ductor, another way of fabri-
cating an FET. The 40673 has
two gates. Use one in the nor-
malway, but hook the other leg
to 0-9 volts variable. The vari-
able leg changes the overall
gain of the transistor and will
affect the regeneration. I
haven't tried this arrangement
in regen receivers, but others
have used it with success in
other applications. Many of the
screen-grid tube hookups de-
scribed earlier should work
with a 40673 if biased cor-
rectly.



Sample Circuits

Here are a few designs
from my notebook that have
worked well. I don't claim to be
an expert in radio design. I'm
just an experimenter like you.
That means that although I
had good luck with them,
they're not guaranteed to be
fool-proof circuits.

Circuit A wuses an
MPF102 JFET with tickler
feedback. You have seen this
basic design a dozen times al-
ready in the preceding pages.
The 2700 ohm source bias re-
sistor could probably be any-
thing from 1000 to 4700 ohms,
and the gate bias resistor can
vary from 100k to 5 meg. You'll
have to experiment to see what
gives you the best results. The
10 mfd capacitor near the re-
generation control could
probably be anything from 1 to
50 mfd, and is not at all critical.
The .001 mid cap in the tickler
lead is a little more touchy. It
has to be big enough to allow
radio frequencies to go through
to ground, but not so big that
audio frequencies will be
shorted out.

With a properly wound
and adjusted tickler coil, this
circuit can really perform. This
is the “table top circuit” that I
used together with a one-tran-
sistor audio amp to pull in the
ship at sea that one night.

Circuit B uses cathode
feedback. 1 worked out this
variation to avoid having to
wind and rewind tickler coils
before getting it right. In my
tests, the detector worked
nicely when the tap was any-
where from 25% to 50% of the
coil. If you use this circuit, be
sure to turn the power off when
changing coils. Should the
source lead become discon-
nected, the JFET will be de-
strayed.

Circuit C is a variation

g: Tickler Coil

100 G

Tune

Circuit A - Tickler Feedback

Frjqaucgﬁcy Audiq
.UBI Choke Out
= Audio
Transforme
10 mid E
+9 volts

10K

:I:J = Regeneration

of circuit B. Here some of the
radio frequency energy flowing
through the coil tap and source
leg is shorted to ground by a
500 ohm pot in serieswitha .01
mfd capacitor. The 4 mHz test
model worked quite well.

Once you have audio
flowing out of the detector, you
need to amplify it. The simplest
audio amp I use is a single
high-gain NPN bipolar transis-
tor shown in Circuit D. The 10
mifd input capacitor is not criti-

Y7 MPF102
47 D Audio
G 5 & ® out
Audio
IG(H Transformer
10 mfd L
E +9 volts
= Don't allow this = Regeneration
line to open!
Circuit B - Cathode Feedback
4700 +12 volts
— Audio
———C 11
.01
‘w 500
= Don't allow Regeneration
this line
to open! L
Circuit C - Source Feedback with Resistive Control
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cal. Anything from 1 to 50 mfd
should work. You must use
high impedance earphone(s) in
the collectorlead to getrespect-
able gain and to prevent melt-
ing the transistor. The really
critical component is the bias
resistor connected to the base.
Put a voltmeter on the
transistor’s collector. Install a
base bias resistor so that the
meter shows about half of the
supply voltage. In other words,
if you're powering your receiver
with 9valt battery, the collector
will show about 4 1/2 volts
when you have the correct bias
resistor installed. The value
can be anywhere from 50k to 2
meg depending on the gain of
the transistor. A pot might be
handier to install than a fixed
resistor. This circuit was used
in the “table top radio.”
Circuit E is my favorite
audio amp. It provides ear-

Getting Components

Getting the compo-
nents you need to build these
radios can be difficult unless
you know where to look. Start
by picking up several different
electronics and amateur radio
magazines oflf the newstand.
Towards the end of each maga-
zine you’'ll find a number of
parts suppliers advertising
their wares.

Another list of suppli-
ers is usually published in the
latest edition of the Radio
Amateur's Handbook pub-
lished each year by the ARRL.
And ask hams in your area.
They'll know where to find
parts or they’'ll know someone
who does.

Fixed resistors and
capacitors are easy to find. If
you intend to use them in a
tube circuit, you had better
watch the wattage rating of
fixed resistors, and the break-
down voltage of the capacitors.
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® 9 volts

R 2000 ohm

100K to 1 meg earphone
(adjust as
necessary)

+
.% Adjust R so that 4.5
10 mfd volts is measured

between this point
and ground.

| Schematic D - Simplest Audio Amplifier

splitting volume when I want it,
yet does not oscillate. It's some-
thing 1 stole from a Radio
Amateur’s Handbook a few
years ago. If you don't already
have a copy of the handbook,
you should. It's a great source
for basic information and con-
stuction techniques despite

the fact that you won't find
regen’'s discussed anymore.
Use the resistor values shown
in the schematic. The capaci-
tors can be almost anything
close. Run-of-the-mill NPN
transistors are used and give
good results.

+9 Volts

Schematic E - High Performance Audio Amplifier

.8H  Audio
Cut

Modern versions of these com-
ponents are manufactured for
solid state circuits and aren't
as hefty as the old-fashioned
components.

Twenty years ago it was

easy to find junk TV's sitting in
alleys waiting to be picked up
by trashman. Stripping a chas-
sis would often yield almost all
of the components needed for a
regenreceiver. The same canbe




done today, but most chassis
are solid state. Garage sales,
flea markets, and hamfests are
great places to pick up parts in
the form of transistor radios,
tape recorders, CB’s and so on.

The hardest compo-
nents to find are variable ca-
pacitors and drives. The old
multi-plate capacitors manu-
factured by Hammarlund, EF
Johnson, and others are hard
to find. More than once I've
bought a junk, homebuilt
amateur transmitter for $3,
and carried the 40 pound
monster half a mile just to get
my hands on five beautiful
variable capacitors. Variable
capacitors are out there wait-
ing to be found, but if you can't
get to a hamfest, you may have
to pay quite a bit from a dealer.

Some surplus compo-
nent dealers have offered a
plastic bag of 10 variable ca-
pacitors intended for AM-FM
radios for $6 or $7. The AM jobs
are usually 365pfd variables
while the FM variables are
some smaller value. Some of
the units even have a built in 3-
to-1 gear reduction.

Variables that have too
high a value can be modified by
pulling out a few of the moving
plates mounted on the shaft.
You have to be careful not to
bend the remaining plates,
otherwise they’'ll touch the sta-
tor plates, short out, and make
the capacitor useless. You
might want to put two 365 pfd
variables in parallel, leaving
one in its original state for use
as a bandset capacitor, while
removing all but two moving
plates in the other capacitor to
use it for fine tuning, or band-
spread. It's not at all compli-
cated, and it works very well.

Much more difficult to
find are vernier dial drives. You
can still get some made in the
Orient, and they're pretty good.
They're 5 to 1 planetary gearre-

duction, if I remember right,
meaning that you will have to
turn the tuning knob 2 1/2
tums to get the capacitor to
revolve just one-half turn from
full close to full open (maxi-
mum to minimum capaci-
tance). Some type of vernier
dial drive is necessary if youare
to be able to smoothly and
carefully zero in on the station
you want to hear.

I prefer the old-fash-
ioned drives like National
Radio's Velvet Verniers which
were made for years with beau-

pages, coils could be wound for
any desired band, and plugged
in at will. These forms were
plentiful at hamfests 10 years
ago, but now they're hard to
find. Millen Corp was making
new forms until just a couple of
years ago. Some beautiful por-
celain sockets that worked
perfectly with these coil forms
turned up in a scrap yard as
part of obsolete telephone mi-
crowave gear. You must always
be on the lookout for parts. A
dyed-in-the wool scavenger will
accumulate odds and ends for

A treasure trove of parts from “alley pickings™...

tiful huge bakelite knobs, and
later in stainless steel. I will
have to admit that they're ap-
pearance may be why I like
them, since they're 5 to 1 drives
just like smaller new drives.
Finding them is very difficult,
but if you see one, grab it.
Plug in coil forms are
like dial drives, hard to find, at
best. The best forms, so the old
timers say, were made by
Hammarlund and Insuline
Corp. They were 1 1/2” in di-
ameter, had 4, 5, or 6 pins, and
were ribbed for easy winding.
Asyou can see in the preceding

that day when construction
begins. Start looking now, so
that you have what you need
when you need it.

Coil forms can be made
from all kinds of things ranging
from PVC drain pipe, plastic
pill bottles, paper towel tubes,
solid wood, and just about
anything non-metallic ap-
proximately circular in shape.
Some coils T've used have
slipped inside collars perma-
nently mounted on the radio
chassis. The coils were held
with a friction fit and electrical
connections were made with
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“XP-53" COIL FORMS AND KITS

BCC-6 (wound coil, 6 prongs,

MNo. 64 coil {wound coil, 6 prongs, 135-270 meters)........

950-560 meters). ... . S
SWK-4 (kit—4, four-prong coils, 17-270 meters)
SWK-6 (kit—4, six-prong coils, 17-270 meters). . ..........
e e s T

“TCF" COIL FORM

Outstanding forms using new low loss insulation
material—XP-53. Natural coloring eliminating losses.
Groove-ribbed for air spaced windings. Flange garips,
meter indexes. Moulded threaded shelf in form.
11" diameter and 278" long exclusive of pronss.
Kits with wound coils for MC-140-M condenser also

available.

CODE LIsT

SWF-4 (Four prongs, coil form only). ........ $ .35

SWF-5 (five prongs, coil form only}......... 35
SWF-6 (six prongs, coil form only). veieevneannnsinnaanns 40
Neo. 40 coil (wound coil, 4 prongs, 10-20 meters).......... 1.00
No. 41 coil (wound coil, 4 prongs, 17-41 meters) . ........ 1.00
No. 42 coil (wound coil, 4 prongs, 33-75 meters) . ........ 1.00
No. 43 coil (wound coil, 4 prongs, 66-150 meters). ........ .75
No. 44 coil (wound coil, 4 prongs, 135-270 meters)........ 75
BCC-4 (wound coil, 4 prongs, 250-560 meters). ... ........ 1.25
MNo. 60 coil (wound ccil, &6 prongs, 10-20 meters). . ........ 1.95
No. 61 coil {(wound coil, & prongs, 17-41 meters).......... 1.95
No. 62 coil (wound coil, & prongs, 33-75 meters).......... 1.25
No. 63 coil (wound coi!, 6 prongs, 66-150 meter) ......... :gg

CODE

A transmitting coil form of XP-53 dielec- ||
tric is also available. This may be per- |
manently mounted on special brackets |
supplied, orin plug-in coil fashion, 2147 Ui,
diameter. 378"’ long exclusive of prongs.

TCF-4 (4 prongs). « «vvvvnvunss
TCF-5(5 prongs). - v v vvvennnn

Hammarlund advertisement from 1939 ARRL “Radio Amateur's Handbook"

alligator clips. The only real
problem with such an arrange-
ment is that slight vibrations in
the connecting wires can pro-
duce noisein the receiver audio
output called “microphonics”.
Modern radio coils are wound
on slug-tuned plastic forms
and on toroids. Refer to the
Radio Amateur’s Handbook for
complete details.
Recommendations and
precautions for use can be
found in the construction ar-
ticles in this book. On pages 79
through 83 you'll find ideas for
making your own components.
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Test Equipment

What kind of electronic
test equipment do you need to
build these radios?  Very
simple equipment.

First, you need a volt-
ohm meter, something to
measure voltage and resis-
tance. Youcanspenda $100on
adigital voltmeter (DVM) which
are very accurate and very
convenient. But you can get by
with a simple old-fashioned
analog volt-ohm meter. The
hardware store here in town
offers them for about $12. And
they're every bit as accurate as
you're going to need.

If you are serious about
building radios, then by all

means get a grid-dip meter.
This device is an oscillator that
produces radio signals that can
be used to check the natural
frequency of the coil-capacitors
circuitsyou're building. Ithasa
large calibrated dial with fre-
quencies etched on it that cor-
respond to the ranges of each of
the special test coils that plug
into the meter.

Suppose you're trying
to wind a coil that you're going
to use with a capacitor you
found in an old radio, and you
want it to tune the 6 mHz ship-
ping band. Look through tables
or make some calculations and
wind a test coil. Hook it up to
the capacitor. Turn on the grid-
dip meter and bring the grid-
dip meter coil near the coil and
capacitor you're testing. As you
turn the grid-dip knob with the
calibrated dial, you'll see the
meter on the dip meter drop
suddenly, and then bounce up.
If you tune back slowly, you'll
be able to find a place where the
meter drops to a very low value,
the “dip”. Once you find that
point, the natural frequency
can be read off the calibrated
dial. If you see 8.2 mHz on the
calibrated dial, you'll know the
test coil you wound does not
have enough turns. Add a few
turns and try again, until the
meter dips at 6.5 mHz or so.
When you use this coil and
capacitor in the receiver you're
building, you'll know that it will
be close to the 6 mHz band you
want.

A grid-dip meter will tell
you the natural resonant fre-
quency of an L-C circuit. If you
use you have a capacitor of
unknown value, you can deter-
mine its value by hooking it up
to a coil of a known value and
measuring its mnatural fre-
quency. If you plug these val-
ues into the formula for natural
frequency, you can determine
the value of the capacitor. The



Set 1 — Front View

Ifyou can scavange enough old components, or those thatlook old, you can build

a simple, yet hot-performing receiver that looks like something out of World War I. This
set uses a National Radio “Velvet Vernier” manufactured in the 30’s and 40’s together

with early radio knobs. The case is made from stained dimension lumber with masonite

_front panel which was sprayed with several coats of black lacquer, each layer being wet
sanded. A coat of wax made the masonite look so much like Bakelite that one oldtimer

asked me where I found it. Controls — upper left: switch for future crystal calibrator;

left center: volume, on-off; lower left: earphone jack; center: tuning; right upper:

antenna tuning capacitor; right lower: regeneration.

e S

R

same procedure works to de-
termine the inductance of
unknown coils.

A dip meter is an oscil-
lator. If you set the calibrated
dial on 8 mHz, you can be sure
it's putting out signal near 8
mHz. You can tune your re-
ceiver to see if you can hear it.
In other words, the dip meteris
also a small transmitter you
can set to almost any fre-
quency.

Grid-dip meters get
their name from the fact that
they use vacuum tubes and
that the L-C circuit being
tested “sucks” energy out of the

grid which registers on the
meter. Like everything else
these days, transistors and
even tunnel diode are now
used. Now they're called just
“dip meters”. Heathkit and
Millen have offered such units.
You'll find old Allied Radio dip
meters (like mine) that use an
honest-to-goodness vacuum
tube at hamfests for a few dol-
lars. They're the nuts for build-
ing regen receivers.

Another handy device
is the RLC bridge. You can clip
a resistor, inductor or capaci-
tor to the terminals and twirl
the calibrated dial until the

meter dips just like the grid dip
meter. Then youread the value
off the dial.

Abridge will tell you the
value of variable capacitors sal-
vaged from old receivers, the
value of unmarked resistors
and inductors, or can give you
an idea of the turns ratio of
audiotransformers by measur-
ing the inductance. For the
person who wants to scrounge
parts from old electronic equip-
ment, they're a necessity. Don't
panic, though, because I built
radios for years without one.

If you have money
burning a hole in your pocket,
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Set 1 — Detector Compartment

At the top is a plug-in style “Insuline” coil form
mounted behind a 15 pfd variable capacitor mounted on a
bracket above the wooden floor of the set. Three stiff 12
gauge wires connect the tuning tank circuit with the detec-
tor printed circuit card mounted on the back wall to the
right.

At the bottom is a large 9 volt battery. Thisradio was
in storage when photographed, so the battery had been dis-
connected. Tinned brass sheet and aluminum is used for
shielding behind the_front masonite panel and between the
audio and detector sections. The sheet beneath the battery
provides a low-inductance ground for the detector circuits.
The device inside the coil form is a variable capacitor that is
used as a bandset capacitor. The coil was originally used in
a 1950 amateur transmitter obtained for $4 several years
ago.
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buy a low-cost frequency me-
ter. You can stick a small coil
near the receiver coil, and the
frequency meter will tell you
the exact frequency you're re-
ceiving. In a sense, that's kind
of crazy — you're using a high-
tech piece of test equipment to
keep track of a low-tech bare-
bones receiver. But if you have
a counter, use it.

In the end, a regen re-
ceiver builder should have a
voltmeter and a dip meter.
That's all you need to have fun
building receivers.

Common Problems

Howling

One of the earliest
problems I ever remember en-
countering in building regen
receivers was howling. You
would have the earphones and
the volume up, trying to “dig
out” a weak signal. You'd ad-
vance the regeneration just a
bit and all of a sudden the
receiver would give out the
loudest God-awful how! you
had ever heard. Your eyes
would cross in pain as you
ripped the earphones off your
head.

My grandfather built
regens in the 20’s, but fifty
years later, still didn't know
what caused the howling. The
cause is simple. The output of
the audio amplifier is getting
back into the regenerative
stage. Remember that the re-
generative stage is amplifying
both at radio and audio fre-
quencies. The only signal that
should be put into the regen
stage is a weak signal from the
antenna.

The output of the re-
generative circuit should be
audio which is amplified hun-
dreds of times by the audio
amp whose output is supposed
to go directly to earphones or



speaker. If something goes
wrong, and some of the audio
finds its way into the input side
of the regenerative stage, both
the regen detector and audio
amp act as one big audio ampli-
fier, and the whole receiver
goes into audio regeneration,
or oscillation.

The most common way
for this unwanted feedback to
occur is through the power
supply. The audio amplifier
draws quite a bit of power. Ona
strong signal, enough power is
drawn to actually lower the
battery voltage. The regenera-
tive detector sees this change
in voltage, and it changes the
gain. Although the concept
might be a bit confusing, the
change in battery voltage actu-
ally allows audio to get into the
regen stage.

The cure is not too diffi-
cult, What you need to do is
provide simple voltage regula-
tion. Circuit F shows a simple
regulator. The audio amplifier
sucks power through resistor R
which drops the voltage a small
amount. The capacitor C is
quite large, and acts as a stor-
age device to filter out changes
in the wvoltage, especially
changes at audio frequency.

Suppose we have an
amplifier which needs about
10mA of current and that we
have a 9 volt battery supply. A
one volt drop across resistor R
would require;

1 volt / 10 mA = 100 ohms

by Ohm's law. Although you
can calculate the minimum
size capacitor needed to filter a
particular frequency, I usually
just use a very large capacitor,
say 150 mfd or more.

In schematic E, the
audio amp, you'll see two volt-
age regulating capacitors
marked with an “*".

There are other meth-

To

Amplifier
T

. .I/\/\/\,—. +9 Volts
Audio 5

Schematic F - Simple Voltage Regulator to Cure Howling

ods, one of the best being the
use of a dropping resistor as
above, but using a Zener regu-
lating diode in place of the
capacitor. If this doesn’t solve
the regulation problem, noth-
ing willl

Another wise choice is

to use a “stiffi” power supply.
What that means is that the
battery is large and can deliver
somuch power, thatevenwhen
the audio amp is demanding
enormous current when ampli-
fying a large signal, the battery
voltage doesn't fluctuate. This

Set 1 — Audio Section

—

In a compartment of its own is the audio amplifier
shown earlier in Circuit E. The tangle of wires bring audio in
_from the detector, shuttle audio back and forth to the volume
control, and send it to the earphone jack on the front panel,
bring power in from the battery, take switched power to the
audio board, and variable DC to the detector board. This
simple receiver is exceptionally stable and easy-to-use. It is
one of the best receivers I've ever built.

o
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is a brute-force-and-ignorance
method, but it works.

Although we're talking
about solid state circuits here,
the same general concepts
were toblame for the howling in
my grandfather’s tube-design
regenerative receiver. A well-
built regen receiver does not
howl.

Spurious Frequencies

Another problem I've
encountered is “crazy tuning”.
You'll be tuning up through the
6 mHz band when all of a sud-
den you get a lot of noise and
“*hash”. Often regenerative
control has no effect when this
happens.

The problem can easily
be seen on a frequency meter.
You'll see the f{requency
smoothly increase: 6, 6.1, 6.2,
6.3, and then 42.7! What hap-
pened? Simple. The regenera-
tive stage is now oscillating at a
new frequency so strongly that
it has taken over the receiver.

These parasitic oscilla-
tions are often a result of the
physical layout of printed cir-
cuit boards, shielding plates,
coils, leads, and so on. Some of
my receivers have had nasty
parasitics, while others have
had none.

You should have a sol-
idly grounded metal front plate
to eliminate hand capacity
problems, and probably an-
other plate to shield the audio
amp from radio frequencies
being generated in the regen-
erative detector stage. But too
much metal, too close to a coil
can can act as a capacitor, or
canupset the inductanceofthe
coil. At certain settings of the
tuning capacitor, the regenera-
tive will want to use these un-
wanted effects to oscillate at
unwanted frequencies.

Every receiver acts dif-
ferently. Different coils have
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Set 2 — Front View

A blend of old and new dial drives mounted on a pol-
ished aluminum panel attached to a stained dimension lum-
ber cabinet hide the workings of another regen receiver. The
modern Millendrive at the far left is the bandset control. The
circular middle drive is probably fifty years old and provides
bandspread. The two smaller controls are for volume and
regeneration. This large cabinet houses two small printed
circuit boards which make up the radio.

|

different stabilities. Mount the
main tuning coil close to the
tuning capacitor and connect it
with large diameter wire, or
better yet, flat ribbon or braids
to keep the unwanted induc-
tance very low. Make sure
shield plates are at least a coil
diameter away from the tuning
coil — more if you can provide
it.

These instabilities are
much more of a problem with
transistors than with tubes,
because tube gain decreases as
frequency increases. Modern
transistors have no such de-
creases until frequencies get
very, very high. The net result
is that transistors love to be
unstable.

It is wise when building
regenreceivers to use the fabri-
cation techniques that radio
amateurs use when building
solid-state transmitters, such
as double-clad printed circuit
board, ferrite beads, and
toroids. Often a ferrite bead

slipped over the gate or base
lead of the transistor before you
solder it into the circuit will
help. The bead acts as an in-
ductor which attenuates
higher frequency signals flow-
ing into the device more than

lower frequencies. In a sense,
the bead lowers the higher fre-
quency gain of the device,
making it act more like a vac-
uum tube and making it more
immune to parasitic oscilla-
tions.



Set 2 —
Detector Compartment

Here we see the detec-
tor section with the coil re-
moved from the socket. The
capacitor at the lower right is
driven by the new Millen drive,
The bandspread capacitor at
the top is a high-voltage mili-
tary surplus 15 pfd variable,
The detector is constructed on
double-sided printed circuit
board using techniques often
described in amateur radio lit-
erature and the Amateur Radio
Handbook. The flat braids were
stripped from an old coaxial
cable and were stiffened by
Jflooding with molten solder.
Their wide flat shape provides
very low inductance connec-
tions between components
operating at radio frequency.
The audio compartment is at
the top.

Coil Adjustment

Adjusting tickler coils
can be a nuisance since it is
often a trial-and error-process
of adding and removing tickler
tums until regeneration is
smooth, But once you have
exactly the right number of
turns, you'll find it was worth
the trouble. You can advance
the regeneration slowly and
smoothly. If you've done it
right, you can tune in on top of
a single-sideband (SSB) signal
and make it intelligible by
slowly adjusting regeneration.
In fact, the mark of solid,
stable, well-built regen receiver
is its ability to quickly and
easily tune in a SSB signal and
hold it for a length of time with-
out readjustment.

Set 2 — Audio Section

Built on perf board, this audio amplifier provides
plenty of volume. The cabinet was built oversized intention-
ally to allow for experimentation. The messy wiring is proof of
the continual changes this set undergoes.
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Set 3 — Front View

A $7 World War Il frequency meter provided a beautiful National Radio stainless steel
“Velvet Vernier” dial drive tied to a small variable capacitor mounted inside a steel chassis
and case. Most of the controls were removed and replaced with modern standard compo-
nents. The original meter was left inrather than have a gaping hole in the front panel. Being
well-shielded and “built like a tank”, this set is stable and solid. In the audio section was
inserted an audio active filter to single out one particular tone to make copying Morse code
in crowded bands much easier.

Tickler coils are a pain
because the coil must be
wound and rewound, soldered
and resoldered, removed and
installed until it is right. If you
use the tapped coil type of feed
back (a Hartley oscillator), you
can avoid most of the hassle. To
adjust regenmeration, you
merely move the tap up and
down the coil as needed, usu-
ally just by unsoldering and
resoldering to another turn. It's
fast and easy.
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The oldtimer’s say that
the tickler coils are better be-
cause you can get a more pre-
cise fix on the feedback, and
hence, smoother regeneration.
The tapped coil method may
giveregeneration that is harder
to control. But I haven't experi-
mented with Hartley-type de-
tectors enough to know
whether this is true or not.

Other Ideas

You might consider
using varactor diodes to re-
place tuning capacitors. These
unusual devices develop a
capacitance across their diode
junction that is proportional to
the DC voltage being applied. If
you change the voltage, you
change the capacitance. In-
stead of using hard-to-find
and/or expensive variable ca-
pacitors and dial drives, you
can use a varactor to replace



the variable capacitor and a
low-cost and readily available
potentiometer to supply a vari-
able voltage. These methods
areusedinreceivers, TV tuners
and so on. Checkmodern radio
publications to see what types
are available and how to use
them.

Look into toroids if you
want to build really tiny receiv-
ers. Toroids can replace the
large tuning inductors with
donut-shaped coil only a half
inch in diameter. And there are
no coupling effects with shield-
ing or other coils!

There have
been agreat many old receiver
diagrams published over the
years, and you could spend a
lifetime collecting them. If you
just want to build receivers,
don't spend too much time
looking, because the some of
the very best diagrams are here
in this book.

If you want diagrams
for solid state regen receivers,
you won't find many. Solid

Varactor Diodes

100K
Regeneration

Experimental Varactor tuning circuit

100K

+Volts

state devices make the con-
struction of complicated re-
ceivers easy. Not many people
have developed antique cir-
cuits with modern devices. Yet
if you study diagrams for oscil-
lators, receivers, and even ra-
dio amateur transmitters,
you'll get many ideas suitable
for inclusion in regen circuits.

Simple receivers can in

References:

CQ Magazine
76 N. Broadway
Hicksville NY 11801

publications from

Newington CT 06111

CQ Magazine, June 1972 details construction of atwo tube
DX regenerative receiver from 1931. A search through
“Reader’s Guide” at your local library should turn up other
articles as well. For subscription information write:

You should have a copy of “Radio Amateur’s Handbook” if
you intend to build radios and other electronic equipment.
Write for information on the handbook and other excellent

American Radio Relay League

no way compete against mod-
ern high-tech designs in overall
performance. But the lowly
regenerative receiver can pro-
vide more listening and con-
struction enjoyment, dollar-
for-dollar and component-for-
component than just about
any other design.

Build, experiment, and
enjoy.

One of My Favorite
Magazine Articles

The following four pages have
been reproduced from the
February 1966 issue of CQ
magazine. The late Walt Bur-
dine reported on the regen-
erative receiver built by Hi-
jame Suzuki of Japan. Re-
printed by permission of the
publisher.
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WALTER G. BURDINE.* W8ZCV

BOUT a year and a half ago I received a
letter from Hijame Suzuki of Tokyo.
Tapan and printed it in our column. The
results of that letter has brought many letters
about his receiver and his record of stations con-
firmed. T have received 37 letters about his letter
and many of them wanted to know more about
Hijame’s receivers and location. 1 wrote to
Hijame for more dope on his wonderful little
receivers and about amateur radio operators and
the license examinations in Japan. The following
is part of a condensation of the letters from
Hijame. I'm sure you will enjoy them as much
as [ did. By the way I might also do some other
columns like this if vou like to know more of
amateur radio in other countries.

Right after the story of Hijame’s appeared in
CQ (Dec. 1964) he sent me a diagram of his
receivers and a nice long 24 page letter. Here is
part of one paragraph. “I'm very happy to see
my letter and photo to you has been printed in
yvour and “our” CQ. 1 have received 5 letters
concerning the receiver asking for circuit dia-
gram and one of them is asking me to sell him
my receiver to him. But T don’'t want to sell my
radio to anyone, I want to confirm 200 countries,
using with my peanut sets. I will send to you

=R, F.D. 3, Waynesville, Ohio 45068,

The receiving position of Hijmae Suzuki, Tokyo Japan
and some of his QSL collection. All pictures were taken
by Hijame with a simple box camera.

Front view of receiver, dials may be bought frem any
radio supply house.

a diagram of my receiving sets so that your
friends may build them if they want,

“Some people ask me for a circuit diagram
of my receiver, they almost never ask me nothing
other than a circuit diagram. But could they
make a good regenerative receiver as 1.did? They
can not make a good one just by looking at the
diagram, I hold. The simpler a receiver, the more
difficult to build it. The number of turns of my
coils are not theoretical ones but experimental
ones with or without a signal generator (200 kc
to 30 me). I made the 3.5, 7.0 and 14.0 mc coils
first without an r.f. generator. From the first
time I intended to make surely solid-state coils,
so I used 1 mm d.c.c. wire for the 7.0 and 14.0
mc coils. This is very important because the coils
are the heart of the simple short-wave receivers.
So I have 6 or 7 hearts for my receiver. 1 tried
but 50 mec is not so sensitive. 50 mc is a v.h.f.
band and we can soon realize that it is difficult
to make a sensitive and stable circuit for v.h.f.
with low frequency techniques. The 50 me coils
are rather sensitive for a simple circuit,

“Thinking simply I can get a voltage ampli-
fication of 140 times (47.6 db) with the 7.0 me
coil so T could hear 127 countries on this band.
I have now heard 202 countries. I made the 202
country mark last month with 176 confirmations.
I think this is a new world’s record with a simple
receiver according to one of the top Japanese
DXers. | am very happy to report to you that
I have now finished my main aim as an s.w.l.
1 used 50 months for this goal and spent about

Top view of receiver,

February, 1966 ¢ CQ e 89
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$42.00 to collect QSL cards from 176 countries.
If I will not stop s.w.l.ing, I'll probably be able to
confirm 200 countries with my simple 2 tube
regenerative receiver fed by a 10 meter antenna.
I need not a bhig thousand dollar receiver at
present, my simple receiver will do.

"My pen-pal G3LHJ had worked 234 coun-
tries with 201 confirmations with 50 watts and
a quad as of last December. JA6PA worked 130
countries with only 8 watts and JA2LC worked
about 120 countries with an 807 and a three tube
regenerative set (one rectifying tube) five or
six years ago, getting a DXCC certificate. This
JA2LC’s attractive results with a homemade re-
generative receiver was one of the main inspira-
tions for me and I got started to listen to the
DX with a simple regenerative receiver with
my own modifications and ideas.

“I have heard 40 zones with 38 zones con-
firmed. T need zones 2 and 33 for completion of
confirmed all zones. 1 have heard 66 countries on
s.s.b. with 31 confirmed. T do not have a QSL
card from W1. I have heard 2 countries on 160
meters, 25 on 80, 127 on 40 meters, 170 on 20,

41 on 15, 2 on 10, 2 on 6 and 1 on 2 meters.
We do not have the 220 mc band and I have
heard no one on 432, I have heard 158 stations
on 6 meters and have been awarded the ‘50 MC
100" award of the JARL. The sunspot activity
is at its worst at this time and I'm sure that I
could have done better in 1957-58. I am doing
very well with my simple receiver and am glad
to know that my results are believed by you
and many others.

“l have learned much of my English Through
sw.ling and made many friends. Walt, | have
learned another thing by “s.w.Ling”. Of course
the technical approach of radio engineering is
very important, but what amateur radio stations
have as their goal is the world-wide friendship.
I have a theory that the so-called DX country
type of ham is not a real ham. Of course there
are time limitations but the local QSOs are im-
portant, in other words, the DXCC is not so
important as the deep philosophical point of
view. I believe that friendship is more important
than DXCC.”

In his February letter, Hijame tells me that

Panel-2mm fhick
/ Alumifiun

T T4 soread dial
Good smoothness
% required.

Ant,
O°

Fig. 2—Front panel layout. f5em
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Fig. 3—Top view of the re-
ceiver.
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he is 24%2 years of age and is studying to be a
radio engineer. He says, “I am going to finish
my student time with one more studying year
at my institute till March 31, 1966. I would like
to remain a student always in my heart till death.

“I live in a small house made of wood and
have never tried the receiver in a concrete or
steel house. My location is bad, noise-wise. My
closest neighbors are only 50 feet away from
my room and my house is surrounding many
other houses. My family has only a very small
backyard here. The antenna is a 10 meter wire
under the roof of my house, at ceiling high. 1
use this antenna because the antenna vibration
caused by the wind affects the stability of my
receiver. 1 have a ground plane for 2 meters,
30 feet high and even this affects the indoor
antenna. With this ceiling antenna and my simple
receiver I heard and confirmed UA4KED on

AF Tuning
1cm Metal Gan [
P

Antenna

7 me s.s.b. and heard the rare M1ZG on 3.5 mc
Al. The receiver is very sensitive but is bothered
by local man made noises caused by motors,
fluorescent lamps, T.V. sets, radio sets, aulo-
mobiles and other electrical appliances. 1 always
unplug the BC set when | want to really get the
DX. T use d.c. on the filaments. The radiation
from TV sets is the worst.”

1 am building one of these receivers and expect
to be listening in on you quite a lot soon. 1 will
also be on 40 c.w, looking for you as soon as
the antenna is up at my home. I will be running
low power, using a long-wire. When [ first
started, 1 used a receiver nearly like this. My
receiver used a 6D6 regenerative detector with
a 6C5 and a 41 audio amplifier,

To use this receiver with a speaker, this unit
will need another stage of audio, such as a
6AQS or similar amplifier tube. I will give you

Spacers
o
@ [l 1]
Trrrinrr
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Coupling
___.ﬂ.hémlnum
. hield
i i i
Cheke Col Fig. 4—Bottom view of the
SR receiver,
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Coils for the receiver. The three higher frequency coils

may be carefully wired in the socket or the bottom

cut off the form, the coils installed and the form glued

back in place. Adjust all cathode taps so to get the set

to regenerate at about 12 setting of the regeneration
potentiometer.

more information on the use of this receiver. By
_Lhe way almost all of the parts for this receiver
including the power supply and extra audio can
be built from the parts in any old television set
that you have laying around.

Don’t spoof at the little set, you might be like
the fellow that 1 was listening to the other night.
He was running 30 watts and the fellow that he
was talking to was kidding him about his low
power. The QRP fellow asked him if he had
ever tried low-power, and said he was having
a bushel of fun working the bands with his
peanut whistle, I have always believed that if
they can get here with low power I would be
ashamed to admit that [ couldn’t do the same.
Try low-power and a good antenna, see what
you are missing.

Rear View of the receiver. 20 meter coil in socket.

I must extend my thanks to Hijame Suzuki,
JARL-TA1-3477, Inokashira 2-33-12 Mitaka-Shi,
lapan for the information for this column. He
tells me that CQ cost him 300 yen before the
price increase and it is always two months later
than we get it. He is copying code at 20 w.p.m.
and the Japanese code at 18 w.p.m. Student ac-
tivities keeps him too busy but he will be on the
air this summer. He graduates March 31, 1966.
I'll be looking for you on the air, Hijame.

As an afterthought: the choke used in the plate
circuit of the 6 AUG6 is an article that may be
hard to get so in an emergency use the primary
of an audio transformer. A single plate to grid
unit may be used.

Next month we will show the Japanese
licensing procedures & regulations along with
Hijame's plans for 6, 2, 432 mc super regenera-
tive detectors. 73, Walt, W8ZCV

TABLE I-COIL DATA FOR THE HIJAME SUZUKI RECEIVEH_
Freq. o jii o | Band Spread
(M) L L Cathode Tapi |  Tapi
L8 414 t. N TaA e ‘ It None
(1.74-3.25) #26e. Smm H24e,
_ from L. ___close wound . ~
35 414 t. 3634 t. Vit None
(3.05-4.95) 2£26e. 1-10 ZF24e. Ilmm
mm from | pitch
s ; R e | B
7.0 4 1. #24e. | 2004 t. ¥t 12%a 6.
(6.81-12.2) fmm from #18e. 2Zmm
L __PE =
14 | 4t #23e. . T 9%t #18e. %L, 5t
(12.0-22.4) Imm pitch. pitch 3mm
9mm from
ar 24t #20 10%a t. #20 At 644 t.
(17.4-30.1) tinned, 1.5mm tinned, 1.5mm
pitch, 4mm pitch #
— ___ag 714 t. #20 At 4t
(21.6-40.5) tinped, 1.5mm tinned, 1.5mm
pitch, 4mm pitch  *
from La *
50 T 2t #20 6t 7#£20 14 t. 3% t.
(36-66) tinned, 2mm tinned, 2Zmm
piteh, 2.5mm pitch, 10mm
from Ls * dia. *
“Can be Airdux or equiv. )
tTurns from cold (ground) end of coil. 1 inch = 22.4 mm (approx 3/64" = 1 mm)
All coils wound on 1% * dia. 6 prong coil forms except where coil stock is used.
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CHAPTER ELEVEN

/eeceiuer Cond truction

e A ONE-TUBE REGENERATIVE
RECEIVER

Tue sIMPLEST receiver capable of
giving at all satisfactory results in everyday
operation is one consisting of a regenerative
detector followed by an audio amplifier. This
type of receiver is sufficient for headphone
reception, and is quite easy to build and ad-
just. A dual tube may be used for both stages,
thereby redueing cost.

Figs. 1101 to 1105 show such a receiver,
using a GC8G twin-trinde tube, one triode
section being the regencrative detector and
the other the audio amplifier. The eircuit
diagram is given in Tig. 1103. The grid coil,
Ly, is tuned to the frequency of the incoming
signal by means of condensers ) and 3, €y
being the bandsetting or general coverage
condenser and C3 the bandspread condenser.
Regeneration is supplied by means of the
tickler coil Lg; the variable plate by-pass con-
denser, (', is the regeneration control. The
receiver is coupled to the antenna through
C's, a low-capacity trimmer condenser. R and
(4 are the grid leak and grid condenser.

The audio amplifier section of the tube is
coupled to the detector by the audio trans-
former 7. Bias for the audio stage is supplied
by a midget flashlight cell, this type of bias
being quite convenient as well as cheaper than
other methods. The choke, RFC, is necessary
to prevent r.f. current from flowing in the
primary winding of the audio transformer;
without the choke the regeneration econtrol

condenser 'y may be ineffective. A swite!,
S1, is provided for turning off the “B" suppiv
when transmitting.

This receiver is laid ouf so that it can
converted into the two-tube superhet
scribed in the next section, using most of ti
same parts over again and utilizing the sa»
chassis and panel. The superhet will give i
proved performanee, but iz a little more di:i-
cult to build and adjust. By building the o:.-
tube receiver first, the beginner will acqu: »
experience in the operation of regenerati »

Jtc Fig. 1102 — A rear view of 1
one-tube regenerative receiver, 'l
erid econdenser and grid leak .
supported by their wire leads |
tween the stator plates of the tuni
condenser and the grip cap on
tube,

<& [ig. 1101 — A one-tuhe rege

erative receiver,using a double trio: -
as a regenerative detector and awid:
amplificr.

CHAPTER ELEVEN
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-; LS Ry 6C86

Fig. 1103 — Circuit diagram of the one-tube regener-
IIIIVL l’i:‘l.»clvel‘.
{ he Ca — 100-ufd. variable (Hammarfund SM.100).
Ca— 15-ppfd. variable (Hammarlund SM-15),
Cq — 100-ppfd. mica.
Cg — 3-30-ppfd, mica wimmer (National M-30).
It1 — 1 megohm, 4 watt,
L1, L — See coil table.
Ty — Audio transformer, interstage type, 3:1 ratio
(Thordarson T13A34).
5 — S.p.a.t. wggle switch.
RFC — 2.5-mh. r.f. choke.

circuits which will be helpful in building and
using the two-tube receiver.

The construction of the receiver is shown in
the photographs. The chassis measures 514 by
9% by 114 inches. The three variable con-
densers are mounted on the panel three inches
from the bottom edge, with Cg in the center,
("1 at the right and s at the left. The con-
densers are 314 inches apart, center to center.
The tube socket is directly behind (3, its
center being 214 inches from the panel; the coil
socket is 214 inches to the right. The audio

rmll qu

E eceiver Condfrucf ion

transformer is mounted along the rear chassis
edge as shown. All ground connections may be
made directly to the chassis, making sure that
the paint is seraped away and that good con-
tact is secured.

The wiring underneath the chassis is very
simple. In the photograph, Fig. 1104, the
antenna connection strip is at the left, with
Cssupported by the wiring to the antenna post.
The ground connection is soldered to a lug
under the nut holding the conneetion strip
in place. The choke RFC also is supported by
the wiring. The bias battery (the zine can is
the negative terminal) is soldered to a lug
strip as shown. The headphone connections
are made by means of tip jacks mounted on
the rear edge of the chassis. Filament and plate
power are brought in through a four-wire cable
which enters the chassis through the rear edge.

The coils are made as shown in Fig. 1105
and the coil table. Both windings should be in
the same direction. Using the standard pin
numbering for four prong sockets, pin 1 con-
nects to ground, pin 2 to the plate of the
detector, pin 3 to RFC and the stator plates of
Cs, and pin 4 to the stator plates of €1 and Ca.
Ly for the B, C and D coils should have its
turns evenly spaced to occupy the specified
length; the wire may be held in place when
the coil is finished by running some Duco
cement along the ridges of the coil forms.
Be sure to clean any excess goldering flux
from the coil pins after the wires are soldered
in place; rosin flux in particular will form a
thin insulating film over the pins and prevent
contact when the coil form is insertfed in the
socket.

The heater supply for the receiver may be
either a 6.3-volt filament transformer (the
l-ampere size will be ample) or a 6-volt bat-
tery. A 45-volt ““B” battery should be used
for the plate supply. The “B" current drain is
only a few milliamperes, and a medium- or
small-size “B” battery will give excellent
service.

BOTTOM OF SCCKET
OR COIL FORM

Fig, 1105 — Method of winding coils for
the one-tube regenerative receiver,

Fig. 1104 — Bottom of chassis view of the
one-tube regenerative receiver. Construetion
and wiring are extremely simple.
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ONE-TUBE REGENERATIVE RECEIVER
COIL DATA

Coil Crid Winding (L1) Tickler (L)

A 56 turns No. 22 enamelled 15 turns No. 24 enamelled
B 2 w0 o I w6 “

C ls " EE “ 5 i it i i

D In k0 & ai - s i L L di

Alleoils wound on 114-inch diameter forms ( Hammarlund SWF-4).
Grid windings on coils B, C and D) spaced to oceupy a length of 115
inches; grid winding on coil A close-wound. Tickler coils all close-
wound, spaced L4 inch from bottom of grid winding. See Fig. IIIJS-

Frequency range: Cail A — 1700 to 3200 ke.
B — 3000 to 5700 ke.
€ — 5400 to 10,000 ke,
D — 9500 to 18,000 ke.

After the set is completed and the wiring
checked to make sure that it is exactly as
shown, insert the C enil (selected becausesignals
can usually be heard in this range at any time
of the day or night) in the eoil socket and
connect the headphones, antenna and ground,
and the heater supply. After the heater supply
has been connected for a few minutes, the
tube should fesl warm to the touch and there
should be a visible glow from the heater, The
“B" battery can now be connected and the
switch, Sy, closed.

Now turn the regeneration condenser, (g,
starting from minimum capacity (plates all
out) until the set goes into oscillation. This
phenomenon is easily recognizable by a dis-
tinet elick, thud or hissing sound. The point
where oscillation just begins is the most
sensitive operating point at that particular
dial setting,

The tuning dial may now be slowly turned,
the regeneration control knob being varied
simultaneously (if necessary) to keep the set
just oscillating, A number of stations will prob-
ably be heard. A little practice will make tun-
ing easy.

If the set refuses to oscillate, the sensitivity
will be poor and no code signals will be heard on
the frequencies at which such signals should be
expected. It should oscillate easily, however,
if the coils are made exactly as shown. It some-
times happens that the antenna takes so much
energy from the set that it cannot oscillate,
this usually resulting in ““holes’” in the range
where no signals can be picked up (and where
the hissing sound cannot be obtained). This can
be cured by reducing the capacity of Cj (un-
screwing the adjusting screw) until the detector
again oscillates. If it still refuses to oscillate,
the coil Lo must be moved nearer to I or, in
extreme cases, a turn or two must be added to
Ls. Thiz is best done by rewinding with more
turns rather than by trying to add a turn or
two to the already-wound coil. For any given
band of frequencies, adjust s so that the
detector oscillates over the whole range, using
as much capacity at Cs as is possible. This will
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give the best compromise between dead spots
and signal strength. It will be found that less
advancing of the regeneration control, Cy, is
required at the high-frequency end of a coil
range (C at or near minimum capacity) than
at the low-frequency end. The hest adjust-
ment of the antenna condenser, s, and the
feedback coil, Ls, is that which requires almost
a maximum setting of the regeneration control
at the low-frequency end (maximum capacity
of C1) of any coil range.

Coil A misses the high-frequency end of the
broadeast band, but it is possible to hear
police stations and the 160-meter amateur
band with it, as well as other services. The
amateur band is most easily located by listen-
ing at night (when there is the most activ-
ity), setting Cz at maximum and slowly tuning
with €1 until some of the police stations are
heard. These stations operate on 1712 ke., so
that once found they become ‘‘markers’ fo
the low-frequency end of the band. Further
tuning then should be done with the main
tuning dial, and many amateur stations should
be heard.

Loecating the amateur bands on the othel
coils is done in much the same manner, by
searching carefully with €. The 3.5-4.0-Me.
amateur band will be found on eoil B at aboul
807, setting of C'y; it will be easiest to locat:
this band by setting €z at minimum capacit)
(plates unmeshed) and adjusting C; until
amateur 'phone stations are heard. Again thi-
is best done at night, when the activity i
heaviest on this band. On ceil C, the 7-Mc.
amateur band will be found with C; meshed
about 609; the 14-Me. band (coil D) is found
with €1 meshed about 209;.

A suitable antenna for the receiver would be
50 to 75 feet long, and as high and clear of sur-
rounding objects as possible. The ground lead
should preferably be short; a ground to a heat-
ing radiator or water piping is usually good.

Reprinted from the 1942

“Radio Amateur’'s Handbook”

19th edition




