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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 tha.t 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 p1st 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 similar volume once a year; in other words, 
a Year Book of Short Waves, to keep pace with this growing art. 

N ew York, N. Y. 
Winter, 1933-1934. 

HUGO GERNSBACK 
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SHORT-WAVE 
RECEIVERS 

.·1 
J 

c 

4·Tube ••MASTER COMPOSITE'' 
• THREE thousand S. W. fan s cannot 

be wrong. Results prove it, because 
tests on the receiver which was voted 
ideal by so many sure does the job 100 
per cent. Sta tions all over t he wor ld a t 
loud speaker volume, low back-ground 
noise, plus a very satisfactory degree 
of selectivity, are t he r esult. 

Permit the author to express his 

By Clillord E. Denton 
tha nks 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 a r e other manufacturers making 
similar equipment that will give equal 
result s 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 v1s1on and aid 
equipment that will 
short-wave reception. 

in developing 
permit "real" 

Description of Receiver 
Looking at the set from the fron t 

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 
antenna. When a doublet antenna or a 
Lynch transposed 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 conditions. 

The second knob from the left con
trols the antenna compensating con
denser and it "works like a charm." 

The third knob ·controls the switch
ing of the phones into and out of the 
ciPcuit. When the phones are in· use 
no signal will come from the speaker 
and when the .speaker is in use, no sig
nal will come from the phones. The 
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• • • .., ........................ . 
The "Master Composite" short
wave receiver, incorporating all 
major features is 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 maµy 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. 

•• ' , , " , ' , ..... , t t , t t t t ' , 

• • • 
Photo at right shows rear view of the 4· 
tube "Master Composite" S-W Receiver, 
showing the shield cans, inside of which 
are the plug·in coils. National 6-pin coils 
with the R-39 low.Joss forms are used. 

The Ideal Receiver 

Bottom view of the "Master Composite" receiver, showing the 
neat arrangement of the various resistors, R.F. chokes and 

by-pass condensers. 

For You 
phones are permanently connected to 
the two binding posts provided on the 
rear of the chassis. 

Regeneration in the detector stage is 
co.1trolled by the remaining or fourth 
knob and is very smooth in action. The 
potentiometer of 50,000 ohms gives a 
noiseless variation of the voltage ap
plied to the screen of the 58 type tube 
used as the detector. The action of 
t he 58 type tube, as far as regenera
tion is concerned, is superior to the 
results obtained with a 57 type tube. 

Of course, the two aluminum covers 
marked ANT and DET mark the plac
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 by 
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 tJie rear of the 
detector tube and has the high induc
tance choke, coupling condenser and the 
grid coupling resistor mounted in the 
can. Thi s 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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SchematJc diaizram 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- less hum. The 59 is a 
cathode type (heater) tube-which ex
plains the hum reduction. 

ANT. -

Space is provided on the rear of the 
chassis to the left for an output 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 

Ct2 
./ 

- · - · _ j.,..._ GANGED 
i t_, _ _ 

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 connec
tion is for the power cable; five wires 
are all that are necessary for these con
nections even t hough the designer used 
a six-connector 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 .under 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 switch and the regenera
tion control are mounted on the chas
sis and are controlled from the front 
panel by means of the flexible couplings 
and the 5-inch long, 14-inch diameter 
bakelite rods. This layou t 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 
various by-pass condensers and resist
ors. 

Three .01 mf. mica condensers u sed 
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 screen 
of the detector are mounted one above 
the other, by means of small brass col
lars. 

The small resistors, radio frequency 

~..,.- GND. 
CHASS IS 

Picture wiring diagram, showing in A-B-C style jus t how to build the "Master Composite" short-wave receiver. You will find 
this set easy to build and also easy t o tµne--and . speaking of a "hot" signal- wait till you hear it! 
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TOP VIEW OF POWER. PACK LAYOUT 

The two photos at left show the plate supply unit from the side and from the bottom. 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 
I-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 

Ht6-32 
SCllEW 

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

Many set-builders are not 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 ready-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 volt by-pass con
denser, under the chassis, as shown in 

TWO 
MCILeS 
DIUUfD 

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 
side of the chassis near the power 
transformer. 

Wiring can be done in less than 20 
minutes after the soldering iron is 
heated. Follow the pictorial wiring 
diagram, if you are not familiar with 
the regular wiring diagrams. 

Solder all connections carefully and 
be sure that there are no cold rosin
core connections if you want the best 
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The two drawings ~t left show reepedively how to make plug-in coil handles and also how to wire up the "coi.1'' sockets. The 
data for wmdlng the National type plag-in roils for the "Master Composite" 4-tube receiver are shown at right. 
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Details of chassis and other parts used in building the "Master Composite" Reeeiver. 

results. Make sure that the solder flows 
thrmtgh the joint thoroughly. The iron 
must be kept clean, well tinned and hot I 

Tuning Frequency Range 
Coils can 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 
13.5 to 25 meters ... _ ................................. No. 61 
23 to 41 meters ................. - ..................... No. 62 
40 to 70 meters ........................................ No. 63 
65 to 115 meters .................................. .... No. 64 
115 to 200 meters ....................... ........... .. No. 65 

Those interested in band spread coils 
have a choice of the followin g coils: 
Band Coil Number 
20 met'er ................................................ .. No. 61A 
40 .meter ................................................ .. No. 63A 
80 meter .................................................. No. 64A 
160 meter ............................................... . No . 65A 

In the photographs showing the S-W-C 
"Composite" receiver the 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 a t loud 
speaker volume. Nevertheless, it is recom
mepdcd that one of the newe.r transposition 
lead-in types of antenna be employed, such 
as the system recommended by Arthur H. 
Lynch in the article "Reducing N oise on 
Short Wave Aerials," (See SHORT WAVE 
CRAFT for August, 1932, and "Good An
tenna Design" in SHORT WAVE CRAFT 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 a nd 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 is 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 t erminals 
of the set, without using an output trans 
former. Generally the magnetic speaker 
will not match the tube impedance and i t 
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 circuit-then 
go ahead and build. Use care in the con
struction and see that everything is fast
ened firmly in place. Loose parts r esult 
in noise and noise is especially to be 
avoided in a short-wave receiver. 

Make all connections in a direct ma n
ner. Do not have loops in the wiring a nd 
be sure that every lead from the tuned ci r
cuits of the radio frequency a nd de tector 
are wired by connecting wires. Do not de
pend on t he chassis for common connec
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 w AVE CRAFT 
and represents the majority opinion of the 
readers. Some of you may ha ve wi sh ed 
that the set were a super-het and many 
may not like the method of rege ner at ion 
control (for example) but the ma j ority 
wins. So, here is YOUR set. 
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Parts List 
One National Co. Type ?-RE 100 tuning 

condenser (Cap. lOOmmf. each section) . 
(C2, C3.) 

Two National Co. Short Wave Chokes, 
Type 100, (RFCl, RFC2) (2 .!\ M. R . ) 

One National Co. Radio Frequency Choke, 
Type 90 (RFC3) (90 M.H.) 

One National Co. Screen Grid Coupling 
Impedance Type SlOl (AFl) 

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

Two National Coils Sockets, Isolantite 6 
prongs for National Coils (Ll, L2) 

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

One National Co. Antenna Compensating 
Condenser, Type ST-50 (Cl) (Cap. 59 
mmf.) 

One National Coil Cabinet (optional) 
Two National Co. Tube Shields Type 

T58 (Vl, V2) 
One pair of the following National S.W. 

Coils, Nos. 61, 62, 63, 64, 65 (Ll, L2). 
One National "Full Vision" Tuning Dial, 

Type VKE 
Three Micamold .01 mf. mica condensers 

(C4, C5, C12) 

One Micamold .0001 mf. Mica condenser 
(C15) 

One Micamold .00025 mf. mica condenser 
(CB) 

One Flechtheim Tubular Condenser .01 
mf. (ClO) 

One Flechtheim Electrolytic Condenser 
Type LTlOOO (Cll) 10 mf. 30 Vts. 

Two Flechtheim .25 mf. Bypass condens
ers (C6, C7) Type GF25 

One Acratest Wire Wound Resistor, 5 
Watt, 7000 ohms Cat. No. 5900 (R6) 

One Acratest Wire Wound Resistor, 5 
Watt. 400 ohms Cat. No. 5900 (RlO) 

~RONT 
PANEL 

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

One Acratest Carbon Hesistor, .5 Watt, 
2000 ohms Cat. No. 3500 (R7) 

One Lynch Mfg. Co •. 5 Watt resistor .5 
meg. (R9) 

One Lynch Mfg. Co .• 5 Watt resistor .1 
meg. (RS) 

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

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

One Lynch Mfg. Co. 1 Watt resistor 3000 
ohms (R4) 

One Frost 40 series potentiometer Cat. 
No. 6182 (Rl) 3000 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) 
One Yaxley S.P.D.T. rotary jack switch 

(S) 
One Wafer socket and male plug for 

speaker 
One Eby Ant. Ground terminal strip 

(Tl, T2) 
One four-prong chassis mt'g plug and 

socket cable connector Type 7A-11 and llA 
( T5, T6, T7, TS) 

Two Eby Insulated Binding Posts (for 
phoneP) (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. Aluminum panel is 
dipped and the steel panel is cadmium 
plated. 

T.,;;o Blan-The-Radio-Man, special alu
minum shields for the coils 

Two Blan-The-Radio-Man "Hand-Hole'' 
Covers for the coil openings 

Two Blan-The-Radio-Man flexible cou
plings 

Two 6 inch lengths of bakelite % inch 
in diameter 

Four small brown knobs 
Four 5 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, etc. 

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 
Federated Purchaser No. 2503 ( CHl, 

CH2) 
Three Flechtheim Electrolytic Condens

ers. 8 mf., 500 volts peak. Type JWSOO 
(Cl) 

One Flechtheim Dry Electrolytic Con
denser 8 mf., 500 peak volts Type KL800 
(C2) 

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

Aluminum chassis by Blan, The-Radio
Man 

One Federated Purchaser power switch 
No. 4112 (S) 

One Federated Voltage Divider Cat. No. 
3915. 25,000 ohms with taps (R) 

One Five Wire Cable (Use No. 16 wire 
in cable if possible) 

One Rubber Grommet 
One Four prong wafer socket. Marked 

280 (80) 
One Raytheon 80 rectifier tube (R.C.A.) 

My Idea 
of A 

Band Switch 
By 

ANTHONY HOLTGREFE 

can be made very easily, with prac
tically no cost, by simply using all 
the old material that every radio or 
short-wave "bug" has on hand. 

0 0 0 0 

0 0 0 0 M KEY TO 
MATERIAL 

8 = BAKELITE 
M = Ml:TAL.. 
VV= VVOOD 

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. KNOB i::OR 

AOIUSTINGlll~-'-+----'--------"' 

SWITCH 
TOP VIEW 

M 

r-·---.------J 
; • I 

BOTTOM VIEW 

/ 

B 

M 

SKETCH above s hows a verv 
clever design of band-change 
switch, which any short wave 
fan can easily .build 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 very satisfac
tory manner. 

By looking over the sketch 
you will find that the switch 

By drilling the front panel for 
two wood screws, one on each side 
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 set
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 
"Best" 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 
b ronze or German silver, so that 
they will have even tension at all 
positions of the switch. 
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The DENTON 
'-'-ECONOMY 

THREE'' 
By CLIFFORD E. DENTON 

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 

Another view of the Denton "Economy Three" which utilizes 
the latest discovery in an efficient inductance-switching system 
for changing the wave-bands, without resorting to plug-in coils. 

bands. 

• THREE tube short wave receivers 
are very popular today. The results 

that can be obtained with a properly 
designed and constructed set are the 
reason for their. popularity. 

Most set builders use one stage of 
Tadio 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 Tuns 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 
"Econoniy-3" because it offers the max
imum sensitivity, coupled with smooth 
regeneration control, for the minimum 
cost. 

As it is wise to have an audio stage 
and the cost of the additional parts for 
its construction is so little, a "high 
gain" pentode type tube is used, the 
output of which can be connected to a 
loud speaker or used in conjunction 
with phones, as desired. For the best 
results with this tube, use high im
?Jedance phones so that greater signal 
strength may be developed. If possible 
use an output-matChing transformer 
for this purpose. 

Circuit Description 
In the outward appearance of the 

circuit diagram the receiver will have 

Parts List 
One Hammarlund Tuning Condenser Type 

MCD-140-M (140 mmf. cap. per section). 
(C2, C6) 

One National Tuning Dial 4" Type VBD 
One National R.F. Choke Type 10() (RFC) 
Three By-pass Condensers .25 mf. (C4, CS, 

CS) 
One Tubular Con denser· .003 mf. (Cll) 
One Tubular Condenser .00025 mf. (C9) 
One Tubular Condenser .015 mf. (ClO) 
One 50,000 ohm potentiometer with power 

switch (R3, SW3) 
One Acratest Midget Condenser 25 mmf. r.a-

pacity (C3) 
Three Acratest 4 prong sockets 
One Acratest 20,000 ohm, .5 watt reeistor, 
One Acratest I meg . . 5 watt resistor (RS) 
One Acratest .25 meg., .5 watt resistor (R4) 
One Acratest 5 meg. resistor .5 watt (RI) 
One Acratest .0001 mf. mica Condenser (C7) 
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 1/1 pound spool No. 22 D.S.C. wire 
Two Acratest Selector switches (SWl, SW2) 
One Eby Type 17 moulded twin-jack for 

phone or speaker connections (3, 4) 
One Eby Antenna-Ground Type 22s Molded 

twin-posts (l, 2) 
One Blan al uminum panel and chassis 
One pair of Blan Brackets 
Acratest grid-leak clips, Type 3892 
Two Acratest 1" diam. black knobs 
One Acratest 6 wire cable. 

(5, 6, 7, s. 9) 
One' Type 33 Output Pentode (33) Triad 
One Type 34 R.F. Variable-Mu Tube (34) 

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

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

The coils are home-made, in fact the 
co~ls 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 m constants and electrical 
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 cir:::uits into alignment so 
that resonance will be obtained ~ith 
the s ingle 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 ~n the tuning range, 
due perhaps to differences in the tube 
shields used as coil shields, then it may 



12 OFFICIAL SHORT WAVE RADIO MANUAL 

• 
This 3-tube short-wave 
necessity of removing 

receiver does away with the 
and replacing plug-in coils; 

it employs instead a newly devised switching 
system, whereby the most used bands, the 20, 40 and 
80 meter, can be tuned in by merely turning a pair of 

• 
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
densP,. 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 circuit 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 

LI 

2 

2 

switches. 

llo Plug-In Coils-All Common Wave-Bands 
Tuned In by Switches Using New Ci•eult 

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 coil is divided into three equal 
windings 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 near L-3, the com
plete coil is in the circuit and the high
est wave bands will be covered. 

5....-e:~fsv. 

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 circuit 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 
currep_t to the filaments will not exceed 
the r ated 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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BLACK" COIL N!. SIZE OF 

6 VELL.OW tURM$ WIRE 
....- A- c+ 

~7,,.-YEL~OW LI 
A+.8- LZ 

R6t 8 Sc• . I< L3 
I GREEN L4 c- 13 .SV 

.9/, MAROON 
LS 

B+ .67.SV l6 

6 N! .22 0.5.C, 
s N!.22 0.5 C 
20 N2 . 22 0.5.C. 
6 N2.30 O.SC. 
6 Nt.30 0.5.C . 
6 N2.30 Q.S C. 

'---'3~~.liJl .. [t-C}-~~~Y~E~LL~O~W-1..-.417·'A+ 
B-

B LACK i GREEN" 8 ,c
'----''-"'-'-'--'-="-"-41' 13.5 v. 

MAROON s~e+ 
~~~~~~~~~~~--.J'--~~~~~~~~~~~:::..:..:::.:....L..~~·67.SV. 

Bot~ schema~ic and picturized wiring diagrams are shown above for those interested in building th.e Denton "Economy ThrE'e" 
.receiver. This set employs three battery tubE's and switch-type inductances instead of plug-in coils, to cover the most used bands, 

the 20, 40, and 80 meter bands. 
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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. 

Experiments with the 34 tube in the 
detector socket have been quite satisfac
tory, resulting in very smooth control of 
regeneration , but with an apparent f all ing 
off the sensitivity of the r eceiver, al
·though the difference in sensitivity is not 
enough to cause the person testing the set 
to say that the 34 tube could not be used 
in this position with satisfaction •. 

Operation 
Place the 34 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
point also means that they will last the 
longest 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.1 and S.W.2 to the same iden
tical tap, so that · both coils can be tuned 
to resonance. Turn the regeneration con
trol, which is mou.nted on the left-hand 
side 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 
oscillates, slowly ·. turn the tuning dial 
which drives condenser C-2 and C-6. Keep 
the regeneration controls in position for 
maximum sensitivity. Vary C-3 for the 
maximum signal, as this condenser is us.d 
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-3, it will then be 
necessary to change the coils sli.ghtl:v so 

that the tuning characteristics of the 
co ils will coincide. If the 32 tube regene r
ates too quickly and not smoothly, vary 
resistance R-1 and reduce the capacity of 
condenser C-9, genera lly t esting the value 
between .0001 and .00025 for C-9 and s tart 
at 5 megohms for R-1 and work down to 1 
meg. if necessary. Variations between 
condenser C-9 and r esistor R-1 are to be 
so adjusted th at the regeneration control 
R-3 is about between 14 and 'h 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 
maxim um convenience. 

Most experimenter s a r e familiar with 
the problems to be encountered at thi£ 
point and there should be no difficulty 
with a few hours of final adjustment with 
this rece iver 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 se t work
ing smoothly. 

Construction Pointers 
There is little to be said about the con

struction, as the photogra.phs clearly show 
the placement of the parts as well as 
most of the wires in such a manner that 
th e set should go together with very little 
trouble. 

Some mention should be m·ade of the 
method of supporting the coils within 
their shields. Th is is done in a s imple 
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 inner wall of the 
tube shield base; allow this coating to 
harden for a short time and-then place n 
greater amount of the solder on the Inside 
of the shield socket and allow the bracket 
to rest in place for as long a time as 
possible. It is a good idea to let the 
solder harden all night, if possible. 

Of course 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 h ave good mechanical support 
witohout 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 u sed to 
hold the chassis in place. Loose nuts and 
bolts here will r.au?e noise. 

Use care in so ldering to the switch con
nections and do not permit sold.ering flux 
to drop down between the contacts, as thi s 
will cause lo sses; this is a common fault 
of constructors when so ldering to t ap 
switches. R2 is twenty thousand ohm re
sistor. 

Top view of chassis. 

A Reeeiver That Laughs 
At STATIC By JOHN L. REINARTZ 

H m Hf:+l. R EGE><ERAT>ON 

' 4 5 I 2 3 4~ - ------ -- ~ 

\®~
/ 0 ~ PANEL 
~ - / FRONT 

(;) ~ / . ~-~-~-J~ ANTENIJA 

Fig . 2-Front-t•nnf.l'l , . it"w of th«" receiver 
that "laughs .nt stnti<>'' und other inter

ference . 

• TO circumvent the disturbance caused 
by static and other uncontrollable in

t erference in the· reception of radio has 
been the .goal of many experimenters. 
A number of devices have been advo
cated that should help to 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 

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 frequencies to be 
received simultaneously through the same am
plifier system. 

two signal s of different frequencies to be 
received at the same time through the 
same amplifier system; that is, one can 
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 capability to balance out 
such interference as static and other non
tunable interf~rences. 

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 th 0 

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 r esult is so good 
that many of you will wish to build such 
a receiver, the description of which fol 
lows: 

The circuit u~ed (Fig. 1) will be recog
nized by the old-timers as the one which 
the w1'iter has used for th l' la st ten year s 
and has found no good reason to dis
place, especially on amateur frequencies . 
The only difference is that there are two 
of them, so connected that the audio sys
tem start s in -0ne and ends in the othel' 
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 dingran1 of tl1e ReinRrtz interfer ence elhninntion re<."eh·ing circuit for bnttf"ry tul>es: Fii:;. 3, nt riµ:ht, 
Mho"·H the sanu· c ircuit ndnpte(l for use " "ith . .\.C. tui>eR. 

in s ulated from rnch other rxcrpt throu gh rapac
ities. If we wish to hou se tht'm in cnbi11PI~ 
they must be in s ulated from each othP L'. FcJr 
the time lwing we will mount both parts of 
1he system on a bakelite panel 7 x 1-! in ('h t.•s 
in s ize, using a hasel.Joard of the same size to 
mount the amplifler parts on at the same time. 
...\. connecting strip to ronncct our butte ri es tu 
i s mo11nte<l on tlie ha~f'hnanl. 

Fig-ure 2A an<l. B shows the panel and lJa~t·
hoartl r cspectiYl'ly . T h e large di als nre thP 
two tuuiug dial~ , while the two sma ll 01ws 
are the reg<'ueration control ancl the ante n na 
euupling coudcn::wrs l'l' Spectively, one se t fur 
each tuning system. 

'Ve are going to use the type '30 t'ul.Jcs for 
1let1•ctors n111l the amplifier. as we have to use 
se parate .iB" bn ttC'ri es for a11 these tulH:s. J t 
won't take as many as if we used the •;_a or 
the ';}3 type tul>c ~, although you may u se the'111 
if you desi re to. An amplifying tran:-;forn1p 1· 
couples our t.l ett·c tors to the amplifier in sut'h 
a way tlrnt C'tH'l' .~Y from eithrr cl 1·tector e11t': ·
gizcs the amplifi l1 1' . If the energies from tlit• 
two detectors arc equal and oppos i te at tl11• 
same time, nu s iiual will he t.rn11 :·m1itt1·d h.\· 
the amplifier; this is of course what we ha n • 
been after. 

Kow that we haYe all the parts properly 
mounted we will mak <~ 11p a set of tuning coib. 
Starting! with the 80-ml'ter band we make two 
coils of 10 turns encll, about 2 inches in <linm
etcr and _of Ko. lll wire. Then we mnk e two 
more of :20 turns each with a tap at 10 turn~. 
the diam<'ter und wire size to be the sawC". 
The 10-turn coil conurcts between No. 1 and ~ 

and the :20-turn c·oil culllwcts UctwPPn Ko s. 3. 
4 and 5, the ends {>f the coils being to the 
right. 

\\·e are now rrady to connect· our "A" and 
~'B" bn tteries . Each tu he must b~n·e a sep
arate ".A." butte ry. so w e co nnect two dry celh 
to each of our three t u bes throu .:.!.' h n pro!Jer 
Jllamrnt resi s tor a Htl on e 45-Yolt "B" battl' I"~' 
to each dPtector. being certai n that w e llHlkc 

thiS important connect ion so that the- n cgnt:i,·e 
uf the "'B" Uuth'l'Y g-oe~ to the filament of one 
lktector tul.Je and the positive of the same 
'·B"' battery goes to the plate connection of 
the other tulle th rough t he radio frequency 
chqke coil. The amplifier batte ries are <'011 -

nt•cted in the u sual mannrr. Thl'D we cnnnPct 
the amplifying transfo rmer betwern the two 
positive connectlon s of the two <lrt<'ctor '·H'' 
U:itteries, the s11cond con nectio n goi11g to the 
gr id of th e amplifi('r with a grid bias hattrry 
of minus 4.5 Yolts an<l a plate voltage through 
our phones of !JO. 

Now h_•t ' s see whut happens. Our nnte11na 
is con11rctrd throu;.:b coupling- co nd ensers. \Ye 
co ntrol our rcg<'nern tion through the l 00 mmf. 
r egenrrntion co1Hknser in each plate circuit 
anll tu11e our two receivers by the t wo 100 
mmf. tuni1i",~ co11tlf'n sers. I....et ns tnne one l'l'

ct\ iv rr to some s i.!!11al in the ama teur hand a11cl 
the othf'r to a hi gher frPqUf'IH'Y s ignal in the 
same halld. Detui1e them so t hat yo u obtain 
a. .-,oO-C'ycle ton e frC'QUC'ncy from one and an 
SOO-ercle ton e frN1ne11c.v from the other. 

Let us n ow fo llow them throu~h th e system. 
'l'hc sig11 al from the left rece i \·~r goes through 
the amplifying tran~fonner to the plnte of the 
tuhe in the left n•cpi\·er and t h e s ignal from 
the right rece i\·er ~oes through th e a mplifying 
transformPr in the opposi tP 1li r<·dion to the 
plate of th e tube in the right r eceiver. Both 
signa ls, lH•cause of the difft:>i·cnC'e in tone fre
q1H•nc~·. will he imprrssr <l on th e g- rid of the 
amplifying- tube n11<1 we will h<'ar thl'IH in the 
phonl's, on e n. ~OO·cyrle signal and the other 
an 800-cyc le s ig11al. "~e will h n\·(' Jo ts of fnn 
Inning to two tliffcrrut frequen c if'S at t h e same 
time- and li s tf'ning to the C'onver !-; ation s lie
twPen two a 111 atC'nrs who are i11 co n tn«t with 
cad1 otlH'f, du in .~ this without t hp nrcessity 
of retuning for <':1«h !=> ignnl. n s w e woul1l baYe 
to do with our con Yentional tuners. 

:"\ow let u s St>e who1t hnppe11 s if we hnYc 
some non-tunable intcr f<•rPn ce. 81q1pt1 Sp we :-;d 

a h11zz1• r g·oing in th 1• r1H1Jll. "." t111w to a 
:->i .!..!·n al ''"ith t·lt e kft l'!' <'f'h·f'r nnd 111111 thP tnhf' 

ont of the right receiver. The interference is 
nry bad. Now we r eplace the tube in the 
right receiver nnd tune to some s ig nal. \Ve 
find that we ca n hear the signal which before 
was innn9il>le through the interference. To 
r1·1luC'e the interfe rence as mu ch as possible, 
WI.' cardu ll.r ad just ou r anteuna condensers 
aud n•genernti,·e feed back conde nsr rs unti l 
the inter fernce is· a minimum. The two .tuning 
condensC"rs arc Ulljusted as close to the d esired 
signal fref{ueney as possible, one o n one side 
of the carrier and one on the other s i<l e of th e 
carrier, d ifferin g by an audio frequ ency which 
is passed on through the amplifying trans· 
former to the amplifi er. 

Signals that could not be cop ie<l with just 
one of the receinrs could be copied with no 
trouble at a ll when u sing both receh"ers and 
cancelling the intrrference at the nmplif~·ing 
transformer. It takes a little patience to make 
the proper ad justments. but th e res ult s are 
very worth whil e. 'To be able to Jh:t("n to two 
frequencies in or out of the snmf' nmn teur band 
makes listening-in even more desirable. 

:Mnn.v amateurs will find in t his receiver a 
solution to th eir interference problems, and will 
build one for g-Pnl'rnl all-aronrnl use. Such 
tubes as the '24 and '4i can be used. obviati11::: 
".A." batteries. '-fhe circuit rcciuirpments for 
these tubes must, of course, be observed. 

To reduce interference between ci rcuits, the 
tuning coil s should be turned at r ig ht angles 
to rach other . 'Yhen enc losed in a cabine t 
this precaution need not be follow ed. The coils 
themselYes are so simple that no (le~rription i ii 
necessary. They can be made to suit condl· 
tions or can be found on plug-in forms to suit 
the maker. The radio frequenc)· choke coils 
are wonnd with No. 30 wire on a I-Inch diam. 
eter cardboard tube 2 inches long and mounted 
on corks glued to the baseboard. 

What to remember when building this re· 
ceiver: Unless yo u use the separate hea ter t ypr 
tubes you must use sepa rate ".\ " batteries: 
you must use separate "B" hatteries for ·an.'· 
type of tubes; yon must not ground the re
ceivers directly, I.Jut through a .1 mf. condensPr. 
You can ground the filament of the ampllfi1·r 
tube. You must be snre to make the pint•• 
connections of the two receivers just as shown: 
otherwise you undo what you haYe been tr~1 ing

to do. You can use as much amplification as 
you mn_,;· desire. The connections for any 
a<l1l itiunal amplification are conv entional 

The present form of the receiver Is as shown 
in th e photo, each half of th e receiver bein::: 
in a sec tion eac h side of the center section i n 
which is the amplifier. This center section 
a lso has mounted on the front of the cabinet 
a two-section condenser by which the two 
halves are balanced to the aerial, t he rotatin:.c
part of the condenser being insulated from 
th e cabinet. The two tuning conden sers arf' 
insulated from direct ground connection with 
an insulating condenser mounted inside of thl' 
respectiv e sections. This a ll ows the tuninz 
condense rs to be mounted directly to the en 1;. 
inet without insulating bushings. The ampliAf•r 
tube is coupled to the two detector tuhrs 
through a regular amplifying transformer. T:vpe 
'24 tubes are nsed througho ut, and as they 
~re of the separate heater type no separate 
"A" batteries are r equ ired, one fi lament trans 
iormer supp ly ing all three tuhes . 

'"£he number of turns for this rnnge. :1,500 
to 4 ,;iOO kc ., is: plate turns, 15; tuning turns, 
Ll : g-r id t urn s, 25; for other bands this is 
<louhled or h a lved, the wire size being No. ::!4 
H . & S. gnuge. r.rhe cireuit connections are- RB 
shown in the diagram. 
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A 3·Tube BAND SPREAD 

Loud 
Speaker Set 

~--.............. 
R3 

~ GNO. 
CHASSIS 

'" e+· • 180'/. ~B--
CL• 3!5 1 .. 0 . .t~. 
C.Z. • 100 ~MF, 
C3, C4,CS,C6,C7., .Oi·M~: 
ca a .0001- MF. 

ClZ. • .002.-MF. 
Q.l, A.8 s. 250,000 0MMS 
R.2. "' 300 OHMS 

R.5 • 100,000 0Ht..-!S 
R6, A.9 :. 2 ME.G. 

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
ly! Although designed primarily for the popular 
20, 40, and 80 meter "amateur bands," Mr. Shuart's 
instrument is also a superlative receiver for "gen-

C9 ,cu.• .5-t.IF. 
C10 • . OOS·MF. 

R.3 • 5,000 OHM POT. 
R.4 • 10,000 OMMS 

Q 7"' 100, 000 0..,M POT 
R 10 • 20 OHM (CEN'TER·U.P) 
R 11 ':l 2,000 OHMS. 

Schematic wiring diagram of the 3-tube band spread receiver 
here described. The two condensers Cl and Cl are ganged. 

eral" short-wave reception. 

• IN designing the receiver here de-
scribed, a number of items were 

taken into consideration. Among these 
was that the r eceiver complete, includ
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 t hat 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 
t he 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 

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 
as 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 volume by the cathode 
method. This type of control is very 
quiet in operation and has very li ttle 

effect on the tuned circuit. As can be 
seen in the diagram, the grid circuit 
of the R.F. stage is decoupled by a 
250,000 ohm r esistor 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. 
Screen grid voltage is obtained with a 
100,000 ohm resistor which adds to de
coupling and eliminates one wire in the 
cable. Isolantite coil 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 be
tween the R.F. stage a nd the detector. 
This is the most efficient m eans 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 detec
tor because it oscillated much better 
at the higher frequencies than any 
other type. The detector circuit is of 

Bottom view of Mr. Shuart's 3-Tube Band Spread receiver is shown at the left, while we have an excellent top view of the receh·er 
at the right. 
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Rome, P a r i s, 
a nd London o n 
the loud speak
<'r! Yes Sir, 
and with only 3 
tubes! Thanks 
to the ingen
ious c i r c u i t 
here presented 
by Mr. Shuart, 
plus tlte utiliza
tion of three of 
the lates t sty le 
tubes, this set 
provides unu
sually high am
plification. This 
is one of the 
finest receivers 
we have ever 
had the pleas
ure of desc r ib
ing to our read
ers; moreover, 
it provide s 
"band - spread" 
on any band. 
The receiver 
can be built for 
less than $20.00. 

the electron-coupled t ype. This allows 
the use of five prong coil forms and it 
is also more stable when oscillating. 
The feed-back coil i s wound separate 
from the grid coil and is spaced about 
~ inch from it. This method is pre
ferred rather than tapping the grid coil 
because it is 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 
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in the amateur bands more 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. 2S 
silk covered wire. The coil form s are 
Hammarlunds, intended for ultra she.rt 
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 
r eceiver, and deserves careful consid
eration. To ~btain smooth and noise-

R8 --... 

,(' 0 

( 1~~v 

b-\ ·: > - . 
.....,, :' "' 

less control of regeneration 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 r equired 
to make the tube oscillate and that the 
resistance of the potentiometer should 
be large enough to allow a very 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 ohms 
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 oscillation. From 

2.5\(, A.C. 

/ '.. 
~FIL . _ 

0 

("B-

Picture wiring diagram drawn especially for the benefit of the uninitiated reader, who may find the schematic wiring diagram 
shown on the opposite 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 is 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 received. 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 one 
hand on the regeneration control all the 
while phone signals are being received. 

47 Tube Used for Output 
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 audio 
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 construc
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 height 
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 con
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. The RF. 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 tl],i' same fashion in the de
tector compartment. 

The audio tube is mounted between the 
two shields· and directly behind the two 
ganged 35 mmf. condensers. All parts are 
mounted on the chassis before the panel 
is attached, it only being necessary 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 is necessary to have very nearly the 
same an\ount 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 impossible, of 
course, if one of the tank condensers 
were set at a much higher degree of ca
pacity than the other. Therefore, the 
number of turns stated in the table 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 coi ls 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 
condevsers be calibrated as to their fre
quency response. 

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

('c rti1in American stations are informed, 
mul'h to their surprise, that these sta
tions are not transmitting on the short 
wa ,·es at all! What they have picked up 
are "harmonics" of the regular broadcast 
,,·aves. 

P..F'. R. F'. RF. 
20 METEltS 40 MfTER.S 60 METErtS 

R.. F. 

80-200 METER.3 
t 

ST. 
N!.32 li

t /20T. 
,,. N2.26 

9T. 
N2.32 

DET. 
eo METERS Ht.32 

t JWY 
( "(;;(, 

21 T. 
N! .28 

f40T. 
Ni 28 

.-.L2 T. 
t=.==~ "2. 32 

DET. 

INTER.WOUN:l WIT~ GRIO COIL. 

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

In the receiver described it is usu ally 
impossible to use the full gain of the 
R.F. stage without overloading the detec
tor so it is recommended that the volume 
control be set at about half way on in 
tuning in a station and then bringin~ 
the "volume level" up as desired. With 
the volume control set in this position 
the selectivity of the set hi as good as 
the average short wave "super" and as 
to volume, well, any foreign short wan· 
station that is received in this country 
can be brought in on the loudspeaker, with 
easP, 

List of Parts 
l-7"xlO"x11

," a luminum panel 
2-5%"x2l1h"x}c; " sheet aluminum for 

shields 
l-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 J 

"small" lsolantite 
2-Hammarlund five-prong sockets Jso

lantite 
2-Hammarlund six-prong sockets Iso

lantite 
2-Hammarlund 100 mmf. tuning conden

sers 
2-Hammarlund 35 mmf. tuning conde n-

~ers 

1-Hammarlund flexible coup li ng 
1-National type "B" dial 
1-100,000 ohm Electrad potentiometer 

( Clarostat) 
1-5,000 ohm Electrad potentiometer 

(Clarostat) 
2-Aerovox .5 mf. bypass cond. (Polymet) 
5-Aerovox .01 mf. fixed cond. (Polymet) 

1-Aerovox .005 mf. fixed cond. (Polymet) 
1-Aerovox .0001 mf. fixed cond. (Polymet) 
1-Aerovox .00025 fixed cond. (Polymet) 
2-Aerovox 250,000 ohm resistors (Lynch J 
1-Aerovox 100,000 ohm resistor (Lynch) 
1-Aerovox 15,000 ohm resistor (Lynch ) 
1-Aerovox 2,000 ohm resistor (Lynch) 
1-Aerovox 300 ohm resistor (-Lynch J 
2-Aerovox 2 megohm resistors (Lynch 1 

1-Aerovox 20 ohm C.T. resistor· (Claro -
atat) 

THOSE HARMONICS AGAIN 

Harmonics are secondary oscillations 
or vibrations that appear in any o ~cii
lating system. The. harmonics you may 
hear on a S.W. receiver are of higher 
frequency (lower wavelength than tile 
fundamental). Some types of radio trans
mitting circuits are more virulent pro-

/' / --1 \ / 

8EH0 DOWN ON DOTTED LINES 

PLAN VIEW 0~ STAGE SHIELD . 2 REQUIRED 

3f' 
l_ .. . R.~ .. - '-

1--- 10" 
VIEW $MOWING MOUNTING O~ TUBES ANO COll.S 

Details of aluminum chassis used by Mr. 
Sh.uart in building his 3-Tube Band

Spread Receiver. 

1-Eby five-prong so~ket 
!-Hammarlund "Triple-grid" tube shield 
1-Five-wire cable · 
1-Antenna binding post assembly 
1-Speaker cord tip a35embly. 

ducers of harmomcs than others; even 
in the best systems, harmonics may be 
created as a result of the antenna's own 
radiation. Fortunately, most of the har
monics that appea1 in the short-wave 
bands are pretty weak, the strongest be
ing heard between about 100 and 150 
meters. 
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C. W. TRANSMITTERS 

A ONE-TUBE 

Master Oscillator 
Power Amplilier 

TRANSMITTER 
By A. J. SPRIGGS, W~GJ 

Front t>nnel n1•1>enrance of the extrPn1ely w•lt de
~IG:ned 1-tul•e n1:tster oscill:ltor-1>0"·er a1111tliflt"r trnns

ndtter, u~inJ; a sin.r;le U X-SG()o tube. 

The original basic circuit is shown 
in Fig. 1. The filament, conteol grid, • 

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 

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 circuit. 
(The u se of the Colpitts type of circuit is not strictly 
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 load 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 n eutral
ization of the small electrostatic coupling between the output 

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

Since there is no electromagnetic or electrostatie 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 circuit 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 circuit. The means 
by which the oscillations in the frequericy determining circuit 
result in the production of radio frequency power in the plate 
or output circuit has been called "electron coupling." The 

<! -. ; 

Fig. 7 (left) Hho"·s re:n· ,.1.._•,v of 1'1r. S1•rlgg•' 1'10PA trnnsmitter; Fig. 10 (center) sho\vs one of the plug-in inductnnces, 
:u•fl FiJ,;·. 6 (rJJ.=,·ht) Hho""·s to1• , ·ie'v of transmitter .. 
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over-all effect is similar to the action ;in a .master oscillator
power amplifier transmitter, the action of' the frequency de
termining portion of the circuit and the filament, control grid 
and screen grid of the tube being similar to the action of the 
master oscillator, and the action of the screen grid, plate, and 
output circuit being similar to the action of a power ampli
fier stage. 

ANTENNA 

PLA•E •ANK 
CIRCUI> R.F. 
AMMETER 

PLATE 
MILUAMMETER 

In Fig. 2 is shown a somewhat different circuit 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 circuit. This 
arrangement necessitates the use of chokes in the filament 
leads, s.ince the filament of the tube is at radio frequency 
potential with respect to ground. The basic principles of 
operation of this circuit are identical with the principles in
volved in the circuit of Fig. 1. 

5ER.lES ~~~..,..,.. .--+-"' PLATE l'ANK 
TUNING 

CONOEN5ER 
TUNING 

CONDENSER. 

FILAMENT 
VOLTAGE 

ON-OFF SW!>CH 

PLATE VOL•AGE 
ON-OFF. 

\ SWITCH 

Frequency versus Voltage Changes 
TUNING CONDENSER FOR 
FREQ DETERMINING CIRCUIT. 

FIG. 8 

In connection with various tests 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 much 
as 25 per cent. The curves shown in Fig. 3 show the effects 
upon frequency of variations in screen and plate voltages 
using a UX-860 shield grid tube, in a circuit similar to that 
shown in Fig. 2. By choice of operating voltages for the 
screen and plate corresponding to points on the curves 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. 

f4~1g. ~Drn,ving nhove sho,vH front vie'v of lUr. St>riggM' 
single tultc trn11s1nltter, 'vhich utllizeM the fnn1ous Do'v circuit. 
'l'he names of the control dlaJs and 1ueter~ nre given above. 

In addition to the very desirable characteristics 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 frequency 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 circuits. The small magnitude of this 

ANTENNA 
SERIES 

CONDENSER 

UX 860TU8E 

PLATE Bl.OCKIN<; 
- CONDENSER 

~~~~~~~,~~~~!~tPLATE R.F. CHOKE 

PLATE TANK 
TUNING 

AN"fENNA 
AMMETER 

PLATE 
MIU.\AMMETER 

CONOENSEQ. 

FILA Ml: NT 
TRAN~FORMER. 

PLATE TANK 
RF. AMMETER 

FIG.9 

reaction is to be expected, due to the fact that there is little 
or no electromagnetic or electrostatic coupling between the 
output circuit and the frequency determining circuit. The 
effect of tuning of the output circuit upon the generated fre

Fig. D-To1> view of the trans1ultter. Hhtnvlng itosltion oL 
UX-860 trnnsn1ltter tuhe, togetl1er 'vith Jocntion of various 

inductances and condenserH. 
quency can be reduced to a practically negligible value, only a few 
cycles per million, by tuning the output circuit to the second harmonic 
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 
straight through on the fundamental. Changes in the ambient tem
perature cause variations in frequency of about the same magnitude 
as with conventional oscillator circuits. Changes of filament voltage 
cause little change in frequency, provided the filament emission is 
sufficient to produce saturation at the plate voltage used. In general, 
variations of filament voltage of 5 to 8 per cent above or below normal 
operating values will have negligible effect on the frequency generated. 

Special Switches for Mercury Vapor Rectifiers 
The circuit diagram of Fig. 4 and the photographs and sketches 

shown in Figs. 5 to 11, inclusive, show various features of an experi
mental transmitter for amateur frequencies l'lased up.:m 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 
and 7, and the sketches of Figs. 8 and 9. The frame is constructed 
of sheet aluminum and angle brass, well bolted and banded together. 

Particular attention is invited to the circuit arrangement of the two 
switches on the front of the transmitter panel ( Sl 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 tube!; and the right-hand switch 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 a responsibility 
of the operator in manipulating the two switchP~. Between trans
missions the plate voltage can be removed by operating the right-hand 
switch to provide a stand-by condition. Retaining the oscillator in a 
lighted condition results in Jess drift of frequency when keying is 
again resumed. 

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

Fig. 4-Dlngrnnt above sho,vfiC co1n11lete c ircuit of )Jr. 
SprigKH' one-tulte n1nster Ofii'<'ilJntor - 1unver nn•t•lifler 
tr11n111•ltter, together with dia~rnn1 of 110,vel" supply 
unit. Dotted llne!il tiihow shf~ldinp; efln111artnaents. 
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the tube at a radio frequency potential above 
ground potential, without the necessity of using 
radio frequency chokes in the filament leads by 
an arrangement similar to that shown in Fig. 2. 
Each coil is wound with two separate No. 14 enam
eled wires, wound side by side on a bakelite tube 
and arranged for plug-in connection in such a 
manner that the low voltage A .C. filament supply 
is fed through the two wires from the low potential 
end of the coil and taken off to the filament from 
the center of the coil. The two wires of the coil 
are by-passed at each end and in the middle in 
such a manner that, as regards radio frequency, 
the two wires are in parallel and equivalent in 
radio frequency effect to a single wire winding. 
The construction details of the coils and coil mount
ing are shown in Figs. 10 and 11. It has been 
fQund possible to cover the amateur 3.5, 7, and 
14 megacycle bands by the use of only two coils 
for the frequency determining circuit, one of 22 
turns tapped at the ninth turn, and one of 7 turns 

Left-Fig. 1 shows 
tl1e ori1-:'innl Dow 
t•irt•uit bnl!''-"d U)tUD 

the us'-" of a fonr
t-lt-nu•ut tnht". Tl'he 
fllanu·nt, control 
,,:;rit:l. and Mcrct"n 
gJrid tube :.re MO 

~ounectt"d U!i to 
forua. ,,·ith the nl!!l
sot.-iated n111nunhu1, 
.:tu os<>il1nting «.·ir
«.·ult Hilnilnr to the 

Col1,ltts circuit. 
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here re11rotlnt·ed sho"'· the ef
ft"rts n11on the frequen<"y of 
,·ariation"' in sert"t"n nntl 11httt• 
, -o l1UJ..::("!!il• UNing n UX-860 
shit·ld-grid 1uh<",' In :t cir<-uit 
shnflar to 1hnt !!lhO'l-'Vn in Pig. 

2, n bo,·e at left. 

inches spacing between the base 
of the tube and the nearest 
shielding. 

The filament transformer is 
located in the front compart
ment directly under the plate 
tank tuning condenser. The sec
ondary leads run directly to the 
lower or grid end of the fre
quency determining coil system. 
In series with the primary of 
the filament are two resistors, 
one fixed and one variable. The 
fixed resistor is located in the 
front compartment just to the 
left of the filament transformer. 
(See Fig. 9.) The variable re
sistor is mounted on the under
side of the subpanel and is not 
shown in any of the figures. The 

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-tu rn coil. 

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

It will be noted that the tube is located in a separate com
partment, shielded from both the frequency determining and 
the output circuit. This additional shielding is highly desir
able to reduce to a minimum the possibility of electrostatic 
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 between 7.he tube and the associated 
coil system are at radio frequency potential, it is desirable 
that there be wide separati011 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 
bakelite pedestals made for the purpose. The isolantite tube 
socket is mounted in such a manner as to provide about 1 % 

The plate tank and antenna coupling coils aTe of conv:en
tional design, 314 inches in diameter, each of lO turns, and 
wound of No. 8 solid wire with l:,akelite supporting strips_ 
The antenna coil is arranged to slide back and fr>rth to pro
vide variable coupling. The antenna series tuning condenser 
is completely insulated from the shielding. By suitable shift
ing of the taps on these coils it has been found possible to 
operate satisfactorily on all three 'lf the 3.5, 7 and 14 mega
cycle band. By operating the frequency determining circuit 
on 14 megacycles and tuning the output to the 28 megacycle 
band with a smaller output coil, good output can be ohtained 
at 28 megacvcles. 

The variable condensers used are Cardwell .00045 mf., 3,000-
volt transmitting condensers, and the condenser 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 kc. band if the 
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•wtenna c!rcutt happens to become detuned. 
The meters I used are Westons. The 1.5· 

ampere antenna ammeter is not of sufficient 
capacity for use with a reasonable low re· 
sistance antenna. A 2.0 or 2.5 ampere meter 
would be preferable. The 15-ampere plate tank 
meter is adequate unless tbe tauk circuit losses 
are substantially less than in the transmitter 
described. This meter can be dispensed with 
hy using the dip of th~ plate milliammeter for 
tuning. '£he plate milllammeter Is an 0-200 
ma. Weston. 

For normal operation with maximum output, 
the co il for the frequency determining circuit 
should be plugged In with the section of the 
coil with the larger number of turns in the 
grid 'circuit. Reversing this coil will reduce 
the Input and output by a large percentage. 
'°'o exact determination of the best ratio of 
turns in the1 grid to turns in shield grid section 
of this coi l · hns heen made, but it appears that 
ni>out a G0-40 percentage is satisfactory. 

The plate hlocking condenser "C," Fig. 4, 
has a capacity of .OOOOG7 mf. 

When first plncing the equipment in opera· 
ti on th e pin tc voltage appli ed should be not 
oHr nnout 1,500 volts . The tap on the voltage 
<livid(•r sys tem which supplies voltage to tho 
sh ic ~ l il g rit! s h ou ld 1.Jf• pla ced one.third to one-

half the way fro m th e low end ; that ts, tne 
sh ield grid voltage should be somewhat less 
than half of the plate voltage . Th e- plate 
current with the plate ci rcuit out ·of tune is 
considerably greater than when it is in tune, 
n !though not high enough to be dangerous to 
the tube. The frequency determining circuit 
oscill ates at practically the same frequency , 
regardl~ss of the tuning of the plate circuit . 

List of Parts 
Al-Weston R.F. a mmeter, 0·15 amps. 
A2-Weston R.F. ammeter , 0-1.5 amps. 
Cl, C2, C3, C4, C5-.01 mf., 2,500-volt San· 

gamo fixed condensers. 
C'G- .0002 mf., 5,000-volt Sangamo fixed con· 

denser. 
C7-.00045 mf.. 3,000-volt Cardwell variable 

condenser. 
C8- .0-02 mf., 5,000-volt Sangamo fixed con

denser. 
C9- Two u,000-vo lt Sangamo fixed condense rs 

in series, .0001 and .0002 mf., respec
tively; net total capacity, .000067 mf. 

ClO-¥., mf., 1,GOO-volt G, E, Co. fi xed con-
denser. 

Cll, C12-Same as C7. 
C13, C14-l mf., 3,:;oo Potter filter condensers. 
C15-2 mf., 3,500. Potter lifter condenser. 
F-Hip:h voltage fuse, rated at 2,000 volts, .75 

amps. 
Ll-Frequency determining coil system. 
L2-Plate tank circuit lmluctance. 
L3-.Antenna coupling intluctance. 
>IA-Weston D.C. mllliammeter, 0..200 mllliam-

peres. 
Rl--Orid Jen k Wnrd Leonard resistor, 60-watt, 

20,000 ohms. 
R2-Ward Leonard GO-watt, 100-ohm resistor. 
US-Variable resi stor, fixed Ward Leonard 60· 

watt, 300-ohm resistor in series with 
20..ohm, 60..watt porcelain ·base · vnria· 
ble resistor. · 

R4-Ward Leonard 200-watt, 14,000-ohm fi xed 
resistor. 

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

Sl-Fllament switch, Cutler Hammer. 
82-l'late power switch, Cutler Hammer. 
Tl-Thordarson 80 va., 12-volt filament trans· 

former. 
T2-Thordnrson rectifi er filament transformer 

for UX-866 tubes. . 
'£3-Special homecmade plate transformer, o. 

1500-2000-2500 each side of center tup, 
1,000 \ ' U. 

Vl-UX-860 screen grid, i5·watt trnn smittl ni.: 
tube. 

V2, V3-UX-86G mercury Ynpor r~ctlfi er tuL~s. 

The MONITOR--Bow 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 barid. 

The unit iS' stmplicity 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 mechanical de
tail and should be given great consid
eration .on the part of the constructor. 

The monitor shown in the picture 
uses a 2-volt, 30 type tube, but any of 
the small size tubes, such as the .99 
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Front view of the moni tor. 
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type, may be used, by supplying the 
proper filament voltage. A little ex
perimentation will determine the best 
spot to place the monitor, both to give 
a healthy signal in the receiver and 
have a f airly 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 apprnxi
mately the same value as the phones 
should be used in the monitor, wh en 
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. 

g iven for the construction of the monitor- a one-tube receiver built in a s h ield 
Both schematic and picture wiring diagram.s are from t he local tr.ansmitter. A 2-volt tube is used and no antenna is requ i red. box, so as not to pick up too strong a signal 
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Front view of 2 tube p-0rtable 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 control 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 new use for this tube 
which has undoubtedly 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 crystals, 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 th e application of 500 
volts to the plate of the oscillator tube 
would undoubtedly wreck the crystal 
or cause serious heating which would 
result in fr equency 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 crystal stage and in which 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 
screen 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 volts. 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 weaker than the fundamental 
it is ideal when followed by a frequen
cy 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 
(W2AMN) 

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 
.0001 5 mf. in order to obtain 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 . N eutra
lizing for this type of amplifier should 
be done within the stage itself, a s 
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, 
the design of the ampli
fier tank ·coil and neu
tralizing coil should be 
carefully followed. 

Details of Coil 

Ll·Ll·Ll •SfE TEXT 
R.FC 1 •SEE Tl!llT 

Rear view of 2 tube transmitter with crystal 
control. 

the amplified tuning condenser, the re
maining five being the neutralizing 
coi l. The osci llator coil (L3) has 20 
turns and is wound in the same fashion 
as the above. 

From the description it can be seen 
that much apparatus can be eliminated 
from crystal controlled transmitters. 
Therefore this would make an ideal 
portable. Following is a description 
of the portable built by the author. 

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 pow er supply. In the lower 
compartment is mounted Tl 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 is 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 voltage lead a " 
shown in the diagram. The rectifier 
problem is nicely solved by the use of 

Jl J2 

R . ~C. l 
I 

The coils are wound 
with No . 14 B. & S. en
ameled wire on 2 inch 
forms, spaced approxi
mately the diameter of 
the wire. This is accom
plished by winding string 
along· with the wire, then 
removing the string, and 
coating with clear Duco. 
The antenna coil (Ll) 
has 12 turns, and is 
wound on the same form 
as the amplifier tank 
coil. Spacing between 
the two is one-half inch. 
The amplifi er plate coil 
(L2) has 25 turns, 20 of 
which are shunted by 

RFC 2 • 160 TURNS Ni 26 O.S.C. Ot\l l/B~FcmM . ~,-,;>r------, 
Cl • .00025-MF. 
C2 •.001-MF. 
C3•.000l·MF. 
CS• 8 MF. Ef..ECTll.OLYTIC (!JOO VOLTS) 
R1 • 20 OMM C."T. RESISTOR. 
J 1 • OPl!'"I C'K 'T , JA(I( (FOR. KET'} 
J2 z CLOSEO C'K'T .1.6iCIC(FOA. METER.) 
Sl • SINGL.£ POL.E SW ITC.H 
Tl" 500-0·!>00 Tll.6i"IS.-oA.MER 2.sv. Fil.. 
Vl-V2.~ TT'PE '47 TU6E . 
V3" TYPe, S2 A.E'CTIFt E'2, TUBE 
Tl• 2 . 5 V. Fll. ... MENT TRA"'ISFOA.M!!A. 

Wiring diagram of Mr. Shuart's • 2 tube portable transmitter, 
featuring crystal control . 
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the type 82 tube, which is a full wav e mer
ru ry vapor rectifier, capab le of pass in g more 
tha n s ufficient current f or t h e set . In order 
to ob tain a pure D.C. note an Smf. e lectr o l y
tic condenser s hun ted directly across t h e out
put of th e rectifie r tube is a ll that was :rP.
o u ired. This co mbination gives fine regu lation. 

Separating t he oscillator an d am p lifi er is 
an a luminum s hie ld, throu g h which onl y th e 
excitation leads pass . All low potential wir 
ing-I is done b eneath the shelf. The cen ter
tap fila ment res istors a r e m ou nted direc tly at 
the bas'e of the tubes, and it has been found 
that fi lam ent by-pass conden ser s are not 
needed with these s h ort Jeads. If a cent er 
tapped filament transformer is u sed, by-pas s 
condenser s must be located at the base of 
the tubes where the r esistor is s hown in the 
diagram. 

Fo!Jowin g t h e s hield is t h e amplifier tank 
conde n ser, next tO which is the antenna tun
ing condenser. A s explained b efore the plate 
and antenna coi ls are both woun d on t h e 
same fo r m . These a r e mou nted d irectly be
hind the two con densers. Beh ind t h e p late 
coil is mounte d th e amplifier tube. T hi s is 
th e layout used b y t h e aut h or and will give 
t h e r ea rl e r a gen eral id ea of how these parts 
can be mounted. 

The gr id chokes which are of the lattice
wound variety common l y used in broadcas t 
receivers a r e mou nted as c lose as poss ib le 

to the tub e case. The lead conn ecting the 
c h oke to the g rid terminal shou ld be as .s hort 
as possibl e, t h e other end going t o t h e alum
inum s,h e lf, w hi c h ser ves ' as a common con
nection for all n egati ve 1eads. The n eutraliz
in g conden ser is of the variety m anu fa c ture d 
by Hamm a r lund, an d mounted directly on the 
amplifie r t unin g co nd e n ser with a s mall bake
lite post. Thi s condenser is very s mall and 
can b e easily mounted, with n o danger . of 
hreak ing down, due to its mica ins ulation. 
This condenser, of course, must be a djusted 
w ith an in s ulated s crewdriver. Once adjusted 
this will n eed n o further attention. 

How Set Is Tune d 
The tuning of this set is ver y s imple. 'With 

ever y t hin g conn ected and c h ecked ca r efully 
the build er s h ou ld have n o difficulty in get 
ting the set to work. The filament voltage 
s h ou ld be appli e d first, a s these tubes take 
compa rat i vely lon g to heat. N ext is to plug 
in the 0-1 0 0 miJliammeter into the jack pro
vided f or it in t h e plate lead of the osc illator 
tube. Now t he plate voltage is applied to t h e 
en ti r e set, prov iding the keying c ircu it of t h e 
a m p lifi er tub e is open. If the tube is not 
osdllating t he p late current will be ex trem ely 
low. (From 3 to 5 ma.) Th e p late turning 
conrlenser s hou ld be swun g s low ly from zero 
upward, watchin g the meter carefu lly. When 
the plate circuit approach es r eson ance with 
the crysta l t h e p late current will rise, and as 

....... ·. ,,. 
tT 

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

e THE tran smitter descr ibed in this 
article is primarily a low power, 

low cost outfit for the begi nner . Almost 
any one aquaintecl w ith radio transmit
ters will admit that a p ush-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 t he addi
tiona l tube required. And for this rea
son t he author cannot see why anyone 
would build a tra nsmitter and n ot in
corporate a push-pull circuit. Push
pull circuits are much more effi cient, 
th is is proven by the fact that just 
about every ultra sh ort wave transmi t
tt!r is of thi s type. If t h is type of cir
cuit is m or e efficient on t he higher fre
quencies, surely it should perform more 
than satisfactor ily on the lower fre
quency bands. 

Uses 2-45's as Oscillators 
The outfit shown in the photographs 

uses two of the type 45 tubes as o.sc il-

lat.ors. Thi s tube \vas used because of 
its low cost and the fact that it pro
vides practically as much output as the 
r egular 210, at one th ird the cost. Th e 
transmitter is divided into two sect ions 
namely, the radio frequ en cy oscillator 
and power supply. The oscillator is 
mounted in bread-board fashion on a 
7 by 15 in ch plywood board which 
should be thoroughly dried a nd g iven 
a coat or two of shellac to prevent it 
from absorbing moisture in damp 
weather. The circuit is of the type 
using fixed-tune grid and tuned plate. 
All grid coi ls a re wound on one inch 
bakelite tubing with fine wire, so tha t 
their natural frequency response is 
:rcear the center of each amateur band. 
The frequ en cy peak of this type of coil 
is rather broad and for this reason the 
entire band can be covered with the 
plate circuit, w ithout the two circuits 
g-ett ing out of resonance. Thi s is a 
<'esirable feature as any part of a g iven 
hand can be wor~ed on, with the plate 

resonance is passed the curre nt will begin 
to decrease. Absolute res onance is the point 
a t which the plate current is the hig hest. 
'The value of the current will be b e twee n 60 
a nd 8 0 ma .• depen ding on the quality of the 
crystal. T .h e adjustment of the oscillator 
s h ou ld be left in this· pos ition. 

N ow to neutra lize t he amplifier. Under no 
con sideration s hould the k ey of the amplifier 
be c losed at this point, as it may damage the 
tube. Adju s t the n eutralizing conden ser to 
full capacity, swing the am p lifi e r tuning 
conde n ser g r adually from zero upward until 
the point is reached, where there w ill b e a 
dip in the plate cu rrent of the os ci11ator. At 
this point the capacity of the neutralizing 
condenser s hould be gradually r educed, a nd 
the a mplifier tuning condense r swung gently 
back and forth ti ll n o dip occu r s. Wh en t his 
point is r eached the amplifier is s ufficiently 
neutralized. The point at which t h e dip oc 
curred is the approximate point of reson a n ce, 
a nd t h e circuit s hould be left tuned as near 
as possible t o that point. The p late c ircuit 
of the amplifi e r can now be cJosed, provid ing 
t h e milliammeter has been plugged in to the 
jack provided f or it in the circu it. The am
plifier. tuning conde n ser should be adjus ted 
to a point where minimum plate current ex
ists ( approximately 20 ma.). ':{'h e en tire set 
is n ow properly tun ed a nd r eady to be coupled 
to the antenna. 

The ••RT'' 
Beginner's 

Trans1nitter 
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 ch an g ing of g rid coils 
f~r the different bands, each coil is 
equipped with three small plu~s t hat fit 
into sockets mount ed on a stnp of bak
elite fastened to th oe baseboard . The 
construction of these coi ls can be clear
ly seen in th e drawings, and the num
ber of turns for each band is given in 
the coil table. 

Plate Coils of Copper Tubing 
Next we have t he plate circuit. The 

plate coils for the 20, 40 and 80 meter 
barrels a re constructed of one-quarter 
inch copper tubing. The 160 meter coil 
is of a different type. This coil is made 
by winding No. 12 a ntenna w ire ( solid 
enameled) . on a two a nd one ha lf inch 
bakelite tube four and one half inches 
long. Wind 25 turns on th is tube very 
t ig htly , and space the turns wi th string 
of approxi mately the same s ize a s the 
diameter of the wire. This winding is 
then coverc>d 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 circuit 
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 capac
ity effects to be present when tl}e 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 circuit. No 
benefit was derived from their use and 
for that reason they were not used. 
However there is no law against them; 
should the builder wish to incorporate 
them in the set, a .0(}05 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 circuit 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 out-put and 
the character 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 case. 

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 a bove 
transmitter delivers 400 volts at 150 mill s 
(m.a.) for the plates of the tubes and 2.5 
volts for the filaments . A type 83 mercury 
,·apor rectifier is u sed because of its low 
rnltage 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. 

) 
400Y 
D.C. r i 

~ 30,000 OHM 2.SY~. 
BL.EEDE!t. 

llOV,AC. '---------------• 

Power Supply unit diagram 

. OOOS·M•. ... 

B+ 400Y 
......_ ,,,.... 
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The diagram above shows the hook-up of 
the exceptionally few parts required in 
constructing the "RT" Beginner's Trans• 
mitter, which was especially designed by 
Mr. Shuart so as to embody the simplest 
possible construction at the lowest cost, 
without sacrificin~ quality and efficiency. 
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Detail of 
Grid Coil 

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 been 
;·h ecked carefully to make sure t.h ~t no 

wrong connections have been made, con
nect the power supply to the oscillator 
unit, inserting a 0-100 milliammeter in th• 
positive plate voltage lead. It is best tc 
put a resistor in series with this lead alsc 
in order to start adjustments with a re
duced 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 condenser 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 voltage 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 frequency 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. 

Band 
160 

80 
40 
20 

COIL DATA 
Plate Coils 
Turns D iameter 

25 see text 
12 2%in. 

6 2 % in. 
4 2% in. 

The 80, 40, 
per tubing. 

and 20 meter coils- % in. cop .. 

Grid Coils 
B&nd Turns Size Wire 
160 150 36 D.S.C. 

80 78 36 D.S.C. 
40 42 26 D.S.C. 
20 16 26 D.S.C. 

All grid coils wound on one-inch diameter 
bake1ite . tube, with no spacing between turns. 

List of Parts for "Oscillator" 
1 Set of coils-see coil table 
4 Bakelite tubes 1 in ch Dia. 3 inches long 
12 Banana type coil plugs 
3 sockets for coil plugs 
1 50,000 ohm resi s tor, 5 watts or over (grid

leak) Radio Tradin g Co. 
2 4 prong isolantite sockets 
1 .0005 mf. variable condenser, (receiving 

type.) 
3 double binding post strip, (laminated) Radio 

Tradin g Co. 
3 midget stand-off in !"ulators 
1 baseboard, 7x15 inches 
2 type 45 tubes 

List of Parts for "Power Supply" 
power transformer-2 .5 , 5, 400-0-400 Radio 

Trading Co. 
filter ~hoke--30 henries, 160 milliamperes. 

Radio Trading Co. 
2 filter condensers-2 mf. 1000 volt rating, 

Radio Tradin g Co. 
4 prong socket 
dou~le bin~ing post strips, (laminated) Ra

d10 Tradin g Co. 
baseboard, 7x15 in ches 

A Pyrex Glass Lead·in !or Ten Cents 
e Passing a store window advertising 

Pyrex glass cups, about three and a 
half inches in diameter, on sale 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 drill a hole in the bottom of each 
cup to take the assembly bolt. This 
was easily accomplished by cutting off 
a few inches of -h" copper tube from 
an old automobile oil line, straighten
ing and filling with carborundum 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 r.1' 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 disc would do as well. Place 
a couple of teaspoonfuls of turpentine 
in the bottom of the Pyrex cup, set the 
guide disc in place and start the drill, 
held vertically 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 action 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 cup 
and carefully grind through the other 
Side. 

How to use Pyrex glass cups to make a 
first-class "lead-in." 
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Phone Transmitters 

:: i 
I 
! 

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

Amateur 
c. W. & Phone TRANSMITTER By Leonard 

Vietor, W2DHN 
As far as DX is concerned, during 

the week the set was under test (which 
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 
supply, and the antenna. This trans-
mitter can be used with any four-prong 
tube, from a 30 with 90 volts of "B" 
battery up to a 10 with 500 volts from 
an A.C. power pack. For battery 
operation a 71A or an OlA 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 
very healthy, respectable signal. 

Briefly, 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 circuit 
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-

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

TRANSMITTER SPECIFICATIONS 
Ll and L2, plate and grid coils. 

Specifications given under the illustra
tion of the coils. 

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

C2, 2000 mmf. (,002 m.f.) 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, high quality 
radio frequ·ency choke, capable of pass
ing 100 ma. The one used is a Ham
marlund. 

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

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

Sl, 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 base 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 appearance 
is neat and workman-like. The board 

is mounted on four l ubber or mete. 
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 collodion or 
clear varnish so they will retain their 
characteristics. 

The plate coils are wound of 1A." 
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 Jay-out of the apparatus is self
explanatory. The right-hand socket is 
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 fnr the tube. Behind the 
tube, the three condensers in a row 
are the two .002 mf. 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 :;;ide 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 re2ular 
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Details ol C.W. ''Code'' Transmitter 
45 

w 
I u: 

.1:;: 
_..) ') 

.001· 
MF. 

R.F.C. 

_.! 

0 

POWER. 
SUPPLY 
SOCKET 

j 
KEY 

) 

The diagrams above show in schematic and also physical form how to wire the simple lay-out of parts compnsmg 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. 

RED 

RED ,e. 
~ BLACK 

YELLOW 
It BLACK 

Cl C2 

YELLOW k 
BLACK 

5 BOTTOM VIEW OF PLUG 

Xi; POWER. TRANSFORMER.. 
CAPABLE OF GIVING aoov., 
CENTE.A. TAPPED, AT 100 MA ., 
2 '/2 V. AND 5 V, A.C. 

SW. : SWITCM IN A.C. LINE TO 
TURN SUPPLY ON ANO OFF. 

Cl; B MF. 500V. PEAK· ELECTROLYTIC. 

C2 • SAME AS Cl. 

L • 30 HENRY 100 MA CHOKE 

Rl • 15,000 OHM BLEEDER. 
10 WATTS. 

The "power-supply" unit, using an 80 type tube for the rectifier, is shown in diagrammatic form above. It supplies 350 volts D.C. 
for the plate and 2% volts A.C. for the filament of the 45 transmitting tube. 
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Top view of the C.W. transmitter, the construction of whjch is fully described in the accompanying article by Mr. Victor. 
The 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 k eying leads. 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 volts 
direct current and 21/2 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 coil. 
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-ohm bleeder Te
sistoT is used between plus and minus 
of the high voltage to afford good 
Tegulation 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 
SO-meter band, on 3,575 kilocycles. We 
have already cut our antenna according to 
t he measurement in the table for that 
particular frequency. Put the 80-meter 
coils 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 h ear. 
Plug your earphones in on the mon
itor and then press the key en the trans
mitter. Turn the transmitter dial until 
the current goes down to its lowest point, 
about 30 ( milliamperes). Somewhere in 
the 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 
<lr:i.ws least current (without the antenna) 
at the low frequency end of the band. 

Now clip the antenna on the tank coi l, 
one turn for 20, two for 40 and five for 80 
meters, from the "cold" or plate blocking 
"onden ser e nd. 

As the dial is turned through the fr e 
quency of the a ntenna , there should be a 
sharp rise in plate current, as shown on 
the mi lli ameter . The antenna shou ld be 
clipped as far up to the 'hot end" of the 
tank coil as is poss ible, 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
quency to which the antenna is cut, hence 
if a fr equ ency we ll in the band has been 
chosen there wHI be no worry about off 
freque;, cy operation. Always operate right 
on the peak of the antenna, although in 
case of interference a shift can be made 
up to 15 kc. each si de 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 d.c. 

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 mi' ~ s, a lthough in 
the early morning it is po;sible to work 
Australia and New Zealand. 

However, the best band for the fellow 
just breaking ir, the game is the 80-meter 
band. There are plenty of stations on all 
day and all night, a nd hundreds of good 
operators who will "pull up" and send 
slow for a i:ie)Vcomei:. After exnerience has 

been obtained on the 80 meter band, the 
outfit can be put down on 40 and 20 

ANTENNA DATA 
Feeller Len:.:th 

from renter 
Frequency Antenna Length of aerial 
:ti:>O KC 134 rt. l ."1' 8" 
3ti00 KC 132 ft. 18' 5" 
3i00 KC 1 :?!J ft. J .~' 
3~00 KC 125' 9"' 17' 1;"' 
3!JOO KC 122' 5" 17' 

For 40 meter aerials multlf)Ty the frequenry by 2 and 
divitle the aeria l aml feetler placement lengths by 2. }o'or 
20 mt'ter3 multiply and. divide by four. The IJanlis are 
a:; foJlows: 

80 m. 3580 to 4000 kc. 
40 m. 7000 to 7300 k('. 
20 m. 14000 to IUOO ke. 

Use good insulaton, measure carefully, and ~olde r the 
feeder on th:rhtly. 

Power Supply Parts List 
1 Acratest power tran s former (T) 
2 Eby socket 4 prong ( S) 
2 Dual 8-mf. Acratest electrolytic cond. (C) 
1 30-henry, 150 ma. choke (S) 
1 10,000-ohm Bleeder resistor 50 watts ( R) 
1 Wooden base board 
1 4 wire cable 
1 4 wire socket plug 

Grid and Plate Coil Specifications 
Grid Coils ! 80 m.-50 turns l Wound on 

No. 30 d.c.c. 40 m.-15 turns coil form-
wire 20 m.- 6 turns 1 % " diam. 

80 m .-14 turns 
Plate Coils 40 m.- 6 turns % "copper 

20 m.- 4 turn s tubing 

TRANSMITTER PARTS 
set of grid coils (See specs. ) L-2 
set of plate coils (See specs.) Ll 
Acratest .00035 mf. tuning cond., Cl 
.002 mf. mica C2, C3 
.00025 mf. mica C4 
Hammarlund R.F. Choke R.F.C. 
Acratest 150 ohm CT Resistor Rl 
Acratest 5 watt resistor 50,000 ohms R2 
Eby Sockets 
Wooden base board 7"xl3" 
0-100 Readrite milliammeter 

133 FT. ------

r 47°11" 

Diagram of typical antenna for 3575 kc. 
Ant. of No. U solid enamelled copper 
feeder of heavy rubber covered lead-in 
wire. Use good insulators. Solder feeder 
on carefully. Feeder at right angles to II.at 

top for first 30% of distance. 
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Complete short-wave station set-up, with S-W receiver at th e left, together with the M.O.P.A. transmitter at the right. 

Amateur Transmitters 
Bow toBuild,lnstall, and Operate Thein 

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, r-is enaeted 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 fr om 
broadcast 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-controUed 
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 u sed on 
a receiver, greater power output is ob
tained. With a grid input from the 
tank of the oscillator of only 3 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 k ept 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 frequency 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 no 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 n eces
sary. This allows running the oscillator 
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) togetl:~r, making a very high 
impedance tube. 

There is a tuned plate circuit which 
uses the same size coil and condenser 
as that employed 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 h ence 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 code. 

The customary by-pass condensers 
are used in both the filament and plate 
circuits. Plate voltage 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 n eutralizing con
denser, which cancels the grid-to-plate 
capacity of the amplifier tube and pre
vents it oscillating of its own accord 
on a different frequency than the pre-
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The neutralized amplifier and power-pack for use in conjunction with the Master Oscillator described in last month's 
article by Mr. Victor. This power amplifier uses a 4 6 tube and requires no external biasing battery. 

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 neon 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 be 
capable of handling heavy current. The 
actual value of a choke can 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 
trouble experienced in building the 
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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 power cable plugs into the 4-
prong socket at the rear right of the 
transmitter. What is normally 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 
A different power supply is used this 

~-17 
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MF. I 
....---J---y----....\t.-9= 

I 

J 
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month, because 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). 
5Z3, 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 bleede.,. resist-
ance. 

The two power supply plugs, to 
go to the oscillator and amplifier have 
parallel plate and grid (really plus and 
minus) connections, but different fila
ment supplies. A separate filament 
transformer is used to afford better 
regulation ·h if the filament windings 
were on t e power transformer, their 
voltage would fluctuate with the load 
drawn from the high voltage circuit. 

Tl 

i 
Cl 

SW. 

Rl 

"" 

i 
C2 

+ METER. 

··-------'r p 

..., UOV.,A .C. I 60 CYCLES 

G 

-AMPLIFIER ........ -POWER SUPPLY-

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 vo ltage -feed, is used on the 
amplifier. 

The cold 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 note, 
rnerely because the key was too near the 
oscillatur and was 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 

.00025 mf. grid condenser about half-way 
up from the "cold" end of the oscillator 
tank, i.e. about two turns for 20, 3'h for 
40, and 7 for 80. This excitation adjust
ment should be increased until an in
crease does not bring greater output. 
Never over-excite, as this will ruin the 46 
tube. 

2. Have the 46 in its socket but re
move one of the leads from the Fahne
stock clips, to cut off the high voltage. 
Now place a 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 neutralizing condenser C4 
until the glow goes out. This point is 
usually found with the condenser almost 
fully opened. Check this by aga_i~ tuning 
the amplifier tank and neutrahzmg any 
slight glow remaining. The monitor 
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 i.n 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 

amplifier does not draw current without 
excitation. 

Will answer letters sent me in care of 
SHORT w AVE CRAFT, provided they con
tain stamped, self-addressed envelopes . 

Amplifier 
Parts List 

1 Eby socket 4 pro~g socket 
1 Eby socke t 5 prong socket \ 46) 
3 Acratest mica condenser .002 mt. (Cl) 
1 Acratest mica condenser .00025 (C2) 
1 Acratest 10,000 ohm 5 watt rero:lf':tor (Rl) 
1 Acratest 50 ohm C.T. res lf':tor (R2) 
2 Acratest stand off insulators 
1 Acratest .00035 mf. tuning conrl. (C3) 
2 Hammnrhmd R.F. chokes type CH500 (RFC) 
1 Hammarlund .00005 mt, midget cond. (neutra

lizer) type MC-50-S (C4) 
2 Fahnestock clips 
~ Wooden ,bnseboard 7" x 14" 

Power Supply Parts List 
1 Acratest power tron~torme r, giving 500 volts 

either side of center tap (Tl) 
1 Acratest filament transformer (2.5 volts) (T2) 
2 .A.era.test electrolytic filter condensers 4 mt'. 1000 

volts (Cl , C2) 
1 Acratest choke 150 M.A. 200 ohms D.C. (CH) 
1 .A.cratest voltage divider 10,000 ohms 50 watt 

(Rl) 
2 Eby 4-prong socket 
1 Wooden base-board 11 %'' x 9" 

ADDING PRONE 

In this photo we see the 
also power supply unit in 

complete "Ham" transmitter, comprising the oscillator and amplifier described in the last two issues, 
upper right-hand corner; in the upper left-hand corner MO indicates the new modulator unit, described 

How 100% Modulation Works 
First, let us consider how an ampli

fier works when it is properly grid
biased 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 micro
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 the voltage 
applied to the plate of the amplifier 

this month, with hand mike "M." 

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 multiplied by the plate current 
in amperes; for example, 300 volts x 40 
milliamperes (.04 amperes) equals 12 
watts. The modulator is really 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 
so 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 reid~tance of 8000 ohms. but we 

divide this in two, without losing any 
appreciable power by coupling to the 
center tap of the a udio 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 is twice this value; 
hence in. our case. it is 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 voltage by 
the current in milliam
peres. Formula is .,;,.. 
The load resistance of 
both must b e· approxi
mately matched for 
maximum power trans
fer from modulator to 
R .F. amplifier. 

In this installment of Mr. Victor's series 
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 

is the p r o p e r load 
point, as the amjJlifier 
is now drawing 12 
watts; if the voltage 
has been set at exactly 
300. 

The bias resistor on 
the 46 tube should be 
ch an g e d 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 

Changes for 160 Meters 
There are only a few 

previous 
data. 

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 excitation 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 
a mplifier tube drawing only a few or 
no milliampere~, 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-inch lengths of three
in ch diameter tubing. The antenna coil 
is wo und on a three-inch piece of the 
same diameter tubing, w ith 25 turns. 

The Antenna 
Next comes the antenna: For our 

purpose a very simple type of "sky-

SG 
C2 

.01- MF ,,. 

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 get a good solid ground to a cold 
water pipe. This antenna ground ar
rangement is known as a Marconi 
system. 

The antenna is coupled as follows: 
Tune the amplifier tank to the point 
where minimum current is drawn; 
then slowly turn the aerial cond enser 
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 

56 X2 

B minus to the grid 
R.F. choke, in place of 

th_e resistor. If a battery is used, 
slightly better results . will be obtained; 
connect a .002 mf. mica condenser be
tween the plus and minus of the bat
tery. 

The Modulator 

A moaulator is really an audio fre
quency amplifier, such as is connected 
to any receiver after the detedor. 
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, including tubes. Like
wise the type of tubes u sed are easily 
available and are very low in price. 
This particular amplifier is a manu-

X4 
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EXPEQ. IMENTAl.L Y 
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. I ABOVE I; SAME 

~l~ie; 
TO B+ 

Fig. A shows block diagram with connectioll" 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. 



32 OFFICIAL SHORT WAVE RADIO MANUAL 

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 
supply, such as was described 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 microfarad 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 5 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 current. The 
gain control in the circuit of the first audio 
stage is a 250,000 ohm potentiometer. A 
constant-current choke is used in the plate 
lead of the RF amplifier. The rating of 
this choke is 30 henries at 150 milliamperes. 
Extreme care 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 ohms, the same as the 
resistance of most good standard single
button microphones. The amount of battery 
used with the microphone depends on the 

unit itself. The particular mike used is an 
RCA-Victor 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 ari:angements 
shown in the diagrams, :\Vhich 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 is set up with the 160 

meter coils in it. Modulator, power sup
plies, (or supply, if only one is 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 coil one-third of the way from 
the "cold" end of the oscillator plate coil, 
and neutralize the amplifier according to 
instructions given in the previous issue. 
While neutralizing, the modulator 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 

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 into 
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" 
bas 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 g lad 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 pocketbook for 
stamps, not to mention stationery. 

Parts List 
1-Acratest microphone transf. XI. 
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 l/z-2 %. 
3 30 henry 150 M.A. Acratest filter chokes 

(Ll, L2, L3). 
Cl, 2-6 mf. 600 V paper or electrolytic con

densers. 
C2-1-Acratest .01 mf. bypass condenser. 

2-5 prong sockets. 
3--4 prong sockets. 

ca. 1-4 mf. 800 volt condenser. 
Rl-250,000 ohm variable potentiometer, Acra

test. 
R2-2500 ohm resistor, Lynch (International). 
R4. 1-75,000 ohm resistor, Lynch (Interna

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

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

tional). 
1-1 watt carbon resistor-Acratest. 
RS-1-1000 ohm 5 watt resistor. 
R9-1-20 ohm CT (center tap) resistor. 

(Note: The complete m0dulator as shown in 
the photograph and referred to by the author 
is manufactured by Federated Purchaser.) 

MAKING A 
Short•Wave 

TRANSMITTER 
lrom a 

'l'Jte uutbor "·itb his trnns1nittf'r t•onstructed front un old 
ucu trodyne rcech·c.~r. 

Neutrodyne 
By LOUIS F. LEUCK 

t l'HlS is 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 
modulation. 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. Sufficient 
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 was 

altered, but practically all the parts of 

cne 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 antenna series tuning condenser was 
originally the detector stage tuning con
denser. The master oscillator tube, coil 
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 also fairly 
well for the balance of the changes in 
the audio frequency system. In fact, it 
is really important that the connections 

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 audio 
frequency. If any such tendency exists 
in the completed transmitter it can usu
ally be cured by placing a resistor of 
about 100,000 ohms across the secondaries 
of each of the transformers. If the ten
dency still persists, 16wer 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 ac
.tually have been too much gain if a 
regular modulation transformer had been 
used. If a regulation modulation trans
fornwl" is used it is oermissible to omit 
one of the stages of speech amplification, 
though the operator may have to raise 
his voice a bit above normal. An auto
mobile ignition coil may be pres~ed into 
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Clrt•ult nho,·e shou·s how Mr. IA~uck hooked up the microuhone untl key connectfo11s to his revnm1ted neutrody11e receh·t•i·. 
"hlch tllell served hint as a short-wnve }thone ~nd code trnns1nltter. Fig. 2, nt right~ showf!I connections of "B" elhninntor. 

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

All three of the tuning coil forms were 
removed and the detector coil form di s
carded. One of the others was then re
\>,'ound with 30 turns, center -tapped , of 
the original wire. This became the plate 
and tickler coils of the master oscillator 
( Ll 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 oscillator 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 it 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 switch 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 a ssociated coils 
and rewire according to Fig. 1. This re
ceiver happened to 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 (SWl) and a s ingle fixed 
resistor which will handle five tubes. 
With the arrangement shown the Heising 
modulation system choke is s.hort-circuited 
when the key is pushed in the jack for 
code work. A switch could be arranged 
to do this if keying impacts proved to 
be too noticeable with the choke in the 
circuit. 

Tubes and Voltages 
Three of the tube~ are 'OlA's, the 

power amplifier is a '12A and the modu
lator is a '71A. With 135 volts on the 
plate of the modulator tube, 22 % 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 '71A 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 '71A. The 
load resistance relations between the two 
tubes are just about ideal for the '71A 
to do its most effective work a s a modu
lator. An additional 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 u~ed 
as, . a source of plate supply if desired. 
This requires an additional 30-henry 

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 where 
it is necessary to use battery power. It 
is easy on both the plate and filam ent 
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 band" 
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 conden ser 
set at 50 the wavelength is around 160 
meters. This may be checked approxi
mately by listening to other transmitting 
amateurs and comparing frequencies if 
no frequency m eter is available. 

The next step i:; ncutrnli.:a f ion and 
since this is something of a mystery until 
one has once successfully accomplished 
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 r emoving 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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'l'l\"O interesting· i•hotos of !Ur. Leuck's short-WR"\"f" Jlhone ond f"Ode transntltter conHtructed front n onee-fan1ous neutrodyne 
receiver, " ·hich. he hnuled do"·n out of the ottlc., 

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 circuit must be 
tuned to the same frequency as that of 
the master oscillator. There will be a 
sharp downward dip of the mi!liammeter 
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 b~ 
as short and direct as convenient. If it 
has an approcinh le len;;th compared with that 
of the a utennu. th<• u11 t1·n na should he short
·ened just th e length of the ~rou ncl lea cl. . If n 

<'01111tPrpui :-;1• is usPd in pbtcc of a n antenna , it 
s houlcl he th e sa uu-• le11µ-th as givl'n aho\.·c for 
the anknna nnil nutr e xt<-nll iu any <lirectiot1. 
hut the oppo8itP dirccti011 i~ pr{'ft•rahlc. Tiu• 
ralliating- sys t e m i \ tim ed tu the transmitter 
freq ue11cy Uy m N1nS of th e anten11a Sl'l' it •s tu11· 
ing co11densc•r . There will he a sharp i11crensp 
of plate current to the powe r am plifi er as th e 
r ad iating i;;ystem is tunC'd throug-h r esonance. 
If the plate current is hig-h at all sett ing-s of 
the antenna ser ies contlr.n se r the coupling i s 
probabl)- too close. This means that the num 
be r of turns in use in the antPnnn pick-up coil 
shouhl be rt'Clure11. If c11n1H•c ting the radiatin :,.:
systPm nrnl tuning it ha s no uoticcal>le ('ffeet 
on th e plate .rnr r t>nt to the powe r amplifier, 
the syst Pm i~ proh}1 hl y too long or too sh'Ort . 

No antrnnn c111-r1·nt iluli rntor is ui.-cessary. 
If' one is ll es irecl the filam ent of a cleactivated 
H>9 tul>e in series with the nn tPnna wil1 sl'rve. 
It will g-low nt just ahont normal brillinn('y 
with the antenna curre11 t that thi s transmittrr 
cnn suppl~·. The s ilYC"ry cont i11 g within the· 
tulie may be eyaporntcd by holtling the en<l 
of the bulb over a hot flam e for a t ime and 
so making a "window" through which the fila -· 
ment rirny be more readily ohsC"rn•d. 

Does the set r ea lly worl<? Yl"ell, on the ver)· 
fir!'lt tes t a s t a tion thirty mil rs away was 
"workerl ." who gaYP :l very ftn P. r<'pnrt. Next 

a !-;tntion tifty miles away was " worli:ed " and 
a s imilar r eport recriYPcl, and thi s wns f ol
lowed by a r eport from a s tntion nearly · a 
hundred miles a way . l\ot hncl for cl a)·J i .~ht 
work and the nry first time on th e air! The 
u ig-ht range is much gr<.'att•r of course. A 
pleasant surprise was that dupl ex t elephon)" 
was possible with this transmitter . On ac· 
count of the low power it is possible to trans
mit and lis ten-in at the sa me time and in the 
same band. 

Tube Data Chart 
'J'ufJ e 7'ype Plate Plate 
No.in of Voit - Curr. 
fig.1 Tube Tube Use Grid Bias age mills 

1 201A llf. Osc. 25,000 90 12 
ohm ~ . 1. ,, 112A P. Amp. -'27 DO l4 

·• 201A 1st A. Amp. (-1 ) 22 1/:, 0.5 
4 20 1A 2d A. Amp. -4~~ llO 2.5 

M 171A Mod. -27 135 17 
With a completely battery ope rated set , all 

the above values except plate, currents are pre· 
cletNmined . The plate currents to th e master 
osci llator and the power amplifi er a r e dPter· 
mined by adjustments and load. Antenna coupl
ing, etc., should be v a ried until the above values 
nre np pro xi mated. ThP. above valu0s are also 
h elp f ul wbpn a "B" elimina tor is u sed 

Transmitter Plate Supply from Ford Coils 
• FOR the fellow who has no A.C. 

current at his 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 v9lts 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 s~me 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 "pdc" .and sometimes I get 
a report that my note is "xtal de." 

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

net of the coil. The frequ ency then i~ 
adjusted by the little nut on the coil 
to a point where the vibrator has about 

Eh ' VOLT t\-ulllAG-e' 8ATTUl..-
B 12. VOL.TS ( 2 STOA.AGE &.AT"T~ll•ES) 
$ - FOflO SPARIC. COILS 
V 280 lll:CTIF"IEA. TU8E 
C 2. Ml= 1000 VPL.T ~11..T!.R. CO""C•""Sl!Ct 
IC t<KV 

iot1(;H VOL. TA.Oil T .. P ON C"OIL.S 

How to use two Ford spark (ignition) coils 
to obtain high voltage for plate supply 
of transmitter. The tube "V" rectifies the 

secondary· voltage. 

a 500 cycle 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 gotten 
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_b.attery when it is connected 

The keying is in one· of the leads to 
the Fo-;rd Coils instead of at the trans
mitter proper as .js 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. 
lf it is found to hold a charge large 
enough to make the note of the trans
mitter ha'Ve "tails" or a backwave on 
it, which can pe 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 completed ana wnen ~ne Key is re
leased it will break the circuit. 
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Both sch ematic and picture diagrams are given above, showing how to build the crystal-controlled transmitter here described at 
length by l\Ir. Victor. 

HOW TO ADD CRYSTAL CONTROL 
Even a self-excited oscillator is still 

O.K. provided pure D.C. power sup ply 
is used, and the frequency is carefully 
checke.d, b-ut the safest thing t o do is 
to get some other type of control 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 about being 
out of the ba nd. Also with "xtal" it 
is much easier :to get a pure note, even 
though little filter is used in the power 
supply a nd the rig is maladjusted. Try 
getting a good steady note with some
thing "haywire" in a self-excited 
xmittr. 'Nuff sed! 

Technical Description 
The transmitter proper uses two 

tubes, a 2A5 tube as the oscillator and 
a type 46 tube as the amplifier. The 
2A5 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 crystal. 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, 
whioh 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 is no worry about fre
quency stability, which is taken care of 
in this set-up by the xtal. This rig is 
designed for the 80 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 k c. Those that 
want to work both 80 and 160 meters 
without using more than one xtal 
should get one rated between 1755 and 
1825 kc. 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 board 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 
h older, 2A5 tube, oscillator tank con
denser, oscillator coil, 46 tube, ampli
fi er tank condenser, amplifier and an
t enna coils, and antenna condenser. 

OSCILLATOR. 
COILS 

i--1r., 

) 

AMPLll=lER. 
COIL 

r---- 3" --1 

ANTENNA 
COIL 

f-1f-j 

4.5T. FOR 160METt:RS 24T. FOR. 160METfRS !ST. FOR. t60~R.S 
20T. " 80 " 12. 'T . " 80 " ST. " BO " 
N2 . 18 WIRE N2 . 18 WIRE N2 . 18 WIRE 

(ENAM .) (ENAM.) ( ENAM.) 

(ALI- COILS CLOSE WOUND) 

Behind the 2A5 tube are •ounted the 
40,000 ohm voltage dropping resistor, 
the oscillator R.F. choke, and the volt
age dropping r esistor by-pass conden
ser. In back of the oscillator coil is 
the excitation coupling condenser, and 
bias r esistor 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 circuit. Along the 
back edge of the set the parts are as 
fo llows, 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 aerial and g1·owid. Filament, 
plate and ground leads are run 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 constru ction 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 
u se, 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 
quantities of poor resistors have re
cently been "dumped" on the market. 
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ULTRA SHORT WAVES 

• IT is 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 
band. .. It is contained in a five by nine 
by six aluminum box and is readily set 
up for operation. In a favorable loca
tion a hundred thirty-five to one hun
dred eighty volts is sufficient B power 
to enable communicatioa to be carried 
on over distances up to · ten miles. 
When located on a high point, such as 
a mountain top, or when communicat
ing with a plane much greater range 
can be expected however. To place in 
operation all that is necessary is to 
attach the antenna shown, apply proper 
plate and filament voltages for the 
tubes used. If operation is desired as 
a receiver the selector switch located on 
the front is turned to that position. To 

lf7 LENGT" 

I ~~ 
Or: ANT. -< 

~ 

ftJ J J_ MUST BE. 
1/4" 

® Rl!:ST OF l.IME MAV BE 

"' -i~ ANY LENGTH ot 
MAV BE 

~ 
nus GR.OUNO 

-f~~ GllOU"DfO IS NOT NECESSAR.Y 

'"" MOST CASES 

Portable S and 10 Meter 
Trans1nitter·Reeeiver 

By L. L. HOTSENPILLER 

• Photo at left-port-
able 5 and lOmeter 
c o m b i n a
tion "transmitter~ 
receiver" in actual 
operation in the 
field. A telescopic 
antenna is very de
sirable for the 
purpose. Plate and 
filament supply is 
readily ohtained 

from batteries. 

• Photo at right 
shows top view of 
the portable 5 and 
10 meter trans
mitter-receiver. 

• 
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 cus.tomary 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, 

+ 

Y1 LENG . OF ANT. 

.ANT. MA'( 8E 

.&NY ~.ONG ER 
Wlll.EWOR.kllo/G 
ON A MARMON IC. 

MAY BE ANY 
LENGTW 

/ 

-j: .. 

DETAILS OF INTERRUPTION COIL. 

l3" 1~00 TUR.NS OF N~32 ENAM.W/Pf 
L4 .. 900 TURNS OF N!i!: .5Z ENAM. WIRE 
(l"ISIDE ENO OF L4 GOES TO 8-1-) 
(OUTSIOE ENO GOES TO PLATE OF TUBE .) 
(INSIDE EMO OF L3 GOES TO GRID O~ TUBE .) 
(OUTSIDE ENO OF L3 GOES TO GIWUND. ) 

355555688 L 

Cfl[]l(IJIDIOOllJII :::Iii· 
f.--- 2 '/2" --l ... 

CMOKE wou~51t~Ly~~°'~~R~~Eiirw ~8 .9.Cs. 

COILS L1,l2,. 3TURNS !ACM ON tYs'"OIA. 
F.ORM F'OR. 5 METEll. l!l.lNO. 

COILS Lt, L2.:. G TURNS EACH FOR. 
tO METER SANO. 

shcu!d be constructed 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 circuit. 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 kcs. 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 practically 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 occupy the 
same space as one standard 45 volt 
battery . 

Schematic wiri'!g diagr~m for t.he combination transmitter-receiver is given above, to
gether with details of different styles of aerials and coil winding c!ata. 

The portable is built on a four and 
three-quarter by eight by two inch 
s~eel cha:;sis. I~ slips into a five by 
nme by six alummum box. The tuning 
condenser and selector switch 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 inch 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. 



OFFICIAL SHORT WAVE RADIO MANUAL 37 

The antenna coil is supported by· two, 
one-inch isolantite 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 se lector switch 
when looking at the ·bottom of the chassis. 
_The size of grid leak u sed ·on the inter
ruption coil is fairly criti ca l and success
ful super-regeneration depends on this re
sistance and the choke r.f.c. No. 2. The 
by-pa~s 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 entire 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 Jess turns are 
needed on th e choke. 

Operation 
As stated previously the main factor in 

the ultra-sh ort wave transmission i s the 
location of the station. Often th e signal 
that cannot be heard, or may be poorly 
hea rd at twenty foot elevation will be 
heard R7-R8 at 30 or 40 foot elevation. 
Due to the small physical size of a half
wave 5 meter antenna, it is very easy to 
erect a 30 or 40 foot mas t, suitably guyed, 
a nd thus produce a satisfactory trans
mitting and receiving antenna at a rea
sonab le cost. For the home station where 
the transmitter is probab ly located in the 
basement, the arrangement shown in A 
(Fig. 2) is probably the best. All f eeder 
and transmission lines should be sup
ported away from objects such as metal 
guttering, trees, and buildings. Right 

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 can 
by prope r tuning be used in the 5 or 10 
meter bands.· For portable operation sys
tem (B) (C) are suggested. The parabolic 
r eflector 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 clearance of all wires. If 

transmission is desired "to a fixed point, 
the signal may be increased considerabl y 
by the addition of a f e w reflector wires 
as shown in Fig. 2, producing a sharp 
beam in the direction the system is 
pointed. 

To determine the length in f eet of a 
h al f-wave antenna multiply the wave 
l ength desired by 1.56 except if operation 
i s desired on five and one-half meters th e 
length in thi s case would be (5.5) X (1.56) 
= (8.08 feet). 

System A is suitable .for fixed location. 
Systems ( B) ( C) are more desirable when 
the tran smitter 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 5 or 10 meter bands by simply oper-

ating it on the proper harmonic. 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 harmonic 
following in the five meter band may be 
used. Ih length may be 8' -16' -32' -64' -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 rnf. mica condensers 
1 .00025 mf. mica condenser 
1 6000 ohm resistor, Lynch, (International) 
1 1300 ohm resistor, Lynch (International) 
1 .1 megohm resistor, Lynch (International) 
1 10 megohm resistor, Lynch, (ln.ter'nationeJ) 
2 5-prong sockets, National or Hammarlund 
1 Audio transformer, National 
1 Single-button microphone tran:dormer 
1 100 k.c. interruption coil, (see coi l table 

Fig. 3) 
1 20 mmf. Hammarlund midget cond. 
1 National type .. A .. vernier ·dial 
2 s peaker terminal strips, Eby 
1 S.P.S.T. switch 
I 2-point 4 gang switch 
1 6-prong socket. Eby 
1 6-prong plug. Eby . 
1 aluminum box-5x9x6 inches 
1 steel chassis 4 %. x8x2 inches 
1 dial or condenser e xtension 
2 1" ins ulators , National 
2 u1tra short-wave coil forms, Hammarlund 

6-45 volt batteries 
2 3 volt batteries 
1 type 30 or 37 tube, Gold Seal (Arco, Van 

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

Dyke) 

S•Meter 

Super-regenel'ative Reeeiver 
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 5-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 frequency channels. 

An example of how two-way c1;mversa
tions can be carried on is indicated in 
Fig. 1. 

Stations A and B are located in the 
same city, say, New York, and stations 
C and D are 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 feed s 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 can 
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 
several fellows use it and commend it 
most highly, 

Circuit Design 
Three tubes are used in this design 

and the 6-volt automotive type has been 
selected as bemg 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. 

The frequency of the signal fed to the 
detector is determined by the size of the 
-coil 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 voltage. Voltages fro'm 
22.5 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 circuit 
as is, there is a compromise between the 
exact operation point for maximum sen
sitivity of detector action and proper 
voltage from the local oscillator. 

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 38 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 irt 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 "Bearcat-3" possesses 
these qualities. Data are also given on the construc
tion of the new antenna resonance coil& which greatly 
increase the signal strength. 

would be wise at this time to check up 
the drilling of t he 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 same direction on the 
same bobbin and due to 
its small size can be bolt
ed into place under the 
chassis. 

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

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 

!\lax Pt"nrhnnn listt'ning; to the 1nysteries of the :i-n1eter 
•'luun·' hnnd as the 'vaves roll in on 11u• ••nt·nrl0 :1t-:i." 

Wiring 
Little need be sa id as to the wiring. 

Do not u se long leads in the detector 
ci r cuit. There is a defin ite r eason for 
using the type of socket for the detector 
-to insure short leads. Grid and plate 
leads must be as short and a s clear from 
surrounding metal objects as possi ble. It 
is not necessary to use the same care 
with the balance of the set becau se the 
frequencies involved are much lower. 

Coil Data 
The specifications fo r coils 4 and 5 are 

given below: 
No . of Wfre 
turns size Spacing 

Coil 4 7 14 1/ 16-inch 
Coil 5 7 14 1/ 16-inch 

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

Coil 18.-The grid coil is number 18 
a nd consi sts of 1,000 turns of the same 
size wire used on 17. This is wound in 

turns of No. 36 double silk covered wire 
on a bobbin % -inch in diam eter. 

A detail drawing is shown in Fig. 3 
and should be studied carefully. Note 
that the coil s 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 constr uction of the set. It seems 
t hat most builder s have trouble making 
detectors oscillate. If the co.nstructor 
builds hi s own coils a s shown, then the 
only thing that will prevent the proper 
operation of th e set will be defective 
tubes or "B" batteries reversed. 

Keep a ll leads between coi ls 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 t he antenna series 
condenser is important and should be 
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done with care. The band spread con
denser (3 ) should then be adj ust ed so 
that the band required is sp read ove1· 
the tuning dial. 

Vary the size of the oscilla tor tuning 
conden ser ( 16) until the proper quench
ing frequency is obtained. Thi s is im
portant , as the sensitivity of t he receiver 
will depend to a great extent on the 
frequ ency of the local oscillator. l!se 
the frequency which gives the best re
sults. 

When the receiver is working right, 
there will be a loud rushing sound in 
~h e phones or loud speaker, and a s the 
signal is tuned in, thi s rushing noise 
wi ll disappear. When the incomin g sig
nal is weak, some of the rushing sound 
will remain in the back-ground. 

Many builders of 5-meter r ece ivers ha\ e 
not obtained the maximum results and 
t hen turned around and con demned the 
whole idea. It is more than likely that 
their antenna systems had something to 
do with it. 

i\'Ir. Dana Griffin of N. Y. City has built a 
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devi~e 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 frequency in the band. It is 
a good idea to tune the "phase shifters" 
to t]{e 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
st ructions. 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 

Left - Pidure wiring 
dlngrnnt Hhowing ho'v 
ea"'y it is to build the 
5-Jnf'ter "Ilt>arcnt-3" re
Ct>h'f'r. Thi" re<'t•h•er 
1•0H1"PSses high nn1 1•1i
fyinJ: 1unvers nntl good 
!litf'lf'cth·fty nnd use-s but 
thrt"e tubes, it h efng t•oS
sihle to rf."ceive strong 
:s lgnnl s on n s1>enker. 

Rlg'ht-Detnils of nn
t<•nnn rt"H011:1nt•e coll 

nnd condenHt'"r. 

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

Circui t s for such an oscillator have 
been described in many of the past issues 
of SHORT WAYE CRAFT, so no further 
information should be necessary on this 
point. Many short-wave "bugs" have 
oscillators which will generate h armonics 
in t he 5-meter band. 

Some slight recalibration of the tuning 
condensers used in the phase shifters 
may prove necessary after they have 
been connected into the circuit of the 
antenna, the final adjustment being that 
of tuning for the maximum signal vol
ume from some 5-meter transmitter. 

Parts List 
1 Antenna bind in,!; po~t ( 1). 
2 Ilammarlund er1ua llizing condensers, .000035-

rnf. (2, 3) . 

18 
-...... 

l llammar1una midget conde nse r (6). 
1 International Resistance Co. , 1-watt, 2-me;.:. 

resistor ( 7). 
1 Panel mount socket, 5 -prong (8) . 
1 Ratlio frequency choke · ( :J). See text for 

specifications. 
1 Aerovox mica condenser, .001-mf. (JO). 
1 llletlium ra tio audio transformer (lll. 
1 F lechtheim by-pass condenser , .1-mf. (1 ~-.. 
l Electrad 50,000-ohm potentiometer (l:J ) with 

filaml'nt s witch (28 ) . 
Flechtheim by-pass condenser, .1 -mf. ( H 1. 

2 \Yafer soc kets, 5 -prong ( 10, ltl). 
l\Ii ca co nllc nscr, .001-mf (lG 1. St•e t~x t. 

1 By-pass condenser , .1-mf. or In rger ( ~O) . 

1 1,UOO-ohrn re~istor, 2 watts (21). 
2 Output termina ls (~2. 23). 
4 Binding pos ts (::!4, ~U , 26, 27 ). 
1 m e tal eh:i:-:sis and front panel. 
1 'l,uning dinL 
1 Scn•cn-~rid c lip. 

""ire, etc. 
N ote--Coils 4. 5, 17 and 18 winding data 
inclmkd in text. 

2 Everendy-Raytlwon 3 7 tubes. 
1 EYereatly-Rnytheon 38 tube. 

28 ~ 
(SWITCH) 

Photo below sl10,vs the ''Benr
cat-3" 5-nieter su1Jer-rf"µ;ener
ative receiver here described 
by Jlr. Denton. One of tlac ne'v 
nntenp.n resonance n ·:n'e coils ilii 
slto"·n ju1o1t to the left of the re
ceiver. This Met uses but tbrt."e 
tubes ond 'vorks a s1•enker. 



40 OFFICIAL SHORT WAVE RADIO MANUAL 

A S-Meter S. W. 

Super heterodyne 
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. 

... u $ 4 u u 4444444444 444444-" 

1-Two gang variable condenser 100 mmf. cap.. 
(Hammarlund) Cl and C2. 

1-Midget variable condenser 18 mmf. cap. 
(Hammarlund) 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 rnmf. mica dielectric 300 volt conJenser. 
3-250 mmf: mica dielectric 300 volt condensers. 
2-0.01 mf. paper dielectric 200 volt condensers. 
1-0.02 mf. paper dielectric 200 volt condenser. 
2-1.0 mf. paper dielectric 300 volt condensers. 
1-2.0 mf. paper dielectric 200 volt co~denser. 
2-8.0 mf. dry electrolytic 500 volt condenaers. 
1-400 ohm 1h watt carbon resistor. 
1-1500 ohm 1 watt carbon resistor. 
1-5000 ohm 'h watt carbon resistor. 
1-14,000 ohm 3 watt carbon resistor. 
1-25,000 ohm 1h watt carbon resistor. 
1-30,000 ohm 1h watt carbon resistor. 
1-100,000 ohm % watt carbon resistor. 
1-250,000 ohm 'h watt carbon resistor. 
4-500,000 ohm % watt carbon resistors. 
1-25,000 ohm 1 watt variable resistor with 

power switch. 
1-200 turn universal wound coil, ~·~ " form 

(Auto. Winding Co. ) 
1-85 mh. choke (Samson). 
1-10 henry choke 35 ma. direct current. 
1-20 henry choke 50 ma. direct current . 
4- Six-prong sockets. Alden 
2-Four-prong sockets. Alden 
1-Five prong socket. Alden 
1-Power cord and plug. 
I-Chassis (Blan-The Radio-Man). 
1-Power transformer: Sec. Volts-2.5 volts 

c.t. 7.5 amps, 5.0 volts 2 amps, iOO volts c.t. 
70 ma. 

4-Tube shields for 58 type tubes. 
1-Tube shield for 24 type tube. 

• WITH the advent of actual broad-
casting on the ultra short wave band 

between 43 and 80 megacycles, 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-det ector 
or superheterodyne. 

Tuned radio frequency amplification 
P.t such ultra short wavelengths is 
practically out of the question, since 
the low impedances encountered in the 
crdinary tuned. circuit do not permit 
r.mch 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. 

Su per heterodyne 

. ' ...................... . 

Briefly, the superheterodyne func
tions in the following manner. (Shown 
diagrammatically in Fig. 1.) The in
ccming 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 over 
the band for which the set is designed. 
Since the beat frequency remains con
stant, the design of a suitable ampli
fier having the desired characteristics 
is much easier than before. The 
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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. Once 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 ultra high frequency 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 oscillator. 

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 in 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 r e
moving the form. The wire size is 
rather large and this will tend to hold 
the coils in place. Pin jacks are 
sc.ldered on the coil ends for conven
ieonce. 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
grid method, since this precludes the 
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8 • MODIFIED DETECTOR 

FIG. ~· 

Diagram above shows, at left, successive stages in the reception of signals on a superheterodyne ; coil winding data at Fig. lB, 
while the graphs shown at Figs. 2 and 3 are used by the author in explaining the action of the receiver. 
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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. Mr. Matthews, author of the present article, is a prominent 
short-wave and television expert, 

p0ssibility of radiation through the 
antenna. 

Oscillator 

As has been said before, the oscilla
tor is the heart of the ultra high fre
quency superheterodyne. The ordi
nary oscillator with inductive coupling, 
such as employed in the usual r eceiver, 
would be a complete failure in ultra 
high frequ ency work. The oscillator 
to be used must not only have a very 
high order of f requency stability, but 
also be capable of maintaining its in
t ended frequency unaffected by the 
first detector circuit, with which it is 
cC'nnected. Frequency stability that is 
relatively impervious to changes in the 
supply voltage is necessary. The fact 
that its load circuit is subject to rather 
severe variations, since the oscillator 
i~ 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 tuning of the first detector un
frrtunately is greater as the frequen cy 
increases. In other words, the fre
qu ency stability of the oscillator de
creases as the frequency increases. 
Therefore a combination that would 
be entirely adequate for broadcast re
ce:ption 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 signal frequency, it is easily 
seen that nothing but the most refined 
circuit design would be tolerable in 
this application. No doubt it is be
cause of this fact that so much valu
:i.ble time has been spent trying to im
i;rove OT\ the straight regenerative and 
H1per-regenerative r eceivers. 

100_ 
MMF. lOo-~1------' .OOl ·MF ·-

Suppose we take a look at some 
ccmmercial 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
vc>rsity telephone receiving system 
used for picking up foreign broadcasts, 
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-
11.\tor independence but the additional 
tube makes for more complicated 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 circuit unsuccessful
ly, the electron-coupled oscillator was 
adopted. This oscillator, described by 
Lieutenant J . B. Dow in the December, 
1931, I . R. E. Proc,eedings, has as good 
if not better all around frequ ency sta
bility than the more complex oscillator
amplifier combination. The circuit 
employs a screen-grid tetrode; the 
cathode, control-grid and screen-grid 
forming the frequency generating cir
cuits, while the plate is in the output 
circuit and is entirely independent of 
the oscillator frequency, since it is 
shielded by the screen-grid from the 
oscillator circuit proper. (The screen
grid is at ground potential, as far as 
radio frequeRcy is concerned. ) The 
coupling to the load circuit is there
fore electronic rather than inductive 
N capacit ive since the plate is effec
tively isolated by the screen grid. This 
red.uces the interlocking effect between 
the oscillator and first detector tre
mendously and in no small measure 
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Top view of the 5-meter superheterodyne. 

Bottom view of Mr. Matthews' 5-meter 
"super." 
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Hi;re. we h!lve the c?mplete wiring diagram of Mr. Matthews' superheterodyne designed for 5-meter reception. We believe that 
this 1s an ideal receiver for the average s hort wa,·e fan interested in 5-meter reception, as it uses but seven tubes with. rectifier. 
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contributes to the excellent frequency stability 
of the oscillator. The scr een-grid being at g round 
µotential (R.F.) necessitates operating the 
cathode above ground. This is completely satis
factory and when using uni-potential cathode 
type tubes having indirectly h eated cathodes, no 
d<·leterious effects can be detected by having· an 
H.F. potential difference between the cath ode 
and heate r. Although it might seem that the 
cathode-heater capacity might interfere with the 
satis factory functioning of the circuit it com
pensates rather than incapacitates the frequency 
stability dut.:"ing the warming up period of the 
tube. A slight varying of the oscillator fre
quency w ith detector tuning has been noticed 
when usi ng the fundamental of the oscillator; 
however, this can be eHminated by using the 
second .harmonic of the oscillator to heterodyne 
with the incoming signal fr equency to create 
the intermediate frequency beat. 

Careful shielding of course is necessary if t he 
oscillator is to be operated at f ull efficiency. 
si n ce any coupling of the oscillator tuning cir
cu !t will defeat the excellent qualities of the 
system. 

The coil data are given in. table 1. Thi:! con
denser C-2 determines the approx imate fre
quency w hile t he trimmer condenser C-3 acts as 
a ver nier adjustment. Evcntua:Iy when ult ;.·a 
high fr equency super-heterodynes become as 
numerous as the regu lar broadcast variety, the 
receivers will then be truly single control. The 
vernier, however, is not a serious hardship to 
endure and without it the performance wouJ<l 
surely s uffer. The screen-grid voltage should be 
approximately 67 to 90 volts, the lower value 
being recommended for s tability. The value of 
the gr idleak should be 100,000 ohms for best op
eration. 

Now that the degree of electrical stab ility far 
surpasses any other oscillator combinat ion, it b e
h ooves the ex perimenter to exe rcise particular 
care in the mechanical construction to insure 
rigid mounting of the component parts which 
might affect t he frequency stability. If ordinary 
precautions are taken in the construction of the 
osciHator, even the dyed-in-the-wool experiment
er w ill witness a thrill at the stability of the 
eledron-cou pled oscillator. 

Intermediate Frequency Amplifier 
The choice of an intermcd1"ate amplifier is one 

of all importance, si n ce the main characteriBt ics 

of the receiver are obtained in this section . The 
inte rmediate frequency must b e low enough so 
that sufficient gain can be realized with a good 
d egree of selectivity. The frequency character
istic of course must also be co nside r ed, other
wise the quest for selectivity would r esult in 
undue attenuation of the h igh audio frecn1encit.s 
and poor qual ity would obvious ly r esult. How
ever, there is another con sideration to he taken 
into account in ul t r a high frequency work. Sup
pose the intermed iate fr equency was of the order 
of 400 kc. and the oscillator tuned to a fre
quency of 40,000 kc. It can readily be seen 
that a variation of only 0.01 % in frequency 
would amount to so much that the res ulting 
frequency would not b e amplified by the 
hig hly selective intermediate stages. 

Now, let u s suppose an intermediate frequ ency 
of 1,750 k c . or thereabouts was chosen . The per
centage allowable variation in the oscillator fre
quency couJd obviously be much greater, without 
affecting over-all performance. 

The intermediat e frequency finally adopted in 
this application was 1,750 kc. 1.F. transformers 
may be purchased a lready built, or the experi
menter may build his own . In the latter case 
the coils from a s hort-wave receiver covering 
this band will be satisfactory. Small I solantite 
dielectric condensers may be substituted for the 
larger air condensers form erly used for tuning. 
The I .F. ampiifier in rea lity is a fixed-tune 
radio-frequency amplifier and its d es ign is not 
unlike any other R.F. amplifier covering thi.~ 
band. Such circuits a r e not so selective that the 
fidelity will be impaired by side-band attenua
tion. This applies only to sound reception ; the 
r equir ements for television reception arc some
what more stringent . 

Second Detector 
The second detector for voice reception is of 

the orthodox plate detection variety. A 57 tube 
is employed in a circuit designed particularly to 
elim inate detector overloading. This scheme 
does not entirely el iminate detector overloading 
in the strict sense of the word, but it does 
greatly ext end the usable range of inputs to the 
detector, without .rnffe ring an appreciable re
duction in r ectified output. This particularly 
applies to s ignals of low percentage modulation 
which hereto fore h ave g iven t he most trouble in 
d etector circuits. 

Figure 2 :->how:-; the e~~ential ci r cuit in its 

simplest form, t ogether with a g rap hical ex
planation of t he how-and-why of the improve
ment. C-1 and R-1 are chosen 80 as to have a 
time-constant of greater duration than the pe
riod of the lowest audio frequency to be r epro
duced, yet sufficiently' s hort in durat ion to follow 
the variations in amPlitude of the modulated 
carrier. C-1 must a lso be of such a value that it 
will have no effect upon the tuning. 

Figure 2-A shows a typ ical grid-plate char
act e ris tic of a po1l·cr detector. Point a -o rep
resents normal bias with no s ignal appl ied . Upon 
the reception of a modulated signal (50% mod. 
shown) this point moves to a -1 and rectification 
takes place. giving the audio frequency com· 
ponent in the plate circuit as s hown. Such a 
signal would result in the sa me output in 
either a straight b ias detector or the modified 
circuit used here. Now let u s con s ider a very 
strong signal which would normally overload 
the detector. With the 11orma l circuit the ~f
fective grid bias is increased from a -o to a-1. 
This. h owever , is not sufficient to bring the 
envelope of the modulated wave on the strriigh t 
line vortion of the tube characteristic, with the 
result that the audio output A-1 suffers sever e 
distor tion. Note a lso that the amplitude is 
greatly reduced. 

Now consider the modified circuit. 'Vhen g rid 
current flows a voltage drop occur-> across R-1, 
thus causing the bias point to shift to a-2. 'fhis 
results in a much greater amplitude than before, 
although w ith slight distortion. A close ex
amination w ill show, however, t hat the distortion 
is more symmetrical and certainly less severe 
than that of A-1, without the decrease in ampJi. 
tude experienced before. The voltage built up 
across R·l can be r eturned to the I .:F'. r;r ids 
through de-coupling resistors to effect fur t her 
limitation on very strong signals . 

Typical output curves with and w ithout thi.:; 
c ircu it refinement are shown in Fig. 3. 

Output Stage and Power Supply 
The output s tage of this receiver is left en

tirely up to the individual. The author prefers a 
s ingle '45 tube for ord inary use. This can be used 
to drive a p air of 46s in push-pus h ( class B) 
a mplification, if the sound output is inadequate. 
The schematic diagram clearly shows the c ir
cuit and constant~ used. and n eeds no further 
explanation. 

Working the 56 M. C. Band 
Practical Operating Hints for the 

THE necessity for improving our 
t echnique on the longer-wave ama
teur bands has more or less dis
tracted attention from the "five

meter" band during the last .few years. 

u, 
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FIG . I 

Fig. 1-The Push-Pull Receiver. 
Cl-Two ~Pctlon tuni11,C' co ndrnser. About 20-

11i.111.f . , each s1.·ction. 
C:! - f:ri<l condN1sers. lOU·m.m .f. 
C::-1 ·~{ilJget" YUriaiJJe COIHIP ll ~Cr, 2 pJ;tl1·:-; f':H: h . 
C4-Xot smaller tban .uo~ mf. 
Lt - Tickler, to l>e determinc1l rxp1! ri111 1"11ta ll y. 
J. :.!-5 t.urus No. 20 D.C.C. wire. V1 " in din111t.'tl'r. 
L:{--H .F'. chok1>, nhout 1 :; t o :!O turn~ wound 

No. 38 on 1,4 " tu lie. 

By HARRY D. HOOTON 
WSBKV 

Questions answered: Best tub e 
to use,· 'l.t'i1·ing 5-meter receiver,· 
th e 5-m etcr antenna and re
fle ctor/ frequ ency measto-ement. 

This band has not been entirely neglected, 
however, and a sma ll group of experi
menters have been doing fin e 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. 

"S meter" Boys 
It will need special design and construc
tion, but there is no rea son 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 Mc.; but it is not to be recom
mended because of the high background 
noise. The usual r egenerative "hiss" is 
sometimes so loud that weak signals are 
drowned out entirely. A much better 
arrangement is to use a push-pull detec
tor regenerative circuit. Thi s type of 
receiver works very well on ultra high 
frequencies and has the added advantage 
of being quiet in operation; the noi se 
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 W8BKV we had 
some difficulty in finding a suitable de
tector tube. Among the tubes we tried 
were the types '99, 'Ola, '24, '27, '12A and 
the '30; the most satisfactory were the 
'27 and the 12A, although the Ola 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 circuit 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 coil if a 15 mmf. 
tuning condenser is used; if a larger ca-

+soov 
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Fig. 2-The Colpitts Transmitter. 
Cl-Two ~rct i o n tr:tn~mitting condenser, 25-

m .m .f. , each sPctiu n . 
C2-Rloc kin.t:!' co ndf'n ser • . 01-mf. 
(':!-Bypass ronrlenser, .01-mf. 
Ll- 1 % turns. 2 % " in diameter , copper tubing. 
L:!-S:un<' as above. 
Hl-1;:>,0-00 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 in sulated 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 a s possible; as this is 
very important. In some cases it is ad
vantageous not to use a socket, but to 
solder directly to the t erminals 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 
sa me tim e, reducing the capacity between 
the various pa r ts 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 
ha s been adjusted, as this centers the 
trouble-hunting in the oscillating circuit. 
The detector will require a higher plate 
voltage than that commonly used 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 si•gnals, 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 
srignal 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 circuit 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 
w'hich 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 
1 % turns each side of the blocking con
den ser, 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 
is best to ·get a good layout and as short 
a leads as possible. Any of the usual 
D.C. power supplies can 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, r eflectors 

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 can 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 Jong feeders, s:iy 
5/4-wavelength, as the radiator can then 
"e broul!'ht more into the clear. The 

feeders can 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 
so. 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 transmittei: will be outside the 
band. An oscillating meter, Ruch as the 
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Fig. 3-The Directive Antenna System. 
Ucftf'<'to r: 7 fret 10 inrhf'S long. 
Antenna: sa·me lPngth as refl ec tor, inrluclin; 

th r :;;ingle turn of the inductancP. 
Ll-Singlt~ turn ahout 4 inches in diam r tPr. 
J...:.!-One or two turn s of wire. 
Transrni ~sion Lin e: C:\n hr twisted lamp cor• 

20 to 50 feet in length. 

dynatron, is best and, as it is usually 
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 Popular Wireles s, London, England) 
e RECENT experiments on 5 meters in 

England have brought forth a number of 
successful receivers covering thi s 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 variation 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 
s lide 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 circuits de,•eloped by Eni::
lish experimenters, i s that shown ahov<'. 
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and 10'' Meter Reeeiver 
• WITH the ten m e t e r "amateur 

band" now made available for radio
phone transmission, that is, the section 
from 28,000 to 28,500 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 el)tirely 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. 

TO AN~ 35 MMF 

But, on the other hand, the average 
superhet 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 a udio 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 detector in the straight regen
erative set. 

Various methods of coupling t he 
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 act·ual 
operation. Among other signals, police 
calls on the new 8 and 10 meter systems 

were heard. 

I 
. 001· 
MFc 

~ 
.001· 
MF 

capacitive type of coupling was finally 
u sed, as it permitted less complication 
in circuit design and more effective 
coupling than that obtainable with the 
inductive method. The main objec
tion to this system always has been 
t hat t here 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 coupling 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 58. 
The 58 being the R.F. amplifier and 
the 57 as regenerative detector, us
ing the now famous electron-coupled 
circuit. These two stages are con
tain ed in the double-shield compart
m ent 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 func
tion of this addition is to enhance the 
reception of the very weak or broad 

~ 
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50,000 
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OHMS) 
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Above, we have the schematic wiring diagram of Mr. Shuart's 5 and 10 meter receiver. 
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modulated signals, such as those from 
new police broadcasting 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 fr equency 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· 
quency. 

AMT. COIL: 
(,~ID COIL• 

TO 
ANT. 

........ 
Giii>. 

.OOS·MF 

'L4_,.;r 
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x x 

300 
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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." Super-regeneration is optional and 
1s available at all times. A 2AS pentode is used as the output 

tube. This set is the berries-no fooling! 

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 would 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 is 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-

.OOS·MF. xii 
.001-
MF. 

(EACH) 

J5M'4F. 

x 

x 

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 
difference between the reception and non
reception of some of the weaker stations. 
About the best type is the vertical 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
gether with other types of antennas and 
their various lengths. 

The power supply shown in the photo
graphs was especially constructed to work 
on ultra high frequency receivers . To re
move· the main hum 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 
decided hum, (this is usually termed tun-

I MF.) 
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Picturlzed wiring diagram for the 5 and 10 meter receiver, which will make the conatruction of the set clear to even the uninitiated. 
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able hum) and ab0;0t h alf a day was spent 
in t r yi ng to remove it; RF. chokes a nd by
pass condensers wer e t ried in every part of 
t he circui t , with no improvement a t a ll . The 
power tra n sformer u sed h appened to have 
two extra fi lament wi nd ings that remained 
u nused. These idle coils were fina lly su s
pected an d one lead of each windi ng was 
grounded to the n egative side of the circuit; 
s ure enough t h e hum entirely disappeared, 
no trace of it could be foun d on any fre 
q uency. If you happen t o be h aving trou
ble from t unable hum, wat ch all unused low 
voltage secon daries! T o improve regu la
tion a h eavy-duty 20,000 oh m wire-wound 
resist or is connect ed across t he output 
terminals of the hi gh voltage . 

The power-supply unit should be capable 
of f urnish ing no Jess than 250 volts under 
full load. This h igh voltage is necessary in 
order to obtain fu ll gain of the t ubes. L ower 
vo ltages will i n a ll cases produce weaker 
signals on the speaker or phones, and may 
even cause t he set t o fai l entirely on t he 5 
mete r band! 

Parts Lis t of Receiver 
1-Pentod e o u tput transform er. Acr atest. 
1-Chass is- see text and drawing for detai ls. 
6-4 prong coil forms; ul tra- high frequency 

type ; Nat ional. 
2-4 prong isolanti t e sockets; Nation a l (Ham

marlund). 
2-6 prong isolantite sockets; National ( Ham

mar lund) . 
1- 6 prong wafe r socket (laminated ) ; Eby 

(Na-aid). 
1- 5 prong wafer socket (laminated); Eby 

(Na-a id) . 
2- 35 mmf. variable tu n ing condensers; Ham

marlund. 
1-20 mmf. variable tuning condensers; H am -

marlund . 
I -Verni er d ia l ; Nation a l , type B. 
1-2.5 millihenry choke; Nationa l. 
1-250 m ill ihenry chok e (universa l woun d ). 
1-50,000 ohm potentiometer; Acratest. 
! -"Inter ruption Frequ e n cy" tran s former, 700 

turns pri. 1500 sec; Gross Radio. 
3-.001 m f. mica fix ed cor.densers. Flechtheim. 
2--.005 mf. mica fixed conden sers . 
2-.00005 mf. m ica fixed condensers ( con -

nected in series). 
1-.000 1 mf. mica fixed condenser. 
1- . 5 m f . bypass conden ser. 
4-. 01 mf. bypass condensers {tubu lar). 
1-25 mf. 25 volt electrolytic condenser; Acra 

tes t. 

1tt ... t:f-''l .. •'~,. 't:: ~::~~"' ' 2 \t: 1 WIR.E , WIRE 

I ,;;,' 2T " -, 2T 
' I N2 28 souo WIRE I I Jr(2 28 SOJ..10 W/Qf 

(CLOSE WOUND ) ( CLOSE WOUND) 

'{S METERS) "'--{!O METERS) 
NOTE :~ GP F Fl 

ANT. COIL SPACED Y4 " FROM 
Gll.10 COIL. 

~-=--I...,__ Nl fi SOLID 
WIRE 

- OET. COILS -

ANT. 
COIL 

CATMOOE 
TAP 

2T. UP 

(S METERS) 

G r F Fl J 
(10 METERS) 

BENO DOWN O• DOTTED LINES 

"GR ID 
COIL 

12T. 
N ~L 28 SOI.I D WIRE 

3T. 
Ni.28 SOl.10 WIRE 

(CLOSE WOUND) 

"'-c20 METERS ) 

12T 
N2 . 28 SOLID 

WUlE 

Coil Data a nd Receiver C hassis Dimen s ions . 

1-300 ohm 1 watt resistor, Lyn c h (Interns•. 
-tional). Also following res istors. 

1-500 oh m 1 watt res istor . 
1-2,000 ohm 1 watt resis tor. 
1-25,000 ohm 1 watt r e s istor. 
1- 100,000 ohm 1 watt resistor. 
1-250,000 ohm 1 watt resistor. 
1-.5 megohm 1 watt resis tor. 
1-2 megohm 1 watt res istor. 

P art s for "Power Supply" 
1-Power tra n sformer 325-0-325 plate , 2.5 

fil , 5 v . R.T. Co. 
2-30 h e nry, 60 milliampere ch okes; Acratest. 
3- 8 mf. 500 V . e lect ro lyt ic fil ter condensers : 

Acr atest. 
1-20, 0 0 0 oh m bleeder r es is t or (2 0 w a t ts rat

ing). 
1-4-pr ong wafer socket, Eby (Na-a id). 

S and Io Meter Transmitter 
Using the 800 or 825 Tubes 

This transm it ter is constructed to 
faci litate t he u se of the new RCA 
Radiotron type 800 (or Sylvania 825) 
tubes, which h ave at this writing, j ust 
made their appearance on t he market . 

While these tubes a re rated to stand 
around a thousand volts on the plate 
no attempt was made to operate t hem 
at t hi s value, 650 being t he highest 
voltage applied. With. a thousan d volts 

GEORGE W. SHUART, 
W2AMN 

"" . . . "' "' . . . . . . . . .... ... . . -
R eports from many 
"Hams" during the 
past month indicate 
that interest in the 
5 and 10 meter field 
is i n c r e as in g by 

The 5 and IO m eter tra n sm itte r ready fo r act ion ; the mike s h own h a ppens to 
compr ise a n old "com m e r cia l"' shell, enclosing- a m odera t e -pr iced amateur type 

mi cropho ne un it . 

leaps and bounds. Several lead
ing " H am" station operators have 
complimented Mr. Shuart on the 
excellent quality and steadiness 
of the wave radiated by the 5 and 
10 meter t ransmitter 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. 
• t •• .............. ............ 
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The schematic and picture diagrams above show how the various parts used in Mr. Shuart's 5 and 10 meter push-pull oscillator· 
and powe r supply are connected together. 

Bo 46 B1 46 56 
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Here we have the schematic and physical wiring cliagrams for the modulator unit used to excite the oscillator of the 5 and 1() 
meter push-pull transmitter. 
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on the plates o:f these tubes, it would 
be necessary to have a master-os~il
lator-amplifier arrangement to mam
tain frequency stability anti 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 circuit, a very 
p·owerful and steady signal can be radi
ated, and can easily be mo du lated 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 its grid and plate leads 
brought out on the glass 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 7xl0x2 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, not 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 circuit. And 
the use of them provides a possible 
chance of the filament circuit being tuned 
to the frequency, or a 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 switch shown in the 
filament center-tap lead is provided as a 
mea ns of turning the oscillator on and off. 
If the switch were to be placed in the 
plate circuit, there would result a very 
heavy spark and in most cases it wot1ld 
continue to arc, 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 j acks to accommo
date these plugs. Be sure to use a good 
plug which makes a very tight contact, 
or losses will result at th.is point. 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 capab le of delivering around 
650 to 675 vo lts 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 no danger in 
this, because the tubes are operated well 
under their peak voltage rating. The type 
B66 can be used at this point in place of 
the B71's or 8BB's, whichever you wish to 
call them, tha t are shown in the diagram. 
A type 5Z3 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 recti fier tubes used, gives around 650 

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 volt 
windings, which are hooked in parallel to 
supply filament voltage for the os cillator 
tubes. So much for the oscillator power 
supply. 

oscillator and modulator, 

The Modulator 
A good modulator unit is just as im

portant as the oscillator, because it is 
the modulator that is responsible for the 
voice being super-imposed upon the R.F. 
carrier 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 56, 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 completely 
modulate the R.F. oscillator with 650 
volts at 90 milliamperes input. Here a lso 
good equipment is necessary if full out
put is to be obtained from the tubes, with 
anything like BC (broadcast) 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 aud io voltage. The 
method of calculating the load impedance 
of the oscillator is-Plate voltage divided 
by plate current. 

lt is to be remembered that the micro
phone is responsible for the quality of 
Yoice 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 diagrams 
the plate current of the oscillator 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 this value, 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 prope,-Jy, an indicating device such 
as a Christmas tree bulb or an R.F. am
meter connected in the antenna will show 
a decided increase fo brilliancy (or deflec
tion) as the microphone is spoken into. 
Careful adjustment is absolutely neces
sary if maximum results an·d a good per'
centage of modulation are to be obtained. 
The writer has seen an adjustment in a 
five meter transmitter so slight as to 
cause· the frequency to shift only 100 KC, 
bring the signal strength from R3 up to 
RB. 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 r adiophone described has been in 
operation about three months and the a u
thor has received an RB to R9 report from 
most every station contacted. 

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). 

1-35 mmf. midget tu.ning condenser, 
Hammarlund (National). 

2-4-prong is.olantite sockets, National 
(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, singfe-throw snap switch. 
1-set of coils-see coil table. 
2-type 800 RCA Radiotron tubes (Syl

vania B24). 
1-aluminum chassis, 7"x10"x2" deep. 

Oscillator "Power Supply" Parts 
1-power transformer, 650-0-650, 2.5, 7.5 

volt filariie.nt. R. T. Co. 
1-30 hen.ry 150 mil. filter choke. National. 
2-2mmf. 1000 volt filter conde.nsers, 

Flechtheim. 
2-4 prong. sockets, National. 
2-type 871, BBB or B66 mercury vapor 

rectifier tubes. RCA Radiotron, (Arco). 

Modulator Parts List 
1-Microphone, Universal. (Single or 

double button.) Amplion; Lifetime; 
Miles; Mayo.) 

1-Microphone transformer, Universal. 
(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. 

2-8mmf. 500 volt electrolytic condensers, 
Flechtheim. 

1-lmmf. 400 volt by-pass condenser, 
Flechtheim. 

1-20 mmf .. 25 V., electtolytic condenser, 
Elechtheim. 

1-20,uuu ohm resistor, tapped at B,000 
ohms. 

1-2 000 ohm 2 watt resistor, Lynch. 
1-20 ohm center-tapped filament resistor. 
4-5 wafer socket~. Eby. 
1- 4-prong wafer socket, Eby. 
I-aluminum chassis 13"x10"x2". 
Tubes for the modulator unit are: 
3-type 46 RCA Radiotron. 
1-type 56 RCA Radiotron. 
1-type 5Z3 RCA Radiotron. 

Coil Data 
5 Meters 

Antenna-2 turns each (make two). 
Grid-8 turns, n inch space between 

turns. 
Plate-4 turns. %. inch space between 

turns. 
10 Meters 

Antenna-same· as for 5 meters. 
Grid-same as for 5, but tuned with a 

100 mmf. condenser. 
Plate-6 turns, 'h inch space between 

turns. 
*All coils are 1 inch inside diameter 

and wound with f. inch diameter copper 
tubing. 
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Here we have a front view of the 1-tube "Twinplex" receiver developed by Mr. Worcester. 1 tube does the work of 2! 

The t.t.53'' 
l·Tube TWINPLEX 

By J. A. WORCESTER, Jr. 

• 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 c i r c u i t s 
rather than to undertake the construc
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 is und<rnbtedly the ideal solu
tion but unfortunately such a receiver 
of the conventional regenerative 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 sing le tube con
struction. 

New 53 Tube 
Employed 

The schematic 
wirmg diagram 
of such a receiver 
is shown in Fig. 
1. The tube em
ployed is the new 
53 whirh really 
consists o f t w o 
tubes in one. This 
tube was de
signed as a Class 
B Twin amplifier 
but due to the 
c o m par at iv e ly 
large static plate 
current drawn, it 
can be r e a d i l y 
adapted to detec
tion and Class A 
amplification. 

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

As an audio 
frequency ampli
fier this tube is 
v e r y effective 
since its amplifi
cation factor is 
about 35. T h i s 
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 both detector and A.F. amplifier. 
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The drawings above show both the schematic and physical diagrams for the one-tube "Twinplex" receiver-in which a single 
53 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 le tdven 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 cliaracteris
tics 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 con trolled 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 volu'me con
trol is provided by a 200,000 ohm potenti
ometer across the audio frequency trans
f ormer secondary as the volume often be
comes too great for comfortable head.phone 
reception particularly on strong amateur 
and 49 meter broadcasting 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 h eaters r equire 
2'h volts 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"xl / 16" and the 
basehoard 7"x9"x%". The variable con-

denser along with the two potentiometers 
are mounted on the front panel while the 
remain~ng apparatus is mounted to the 
baseboard. External connection.r are made 
by means of Fahnestock clips 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 
coiled around the ·bus bar. Adjustment is 
effected by moving the coil off of the wire 
until the desired coupling is obtained. For 
this reason, it is des irable 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 critical 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 r educed 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-

e1gn stations received during this period 
include EAQ . GSB, GSA, DJC, HKD and 
OXY. No listening was done during the 
daytime which accounts for the absence of 
25 meter stations. The receiver is al so very 
satisfactory for C.W. reception. 

Parts Required 
Ci-See text 
c .-Hammarlund "Midline" midget variable 

- condenser-140 mmf., Type MC-140-M. 
C3-Molded mica condenser-.0001 rnf. 
c.. c ,-.5-.5 mf. dual by-pass condenser. 
C5-.0005 mf. Molded mica condenser. 
L,,, L2-Set of short-wave Octo-Coils 16-200 

meter. 

RFC-Hammarhmd isolantite R.F. choke, 8 
millihenrys, Type CH-8. 

Ri-3 meg. grid-leak; Lynch (Internation-
al). 

R3-400 ohm wire-wound Resistor. 
R.,-200,000 ohm potentiometer (Acratest) 
R,-25,000 ohm potentiometer (Acratest) 
R5-50,000 ohm resistor, Lynch (Interna-

tional). 
Ti-Audio frequency transformer . . 
1-Alden 4 prong socket, type 481X. 
1-Alden 7 prong socket, Type 487. 
7-Fahnestock clips. 
1-Type 53 Tube. 
1-Roll hook-up wire. 
1-National Type " B" Velvet-Vernier dial 

(0-100-0). 
I-Aluminum panel 6"x9"xl/16". 
1-Baseboard 9"x7"x%". 
1-Type 53 tube; Gold Seal, Arco, Van 

Dyke. 

The ••Tinymite'' l•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 
aecondary 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 switch to the bottom point and 
leave tickler switch on the 160 meter 
or third point from the top, or move 
up to the top point. 

The author has a confirmation on 
duplex speech between W3KL 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 calls, 
pilots in planes, plane stations and 
broadcast, all on a sixty-five foot 
aerial, 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 condense.r. 

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" 
l~elluloid panel- bakelite may be used, 4% 

x S o/s. 
Ll-The secondary is a coil taken from old 

Cros ley " pup!' It was tapped at four 
evenly divided places. 

L2 is the tickler, a coil taken from RCA old 
type superhet. It is tapped at four 
evenly divided points . 

Cl-.0001 mf. midget conde.nser, Hammarlund 
(National) 

C2-vernier. condenser, 10 to 20 mmf. capacity. 
-Hammarlund (Natione.l) 

C3-.0001 mf. midget reg·eneration control 
condenser. 

Rear view of the "Tinymite." 

C4-midget vernier-2 p late condenser; about 
10 to 20 mmf.- Hammarlund (National). 

C5-80 mmf. trimmer (Hammarlu·nd) aerial 
condenser. 

CG-.0002 mf. grid condenser; .00 01 or .000 15 
may be u sed instead. 

Rl-2 1h megohm grid-leak . Lynch ( Interna
tional) . 

R2-10 ohm fixed rheostat. 
-L. S. Hoover, Tionesta . Pa. 
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Hook-up for the "Tinymite." 
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The Short•Wave Megadyne 

• RECENTLY, after quite a good deal 
of experimenting, which covered a 

term of several months, I devised a new 
circuit which is termed the "Megadyne" 
circuit. (Megas, the Greek for "great"; 
dyne, Greek for "power.") The circuit 
originally was devised by the author for 
the broadcast band, and is unique in that 
it is actually possible to operate a loud 
speaker from a single tube. 

To those interested in the broadcast 
Teceiver, I refer to the July 1932 of 
RADIO-CRAFT and my article entitled the 
Megadyne One-TubePentode Loudsveaker 
Set. . 

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

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

Having had such a stonishing results 
with this little set, I thought it worth
while to devise one for short waves also. 
Some modification s had to be made from 
the original broadcast set, and the short
wave set and its circuit are described in 
these pages. 

Of course, I do not claim loud speaker 
strength o:i 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 ~uperior 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 "broadcast coil " 
which can be plugged in, in which ca~e 
the set becomes a one-tube loud speaker 
type for broadcast purposes. However, 

By HUGO GERNSBACK 

• The Megadyne 
receiver rep
resentl!I t la. e 
euhnlnJ1tlonof 
n en rl y ten 
'years researeh 
'vork by .Mr. 
Gernsbnek 
and we are 
sure t .hnt all 
short - wave 
"hounds" 1-Till 
be tickled 1•h•k 
with this ultra 
efficient n n d 
eeono1nienl re
ceiver. The 
Megndyne 

· uses but one 
tube and n1ost 
idntions c n n 
be brought In 
on the loud 
friiitenker with 

it. 

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

The Circuit 
The Short Wave Megadyne circuit dif

fers slightly from the original circuit of 
the Megadyne for broadcast reception. 
In the latter, regeneration was obtained 
by connecting the tickler coil in the con
trol grid circuit of the tube and coupling 
this coil to the input coil, which was 

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 gqod. The author would 
be happy to hear from those who 
have built this really remarkable set. 

• 
connected in the screen grid circuit. The 
screen grid in the Megadyne is used as 
a control grid. 

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

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

Rear chassis view of the 11hort-wa'\·e Jllegadyne, ns 1•erfected by Mr. Gernsback. 
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space-charge regenerative detector; that 
is, the control grid is connected to a 
plus potential of 6 to 101h volts with 
respect to the negative side of the fila
ment or cathode and the screen-grid is 
then used as a control grid. The plate 
potential may be 90 volts, although as 
low as 45 gives satisfactory results. 
These voltages may vary when other 
types of tubes are used. 

A distinctive feature of this circuit 
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 volume 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 coupl
ing between plate and grid circuits a 
variable resistance or capacity regenera
tion control is essential. The former 
method is employed in this particular 
circuit, as it gives a more uniform con
trol. 

C-Onstruction of Set 
As shown in the photographic illustra

tions, the set was built in a very simple 
manner in order to prove the efficiency 
of t'he circuit and also allow for making 

N! 24 ENAM. 

':>' .. ,,/ ~ 0 
,~t.u-51) 

._~~~-+~~~~~~ .... ~~ 

any changes in the w1rmg, if necessary, 
for experimental work. A metal panel 
8 x 414 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, Rl, which also serves 
the purpose of opening the filament cir
cuit when in the "off" position; a 400-
ohm potentiometer, R2 (mounted at the 
left) which controls regeneration; and 
a .00014 mf. midget variable condenser, 
C2, 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, Cl, 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 is 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, 11h x 114 . inches, 
mounted flat on the board. and held by 
the screw that fastens the antenna ter
minal. The other plate of the condenser 
is 1 inch wide and 2 %. inches Icing and 
is bent around the edge of the baseboard 
and held in place with a wood screw. 
Between the two plates is placed a sheet 
of mica. The upper plate tends to spring 
out and is held down with a screw, the 
turning of which varies the capacity. 

The shunt condenser across the crystal 
detector was found necessary 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 crystal 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 sometime.s 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 builder will have 
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4 % -Yolt " C" lmttery is n sPil for the space 
charge grid. The ingenious builder of conrse 
can make it for A.C. or D.C. operation if b e 
!lesires, a lthough the current consumption of 
the single tube is so low that we believe ba t
tery operation is more practical and Jess 
troublesome. 

Those who operate this set will be amazed 
at the en se of control and lack of dead-spo t s 
In the tuning spectrum . The circuit goes 
gradually into oscillntion. 

Schematic diagram. of short '"'a,·e n1egadyne. 

In nctunl t es ts, stations all over the coun t ry 
could be picked up on a ny of the short-waYe 
bands. This includes police signals from all 
over the United States, television s ignals, ama
t eur phone a nd code; transatlantic phone con
versations and, under favorahl e conditions, for· 
eign broa dcas t stations. Canadian a nd U. S. A. 
short-wave broadcast s ta t ion s came in with 
su rprising volume-some of thP.m Joud enongh 
to operate a loud speaker with f a ir volume. 

little difficulty in assembly!ng and wiring the 
set. 

The Coils 
While any good set of standard plug-in coils 

may be employed, it is r ccommend·ed that the 
builder wind his own either on tube-base forms 
or on r egu lar plug-in forms. In winding your 
own coil>; the data gi ven on page 395 of the 
April, 1932, issue of Snon-r WAVE CnAF'£ may 
be closely a dhered to. The socket connections, 
ns shown in Fig. 2, a r e correct for these plug
in coils. 

Operation 
In ope·ra ting the set, a coil covering any 

desir ed waveband should be inserted in the 
socket and the filament rh eostat, Rl, turned 
all the way on. After about 30 seconds the 
tube will warm up and the set will be ready 
for operation. With the r egeneration control, 
R~. turned to one si<le thP. set should not oscil-

late. By turning this potentiometer s lowly, 
the set should start to oscillate· a nd then the 
tuning condenser, C2, can be turned until the 
h eterodyne squeal of a sta tion i~ h eard. It 
may then be well to try reversing the crystal 
detector and leave it in the position that gives 
loudest r esponse. For cocle r eception the set 
should r emain in this oscillating condition. 
For phone reception potentiometer, R 2, should 
ue turned until the set just stops oscillating 
nncl the station is heard loud and clear. 

" "hen u sing the small coils it will be found 
i bnt the a ntenna condenser, Cl, should be 
aujusted so as to have very little capacity; 
with the larges t coils thi s condenser can be 
a 1ljus ted to maximum capacity. This adjust
ment may vary with di!f~rent types of aerials 
and nQ set rules can be given. 

The batteri es u sed for operating thi s set 
depend u pon the type of tuhe employed. Using 
a t)·pc •:is, four 1 'h -Yolt dry cells connected 
fn series furnish th P ft l:1mf.·n t current . and two 
15-rnlt units furni•h tbJ; ;rtare potential. A 

List of Parts 
1 set short-wave plug-in <'O il s ( Octocoils). 
1 .00014 mf. Jl ammarlund miugc t condenser, C2. 
l .001 X -L-Ra1lio adju s tabl e condenser, C3. 
1 .00025 m f. fixed condenser (Polymet), C4. 
1 Home.made antenna condenser, Cl. 
1 .001 fixed condenser (Pilot) , C5. 
1 BMS fixed crystal detector (Brooklyn Metal 

'.Stamping Co.), D, 
1 1-megohm g rid-leak (Durham), R . 
1 10-ohm fi lament r heostat (Carter), Rl. 
1 400-obm Clarostat potentiometer with shaft 

insu lated from t erminals, R2. 
1 Four-prong soc ket (Benjamin). 
1 Five-prong socket (Benjamin). 
7 Fahnestock binding posts. 
1 Vernier dia l, 0-100 ( Kurz-K asch). 
1 baseboard, 6 x 8 x % inch p lywood. 
1 panel, a luminum, 41,4, x 8 inches. 
1 '38 pentode, 6.3-volt type. 

l•TUBER 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 
abo.ut 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 r esistance 
and continues through th1> coil marked 3. 

Let's s tart with a s imple one tube 
r eceiver; because, if we make a mi !>take, 
one tube may burn out and not four or 
five, and besides a minimum number of 
parts will be necessary for the construc
tion of the receiver. 

By what manner and mean:; 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 ener.gy 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 wen 
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 

'.!round .and that is a good thing too, as 
1t permits more energy to flow into the 
circuit 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 a nd the heating element, 
called the filam ent. This force is greater 
in value than the original energy de
rived from the aerial. 

Unit 8 stores this force as though it 

"Slm11llclty" Is the keynote In this 1-Tube S-'V Re<'t'lver, "Thrills by the carload" 

are 7ours at an fnsignlft.cant cost. 
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FIG. 1 
DETAIL OF TUNING CONTROL OF 

CONDENSER 7 
FIG.3 

Fig. 1-0scillations flow ~round n tunt"tl circuit like a 1Jog cha!iiing its tnil. De-tniJs for drillinJ!. panel, calibrating the bnnd
s1>reader condenser dial nnd battery connections nre shown above. 

were a storage tank and delivers it to 
the control unit at regular intervals of 
time. The poor electrical path of unit 9, 
called a grid-leak, permits surplus energy 
to ~ow off to the ground. 

This rise and fall in the value of 
force applied to the grid causes a sym
metrical rise and fall in the energy 
drawn from the battery connected to the 
remaining element in the tube called the 
plate. This change in the amount of 
energy flowing in the phones causes the 
small diaphragm to vibrate, emitting 
speech, music, code signals, or "what 
have you." 

Construction Remarks 
The detailed drawing covering the 

drilling specifications of the front panel 
is shown at Fig. 2 with a special tem
plate for laying out the tuning control 
for the condenser 6. Condenser 6 is 

known as a tank condenser and serves 
as a master control for the band-spread
ing tuning condenser 7. Units 6, 7, 12 
and 20 are mounted on the panel. Each 
tuning dial has a template to aid in the 
drilling of the three holes necessary for 
mounting the dial. 

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. For those desiring 
to construct this set and who can follow 
a schematic diagram, Fig. 5 can be con
sulted. SOLDER EVERYTHING CARE
FULLY AND CHECK OVER ALL 
CONNECTIONS! 

Testing Your Receiver 
After all of the connections are made 

the set can be tested. Connect the bat-

t eries 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 rheostat until the filament 
inside of the tube glows with a dim 
cherry light. If a voltmeter is available 
then adjust 11 until 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 an:y 
speech or music being broadcast at that 
time it will be badly distorted. After 
a signal has been picked up turn the 

'('@, REI/ERSE TERMINALS 
IF NO REGENERATION 

AERIAL GROUND 
~ 

/ 

,~~ ...__,.,____.__ __ _____, 

© 

®-r· 
"F_GROUND 

®..! 'I 
"A+" 

@ 

®...· ..__ 
· s+-67. 5 TO 

9011'. 

Re;;ulnr sehen1atic " · iring dingran1 (Fig. :.i) for the Denton 1-Tuber h' sho,vn nbove nt left; popular t•icture diagrnn1 
(Fig. 4) ·which anyone c on follow, is sho,vn at right. 
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knob of unit 20 slowly hack until the signal Parts List 
<'lenrs up. Th<'n readjust the master tuning 6 Fahnstock rlips (1, 5, 14, 15, 17, 18, 19). 

1 Alden l\!fg-. Co. set of short-wave coils (3. 
4). 3 is the large winding and 4 is the 
small winding on all four coils. cont"ol i for maximum volume. 1 Pilot 4-prong socket for the plug-in coils. 

1 Frost 100,000-ohm potentiometer with power 
Aerial and Ground 

The nrrial can be nn;\· IPI1gtb; use the same 
aerial that Is connected to the receiver usecl 
for broadcast reception. Make sure that the 
connection to the ground Is well made. Solder 
this connection if po8sible. J..oose connection" 
increa•e the noise that tends to swamp out 
the sigual ; the better the connections the less 
the noise and the more satisfactory the re
ception. 

Troubles and Where to Find Them 
En'ry radio set, no mnttel' bow Rhnp1e, <'nn 

refuse to work. The following inform a ti on 
may be helpful : 

If the Set Doesn't Work 
"B" battery c011ncctio11s rever8ed. 
Dry cells defective or worn out. ("A" bat-

tery.) 
llfires left off fa the construction. 
Tube defrctii:r.. (Haue it tested .) 
Antenna touching the side of the house and 

''grn1111ded.t' 
One of the windings of the coils "opened." 

Tube Lights But Set Will Not Oscillate 
(Squeal) 

"B" battery run down. Voltage too low. 
Tube defective. (Tube can light and still be 

no flOOd. 

Fceil--back co1111rctions wrong. R everse con-
nections :c and y, Figs. 4 and 5. 

Open co1111Pction due to poor soldering or 
(;arrln~8 11 andling. 

Improper adjustment of condenser 2. 

Set Works but Signals are Weak 
"B'' 1·01tage too low: increase the voltage 

b11 adding a ne10 "B" battery i11 s~ries. 
Tube old or defective. 
..t d}11•t the sma.ll condenser 2 for ma<rimum 

results. 
Inorease size of a'lriaZ. 

1 Air-gap 4-p rong socket for the type 30 de-
tector tulle (10). 

l Pilot 23-plate midget condenser (6). 
1 l'ilot i-plate midget condenser (i) . 
1 Fle<·htheim midi::ct condenser, .00025-mf. (8). 
1 IntPrnational Resistance Co. 3-megohm resis-

tor (0). 
1 Pncent 10-ohm rheostat (11). 
1 Hammarlund equalizing condenser ECSO ( 2). 

switch (:!0, 1:!). 

1 Aerovox mica condenser, .441-mf. (13). 
1 Pair of good phones (1G). 

1 Wooden baseboa rd, 11 x 4 'h x 'h Inch thick. 
Aluminum front panel, 6 x 11 x 1/16 Inch 

thick. 
'Vood screws, solder, soldering lugs, wire, etc. 

DATA ON ALDEN PLUG-IN COILS 
Number of turns 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

Hi 
10% 
22% 
51% 
68% 

6 Pitch Xo. 2~ D.S.C. 
12 Pitch Xo. 22 D.S.C. 
16 Pitch No. 22 D.S.C. 
40 Pitch Ko. 22 D.S.C. 

Primary 4 turns No. 31 D.S.C. 
Primary G turns Xo. 31 D.S.C. 
Primary 7 turns Ko. 31 D.S.C. 
Primary 15 turns Xo. 31 D.S.C. 
Primary 28 turns No. 36 D.S.C. 

131% 
Close wound Ko. 28 D.S.C. 
Bank wound, 2 layers, No. 32 

(Optional Litz) Primary 32 turns No. 36 D.S.C. 
WAVE BANDS: 

(1) Blue-10 to 20; (2) Red-20 to 40; (3) Yellow-40 to 80; (4) Green-SO to 200; 
(5) White-200 to 350; (6) Orange-350 to 550. 

D.S.C.-double silk covered. Pitch-turns per Inch. 

U.r~c "se nsitirc" pJio11rs . Phones rnay be de
fective. 

Poorly soldered connectio11s. Resolder all 
connections, using a clean, hot iron. 

The•e sui::i::e"tions should help tbe fellow 
huilding- his first short-warn r ece iver. If you 
have trouble, read these notes over ai::ain and 
see if you can be your own "trouble shooter." 

Short-wave recel"l"el"s of the more simple type 
have been descrih ed hefore but they have lacked 
several features that have been incorporated in 
this design. 

Bei::i nn er s have a habit of passing over any 
number of stations because they are used to 
tuning :i broadrnst receiver. A short-wave set 
should be tune<! VERY closely, because if you 
don't you will miss them . Note that the main 
tuning ('n nrlt>n!'f'lr hns hU:t n frw µlatr~ nnd is 

equipped with a vernier din! for critical set
ting. The effect of tuning thi s small con<lenser 
is that of spreading the 100-degree tunini;
r ange over a small portion of the totnl range, 
which could be tuned by means of condenser 7, 
which is vPry large. Thus with a verr simple 
set of coils the "tuner-in" can pick out th.at 
portion of the various tuning rnngcs that will 
giYf" the mnximnm tunin .~ control for nccurate 
tu ni ng. This feature alone will he of a8sist
ance to the hog- inner tr)•i ng to find out about 
these short waTes. 

As experiPnce crawls upon us, short-wave 
r ecep tion wil l lo~ <' ~ome of it s myRtery nncl the 
builder of thi8 s imple receinr can look for 
blg-i::er and helter Rets to huilrl, hut in the 
ruenn time let 's try and huil<l thi s one first. 

2·Tube Reliable'' 
• TO make the . chassis of this instru-

ment, procure an aluminum cooky 
sheet. These sheets are 12 x 151/z 
inches (cut as in diagram). This can 
be cut with an ordinary wood saw. 
Take piece No. 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 is 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 coil 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 into the prong with the wire. 
Now snap the remainder of the match 
off. This makes a very neat job, and 
no solder is r equired. 

The choke is jumble wo·,md on a 
1/z 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 w ill 
allow the set to oscillate· correctly 
when used with an aerial of 100 feet. 

FJG.4 

BOTTOM OF COIL SOCl<ET 

PLATE (;RIO 

FIL 

TOJIP (; ~10 

TICl<t.ER. lO 

GROO.!'..,.. F F1 ~OICC 
NOTE: TICk'.LER COIL IS REVERSED 

27 - 55 SEC.o!Q1/2T. TICK.• 61/2T. 
l8 - 3 3 SEC.• 5 1/11. TICK.• 3 l/2T. 
15 - 22 SEC .• 3 '/2T. TICI<• 3 Y2T. 

0.l·ME(;. 1 
(OPTIONAL~ 

I~ ' r -
""A+" +4sv +sov. 

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 possible for the average person to 
build an efficient, small and depend
able set at home with no tools other 
than tho.se found in every home; of 
material obtainable anywhere; and at 
little cost. 

List of Parts 
I - \Vearever cooky sheet 12:d51h" 
1-dial, 4 inch 
2-kncibs 
1-filament switch 
1-single circuit jack 
I-Pilot (Hammarlund) 23 plate midget (Cap.-.0001 mt. } 
1-Pllot (Hammarlund) 1 plate midget (Cap.-.000025 mt. ) 
1-tunlng condenser 1 plate .00014 mt. (Hammarlund) 
I-Sub-base transformer Stromberg Carlson 4-1; a 6-1 

size wlll result in more volume. 
2-water sockets (Na-ald) 
1- Pilot socket (Na-aid) 
1-Grid condenser .0001 mt. Aerovox (Polymet) 
1-5 megohm grid-leak Aerovox (Lynch) 
4---fibre washers 
3-tube bases, · some No. 18 wire plus hookup wire 
11h dozen nickel brass screws (not s teel) 
1-palr of good phones large size Brandes 2000 ahms: 
2-type 30 tubes 
2-"B" batter ies 45 volt 
1-"A" battery 
I-Antenna system 
1-ground 

Coll data (see drawln&') 
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Looks like a very simple short-wave receiver to build, doesn't it? And it is, as you will agree, after reading the clearly written 
article by Mr. Shuart, well-known short-wave expert. 

The Fainous 

DOERLE 
''~-T11~i.--'' 
Adapted 
to A. C. 

Opei--ation 

Rear view of the 110 Volt A.C. operated, 2-tube "Doerle" re
ceiver. It provides · world-wide reception as numerous tests 

have demonstrated. 

By GEl'RGE W. SHUART 
(W2AMM·W2CBC) 

• WITH all the fine reports from 
users of the famous "Doerle" re

ceivers, the author decided to con
vert one of these receiver·s for A.C. 
operation using the new screen-grid 
pentode tubes. The results were so 
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. Th4l 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--prong Wafer Socket 
1-0-prong Wafer Socket 
1-Screen-Grid Tube Shield. Type 50 
1-2.000 Ohm Fixed Resistor. 1 wstt 

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 
I-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 now ready to wire 
the set. 

Hook-up "OK" for 2.5 or 6 Volt 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 

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. 
Either the 2.5 volt or the 6 volt tubes 
can be used in the new receiver, with 
no change in the circuit 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 new 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 volt 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 t .he screen. This _screen 
voltage is a very important pomt; 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 conttol is used 
wiih screen-grid tubes, the screen-grid 

oltage must be checked very care
ully; otherwise poor results are liable 

to be experienced. 

"B" Batteries May Be Used 
If one wishes to use the 2.5 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 milliamperes. 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 appling solder is one of 
the old plumbers' tricks.) 

CHASSISJ 

• 

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 
t-Antenna-Ground T erminal Strip 
1-Phon e T erminal Strip 
1- Antenna Trimmer Con d. Cap; abou t 100 mmf. 
1-5 wire cable 
1- 4 prong socket (Eby ; Na-Ald; N ation a l ; 

Hammarlund) 
1- 5 prong socket (Eby; N a -Ald; Nationa l ; 

H a mmarlund) 
1-6 prong socket (Eby; Na-Aid; Nationa l; 

Hammarlund) 
2- 2 Meg. R esistors (Lynch) 
1~250,000 Ohm R esistor (Lynch) 
1- 2,000 Ohm Res ist or ( L ,•nch) 

GND. ' >< C41 

"'\.J ere+ 
Fl LAMENl'S 22.SV. 

1-.0001 mf. Mica Grid Condenser 
2-.1 mf. By-pass Condenser 
1-1 mf. By-pass Condenser 
1-.005 mf. By-pass Condenser 
! - 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 
m eter s ) 

1-57 or 77 tube (Triad) 
1-56 or 37 tube (Triad) 
1- Completely drilled A .C. Doerle chassis (Radio 

Tra d ing Co. ) 

"i 
cs 

~ 
e+t35 

10180V 

Cl• ANT, TR.tMM!.R.. 
C1, C:6• .00014·MF. 
TUNING A REGEN . COND. 
(3•.000J.•MF. FIXl!.0 

GRID COHD. 
C4.C6, a .1-MF. BY· MSS. 
ce •. OOS •MP.. C7a.1 MF. 

~ 
PHONES 

,/ 

A.1, R.3 • 2. MEG-. 
GR.10-LEA"k 

R2• 0 .26·MEG. 
RESISTOR. 

A:4 • 2.000 OMht 
RES15TOA.. 

R..F.C. • R .F.'CHOtcE COlL . 

Here's the gratifyingly simple hook-up of the few parts used in constructing the 
A.C. operated "Doerle" set. 

/ 
R.F.C. 

113 
.r 

CABLE 

·"'-

. ... __, 

R4 
.r 

H 

PHONES 

,,! ~ 

And ~n the event that you are not a dyed-in-the-wool short-wave "hound," who devours half a dozen R.F. chokes and a dozen 
plug-m coils for breakfast every morning, here's a "picturized diagram" which should make the construction of the A. C. Doerle 

a cinch! 
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The tt'-OSCILLODYNE'' 
l•Tube 

WONDER 

SET 

By 
J. A. WORCESTER, Jr. 

three constants as explained later. e THE short-wave re
ceiver which is de-

The 1-Tube "O•ci llod~· ne'' in actua l operation. scribed in this article 
The manner in which such a circuit 

can be employed for the reception of 
radio frequency signals can be de
sc1 ibed as follows. In Fig. 1 is rep
resented a high frequency disturbance 
of amplitude "A". If 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. 20. As the 
plate current 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 nega.tive 
charge accumulated on the grid of the 
tube then leaks off at a rate determined 
by the time constant of the grid con-

Graphic diagrams employed by the author 
in connection with the text to explain the 
interesting action taking place in the 

"Oscillodyne." 

depends for its opera
tion on a principle 
which the writer be

lieves is presented for the first time 
herewith. This receiver, while not 
presented as destined t? replace ex
isting methods of r ecept10n, IS, never
theless, in many respects the ideal re
ceiver; particularly for th~ short-wa".e 
beginner or would-be begmner who IS 
interested in obtaining the maximum 
"results per dollar" obtainable. 

Th e fundamental circuit is shown in 
Fig. 1. A cursory examination will 
indicate that it is nothing more nor 
less than a simple oscillatory circuit. 
The fe edback, 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. 
r eceiver the oscillations are stopped 
and started at a super-audible fre
quency by .proper selection of these 

e+'9ov. 
.,,,; 

·a-· 
) 

Schematic wiring diagram showing how to connect the few simple parts composing 
the "Osei llodyne." 
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A REALLY NEW CIRCUIT 

W. E are pleased ·to present to our readers an entirely 
new development in radio circuits. 

Under the name of "The Oscillodyr.e," 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 circuit, 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 Driv·e, 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 gro:und 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 circuit is certainly an epoch-making one which 
should find immediate acceptance by the entire radio 
fraternity. 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 
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. 
.. , .. , .. ,,., ......... ,,, .. , .... ,.,,, t •••• Rear view of the "oscillodyne," with parts labeled to 

correspond with those in the diagram. 

denser and leak, whereupon the cycle 
repeats itself as shown. 

A similar group of curves is shown 
in Fig. 3 for an ihitial disturbance hav
ing five times the amplitude of that in 
Fig. 2. The important thing to notice 
is that the average plate current ("D" 
Fig. 3C) is less than in the preceding 
case due to the greater number of 
"dips" the plate current makes during 
a given interval of time. Thus, it be
comes obvious that a variation in the 
intensity of the signal applied to the 
grid results in a corresponding varia
tion in the average plate current. Con
s~quently, a modulated radio frequency 
signal will produce audible variations 
in the current flowing through the 
earphones in the plate circuit. 

To sum up, it can be stated that the 
operation of this circuit depends on 
the fact that in an oscillatory circuit, 
prior to the establishment of sustained 
oscillations, the time required for an 
impulse to build up to a given value .is 
proportional to the initial value of that 
impulse. This contrasts with the 
super-regenerative circuit in which 

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 
initial value of that impulse. 

Before leaving the fheoretical side 
of the subject it might be advisable to 
point out that for proper operation of 
the circuit it is necessary that the os
cillations in the grid circuit entirely 
die out during the period in which the 
charge is leaking off the grid. This 
is to enable the next train of oscilla
tions to build up from the amplitude 
of the signal present on the grid at 
that time and not from the amplitude 
of the preceding train of oscillations 
which would otherwise be present. 
Thus it will be found that for satisfac
tory reception of broadcast frequencies 
the damping constant of the coil and 

R< 

condenser combination ( 8 2L ) is not 
large enough without adding consider
able external resistance, which necessi
tates a corresponding increase in the 
feedback employed. The feedback can
not be increased indefinitely, however, 

Picture wiring diagram for building the "Oscillodyne"; an "A-B-C" analysis of 
the set. 

T
. 
:., ~ 
····-

BOTTOM VtEW 
OF sue- PANEL 

Layout for the "Oscillodyne" receiver 
panel and subpanel. 
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as it will be found that as soon as the nat
ural frequency of the tickler coil becomes 
Jess tha n that of the tuned grid circuit, 
t he plate load becomes capacitative a nd 
phase r ela tions are no longer correct for 
oscillation . 

It becomes evident, then, that as the 
frequency of the signa ls r eceived is in
creased, enabling the use of smaUer in
ductance coils, the damping constant, 

R ' 
( STL) increases, and operations of the 
circuit becomes more satisfactory. Henc 
it will be found that this cir cuit is par
ticularly wen adapted to short-wave r e
ception (which is ·a lso true of the slfPer
regenerative circuit and for the sa me 
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 empfoyed 
is a t ype 27 employing 2 % volts A.C., or a 
37 using 6.3 volts D.C., on the heater and 
90 volts plate potential supplied by a "B
eliminat or," or battery. Other tubes such 
as. the t ype 30, 56, OlA, 12A, etc., may be 
used if desired. The only change neces
sary is to supply the appropriate filament 
voltage for the tube selected. In genera l, 
screen grid tubes are not sa tisfactory in a 
one tube receiver due t o the difficulty of 
matching the extremely h igh plate imped
ance of the tube to that of the earphone. 

The plug-in coHs 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 wiU ap
pear like a continuous winding tapped near 
the center. 

In r egard to coil specifications, the fol
lowing t able is furnished for tube base 
coils wound with No. 36 D.S.C. wire and 
tuned with a 100 mmf. (.OOOlmf.) con
denser . The first two coils may need a half 
turn adj ustment one way or the other. 

Approximate 
Wavelength 

( meters) 
14- 25 
23- 41 
40- 85 
83-125 

120-200 

Sec. 
4 
7 

14 
23 
36 

Tickler 
6 
9 

12 
23 
36 

About %" 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 350-550 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 Ieads 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 
a 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 read to 
which several connections have to be made, 

such as the ground connections, 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 variable resistance 
should have ari insulated shaft . a nd bushing 
so that it can be directly mounted to the 
aluminum pa nel. Otherwise, it will be 
necessary to first mount the instrument· 
to a strip of bakelite, which in turn is 
mounted to the paneI. If this is done, the 
shaft · hole should be large enough for 
proper clearance. A potentiometer can ob
viously be u sed for this purpose by em
ploying only one of the two outside ter
minals. 

In making connections to the variable 
condenser, the ungrounded t erminal should 
be connected to the grid condenser so that 
the panel will be at ground potential. 

Operating Notes 
When ready to operate the r eceiver, the 

first thing to do, of course, is to make 
the various connections t o the antenna, 
ground, "A" and "B" supply, and phones. 
The antenna compensating condenser, Cl, 
should be set at close to its minimum value. 
The variable condenser shoufd be set so 
that its plates are within about 15° of 
" a ll-in"; and coil No. 3 inserted in the 
coil socket. The variable r esistance R, 
should be set so that its maximum resist
ance is in the circuit. 

The circuit is now tuned somewhere near 
the 80 meter ama teur phone ba nd. If the 
set is n ow turned on, a fairly loud high
pitched note should be ·heard in the ear
phones. The r esistance R2 should now be 
decreased until this note becom es inaudible 
and a " hissing sound" is heard. If the 
variable condenser is now rota ted slightly 
it should be possible to tune in an amateur 
phone tra nsmitter. When this is done the 
r esistance R, should be varied for best 
r eception. The antenna compensating con
den$er should now be set for maximum 
volume. 

When us ing the 20 meter and 40 meter 
coils 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 critical 
as the regenera tion control in a r egenera
tive receiver, it is, nevertheless , necessary 
to exercise some skill" in its manipulation 
before maximum results can be obtained. 

It will generally be found tha t 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 attr ibuted to 
a number of causes. In the fir st place, 
there may not be any broadcasting at the 
time the listening is being done; or the 
frequency ba nd on which listening is being 
done may not be suitable for foreign re
ception at that particular time of day. 

In general, it wil1 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 35-75 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 a1·e very common on short waves 
and can only be attributed to the vagaries 
of short wave fransmission. 

Trouble Shooting 
Difficulti~s encountered in getting the 

set · functioning properly can be grouped 
in three classifications as follows : 

1. Set refuses to operate. 
2. Set oscillates but will" not break into 

irregular oscillation 

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 g rid. 
If this results in a click in the phones the 
set is oscillating, and vice versa. If the 
set is not oscillating the first thing to de
t ermine is whether plate current is flow
ing. This can be determined by discon
necting one of the phone leads and making 
and breaking this connection by hand. If 
this results in corresponding loud clicks 
in the phones, plate current is flowing and 
the difficulty is elsewhere. If pla t e cur
rent is not flowing there is probably an 
"open circuit" in the plate or heater cir
cuit. Make sure that the plate potential 
i s not reversed; al so that the coil is mak
ing contact with the socket and that the 
B- (minus) t erminal is connected to the 
cathode. Also re-examine the plug-in coil 
to ma ke certain that the connections have 
been made properly. Also make .certain 
that the tube is not defective. 

If the tube oscil!'ates but does not break 
into irregular oscillation (high pitched 
note in earphones with R2 at maximum) 
make certain that the plate and filament 
voltages are co r rect. 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 
l a rge a minimum capacity and a smaller 
one should be substituted. Rock the plug
in coil sl"ightly 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 .00005 
mf. grid condenser a t C3 and experiment 
with different values of leak resisJ;ance 
from about one to seven megohms. 

The editors of SHORT w AVE CRAFT had 
a special highly insulated model of the 
Oscillodyne built and this is the model 
shown in nhotographs herewitn. Of course 
r esults can be obtained with a bread-board 
model, thrown together with odd parts, 
but, a s in every piece of electrical a ppa
ratus-and particularly in the case of a 
sensitive 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 
H ammarfond I so lanti te forms. As is well 
known, Isolantite is superior to ordinary 
B akelite 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 subpa nel, to still 
further enhance the insulation. 

Parts List For Building the 
Oscillodyne 

1-Aluminum panel, 4'h"x6"xh". Blan 
(Insuline Corp. of America.) 

1-Bakelite subpanel, 4'h"x5'h"x3/32". 
Insuline Corp. of America. 

1-50,000 ohm variable resistor, R2, Frost, 
(Clarostat). 

1-Set of 4 pin plug-in coils wound on 
Hammar fond Isolantite forms 1 'h " 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 50 
mmf. Illini (Pol;ymet) 

1-Fixed resistor, Rl, 3 megohms, Lynch, 
1-Fixed condenser, C4, .0005 mf., :inica 

type, Pilot or Flechtheim. (Polymet) 
7-Binding posfS, Eby, 
1-3" midget National Velvet Vernier Dial, 

type BM• 
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Building the 2•Tube ""Globe· 
Trotter'' 

The Cost Had to Be Low. The 2-T11be "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 beginner 

can build. The word complete is italicized because the set 
includes all the necessary "A" and "B" batteries right on the 
baseboard, a long· with the parts of the receiving circuit proper. 
A great many so-called "beginner" sets look simple and cheap 
because the batteries 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 room than the latter itself. The 

AERIAL 

~ 

! 

Cl 
I 

s-j 
I 

if1 I 
( L.---' 

PLUG-IN 
COIL 

GROUND 

,,,, 
PHONES 

"'T 
'Yiring dlngrnn1 for the !!-Tube '·Gtobe-Trotter''-n re

ceh··er that you " ·li t 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 Tuoes 

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 circuit operative, with all 
f~ncy 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 carefully 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 22 1/:, -volt "B" batteries of 
the smallest standard size, which measure 3 % x 2 x 2 'h inches 
high. Along with the "A" batteries, these fit very nicely 
along the back of a wood baseboard 9 inches wide and 91/2 

Left-Two views of the 2-Tube Short-\Vn-.·e "Globe-Trott .. r" R .. <"<"h·er, designed nnd built by "Bob" Hertzberg. Photo nt 
right shows 11et mfnuH bntterlea and wiring. 
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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 screen-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, screen-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 arP. designed 

to cover the 15 to 200 meter range with .0001-mf. tuning and 
regeneration condensers. A set sold by the Radio Trading 
Company, No. 1616, was used in the model receiver. These 
u se four-prong form 2 'Iii inches long and 11A 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 direc
tion and are separated about 1h inch. If you want to "wind 
your own," follow this dope: 

Approx<imate --Number of Turns--
Grid Coil Tickler Coil 

63 

Wavelength Range 
15- 25 meters 
25- 50 meters 
50-100 meters 

6 7 
12 8 

The "Globe-Trotter" in netunl operation, with extra plug
In coll" nt the Iett. 

24 13 
100-200 meters 54 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 construction 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
board and the other under the condenser foot. In this manner 
the condenser and dial assembly will be made quite rigid. 

TICKLER-..,_ 
' PLUG-IN 

COIL 
'- ...... . _ 

(5TATION 
TUNER) 

Cl~ 

ROTOR 

STATOR 

LIST OF ESSENTIAL PARTS 
In addition to the batteries nnd bnsebonrd specified, the 

set uses the follo,vlng pnrts1 
2 l'tlldget varlnble condenserH, .0001-inf. (Hnnnunrlund 

Uf!l<"d in original model because they mount very ensily.) 
2 Self-su1111ortlng 3-lneh vernier dints (Kurz-Kosch). 
3 Four-11rong' tube sockets (Pilot). 
1 Audio trnnH:lor1ner, not less thnn 3:1 ratio, uot n1ore 

than 6:1. (Au old Stronaberg-Cnrlson was u.Ned because 
It 'vns nd,·lsable; any other good n1nke -will do.) 

1 .0001-inf. n1fc,_ grlcl condenser (Aerovox). 
1 3-m<"gohm grid leak (Lynch). 
1 S11eclnl (Binn) short-wnve radio-frequency choke coll. 
1 ' 0 Pmr;i:tn~e stn111u" antenna condenser, about .0001-11111. 

(Hnmntnrlund). 
1 10-ohnt ftlnntent rheostat. (This enn be nny 1nnke that 
h~s holes through the base or hns other means for , ·er
tie nl n1ounting on the bnsebonrd). 

4 Fnhnstoek spring binding· itosts for baseboard mounting'. 
l Set of four ulug-in eoll.s, l:J. to 200 111eters. 

·m···---· ··.··· 
t :· a" : 
;_ BATT.·.· 
:; .: 

:r. ... . ·· .'::: 

Even though you hnn• ne,·er built n rndlo .. et, you enn't 11 .. lp· but go right with this 2-Tube ''Globe-Trotter," •• -t•e "picture 
dlogrnn1"' nbove BllO"'" you Just la.ow to wire it. 
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The PENTAFLEX 
By J. A. WORCESTER, J•. 

"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
ceivers. By utilizing the new 6A7 (or 2A7) pentagrid
converter tube in a reflex circuit, the author has indeed 
discovered a very remarkable combination. George 
Shuart, W2AMN, took a whirl at the dial and admitted 

that this was the "greatest" one-tuber yet. 

Regeneration is controlled in the 
usual manner by varying the screen 
grid voltage with a 50,000 ohm poten
tiometer. 

The resistor R2 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, thvs preventing plate 
current drain through the potentiom
eter winding when set is not being used. 

Batteries or A. C. Can be Used 

Words fail us when it comes to telling about the results the editors obtained and 
which you can also obtain, without a doubt, with the "Pentaftex"-the latest brain
child of J. A. Worcester, Jr., originator of the Oscillodyne receivers 

Either a 6A 7 or 2A 7 tube may be 
used, which are identical except for 
the heater characteristics. The 6A 7 
requires a heater voltage of 6.3 volts 
at .3 amperes, while the 2A 7 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 6A 7 with four 
dry cells connected in series, while if 
a 21,2 volt A. C. source is available, 

• THE receiver described in this ar-
ticle is so named because it utilizes 

the new 6A 7 pentagrid converter tube 
in a reflex circuit. With this connec
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
cuit. This is probably due to the con
struction of the tube for its intended 
purpose whereby there exists a cer
tain amount of electron coupling be
tween the two circuits, thus producing 
a small amount of audio frequency 
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 :-iight, 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 
great for comfortable earphone. recep
tion. 

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 circuit, 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 R5, 
causing an audio frequency voltage 
drop across this resistor. This voltage 
is impressed on the first grid through 

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 circuit, which becomes 
the plate of the triode amplifier, pass 
through the earphones as shown. 

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-thanlul to the refte:dng. 
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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 inches and a height of 1 inch. The 
panel is fastened to the subpanel by 
three machine screws. 

Mounted on the front panel are the 
Hammailund variable condensers, 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 
no objection to mounting them above 
if facilities for cutting the holes re
quired are not available. It might be 
pointed out, in this connection, that 
there are two sizes of 7 prong sockets, 
having different pin circle diameters. 
The smaller size, having a .75" pin 
circle diameter, is the one that takes 
the 6A 7 tube. 

The twin binding post strip and the 
twin speaker jack assembly are 
mounted at the rear. Battery connec
tions are made by connecting a five 
conductor cable directly to the re
quired points. 

The equalizing condenser and the 
grid condenser and leak are mou_nted 
directly on the Hammarlund variable 
condenser, as shown. 

Coil Data 
The coils can be obtained ready

wound, but specifications are furnished 

C3 
.S-MF. 

below for winding the coils on blanl! 
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 
circuit requires more feedback than 
that required for the usual screen-grid 
tube. 

Although all the manufactured coils 
will oscillate by decreasing the capac
ity of the antenna condenser suffi
ciently, the use of niore tickler turns 
is recommended in that it permits 
closer antenna coupling with conse
quently increased input. 

Coil specifications: 
Coil Winding Data 

Tickler 
Space 

be-
Band Grid Coil Coil tween 

1feters Turns Turna 2 Coils 
10- 20 4¥, T. No. 22 

Wound 6T. 
4T. No. 31 

Close 
3/32" 

per inch wound 
20- 40 10¥, T. No. 22 

Wound 12 T . 
6T. N o. 31 

Close 
3/ 16" 

per inch wound 
40- 80 22 V. T. No. 22 7T. No.31 3/32" 

Wound 16 T. Close 
per inch wound 

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 increase the feedback 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-Hammarlund Equalizer EC-35 (3-35 

mmf.) . 
C2-HammarJund 140 mmf. midget condenser 

(MC-140-M) 
C3, C5-.5 mf. tubular condense r, 200 D. C. 

w. v . 
C4-.01 mf. mica condenser, 200 D . C. W. V. 
C6-.0001 mf. pigtail mica cOndens er 
C7-.0006 mf. pigtail mica condenser 

Rl-Lynch 3 meg. metallized grid leak 1h 
watt 

tl.2-400 ohm tubular wire·wound pigta il r e· 
s is tor 

R3-50,000 ohm potentiometer 
R4, R6-Lynch · .25 meg. metallized resistor, 
~ watt 

Lt , L2-Alden (Na•ald) plug-in coils (see 
text for details) 

80-200 51 ¥, T . No. 22 
Wound40T. 

per irich 
68¥, T. :-.lo. 28 

Close wound 

l.5T. "io.31 
Close 
wound 

1-i" 1-National type "BM" S" dial (0-100-0 ) 
I-National grid-clip, type 24 

200-350 28 T. ?\o. 36 
Close 

wound 
350-500 131Y. T . No. 32 32 T. "io. 36 

Bank wound in Close 
2 layers wound 

Data for Na-Aid coils form 1 K inches dia. by 2 Ji 
inches long ( 4 pin). 

Operating Features 
The operation of this receiver is ~o 

different from the usual screen grid 
detect.or and one step with the follow-

RZ 
_GND. 

1-D. P. S. T. switch 
1- Eby twin binding post assembly (lami-

01ated) 

1- Eby twin s peaker j ack a ssembly (lamin
ated) 

1-Eby laminated 7 prong soc_k et, s mall (.75" 
pin circle diameter) 

I-Hammarlund 4 prong isola n tite socket 
(S-4) 

l-6A7 or 2A7 tube 
3-FT. 5-conductor cable 
1-Roll Hook-up Wire 
1-Blan Aluminum panel, 14 Ga, 5"x7" 
1-Blan Aluminum panel, 14 Ga, 5''x5 " , bent 

to form 3"x5"xl., subpanel. 

2A7-z.sv. oR 
6A 7- 6.3 V. 

I 

11.5 
.25-MEG. 

I 

) 
f 

C7 
.ooos

t.tF. 

PHONES 

400 OHMS 
F F "" 8+22.SV. 

'I 
B+JSOV. 

/ 

CHASSIS 

0.P. $.T 
SWITCH 

CS, .5-MF. ) 

..----4D B-1-22.5 V. 

B-

F 

F 

One tube does all the work--eith.er a 6A7 or a 2A7, plus the really few and inexpensive parts shown in the above picture dia
sram. Anyone can build thla "one-tuber," which really gives . the same output as a "2~tube receiver," due to the reftex circuit 

used, as verified by Mr. Shuart, well known to our re11ders. 
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AZ-TUBE 
Receiver 

That 

REACHES 
the 

12,500 Mile 
MARK 

By w AL.TER C. DOERLE 

This low-priced head-phone 
receiver comprises a few well
chosen parts arranged in a 'U.:ell-

tried circuit. 

W HA'1' the heck's" the idea of 
wasting power, of blasting out 
ear-drums, of going "bugs" 
with the performance of a 

costly short-wave receiver, when you can 
build a two-tube outfit that gets signals 
from the 12,500 mile meridan? Why, 
there is nothing to brag about when you 
"log" a b~nch 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 nai ls, together with a good 
"water-pipe" ground connection, has . en
abled the author to pick up si11:nals 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 erection, 
why the other 6,500 miles of "no-man's 
land" would have been easily heard and 
conquered. 

Time is moving along, and there is 
much ground yet to be gained. Let u s 
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 11/2 square. inches in area and 
spaced on the binding-post strip lfs" 
apart, will serve very well for coupling 
the R.F. energy from the antenna to the 
oscillating circuit of the receiver. 

Be sure that the post strip is of bake-

An easily built short wave receiver for the beginner, using but few parts of low 
cost. Note anti-capacity condenser controls. 

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 14-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 wer e mounted on the bake
lite strip. 

Since this type of re~eiver 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 cir
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 fini sh 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-

-20 
()WMS 

c~t/c .. ;._.A . .:: ·A~- .. B+~4SV. 

Circuit used by Mr. Doerle for the 2-
t ube "globe circler". 

ous values of gri d condensers and leaks 
in the detector circuit? Well , get about 
twelve leaks ( 1h to 10 megs ). and twelve 
different sizes of grid condensers ( .006-
to .0001-mf.), but .fir st of all figure out 
the possible numbe}· of combinations. 

Use a 5-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 
1/2" 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- Hnkcli te panel 7"x10"; 
1-Bnselward !)xll" ; 
::-ux Sockets; 
1- Tuning Condenser .00014-mf. 
I-Throttle Condeu scr .000~5-mf . ; 
~-Condenser Plntes 11h" square; 
7-Terminal Post-strip; 
7- Binding Posts ; 
5-)frgohm Grid-leak; 
1-.0001-mf. Grid Condenser; 
1- 5 :1 Transformer; 
~-TPl ephone Binding Posts; 
2-:-l" Dials; 
1-20-0hm Rheostat; 
H ook-up wire, screws, etc. 

COIL DATA 
Turns 

Range (meters) S T 
15-45 5 6 
35-75 9 5 
60-125 16 6 

All coils are close-wound with No. 24 enam· 
olled copper wire, and with no spacing between 
Sand 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 a nd then starts to figure or 
guess the values, both m echanical and 
electrical, 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 
co.ils 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 henry and is defined as "a rate of 
cunent change of one ampere per 
second giving an induced potential of 
one volt." The henry, as a unit, is suit
able for solution of problems in the 
audio and power-supply band of fre
quencies, but when short-wave coils are 
being designed a smaller unit is used 

150 
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30 

and these subdivisions are the milli
henry and the mlicrohenry, respectively 
equal to one-thousandth and one-mil
lionth part of a henry. A seldom-used 
unit of inductance is the centimeter 
which is equal to one billionth part of 
a henry; it is the smallest subdivision. 
Note that the unit of inductance is also 
the unit of length. 

The farad is the unit of capacity and 
is defined as a condenser which r equires 
one coulomb of electricity to bring a 
potential difference of one volt to its 
plates. A coulomb is the quantity 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 one millionth and one 
million, millionth part of a farad. Here 
the base unit is the centimeter and one 
centimeter is equal t o one nine-hun
dred-thou sandth part of a microfar
ad. Thus the micro-microfarad and 
the centimeter are nearly the same 
in size, one centimeter being equal 
to 1.1 micro-microfarad. The unit 

.00005-MF 
.000 10 ·MF I .00015-MF 
.00025 - MF 
.00035 ·MF I 
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• 
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 capacity of one 
farad would have a radius of 5,592,329 
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 micro
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 .::apacity 
of one farad connected to an inductance 
of one henry. It would take six seconds 
to complete one cycle; 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 cause the circuit to oscillate 1000 
t imes in six seconds and the wavelength 
would be 1,800,000 meters. 

The combination of a coil (induct
ance) and a condenser (capacity) 
forms a resonant circuit and has the 
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Chart showing relation between wavelength desired, condenser capacity and coil inductance in microhenrys. 
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ability to resonate large voltages and 
currents at some particular frequency. 
The frequency at which this phenome
non takes place depends upon the value 
of the capacity and inductance in the 
circuit. Thus. 

f
- 159,200 

- ~Lc 

Where f is the r esonant frequency ex-
pressed in cycles, 

L is the inductance in microhenries 
and C is the capacity in microfarads . 
Instead of calculating t h e reader can 

refer to the LC Chart or Table of 
Fig. 1. This ch art covers all wave
lengths from one meter to two hundred 
meters. The chart is easy to u se as 
the prospective coil-builder generally 
knows what t ype of tuning condenser 
he is going to use and its capacity. For 
example: A tuning condenser with a ca
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 
200 meters is 11.26. Dividing this num
ber by .00015 (the capacity of the tun
ing condenser in microfarads) we ob
tain 75,066 which is the inductance of 
the coil in centimeters. Now 1,000 cen
timeters equals 1 micro henry, so we 
must divide 75,066 by 1,000 to find the 
inductance expressed in t he form of 
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"' Wave 
length 
meters 

1 
2 
3 • 5 
6 
7 
8 
9 

10 
15 
20 
25 
30 
35 
40 
<5 

so 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
llO 
ll5 
120 
125 
130 
135 
140 
145 

lSO 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 

f w 
Multiply Multiply 

values values 
below below 

by 1000 by 1000 

300000 1884000 
150000 942000 
100000 628000 

75000 471000 
60000 377000 
50000 314200 
42900 269000 
37500 235500 
33330 209400 

30000 188400 
20000 125600 
15000 94200 
12000 75400 
10000 62800 
8570 53800 
7500 47 100 
6670 41900 

6000 37700 
5450 34220 
5000 31420 
4620 28970 
4290 26900 
4000 25120 
37SO 23520 
3529 22120 
3333 20920 
3158 19830 

3000 18840 ! 
2857 17940 
2727 17130 
2609 16380 
2500 167 10 
2400 15070 
2308 14480 
2222 13950 
2144. 134SO 
2069 12980 

2000 12560 
1935 12150 
1875 11770 
181 8 11410 
1765 11080 
1714. 10760 
1667 10470 
1622 10180 
1579 99 10 
1538 9660 
1500 9420 

Fig. 1. "L C" Chart 

MAGNET WIRE TABLE, 
Turn• Per Lineal Inch 

~~;I Kind of l n:rn lation 

CL 
C in uf(mf) 

Lin cm 

0.0003 
.0011 
.00 18 
.0045 
.0057 
.0 101 
. OJ38 
. 0180 
.0228 

.0282 

.0635 

.1129 

.1765 

.2530 

.3H6 

.<SO 

. 570 

.704 

.86~ 
1.014 
1.188 
1.378 
1.583 
1.801 
2.034 
2.280 
2.Ml 

2.816 
3.10~ 
3 .404 
3 .721 
4.0~ 
4.40 
4.76 
5 .13 
6.62 
5.92 

6.34 
6.76 
7.20 
7.66 
8. 13 
8.62 
9.12 
9.63 

10.16 
10.71 
11.26 

8~~1 -~---,-~~,--~-,-~-.~~,-,,......,...,..,,,_.~ "·· I En&En& Z<i'.3 SC DC TC A11b En SC SS 
--------- - ------

0000 2.14 2.10 2.07 2.06 ................. . 
000 2.39 2.35 2.3 1 2.30 .. 

00 2.68 2.63 2.57 2.56 .. 

0 
I 
2 

3.00 2.93 2.87 
3.36 3.28 3.1 g 
3.76 3.65 3.55 

4.21 4.07 3.95 
4.71 4.54 4.38 
5.26 5.05 4.86 

2.85. 
3.17 .. 
3.53 . 

3.92 .. 
4 .34 ... 
4.81 .. 

5.35 .. 6 
7 
8 

5.88 5.68 5.43 
6 .57 6 .32 6.01 
7.44 7.12 6.83 ~:M · · 1·.63 · 1·.ao · · 1·.s2 --------

9 8.30 7.91 7.55 
10 9.35 8.94 8.55 
11 10.4 9.93 

--- - ----
12 11.7 11.0 ...... 
13 13 . l 12.4 
14 14.6 13.7 

--------
15 16.2 15.1 
16 18.1 16.7 
17 20.l 18.4 
18 22.3 20.3 

- -
7.28 
8.07 

--...... 
... . .. 

--

-------
8.55 8.14 8.41 
9.61 9.17 9.43 

10.8 10 .2 10.5 
- - ----

12. 1 11.4 11.8 
13.5 12 .7 13.2 
15.2 14.1 14.7 

- - ----
17.0 15 .7 16.5 
19. 1 17.4 18.4 
21.4 19.3 20.5 
24.0 21.4 22.9 

SS DS 
-- - -

19 24.8 22.3 26.4 25. 1 26.8 23.6 25 .6 
20 27.4 24.4 29.4 27.8 30.1 26. 1 28.4 ----------------
21 30.8 27.4 32.8 30.8 33.6 29.2 31.5 
22 34.l 30.0 36.6 34 . l 37.7 32.2 35.0 
23 37.6 32.7 40.7 37 .6 42.2 35.5 39.0 ------- - --------
2< 41.5 35.6 45.2 41.5 47.2 38.9 43.1 
25 45.7 38.6 S0.3 45.7 52.9 42.7 47.8 
26 SO.I 41.8 55.7 SO.I 59.0 46.6 62.8 ----- - ---- - - ----
27 !15.0 45.l 61.7 55.0 65.8 52.1 58.2 
28 60.1 48.4 68.3 60.1 73.8 67.0 64.3 
29 65 5 5 1.9 75.4 65.5 82.3 61.9 70.6 

30 
31 
32 

71.3 55.5 83.2 
77.4 59.1 91.5 
83.7 62.7 100 .5 

71 .3 92.4 
77.4 102.8 
83.7 115.6 

67.5 
72.8 
79.0 

78.0 
85.3 
93.9 

33 90.3 
34 97.0 
35 104.0 

3& 111.1 
37 118.3 
38 125.5 

66.3 110.1 90.3 130.2 
69JJ 120.4 97.0 144.8 
73.5 131.3 104.0 163.5 

85.6 103.3 
91.7 112.3 
98.9 123.2 

76.9 142.9 111.l 181.8 105.3 133.3 
80.3 155.0 118.3 206.1 113.0 145.9 
83.6 167.6 125.5 229. l 119.5 167.1 

89 132.8 86.7 180.8 132.R 261.0 127.7 171.6 
40 140.0 89.7 194 .4 140.0 290.3 134.3 183.7 

Covrtesy J ohn A. Roebling: 's Soos Co. 

microhenries. Thus the inductance neces
sary to resonate a condenser with a ca
pacity of .00015 mf. to ;!00 meters has a 
value of 75 microhenries. . 

In most cases the tuning of a short
wave receiver is accomplished by means of 
a condenser with moveable plates, although 
some set-builders have u sed tapped or vario
meter type inductances. This article will 
deal only with the standard method of con
denser control for frequency sel'ection . 

The desire for high voltage gains a t the 
short wavelengths will lead the coil builder 
to the choice of high values of inductance 
in conj unction 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 

+4 

+3 

+2 

low iosses 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 so lve 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 m aximum and minimum capacity 
values of the tuning condenser be made 
as great as possible. For example: conden
sers having a niaximum capacity of .00014 
mf. may have a minimum of .000007 mmf . 
This is a good condenser and the low 
minimum capacity value should n ot be mis
u sed by having the a ssociated input cir
cuit capacity of the tuned stage so high 
that the effective tuning capacity r ange is 
r educed. The effect of this shunting capa-
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Fig. 2- Graph showing efficiency of different insulators at various frequencies. 
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to the highest degree. The reader will note 
tha t the l'osses 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 condenser con
struction is shown in Fig. 2 and pictures 
the change in efficiency with the ch ange 
in frequency. The base line for these tests 
h as been defined by the efficiency of bake
lite and the other materials have been 
judged as to the efficiency ga in +, or 
loss -, as indi cated. 

Having selected a tuni _ng condenser with 
Fig. 3-Dotted lines represent the "lumped" 
capacity added by poorly designed circuit. 
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city is indicated in Fig. 3. Dotted Imes 
represent the lurnped circuit capacity 
shunted across the tuning condenser , thus 
limiting the rninirnurn effective tuning 
range. 

Figure 4 shows the capacity range plot
t ed 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 mmimum 
has a fairly high value and thi s must be 
due to the constru ction . Heavy cast metal 
end-pla t es a nd "bathtub" construction will 
not permit the cond enser designer to ob
tain lo\v 1ninimu1ns. These minimum va lues 
of Fig. 4 are satisfa ctory for all practical 
purposes a nd will permit excellent band 
coverage. 

Ta find the minimum wavelength to 
which a var iab le condenser and a co il will 
tune, multiply the inductance in micro
henries by 1,000 and then by the capacity 
of the condense r in microfarads. This will 
give the "LC ratio." 

L ook this figure up in the chart of Fig . 
1 and read off the wavelength in meters. 
For example: A coil with a n inductance 
of 75 microh enries is tuned by a condenser 
with a minimum capacity of .000007 micro
farads a nd the remaining circuit capacity 

is .000010 microfarads. Wh at wave length 
will the circuit tune to? 75 times 1,000 

equals 75,000. Adding the two s~unt 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 thi s LC value is 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 
figur e, and rightl y, that .the builder will 
not have a condenser with a really low 
minimum and that the circuit capacities 
will be higher tha n the value u sed in t he 
so lution of the problem stated. If this 
coi l is to tune to exactly 80 meters t he 
lumped value of capaci t y a t the minimum 
setting of the tuning condenser should be 
.000024 mf. If t h e min im um capacity of 
the tuning condenser is .000007 mf., then 
the circuit capacity must be the r emainder 
or .000017 mf. Now we should be able to 
find the value of inductance to u se with a 
given condenser to tune t o a required wave
kngth and a lso 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 tha t no mathe
matics are required at a ll. The best way 
to use these charts is as fo llows: 

Ascerta in the capaci t y of the tuning con
denser that is to be u sed and then at the 

point of intersection between the wave
length desired and the tuning condenser 
curve, read the required in'ductance in 
microhenries. 

Select the coil with a diameter sui table 
for use in the r eceiver in question. That is, 
the physical size of the coil. Having de-
cided .on the diameter of the coil form,· try 
to u se a rati0 of length to diameter of 
one- to -one . If the diameter is on e a nd 
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 a n inductance of 100 
microhenries be required; then, if the coil 
ha~ a di ameter of 2 inches and the winding 
is 2 inches long, a total of 54 turns will 
be required . With a winding length of two 
inch es, a wire size should be selected that 
will wind 27 tu r ns to the inch. This gives 
the necessary data ·fo r a coil without a lot 
of figuring. 

The accuracy of these charts is close 
e nough, for a ll practical coils be ing made 
by the "home-set" builder. Caiculations in
volving '4 turns would complicate the 
chart to such a n extent that it would not 
be u sable. 

For the coils u sed on the very low wave
length s , the wire size will become larger, 
whil e the coils u sed above 80 meters will 
h ave comparatively fine wire. 

International Time-Zone Chart and Converter 

T HE .two circles shown above, if 
copied on suitable cards, may be 

used to find the time at any point in the 
w orld the longitude or the " time zone" 
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 
ci ;:-cle. 

The small black figures around the 
edge of the larger circle represent longi
tudes, east and west from Greenwich, 
England, from which all map bearings 
are cakuhtP. rl 'T'he 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 clock or 
watch which is keeping Standard Time) 
and bring the corresponding hour on the 
rim of the · inner circle to the place of 
yoar station, as marked on the larger 
card. The time at any place in the world, 
whose position is known, is then that on 

z ,,,c.;. 
<:l1 "V "' "'- ~o 
t;;, i. 
l> (1\ .... 
"?_ 
<J 

A Rotary Internation::il Time Chart. 
the smaller card at 
the proper time zone 
outer card. 

the point opposite is to say, it is 11 p. m. in England, France 
or longitude on the and Spain. This is also 1100 Greenwich 

For instance, you are in San Fran
cisco, California. It is 3 o'clock in the 
afternoon. When you set the white fig
ure 3 (in the dark half-circle indicating 
afternoon) opposite "Pacific U. S.-120" 
on the larger card, you will find that the 
black 11 is opposite "Western Europe
Greenwich" at the top of the card. That 

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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SHORT 
WAVE POWER·PACKS 

1ERMINAL 
STRIP--................._ 

THORDARSON 
'45 PACK UNIT 

For the Short-Jf/ave Fans who desire greater 
power output from the second audio stage, this 
power amplifier will be found useful. It em
ploys two '45 tubes in the push-pull output 
stage and '27 first audio tube. This amplifier 
is to be operated on 110 volt, 60 cycles, A·.c., 
circuit. The plate supply furnishes the "B" 
current for the tubes in the R.F. and detector 
stages. Hum is reduced to a minimum by 

liberal size chokes and transformers. 

Appea ranee of the finished power amplifier. 

A POWER AMPLIFIER 
P

OW ER A:'IIPLIFIERS suitable for 
use 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 
wa ve receiver, employing one stage of 
t uned R.F. ahead of the detector, with 
the usual throttle condenser control of 
the regeneration. 

This amplifier is a good all-around 
piece of apparatus and can be used in 
conjunction with any broadcast receiver 
and also for smplifying phonograph 
pick-up signals, by connecting the output 
of the magnetic pick-up to the phono
graph jack shunted across the input 
terminals of the first A .F. transformer. 
One of the most important points to 
watch 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, etc., so that the 
magnetic fi elds 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 t he speaker as a "background" 
to the signal being received. It is there
fore desirable that the inexper:enced 
constructor follow the general layout of 
the apparatus comprising the amplifier. 

The First Audio Stag-e 
Looking at the wiring diagram s pre

sented herewith the reader will see that 
there are two optional suggestions for 

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

THOR. -Jr.r_,....,,,,....,,.,,.,.,.JOr.. ~ -- TO 110 V. 60 CYCLES A.C. r_,. ~ 
N2 3660 

"" 

lNF. 250V. 
BYPASS 
COND'.S. 

------ 2 V. HEATER SUPPL'/- TRF. SEPAR.ATEDAT LEAST 
12." FROM AMPLIFIER.. 

-BACK-

TO nov 
GO CYCLES 

(. A.C. 

I 
53"x1'· 
~HIGH 

Plan view of power amplifier, showing exact position of the various parts. 
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PHONOGRAPH 
(JACK '>I.. THOR.D. TR. 

8"' I l N!! R. 260 

DET. l l p r-'-l-, G 
- ., " ~ - - 4,--'--.;.--0-"--. 
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( :! tJ ' OET. : I 
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FIL.AND HEATER 
SUPPLY. TRF. 

N2. T36GO--.... 

TO 110 I/. --- "G 
60 CYCLE A.C. $=-~ "=" G 

2so-3oov.+'·~~~~~~,__~~~ 
13,400 OHMS 
VOLT. DIVIDER. 

(ALL TR.F. CASES 
GROUNDED TO B-) 

TO 
sP'lc:'R'. I . , 

Complete wiring diagram of the A.C. operated power amplifier for short-wave reception, the amplifier using tlFo 
Thordarson '45 "power compact" for the piate 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 t ests by the 
writer was the Thordarson Autoformer, 
type R190, the detector plate lead being 
connected to the "P" terminal of the 
autoformer, the B plus feed wire to the 
"B" terminal a nd the grid · terminal 
("G") from the impedance connecting 
to one terminal of a .25 mf., fixed con
denser (250 voltage rating). With im
pedance coupling of the first stage into 
the '27 tube, a 100,000 ohm potentio
meter ( Clarostat or other equivalent 
type), serves to balance the input to 
this tube. Grid bias for the first audio 
tube is provided by the 1800 ohm resis
tance, shunted by a 1 mf. condenser. 

Tone Control Feature 
A tone control circuit was tried out 

very successfully with this amplifier and 
the one tested comprised a fixed . con
denser of .006 mf., in series with a 
specially tapered, variable resistance 
( Centralab No. 41-009). 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 

ENO VIEW SIDE VIEW 

Note the remarkable saving in space 
afforded by the use of the Flechtheim 

thin-dielectric type filter condensers. 

TO 
TUBES 

HEATER AND FIL . 
TRll.NSFORMER. 

L 
USF 4000HM POTENTIOMETER. 

OR cci°-nER TAP( ADJ.) RESISTANCE.. 

In some cases the cente1' tap on trans
foCT;"lers is not at the exact electrical 
center of the winding, in which case 
the return lead is best connected as 
shown to the arm of a 400 ohm poten
tiometer. This permits adjustment for 

exact balance. 

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 reproduc
tion at the loud speaker. 

Second Audio Stage Is Push-Pull 
For building up the push-pull power 

stage, which involves the use of two '45 
tubes, Thordarson input and output 
transformers or chokes were utilized. 
The input transformer is a regular Thor
darson T2408 push-pull type, with cen
t er-tapped secondary, while the outp~'t 
unit was a Thordarson center-tapped 
choke coil, type T2420. 

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

A word of caution to those building 
an amplifier of this type, is to test out 
all transformers. choke coils and resis-
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1800.} 
ohms' 

tances for electrical continuity. Most of 
these tests cari be very well made with a 
milliammeter and a small B or C bat
tery. If one of the resistances in the 
grid return circuit, such as the 50,000 
ohm unit, should be open-circuited an 
objectionable hum would be heard in the 
loud speaker. 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 

good audio frequency amplifier is to see 
that not too many transformer windings 
are g rouped 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 hea ter 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 
furni shes 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 t ransformers have 
to be placed at right-angles or in other 
positions in order to prevent inter-action 
of their stray magnetic fi elds. It was 
founcl in the present case that in order 
to reduce the hum to the lowest possible 
limit that the heater supply transformer 
T-3660 had to be removed fr om the gen
eral layout of the amplifier and placed 

'27 

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. 

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

Details of the Filter 
Looking at the filter circuit for a mo-· 

ment we see that the two chokes are con
nected to the terminals 1, C, and 2 at the 
top of the left side of the Thordarson '45 
compact. Three high voltage condensers 
of the Flechtheim extremely compact 
type were used, having capacities re
spectively of 4, 4 and 2 mf. The great 

Optional connection of "tone 
control" variable resistance 
and its .006 m.f. condenser 
across the grids of the push-

pull tubes. 

saving in space afforded by use of these 
Flechtheim compact type condenser s is 
shown· in one of the diagrams herewith 
and they only occupy about 1/u the vol
ume of the average high voltage con
denser supplied for filters of this type. 
In any case the condenser should have a 
working voltage of approximately 700. 

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

E')(TRA FILTER TO CUT DOWN HUM 

_.. F'ROM 
RECTIFIER. 

,---- --- --------, 
~~~~l__,,.J~~~~i'--r-~l--~,..--

1 

T' ~ ~ CONDENSER~ 

' - USUAL FILTER. - ../ 

I~ I VOLTAGE 

1
DIVIOER. 

I 
I I L_ _____________ _J 

With some "B" eliminators (or when using some power-pack filter circuits) 
there is still an objectionable "hum"; the circuit herewith shows how to add 
an extra filter between the usual one and the voltage divider r esistance. The 
chokes and condensers in the extra filter have values identical with those in 

the usual filter. 

Flechtheim 250 volt type, (250 being the 
working voltage). If you should see the 
plate,s 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 "Hurn" 

1-Ground all transformer and con
denser cases. 

2-Test grid return bias resistors for 
"continuity" and by-pass condensers 
for "short-circuits". 

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 to arm of 
potentiometer. 

lONE CONTROL 
RESISTANCE 

......... 

4-Sometimes the A.C. supply plug, 
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. 'J:2420 push-pull out
put choke. 

1-Thordarson No. T3660 filament-heater 
transformer. 

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

1-2 mf. ditto. 
7-1 mf. Flechtheim by-pass (250 work

ing voltage) condensers. 
1-13,400 ohm, Ward Leonard, voltage 

divider resistance. 
1-50,000 ohm Ward Leonard resistance. 
1-750 ohm Ward Leonard resistance. 
1-1,000 ohm Ward Leonard resistance. 
1-2 circuit (or other to suit builder's 

idea) jack for phonograph pick-up. 
1-Baseboard (or metal sub-panel). 
!-Terminal post strip.-bakelite. 
1-Set Terminal posts (X-L push posts 

used by author ). 
1 Coil No. 14 soft rubber covered wire 

for connecting apparatus. 
1- .006 mf. condenser-tone control 

(Sanga'.mo). 
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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. Gas-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 volts; 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 values of condensers 
connected at Cl. These condensers 
should be selected 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 Cl must be used for 
a given r esult. 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-

300 
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At left we have 
top view of the 
25-Z-5 p o w e r 
supply unit as 
d e s i g n e d and 
bu i 1 t by Mr. 
Denton. No pow
er t r a nsformer 
is required and 
among other 
features, vo ltage 
doubling can be 

obtai n ed. 
Close-up view of 
the new 25-Z-5 
rectifier tube is 
shown at ri g ht. 

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. 

2S·Z-5 C~ . 1 

' 1!.F.C. 

4 - 6 . 3Y. TUBES 
IN SElllES . 

CURR.ENT ' .3 AMPS. 

\ 

Kl K2 

~~~ 
Pi I~ :'f>"""' P.t --rv.,;/•'l 
H/~H 

TOP VIEW OF 
SOCKET 

FOR. 25-Z-S TUBE 

The graphs shown above, at left, tell the story of the variation in size of condensers 
used in conjunction with the 25-Z-5 r ect ifier. Wiring diagram for the complete 

rectifier is shown :' t the right. 0-50,000 ohm resistor is R3. 

nected in the filter circuit a s 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 C5. The value of R3 will depend on 
the voltage required and the current 
drain in the circuit. In general this 
circuit wi ll supply screen voltages for 
screen grid · tubes, so the current 
through R2 wil! never be great. 

The filament supply circuit 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 

given will be satisfactory. Remember 
this value of R2 is for u se 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 Electrolytic Conden
sers Smf.' Cardboard type (C3, C4)
(Wego; Aerovox) 

One Eby six-prong socket 
Two Federated Purchaser, No. 2505 

Power Chokes (Chl, Ch2) 
Two Acratest Shielded Resistors, 310 

ohms, 300 ma. (Rl, R2) 
One 25-Z-5 Rectifier (Sylvania) 
One power cord and plug 
One wooden baseboard, 7 by 11 % by 

%, inches 
Wire, wood sc;rews, etc. 
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Building 
A 

Shielded 
PoW'er 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 
easy to construct 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. 

FIG.5 FIG.6 

FIG.1 - ASSEMBLY VIEW-
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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 strip of wrapping paper 11,4 
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. & S. 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 used 
under the coil. 

Now lay down four more strips of 
tape for the secondary binding. Solder 
a lead to the No. 36 B. & S. enameled 
wire and anchor as at the primary start. 
Wind about 400 turns on and cover with 

~~ ... 
2'12 V. LEADS 

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. 

Simple, clear directions 
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. 

Coil Is Finished 
The No. 18 B. & S. 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. & S. wire. Now 
the coil is done; remove the biock 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. 

Here we see the various parts comprising the S-W "power unit" laid out on the 
base; also details of the transformer steel laminations. 

A solid core is built up in this way. 
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Now with small wooden wedges tighten the 
laminations in the coil opening. Four of the 
brackets in Figure 3 and four clamping strips 
Figure 4 are made 1-16 inch thick brass or 
aluminum strip. Using No. 6-32xl 1,4 inch 
screws clamp these to the laminations with the 
strips on each side of the jointed ends of the 
core. The long brackets & --:rve to mount the 
transformer to the base. 

Buy or Make the Choke 
A very 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 %,x % inch instead of %. inch Square as 
for the transformer, cover with paper as before; 
nlso use the strips of tape for binding the coil. 
Solder a lead to the No. 36 B. & S . wire and 
wind' at -random 7 ,500 turns of this wire on the 
block. Put a lead on the end of the wire and 
bind the coil with the strips of tape. Remove 
the block and dip into the hot parafin. The 
core i.3 built up of forty laminations, but all of 
the "E" laminations are put into the coil from 
the same end. The straight pieces are stacked 
up in a 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 a dded 
for mounting the choke. Usin g a bought 
choke, select one of high inductance--the direct 
current resistance can be as much as 1,000 
ohms. 

A mount"ing base for the parts is shown, with 
dimensions, in Fig ure 1. Make this of 1-16-
inch thick aluminum. The large hole is for the 
tube socket. The two %, -inch holes mount the 
two electrolytic inverted condensers. Place the 
transformer and choke in position and mark for 
the holes from these. Drill holes for bringin g 
the transformer leads and the choke leads under. 
The connections are very simple and are s hown 

in the hookup diagram. The cathode terminal on 
the socket supplies the high voltage, rectified 
current to the choke. Tie both grid and plate 
terminals to one end of the l , 700-turn windin6" 
Only one connection is to be made to the elec
trolytic condensers, this being shown as the 
center on each one. The can is shown grounded ; 
this, as all other such symbols denote that the 
point is to be connected to the base if not 
already in assembly of part. Use a i·ubber
covered hookup wire for all connections. The 
twenty-four turn winding made up of number 
18 wire connects to the heater terminals on th e 
socket. Leave two long1 twisted leads from the 
other heater winding to connect 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 edges first. A straight edge will be very 

useful if clamped 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 s ides with small rivets or eyelets. Next 
drill four holes in the bottom to line up with 
those in the corners of the mounting base. In 
mounting the assembled and wired unit into the 
shield use number 6-32xl %. inch screws with a 
1 inch spacer under the base to g ive clearance 
to the parts under this base. If the variable 
resistance has its arm connected 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. U s ing a piece 4x8 
inch cut one-half inch squares out of the cor
n er s and bend the ::.ides up so that the cover wi ll 
s lip over the s hie ld tightly. 

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 circuit from the tap to the minus 
connection. After setting the external variable 
resistance so .that the current read was 5 rnilli
aniperes (mils) the voltmeter gave the vo1tage as 
176 volts. Another setting at 10 ~ils gave a volt
age reading of 165 volts; at 14 mils this had 
dropped another 5 volts to 160. These reading,.. 
will go to prove that this little unit is entireiy 
capab]e of hand1ing 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 Laminations (Type E-1-3 Alleght.:n.\· 

Steel Co., Brackenridge, Pa.). 
Two Electrolytic Condensers (8 mf. 1 Con

course, Aerovox, etc. 
One 50,000-ohm variable l"e3istance; wil·t· 

'\VOund. 
One-third pound number 36 B&S ~narneled 

magnet wire (for trans former and choke J. 

One-eighth pound number 29 B&S em~mele<l 
magnet wire. 

Fifteen feet each of number 1~ and nurnbi·r 
15 enameled magnet wire. 

One UY wafer t ype socket. 
One 14x 18xl/32 inch aluminum. 
One 4x8xl/32 inch aluminum. 
One 2 'Vs x6 'Vs xl/16 inch aluminum. 
CourtN~11 of N. Y. Swn. 

A complete A.C. power-pack for the S-W receiver. Note the 
H.F. choke "C" hanging in mid-air between the power trans
former and the filter condenser. Socket on left for 5-wire cable 
and tube-base plu,,;; socket on right for 80 rectifier. Any de-

sired plate voltage up to 300 available. 

A .... QUIET'' A.C. 
Power-Paek 

lor Small S·W Reeeivers 
The right place for short-wave power-packs-away from the 
•ets themselves. On the shelf just above th.e 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 compiete ly 
A.C. operated audio power-amplifier for the latter is mounted 

By ROBERT 44BOB" HERTZBERG 
A small, but "good," Power-Pack for use with small 
S. W. receivers is in great demand. Here's just the 
"job" you've been looking for. on a shelf above the tuners. 

e ONE of me earliest and mo st per- tion. It is kept ahve by the many 
sistent bugaboos in the short-wave ex-broadcast experimenters who are 

game is that concerning A. C. opera- finding new thrills in the short waves, 

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
part very far from ordinary practice 
in order to make a unit that will work 
s11wothly and quietly. Instead of look
ing for queer circuit arrangements and 
phoney "hum balancers," the construc
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
W asp, 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 "electrify" 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 cable 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 receiver 
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 80 rec
tifier to the filter system, to keep para
sitic radio frequency currents 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
versations. 

Assembly On Wood Base-board 
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 to left) occupy the back sec
tion. In front· of the transformers is a 
four-prong socket for the 80 rectifier tube 
(preferred over the 82 because of its 

PILOT N~. 411 
TRANSJ:OR.""1£Q 

JIOV., 
A.C . 

,. BLAN R.I". 
~ C><Ol<E 

PILOT N2. 431 
DOUBLE CHOICE 

~ 
ELECTRAO 

25.000 OHMS 
/WITH TAPS 

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 Electrad 
25,000 ohm 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 2% 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 P'llsh-back insulation. 

Connection between the receiver and the 
power-pack is made through a flexible 
cable of five wires: two for fi lament, 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 may be bought for a few cents. 

Adjusting Output Voltages 
By means of the sliding bands on the 

Electrad r esistor, exactly the correct out
put voltages may be obtained. The values 
should be measured with a high resistan ce 
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 t o fit a parti cular receiver 
must have sufficient capacity for the tube 
combination that is used. Don't work too 
close to the limit; the more margin you 
provide, the better. The units employed 
in the writer's pack are des igned 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 56. With this light drain th e pack runs 
nice and cool, and there is no sign of the 
erratic behavior that indicates "saturated" 
choke-coil cores and "overworked" recti
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 usi ng up to 
six or seven tu bes. 
1-Power transformer, Pilot No . . 411. 600 

volt, center-tapped high voltage sec
ondary; one 5-volt and two 2'h volt 
filament secondaries. (Franklin) 

1-Filter condenser block, Pilot No. 421. 
One 2 mf., two 3 mf. filter sections, 
three 1 mf. by-pass sections. 

1-Double choke unit, Pilot No. 431. Two 
25 henry sections. 

1-Blan special R. F. choke coil, uncased. 

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-prqng socket for connection cable. 
(Alden) 

6-Specia l Blan black and white metal 
markers , as· shown in photograph. 
These are very useful for labeling ter
minals, sockets, etc., in an unmis tak
able manner. Special labels will be 
made up to your special order. 

1-Wooden baseboard, 14 by 8 by 1 in ches. 
1- Alden five-prong plug or old tube base. 
Wires, screws, odd hardware, etc. 

A Simple Meter Stand 
Most experimenters an<l constructors 

own only one or two meters, which they 
use for a variety of purposes. These 
instruments, being rather valuable, 
should be mounted in some way; so tha t · 
they can not roll over on their edges and, 
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 rk
gtees with the longer legs, which provide 
a broad supporting base. · 

BRl\Cl(ETS 

"Here's how" to support that portable 
ineter at any desired angle. 

USEFUL TIME CHART 

ONE of the most useful gadgets the 
short-wave fan can have on his 

operating table is the Standard Time 
Conversion Chart sold by the U. S. Gov
ernment. This is printed on heavy card
board, 8 by 10% inches, and costs only 
t en cents (coin or money order; no 
stamps) . . It takes all the trouble out of 
time conversion, because it is "direct
reading" and "foolproof". 

Write to the Superintendent of Docu
~nents, Government Printing Office, Wash
mgton, D. C. Ask for Miscellaneous Pub
lication No. 84. 
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• 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.O. at 
5.0 amperes. The overall dimensions 
are only 8 % x 5 14 x 514 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 4" 
block inside of the chassis (with ;i, 
squared edg·e at the folding point) and, 
after clamping the biock 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. 

Th e 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 not have means for 
drilling the larger round holes. By 
using curved or round fil es, a nearly 
perfect and very neat job can be done 
without large drills or special cutters. 

The bakelite or fiber end panel of 

A Good 250 Volt 
POWER SUPPLY 

lor Less Than 
$5.00 

By ALBERT W. FRIEND, B.S., E.E., 
W&DSJ 

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: 

Photos at left 
s h o w external 
and internal ap
pearance of 250 
vo lt power-sup
ply unit here 
d escrilJed b y 

Mr. Friend. 

Fig. 4 can be cut from scrap found in 
a lmost any ham "junk box." 

The binding posts will be found on 
some old battery set or. amplifier. . If 
desired they may be d1 sp~msed with 
and phone tip jacks or a six or seven 
prong socket may be used for makir:g 
connections. The latter method will 
serve very well if all equiI?ment is pro
vided with cable connections. When 
using binding posts it is con".enient to 
use spade tips on all connecting leads. 

Voltage Divider and Choke 
The voltage divider used is variable, 

by m earis of slid-
ing b a n d s, and 
allows any de
sired v o 1 t a g e 
combination to 
be obtained. 

Th e Crosley 
double 30 henry 
c h o k e is very 
compact, of am
ple rating, and 
neat in appear
ance. 

Cardboard 
typ e (Trutest) 
dry electrolytic 
condensers are 
self h ealing, com
pact, of h i g h 
rat ing, and very 
cheap. 

~IG . l 
TOP 

BAK.ELIT E END PANEL 
<IG. 4 

CHASSIS - N2. 20 GAUGE 
GALVANIZED IRON .. 

$ : SOLOER.. 

0 : DR.ILL 1/8 " DRILL 
CUT ON 1-!EAVY LINES 
SEND ON UG~T LINE.S 

1 Chassis (bent as shown in Fig. 2; 20 
gauge galvanized iron) ................... ... $ .30 

6 Binding Posts (Eby "Ace" W.R.S. 
Co. No. M13027) at 5c ea . ........... ... . 

Ha rdware--13 screws 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 cycle; Sec. (1) 700 V.C.T. 50 ma.; 
(2) 5 volts, 2 AMPS.; (3 ) 2.5 V .C .T. 
5 AMPS. (W.R.S. Co. No. 4C1494) 

1 Choke (Crosley) Double 30 h enry. 80 
ma. 150 ohms D.C. (W.R.S. Co. No. 
4C1494) ......... ...... ................. .. ...... ......... . 

2 8mf. 500 V. Cardboard type dry elec
trolytic condensers (Trutest-W.R.S 

.30 

.2 f. 

1.2) 

. 5~ 

Co. No. D3348) ................................... ..... .86 
1 2 mf. 500 V. Cartridge type dry 

electrolytic condense r (Trutest-
W.R.S. Co. No. 203292 ............ ..... ... ... . 

2-0.002 mf. Mica condensers (Sangamo 
"Illini"-(W.R.S. Co. No. 4D4177) 

1 Resistor (Electrad Truvolt ) 25,000 
ohms 50 watts (4 taps) (W.R.S. Co. 
No. 4G7319) ................ ................... ...... . 
Socket (Eby wafer type-4 prong) 
W.R.S. Co. No. 4M13070) ................ .. 

Total-(Parts for complete power 

.33 

.14 

.80 

.05 

supply) ... ............... ..... ...$4.87 

~IG. 2. 

SIDE 

I --.-_. J 
La·,_j 

SIDE 
{FU.,ISMEO) 

30MY. 
~ +zsov. 

VAR. . 
TAP 

VA~ . 
TAl' 

~ 25.000 01-lMS 

~ E C.T. (NOT IJSED) ~2SV 
110V., A.C. FIG. 5 

The tran s
former used is a 
Trutest midget 
type which gives 
a h i g h voltage 
and p 1 e n t y of 
current for any 
ordinary s h o r t 
wave set or ex
perimental lay
out. 

Wiring diagram and constructional details of chassis of 250 volt 
power-supply unit. 
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SPACE-WINDINGS. W. COILS 

The type of twine used to space the 
turns of wire is of the waxed variety, such 
as Is used by electricians in tying sev
eral insulated wires together. Any other 
kind can be used but this type is pre
ferred. 

' I 
TWINE KNOTTED 
INS IOE OF FORM 

" WIRE 

Cut the proper length of wire to be 
wound, run one end through the fir st hole 
in the form, and solder to the prong in 
the usual way. Clamp the free cntl of tho 
wire in a vi se. and holclin:.: the form in 
both hands, stand away from the vi,;e until 
the wire ls taut. Put on the des ired 
number of' turns . close tog:ether, by turn
ing ihe form toward the ,-i se. 

When all the turns are on , and the 
other end of the wire has hecn passed 
through the rurther hol e in the form and 
soldered to ils prong. take a pierc of 
waxed twine somewhat longer than the 
wlre , run one end through the hole at the 
start or the winding, and knot the end or 
it so it will not pull th rough. Clamp the 
free end in a vi:.e, and wind it bctwcl•n 
the turns in the same way that the wire 
was p ut on. 

It will slip easi ly between the turns or 
t he wire, forci ng them apart. T lw accom
panying sketch shows how the co il will 
look when about half the t urns h ave been 
spaced. It can be seen that when the 
remaining five turns of wire have been 
spaced l.Jy the twine . they will be mo\'Cd 
toward the further hole where the end of 
t he wire is secured. 

When all the turns or twine have been 
put on, the end of the twine can be fas
tened to any con\'enient point on the form 
to hold it in place until any other wind
ings are placed on t he same rorm. 

\Vhen the coll is entirely finished, the 
twine b ca refully removed, and because 
the wire was put on rairly tight and the 
turns close together in the first place, it 
will be round that the twine, i n forcing 
them apnrt, has streng thened their posi
tion on the form. 

Ir waxed twine is used, it should always 
be removed before the coil is placed In 
operation. If this is not done, its dielec
tric Quality will increase the distributed 
capacity of t he coil and the original ad
vantage in space winding is lost.-R. S. 
Peltier. 

T T T 
STAND-OFF INSULATORS 

POR.CELAIN 
TE\..EP~ONE LINE 

li'<SULATOR. 

A good aerial system must have a good 
insu lation system. The l ead-in must be 
kept away from the sides or buildings at 
all times . A good "'stand-otr" insulator 
may be made from an old telephone line 
insulator or porcelain insulator knobs. 
Take some heavy wire and make one turn 
around the grooved part or the insulator; 
then spread the legs apart and fasten to 
the sides or the bu ilding with wood 
screws. ' The lead-in may be then r un 
through the hole. This provides a sturdy 
and inexpensive insulator !or the short 
wave set.-Y. H. Mori. 

T T T 
TUBE-BASE COIL FORM 

Here h a novel idea for making short
wave co ll forms from old tube-bases. 
Each form is made, for Instance, of two 

SHORT 
suitable form and whrn tt ha!! cooled rc
nh1ve it: the ends may be glued i f round 
ner.es sary. The tube may then be glued 
on to a vaC;uum tube base and a wooden 
knoh provided at the top, the knob being 
turned out on a lathe.-John Hengel. 

WAVE 
KINKS 

tubc- \Jascs cemented together in the man
ner shown. A hand le is form ed from a 
piece of wire soldered into two ot' the pins 

CEMfWT SOlOEA. w1A.£ 
TOGl!TMER. ~ MAWOL [ INTO PIN$ 

~ 
CUT SLOT INTO SAk"fLITE 

left on the upper base, the ot her two pins 
ha\'e been cut away to reduce dielect r ic 
losses . 

T T T 
WINDING TRANSMITTER 

COILS 
A few hints are given in the aceom 

panying illustration on how to wind cop
per tubing: and strip for transmitter in 
ductances. Copper tubing may be wound 
"cold" around a cy1imlr ica l form. one end 
of the tube being held in a lathe chuck 
for example, it a lathe is available. F lat 

copper strip is wound around a form and 
the operation aided by means or a fibre 
ma11et. Tubing may also be wound by 
walking around a stationary 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 or pipe}. 

T T T 
HANDY MIDGET CONDENSER 

Double adjustment is prorlded in the 
mid(;"et contlenser design here suggested. 
Fir:::t, one of the circular plates is ad
justed by means of the threaded rod and 

check- nut shown at left of the condenser. 
The second plate , at the right, may be 
moved s ide-wise by means of the lever and 
insulated button. 

T T T 
LEAD-IN INSULATOR 

Many different types and styles ot 
lead-In lnsulator3 have been designed and 

sold on the market, and also described 
by various experimenters, but here i s one 
t ha t is simple to make and which can be 
utade from parts usually arailable at 
fl liA:ht cos t. This lead-in insulator j g 
made from the porr.elain block olJtainable 
from an old spark-plug. It is feasible. 
where t hi<'k wa ll s are encountered, to use 
two Qf these. one on earh side of the wall 
--Chris tian Jorgensen. 

T T T 

TUBE SHIELD 
The accompanyinA'. drawing shows one 

way to improvise tube sh ields-this idea 
ca1lini:: for the use of a piece of cardboard 
mailing tube. '.fhe tube may be boiled in 
molten paraffin wax to render it non-hy-

CAA.DBOARO MAILING 
TU&E. . BOIL.ED IN 

l"ji ..... .;.-'~~l PA.R.AF~IN 8EFOA.E 
TIN FOIL IS PUT ON. 

T1N ~cu .. 15 PUT 
ON WMILE 
PAR.AFFIN IS 

STILL. TAC)(V, 

MOLDERS 

SCA.EWED 
DOWN 

1?roscoplc and after that a layer of tin-foil 
is placed around the tube while the par
amn is still tacky. A tin-Coil disc is cut 
out for the ca p and this is lapped over 
the tin-roil on. the cylinder.-Norman 
Harris. 

T T T 

COIL FORMS FROM RECORDS 
As the sketches re11roduced her ewith 

show, very good coil forms may be made 
from discarded phonograph records. The 

TEST-TUBE ST AND-OFF 
INSULATOR 

Making the hole in the closed end ot 
the tes t tube is the hardest part or the 
whole j ob. A small spot on the end is 
heated wilh a small sharp flame (a nun
sen burner Rnd a small bloo.v-nipe work 
out very well }. \Vhile the glass i s st lll 
soft a pointed rod i:> used to form a little 
tip as shown i n the diagram . Now care 
must be taken to allow the test tube to 
cool very slowly because rapid cooling will 
cause it to crark. After it has cooled 
thorou.c:hly the tip i s carefully ground otT 
on an ordinary benrh grinller. A fine 
i;rade abrasive wht:"el is best ror this work. 

The rubber washers at the top of the 
test tube should be can·ed out slightly to 
give a bet ter fit. The rubber stoptJer 
used in fastening the tube to the base 
should come down to the base to gi ve a 
firm mounti ng. At neither end should the 
pres:::ure used be greater than absolutely 
necessary. bec:au;;e remember that you are 
st ill \\·orkini:;- with glass. Use "Pyrex 
Glass" test tul:es if possible. because 
they are much stronger mt>thanically and 
arc not as likely to craCk from heat. 

Test tubes <'Orne in Quite a range ot 
s izes and vario11S sized insu lators can be 
made for different purposes. If well made 
tht>se supnorts will add to the attract f\·e
ness or any job.-Joseph Kelar, W9GEC. 

T T T 

PORTABLE BATTERY CASE 
When the amateur "set-builder" takes 

his portable short-wave receiver with him 
on triDS he frequently finds dimculty in 
setting up and connec ting hi s .. power 
supply." He has several dry batteries 
that must be di sconne<'ted and packed up 
every time he moves his location ; here ts 
an crtginal stunt that will do away with 
all or thi s bother. 

Take any kin<l of a box which is pro
vided with a hanclle; the box that was 
used was or tin, rather deep and longer 

than it was wide. A square opening was 
cut 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 ;,mallest types that can be used em
ciently in the ordinary portable set. The 
"A" batter ies or which therf.! a re two, are 
~o. 4 dry ce11s and are on ly two inches 
square by four inrhes high. The "ll" 
batteries, of which there are also two, ar e 
of the 22Y.! volt size; together they supply 
45 volts. They measure 3%x2x21h: high. 
'.Chere are five posts, - A , -B, +A, 
22.5 v. "B" and 45 v. "B". or course, 
the same size batteries need not be usrd 
and more " B" batteries may be added. 
However. this makes a compact vartable 

record ls heated over a gas flame until it power supply and all connections can be 
is soft. when you will find it possible to made simply between the set and the bat. 
cut out square p ieces with a knife. While teries by means or the various bl..ndlng 
still warm, wrap the fiat piece around a posts.-Y. H. Mori. 
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SIMPLE VERNIER DIAL 
As most everyone has been hit by tile 

depression, these ideas ouah~ to come in 
handy. A cover from a Un cotree can, an 
old tlat type dial and a · few odds and ends 
from the Junk box wlll make a 1erviceable 
vernier dial, as shown in Fig. 1. The 
tuning control 1s mounted in a sin1te 1.4 
inch hole drilled in the panel. A hole tor 
the condenser shaft is drilled through the 
k:nob of the dial so that the latter may be 
held to the shaft by the u sual set·screw. 
The can cover is then fastened to the dial 
by two short machine screws as indicated. 
A circular. card b fastened to the can 
eover at front where it may be seen 
through a hole cut in the panel. The usual 
di.al markings a.re filled in or the nrlous 
rall lettera printed on the card. The 
small window ma7 be covered by a cellu
loid cover and illuminated from near by a 
limall flash-l11ht bulb. The panel arrange
ment h shO\\'n in Fir. 2 and the drive
'haft in Fig. 3.-Artbur Buchtenhlrch. 

......... 
NOVEL TUNING SYSTEM 

ct,,, ci 'c4 'cs 
.OOOOH·Mt:. ,OOOH· Mt: •• 00007'-W ,OOOl·M,. 

Here 18 a band-spread system I use. 
and ft.nd much superior over many t..voes. 
When u!lna & vernier dial on the small 
tunln1 condenser you can log stations and 
ft.net them again at the same dial setting. 

Wtth the system using a lumped capac
ity for band-centering, Ioaring Is impos-
1ible due to the tine tuntnr necessary on 
the lumped cavact ty to bring it to correct 
setting to match the vernier. 

A tapped swtt<:h is used in conjunction 
with fl:red condenaers for the lumved capac
ity. This switch la mounted behind the 
panel, whlle the condensers are mounted 
direetl:r on the switch. A bakellte rod 
and a coupline are used to e:rtend it 
through the panel. Marks can be made on 
the panel to correspond with the condenser 
twitch polnta. 

The variable condenser should be of a 
'ood make, with a low "'minimum" capac· 
lty to 1tve a ltttle "lap" on each setting. 

Not being able to get a .000025 mt. 
condenser two .00005 mt. were used In 
series to give the right capaclty.-Marion 
Henley. 

ANTI-BODY CAP A CITY KINK 

WOOD OR 
IAKEL.ITE 

qoo 
DIA~ 

KNOB . 

For those who h ave constructed any of 
the very compact !!hort-wave sets as de
scribed 1n Short Wave Craft and are still 
bothered by ' 'body capacity,.. I otrer the 
following solution. 

In most cases, where space 1s at a 
premium. there is not suftklent room to 
uiount permanent bakellte rods as exten-
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slons of the condenser shafts. By mount· 
log a small block of sponge rubber on the 
end or a wooden dowl or bakellte rod and 
applying it to the dial or the condenser-. 
the. set may be tuned just as easily. The 
rubber block gives a very good grip on the 
dial and will not slip in fine. tuning.
A. F. Kennard • ... ... ... 

WIRE HOLDER 

The usual experimenter's table Is Ut
tered with unsightly tangles or wires; 
often he cannot tell where the wires lead 
to. This can be remedied by this kink 
which I have used myself. Take an ordt· 
nary piece of corrugated cardboard and 
run your wires through the corrugations. 
Then tack the cardboard · on your table and 
you will have a handy way of keeping 
track of the wires. You can write in 
"identification" numbers or words on the 
cardboard to Indicate where each wire 
leads to or comes from.-Y. H. Mort. 

... ... ... 
"STEPPING OUT" ON 160 

METER PHONE 

80 

_] 
SOLOER.EO 

PYlitlUC ~ l=EEOER. 
INSULATM (TOTRANSMITTEA.) 

\Vlth the new amateur regulations re · 
strictinll the use or 85 meters (3500 kc) 
for phone use, many hams are racing the 
problem of getting out with low DQwer on 
the 160 meter tone band (1874 kc. ) 

The antenna system for use on 160 me
ters is really more critical than the aver~ 
age operator figures it l's. My idea for 
the aerial described here ts based on the 
broadcast type antenna, a large multi-wire 
flat-top to radiate all of the power pro
duced by the oscillator. Broadcast trans
mitters either low or high power step out 
with the multi-wired system. Why shouldn't 
the ham tone do the same thing? 

The flat -top consisting of eight, eighty 
foot wires made up In "'kite shape, .. No. 
l 6 gauge ls best, but seven strand No. 26 
will work Just as well. The point end. A, 
to which the reeder connects should be to· 
ward the transmitter so as to make the 
feeder as short and direct to the tank as 
possible, and not over 25 feet long tr pos
sible. Good Pyrex or glass insulators 
should be used to reduce the leakage of 
the system, 

The counterpoise ts constructed on the 
same layout except tt ls thirty feet wide 
and approximately 7 feet high, while the 
ftat-top should be placed as high as pos-

sible. Jt. i s not necessary to have the 
counterpoise directly under the fiat-top 
but it is best to place it there if :DOSSible. 

I have designed this antenna for my 
transmitter which 1s a Hartley circuit. one 
UX 210 as Oscillator. 1- 250 modulator 
and two 227's as speech amplifiers. 95% 
or the stations "worked" with this aerial 
report steady signals and perfect ·modula
tion. 

By ordering the antenna wire .trom some 
salvage house you can obtain the wire very 
cheaply. Be sure that all splices are 
soldered when making up the antenna, as 
this reduces the total resistance of the 
sys tem. Aptiroximately 1300 fee t or an
tenna wire is used in the entire sy:>tem.
\V. T. Golson. W4AV; \Y4ZZA. 

......... 
IMPROVED DIAL KNOB 

This idea ls particularly applicable to 
the ~ational B~ID Vel~et-Ve1·nier dial but 
.it can be adapted to oth~r makes. 

Desiring to inercase the size or the 
knob, to give a better grip and take some 
of the "'cramp" out of "otanking" f'rooa 
one end of the band to the other. and be
ing unable to secure a larger knob to 11.t 
this shaft, I used the following method to 
accompli :>h the· desired re ~ ult . 

Grind or file the top of the knob flat . 
Drlll a hole in the center and tap it for 
a 6/32 or 8/32 machine screw. Procure a 
disc about one-quarter ot an inch thick 
and of the desired diameter (I cut mine 
from .an old bake Ute panel) . Drill a hole 
in the center and tap it also. Tbh disc 
ls then fastened to th& top of the knob 
with a machine screw just long enough to 
go through the end of the brass bushing 
and still clear. the end of the shaft. 

This arrangement makes a ship-shape 
Job and certainly makes "dial·twlstlng" a 
pleasure.-R. E. Lauth. 

......... 
BATTERY CASING FOR 

COILS 

Rli.MOVE CARO· 
IOA~D CASINI; •ROM 
•USMLIGMT IAnERY 

)~ PUNCH · 
HOLlS FOR ' _· 

co" 
LEADS 

When tube bases are not handy and you 
want to wind some coi1s for an experi
ment.al hook-up, a cardboard casing oft of 
an old fla shlight battery Is the answer. 
\Vrap your wires around the ca:>lng just 
as on any coll form. Pu~h holes In the 
casing to bring tn the wires. This is not 
meant for use on a set but to experi
ment n:J.th.-Y. H. Mori. 

CHEAP "CODE" SPEAKERS 
The megaphone A can be made or thin 

tin or other metal or cardboard and ls 
cemented with good strong glue on the 
eal'J)hone and ts mounted at point E with 
glue. The angle bracket is bolted on th'e 
JJhone through holes that are to be drilled 
through the case. 

At B. an old co1Tee can ts used with a 
nail or metal rod three inches long soldered 
in the middle of the can on one end, and 
the other end to the earvhone diaphragm. 
The can should be bolted on the base sep
arated by a porcelain cleat. With a 2-
tube set these eive fair volume, consider
ing their stmpllclty,-M. Hermess. 

SOLDERING TINSEL 

Wlllla WRAPPl!O AllOUNO 
TINHL COllO (~LDlill.) 

) { 'nW"'ftu'W%"iii'1-

The fine tinsel should first be wrapped 
with a single strand of small copper wire 
tor a distance or half an inch , then Un 
the wrapping. It til>S a.re to be soldered 
on they should be half filled with solder. 
Heat the tip and then the protected end 
ls deftly plunged into the tip's opening, 
Broken coMectlons can be repaired the 
sarn& way. 

Removing Insulation From Fine Wire: 
After determining the length or insulation 
IV ts desired to rempve. wet the wire 

:g:e~~et~~~~ g:c~u:~:J1 :3.e ~;6 In~ 
tion is then burned otr by the ftame of' a 
match and the wire ts rubbed lightly with 
fine emery paper.-Joe Kocsorak. 

......... 
LENGTHENING TUBE 

BASES 
Many times an experimenter will find 

that he cannot wind all the turns of a 
certain coil onto a tube base. This can 
be remedied by this useful kink. Wrap a 
strip or celluloid around the tube base so 
that the edges Just overlap. Now, cement 
the celluloid to the base with some good 
glue. Also cement the edges or the cellu
loid together with some acetone. Holes 
can be bored In the celluloid form to bring 
the wires to the dltrerent prongs on the 
tube base.-Y. H. Mori. 

. ...... 
HOME-MADE QSL CARDS 

Materials needed: linoleum, cut to size 
or card and sandpapered smooth--on thi s 
the border anti letters of any design ure 
cut; some printers' ink or ordinary ink. 
and a roller , which is a wringer roll er 
cut short. The cards may be bought from 
tht> post office. already stamped. at a 
cent a card. A guide, to hold the card;;; 
and to enable better printing, ts also 
neect~d. 

The border anct call letters are first 
drawn on paper, then pasted on linoleum. 
A sharp knife cuts out the drawing and 
the space between Is C'hfpped out. This 
type is nailed to a wood block, size or a 
c8r<.J. The ink ls SJlread on an iron 
plate, over which . the roller runs, then 
transferring the ink to the type. Care 
shou ld be taken when drawing or else the 
print will read wrong. The small ty pe 
m·ay be done by hand or gotten some way: 
It's a good Idea to have two types, one 
tor the border and the other for call 
letters.-Matt J. Surofka. 
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CONDENSER GANGING 
.. The method used in ganging two oon

flensers as shown lo this drawing is noth
ing new. After many an attempt and 
equally as many failures, at cutting a 
bakelite disc for this purpose, I concehed 
this idea of using some of the odd dozen 
old dials in my junk-box. 'lb.ere are 
quite a few of the old dials (three- and 
four-inch) hard rubber or bakelite, which 
have a brass shaft bushing (note drawing). 

I find it easy to make this disc or 
drum, as you might call it, by filing the 
knob off level with tbe end of this bushing. 
Then place each on a %. inch shan; 
with the aid of a band- or vower-drill 
and a large file, we now proceed to turn 
down the knob until only the brass bush
ing remains. Then by placing both dials 
on one shaft, fiat sldes together. we are 
now ready to turn down the outer edge:1 
to the size dlsc we want, about 2%"; by 
holding the file against both edges, presto. 
we find when done both disc are the same 
size! Now with a small three-cornered 
file, we cut the groove to accommodate the 
rord used to drive the condensers, both 
disc to have the same depth groove. Nert, 
we drill the drh"e cable hole, and drill 
and tape hole for drive cable screw (note 
drawing). Then on only one of the brass 
bushings, we drill another set-screw hole 
near the outer edge, and tap ror second 
set-screw; this we find senes nicely for a 
shaft coupling.-C. J. Fink. 

TTT 
HEATER SUPPLY 

S (APPROl<IMATE)TuANa N! 14 D.C.C. Wiii£ 
ACTUAi. 'TURNS WIU WAV!: TO IE 
FOUHD ACCORD1HG TO PAIMAAY 

,. 
2.5 VOi.TS 

A.C. '\ 

I was recently building a 4-tube A.C. 
receiver, but I la('ked a filament trans
former. I solvell my problem by removing 
the power transformer from my l)OWer sup
ply and winding five turns of No. 12 
n.c.c. copper wire over the high voltage 
"B" winding. This gave me enough am
perage to supply four 2% volt tubes. This 
method can be. utilized for di11'erent 't'Olt
ages by varying the number ot turns
Renaldo Karas. 

TTT 
HOW TO USE TWO AERIALS 

I have here two aerials. One ls about 
ten feet long and the other about fifty 
feet long. When using the short one I 
have very good regeneration, but the sig
nal strength is not as great as with the 
long aerial; with the long aerial the sig
nal strength is appreciably greater but 
the regeneration is J)OOr. By merely eon-

50 FT. OUTSIDE \ 

t"'-"1"----< I -

~ llECEVtR r 10 FT. ( INSID&)IN 

' ATTIC 
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ntttlog both Aerials to the eet at ooe time. 
I obtained excellent resul,ts-a gain in 
Eignal strength and abo better regenen
tlon.-Allen D. Rickert, Jr. 

T T T 
PLUG-IN XMITTER COIL 

Here ts a sketch and description of a 
plug-in aid coil for transmitters or the 
push-pull and single-control type. Pro
cure a maeblne screw large enough to flt 
the phone tips and solder within. Flt 
these Into each end or the grid con and 
solder the loose ends or wire or the coll 

on to tt, alter fitting nuts into the ma
chine screw. Then, a.s illustrated, these 
should fit into - tip jacks. For push-pull 
an additional Up and tip jack is needed 
at the point marted "X".--James L. Paul. 

TTT 
"MIKE" STAND 

This umlke.. stand may be made or 
scrap materW that is usuallJ' found in 
any --workshop... The base or the stand 
pictured was taken from a ••crosley Musi-=·· be8~~~· ~e a::.U s~~Px!~tt~g b~~ 
('ODe was sawed otr' leaving a ''stub" 
about one Inch high. This was drilled 
with an 11/32 drill, and threaded ror the 
12"' length of % pipe on· which the ring 
is mounted The rlng is made of a 24" 
length or lh" clock spring. Brass will 
be better, it available. The ends should 
be lapped 1", clamped together firmly, and 

soldered. The rlup. for the mlcropbooe 
springs· are made of No. 16 wire tormed 
around a lead J'.)ellcil. They should be 
attached to the Jarge ring through small 
bol~ . drilled 5%"' apart. soldered f!.rmly 
on both side-9-, ar-J smoothed down with & 

file. The o,·erlapped. portion is drillt:d 
with a %" bole and U1e ring attached to 
the standard with two ht'i:agon nuts . The 
cord is brought out through a l,4" hole in 
the pipe near the base. After assembling 
the stand, give it a coat of shellac or 
varnish. Before tbi.s finish dries. brush 
on bronze powdt'r. co¥ering thoroughly_ 
After this dries hard, cover with brown 

~t J:;:~~ i~~~~i~ti1~t ~ritl~~a ki1~~ 
saturated in turpentine. Thi~ will give 
.an antique bronze fini ;;h.-W. E. Carson. 

T T T 
CUTTING DOWN A 

CONDENSER 
Although midget condensers are rela 

tively ·inexpensive, many exverimenters 
still prefer to ''cut down" standard re
ceiving condensers when building S-\V 
receh'ers. After much experimenting with 
all manner of variable condensers, using 
the Doerle .. rig,•• it was foun~ that as 
much as 25 per cent increase m volume 
could be obtained by copying transmitter 
Tariable tondenser design and spacing 

the plates, instead of· cutting the rotor 
or stator plates to flt the capacity. The 
condenser to be altered should have washer 
spacers on both the stator and rotor mount-

... TAIL 

~ tMAFT 

f 

I I I 
STATO~ ?... SU 

TU MINA0FOU.M~ Ye" '-':"~~~ " L 

lngs. Space the stator plates about % " 
apart. by the . simple procedure or putting 
in twice the number of washers between 
plates. The same should apply to the 
rotor plates. The number of plates needed 
with the new spacing may be readily de
¥rm1ned by experiment or formula. This 
method has another advantage in that the 
original frame retains its balance, and 
that scraping plates may be more easily 
a¥oided.-Carroll Moon. 

TTT 
CELLOPHANE CONDENSER 
Have you ever built a short-wave re

ceiver and then have it not work? All 
became you did not have a midget con
denser handy to tune the aerial. Or per
haps in making a very compact model. 
there was no place to mount one, with
out making it a cumbersome job. Try 
this method, which I have used success
fully and see how lt work.s . 

Secure a piece or Cellophane otr a cigar
ette package or a cigar and wrap it around 
the bare wire on the end of the aerial 
lead-in and then insert it in the antenna 
binding post. You will find that this 
method will save you lots of trouble, espe-

CELLDPMANE ANTENNA 

~ 
GPACITVCANIEVU.lf.0 

8Ylt!EAMOUNTOF(fLL0-
PHANE WRAPPED AAOUND 
WIA.E. ALSO l"t' T1GHTU.I• 

.,,. .( ING ANO L00S£NtNG- TMI!. 
/ AHTEMNA 81N01MG- POSl. 

~~~1be 1~a:i~~r~~;~~ala~~~iu~1" Ce~l~~t~i~~ 
wrapped on the wire and also by tighten
ing or loosening of the antenna binding 
post screw.-R. E. Thayer. 

TT't' 
ADAPTER PLUG 

Here is how I make my adapter plugs: 
I got an A.C. plug at the Nickel & 

Dime store, and, as the blades of the 
plugs have holes in them, I soldered a 

sman nut on the inside of each blade and 
opposite the hole. Then, I drilled the 
tube-base for the bolts to go through the 
sides to the blades or the A.C. plug. The 
A.C. plug is slightly smaller than the 
tube-base but tr it is filed down close, 
this makes a very neat "adapter" plug. 
-Charles Cassell. 

KEY FROM CLOTHES-PIN 
Here's one for you fellows who want 

an extra key to prac tice on or perhaps to 
take the place of a regular key un t il the 
pocket-book gets a little f'atter. Secure a 
clothes-pin from your .mother's clothei> l~ne ; 
<me or the clip unety with a spring. 

SPJUNG r.DL1 wnM 
SOLDERINi LUG 

~ 

COKTACTS 

Mount the pin on a suitable base, nut a 
button on top for the fingers to grip and 
insert a couple of screws for contacts; a 
very serviceable key .results. This method 
can also be used for making push-button& 
where appearances won't count agaim1t it . 
-R. E . Thayer. 

't'TT 
CHEAP SPRING CLIPS 

On small 4% v. "C'" batteries there are 
usually two Fahnestock clips. Take a 
small wood chisel and knock the red sub
stance from around the clip. With a llttle 
patience the clip can be removed. The 
cltp will be bent as it was on the real 
battery. Put this bent part in a vise and 
clamp the vise together. With one or two 

clamping movements the clip will be 
straightened. Old, dead "C" batterie3 
and 45 v. "B" batteries will be given 
to you by radio shops, etc. In the long 
run this saves money, especially if Fah
nestock clips are going to be used in a 
multi- stage transmitter. A drill will put 
a hole in the clip tor tastening.-H. B. 
Harrison. 

USE OF VIBRATOR ARMS 

Vibrator arms f'rom old Model T Ford 
coils make good mountings for "one-hole" 
mounted radio apparatus. This is useful 
in dealing with experimental radio appa
ratus. This also may be used for holding 
panels to subpanels. Ir the hole ls too 
small a reamer will help.-H. S. Harrison. 

T T 't' 

"K.C." LABEL FOR COILS 

Ifr re is my idea of a smart looking 
though simp le "coil marker. " Take. an 
onlinary white poker chlp. which b JUst 
a shade too lar:.;e to be s lipped into an 
old tube !Jase. and file it to the proper 
size , at the same time roughening it. 
Anply ord inary hou seholt.l cement to the 
eU.ge of the ch ip and imide edge of base 
nm\ pla re the chip in position. The coll 
may then be marked as lllustrate.d.-S. 
lvan Rambo. ......... 

AERIAL RIGGING 
'fhe idea or. thi s doub le sys tem i.~ to 

g:et over t.he clifflr·ult and exasperating 
job which 'Somet im e:> occurs if the hoist 
wire jump.~ the pulley wheel am! jams 
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SAW CUTS. 
AT 

~ U, 
-A-

CELLU\.010 (2 REQUIRED.) 

-8-

CUT SLOTS 5 
OH SPIRA\. 

$5.00 PRIZE 
SPACE-WOUND COILS 

Many would like to make a space· wound 
coll with a hi gh percentage or "air dieler· 
tr1c." This is eas ily accomplished with an 
old tube·base and a sheet of cellulohl. 
For holding the coil. s lots are cut in the 
tube base with a saw at ri ght ·angles, as 
shown in Fig. A. The coil rorm is made 
·of' two pil'Ct-s or celluloid which are both 
alike as in Fig. B. The s lots for fittin~ 
together and holding the wire can be cut 
with a coping saw. Care should be taken 
in makin~ the slots for holding the wire. 
Thest.> slots should bli' made so the wire 
when wound will be in a spiral. A good 
glue for assembling and holding the wire 
in place can be made by dissolving cel
luloill in aretone until fairly th kk. H 
the coil form is made or thin celluloid 
and is weak, small tri angular piPces 
(braces) or ceJluloid can be glUl•d on it. 

This same principle can be used in 
making plug-in coils with a base having 
a variable primary.-Jack Thorpe. ......... 

IMPROVED "GROUND" 

Thi::. " ground" works murh better than 
an ordinary one. 'fhe following material 
ts needed: An iron pipe or rod about 5 
fet>t long . about 20 lbs. ·, or coarse (rock> 
salt, a piece of No. H wire abo ut 15 feet 
longer than i s needt>d to r each from th11 
"set" to the groum1 , and a section ot 
stove-pipe. A hole is fir st dug in the 
ground big enough for the stove pipe to 
sllp i n. The insulation is scraped . from 
about 15 feet of one end of the wire. This 
end is coiled around the rod and the rod 
is put in the pipe as shown in the illu ~ 
tration. Soil is then thrown in the hole 
and rork salt is mixed with it In ti! ~· 
pipe. The hole is then filled with soil. 
Tht> loose end or the wire i s then connect
ed to the set in the usual manner . A few 
holes punched in the s tove pipe will in
crca~e the efficiency as more moisture 1s 
admitted. The stove pipe keeps the sa lt 
from washing away and the sa lt dra\vs 
moi:;ture .-Elbert Wehrheim. ......... 

COIL HANDLE 

I 
MAMDLE 

TWO HOL.E5 ON 
OPPOSIT!. SIDES 

OF COil-

Here is a handle for Quickly chan gln&' 
coils in a short-wave receiver; it consists 
or a piece or stiff wire bent in the shape 
shown in the diagram. It i s inserted into 
2 holes drilled in the coil forms and may 
be used for lifting or inserting the coiJs. 
To operate, the handle is compressed so 
that the t wo ends enter the two holes 
drilled on opposite sides or the coil; the 
coll is then inserted or removed. One 
h andle can serve for all coils: it is espe
cially useful for tube-base coil s.- Clyde 
Preble. 

R. F. CHOKE COVER 

Rcmo\'e a ll the binding post:; and rods 
from a tube s1wkrt; then cut a pieC'e or 
thin wood, fibre. etc .. to fit on the in .~ lde 
of the sorket. P lace a small bolt throu~h 
the center of' the wood di sc. The ll. I<'. 
rhoke fit s over tllis bolt and tile nut lii 
put on to keep it from slipping. 'fwo or 
the binding post s are fa stened on to the 
i;Of'ket. where the choke leads are so ldered. 

CODE PRACTICE FOR 
GROUP 

Your February-March 193 l issue had 
a code practice outfit by Paul Skitzki, on 
page 3S8. The writ er buil t this outfit and 
fou nd it to be just what he wanted. llut 
for "group" inst ruct ion of five people, the 
Ques tion of five pairs of head-sets and fire 
k eys was out or the question, so substitut
ing a magnetlc speaker anti putting a 41h 
voit "C'' battery in the plate rircuit with 
Pos itive to plate, it was found that we 
rou\ d hea r and undt"r stand the code ten 
feet away from the speaker. I am passing 
this on to you as it might help some more 
rans to get up a "rode practice" club 
with a few or thei r friends.-J. B. Yep~ 
per. 

AERIAL TUNING 
CONDENSER 

The accompanying sketch shows how I 
built an efficient series antenna condenser . 
The insulation is maintalnetl at a high 
value by mounting the oppos ite ly charg:ed 
metal parts ot' the rondensn on a bakelite 
or other equaly effic ient base . The ca 
pacity of the condenser is \'arled by turn
ing the insulating handle mounted on one 

end of the ttveadcd brass rod , the rod be 
ing thrraded 8-32 or 10 -32 11itch. 'l'he 
condenser memhers comprise two brass or 
other mrtal di scs one inrh in diamete r . 
the thi cknes s or the disc having no l'fTCCt 
on the capacity. Not on ly will a condenser 
such as this be found extremely \'aluable 
to all short-wa-re operators. in hel ping to 
elim inate "dead-spots," but in some cases 
a set which wlll not oscillate at all can 
be made to do so by varying the capacity 
in the aerial ci rcuit. Ir you have a fixed 
condenser in series with the antenna and 
your set is a little stubborn in one way 
or another , try t his condenser and smile.
Joe Casalett. · ......... 

TICKLER REVERSAL 
Being an experimenter I hare several 

makes or plug-in shor t-wave rolls and 
somet imes it becomes necessa ry to reverse 
tickler connnections. so 1 hit upon the 
itlea or p lacing a small D .P.D.T. switch 
close to the detector socket. Thereby I 
solved the problem or frcQuent soldering 
and resoldering or connections.- Willlam 
S. Russ. 

"PLUG-IN" CHOKES 

""""""' -- _f RESISTANCI! 

e:~o:~-><- ~OWE 
';:JI CAP 

OLD AUTOMATIC 8ACk OH 
F)LAMENT CONTlll.OL 

Afost or us who have tinkered with hal
t.cry sets have some of t.he automatic fila
ment controls , contained ln a glass tube, 
lying around, so why not put them to 
work as follows: Remove the metal end 
c}(f'Js and take out the resistance element; 
then Rlue the metal end caps back on. 
You now h ave an R.F. choke form with 
wintling space that will accommodate 
enough wire to choke in the 160 meter 
bantl, and a ll the others. - Grover E. Ba11. 

"LONG WAVE" ADAPTER 
H ere i s a dl•scription or a .. long wave" 

adapter for short -wave sets using plug- in 
coils. It consis l ii of a variom~ter or vari
able tuning coi l and a n old tube-base. The 
tick ler ll'ads of the variometer go to the 
tickler pron:.: s or t he plug- in coil form 

(tube base ) anti the same with the grid 
leads. The var!ometer is mounted on a 
small baseboard with a panel. The set 
I used it with was the "Globe Trotter" 
described in SHORT WAVE CRAFT, No
vember 1932. page 400. In the first 
night's test many of the larger broadcast 
stations of eastern and cent r al United 
States were logged.-Roy W. Neads. 

'Y'YT 

"PLUG-IN" CONDENSERS 
I am a rcatler or your unique hook, 

SHORT WAVE CUAFT, and am one or 
the many that really enjoys r eading it 
and in doing so have accumulated much 
knowledge during the few houn I get to 
read it. I am enclosing herewith an idea 
which I think could be listed as a wrinkle 
either in short or long wave r e<:eption or 
transmission. Here is the dope: .. Plug
in" fixed condensers made by means or 
e lectric Jight p lugs and sockets. T he con
denser is secur ed to the plug by means 
of bus wire as illustrated. 

In my case I flattened the wire up 
where the condensers are to go, so as to 
make the rondenser easy to change to dif
ferent \"alues when e:1:1>crimentlng. The 
sockets I used were of some white non
conductor (porcelain) which can be gotten 
from any electrical shop. This I believe is 

~SOCKET \ '-.. 
CONNECTION ~11£ 
GRID· LEAi< 

CDNOEMSER 

BUS WIRE 

LIGHT LINE PLUG 

or most va lu"e 'to the experimenter, a lthough 
also of va lue to the set-builder. whether 
he is a short wave or long wave .. ran;•• 
also the man building transmitters.
George Purnell. 

'Y T'Y 

BURNT-OUT A. F. KINK 
It is usually the primary toll of A. F. 

transformers which burns out, but they can 
be very satis factorily fl:r:eti by connecting a 
100,000 ohm resistor across the primary 
terminals , and a .006 to .01 mr. condenser 
between the grid and plate terminals of 
the transform er . You can fix these trans
rormers in a very short time by making 
some clips which may be mounted on the 
binding posts or the transformer, which 
will hold the resistor and condenser very 
nicely. These connections provide "resist
ance-capacity" coupling. with an ''impedl!::=============::::J ance leak" and wlll be round to give good · 

~~ 
aESISTOR. OPIEN 

tone from even cheap transformers. but it 
will give s lightly less rnlum.e. llut why 
buy new ones when you can fix the old 
ones ?-Alfred Obers taetlt. 

......... 
TICKLER INSIDE COIL 

GLUt 
CARD- ~ 
BOAll.O 

TUBE IN 
BASE 

'TUBIE 
BASE 

Tube- bases are often too short for bolh 
secondary and tickler windings. To over
come this the secondary is wound on tile 
tube-base and the tickler is wound on a 
one inch cardboard or bake1ite tube which 
is g:lucd inside as shown. Connections are 
made to the p rongs in the usual inanner. 
-L. H . \ Vllson . ......... 

SUBSTITUTE "MIKE" 
I proceded to build a low-l)ower trans

mitter oUt o( the junk box which contained 
many rt•reiving set parts or varied sorts. 
I got along well and finally got "her•· 
done. Then came the Ques tion or a "mike. " 
What to use for tho "mike?" The cheap
est "mike" on the market at that time 
was well above five dollars, which was the 
one th ing:- I didn't have. So inst ead or 
using the r egu lar microphone t ransformer 
i n the modulator, I substituted an ordi
nary audio transformer of "anrient viut~ 

age," and with this I was able to use an 
old Vcmco magnetic "spl!akcr unit" with a 
little alteration as a "m ike." To say the 
least, the results were excellent and much 
better than could be had from most car 
bon .. mikes." The only alteration i s the 
diaphragm; the old one is taken out, and 
a new one is made from the tin or a coffee 
can . Cut it out the same size and sand
paper down quite thin, r eplace , and it's 
ready. The output is f:!;Ood and st rong 
and needs no pre-ampl ifier . but can be 
used with the conventional two-stage 
modulator. Tho Quality ts par -exce llent. 
Here's my circuit in part-balance on re
auest.-John Markovich. 

......... 
IMPROVISED VERNIER 

Here is a quickly improvised and cheap 
substitute for the ordinary vernier dial. 
The materia ls used were one lO · in rh 
phonograph record , one switch knob wl!h 
sbart, one rubber washer . two metal wash
ers, two nuts. and part or a connector or 
the type used to connect ga ng condenser 
shafts in broadcast receivers. The Jatter 
serves to connect the record· to the con 
denser shaft. The knob assembly Is shown 
in the sketch, a short length or thick
walled rubber tubing serving as a rubber 
washer, which makes firm contact with the 
rim of the record. Ir the set up is to be 
used for some time on a bakelite panel. 
a metal bearing should be provided !or the 
11hatt of the knob where it passes through 
the panel. A satisfactory scale may be 
laid out on heavy white paper and " shel
lacked" to the record; library paste and 
the so-called "household cement" will not 
bold after they become d ry.-H. O. Ervin. 

•
UBH~PANEL WASttUt LOCIC 

HUTS 

~ 
5= WASWEIK 

I 
R«:010 setnONAI. "lt!W 
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VARIABLE R.F. CHOKE 
.'\ bcve i s a diagram showing a simple 

method or quick ly changing the value of 
the radio (requency r:hoke. 1'"'ahnC$tOCk 
dips are screwed to the top of half-inch 
\\'OOlicn dowel ro<ls an<l one end of the 
choke i ~ fa s tened to the clip. A hole is 
drill ed in each end or a strip of copper 
or /Jra ss. One end of the strip i s bolted 
to the binding post of the transformer. 
Sc1·ew the other em.I to the dowel roll. The 
remaining end ot' the choke is fastened to 
th · " 'r ip.-lvan Ross. 

" " " PLUG-IN COIL HANDLES 

w~Jll"'~ 

ft:;_ 
A very good handle for tube base roils 

1-an be matlc from a common walnut 
knoh. the variety sold in the Five-and
'fen-Cent stores ; a fiber washer aw.l a 
brass lrnshing-. Remove the nut on the 
knob and slip on the bushing , rdtkh 
~ hould be about %" long ; ne~ t. the 
washer , and tinally the nut. Tighten the 
whol e thing an<l the handle i s ready for 
use. 

.After the coil is made, fill up form 
with see1 ling wax and push the handle 
into the mass until the bottom of the knob 
i s tlu sh with the surface of the wax. 
Once the wax J>o li tlifies you have an Cl'er
la :> tlng coil "pull. "-Thomas A. lllanch-. 
•rd. 'f 'f 'f 
JOINING WIRE TO PRONGS 

Jn making short-wave p]ug-in coils I 
tiave found an easier method or fastening 
the ends or the coils to the pron~s of the 
t·otl form or tube base. For UX bases 
tak ~ four pieces of° slifT wire (as tall as 
neces1\an-) just large enough to fit tightly 
into the prongs of the form and solder 
the ends of the coils to the wire. For 
rY u::;e five wires. eto.-HanY F. Sieber . 

yyy 
"HUM" REMOVER 

H ere is a. kink that will be very useful 
to those who use "A" eliminators for -their 
receiver filament supply, which pass an 
A.C. hum, detectable in the speaker or 

phones. I have an "A'" eliminator which 
w_;1s est.remely noisy, so I bounht a storage 
hattery. intending to. use the elim lnator as 
a rharger. This took a lot of time and 
bother so I shunted the battery across the 
output of the ""A." eliminator. This elimi
nated the A.C. hum completely. It this 
hum still per:dsts take out the acicts from 
the b:.tttery and fl.II it with <:ondenser oil 
instead.--G. Zemanovich. 

""" SIMPLE "TEST" BATTERY 
To construct this 0 everlasting battery"' 

you sandwich the blotter between the 
metal plates. Drill two holes th the bake
litc from each end; perform the same op
<'ration on the metal plates. The 1>iece of 
biitkelite I used wa3 %" wide and 2¥.z: " 
long. The pl.ites are part or two variable 
condensers, one bras:i and the other alumi
num. Any si-ie J>l:.&le:i or bakelite may be 
used; the blotter keeps the plates fro .. 
touching one another. In:.tead of' two clips 
o~ binding posts one may be used and a 

8AASS 
Pl..A.TI!. 

WET ALUMINUM 
9L0TTER. PLATI! 

POST FOR 
PHONE TIP 

piece of flexible wire fastened under the 
head of one of the machine screws; some
thing should be solclercd to this end for a 
vrod. The Up of the aforementioned phone 
rord is used for the other end of the test 
rord. To charge this battery simply -im
merse the blotter in water. If tho blotter 
dries before you wish to use it, the process 
is simply repealctl It is not necessary 
to remove the blotter from between the 
plates to wet it. Wet the r:omplete batten, 
amt then wipe excess water from the plates 
and s tr ip of bakelite, being sure the plates 
;m.• so placed that they hold t.tle blotter 
tirm]y between them.---James Austin. 

'Y'f'f 
HANDY CONNECTIONS! 

To those exverimenters who deltght in 
tlel'i:dn~ and trying out new circuits and 
who know tho bother of having to change 

EQUIP THE TERMINALS OF ALL 
EXPERIMENTAL PARTS 

connection~ from one point to another Uy 
s<.'rewing and unsrrewing thumb-nuts (in 
the Hie of an experimenter about every 
ten seconds) try the rollowing kink : Equip 
the terminals or all your e:1:perimental 
parl3 (sockets, roils, rheostats , etc.) with 
Fahnestoc-k clips. The parts thus equipped 
may be mounted bread-board rashlon and 
minor clrcult::i or <"omplete circui t chan~es 
may be made quirkly a.nd without trouble. 
-M. C • .Alf"xanller, Jr. 

• y .. 

SMALL SOLDERING IRON 
It is frequently difficult to lny your 

hands bn a rea lly small sohlerlng iron 
suitable for soldering joints on tine mag-

© ®,, @~ 
~;-;. j ..... 

~ RTT50 I-IUD MTll. 
•TD MUD aUT•N . OIJT 

net wire. I made a one-ounce soldering 
co1lper as tollmn: 

I bought a 1A lb. ropper and <"Ut' it in 
two about 1.4 way back from .:·°"' lip, 
tlrilled a % ind1 hole lem::thwlse in the 

base of the tip just cut ofT to a depth or 
%". In this I fitted th~ %" s tem of 
my old iron. and t hen drilled a 1/16"' hole 
crosswise through the ropper and s tem. In 
thi~ 1/ 16"' hole I used a wi re na il as a 
rivet to serure the a!;Semhly. 'To finish 
the job I heated the copper Just a bit 
hotter than ls u sed tor solder ing, and beat 
t;tut the point to a Jong sharp one. '.fhis 
is easy as the copper i s very sort and 
does not require much more than a rew 
firm taps to do the job. The r.ompleted 
tool only weighs two ounces aml is very 
light. 

I beat out a point on the remainder 
ot the % lb . copper in t he same way. 
and now have two nice size coppers. 3 
ounce and 1 ounce.-CIUI Dawson. 

'Y'Y'f 
5-METER TRANSMITTER 

I believe thi s to be the stmp1est and 
mo;;t emctent 5-meter transmitter. In the 
past s ix weeks owr 200 t ontaets were made 

8-

with 28 different statioils. The "DX" 
was about 15 miles antl an "R!)" s ignal 
was reported from that station. Because 
1>osition and not power i s everything on 
th is baild, and the trammitter being lo · 
cated on the west s lo1>e of l:l hill , prac
tically a1J contacts were with .. W es tern" 
stations. The quality of ·modulation was 
goo•J , althouKh loop was used and the per· 
centage of course was low. An indoor 8 · ft. 
aerial was used and over 6 miles was cov· 
ered with no ante nna a t all. The circuit 
is a var iat ion of the split Co1pitts and is 
as foll ows : 

A ' 4::> with 400 volts of · 'B" '!I UPIJlY wa:J 
fount.i to worlc the b c.~ t. J~l and L 2 are 
one turn. 1 %. " dia meter of No. 16 wire. 
L3 is 1 turn of No. ~2 wi re wound nrountl 
LL Cl may be a 5 to 11 plate midgtt 
or any condenser ot' similar capacity. 

The aerial is 8 feet long and may be 
connect ed to the pla te co'il directl y. A 
neon bulb will show oscill ation by rouchtng 
it to either encl or the antenna or a s ingle 
turn ot wire nttachcd to a Hash-light bulb 
\\'ill light within one- half Inch of the 
plate coi l. Any Rli'C (radio frequency 
choke) will sumce.-David Townsend. . "" A HUSKY PHONE JACK 

l~se an elC'c ·t ric li i.:: ht plug for a phone 
jack an<l a li ght socket or til e ]lrong type. 
1 1iud it. just as good. Solder one end of 
the lead from t he phones to one or the 
screws of the plug and do the same to 
the o01er l ead. Using a double·t.hrow, 
single-note switch makes a good way to 
switch the a c·rl;tJ to the ground, when not 
usini::: th e aerial tor the set.-Warren W. 
Smith, Jr. 

TO 
SET 

TO 
ANT 

TO 
GND . "" ANTI-CAPACITY DEVICE 

This i s a. method of curing those trou
blesome "body capacity" effects. It consists 
merely of "tuning" the earth lead to a 
point wher e the effects di sappear. by 
means of a "variodenser." such as XL, 
ot' any capacity up to about .0005 mt. 
maximum; I u~e a .0003 mf. This will 
be round absolutely effective, and I have 
nerer known it to tall :ret. Jt one moves 
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up from, say, the 20-meter to the 40-
meter band, a slight readjustment may be 
nece~sary, but this is the work of a mo
ment.-G. E. Gaunt. 

"". QUICK AERIAL CHANGE 
I got tired of removing the antenna 

a nd ground leads from one ~et end phtcing 
them on another. Now I use baby phone 
jacks inst ead of the binding posts, and 

8AICELIT!! 
STRIP 

BABY ) 

2:f? 
ANT. AND GND. 

CONNfCTIONS IN SET 

cord tips on the leads instead of the bare 
wire . The two baby jacks were put onto 
a small strip of bakellte as shown in 
sketch above and soldered to the untenna 
and ground conaections in the set . Now 
it is a simple matter to yank tht!se con
nections out or one set and plug them into 
the other-.-J. T. 'Vatkins. 

"". REDUCING "DEAD-END" 
LOSS 

________ j SHOR.TING 

"'-CONNECTION 

R eferring to Mr. Haas'. artic1e, "Sllcters 
Do 'l'he Trick," in the February-March 
issue or Short ·wave Cr~ft, I found the 
same trouble as with taps , the "grid" 
roil showed a loss and the "plate" coil 
went into osciltietion too abruptly on ac· 
rount of' the "dead-ends." '£hen I did tor 
the sliders exactly what I had been doing 
with the taps, that is, "shorting" with a 
heavy piece of bus-bar from the pivot or 
the sliders to the "dead-end" of lhe coils. 
Presto! No Joss t() be noticed from the 
grid coll and the plate coll couhl be 
varied from a whisper ·to a maximum 
without oscUlaUon.-W. H. Lord. 

" " " WINDING TUBING 

\Vind your copper tubing coils on an old 
dry-cell. First ftatten the end ot cooper 
tubing, drill a ho.le through it and sltp 
over binding post. Wind the r equired 
turns whUe the other end is pulled th,ht 
in a vise or held by somcone.-Floyd 
Gribben. 
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Short Waves • ID Medicine 

PROFESSOR ESAU, of the Uni
versity 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 tet!J,nus, 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 wtra 
short waves. Naturally the serious in
vestigation of medicinal effects requires 
experience in physical measurements, 
likewise r.n 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 pictures 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 

ULTRA SHORT 
WAVES IN 
MEDICINE 

By DR. FRITZ NOACK 

One of the "fair 
s e x " receiving a 
treatment through 
the knee by ultra
short waves. Sev
eral treatments are 
given for- the aver-

age ailment. 

The ultra-short wave medical 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. S. W. Generator 
In the large shielded box 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 tm.ing 
coils. The arin 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 cross-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, w ith 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 turned, 
so that the electrodes can assume any 
desired 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 vacuum tube radio transmitter. 
The electrodes may take various forms; 

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 Ultra 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 
wavele~gth of about 600 meters, using 
leaden electrodes, which have to be put 
right on the body), the ultra-short wave 

set 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. Unpleasant 
accompanying phenomena, which. result 
with the usual diathermal sets, where 
the electrodes do not 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, besides 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. 

HUMAN BEINGS as 
By DR. ERWIN SCHLIEPHAKE, M.D. 

Of the Jena University Medical Clinic 

• ANTENNAS 
H 
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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, parabolic 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. 

I
F human beings remain in the vicin
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 
effect iveness of energy under these con
ditions, exercise a very strong effect on 
the structure 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 
occasion 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 spec
trum, there follow the infra-red and 
heat waves, whose effect on atoms. ·is 
relatively slight; in the case of still 
ionger waves only molecular effects are 
to be expected. Here WP. are entering 
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the range of the Hertzian waves, elec
tric waves in the stricter sense. Of 
these, the shortest are about half a mill i
meter (.O~-inch) Jong, 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-
«Jl What effect short waves have on 

the hair and scalp in general? 
«Jl Whether the current in the excit
ing antenna increases or decreases 
when a person stands in its field? 
Why? 
(jj If the person stoops will this affect 
the reading of the antenna current 
meter? 
«Jl Whether 'cold" or "heat" is pro
duced inside the body by an over
dose of the high frequency waves? 
«Jl The effect of short waves on the 
nervous system? 

this absorption can 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 W'lves 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 Jens 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 E 

very slight one is 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 described 
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 irt the body. 
The same phenomenon can be demon
strated as follows: a closed or open os
cillation circuit 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 stool beside it, 
the current 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 po·w er transmitted to 
him becomes much greater. 

Concentrating Power by Means of a 
Reflector 

By means of a large concave mirror 
one can also collect the transmitted 
power to a focus. 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 trie,d to demonstrate the effect in 
the following manner in a model experi
ment. 

A glass tube, of half the wave's length, 
was fill ed with an 0.5 % sodium chloride 

Fig. 2. 
One of the 
most inter
esting effects 
of placing a 
human being 
in the field 
of a short 
wave (high 
frequency) 
o-scillator i s 
that of ab
sorption. The 
antenna "D" 
is excited by 
the power 
tube and loop 
circuit at the 
left. Do you 
think the an
tenna current 
is increased 
or decreased 
by bending 

the body? 

(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. 

Physiological 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 nervous system. Here too 
we have, therefore, another proof that 
the ultra-short radio waves exercised an 
effect on the nerves. 

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 increases 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
crease 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 
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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 night 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 system can also be shown by 
P.lP.ctrical :-=st>< of the nerv<'s. 

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 
cc. of a 0.5 % sodium chloride (salt) so
lution 5 degrees C. (90 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 corpuscles, 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-

e 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 projecting 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 can 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 th.e 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 colds. On investigating the spinal 
marrow of such animals microscopically, 
serious injuries to the nerve cells have 
been observed. 

Ills Treated by Sho•t 
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. . 

Dr. Schliephake declared he has used 
waves to treat pulmonary abscesses after 

Dangers and Beneficial Possibilities 
After these experiences, I have not 

dared to expose entire human beings to 
a condenser tiela and in tms 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 dia.thermal 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 new effect. 

On the other hand, the disturbances of 
the physical health, which we could 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 effects, 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 fact we 
have the impression that the disturb
ances to health became stronger as the 
wave was shortened. Anyway, the un
pleasant sensations appear much 
quicker 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 ill 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 t o date, with bacteria 
cultures and infected animals, the germs 
of disease can be killed. There is the 
added point that certain defensive proc
esses are stimulated in the body. I have 
also already repeatedly treated human 
beings; and, in about a hundred cases, I 
have been able to attain an extraordi
narily quick cure of suppuration (pus 
formation). 

pneumonia, in pleural empyema, pneumonic 
tuberculosi s , in certain forms of peritonitis, 
in migraine a nd acute tonsilitis. 

Dr. Willis R. Whitney, research director 
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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A 
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 

How Short Waves 

Are Used To Produce 

Artificial Fever 

IN THE 

HUMAN BODY 

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 current 
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 

The wooden box in which patient is 
placed is indicated by dotted lines. 

recently, the causes and effects of fever~ 
have been the subject of investigations 
and debates. Previously it was thought 
that fever temperatures were a sign o::' 
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 valuable in killing 
the germs of the disease; since many 
germs are unable to withstand the fever 
temperature of the human body. 

Hook-up of "artificial fever" apparatus. 

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 local 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 unde_r the influence of 21 to 30 meter 
waves. Frequency of waves used varies from 
10,000,000 to 14,000,000 cycles per second. Brain 
action accelerated by short waves, research shows. 
Tomorrow we may use short wavt. to keep us 

warm, instead of furnaces. 

CANVAS WEBBING 
STRETCHED BETWEEN 

-STICKS WHICH REST 
ON TOP OF ThllLE 

Wooden box and canvas webbing 
support for patient. Motor blowers 

circulate air in the box. 

suits 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 
presented 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 resulted 
from some experiments conducted by Dr. 
Willis R. Whitney, director of the Gen-

Tomorrow-instead of using furnaces 
we may heat "our body only" by 

sitting in a high frequency field. 

The opposite end 
of the "artificial 
fever" apparatus
the e n g i n e e r is 
holding one of the 
3(} meter oscillator 
tubes. It is a 4-
element screen-grid 
tube, with an out
put of 500 watts. 

eral Electric research 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 tern. 
perature of research men working in 
close proximity to vacuum-tube ·oscilla-

"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 electric fever, since it 
seemed to carry with it no danger and 
no discomfort. In addition, when the 
current is off, the fever quickly subsides 
-in other· Words, it is controllable. 

Vario':.rn forms of electrical diathermy 
have been extensively used for years; 
hilt they are methods of direct applica
tion of electrodes to the body, and have 
certain limitations which are not present 
in this new apparatus. With the new 
equipment, which is essentially more 

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 artificial fevers," 
says Dr. Whitney, "it seems worth while 
to study carefully the electrically
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 infection. 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 
meet'lng is enclosed within a case about 
3 feet high, 3 feet wide and 6 feet long, 
mounted on small wheels so as to be 
portable. It is like a short-wave radio 
transmitter, except that · the energy is 
concentrated between two condenser 
plates instead of being directed from an 
aerial. The heater consists of a vacuum. 
tube oscillator, with a full-wave rectifier 
which supplies the high voltage needed. 
The oscillator comprises two 500-watt 
vacuum tubes operating at a frequency 
of fro:n 10,000,000 to 14,000,000 cycles; 
their output is concentrated between two 
plates mounted VE!rtically 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 conjunction 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 volt
age transformer to provide plate-voltage 
regulation. 

The condenser plates are of aluminum, 
28 by 18 by %-inch, covered by hard 
rubber plates 30 by 20 by 1,4-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 circu-

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. West here describes some of the effects and also some of 
the dangers of subjecting the human body to powerful ultra 

short wave fields 

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 sell 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 pro;ved, we are now willing to 
sell apparatus to accredited medical in
stitutions equipped for research work." 

~~~~~ourteey J. G. Francia. U. B. Public HC&ltb Service, 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-Jhe appearance of the ultra 
short-wave apparatus built and tested by 

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, etc., 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 wit~essed 
a demonstration of photo-electric cell 
work. 

A double-cell apparatus manufac
tured by the Weston Electrical Instru
ment Corporation produced readings 
in foot-candles from the output of a 
10 k. w. X - ray tube in wh ich t he cells were com
pletely covered by 'h inch lead sheet. 

The r oen tgen rays do not penetrate lea d, 
and as the tube w.as quite a d istance from the 
cells, the reaction in the sensitive meter was not 
due to heat waves , but s imply a current output 
wh ich 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 a s 
registered in foot candles, for want of a better 
name ? 

U. S. W. "Fever" Apparatus 
Recently, the wdter constructed and put into 

practice a n ultra short wave oscillator for the 
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production of fever or tem perature. This ap
paratus consisted of two UX-852 tubes arranged 
in pus h-pull, but with the "back-to"-back" ar
rangement of Meany-Valuri. It is a persis tent 
oscillator and is capable of running long hours 
on wavelengths from 2 to 10 meters. 

An auxiliary cabinet was constructed with two 
leads to couple acr oss 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 r each ed 41 degrees (Centigrade) 
from the usual 38 degrees (normal). However. 
after a few weeks severe burns w ere 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 t.o 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 disclqse the 
fact that some sort of a photo-electric ray could 
be produced and would hig hly expose small 
dental films. It is believed this elementary ac
tion was fir st discovered by Mr. John Reinartz, 
the noted radio 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 t.o ascertain accur
ately whether other e lements 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· 

p~ratus is entirely enclosed and surrounded by 
glass s ides to better view the "works" in case 
things tend to go the "hay-wire" route. The 
lower portion of the cabinet contains the neces
sary plate and filament transformers, which op
erate direct from the 110 volt, 60 cycle 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 
fc}y 30,000 k c. work. The circuit is shown in 
Fig. I, w hich is the conventional push-pull 
method. 

However , the auxiliary cabinet is for purpose 
of h olding an animal within the field and with
out s trappir.g him and causi ng discomfort. The 
condenser plates a re of s heet metal and insul
ated, the schematic diag ram appearing in 
Fig. 2. 

When a rabbit is placed in this pen and the 
power a pplied. he fails to react immediately ; 
but as h e "warms" up to the situation the veins 
in the ear·s show dilation, and in 20 minutes his 
temperature starts to rise and keeps going. It 
i3 on ly at a much later date that burns are 
noticed. 

From the foregoing it would hardly seem ad
visable to subject a human to any l engthy 
treatment, at least, for the pres~nt; but the 
value of high frequency i11 various forms have 
proved essential in many cases. Secondly, the 
natural heavy perspiration that is produced is 
e3SPntial in one degree in opening the l)ores 

(some of' whicn have probably never been 
opened before) and allowing the n atural poisons 
of the body to e.Jcape more quickly than could 
have been accomplished with potent m edicines. 

The m ajority of high frequency apparatus 
produces this r esult. 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 could n ot have been manipulated manu
ally without a great deg1 ee of pain. 

Probably the first re<....:tion noticed with ref
C'rence to the ultra high frequencies were from 
early experimenters while conducting trans
mission tests with high power. It was noticed 
that the body t emperature tended · to rise at 
various times, due entirely to their proximity 
to a powerful oscillator. Science has been 
looking for a long time for some method to 
raise the temperature in the huma·n body 
quickly. Ultra high frequency oscillators have 
solved that problem but have brought .oany 
other matters to light. Secondly, t.o produce 
the desired ~esults the patient must be en
closed between two or more condenser pla"te.i 
of large proportions. The oscillat.or must be of 
high power . capable of delivering 500 watts 
output and the patient must be wrapped in a 
suitable covering to prevent his contact with 
any portion of the charged p lates. 

Various research workers who have volun
teered their services as "trial patients'' have 
received a goodly portion of burns as compen
sation, and are quite satisfied tha t ultra high 
frequency currents are 44hot stuff ·t" Where 
heat is concerned, one could get equivalent re
sults by setting on a hot st eam radiator. The 
writer knows this to be true, and has experi
enced many a painful burn which he woU.ld 
have been willing to trade for a shock from 
a quarter kw. c losed-core trans former .• 

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 osciUator, will disclose 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. 

It is open t o discuss ion 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 is generally underst.ood we be
lieve, tha t the high frequency currents or field 
causes heat io be developed inside the body; 
even in organs such as the liver, etc., without 
heating up the whole body, which is not the 
case with direct application of heat as when 
seated on a hot radiator, etc.-Editor. 
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The drawings ahove provide detalls of the circuit used by Mr. West in building his ultra short~wave plcyslologlcal apparatus, 
together with details of the apparatus itself. 
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SHORT 
WAVE CONVERTERS 

+ 
+ 
+ • + 
+ 
+ 

Above-General View of Mr. Cisin's DeLuxe Short-Wave 
Converter 

Bottom View of the Find-All Short-Wave Converter; Can Be 
Used With Any "BC" Set 

Find-All deLuxe S-W 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 broiidcast 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 can be modernized . quite readily 
by means of the Find-All DeLuxe 
Short Wave 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. It is a "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 super heterodyne of your present 

"BC" receiver. 

change any broadcast receiver into an 
Converts B. C. Receivers to Super-het. excellent short wave superheterodyne. 

The Find-All Converter is used to The circuit consists of an R.F. stage 

x x 

CHASSIS DETAILS 

37 
./ 

29 ..... 

empioying a 58 variable mu pentode 
( 5), a screen grid 24 oscillator ( 18), 
a variable 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 rectifier, with a suitable 
filter system. 

Two sets of Alden short-wave coils 
are used with this converter. The coilE 
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-

.J.. = CMASSIS 
T' CONNECTIONS 

TO 110V, 
A.C. '::""' 

Schematic diagram of the Find-All DeLuxe Short-Wave Converter 
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ler. The secondary of coil (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 
irrid 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 
transformer (16) from the plate of 
(15). 

The secondary of the antenna coup
ler and the impedance (secondary of 
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 
is used to tune the oscillator grid coil 
(20). 

Separate Osc. 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 coils, 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 compact design. By 
using a six position switch and adding two 
additional oscillator coils, it is possible to 
cover the entire broadcast band with this 
converter, since two more Alden coils are 
available for use at (3) and (11) which 
permit operation of the converter up to 
640 meters, using the same tuning con
densers. 

Volume is controlled in the Find-AH 
Converter by an Electrad potentiometer 
(8) in the cathode return circuit of tubes 
(5) and (23). Hammarlund I.F. trans
formers are used at (16) and (26). These 
peak at 465 kc. Each transformer has a 
tuned primary and a tuned secondary. 
Tuning is accomplished by means of small 
adjustable mica condensers. The I.F. 
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 l.F. transformers, 
only the best obtainable should be used. 
Resistor (38) in series with the audio 
choke (39) limits the plate voltage to the 
required value of 250 volts. An amperite, 
in series in tl>e primary circuit of the 
power transformer, prevents fluctuations 
of the line voltage from affecting the oper
ation of the converter. 

Oscillator Coil Data. 
Holes are drilled in the front chassis 

wall for selector switch (21, 22) and com
bined Electrad volume control-power 
switch and these are mounted. The 
chassis 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 1 % " 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 coil. 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 connections to 
the caps of the four tubes, use armored 
braidite. Wire the four oscillator coils to 
the selector switch first. Then wire fila
ment circuits, grid circuits, plate circuits, 
cathodes, negative returns and by-pass 
condens.i:rs. When wirinl!'. up a 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 I.F. 
i:::cansformers 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 tran~former. The tubes should be 
put in place and the converter should b.e 
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 I.F. transformers is 
with an oscillator. If this is not available, 
c:nnn.ect !!'round wir11 to post (2). Connect 

TOP VIEW 

post (27) to the control grid of the 1st 
R.F. tube of the broadcast r eceiver. Put 
two similarly colored short wave coils in 
the converter. Connect post (28) to the 
chassis or ground of the broadcast set. 
Turn on converter atid set, tuning the lat
ter to a position where WEAF (or station 
of approximately similar wavelength) usu
ally comes in. Turn set volume all the 
way up and have volume control (8) of 
converter similarly adjusted. Connect the 
antenna wire to the cap of tube (23) and 
adjust I.F. transformer (26) for loudest 
volume. Put screen grid clip back on tube 
(23) and connect antenna wire to cap of 
tube (15). Adjust I.F. 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). Equalizer condensers 
(4A) and (12A) should be adjusted for 
loudest volume. Crowe No. 88 tuning 
units 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, .00.016 mf. each section, 
"Featherweight" type 405-B Double 
( 4, 12) 

1-Cardwell "Midway" Variable Condenser 
(single), .00015 mf., "Featherweight" 
type 405-B (19) 

2-S.ets 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) 

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
quenc.y Tran.sformers, complete with I. 
F. Coils, tunmg condensers a'l.d shields 
type TR-465 (16, 26) ' 

1-Aerovox .00015 mfd., Mica Coupling 
Condenser, type 1460 ( 10) Polymet 

4-Aerovox .01 mfd., 200 volt Cartridge 
By-Pass Condensers, type 281 (7, 13, 17, 
24) Polymet 

2-Aerovox 4 mf., 500 volt Dry Electroly
tic Condensers, type G-5-4 (in TD cans) 
(30, 31) Polymet 

2-Electrad 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 

1-1. R. C. (Durham) 20,000 ohms, 1 watt 
Metallized Resistor, type F-1 (36) Lynch 

1-1. R. C. (Durham) 50,000 ohms, 1 watt 
Metallized Resistor, type F-1 (37) Lynch 

1-Amperite Regulating Line Voltage Con· 
trol, type 5A-5 (35) 

1-Trutest Flush-Mounting Power Trans
form er, type 4C-1490 (33) 

2-Hammarlund Equalizing Condensers, 2 
to 35 mmf. (4A, 12A) 

!-Hammarlund Isolantite R. F . Choke, 
type CH-8 (9) 

2-Hammarlund Four-prong Isolantite 
Socket s, type S-4 ( 3, 11) 

3--fJiammarlund Triple-Grid Tube Shields, 
type TS-50 ( 5, 15, 23) 

!-Hammarlund Screen Grid Tube Shield, 
type TS-35 (18) 

1-Yax ley Two-Gang, Four position Selec
tor Switch, type F-6514 (21, 22) Best 

4-Eby "Ace" Binding Posts (1, 2, 27, 28) 
Cinch 

1-Trutest R-196 Audio Choke, type 4A242 
(29) 

3-Na-ald Six-prong Wafer-type Sockets 
(5, 15, 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 
ll"x2" high-Blan, the Radio Man 

3-Variable Mu R. F. Pentodes, type 58 
(5, 15, 23) 

1-Screen Grid 24-type Oscillator (18) 
1-Full-Wave 80-type Rectifier (32) 

Note: Numbers in parentheses refer to 
corresponding numbers marking parts on 
diagrams. 

•
TUB~SIOE VIEW) 
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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
designed, S. W. converter. Here it is-a 
"prize winner"-110 volt, A. C. operated 
-has its own plate supply-also R. F. 

amplifier and coupling tube. 
Five tabetl, U.cladinc the rectifier, provide thia l.W. converter with a real 
'"wallop." Ii enables yoa to bear S.W. stations on your " broadcast 

receiYer." 

• THE aver age " f a n ," after dabbling 
in the mystic realm of short waves 

for a consider able time, cannot toler
ate sets and converters which produce 
only mediocre results. The writer, 
having graduated into 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, ar e but a few of the features in
corporated in the convertE:r illustrated. 
The word simplicity has therefore 
been superseded by the more desirable 
one-effic ien cy ! 

Despite it s seemingly complicated 
design, the average set constructor 
should experience no trouble at all in 

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 broadcast receivers and 
one has yet to be found with which it 
will not " percolate" (meaning work). 

Five tubes, including the rectifier, 
ar e 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 "cut out" tb-e R. 
F . stage below 30 meters, as it has 
been found that this stage is only a 

ANT ON 
SET' 

losser, when 

GNO.t 
'-------'~+----__,_---+--'---~-----! ON 

tuning in sta
t i o n s covered 
by the 20 meter 
coil. The ener
gy gathered by 
the antenna is 
transferred t o 
the grid of the 
modulator tube. 
No direct con
nection is made, 
however, as the 
e x a c t amount 
must be deter
mined by ex
periment. T o 
determine t h i s 
take two pieces 
o f enamelled 
wire about No. 
18 or 20 gauge 
Solder one to 
the switch in 
the antenna cir
cuit and the 
other to the 
grid circuit of 
t h e modulator. 
As this stage 
tunes very 
broadly, this 
condenser c a n 
also be used as 
an auxiliary vol-

RS 
~ 

SET 

Wirinar diacram for conatructins Mr. Kingsbury"& S.W. converter. 

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 
contains a circuit tuned to the inter
mediate frequency. This insures a 
high impedance load on the modulator 
at the intermediate frequency. 

Iniermediate Frequency 
It is best to use an intermediate fre

quency at which the broadcast receiver 
is the most sensitive. If it is equally 
sensitive throughout the entire tuning 
range, then set the frequency either 
below 550 kc. or above 1500 kc. 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 lar ge and two con
trols are desirable. The control is the 
potentiometer P, which is connected 
between th~ 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 T 3 
and a '80 rectifier. This transformer 
has 011e 2.5 volt winding which 'supplies 
the four tubes in the converter a nd one 
5 volt winding for the rectifier filament. 
The high voltage winding gives ap
proximately 325 volts after the choke 
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and filter. This voltage is cut down to 166 
volts by R4, which has a value of 14,600 ohms 
and is connected in the plate circuits of the 
two screen-grid .tubes. R5 is another section 
of the voltage divider and its value is 3.400 
ohms. The output tube's plate, oscillator 
plate and screen voltages are taken from this 
point. R6 is a bleeder resistance of 17,900 
ohms. 

The_ matter of terminal connections on the 
modulator and oscillator coils is optional; 
however, the following instructions are given 
but they need not be followed. 

Modula tor 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 coil socket 
to ground. The coil terminals on the form 
should be made to the prongs in the corre
sponding manner. 

The oscillator coil Tl 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 on 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 connected in the 
corresponding manner. two tei-minals being 
connected to HP. 

To insure micillation G and P sbould be 

far apart. The pick-up winding should be 
on the side of the tuneti winding opposite to 
that of the tickler. Using Pilot coil forms. 
the number of turns is as follows : 

20 Meter Band 
Modulator coil: 

Primary 1 turn 
Secondary 4 turns 

OsciUator coil: 
Primary or pick-up 1 turn 
Secondary 5 turns 
Tickler 3 turns 

40 Meter Band 
Modulator coll: 

Primary 4 turns 
Secondary 8 turnB 

OsciUator coil: 
Pick-up S turns 
Secondary 9 turns 
Tickler 7 turns 
Coils for other bands may be wound at wiU. 

The size of the wire is not so impOrtant; any
thing between No. 20 and No. 26 ·will be 
satisfactory. 

List of Parts for Converter 
T--Set of modulator coils as described 
T1--Set of oscillator coils ae described 

T2-l to 1 ratio R. F. coil for midget con· 
denser 

TS-Power transformer 
Ch-30 henry choke 
L-2-85 millihenry chokes 
Cl. C2, C3, CS, CG, CS, C9, ClO-Eight .1 mf. 

by-pass condensers . 
C4 , C7- Two .00015 mf. tandem tuning con· 

densers 
CI 5-midget condenser across C4, approxi

mately .00005 mf. 
Cll-.00025 mf. fixed condenser 
Cl2 , 013- Two 4 mf. electrolytic filter con

·densers 
CX-Small tuning condenser, such as a trim-

mer. 
Rl-300 ohm bias resistor 
R2. R3-Two 1000 ohm bias resistors 
R4, RS-Voltage divider tapped at 3400 ohms. 

Total value 17,900 ohms 
R6-0ne 17,900 ohm bleeder resistor 
P-25,000 ohm potentiometer with AC switch 
6 UY so·ckets 

UX sock~t 
Dial (vernier type) 

2 '24A tubes 
2 '27 tubes 
1 '80 tube 
4 binding posts 

1 26 foot roll "pushback" hook ... up wire 

A Handy Short Wave Converter 

WITHOUT PLUG IN COILS 
THE idea of a continuous tuning 

unit to cover the entire short
wave spectrum is by no means 

new. Since the high frequencies first 
came to the attention of the radio en
thusiast any number of developments 
have been made which purported to ac
complish this end-just as there have 

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 additi-0nal coil to fill the gap be
tween that point and the broadcast band, 
is employed in comb ination with the dy
natron oscillator. 

By C. H. W. NASON 

There is no reason for making any 
changes in the broadcast set, or making 
any connections thereto other than to 
connect the output of the converter to 
the antenna post. Jf thi s is left con-

~---0 + .. _s· "+s·1eov 

nected it wili have but $lig ht <e tf t> ct on 
the operation of the receiver at fre
quencies in the broadcast ba nd. Three 
'2A tubes are required in the converter . 

The practice of drawing filament sup
ply from an A.C. r eceiver for use in a 
short-wave converter is to be deplored, 
because of the danger of overloading the 
power transformer and either caus ing a 
burn-out or lowering the efficiency of the 
receiver. 

TWO SETS ON ONE AERIAL 

A
BROADCAST receiver and a 
short-wave receiver can be op
erated simultaneously on the 
same aerial, without interfer

ence. The lead-in wire is connected di
rectly to the aerial post on thP broadcast 
set; but is bridged to the short-wave 

'~I 
~2tJ 

./ 

1-Aero i;uner 
RFC-Hammarlund 

85 M. H. R.F. 
choke 

T-2 '12 volt heater 
transformer 

Ll - Amertran 200 
hy. choke 

L2-100 turns No. 
36 d. s. c. wound 
on 114" tube 

Rl-50,000 ohms 
R2-500 ohms 
R3-10,000 ohm po-

tentiometer 
R4-5 megohms 
R5-25,000 ohms 
R6-1500 ohms 
Cl-.25 mf. 
C2-.002 mf. 
C3-.05 mf. 
C4-.0001 mf. 
C5-.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 ahoµt ten inches. 
If the aenat is connected directly to 
both sets, the volume of the broadcast 
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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The Blanchard S-W 

Above-Front view of the Blanchard 
short wave converter, the "out-put" of 
which is connected to t he "aerial" and 
"ground" post of the broadcast receiver. 
"Hi" and "Lo" switch at the right gives 

two-band control. 

T
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 

This converter enables 
you to hear the "police" 
and other short wave 
phone signals on your 
broad cast r eceiver. It is 
at once simple and cheap 

to build. 

tested by one of the editors in conjunc
tion with 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" 
of the broadcast 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 
"converter." The tuning was smooth 
and the broadcast receiver dial was set 
to about 230 meters, but the best point 
at which to set the broadcast dial will 
be quickly found by simultaneously ad-

Converter 

Above-Bottom view of the Blan
chard short wave converter. Center 
photo shows rear view of converter. 

justing the converter and the broad
cast dials until a station is heard. 

The specially wound coil consists 
of a bakelite tube, 1 %. inches in 

diameter, on which are wound the coils 
Ll and Lll comprisin~ 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 Llll, 
which is wound on the same tube and 
placed about 14 inch from the end of 
coil 1, instead of being adjacent to Lll 
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. As to the 
detector, the usual .00025 mf. grid cone 
denser and 2 to 4 megohm leak are used. 

.OOOSMF. 

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 broadcast re
ceiver. Wiring diagram of the conver
ter is shown at the right. The coil 
Llll should be placed above or beside 
Ll, and 14 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 

85 
M.M. 

R.F.-. 
CHOKE 

(GROUND) 
T '-~HASSIS 

FRAME 

.._.~TO ANT. POST 
.0002S-MF. ON BROADCAST 

( ()PTIONAL) "C REC . . )( :E .-+ b ==========:5 
CHASSIS FRAME 

OF CONVERTE~ 7 GROUND 

30 H.CHOl<E 

150 
x )( v. -
XO 2.sv 
x ~ 
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A Tried and Proven 

• S·W Adapter • 
e PRACTICALLY all marine radio op-

erators, like myself, carry their own 
"short wave" receivers; these vary from 
simple one-tube affairs to multi-tube 
supers. I have tried many types and 
find the adapter described very satisfac
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 
50 meters. 

A 5" x 9" x 6" aluminum box was 
chosen for the cabi 1>et; 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 variable con
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-

By ROD PERRY 
Radio Operator, S.S. " S. M. Spalding" 

~·'JF-====:::::=============ve• adapter se~ms to work satisfactory with
2MEG. 

" 
out the variable resistor, it is advisable 
to u se 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 Vh inch form and 
take off a tap· at 3% turns. The plate 
coil has 4 turns of number 22 cotton 
covered wire, spaced about % of an inch 

~===============~• from the grid coil. 
Circuit of the liocce1011ful Hhort w-n,·e 
nda1tter here described by 1\-lr. J>erry. 

ner. The tube socket is 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 broadcasting stations. This was over
come by trying different grid-leaks and 
by varying the number of turns on the 
plate coil. It was found that a two 
megohm grid-leak worked best. If the 
arlapter still persists in going into oscil
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 

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 can 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 
T HE very attractive piece of furniture 

in the photo at the left is a cleverly 
designed shut wave converter, which can 
be used in conjunction with any modern 
midget type broadcast receiver, and thus 
permit the reception of short waves. By 
combining a mid
get broadcast re
ceiver with the 
Audiola s h o r t 
wave table illus
trated you will in
crease your wave
length reception 
range from 20 to 
550 meters. As the 
diagram shows, a 
detector and oscil-

Left- The Audiola 
shorr tvave converter 
whirh conver ts any 
midget broadcast re 
ceiver for short wave 

reception. 

Right-Wiring dia
gram of the Audi

o/a converter. 

lator are used, which in conjunction with 
the broadcast receiver forms a superhet
erodyne. A switch is provided for chang
ing the antenna from the converter to the 
broadcast receiver. Coil data for similar 
converters have been given previously. 

ADAPTER~-........ 
PLACE IN PENTOCE 

SOCKET OF SET 
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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. It uses but one 
tube which acts as an oscillator and detector or "fre
quency changer," forming a superheterodyne when 

connected to your B. C. set. 
The ultra short-wave conve~ter which uses but one tube; it 
permits you to tune in waves of from 5 to 10 meters length 

with your broadcast receiver. · 

• IN some recent experiments con-
ducted by the B.B.C. (British Broad

casting Corp.) in which programs were 
broadcast 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 technique 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 broadcast set can 

(PLATE) A NOOE BY PASS 

(PLATE) 

A MODE 

(PLATE) 

C0>4D. 
FRAME 

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 coil Ll is coupled to the grid 
coil L2, which is tuned by a variable 
condenser Cl, having .0001 mf. ca
pacity. This condenser is 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 used 
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 
O~MS 

l3 

.....____~ 

\. ,,--~----, 

SWITCH 
~ 

from the form, the turns will spring 
and the diameter of the coil increase 
to about 1 % in. which is the required 
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. S., it can be substituted by 
any triode with similar characteristics. 
The original 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 broadcast receiver to maximum 
sensitivity with the tuning dial set to 
a point where no 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 tune 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 at 
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 critical enough to de
serve a regular vernier indicating dial, 
but do require a scale of some kind on 
the front panel. Engraving on aluminum 
or bakelite is expensive. A simple anrl 
useful scale can be made of white bristol 
board (smooth, heavy carrlboard), at
tached to the panel with rubbe1· 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 detector socket, 
and replace it with the adapter plug-in 
base. Put the tube in the socket on the 
adapter. Then, put the battery clip 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. One can find enough parts in 
an old dismantled battery receiver to 
eliminate the necessity of making any 
expenditures for new equipment. 

A .Si1nple 
Adapter 

Short-Wave 

The list of parts required is as fol
lows : 

• 
(CJ 

. 3 FT. BRAID

~------~ EO LAMPCOR;O 

• 
Wiring diagram for the short-wave adap
t e r, the plug of which fits into the detec

tor tube socket of the "B.C." receiver. 

1 Panel, 7x12 
1 Baseboard, lOxll 
1 Var. cond ., 3 plate 
1 Var. cond., 11 plate 
1 Vernier dial 
1 Ordinary dial 
1 Tuning coil 
1 Grid cond., .00025 mf. 
1 Grid leak, 7 .megohm 
1 Base from burned out tube 
8 Ft. single lamp cord 
1 Ant. cond. 
1 Tube socket 

The circuit diagram and the draw
ings show all the necessary details. The 
tuning coil consists of seven turns and 
the tickler coil of four turns of No. 18 
bell wire wound on a bakelite or card
board tube, 3 inches in diameter and 2 
inches long. The turns are raised from 
the surface of the tube bv match sticks 
placed at %, inch intervals. 

The tuning condenser is made from 
one of the "One-Buck" low loss conden
sers cut down to three ]>!ates. Tak~ 
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 

By CHAS. SCOTT, JR. 

a 4-inch dial, making it easy to find sta
tions. The 11-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 t uning or 
signal strength and can be left off. 
There is already a high capacity 
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 Switeh to Change Bands 

er P 

How the band coil selector switch is wired. 

• What to do with plug-in coils when 
building a cabinet set is a question. 

The photograph and diagram show a 
satisfactory method of group mount
ing the coils. 

The 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 circuit diagram you are using. 

The radio "junk box" should furnish 
the necessary material. The dimen
sions of the three pieces of bakelite I 
used are, coil base 3 %. "x41h ", switch 
panel 3%."x31h", switch rotor l"x2", 
all cut from an old set panel. Switch 
contacts, 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 
1h" 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 cir
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 is the one I give 
herewith. 

There is nothing new in either the 
broadcast or the short wave circuits; 
the one is a circuit I took from SHORT 
WAVE CRAFT'S "Question Box" of a few 
months ago and the other is a model 
801 Westinghouse superhet broadcast 
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 
"ha1ns." 

The Circuit explains itself; the 
change-over switch shown in the as
sembly sketch controls 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 detector 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 switch turns on the filament of 
the converter• tubes and at the same 
time cuts off the filament of the B.C. 
oscillator. 

Please don't ask me how or why
I don't know. I am simply passing on 
the results of my "discoveries." I have 
compared this receiver side by side to 

...___,11ov.A.c. 

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
cast 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 short-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 np the wave on the 
manufactured set, it has come in loud 
and clear on mu set! 

PLAN v1e;w OF CHASSIS 

Top- view of chassis layout used by Mr. 
Leg-ate for his combination "short" and 
"broadcast" wave receiver. The short· 
wave receiver employs an R.F. stage, a re
generative detector, and also an audio 

coupling stage. 

Today (or example, GBS-GSA-and 
W8XK came in with such terrific vol
ume that with my volume-control full 
off and oscillation condenser 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. cir
cuit I have only the one tube (I.F.) 
controlled. 

I have tried feeding the converter 
output into the B.C. set antenna, but 
this requires that the B.C. dial be set 
as near 550 k.c. as possible while in 
my arrangt!meht 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 circuit and 
let me know what they think of it. I 
am enclosing a partial log. 

Stations Logged 
Only stations received with good loud speaker 

volume are included here and all these stations 
have been Jogged during the past 6 months. 

Phone WSXK 
PLE 
W3XAL 
GSG 
W2XAD 
FYA 
WSXK 
DJB 
GSF 
XDA 

15.93 m . W2XE 

19.68 
19.72 m. 

W3XAL 
VE9GW 
W9XF 
WSXAL 
W3XAU 
GSA 
W4XF 
All the GB stations 

S.W. FIL. TRANS 

3J 

Complete w1rrng diagram of Mr. Legate's ingenious circuit 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-th.row switches indicated at 1 and 2, 
the ?perator is. enabled to quickly switch from "broadcast" 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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SRORT·WAVE AERIALS 
So1ne Thin11s You Don't 
Know About S·W Aerials 

H ere i.-i 11hown the t;ypicnl "compro
mise" :-;hort wave nntenna system s uit
a.:hJc for covering the entire hand of from 
20-200 meter,q, The flat-top portion 
Al and A2 must be cut to exact le ngth'. 
Each of the wires, A l and A2, i:-; 33'-6" 
lo ng , No. 14 enameled cop pc1· . Tho 
3 ins ula tors are ef gla:ss. Note the 
"feed line" coming d own the center. 
The feed li ne is a lso o f No. 14 enameled 
copper wire. I t 1.c; transpolied about 
every 15 inches with R. TRANSPOSI
T ION DLOCK , as shown in the il!n.'l-

_s- WIRES 

~.rf~!~~s '~0 n!heth:~h!.re ~~lieJeai~-i~ho~~ 
wave p ractice, are to be 66 feet long 
(each wire). These feeders are >1paced 
2.".apart and held in pince hy the tra n.c;po
s 1t ion r,locks. In the a n tenna illu:-itro.
t ion "P" iR o. coupling coil which coup le...; 
th e antenna to the rC;ceiver. The ground 
wire i;; removed from the receiver. 

• 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. 

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 n etwork 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 not 
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 upon 
them to a greater extent than the aver
age experimenter is aware of. A ~ur
prisingly large number of new stations 

44444444444444444444'444444 

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. ., .... ,,.,, ............. . 

will be heard if the proper short-wave 
antenna system is used. 

The dimensions _an d placement of the 
antenna are more important than the 
kind of wire used . The ideal antenna 
w ire is that of the largest size, con
sistent with the ability to erect and 
permanently su spend it in the proper 
place. Conditions too often do not 
permit the use of large wire, neither 
w ill the pocket book afford it. A com
promise must be made. Radio, in all 
its branches, is a compromise ... be
twe en conveni ence, cost, time, ease of 
construction and operation, availability 
of material, knowledge of the subj ect, 
inherent inhibitions against things 
"new" or those that differ from the 
traditional. This article deals with the 
successful and practical compromise 
of antenna systems that are within the 
reach of a ll. 

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 fiat top por
tion and No. 3.2 enameled wire for 
the f eeder system. 

2. No. 12 solid copper enameled wire 
for both the fiat top and feeder 
system. 

3. No. 14 solid copper enameled wire 
for both the fiat top and f eeder 
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 r esort No. 16 enameled 
wire could be used with perfectly sat
isfactory r esults. 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 f ee t. 
Enameled wire is the more practical to 
use. Radio frequency currents have 
a t endency 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 lo ~s 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 

By DON C. WALLACE 
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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, Saturday 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 gloves 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 
good an insulator as an enameled coatmg. 
But too often the corrosion is unevenly 
distributed and, therefore, of uncertain 
effectiveness. Consequently, enameled 
covered wire is idea l for a short wave 
aerial. 

Other coverings may be used, such as 
rubber, weatherproofing, paraffi'! cloth, 
cotton or silk, or any other covermg of a 
good insulating quality. 
· · The span of copper is all-important, the 
co.vering of the wire of secondary 1~1-
portance. The covering for portable aer~al 
of station W6ZZA 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 green silk covered loop 
wire the other feeder is brown, making it 
easy' to prevent th e feeders from becoming 
entangled when the portable aerial is 
erected on a hotel roof after dark. This 
flexible loop wire is not 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 los~es 
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 some. But it .m•1st be re
membered that improvements and correc
tions in radio design multiply rapidly. 

A 2408% Increase in Efficiency 
If we make a 2 3 improvement in the 

kind of ante nna wire used, a 2% improve
ment in antenna insulation, a 2o/o improve -
111ent in antenna dimensions, a 2o/o im
provement in antenna placement, a 2% 
improvement in antenna coupling to th e 
receiver, a 23 r eduction in noise pick-up, 
a 2% improvement in receiver coil design , 
a 2% improvement in the tuning con
denser, a 2% improvement in the grid 
leak, a 23 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 coi l 
sockets and contacts , we will then have a 
total improvement of 2x2x2x2x2x2x2x2x2x 
2x2x2x2=2048 3. 

A 2% improvement in six of these 
places, or 2x2x2x2x2=32%, will not be 
perceptible to the human ear. Individu
ally, these 2% improvem ents will result 
in no a udible increase in volume, indi
vidually they are of no consequence. Col
lectively, the sum total of 2048% 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 efficiency are 
gained from the proper insulation of the 
antenna. 

An antenna designed to deliver utmost 
performance at a certain frequency (wave
length) operates at peak efficiency only if 
tuned to its exact wavelength. At other 
wavelengths it does not del~ver the same 
efficiency. Improper or poor insulation. not 
on ly 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 tenninating pomt. 
Like other things in radio, there _is a dif
ference of opinion as to the ment of va
rious well-known insulating materials and 
the proper placement of the insulation. In 
practice we cannot reso_rt to the last word 
in insulation because 1t is awkward, ex
pensive and troublesome and the improve
ment which it offers over and above the 
accepted and commonpl_ace '!'ethod 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 sl.lk, 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. W~en 
silk linen or cotton become wet the im
purities in the material, plus the natural 
impurities in the air, introduc~ conduc
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 a nd the 
useful life of our "perfect insulator" is 
from six months to one year. 

Obviously, this perfect insulator is not 
practical and o!'ce more we. resort to ~he 
hme-worn radio compromise by usmg 
glass · for antenna insulation. 

Those who can afford to pay a l ittle 
more for better insulators are advised to 
use PYREX. Good porcelain, finely 
grained, well baked and completely glaze~, 
is the next best thing to use. Glass 1s 
the nearly perfect insulator and is an 
ideal compromise for short-wave antenna. 
Glass insulators can be procured from 
your parts supply house. 

As a possible alternative a maple dowel 
stick can be used . It should be from %" 
to 'h" 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. 

Portable W6ZZA u ses cotton string for 
insulation. A ball of string is thrown 
over an elevator shaft or penthouse, 
hoisted to the top of a flag pole or at
tached to some other convenient support. 
Because the cotton string is us'ed but 
once it is not affected by rain or moisture 
and a negligible amount of soot and dirt 
will accumulate on its surface. Cotton 
string makes a perfect short-wave anten
na insulator, most convenient in its app li
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 . 

Hope 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 insulators on each 
end of the antenna. Real enthusiasts can 

boil this rope in vaseline, thereby weather
proofing the rope and p:event.ing 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 pol'e will not bend, the rope will not 
break and there is less wear and tear 
than .;,..hen 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. B¥ using 
these weights the top of the pole 1s 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 cannot be found for 
the erection of the average antenna. 

Transposition Blocks 
Transposition blocks for th~ ant.enna 

feeders can be' made from various insu
lating material. Bakelite is cheapest, can 
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 is not quite as impor
tant as ·in the antenna proper. 

The ideal transposition blocks for short 
waves would be those of g lazed porcelain. 

To ascertain the correct dimensions of 
an antenna the use of a half wave is re
sorted to; the figure l.56x the wave
longth. 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 means of oscillators. Inasmuch 
as the amateur short-wave bands are in 
harmonic relation with each other, the an
tenna sizes can be selected with regard to 
their convenience. The two most widely 
used short-wave broadcast bands are not 
in harmonic relation to each other. It 
therefore becomes necessary to adopt the 
26 or 49 meter band as a sta ndard. How
ever, we also want to hear all of the other 
stations. 

The transposi.tion blocks should be spaced 
from 15 inches to 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. Any 
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" requirements. 

Determine the proper size of the an
tenna by measuring the wires with a t ape 
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 or tne antenna 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 loop and 
soldered, thereby insuring a "definite end
ing," as explained previously in this ar
ticle. (Cou.·tesy "RADIO.") 
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• THERE is much general knowledge 
on the design and construction of 

good hig h 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 receive1's 
are fully described in every issuP. of every 
good radio 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 
t!1e most advanced superheterodyne. 

Yet, with all of this knowledge of re
ceiver design, together with the abund
ance of good receivers obtainahle, the 
average short-wave enthusiast considers 
that a good receiving antenna for high 
frequencies is just "any old kine!" of a 
single wire thrown up in a hn phazard 
manner. It seems strange that there is 
FO 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, 
yet on the average it is safe to say that 
the majority of short wave listeners are 
u sing 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 u se 
with the best receiver that we can buy 
-and then blame the receiver and the 
manufacturer for all of the static, 
background noises , and all other sources 
of interference coming from fhe 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 t o your 
high frequency receiver without the 
aerial attached? If you have, you will, 
no doubt, have noticed that with the dis
appearance of the s ignals you have also 
lost all of the crackling and popping 
sounds that are so commonly attributed 
to static a nd man-made interference. 
Old Man Static (true atmospheric inter
ference) is blamed a great deal more for 
the numerous odd noises that we hear 
and call static than he actually causes
True static is not objectionable on fre
quencies above 5,000 kilocycles at any 
season of the year-except when recep
tion is attempted during especially 

st<;rmy weather_ Most of the crackling 
and frying sounds we hear are not true 
atmospherics generated by Nature, but 
are, instead, originated by many man
made sources of interference. Street 
car lines, transmission wires, electric 
refrigerators, washing machines irons 
flashing signs and at least sever~! 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 else. 
Generally, the interference area of such 
interfering sources is limited to the 
immediate neighborhood in which they 
are located. Yet, for any given locality 
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 crackling and sizzling sounds 
we attribute so often to true static_ 

Country vs. City Reception 
If you have lis tened 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 fiat or apartment, will boom 
in on the loud speaker. Yet the same 
receiver in the city 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 short wave 
reception. 

Enter-the "Doublet Antenna" 
Radio engineers, for the past several 

years, have been using a type of antenna 
called the "doublet antenna" that is 
rnited 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 S7'stems 
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 h igh frequency 
work is the fact that a great deal of our 
background noise is eliminated with no 
sac:i-ifice in the strength of the original 
signal. With our background level re
duced it is possible to hear stations that 
it was 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 a ll 
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 
~ype. of interference to our signals, which 
lS picked up by the antenna high in the 
air. Motors and most of the other 
sources of man-made interference do not 
radi:;ite their iY!terfering waves over any 
considerable distance, but the lead-in 
running close to these sources of trouble' 
~annot help but pick up these interfer~ 
mg sounds because of its proximity to 
them, even though they are radiated 
over !imited areas. It is safe to say, 
that, 1f the antenna itself were placed a 
considerable distance away from these 
sources of . interfer.ence, our reception 
wou'.d remam unspoiled by them; i.e., if 
the mterference picked up by the lead-in 
could by some means be eliminated from 
reception. 

This is exactly what the doublet an
t~nna does. Using the doublet it is pos
sible to place the antenna high in the 
air wh~re it,_ itself, will only pick up 
the desired signals. Then by m eans 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 r eceived 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 ~ense of picking up any 
signals. 

New Antenna Eliminates Interference 
Thus, by placing our antenna away 

from man-made i n t e r f e r e n c e, even 
though our specially constructed 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 aerial for 
crowded apartnient 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. T he only possible 
means whereby this interference might 
get into the receiver, other than from 
the antenna lead-in, would be through 
th~ 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 
"current-fed" doublet antenna. In real
ity it is nothing more than a half-wave 
current-fed Hertz antenna, using trnns~ 
posed feeders. The transposed feeders 
are the secret of our successful elimina
tion of those undesired signals tha t 
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 th_e. entire feeder length 
of the feeder position of the wires can
cell:'. out any volta.ge induced in the pre
cedmg feeder sect10n. Our fields in each 
section are 180 degrees out of phase with 
each other, a condition which results in 
cancel.lation of any induced signal volt
ages m any one f€eder 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 
fee~ei; s~ctions must be of equal le~gth. 
This 1s important. 

. . Feeders .transposed every tlo·ce feet 
with the wires sepamted 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 
bc.co~es necessary to run the feeder 
wzt?im a f ew f eet of potential sources 
of interference pick-up, it becomes neces
sary to transpo11e more often and to 
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Ffg. 4, nbove, shows how feeder"' nre
cou11led to receiving set1 doublet de
•lg.n for 11.7~0 ke. slgnnl nnd eonn•c.o
tlon of doublet for s.""·• D.C. reee1>tloa. 
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decrease the di.stance between the two w!rca 
f'onstitu,ting the feeder. This afforilR more 
ef!rctivc feeder canccllatio1' of such interfer!nu 
s!unals. Transpositlo" every twelve i11ohes 
tvith a wire spacin_q of one inc1~ is correct 
u1'der these condit!01'8. 

Transposition Insulators Needed 
The construdion of the trnn•po•ing insitln

tors Is quite simple. Insulators mnclc of ordi
nnry three-ply wood hoi!ed In paraffin are 
excellent and will withstand many month s of 
our-door use w!thont too much deter!ornt!on 
or hrenkdown In rlielectr!c reelstnnce. When 
hoiling and soaking these woorlen insu la tors 
in hot !!quid parnffin, rare must he taken to 
thoroughly soak the paraffin Into nil air pores 
of the ' wood. In this connection it will be 
noted that when first placing; the woo<l Into 
the melted paraffin, there w!IJ ari•e from the 
surface of the wood hundre<ls of Amn ll air 
huhhles. Only after these air hubhles have 
heen completely bolled out are the Insulators 
suitable for out-door use. 

The drnwlng shown In Fig;. 1 i• fully explan
atory and shows the construction of " trnns
pos!tlon lnsulntor, which will keep the wires 
separat ed two Inches. The large hole In the 
center Is to eliminate os much of the dielectrl<> 
loss' as possible, Where conditions demnnd 
closer spacing of feeder wires nnd shorter dis
tances between transposition Insulators, It is 
only n ecessary to reduce the dimensions of the 
Insulator shown In Fig. 1 to the proper pro
portions. 

We have explained In what manner the 
doublet nntennn for receiving Is different from 
the so-called Hertz antennn. In reality It Is 
nothing more than the Hertz, except for the 
'pecln ll y con•tructed lend-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 us In designing an 
efficient doublet. 

In the Hertz nntennn the !(rounil nnd Its 
capacity to ground have little to rlo with Its 
performance. The true Hertz nntennn ls su•
pended sufficiently hl!(h nhove the ground sc> 
that its cnpacity to ground !• extremely small. 
The straight wire con stituting the Hertz an
tenna Is an open osc!llntor~· drcult, and the 
tnductnnce, cnpa<>lty nnd rf'~1~tnnrP nhvnys 
nPce·sgnry in nn oscillntory circuit nrc dii:;trib
utecl nlong the open wire. Having fixed Ynlues 
of lndnrtance nnrl capnclty, our Hertz naturnlly 
w!Jl have a resonant frequency. 

There are two types of Hertz nntennne. 
Th <'Y n re ho th •hown In Fig. 2 ; 2-a Is the ver
t!cai type ancl 2-b is tbe horizontal type . 

Operating at its fundnmentnl frequency the 
true Hertz is a half wave nntPnna. Under 
thflse cn nclitiOns the voltage nnd current curves 
are· as shown in Fig-. 3-n. It~ lowf"st re~i stnnce, 
of course, is at the fundamental frequ ency. 
The IIertz will nl so respond to fr equ encies har
mon!cnlly r elnted to the fundamentnl fre
quency. The ca8e of 01wrntion nt it s f.:Pro n<l 
harmonic i s j?rnphicnlly shown in Fig:. :~ - 1'. 'fh P 
point ')f maximum current i s n o 1on gc· r in th e 
center as when operated on the funtl nmrntal 
fr equency, but instead there a r e two c 1nr<'nt 
Bnti-nocles, en ch a qua rter wa ,.C'lf'n g- th nw ny 
from the two open enrls of the antPnna . '!.'he 
pxn c t center is now a p oin t of n o cur rent, but 
instearl, is n point of maximum voltage. 

The douh1et we nre cli scn ~~i n g is :t cnrrc n t 
fNl douhlPt on it s fnnclnm cn tnl fr PC}Uf'nry nn<l 
immedia t e frequ enc ir s adjacent t o it, nnd win 
he cunsi clPr ed ns s nch in this di scussion , ex cept 
as broui;U out later. 

Fundamentals 
Here is a thou .!.'.ht that, whil e entirely ob

Yiou s, i s not clear to mnn y sh ort win·e 11 ~ t rn
<·r ~. \Yh <' ther th e sn me lIPrtz a ntPnn n is 
.. n f'r~i zrd by n transmitter or h y t h e extre mely 
11linute voltages of the radio s ignal in s pace, 

its relntlve voltage nncl current distribution Is 
thP ~nm.P for n give n exciting frequency. If we 
:•ll.1 ':.' h our feeders to t hf' centf>·r of ou r nntennn 

" Tn •nlators of this type a re now a ·rn!lnble 
,.11 t h f' mnrkPt. 

with an Insulator separating encb side at the 
exact center and each half-section a quarter 
wnvclength long, we nre feeding at a point of 
maximum current nnd our feeder system is then 
known as a current-fed one. To be exact, it 
Is current.fed nt the fundamental frequency, 
but as our receiver! signals approach the second 
harmonic frequency, our antenna a s sumes the 
Yoltage and currt•nt dls tril.>Ut!on as shown in 
Fig. 3-b, and our fcP<l ers nre then nt a point 
of highest voltage with ench half-section of th0 
antenna nct!ng as n halt-wave funrlnmentnl 
antenna to this Recon d harmonic frequency 
signal. In this conrlitlon the feeders a re volt
age fed. The nntennn has not heen changed, 
yet, with the higher frequency exciting voltage 
ou r voltage and current distribution curves are 
different. 

The rloubl et thnt we are designing is built 
to operate primarily ns A. cnrreut-fP.d system 
anrl nccorcl!ng!y we will confine most of our 
discussion to this mode of operation~ 

Feeders In receh-!ng antennas do not have 
to '1e cut to the exactness re(1uired in trans
mitting circuits. Thus, we can say that for 
hest results the length of each wire in the 
feeder should be at least a quarter-wave Jon.o:. 
This Insures the hest distribution of voltage 
and current on the antenna for maximum 
efficiency at received signa ls on the funda
mental freq uency of the antenna. While feed
ers at lenst one-quarter waYelength long ere 
specifi er!, their length after this minimum has 
hecn obtained is not of serious consequPnce. 
Irl eal conditions exist only at the fundamental 
fr equency, but good r eception will occur over 
all of the high frequency band. We do not 
want to become too exacting hy saying that. 
for n pnrtlcular frequency such and such feeder 
lengths are an absolute neces•it;v. Enn at 
other frequencies where our voltnge· and cur
rent distributions are far from idea!, the 
doublet will give better result s and eliminnte 
more background noises than any sing1e wi rei 
antenna ever devised. 

The secret of the success does not lie in 
Rntennn ancl fee<l"r lengths cut exactly to 
within fractions or an Inch, hut In the cancel· 
latlon effect of the transposed feeders. 

Fig. 4 shows two methods of coupling the 
feeder syst em to th e re<"<'i,·er . The fir s t method 
is nn untnn r d co il arrange m ent, which is 
entirely >ntisfactory. The second method, 
thongh , if an Pxtra tuning OP<'ration is perrnis
SRIJI E' , will giYe superior r esults. It consists 
1ner ely of n t uned circuit. This added controJ 
Is not a grea t deal of bother and, nfter once 
being s~t for n i;:IYen hnnd of frequencies, it 
does not need to he r etunecl , except for ext n·me 
chnnges in frN}Uf'ncy. \Vh<'re f eed e r leugths 
are mu ch longer than the minimu1n of a quar
t e r w n YPlen g th s pN:ifi ed above, its use wi1l 
all ow tuning the ff·eder to such a co1-rPrt fre
qu ency th a t the !dr•al voltage nnd current dis
trihution for bes t operation cnn be more nea rly 
mPt. Thi s, of course, mrnns hrtter r e<·Pption 
nncl eYPry time th e s igna1 }f' Yel is incr1>asPCl 
with th e hn ckgro un<l r emaining nt a dcfiuito 
1P.YCl, r ccrpti ou i s jus t that much better. 

1'.,.e have ber n more o r l r ss dclYing into gen· 
<'rn l thc•o r y and bPfore clo s ing- this article a 
fMV prn r ticnl workit1g- fi gnrPs will hf' g in'n . 

The prope r leng th of a pure Hertz antenna 
011cra t ing nt i t s fnnrlamc ·ntnl fr1 •qta•ncy t ha lf. 
waY c) is rn silr f ouncl h ~· th e following formula : 

468,000 
Th e L l•ngth in l•""e l• t == --- ------ - 

l~ rcqu ency in Ki1ocycles 

This gh·es the totnl /cnf!fh of the H ertz por
tion. \V e h a Ye s tntNl that our f cedPr shoul<1 
he so mcw hn t mo rl:' thnn on~qunrt pr w «n·e long, 
i. (' ., f or the icl enl c<1n(lition of current-fPed. 
S ince th e a ho Ye fo rmula giYPS ns th e propPr 
lf' ngth of a bnlf wa,·e nntrnna. th e f PPll Pr mu !': t 
he at leas t half th e leugth of that ;<inn in the 
fo rmula in o rder t o be at 1east a quarter wave4 

l cn!!th long. 

Design of a 11-750 kc. Doublet 
Let us !lluRtrnte by designing n douhlet for, 

say, best 01wrutiun a t 11,750 kllocyclf:'s, which 
is the freqUt'ncy Of G.":iS" ·· \\·e assume thnt 

thiR is the station we woulcl like to hear most. 
!'sing the formula just giwn, we are able to 
compute the length of a Hertz antenna reso
nnnt to 11,750 k!locycles. The solution is this: 

468,000 
The Length in Fe·et = --- - = 30.82 fret. 

11,750 

Then 39.82 feet is the total length neces•nry 
for the Hertz part of our antenna system. 
Since formulas are· at the best on ly very goo1l 
approximations, we will n ot cut our antenna 
to the hundredth of an inch as figurecl abon, 
hu t will, instead, cut it to 39.8 feet, which is 
fully satisfactory for our purposes . We must 
hr<'ak o u r antenna with an Insulator at its 
Pxact center, making each section one qunrtel" 
wnYclC'ngth. long. The figure of 3D.8 feet is 
th e total length of the Hertz part, which is, 
of course, one-half wavelength long at the fre
quency of 11,75-0 kilocycles. Since our fee<lers 
mus t be at least one qua rter waYe long, our 
feerlers mtrnt then be !'qua! in length to one
balf of 39.8 feet, which is 19.9 f eet. Thus, 
each wire in our feeder must be cut nt least 
1 !l.9 feet Ion.<:. They may he longer lm t the 
value of 19.9 feet shuuld be the minimum 
length . The antenna Rhown In Fig. 5 is thr•n 
best suited for picking up G5SW on his 11 ,7GO 
kilocycle frequency. 

The antenna of Fig. :; would also give good 
r Pception 'On n il s tations whose frequencies nre 
hetween 7,-000 and 15.000 klloc;·c!es. Recep
tion equal to that on the aver age antenna 
eould ensllv be hnd oYer the entire short wave 
i-:prctrum ~ow genP.rally nsed , even though the 
voltage current distr thution cur~es woulrl be 
extremely complex and far f rom ideal. 

Another Design Problem 
Let us consider nnother location and assume 

that ag-ain t h e stntion we wnnt to hcnr most 
is G5SW. The conditions this time are con
s iderably different. The short wave set is 
locnted in an apartment building on the third 
ftoor from the roof of the lrnilillng. \Ye ham 
1t0les twenty feet high to which the· antenna 
can be nttnched; on the floor helow the r oof 
are the elevato r motors; on the floor below 
this several electric ice machines and electric 
fans. We find that the on ly path that our 
lend-in can take to reach our wind'Ow if.: within 
n few feet of these sourres of potentia l Inter
ference'. H e re i s a con<lition wllPre the an
tenna cnn be placed high enough for excell ent 
reception, yet there i s going to be an a1most 
ce rtain amount of nrnn -mndP intf'rfrrf." nee: 
picked up hy the lend-in, due to its closeness 
to the electric motors. Thi~ i!:' whpr e the 
doublet antenna rea ll y proves it> worth. Let 
us design our antenna to the surroundings. 

Since we want an nntr.nnn a;::ain resonant 
to ll.750 kilocyc les. th e leng th of th e flat top 
remains the same ns a l>ove, i.e., 30 .8 feet. Vfc 
again place an insulntor in the e1rnct center. 
making each half of the Hertz 10.D feet or one 
quarter wave long. So fnr our cnse is similar 
t o the preYious in~tance . HowPYer, we find 
that the shortes t l rn .dh of feeder we can us<> 
is a ro un<l e ighty-three ff' c t. This is much 
longer than a qunrt<'r wn,·c 1ong, in fnct se,·
Prnl tim es longPr. \Ye will not l et thi s w orn· 
us, h oWC'VPr , a nd cut our f ('f'<lPr ~ th<' nerr ~:::. nn· 
l f'n~th to st r e tch <low n t o th e SP.t, three ~tories 
helow. Being cons icl<'rahly on1r a qunrtf'r of 
n wnYelPngth long-. w r cnn conplP t o our re
f'PiYPr with th P tu ne<l coil coupli ng- c ircuit . B.'· 
tuning this r oil w e cnn th en t .un e th e fe e1l er 
for lJPs t ope ra t ion . 

'Ye know there will he lit t le man-mnrlr 
intPrferf'l\ C'I' pi ckNl up h.,. th n t porti on of th <" 
lPa cl-in strrkhing f r om th P r1t1tPnna t o th e ronf 
of thf' huilning. ~o f or thi s lC'ngth we will 
tran spose onr fe<'dcr s onl .'· <'Y f" rr thrre fP <' f. 
nnd lf'aY e th e fPP(l er wirf':-; sc•par:l t f'1 l about twn 
inch es. "·c know , t ho u .~h . that t h e PlPYa to r 
motors will cr eat P. in tP rfen~ ll f' P, f':' p1 •r inll~· o n 
~ tarting. T o succf•ssf11lly C' li m in;1t e thi s w1· 
mu s t tra nspo se our f f'f' d Prs mnrf' of tf' n nnd 
kr0p the wires close r to.c-f'th f' r nu thnt part of 
thP fp ed er running from thP r 1) of pn s t thf' 
motors a nd ice-hoXPS, right Uown tl.irough thr 
window and up to the set. 
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SUPER· REGENERATIVE 
Experimental Receivers 

An l1nproved Super-Regenerator 
• AFTER reading Mr. B. F. Locke's 

article and circuit on a super-regen
erative receiver, published .in the July 

1932 SHORT WAVE CRAFT, I decided 
to send in a circuit that 1 have experi
mented on for the past six months, but 
on second thought I have revised and 
combined Mr. Locke's circuit with the 
one I developed and find it by far su
perior to either circuit. 

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 reachir,g 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 screen-grid voltages on 
both R.F. tubes are constant and proper. 
Excessive voltage on the screen-grids 
will cause the R.F. tubes to oscillate. 

A 35 tube is used as a detector a s 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 switch in 
the plate circuit to cut out the oscillator 
while tuning is preferable over fila
ment control, 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 very 
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. Th.e 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 

+751/. 

+2V. ~ / 
VOLTAGE 
DIVIDE~ + 90V. 

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 scratch
ing coming through the phones, due to 
a magnetic field set up by the condenser 
and metal dial. 

The suggested arrangement of parts 
and the shielding arrangement are 
self-explanatory. 

Suggestions for panel and subpanel layout 
of the "Improved Super-Regenerator" here 

described by Mr. Grater. 

Schematic diagram showing how to wire Mr. Grater'1< Improved Super-Regenerative Short-Wave Receiver 
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'l'he ••EASY-BUILD'' S·W Su
per-Regenerator By c.E. DENTON 

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
ciple has been understood for a num
ber of years and has been covered in 
ma11y 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 
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below 20 meters. Readers interested 
in the study of super-regenerative re
ceivers and circuits are advised to read 
SHORT WAVE CRAFT for December, 
1932. 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 

FIG 1 
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7' 

Wiring diagram for the dual-role short-wave receiver here described by Mr. Denton, 
its constructor. 

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, ooth of which can be tested 
on the same signal at practically the 
same time. The maximum sensitivity 
wi!l be obtained when used superre
gerieratively when tuning in "C.W." 
signals. 

Band-Spread Tuning 
The simplified method of band 

spread tuning as described by the 
author 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-

··~········ ...... ~ ...... , 
This "dual role" short-wave re
ceiver, which can be changed by 
the flip 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. .................. , ......... . 
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 
ari. audio frequency transformer with a 
very high primary impedance. This is 
very necessary. A high impedance load 
in the plate circuit will give greater 
signal output to the phones or the 
audio amplifier input. 

Panel Layout 
The tank tuning condenser is 

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-aid (or Octocoils) for S.W. 

Bands. mount in socket 10. 
One Hammarlund Equalizing conl'fenser, 

JOO mmf. (9) 
Eight Fahenstock clips, (1, 2, 3, 4, 5, 6, 

7, 8) 
One Hammarlund MC-140-M condenser, 

140 mmf. (II) 
One Hammarlund MC-35-S condenser, 35 

mmf. (12) 
One Illini .000125 mf., mica condenser 

(13); (Polymet) · 
One International Resistance 1 watt, 3 

megohms, (14) ;(Lynch) 
One Aerovox .006 mf. mica condenser, 
.. 16; (Polymet) 
One Flechtheim By-pass condenser, 1 mf., 

250 volts 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 A era test toggle switch Cat. No. 

4010 (23) 
One Frost volume control, type 6158 

Aerates!, 100,000 ohms (22) ; (Claro
stat) 

One wooden baseboard 7xl0 inches. 
One aluminum panel 7x10 inches, Blan

the-Radio-Man 
One Eveready-Raytheon type 32 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 tbe 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 
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Details for Making Coils to Be Used in Super-RegeneratQr. (Alden type) 

each P.art 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-taiJ.. leads on 
the resistor. The photographs should 
be studied by the constructor 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. 

B-,A- GND 

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 directly after soldering. 

Operation 
Anyone familiar with the operation 

and construction of a simple regener
ative receiver will have no difficulty in 

@ 

A+ 8+ 13SY 

Physical wiring diagram showing how to connect the various component parts of the dua.l 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 supe·r circuit and that other stations 
will give better signals on the straight 
r egenei. tive hook-up. In general the 
super-regenerative circuit will give better 
r esults on the very high frequenci es and 
the straight regenerative circuit will be 
more satisfactory on the lower frequency 
bands. ~C. W. signals and super-regenera
tion go well together and very high values 
of amplification 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 avai lable, 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 niore tha n two volts across +.he fila
ment or the life of the tube .viii be ma
terially decreased. Keep the voltage at 
exactly TWO volts for maximum life. The 

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 screen 
voltage. 

Set builders who h ave looked at the 
many super circuits that have appeared in 
SHORT w AVE CRAFT in the past, and have 
h esitated to build them because they were 
doubtful as to the results, should try this 
one and then they will go after the 
complicated ~nd smoother operating 

• 

plate voltage should be 135 and the screen 
voltage should be varied until the most If the signal does not sound so "hot" on the "regen"-ftip a switch and then listen 

to it on the "super-regen" circuit. 

Super-Regenerator Rolls 'Em in 
By BEN. F. LOCKE 

After all is said and done, the super
regenerative receiver is one of those illu
sivP 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. 

I 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 g ive 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; 
G5,SW, CJRX, W2XAF, W2XAD, W8XK, 
KWT, W6XN, W9XF, 7LO, YN, PCJ, 
PCL, JHBB, W3XAL, W6XAX, RFM 
and many amateur stations and trans
Atlantic stations. On the headphones I 
have brought in 3LO, EH90C and 
EH9XD as my most distant "DX" sta
tions. 

.. A-" 
··c+· 'A+ 

"B-" 
·e+· 
90V. 

"c-" 
~o.sv. 

"B+" 
180V. 

The action of this receiver is very 
simple and it is easier than the ordinary 
short wave receiver to tunC-that is, to 
me. There is no "body capacity" or 
"side-swiping" on the station that you 
are listening to. 

Ho ok-up of Mr. Locke's sup~r-regenerative short wave receiver. 

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 
turn on the "super" rheostat and · the 
"whistle" will entirely disappear; your 
station will now come in _with plenty of 
volume. Once you get the H.C. Coils 
"set," they are to be left in that position. 

I hope that you will publish the dia
gram of this wonderful receiver and I 
Wa"<"~ L<'ngth 

Range Ll L2 

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 

2 Variable cons .. 00014mf., Cl, C2. 
1 Ya riable con .. 00025mf., C3. 
1 Fixed con. .00025mf ., C4. 
2 Fixed cons . . 006mf., C5, C6. 
2 Fixed cons. .002mf., 'C7. CS. 
2 J C\.o hm fi xed resistors. Rl, R2. 
1 Amperite '4 ampere, R3. 
1 H: meg. grirl JPn k w i th hn~P <'lips, R 5 . 
1 25-ohm variable rheostat, R4. 

L3 
15 to 40m 
:10 to 90m 
80 to 2ii0m 

240 to 550m 

3 turns #1 8 wire 
8 turns #lR wire 

Z4 turns #~2 wire 
80 turns # 28 wire 

() t urns # 18 wire 
9 turns #18 wire 
9 turns #18 wire 
9 turns # 18 wire 

4 turns #28 wire 
10 turns #28 wire 
I ii turns #28 wire 
15 turns # 28 wire 

L4 
Same ns Ll 
Rnm e as Ll 
Rnme ns Ll 
Same as Ll 

l O-i'i0.000-oh m va riahle r esistor. R6. 
2 A .F. transform ers, 31h·1 ratio, Tl , T2. 
1 11.C. Coli, i2;,o turns, 1.5. 
1 11.C. Cull , 1500 turns. L G. • 
1 H.C. Coil mounting for two cull s. :'\ot shown. 
2 R.F. Chukes, S.M. :-10 . 277. Choke 1 : ChokP. :!. 
5 U X tnhe soC'liets, Vl , V2, V~. V4, V;"i. 
3 Vernier cl ial s. National Type B (0-100·0 ) . 

Not !'hown. 
1 Panel , 7x20x'!.. 
1 Baseboard. 7x18x'!.. 
3 P anel hrackets. 
1 Set of. hardware, etc. 
1 Phone or speaker plug. 
1 Sing- le Circnit jack. 
1 l'ilament switch. 

Tubes used a re as fo llows: 
TJX 222 Cun nin )!hnm as R.F. 
UX 112-A Cunningha-m as Det. 

2 245 Cunni ngham as A..F.A. 
UX 201-A Cunningham as super regenern tlve 

circuit (or any other tube that you sec 
fit) .• 
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The 3-in-1 
• Super

Regenerator 
BY R. WILLIAM TANNER 

e ONE of the 
first arrange

ments of the su
per-r eg e n er a
tive circuit dem
onstrated con
sisted of only 
one tube f eeding 
directly into a 

Front view of Mr . Tanner's 1· Tube S uper-Regenerative Receiver. 
magnetic speak
er. The demon
stration model 

Schematic hook-up of the 1-Tube Super-Regen
erator arranged for D.C. (battery) operation. 
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operated in the 
200-550 meter broadcast band and 
gave some excellent results. 

In the broadcast band it i·s necessary 
to employ a very low variation fre
quency (in t h.e audio range) but at 
frequencies from 3,000 kc. and up, a 
higher variation frequency can be used 
which can be heard faintly only oc
casionally. Properly designed and con
structed, a one tube super-r egenerator 
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 screen grid 
or pentode tube would undoubtedly 
function better, no output transformer 
matching the plate impedance of these 
tubes with a speaker is ordinarily 
available. The tube 11 should pref-
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Coil winding data for the plug-in coils, covering both the short wa"·e and broadcast bands: two 
sets of each are required. 

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 circuit and requires at 
least two tuned circuits b~tween an
tenna and grid. This is easily accom
plished by means of a simple band-pass 
filter. This circuit u ses 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, r esulting in inter
ference. 

This circuit employs grid bias rectifi
cation by means of a "C" battery con
nected as shown and by-pa:;sed with a 
.1 mf. condenser. The .value of the 
"C" 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 coi ls 3, 4 and 4A are wound on 
S-M type 130P midget forms, (d etails 
are given in table accompanying this 
article), and are mounted horizontally 
a s shown in illustrations. The spacing 
between 3 and 4 when mounted should 
not be less than 1 inch. 

The variation frequency oscillator 
coi ls 7 and 8 are both alike and peaked 
at approximately 20 kc. by means of 
.002 mf. condensers 9 and 10 . The 
inductance value of the coi ls 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, 14" 
thick and l " 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 
coi ls 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 can 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 
articles of his career. "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. 

• 

• 

One Tube Super-Regenerator 

I 
\'alue of 

Type o f Plate Voltage of R esistor 13 
Tube Voltage Grid Bias in Ohms 

OlA 135V -13.5V* 
210 350V -35.0V* 
112A 180V -20.0V* 

22** 135V - 13.5V* 
24** 250V - 9V 5,000 
27 250V -30V 15,000 
30 180V -20V* 
32** 180V - 6.75V* -- -------· 
36** 180 --{;V 5,000 
37 180 - 20V 15,000 
56 250 -20V 15,000 
57** 250 I -lOV 5,000 

*Bias furnish ed by "C" battery . 
**Requires very large coupling impedance . 

I 

• 
in photograph. This will depend 
considerably upon the type of parts 
used, as a ll makes do not 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 frequency coils. The parts 
not shown should be mounted wher
ever convenient. The two variation 
frequency tuning condensers 9 and 10 
are located close to their respective 
coils. 

Rear view of the Tanner "1-tube" Super-Regenerative Receiver. 

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 
cf "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 
condenser set at nearly 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 
l~p 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 screw
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 screws for this. 

Parts List for Both One Tube 
Super-Reg-enerator 

One-Hammarlund Midget Condenser. Type 
MC250M. 250 mm[. fl41 

One-Hammarlund Midget Condenser. Type 
MCD-140 . 140 mmf. (5 , 6) 

One-Fletchtheim By-pass Condenser. Type 
GB-100 . 1 mf. 200 volts. (12) 

Two-Flechtheim Tubular Condensers. Type 
AZ-10 .. 002 mf, 1000 volts. (9, 10) 

Two- Se ts Alden Mfg. Co. Short Wave Coils. 
15 to 200 meters . 

Eig-ht- Fahns tock Clips , (1, 2, 15, 16 , 1 7, 18, 
19, 20) 

'Iwo- Eby Chassis type sockets. (3, 4) Four 
prong for the plug-in coils. 

One-Eby Socke t , type depend s on the choi ce 
of tube u sed for reception. ( 11) 

Two-Blan Special c hoke windings. (7, 8) 
One-Internationa l Resistor 10,000 ohm s. 1 

watt. (13) 
One- Hammarlund Equalizer Condenser. Type 

TICKLER 

ccr•nst.L. 
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(Option a l method of antenna coupling.) A.C. schematic diagram for the I -tube super-
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Picture diagram for buildine- the A . C. oper ated 1-tube super-regenerative set. 
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A Balanced-Detector 
Super -Regenerative 
Receiver By CLIFFORD E. DENTON 

e ONE of the Tubes Vl and V2 should have the same 
approximate value of mutual conduct
ance, as the action of the circuit is bet
ter when they are matched. This point 
is mentioned for the best results, 
though the circuit will work with tubes 
with mutual conductance variations of 
25 to 30%. The clo8er the two tubes 
are matched the better will be the re
generative action. 

Tuning of the balanced-detector super-regenerator is made 
easy by the use of a National velvet vernier dial. 

major difficul
ties encountered 
in operating re
ceivers us i ng 
super - regenera
tion is the action 
of the detector or 
super - regenera
tive tube when 
the cii:cuit am
plification is too 
high. Under this 
condition the tube 

The voltage output of the quenching 
frequency generator is supplied to the 
cathode circuits of the two detector 
tubes in opposite phase, as indicated 
in Fig. 2. This voltage developed by 
the local 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 Ll of Fig. 2. When the opposite 
half of the quenching frequency cycle 
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 concerned 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. 

F'IG.3 

FIG.2 

TO CONO 
C6 ) 

t 

Diagrams, above, show a novel connection 
of balanced-detector tubes; Fig. 3 shows 
hook-up of apparatus to Acme 30 K.C. 

transformer. 

breaks into self
oscillation and the super-regenerative 
action does not take place. 

An interesting circuit was tried by 
the author which has the qualification 
of e liminating this tendency of self
oscillation in the Super-regenerative 
tube circuit. Here the tubes are used 
in a peculiar circuit. 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 a,mplifiers are to be used to in
crease the output. It is hard to match 
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 coil 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. 

LOOKING DOWN ON T-<F 
COIL SOCKET 

FIG. 4 

As long as the quenching frequency 
generator is functioning there will be 
a regenerative and degenerative feed
back action from the coil L to coil Ll. 
Now the value of the two feed-backs 
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 oscillation even though 
the values of the two feed-backs are 
equal, due to the resistance of the cir
cuit, which aids the quenching action 

T>ilS MUST 
SE DONE ro 

ALL COILS 

FIG 5 

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 values 
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 frequency selector switch 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. 
Loosen 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 
3erve 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. 

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 noisy especially if they are 
high-gain short-wave receivers. 

W )len making the special connections 
to the Acme transformer follow the de
tail wiring diagram of Fig. 3. If the 
diagram is followed correctly there will 

55 

r ALL FILS . 

r~ i .. ~. [j 
"B-" 2.5V. •B+"100V. 

Rear view of Mr. Denton's latest short-wave receiver-the balattced-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 t ends to go into oscillation only 
when the local oscillator 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
scribed on page 82 of the June, 1932, 
issue of SHORT WAVE CRAFT. This unit 

·s+" 
"-2sov. 

was designed for use with the "STAND-BY" r e
ceiver and was found to be very sati s factory for 
use with this receiver. 

Place three type 56 tubes in the sock ets 
after m ak ing sure that a ll connections are 
proper ly made. Plug in the tips of a pair 
of phon es and connect the antenna a nd ground. 
Select one of the plug-in coils and locate the 
center of the winding, as shown in Fig. 5. 
Note that t here s hould be three turns on each 
side of the tap and that each section of three 
turns has a n equal additional fraction of a turn. 
The way to take this tap is quite s imple . Scrape 
a way the ins ulation with a sharp knife or a 

• I 
I 
I 
I 
I 
I 

------ S3) 

FIG.7 

Schematic and picture diagrams are presented above, so that the uninitiated as well as th.e 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 
fi\'c inche:::; long to the wire which has been 
bared. This is the center tap . of the coil an<l 
is connected to the ground a nd "B"- return. 

After a signal h as b een tuned in , adjust the 
a ntenna :series condense r Cl f or the best r e3ults. 
Try various values of capac ity at C7, CS, C9 . 

. Each band will have a value tha t will be best 
suited for maximum amplifica tion. L ots of tim~ 
must be spent in adjusting and trying out the 
circuit becaus e the b es t r esul ts will only be 
had after considerable work h as been done. This 
does n ot mean that the set is hard to get wor k 
ing, but that maximum r esults will be t he 
product of the builder's efforts. 

Further information regarding s uper-regener
ation appears in SHORT WAVE CRAFT, Decem
ber, 1932, issue. 

If the builder does n ot have the new ty µc 56 
tubes he will fin.d that the o lder type 27 w ill 
work very well. This point is m entioned be
cause the n e w tubes are not yet ava ilabl e a ll 
over the country. 

U se a good pair of phones a nd do not worry 
ti bout the plate Cu.rl'ent of the tubes flowin g 
through the windings of the phon es, because the 
detector tubes are biased to pl a te current cut-off 

-a nd the t otal 1,fntti> cu ·n ·nt i~ less t han one 
milliampere. 

Conclusion 
It is, so it s~ems. the desir e of every short

wave "bug" to bu ild a su pe r-rege ne rative re-

ceive r that will w ork. The letter s received by 
the au thor during the past year s how t hat 
about one out of three get satisfac tory re
s ults. After look in g at several of the sets, 
one ·r eally wonders why they ever work at 
all! Use good tubes? Solder carefully! Con · 
nect leads a-s s h own! If poss ible u se the parts 
recommended by the author. 

Parts List 
1-Alden S.W . .Coil Ki t (Ll). 
! - Hammarlund E qua liz ing Condenser 100 mmf. 

(Cll. 
1--H a ;....marlund MC-140M Midget Tunin g Con

de n ser (C2), Capacity-140 mmf. 
! -Hammarlund S4 lsolantite Socket (used for 

Ll). 
1-Flechthe im Mi<lget Condenser .00025 rn f. 

C!O). 
1- Flechthe im .25 mf. bypass condenser.. Type 

CB-25 (C6) . 

3-F!t:chtheim Midget Tubular Conde n sers. Type 
AZ. One .0001 mf. (C7); One. 0002 mf. (C8) ; 
One .00025 mf. (C9). 

1-Nation a l, R.F. Choke T ype 100 (RFC). 
1-Acratest Mica Ccndenser .001 mf. (C3) . 
1- Acrates t Electrolytic Condenser 25 mf. 25 

volts (C4). 
l - Carter 4 p osition switch (Sl). 
1- Frost potentiom eter 50,000 ohms (R3) . 
3- Pilot ( or Alden ) sockets (Vl , V2 , V 3). 
1- A cme 30 kc. transformer (T) . 
! - International Resistor Co- 25,000 ohm , 1 watt 

r e>istor. (Rl ). 
I - International Resistor Co. 1 m eg_ 1 watt 

resistor. (R2 ). 
1- Blan couv ling for the tuning conde n ser . 
I - Blan A luminum Front Panel. 
l - National Tuning Dial. 
1-'Eby twin tip.jack termina l unit. 
1- -Base-board 8" by 1 O" by %, 11 wood. 
6-Fahnstock C lips for connections. 
3-- E veready-Raytheon type 56 tubes. 

Data on Alden Plug-in Coils 

(ll 
(2 1 
(31 
(4) 
( G.I 
(61 

N1tmber of Turns 
4 ')4 

10 % 
22 :y, 
51 %. 
68 ')!, 

131 ~~ 

W AVE BANDS: 

6 Pitch No. 22 D. S.C. 
12 P itch No. 22 D.S.C. 
16 P itch No. 22 D.S.C. 
40 Pitch No. 22 D. S.C. 
Close wound No. 28 D.S.C. 
Bank wound, 2 layers, No. 32 

(Optional Litz ) 

Primary 4 turns No . :n D.S.C. 
Primary 6 turns No. 31 D.S .C. 
Primary 7 turns No. 31 D.S.C. 
Primary 15 turns No. ~l D.S.C . 
Primary 28 turn~ N o. 36 D.S.C. 

Primary 32 turn s No. 36 D.S.C 

(11 B lue-10 to 20 ; (2) Red- 20 to 40; (3) Yellow- 40 to 80; (4) Green-BO to 200 ; (5) White 
- 200 co 350; (G J Orang-e-3G O to 5GO. 

D.S.C. - double s ilk covered . Pitch- turns p e r inch. 

A Super-Regenerator 
With PENTODES 

which is readily appa rent. 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, t h e 
cure being very loose coupling b et ween 
R.F. plate coil and detector grid coil. 

• THE super-regenerator, while not a 
new circuit, has been given little at

tention by either the amateur or short
wave broadcast 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 publica tions describing this 
remarkable circuit. However, these 
a rticles are entirely lacking in data 
which would help the builder in the 
elimination of "kinks" and the super
reg_enerator has a number of such 

By R. WILLIAM TANNER 

"kinks." In the first place, there is 
the broad tuning f eature 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 mea!ls described later. Third, dis
tortion of voice or music, which can b e 
cured by an adjustment of the varia
tion frequency oscillation. Fourth, un
stable operation du·e to insufficient 
ti<'kler turns or coupl ing, the cure of 

Fig. 1-Complete diag-ram of Mr_ Tanner's super-regenerative r eceiving circuit which employs a 
ecreen grid detector with pentodes in the R .F. and A.F. amplifier stages, which gives some 

.. wallop" t o the signal. 

Before describing this new version 
of the super-regenerator, the writer 
wishes to settle the question a lways 
asked by the novice : "Can this se t 
bring in Europe, South America, et c.?" 
Any short-wave r eceiver 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 
and careful tuning are most impor
tant. 

R_F. Pentode Ahead of Detector 
Referring to the circuit in Fig. 1, it 

will b e noted that one of the new '58 
R.F. p entodes 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 tune<l 
to a comparatively low frequency and 
a regenerative screen-grid detector de
signed to oscillate more strongly t han 
in the usual r egenerative set. The 
output of the detector is generally suf
fi cient to operate the ' 47 pentode pow
er audio amplifier to fu ll capacity, ex
cept on weak signals. E xperiments 
which employed a '35 R.F . amplifier in 
place of a '58 proved that the overall 
sensitivity was equal to nearly a ll 
sh ort-wave superhets with two I. F. 
stages. Volume was not quite as lou d 
when compared to a superhet having 
two audio stag es. 

Selectivity Improved by Band-Pass 
Filter 

Selectivity with a super-regenerator 
is, in the usual form of circuit, notori
ously poor! With the tuned circuits, 
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R.F. grid and detector grid. tuning is 
still too broad. However, by adding a band-pass 
filter either between antenna and R .F. grid or 
between R.F. plate and detect.or g rid, very satis
factory selectivity can be obtained. In tr.e o rigi
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 osci llations. 

In order to permit best super-regenerative ac
tion ove r the range of 15 to 100 meters , the 
va riation frequency oscillator is provided with 
three fixed condensers of different values, ~on
trolled by means of a three-point tap switch. 
With a grid coil of 20 mh. inductance, the fre
quencies are 25, 35 an·d 50 kc. at capacities of 
.002, .001 and .0005 mf. respectively. If the 100 
to 200 meter band is desired it will be necessary 
to add capacity in parallel with the .002 mf. sec
tion until the frequency is approximately 100.-
000 to 15,000 cycles. The output of the oocillat
or 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 w as 
employed. These are of different construction 
t han the usual coils. Figure 2 shows how the 
various coi1s are a,..ranged on strips which are 
prov ided with Gent. al Radio coil plugs. A pair 
of strips having G.R. jacks are used as mount
ing bases. The layout of the strips is given in 
Fig. 3. Drill the base and coil strips exactly 
alike, in fact, i t would be well to drill them all 
a.t the same time. The stock for the coil strips 
should be 1'." thick and 14" for the b ase if 
hard rubber is used. If bakelite is used for the 
base, the thickness may be -fi" since · it is much 
stronger than hard rubber. 

The three-gang tuning condenser was an old 
broadcast unit with all but three rotor and four 
stator p1ates removed from each section. The 
resulting capacity is uncertain but it is in the 
vicinity of .0001 mf. With this capacity con
denser the coil values given in the accompany
ing table w ere employed. It 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 wiJl be noted that the tickl~ specificatUms 
are somewhat greater than usual. This is for 
the purpose of providiTig a. stronger oscillati<>n 
in the detectM. 

The method of coupling between Ll and L2 is 
somewhat different than is generally employed 
but the results are the same. In this case, the 
two coil sections do not require wide spacing. 

The older types of inductances used in the 
variation frequency oscillator, such as honey
comb coils and iron core transformers, were 
eliminated in favor of a much more compact 
type consisting of a 20 mh. grid coil and one of 
8 mh. for tbe plate. These w ere both of the lat
tice wound types having diameters of 1" and *-" 
for the 20 and 8 mh. coils respectively. Each 
coil 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 coils MUST be wound in the 
same direction and placed on the mounting rod 
correctly. These coils may · be purchased at near
ly any radio store in the larg~r cities. The 
mounting arrangement of this unit is shown in 
Fig. 4. The oscillator coils, switch and fixed 
t uning condensers may all be mounted on a 
small bakelite base if desired. 

R_F_ Chokes 
The R;F. chokes are easY to construct and are 

sometimes better than manufactured ones. 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 choke 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 choke should be wound with 5,000 turns 
No. 36 wire in 5 slots, 1,000 turns per slot. Di
men.sion s 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 shield.'5 
are necessary; Alcoa 5" by 6" by 9" alu!fiinum. 

The R.F. bias resistor R, bypass condensers 
C4 and R.F. choke are located within the R.F. 
s hiehl. The detector grid condenser CS, leak Rl. 

L L2 

20 MH . 

"<-.. 

Li 

ALL HO.LES 
FOR. 

JACKS ARE 
1/41NCl-l 

IN DIAMETER 

FIG.3 

3/s INCH 
WOODEN 

ROD 
1 1/2 "'LONG 

BRASS 
BRACKETS 

~7 
.FIG . 4 

SLOTS V1G"w10E Ys " sEPARAT10NS 

·-m'/4 " D~EP _ / DET. CHOKE t . . ~ - . . '- ~ 
J.'' - · FOR R . F CHOKE~ 
4 :_ : · · - SAME ONLY 
OIA . ..,;_. .-;- :- ~ 3 SLOTS 

1. 
- . . . . . 

t----1 Yi6'~ FIG. 5 

CtO R6 
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\ 
REGEN 

CONTROL 

FIG. 6 
PANEL 

Details of the various coils. arrangement of t h e 
appe.ratu" and the hook-u p of olat"' "'""oly unit. 

RF ~hoke, bypass condensers C4 and plate con
denser C6 are placed within the detector shield. 
Othe r resistors, condensers, etc., are located un
derneath the sub-base. If the oscillator variable 
plate res istor R4 is used, it may be mounted 
on the panel at the ri.P:ht of the tunin l! dial. 

Adjustment and Oper ation 
While the adjustments . are not difficult, they 

should be made with <:are 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 
coils ii"'. the oscillator as far as possible, or, if R4 
is used. set at maximum resistance. Tune in 
a loud s ignal by means of the tuning dial and 
regeneration control. Adjust trimmers on the 
gang i:ondenser to best point. Now turn vol
ume cont1:1?l down so that s ignal is just above 
a udibility: Then bring oscillator coils close to
gether with switch set on the .002 mf. condenser. 
The r egeneration control RC should now be 
turned considerably beyond the normat, point of 
oscillation although no oscillations s hould be 
present until RC is still further inc:feased. The 
s ignal s hould now be extremely loud. 

If a loud rushing noise is heard, first adjust 
the variable g rid leak Rl. This should help 
matters considerably, but if the noise still per
sists, try adjusting the coupling between oscil
lator plate and grid coils or the oscillator plate 
resistor R4. Sometim es both adjustments are 
necessary. When all adjustments are made cor
rectly, music and speech 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 so that L, Ll and 
L2 are exactly alike, no additional trimmer con
densers will b e necessary. If not, it would be 
well to s hunt .000025 mf. midgets across a ll three 
sections of the tuning condenser. These would 
be adjusted only once for each band shift. 

Power Supply 
The power pack m ay be any type g Jvmg an 

output of 300-350 volts and having two 2 .5 volt 
filament windings. For the benefit of those who 
desire to build this unit as w~ll as the s uper
regenerato1·, details will be given. The circuit 
is s h own in Fig. 7. The filter chokes should be 
capable of carrying 85 ma. The 2 mf. input 
filter condenser s hould 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 b e heavy, No. 14 to No. 8 wire, 
and s hould n ot be longer than 18 inches. 

Like any other rather complicated receh·ei-. 
the builder will probably not make it work a,; 
:::;oon as it is hooked up. Use your head and 
radio knowledge if :::;ome kink develops. 

Data Applyin g t o Figure 1 
C- .000025 mf. antenna coupling condenser 
Cl, C2, C3-.0001 mf. three gang tuning con-

denser 
C4- .1 af. bypass condensers 
C5-.00001 mf. detector grid condenser 
CG- .0005 mf. detector plate bypass condenser 
C7-.25 mf. bypass condenser 
CS- .25 mf. bypass condenser 
C9-l mf. bias bypass condenser 
Cl0-.1 mf. audio coupling condenser 
R - 270 ohm R.F. bias resistor 
VC-50.000 ohm volume control 
RI-Variable grid-leak such as Pilot or Cl aro-

stat 
RC-50,000 ohm regeneration control 
R2- 100,000 ohm detector plate resislor 
R3- 25,000 ohm "detector ·plate resistor 
R4- 50,000 ohm resistor variable 
RS- 1,000 ohJi1 oscillator bias resistor 
RG- 500,000 ohm pentode grid resis tor 
Ri-20-60 ohm center tapped filament resist or 
RS- 400 ohm pentode bias resistor 
R9- 25,000 ohm 75 watt Electrad 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 
20 
40 .. 
80 .. 

L 
4 
9 

...... ..... . 20 

LI 
4 
9 

20 

L2 
4 
9 

20 

L3 
4 
7 

11 

Use No. 26 enamel wire on L, Ll and L2 and 
No. 30 on L3. All coils close Wound. 



116 OF.FICIAL SHORT WAVE RADIO MANUAL 

Experimental SHORT• WAVE 

SUPERBETERODYNES 

Here is the complete super-heterodyne, with band-changing switch at right, together with midget dynamic 
speaker-all ready for a cabinet. 

I T seems that most everyone today 
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 circuit 
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 critical 
in adjustment and should be changed 
with each change of antenna. If it is 
too large the incoming local stations will 
have strong harmonic repeat 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. 

The oscillator is tuned in the plate cir
cuit and the detector and oscillator tun
ing condensers are ganged together for 
single dial control. Th e small compen
sating cor_denser connected across the 
antenna tuning condenser is used to give 
critical adjustment of the antenna cir
cuit. 

The two intermediate frequency (l.F.) 
stages are tuned to 465 K.C.,. this fre
quency being that generally used in 
modern short wave superheterodyne de
sign. The transformers used in these 
stages consists of a dual tuning unit with 
two coils loosely coupled; it is surprising· 
how sharply these coils tune. It be
comes necessary .to use an oscillator and 
tune each stage individually when align
ing the I.F. stages. One half turn of the 
screw 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 l.F. sec-

tion will oscillate. Thus at any ordinary 
signal level the l.F. amplifier is stable, 
but by turning the volume control full 
on, C.W. (code) signals can be heard 
and voice 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
capacity 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 hnm in the detector circuit. · 

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 
filt er choice 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 
screens and oscillator have a potential 
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Here is the schematic diagram of the plugless S.W. super-het, in which two I.F. stages are used, with an oscillator, 
first and second detector s, and pentode power output stage. 

of 55 volts, which is supplied by the re
sistor 28. It is necessary to use at least 
one insulated, dry electrolytic condenser 
at 38 in the circuit 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 voltage 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 condensers and intermediate fre
quency amplifiep vo lume control are 
grouped to the left. 

The 12 coil~ and 3 switches for chang
ing to the various short wave . bands, 
which 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 coi ls 
with the first I.F. transformer mounted 
in back of the first detector socket. 

In the back row, lo_oking· from r ight to 
left, we find the first I.F. transformer, 
first I.F. tube, second I.F . transformer, 
second I.F. tube, third I.F. transformer, 
and second detector. 

Directly in front of the second det ector 
is mounted the pentode output tube anrl 
the remaining socket is used 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 n ecessary to use an 
oscillator of some sort to tune the l.F. 
amplifier before signals will be heard. 
In testing this receiver it was found that 
the intermediate frequency transformer 
will tune from 800 K.C. to 425 K.C. So 
that if no oscillator is within r each, 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 connect an 
aerial to the control-grid terminal of the 
second I.F. tube and with an insulated 
screwdriver tune in the signal from the 

nearby broadcast station as loudly as 
possible on the third l.F. transformer. 
Then move the antenna over to the first 
intermediate frequency tube and tune 
the signal in on the second l.F. trans
former. Place the antenna on the de
tector tube and tune the first 1.F. trans
former. The receiver is ready for oper
ation. 

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. 



118 OFFICIAL SHORT WAVE RADIO MANUAL 

A view of the under-side of Mr. Denton's "plug less" short wave super-heter odyne. 

pensating condenser and vary the volume 
control for desired gain. 

Conclusion 
It is desirabie 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-

•UL SOCKETS SMOWN ARE 
UNDERNEATH VIEW. " 

•ALL GROUNDS 
OH CHASSIS." 

ing the low cost and simplicity of the 
total receiver, it will prove a pleasant 
sur:pri~e 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. ~ach aerial and 
every different location needs a variation 
of this capacity for maximum r esults . 
Experimenta tion gives the correct an
swer. 

• • • 
Parts List for Simple Super-het 

1 Eby Antenna, Ground Post ( 1, 2) 
1 Best S.W.C. 1 kit (lOA, lOB, lOC) coil 

and switch assembly 
2 NationaJ..tuning condensers ( see text), 

(4, 5 ) 
1 Pilot 80 mmf. trimming condenser (3 ) 
8 Eby wafer socket s ma rked for tubes 

(9, 11 , 19, 22, 26A, 35, 36, 40) 
5 Blan .1 mf. by-pass condensers, 3 in each 

can ( 6, 8, 13, 18, 21A, 26) 
1 Electrad volume control and fil. switch 

Rl-202-P (17 A, 41) 
1 International or Lynch r esistor , 2500 

ohms, 1 watt (7) 
1 International or Lynch resistor, 10000 

ohms, 1 watt ( 15) 
1 International or Lynch res istor , .1 m eg., 

1 watt (32) 
1 International or Lynch resistor, .5 m eg., 

1 watt (34) 
2 International or Lynch r esistor, 500 

ohms, 1 watt (17, 21) 
2 International or Lynch resistor, 25000 

ohms, 1 watt (12, 25) 
3 International or Lynch resistor, 10000 

ohms, 1 watt (30, 15, 27) 
1 International or Lynch resistor, 416 

ohms, 1 watt, ( 42) 
1 International or Lynch resistor, 50000 

ohms, 1 watt (28) 
3 Acratest · 465 K.C. I.F. transformers 

(16, 20, 34) 
1 Blan RF. choke (14) 
1 Flechtheim Filter Condenser 2 mf. 450 

volts (23) 
1 Sprag ue midget condenser .04 mf. (33 ) 
2 Aerovox .000125 mica condensers ( 29) 
1 Aerovox .001 mica condensers (31) 
4 Hammarlund tube shields 
1 Acratest power transformer 2532 (39) 

"Picture" diagram that even the novice can follow in building the Denton Short Wave Super-heterodyne. If you 
use a power transformer ( 39) other t han the one specified, it's a simple matter to follow the connections as given by 

the manufacturer of the particular power transformer you purchase. 
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2 Acratest Electrolytic condensers (1-8 
mf. No. 5308 and 1-4 mf. No. 5304) 

1 Blan chassis and volume control m.t.g. 
bracket, completely drilled and folded 

1 Crowe "full vision" dial and light holder 
1 G.E. power cord and plug 
1 Acratest 25 volts, 25 mf. No. 6646 ( 43) 
1 Eveready Raytheon 280 tube 
1 Eveready Raytheon 247 tube 
2 Eveready Raytheon 224 tubes 
2 Eveready Raytheon 251 tubes 
1 E veready Raytheon 227 tube 
1 Operadio loud-speaker with output 

transformer for '47 pentode, with 
1800 ohm field 

1 Blan 4 wire plug 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, CE"lTER TAP OF Z.SV. WINDING 
GROUNDED ON CORE OF TRANSFORMER 

!Ere-~-. e-el 
lfO ~· l,J 

•

I HIGH v sv. 'ao ! 
E:> ' . I I 2 24 s (NOTE) 

14f .:· 
.·:·· 

ALL HOLES Ni 20 DAILL. UNLESS OTHERWISE SPECIFIED 
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llD' ~J L~_8_~_s_tJ Above--Subpanel drilling layout for the "Plugless" Short Wave Superheterodyne here described. 
Most radio shops sell subpanels drilled and undrilled at a nominal price. 

Connections of power transformer for 
S. W. super-het. 

VOICE COIL 
CONNECTIONS 

FIELD COIL 
CONNECTIONS 

-SPEAKER 
CONNECTIONS -

The four connections to the dynamic 
speaker are taken off through a socket 
mounted on the side of the chassis as 

eo-zoo 
METER 
tOll. 

40-eo 
METER. 

COIL. 

~RONT PANE.L ENO -

20-40 
MICTICR 

COIL 

10-20 
METER 

COIL. · 

shown above. Converter Coil Data-2 coils at left I~" O.D. ; 2 coils at right 'Ve" O.D. (Outside diameter.) 

New Ultra Short Wave Apparatus 
T 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
k now n Na-
.tional engin
eers. In the 
iphoto at the 
left we see a 

-N e w National 
tube shield de
signed for use 
with the new 56, 
57, and 58 tubes. 

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 S-W 
R.F. choke 
wound on isol-

antite. core. 
Below - New 
ultra S-W soc
ket ; midget R 
39 coil forms; 
midget 270 ° S. 
F .L. condenser. 

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 
condenser shown is in
sulated with isolantite; 
capacity 18 mmf. 
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s-Tube Portable 

'-'-All Wave'' 
Super· Bet 

H. 'Y· St.•cor is ht.•re slunvu trying· out the S - 'l 'uht" Po1·t:1hJc 
•'All-'\Vave" Sn1•erJ1ct designctl by lUr. lh.·nton. • By CLIFFORD E. DENTON 

• 
Mr. Denton described t he general line-up and circuit of his 

latest 2-volt " portable" 8-tube superhet. This super is a real job and will 
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 
automobile tubes. This set works a loud speaker on either 2-volt or 6-volt 
tubes. Regeneration is u sed to ,provide maximum "pick-up" range. 

• 
• MORE detailed information covering 

the connections of the detector and 
oscillator systems would not be amiss at 
this point, as this is generally a stum
bling block for ' the average constructor. 

In the original circuit the only coupling: 
between the oscillator and fir st 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 circuits 
when the tubes are of the catho.de type. 
But with the two-volt type there are no 
cathodes. 

A detail drawing of the circmt 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 

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 five s instead 
of six four-prong sockets in the partg 
list. 

The following changes in the parts list 
will also ha\>e to be made. 

25 becomes 15,000-ohm, 2-watt resistor 
(International Resistance Co.). 

27 becomes Acratest by-pass condenser, 
.02 mf., 200 volts, No. 2817. 

26 becomes Frost potentiometer, 0-
10,000 ohms, No. 6188. 

18 be:comes 500-ohm, .5-watt resistor 
(International Resistance Co.) . 

Rear view of the new Denton Portable Su11erhet. A. vl~w of the superhet "looking n1> fron1 under." 
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22 becomes 500-ohm, .5-watt resistor 
(International Resistance Co.). 

39A is a 2,500-ohm, 1-watt resistor 
(International Resistance Co.). 

40A is a 700-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-

I~ 

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 condensers 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 is mounted 
on the left and ' near 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 

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 sockets. 

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 fumished 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 a:nd 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 

43 

44 

. 2V. { ++O 45 

(~ 46 
: "' 135V.{ 
. 47 

67.si 
'----v_._l:.....----4-.....LJ~a 

WlrJng dlngrnm of 1\-lr. Denton's 8-tube 1•ortnbJe su11erhet whicl1 utilizes 2-volt tubes. 

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 is worth while. Reception 
from stations on the conventional broad
cast band are tuned in a manner that 
would give due credit 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 
be 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-pul! 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 clean iron and 
heat the joint being soldered well. See 
that all s11rfaces 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 al! filaments. This is easy in the 
two-volt model. Use soldering lugs un-

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 kc. 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 l.F. TRANSFORMERS 
WHEN THE BATTERIES ARE CONNECTED! 
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® @ @ ® @ ® @ 

TGNo. Ci 0 ~ 0 ~ Q~L CHASSIS 
FILAMENT CIRCUIT / 

,,.'!\-" Gv. / "s+·t 
" B-"j "'A+" l.35V. 

Six-volt i~u to1uobile tube " ·iring diugrn1u for lU r. Deuton's 8-Tube Portuble "All-,V:"·e•' Su1•erllcterodyne receh·er. 

The above statement is very impor
tant! The use of the metal screwdriver 
must be avoided; when one is adjusting 
the set screws on the tops of the shielded 
cans and the· screwdriver slips, bang goes 
all of the tubes, unless a small fuse is 
included in the plate circuit. Fuses such 
as the Little fuse should be use for safioty 
any way. 

After the set has been adjusted, check 
the battery voltages, and if the filament 
voltage is too high on the tubes, place 
a small resistor or rheostat in series with 
the filament line and carry this resistor 
in the battery-speaker case. 

Connect the set to a n antenna and 
ground, tune in a signal and adjust the 
regeneration control below the point of 
spilldng over. 

Set the tone control for the required 
pitch and see if the action of the sen
sitivity control is ~smooth over the en
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 set s 
of ~oils and the number of turns r equired 
are as follows: 

14 TO 30 1fETERS 
nrtrrtor 

Primary. . . . . . 4 tnrn" No. 80 D .l'.C. 
Secondnn· .. . . . 7 tnrn~ Xo. !?O, En nm. 
Regenerati on. . G turns Nu . 30 D.S.C. 

Oscillator 
Plate.... . .... 4 turns No. 3 0 D .S.C. 
Secondary . . .. . 6 turn s Ko. 20 E'nam. 
Coupling . . . . . . 1 turn No. !?O Ennm. 

Detector S<'r.onclary is spnc<! wound G furns 
to the irich with a winding length of 11tS inch•~s 
scant. 

Oscl1lator secondary is i;;pnce wound six 
turnR to the inch with a winding length of 
1 Inch. 

28 TO 60 :.IETEM-Dctrcto1 
Prlmnry.. .. .. 4 turns Xo. 3(} D.S.C. 
Secondary. . . . 14 turn s Xo. ~O Enam. 
Regeneration. . 6 turns No. 30 D.S.C. 

Oscill.ator 
Plate. . . . . . . • 4 turns No. 30 n.s.c. 
Secondary .... 12 tnrns No . 20 Eno.m. 
Coupllng...... 2 turns No. 20 Enam. 

Detector S+"'co1ulary is Rpact~ wo11n1l 1 :.! turns 
to the incl.I with n. whu.ling length of 1 ~,~ iucbes 
scan t. 

The osc illator secondary is spnce wound 12 
turn s to the inch with n windiug length of 
1 Inch. 

55 TO 125 METERS- Detector 
Primary. . . .. . 5 turns No. 30 D.S.C. 
Secondary .... 3:1 turu s Xo. :?O Ennm. 
Regeneration .. lG turu s No. 30 D .S.C. 

Oscillator 
Plate.... .. . . 5 turns No. 30 D.S.C. 
Sr.con1lary . . .. 24 turn s ::\o. 20 En am. 
Conplin~ . . . . . . 3 turn s No. :?O Enam. 

The <lt•tector Sf'conclary is space wound 24 
tnrns to the inch with a winding kugth of 
1 ~8 i nches. 

Th e oscillator secondary is space wound 24 
turns tu the inch; l• ~ n gth of 1 inch. 

OE.T. COIL 
CONNECTIONS 

sec. 

PLATE 

OSC . COIL 
CONNECTIONS 

LOOKING DOWN ON TOP OF SOCKET 

BLACK 
-A+ " 

Dlngrinu nho,·e Hllo'vH the connections of 
detector und OHClllntor eoilH to t·i-1J1n 
:forn•"· nnd hnver dingrnrn showH the 
Une-u1• of l>nttery coble utug terntl~nls. 

1'.?0 TO 300 ~IETEP.S-Di'tcctor 
Primary . ..... I} turns Ko. 30 D.8.C. 
S1•eon1lnry . . . . 7S tnr1rn Ko. 30 D.R.C. 
Regen eration .. 30 turns Xo. 3(} D.S.C. 

Oscillator 
Plate ........ 14 turn s Ko. 30 D.S .C. 
Seco nda r y . .. . 44 turns No. '.?8 D.8 .C. 
Cou111ing . . . . . . 5 turns Ko. 3(} D.S.C. 

The detector secondary is space woun rl 5() 

turns to the inch with a winding leng th of 
1 % inches. 

The osdlln tor secontlnry is spnce wound 5G 
turn s to th e iuch; length of over % inch . 

240 TO 550 METERS-Detector 
Primnry . . . . . . 10 turns No. 30 D.S.C. 
Secondary . . .. 114 turns Ko. 30• D.S.C. 
Regeneration .. 48 turns No . 30 D.S.C. 

Oscillator 
Plate . . . . .... 30 turns No. 30 D.S.C. 
Secondary .... 70 turn s No. 28 D.S.C. 
Coupling.. . . . . 8 turns No. 30 D.S .C. 

Parts List 
l , 2-A1den antenna-g rot11ul assembly. 
3 , 12- llnmmnr111111l ~n i:-iulaut itc suckets. 
4, l :J-~ational lt>O-mmf. tuning condensers 

ST-150. 
2 Xntionnl t.q1c "Il " di a1s YB -D. 
5- l ntt•runtiut1a l resis tor, 1 m cg., 1 watt. 
G, 14-Illini mica cone.lenser, .000125-mf. 
7 , 1G, 20 , ~4 , 32, 35- 4-prong EU.r sockPts. 
S, 10, ID, 2 3, 31, 3!J-Acrates t by-puss co ne.lense r$. 

No. '.?817, capacity . O~·mf. 
!l-Frost 250,000-o hm potentiometer No. CT18fl. 
11-~Ii camold resistor, · :30,000 ohm s, 1 w ntt. 
l G-Iutcrnnti onal resi s tor, .1 nwg-., .G watt. 
17, 21, !:!D-.\ crntes t 4G5 kc. tran sform ers. 
18, ~:!, 30-Acratest resisto rs, 50,000 ollm s, .5 

wntt. 
:2:1-Arrnte~ t rPs istor, l!"i ,000 ohm s, .5 wntt . 
:.'.li-Fru8t potcntiomet<'r, 100,000 ohm s, No. 

6188. 
:!7-Acrn test resistor, 30,00Q ohm s .. 5 w ntt. 
~8-.Acrntest res istor, G0,000 oh111 s, .i:i watt. 
:rn-1\Ji C'nm oltl eontlr-nser, .001-mf. 
34-Acratest I.F. choke No. 2871. 
:3 :>- Acrntes t r esistor, 150,000 ohms. 1 watt. 
~G-Acrn kst coupli ng co1Hl enser • . 075-mf. 
:17-Frost po tentiometer, ti00,000 ohms. 
40- Acratest pu"h-p ull input transformer No . 

583 4. 
4 1. 4:!- F.h,\· ri -prong sorkets. 
43, 44 , 45, 4G, 47,48-Pins of Eby 6-prong socke t. 
-!D- Pow Pr switch mounted. on (J7). 
Special dril11'd nnd fol1lrd panel and chassi s , 

Binn, the Rnrlio ~fan. 
3 Ilnmmorlund tuhP shields. type TS. 
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.PAR T S L I ST FOR Il..\. T TE U Y A XD S P EAKER CASE 

" B est "' 9 -inch mngnd ic spC'a ke r , with special 
wi ndi 11 g for pu sh-pull pen todes, 7,000 ohms 
per s ille. 

3 45-rnlt " B" batte ries. 
2 No. 6 d ry cells . 
1 E hy 6-prong socke t. 

Con n ec i fng w ir e , et c . 
sma ll <' a ~~. S..!> x 1::!.5 x 10.5 inches. 

'.? Alckn l OU plugs. 
:;.foot U-wirc ca ble. 

Th~ coil s are tuned hy i ndiY idual t uning 
condensers so t hat the maximum n ·sona nce 
pt•n l.;:-; c an he ea s ily tu uNl i n. l n cl ivid u a l con 
i rul of t h e osci ll a tor nnd tktecto r tun ing Uials 
i .; Yf' ry handy in tuni ng in w en k or fntling 
:- igna lS. Din i calibrat ion cn n he nrcuratelv n ~
cu mpllshed when t wo dinls a re u setl, tl oing: 
;1wny w ith t h e erro r in 1o:;:g1ng ca us ru lly th e 
u se of a large a n t l•nna comiwusatin.;.; cunckn se l' .· 

Li t th~ need be sa itl in r l'gn r1l s to t he w iri n ;:. 
as t h e va r iou s leads a r e run in n s tra id11· 
fu r wn rll man 11 er. There is one li t tl e kink whi <'l t 
s houill IJe wa tch ed closely . I t wi ll lie ~ P1 · 11 
thn t th e re i s a n e twor k of r esisto r s shun t 1·1l 
a cr oss the " C" ba tte ry and wh e t her t he sd 

TUN I NG PLATE osc Q 
CONDENSER. WINCING 

'"---.__ 
OET. TUNING ....., 
CONDENSER 

CHASSIS 

Sin1ulifie d ding·r a.111 s l1o wlng· " pfck-u1> 
coil" linking d e t e ctor und ol!!l:clllntor. 

Circuit of d e te<.'tor and oscillator f o r 
Denton su11er-h(" t Hhowlng coupling 

coil. 

COIL 2. 3 4 
NUM BER DET. osc. DET. 0 5C . OET. osc. OET. osc. 

TOTAL TUR.NS 3)8 2~ 2311 2~ 1~ 1% 1J{i ll{i 
F RACTIONAL 

TURN % ~ % % ~ ~ Ui Xi BETWEEN TOP 
AN O B OTTOM 

OF COIL 

RANGE M C. 401046 46T053%, 53Y,T062~ &2Yiro1s 

TUNING CONDENSER . CA P. (OET. AND OSC.) = 18 MMF 
E ACH . ( TVPE~ NEW 270 ° STRAI GHT 

FREQUENCY LINE 

I. F . COIL DATA : 

FORM tY4 " 01A 2 \12 " LONG 

PRI. • 50 TURNS N2. 32 0.5 l 
SEC. • !OOTURNS N2 28 ENAM j-:') ..,,, 

(SAME DIRECTION) 

~ 64 TURNS PER INCH 

TUNED WITH A 4-7 0 MMF 

COMPRESSlc°N TYP E T . F 

TU"'-llNG CONDE NSER 
.. a+·~ 

GNO PLATE 

I .F. TRAP cCT TUNEO TO 1.,550 KC . 
. COIL L:1. ~ IOOT 10-'ea LIT>: WIRE ON A 5/ e' "FORM . 

CAP C2. "" 4 - 70 MMF 

i s in oper ation or not the "C" ba tte ry will 
d ischarge th rough the n etwork unless th e ci r 
cui t is opened wh en th e r eceive r Is not i n 
operation. T he d ra in th r ough thes e r esist ors 
i s low enoug h so t h at it equa ls the dra in of 
th e r PCPivf' r on t h e "B" bat teries. Thus w h f' :1 
a se t of " B" batteries i s w orn d ow n t o th P 
poi11 t of repla ce ment it Is time t o replnce th <> 
.. C" ba tte ry . '!'his h as the effect of propc•rlr 
proport ioning t he vol t a ge applied to the g rl1l 
of t he "econll ll e t ector to its pln te voltage. 

If o»Jy 135 volts of " B" is Used there is 
plenty of room to ca r ry all of the coils in 
tha d etector a nd !JScill a tor socket s, a s well as 
the ba ttery-spea ker cable . 

It i t is desired-a nd t h e wri t er d oes it
eoll up abou t 75 feet of enamel cover ed wire 
with a co uple of In sula t ors fo r a semi-portable 
anten na, with a 20-foot length o f wire with 
a clip t o grou nd to some conven ient w a t er p ipe. 
.All of these t hings can be carried w ithout 
any t rouble in th e batt ery compartment. 'l'hus 
the set is complet e for use an ywh er e. 

" r 
------i 

One m a y gather th e Impr ession from the 
above that a long antenna Is n ecessary for 
this set. Short-wave s ta tions In Venezuela 
w e; e r eceived on an antenna 30 feet long. 
'l'hts was at loud speaker volume and one did 
n ot h ave to put his h ead In t he speaker to 
h ear i t . 

it will he found that as the pad
i ng conden ser is r ol d t ed, the background noise 
will sharply Increase at two points. .At th ese 
p oints t he oscilla tor is aligned with the d e
t ect<>r, the lower capacity setting <>f the pad· 
di ng condense r being the correct adjustment 
since th e oscillator Is d esli:ned to work o~ 
th e high frequency side of the d e t ector. In 
o ther words, while there are two points wher e 
t he oscilla t or and d e tect or ma y be aligned 
(w h en t he oscilla to r Is tuned either above or 
below the . det ect or by the amount of the Inter· 
m edia t e frequency) . th e correct se tting of the 
oscillator is equa l to th e d e tec tor frequency 
plus the i n t er med iat e frequency. 

t-4"------------------. 18 ~-"-----------~ 
MATERIAL -
Y16" ALUMINUM 

f'LL HOLES ARE 7/ 32 " DIA UNLESS 
OTfoERWISE SPECIFIED 

Suh1•nn t•I lay out f o r the S- t ube s u1>e r . 

PANEL 

12" 

MATERIAL·- 1/16 "THICK ALUMINUM 

Layout of alun1h1u1t1 fro nt panel for the Denton S-Tube Sut>er. 
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This 3•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 Pentq,grid Converter, 
the type 2A7 or 6A7, which works ve1'y nicely on the "High 
Frequency" bands. 

The receiver presented in this article employs one of 
these . tubes as t)le high frequency first detector and local 
oscillator, and this tube is partly r esponsible 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 described here, provides all that any one 
could want for general short-wave reception, including 
various amateur activities. Although no provision is made 
for band-spread, and would be necessary should one wish 
to use it for amateur work. 

Separate Beat Oscillator for "Code" 
This receiver is really a three tube 

set, so far as ordinary reception is con
cerned; the four th tube is provided to 
allow "CW" reception on code and also 
provide an easy method of locating the 
various shor t-wave broadcast (phone) 
stations; after the modulated signal has 
been located the beat oscillator is no 
longer needed and is turned off. 

The line-up of tubes is as :follows : 
the 2A 7, 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 a s the sec
ond detector gives sufficient audio am
plification to operate a speaker, either 
magnetic or dynamic, 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 oscillator tube 
and plays no part in the reception of 
broadcast (phone) reception, other 
than to aid in tuning or locating the 
station. 

• • Bas'-'-IT'' 
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 coi'ls 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 length and 1 inch deep. All bypass 
condensers and resistors are mounted in this space under 
the set. The layout of parts in th.is receiver cannot be 
changed very much without the necessary 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 2A 7 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 w ith 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 frequency unit and that shown in 
the diagram proved ·i,o be the most stable in osciTiation. 
The circuit as can be seen in the diagram, permits the 
eurrent from the plate and the anode-grid to return through 

The coils used in this 1·eceiver are 
very easy to construct; they are all 
close-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 parta. 



OFFICIAL SHORT WAVE RADIO MANUAL 125 

• • • 
By GEORGE W. SHUART 

(W2AMN-W2CBC) 

the oscillator plate coil. 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 

The parts used, together with shield can, in building the CW oscillator for "code" 
reception. 

it shows no tendencies of going out of oscillation as the 
capacity of the grid circuit is either increased or decreased. 
No increase in stability could be noticed when the oscillator 
grid circuit was changed to a high capacity with lower 
inductance. E ven 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 2A 7 
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 circuit is very small. 

When using single-control in a superheterodyne some 
sort of provision is necessary to get the two circuits to 
traclo. 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 considerably because of the added 90 degrees in 
the tuning range giving less cramped tuning than the 

)( )( 

1 
F F 

GMO CHASSIS 

regular 180 type, a very worthwhile feature indeed. 

Air-tuned I. F. Transformers Used 
Referring to the diagram it can be seen that the interme

di~te frequency amplifier stage is of conventional style 
usmg a pentode tube. The I.F. transformers are the new 
style having air-dielectric tuning condensers. These trans
formers represent a decided improvement in that they can 
be adj1;1sted a~d will ho!~ the!r calibration indefinitely. If 
the bmlder WIShes to bmld his own IF. transformers this 
can be done quite easily. The coils for t he primary and 
secondary should have an inductance of from 1 to 1 3 
mill.ihenries and should be tuned with a 100 mmf. midg~t 
vanab!e condensers. The above values are for frequencies 
between 550 and 465 kc. The regular universal-wound in
ductances are used and should not be coupled too close or 
the selectivity of the ~ransfo~mer will be destroyed; about 
one and one. quarter mches 1s a good degree of coupling. 
The volume 1s controlled by a 20,000 ohm 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 

SW. 
/ ,. (OPTIONAL) 

a+ 

8-

Schematic and also pic~ure 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 ohms 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 a n R.F. 
choke from the 100 volt t ap on 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 screen of the detector is run through 
flexible shielding; this shield should be 
grounded to the base of the receiver at sev
llral points to hold 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 u sed to 
work on a p a ir of pentodes and has a 12 
ohm secondary for use with a dynamic 
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 chassis; this keeps the 
higl1 plate current of the tube out of the 
speaker or phones, should one wish to use 
them. 

Beat Oscillator Details 
Last but not least, is the beat oscillator, 

ased mostly for code reception and this 
unit can be left out of the set if the builder 
is interested only in short wave broadcast 
(phone) reception . The tuning unit of the 
beat oscillator is a home-made affair a nd 
can be constructed very easily. The en
tire unit is inclosed in a shield-can measur
ing 2 'h inches in diameter and 3 inches 
high. A general idea of the construction 
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 ma de 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 value 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 form s the cathode t ap "out in the 
clear." The tap should be about five or 
six inches long. This coil , the 100 mmf. 
fixed tank condenser and the IOO mmf. 
grid condenser and grid-leak a re all 
mounted on a Hammarlund 35 mmf. midget 
tuning condenser. The whole assembly is 
then mounted in the shield can , with the 
sh aft of the tuning condenser projecting 
through the shield; in fact the condenser 
is mounted in a hole 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 tha t the opera tion 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 no 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 been 
made in -conections and that alf ·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 ha lf 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 thi s stage has 
been reached, tune the beat oscillator con
denser until a slight hi ssing 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 th is point. When 
a sta tion is once located then adjust the 
IF. trimmen until full efficiency or loudest 
signal has been reached. During this ad
justment however, the condenser in the 
plate circuit 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 cer:ainly 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 Tlck1er or antenna GRID 
No. 1- 4 turns No. 34 wire 5 turns No. 26 wire 
No. 2- 5 turns No. 34 wlre 10 turns No. 26 wire 
No. 3- 8 turns No. 34 wire 24 turns No. 26 wire 
No. 4- 10 turns No. 34 wire 45 turns No. !!i3 wire 

AU coils close-wound1 Diameter or form 1 ~ ~ inch. 
The abo\·e co ils cover all or the PoPUlar S. W.-broad

ta f.. t and Amat.cur l>ands. 

Any standard commercial SW coils wlU work if de
signed ror 100 mmt. condensers. Otherwise change tun
ing condensers to match eons that are designed to 
work with 140 mm!. condensers. 

St>aclng between grid colb and tickler or antenna 
coil is * inch. 

Parts List-Shuart 3-Tube Superhet 
1-8xI2xI Inch Chassis l/I6 in. Blan. 
1-7x12 Inch Panel 1116 in. Blan. 
I--drum dial-National. 
I-IOO mmf. Variable Condenser, Clock

wise, National-270° 
I-IOO mmf. Variable Condenser, Counter 

Clockwise, National-270°. 
2-35 mmf. Variable Condensers, Ham

marlund. 
8-5 Prong coil forms, small Ha mmar-

lund. 
2-National Isolantite sockets (5 prong). 
I-Nation al Isolantite sockets (7 prong). 
2-National "Airtuned" IF. Transform-

ers. 
3-Tube shields, Hammarlund. 
3-6 prong tube sockets, wafer, Eby. 
2-.5 MF. Bypass condensers. 
I-.5 MF. Bypass condensers. 
7-.0I MF. Bypass condensers. 
3-.0001 MF. Mica grid cond. 
1-22,000 ohm voltage divider, tapped at 

I2,000. 
2-100,000 resistors-! watt, Lynch (In

ternational). 
1-20,000 resistors-! watt, Lynch, (In

ternational). 
1-300 ohm resistors- 1 watt, Lynch· 

( International). 
I-250 ohm resistors-! watt, Lynch ( In

ternational) . 
1-I meg. resistor-1 watt, Lynch (In

t ernational). 
1-20,000 Volume control, Acratest. 
1-Antenna-Ground binding post strip, 

Eby. 
I-Speaker binding post strip, Eby. 
1-4 wire cable. 
For "lleat Oscillator tuning unit, see 

text." 
I-2A7 or 6A7 tube, Gold Seal. 
I-2A5 or 42 tube, Gold Seal. 
I-58 or 78 tube, Gold Seal. 
1-57 or 77 tube, Gold Seal. 

Bottom View of Mr. Shuart's 3-Tube Sa~rheL 
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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 lrom • 
• Interstellar Spaoe 

• MYSTERIOUS radio waves which 
appear to come from the direction of 

the center of the Milky Way have been 
discovered by Dr. Karl G. J ansky of the 
Bell Telephone Laboratories and were 
described by him in a paper delivered 
before the International Scientifi.c 
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. 

were 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 fi;pm 
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 waves arrive has 
been determined. Measurements of 
the horizontal component 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 direction of arrival 
was disclosed. 

Directions such as northeast or 
southwest have no application, of 
course, except to things on the -earth. 
Objects in space surrounding us are 
located by their right a scension, 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 
ascens ion 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, crosses the 
center of the milky way, and also to 
that point toward which the solar sys
t em is moving with respect to the othe'r 
sta rs. Further verification of this di
rection is required, but the discovery, 
like that of cosmic rays, raises many 
cosmological questions of extreme in
terest. 

'rook 40,000 Light-Years to Reach 
Earth 

Electrical energy in the form of radio 

The automatic recorder which made a continuous ink record on 
a moving paper strip, like that sh.own just opposite, of the galac
tic short-wave signals received by Dr. Jansky's special re\lolving 

waves, which sci
entists be 1 i eve 
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 
r ad i o listeners 
throughout th e 
United States in 
a recent broad
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 
p h o n e Labora
tories' exp er i
mental station at 
Holmdel, N. J., 
sounded like 
s t e a m escaping antenna and ultra-sensitive S.W. receiver. 
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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). 1 

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
f erent angles , depending upon the time 
of day and the season of the year. By 
carefully checking the gathered clata it 
was discovered that the waves were 
arriving from the region of th e constel
lation of Sagittarius (The Archer) . 

Mr. Caldwell, in introducing, Dr. 
Jansky, said : 

"These radio impulses from the stars 
were discovered by Karl G. J ansky 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 nave a 400-acre tract in 
the woods, Mr. Jansky has a tremen
dously sensitive receiving set, with a 
long antenna system mounted on wheels 
so 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 rec2iver 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 
di rections, and also that this directional 
maximum was continually rotating 
around the horizon, approximately once 
every day. 
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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 
ear.th's daily rotation. But when he 
began to keep accurate records of the 
shifting of position of this stronger 
hiss, which lS recorded by automatic 
measuring instruments, Mr. Jahsky 
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 public 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. 

P.OTATING 
ANTENNA 

AR.A.AV 
(MOTOR. 

DRIVEN) 

TUNED 
CIRCUIT~ 

TERMINATION ~ APPARATUS IN 
CIRCUITS {IN 80)( ~ <' •LISTEN ING-

MOUNTE.0 ·oN ·AA.~AV) HOUSE .. 

~ 

How the rotating antenna array is con
nected through tuned termination circuits, 
the short-¥•ave signal currents then being 
led through a shielded cable buried in the 
ground to the recording amplifiers and 

the ink recorder itself. 

- ~ L- Ir' "' ,LJ , . 
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The mute evidence of the reception of short-wave signals from space is presented 
above, thi& chart showing just a small section of one of the long records made 

during Dr. Jansky's tests. 

"Evidently then, th e r adio waves or hiss 
Mr. Jansky was picking up was coming 
from some definite spot in the sky of 
.stars, entirely independent of the sun 's 
changing pos iti on among the s t a r s. Th e 
instruments wer e d et ecting a s t ream of 
r adio coming from some fixed point in th e 
universe of stars, outside of the earth, the 
sun or the solar system-radio impulses 
from the stars themselves !" · 

Simplified map of the Southern sky for 
July 21 (10 P. M.) showing point from 
which interstellar short-wave s i g n a I s 

may be expected. 
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Chart above shows direction of maximum 
reception with respect to plane of antenna 

array used by Dr. Jansky. 
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Angles at which ultra short-waves reach 
the earth from point in apace. 
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How ARE SHORTWAVES 
PROPAGATED?": 

This diagram shows the direction of 
maximum .radiation from a vertical an

tenna excited by harmonics. 

B 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 nat11ral without its 
causing any more surprise and attention, 
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 came 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
munication 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 occasionally 
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 n section from the book 
"Rndlon.mnteurs tntlon fCr kurze Well~n." by 
F . Bl)dlghclmer. This should be of grt>a t in
terest to n II short wave amn teurs. 

By F. BODIGHEIMER 

The author gives high credit to short 
wave amateurs 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. 

l=IG 2 

The radiation from a horizontal an
tenna is evenly distributed over almost 

180 degrees, as shown. 

Amateurs Pioneers in Short Wave Work 
:!'>(ow, against considerable resistance, 

these views have fundamentally changed. 
The pioneers of the new conception were 
the . amateurs, who even today have at 
their disposal the greatest experience 
and in part stand preeminent in the 
clarifying of still doubtful · problems. 
Below is a brief outline of the now fa-

·~~~~~~~~~~~~~~~~~~a 

Radiation at various frequencies, 1 to 
4, some of which are partly bent down
ward, some passing through the Heavi-

~ide !aver with parallel deflection. 

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) The• maximum ra(liation from a 
vertical antenna, especially if it is stimu
lated by harmonics, projects obliquely up
ward at an angle. (See Fig. 1.) 

(2) A horizontal 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 

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 
elei:tron density, the electrical conductiv
ity of the layer is greatest. Thi s grad
ual change in the dielectric constant 
effects a refraction similar to a stronomi
cal refraction (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 freouency High 
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HEAVISIDE LAYER 

MOISTURE 

' 
TRANSMITTER SURFA.CE OF THE EARTH 

@ DlF'FUSION OVER THE. T~A.NSMITTER 

ZONE OF AUDIBILITY 

@ Oll=FUSION OVER. THE. RECEIVER 

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 case 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. 

~6) The absorption in consequence of 
the greater ionic 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 

radiation descends 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 
year 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 wintei· 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) communication; 

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) communica
tion. 

TRANSMITTER AUDIBILITY 
@ NARROW ZONE OF 

GR.EA.T 1NTEN51TV OF SOUND 

TRllrl.NSMITTER ZONE OF' AUDIBILITY 

®oF~u':?o z~~ : .. ~~~,'~~~~~TY 
~~~~~~~~F-IG_._6~~~~~~~-·~ 

Vertical antenna (a) excited into har
monic oscillation and hor!zontal 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 not de
flected downward; with regard to their 
usefulness for communication, they be
have almost like light waves. (In so far 
as communicatim with other heavenly 
bodies might be considered, then ultra
short waves would be the most suitable.} 
The limit between the ultra-short waves 

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 also 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 case 
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
spheric conditions, one hears very slight 
energies (weak signals) with the sound 
intensity R9. 

( 15) The form of antenna, vertical or 
horizontal, is of distinct significance. 
From Fig, 6 it is evident that the hori
zontal antenna is more favorable for 
close communication (Europe); the verti
cal antenna, excited on a harnwnic, is 
better for "D~" communication, 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 "beam" 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 nfiected by the Heaviside layer. 

Can We RADIO the Planets! 
A New Use For Amateur Radio 

I F someone had made the statement, 
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 

would have strongly doubted the sanity 
of the man making such an assertion. 

We are getting rapidly over the won
derment created 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 gas adhering to the plate and grid, as shown 

in Fig. 1. 

In the February, 1927, issue of RADIO 
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 came in -for a good deal of 
ridicule at that time; while today Mar
coni, in conjunction with many other sci
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. Th~re is 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 practi
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 MODERN ELEC
TRICS became the basis of the present 
radio law. whereby the radio amateurs 
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• T 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 graphica\]y. 
While revolutionary, the idea is by no means new, and 
recent scientific investigations tend · to show that it 
may already have been accomplished. 

OBSERVER 

Scientists have believed until recently, that the 
so-called Heaviside layer would serve as a barrier to 
any radio waves which mig·ht 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 
to earth, where a receiving instrument recorded them. 

• 
By HUGO GERNSBACK 

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 b e 1 o w 200 
meters. At that 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 bethat 
history will repeat 
itself and interplane
tarian signalling will 
open up avenues to
tally unsuspected to
day. 

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 tw<> 
and a half seconds 
after it leaves the 

transmitter "A". 

I need n<>t 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 
Of 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 emphatica lly 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 5 meters or of 5 centimeters or 
5 millimeters. No one knows, because 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 communicate 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 

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 a 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 easily 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 penetrates 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 21h seconds. 
'rhe reason is that rasio waves, like light 
waves, travel at the rate of 186,000 miles 
a second. A little calculation will show, 
therefore, that for them to go out to the 

Moon, some 238,854 miles, and return, 
will take a trifle over 2112 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 con!'\tantly. 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 r2flected or received. 

Yet, the cost of these experiments is 
not prohibitive, even to the modest ama
teur; and the fame that will come to him 
and his co-workers, when sufficient proof 
is received that signals have actually 
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 <.'Ven re
motely perceive today. It is certain 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 
Mc111ber of Amc•·ica.n Physical Society 

W
HEN Jan Lippershey built !iis 
first telescope 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 Percival 
Lowell first propounded his theory of the 
Martian canals and Mars as the abode of 
life, he, too, was gre.atly ridiculed as a 
visionary; and even today orthodox 
astronomers do not share his views. 
When the first teiescope was built, the 
then intelligentsia could not see any good 
in it, except as an instrument of the 
devil; so ·,viien 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. Spec-

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 so we can send intelligence 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 can 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. hut also for tremen-

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 criticism 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. According to the researches of 
the eminent scientist, Oliver Heaviside, 
the upper layers of our atmosphere are 
supl)osed 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 physicists, 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 noth
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 frequency), 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. Fig. 1 shows a 
vacuum tube, in which (1) is the fila
ment; (2) the grid; (3) the plate. Elec
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, 
ann ~rhich the electrons must first .pierce 
before they can reach the grid .or the 
plate. 

In the Interplanetary Vacuum 
~iven 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 our 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 "conjunc
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. 

Marconi, 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 direction to the exclusion of 
other directions. 

A Super-Reflector 
Suppose we should now er~ t a tremen

dous power plant, which would use, let 
us say, 100,000 kilowatts, radiating the 
power on a wavelength of 2 meters or 
Jess, 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 fact 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 excellent 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 

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
onds. 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 to science in general, if 
found pracdcal. 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 ~he 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 scientist, and chief promote.r of 
the plan, states that the first experiment, 
which is to be followed by others, can 
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 Heaviside theory; and the 
signals, providing the apparatus func
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. 

l\:fany 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 can 
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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BAIRD TELEVISION COMPANY 
UNIVERSAL. SHORT-WAVE SET 

First line up the main sections of the 
variable gang condensers and tighten the 
set screws 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 (half
meshed). 

Next tune in a weak station by adjust
ing the dial which controls the main 
variable condensers and the regeneration 
condenser C7. The regeneration con-

JI $4 
Pt40NOGRAPH VT4 

TSl-

GNO 

denser C7 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, C5 and C6. 

The adjustment of trimmer condensers 
C5 and C6 should be tried on different 
stations at different points of the dial. 

'ss 
VT5 

Cl5 

_S8 
RT 

Parts Required for Baird Univer
sal Short Wave Receiver 

Part and No. on 
Quan. 1'upe Diagrlun 

1 Chassis, all mounted, -with 
S sockets rivekd 

81,82,Sa,84,85,86,87, SS 
3 coll shields CSl , CS2, CS3 
3 tube shields TSl, TS'.!, TS3 
2 condensers ClO, Cl3 
and 1 3-post binding 

strip 
Gnd., Short Ant., Long Ant. 

3 Coll Sockets 89, 810, 811 
2 Pig-tail Resistors Rl , R'.! 
3 .0001 illd. Condensers CS, Cll, Cl 7 
3 Screen Grid Clips 
2 .O'.!~Ifd. Moulded Condensers C9, Cl'.! 
2 Jacks Jl J" 
1 Block Condenser ' -

1 
3 
1 

ClS, C19, C20, C21, C22, C23 
Block Condenser C24, c2;; , C'.!G, ('27 
R. F. Chokes CH3, CH4, CH;; 
3-Gang Baird Variable 

Condenser Cl, C2, 03, 05, CO 
3 Electrolytic Condensers 

1 
1 
1 

1 
4 
1 
1 
1 

1 
1 
1 
1 
1 
1 
2 

1 

15 

1 

C14, C15, ClO 
Baird Power Transformer T 
Baird Power Choke CIIl, CII2 
Bnird Gang Resistor 

R5, R6, R1, RS, R9, RlO, Rll , 

3-Condenser Strip 
Knobs 

R12, Rl3, RH 
02S, 029, C30 

Toggle Swltch-2 pole 
Speaker Terminal 
Combination Potentiometer 

Slfl 
Speaker 

and Switch P, SW2 
Ko. 9 Boirtl ~lidget Condenser C4 
Xo. 15 Baird llidget Condenser C7 
Buffer Condenser C31, 032 
Yoltnge Dl'l"ider VD 
Baird Dini nnd Escutcheon 
Baird Front Panel 
Grid Resistors 
40' Wire 
3-Pole .Switch 
Dial Bracket a nd Lam!) 
AC Cord and Plug 
Hardware Assembly 
Octocolls 15-520 meters Wa'l"e· 

length 

B3,R4 

SW3 
DL 
Pl 

Cabinet (optional-not furnished 
with kit) 

SW~ 

' t 

r 
IX 
i< a ,,, 
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BAIRD TELEVISION COMPANY 
BA\R.D POWER.. CONVERTER-

T HE Baird powe'I" 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
ceiver; third, have no whistles or tuning' 
noises when looking for station~ . 

The S-W converter is designed to op
erate when the broadcast receiver is 
tuned in to 1000 kilocycles. In some 
locations, this setting on the broadcast 
receiver may bring in a nearby local sta 7 
tion, and the converter will operate effi
ciently on any dial setting on the broad
cast receiver from 950 to 1050 kilocycles. 

The 1,000-kc., tuned impedance in the 
"shield can" shown in the diagram, may 
comprise about 300 turns of No. 30 S.S.C. 
or enameled magnet wire, wound scramble 
fa shion, on a small form. Note that the 
two main tuning condensers are ganged, 
as indicated by the dotted line. All the 
switches changing the coils for the differ
ent wave bands are also ganged, and a 
single knob mounted on the front of the 
conVf~rter. 
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Wiring diagram of the Baird short wave converter, showing how a gang switch 
changes the various inductances for each change in wavelength, the range being 

from 19 to 200 meters. 
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BEST MFG. co. 
The BEST Short-Wave Converter 

SHORT-WAVE COILS 
10-200 METERS 

i. 

1• 
/4 

40-80 

l. !OT.{ 
~ N•.16 

~ (~~ .. "~i~) 
. -r 

60-ZOO 
METE~ 
COIL. 

METER 
COIL. 

- l"l'IONT PANEL END -

20-40 
M!.TER 

COii... 

NOTE:
l<EEP THIS 

WIRE SEPAR· 
ATED FROM 
OTHER WIRES 

TO PLUG. 
\. 

'-....._ 

60,000 
OHMS 
1 WATT. ..,_.. 

5 -PRONG 
PLUG 

10-20 
METl!A 

COIL 

This converter employs only two 
tubes, a '27 for the oscillator and a '24 
for the detector. It will be seen that the 
plate and heater supply for the two 
tubes in the converter is obtained from 
the power-supply unit in the broadcast 
set, through the medium of the five
prong plug. Very little drop in voltage 
was reg-istered when using this converter 
with the averag-e broadcast receiver; but, 
if the converter must be used with a 
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 the winding data for the four coils 
used to cover the various short-wave 
bands from IO to 200 meters. Bakelite 
tubing (I '\4 and % inches diameter and 
4% inches long) is used to wind the 
coils on, in the manufactured unit. If 
you can obtain no bakelite, the coils may 
be wound in the manner illustrated, an 
wooden rods previously boiled in paraf-

fin; or on cardboard tubes of the diam
eter specified, soaking the tubes ·in hot 
paraffii; b~fore using. If you 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 
condenaer,each unit of I40 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 o~ the panel, acts 
as a vernier to finish up the fine tuning. 

The R.F. chok~ built and tried out in the 
original converter has about I millihenry 
inductance, comprising IOO 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-Tw:>-.gang Hammarlund midget con
denser; each unit I40 mmf. 

1-Hammarlund midget condenser, 80 
mmf. 

I-Hammarlund equalizer condenser, 
screw type, 80 mmf. 

I-Shield box, 6 by 7 by 10 inches (Blan). 
2-Tubes-one '27 and one '24. 
2-UY-5 prong sockets. 
I-Five prong plug. 
3-.006 mf. bypass condensers-Flecht

heim 
1-.00I mf. bypass condenser-Flecht

heim. 
1-I0,000 ohm, I watt resistor-Electrad 

or other make. 
l-60,000 ohm, I watt resistor-Electrad 

or other make. 
I-6,500 ohm, I watt resistor-Electrad 

or other make . 
I-R.F. choke wound as specified, or 85 

M.H. Hammarlund (as used in model 
here illustrated). 

1-N ational Baby vernier dial. 
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CROSLEY RADIO CORP. 

SHORT-WAVE 
SUPER HETERODYNE 

Model 136-1 
Specifications 

Mocl:e1 136-1 is ra. it.en 1tuibe sUJpe11heiterodyne ror op
eraitiron f!l"Om A. C. e'leicltriJc circt.tiit;s. Lf1i.ve :set;s of ooils 
giive the following ;frequency m!liges : 550 ro 1500 KC, 
1500 to 3500 KJO, 3'500 to 6500 KC, 6500 Uc> 12000 KiC, 
and 12000 to 20000 KJO. The mtermediia.te fireqUJe!!lcy 
used is 456 KC. 

Tubes And Voltage Limits 
'Ilhe fo1'lowing are the vo~tages measured wilbh the 

receiver !in operating oonra'tJilon llmt w]th oo sign.al to 
the antenna circuit. Use a hi:g1h .resistance 'D. C. vo1t-

Tube Position 
Plate 

-56 Oscillaoor 415 
-58 1st Detector 275 
-58 1st I. F . Amplifier 2715 
-518 2nd I . F. Amplifier 27'5 
-56 Diode Detect.or 0 
-56 Push Pull A. F. Amplifier 131.5 
-56 Push Pull A. F. Amplifier 1G5 
-4!2 Output 2'70 
-42 Output 270 
-80 Rectifier 370 

,.,,. L-'l St!J 

@@ 

@ 

@ 

meter (1000 ohms ·per volt, or :more) for ia:ll but fila
menit volitages. In Il1lelaSUl'ing filament or heaJteir 
voLt·ages use a Jiow m.nge :A. C. meter. 'I1he vollta€e 
'l.imiltJs are + or ·- 10 % of values given 1n tale follow
ng tiable. 

Llne V'cllitage--1117.5 volts (235 ,ror 220 volt reoeiveins> . 
IF'.1a!t;e .vollbage measured .from pl:ate oonJbact to 

daithlOde rointa.ot. 
-· SuppreSslO!r gTid voltage measwred from SUIPIN"essor 

griid oOilltlaiot tJo oatihode con.tacit. 
:Bi.as viol;tage measured ·from cJa/!JhJodle contact to 

dhass.is. 

Screen 
Grid 

100 
100 
100 

275 
275 

Voltages 
Supp. Bias Fil. 
Grid 

0 2.5 
0 10.0 2.5 
0 2.5 2.6 
0 4.0 2.5 

0 2.5 
0 7.0 2.5 
0 7.0 2-.5 

20.0 6.3 
20.0 6.3 

4.8 

ir'?~;f'b~,~~;f~!~D ~~~ llb· / CH"9$ 1 ~ f\5$E"1 

~.~~-~-t~~!~!~(~::::~ . -~: .i~'~ ~~~~ W 1a 1 N~ 01~0 · 
,. ,l-n. ,-.r e.. 
• ·••-n<j-B.Ll ~ 

- -----
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DE FOREST RADIO CO. 
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This diagram shows how the various parts of the new DeForest Short-Wave 

Receiver are connected. 

The standard production model 
of the new receiver includes four 
plug-in coils with a tuning range 
of 14 to 195 meters. Of course the 
ambitious amateur may wind up 
other coils to cover higher or lower 
wavelength to suit his individual 
requirements and desires. These 
four coils, with their accompanying 
regenerative tickler coils, are 
wound on thin bakelite tubing pro
vided with four pin-jack prongs. 
The three lowest wavelength coils 
are made of No. 18 enameled wire 
and the largest of silk covered No. 
28 wire. The tickler coils are all 
of No. 28 s_ill~-c.wered wire. 

The unusually small dimensions 
of the receiver are made possible 
by the ingenious mounting assem
bly, in the form of bakelite sub
panel, located three-fourths of an 
inch below the top of the cabinet. 
The sockets from which the vac
uum tubes are suspended upside 
down are incorporated in this sub
panel. The two audio frequency 

transformers are mounted on the 
two end plates of the aluminum 
case, and the two midget variable 
tuning condensers as well as the 
variable resistance regeneration 
control are attached to the front 
panel. The resistances and re
maining 21;2 microfarads of by
pass condensers ·occupy the re
maining space at the rear of the 
cabinet. For further simplifica
tion, the leads of the battery cable 
are soldered directly to their 
proper positions in the wiring, 
eliminating all binding posts and 
connections. All of these battery 
and telephone leads are bypassed 
to the grounded frame of the re
ceiver. 

The voltage applied to the tubes 
of the new receiver are as follows: 
R.F. plate, 90 volts; R.F. screen
grid, 45 volts; detector plate, 45 
volts; first audio, 45 volts plate 
with a filament minus connection 
for grid bias; second audio, 9o volt 
plate with 41;2 volts grid bias. 

00 00 00 00 
o.:JININC\I 

~ 0 0 0 0 
~zzzz 

] ~ ~ ~ ~ 
E-t ~~g~ 

+;!~~+=' 

C':)C':l"'1'<4> 

- ~!NM~ 
"<5 0000 uzzzz 

TtL. 



i 
I 
I 
I 20T. • 

OFFICIAL SHORT WAVE RADIO MANUAL 

DETROLA RADIO CORP. 
S\.lORT-WAVE CONVERTER-

r r 
26 J 17Tl 

TURNS I • ( L ,r \ 

( 
21 ) 

TURNS I 
l 

145 

O~CILLATOR COIL 

TAP 

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

plied in "kit" form. 

I H!!.28 (ON 1 '/16 I.O. TUBE) 

L----- -------

EMERSON RADIO & PHONOGRAPH CORP. 

,[ S · 21 • C .m,;>ed Sw1/d 
Pos1//0n I· t!- 21 ~cycles 

,, 2•..J..5-d.5 .. 
.1 • /. .,,.-.J.1' .. 
-f • 550- l'!IOO K1loayc/es. 

Voltage 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 foll. 

58 Oscillator __ ...... _ .. -Ground to plate 230-245 
235-250 
235-250 
235-250 
100-125 
230-245 

58 R.F. Amplifier ______ _ 
58 1st Detector ____ _ 
58 I.F. Amplifier ___ _ 

57 2nd Detector -------
59 Output tube -------

Line voltage, 115v. 

Screen 120-140 Cathode 
90-110 3-4 

90-110 
W-110 

235-250 

1-2 
3-4 
4-6 

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. 

I f 
1,000 0.1· 
OHMS· Mr;;· 

Sl C.S2 • WAV~ 8Al'IO 
$WITCHES 

tlOV., ~"""""' ( 
A.C ....,..'""1'9--- "'\.._. -------

MOO EL 801 

+8 

' - - 7.000 .0.1-
0HMS ~-MF. 

..... 

TONI! 
CONTIWL 

SWITCH 

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 broadcast 
band from 200 to 550. meters. Thi~ 

receiver is encased in a handsome wal
nut cabinet; the chassis is an 8-tube 
super heterodyne. 

Among other features found in this 
very smooth working receiver we find 
100 pe;: cent automatic volume con
trol, full-range tone, control, visual 
neon tu~ tuning, electron coupled 
circuit, a pre-selector antenna circuit, 
high sensitivity and diode 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 €he stages, a very high 
amplification is obtained, together with 
a very well balanced circuit, so that 
a surprisingly fine quality of reproduc
tion is obtained. A dynamic 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, 
etc. 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 16 7i" high by 14 'h" 
wide, by 8 7i" deep. 

Os cilia tor Coils 

Tickler _____ _______ 37 turns No. 38 enameled wire. 
Grid __ ___ __ ________ approximately 74 turns, No. 32 ena.m. 

tapped at 37 turns wound on Y." 
tube with 1/64 space between the 
two windings all close wound. 

Detector Coils 

Short Wave 
Antenna. ____ 8 turns No. 32 single cotton covered. 
Grid ..... -.,.-.-... 30 turns No. ·32 eila~. 

Coils wound in same direction on a YB" form. An
tenna coil is wound over the ground end of the grid 
coil, all coils close wound. 

Detector Broad~ast coil 
Antenna coiLL52 mh. 
Band PllSS ..... .245 mh. 
Grid ................ 212 mh. 

No. 38 enam. 
No. 40-7 strand litz. 
No. 40-8 strand litz 

Above coils are universal wound and mounted on 
a M" dowel stick, spacing between grid and band pa33 
coil is M inch. 
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ELECTRICAL RESEARCH LABS. 
(ER.LA) 

SPACE WOUND ON!~' 
0.0. BAKELITE TUBING"I 

Ll•lO,N. N!.2.8E. j I 
Ll. 15 N. CJ. N!.ZeE. I I 
l3•.36N. N!.28E . >-' 
l4• 61/iN. N!.Z8E. f 
l5•6N.N!.28E. I 
L6 • 20N . N~ . 28 E. f 
l7• 3N . N!36S.S.J 
l8 • 450 MICRO HENRY 
~~~2°.URNS 
f~-~,---'"" 

'TO POWER SUPPLY 

ER.LA 
s.w. 

CON V E.R. "'fE R. 

It covers 
the s h or t wave 
bands from 200 to 
60 and from 60 to 
15 meters; a wave
length chart is fur
nished. The conden
ser capacity joining 
Ll 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 
disc sliding within 
coil Ll. 

EMERSON RADIO & 
MODEL 

PHONOGRAPH CORP. 
L-755 

JT-33 

.IT-~ 

- SC/fEMATIC C/IJCt/IT-
- .Hot¥:L J.-T!i5 /;?ECEIYE,f;-

SS 
DJOde-lhoo'e 

~Ill 
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EXPERIMENTERS RADIO SERVICE (ERDEL) 

80 TO 200 
METER 
COIL 

SOTO 200 
METER. 
COIL '--> 

BllACKET 

BAKELITE 
STlllP 

ANT. POST 

it!. OET 
57, 

I 

8+ 

The ""Challenger" 9·Tube Superbe1 

14T. ~ N2 . 20 
ENAMEc 
(SPACED) 

40 TO 80 
METER 
COIL 

T 

TS 

tf 
I 11 ,_ 

i" 
8 

N2.16 T JOT. ~ 
EN AMEC 

(SPACED) 

7" 
if 

_j_ 

20 TO 40 
METER. 
COIL 

l4: 
T 

SPECIAL SCREEN GRID 
CONNECTOR. MADE FROM 

SCREEN GRID CLIP AND i't ) 
OF OLD SCRl!EN GlllD TVS/ 

_,-""()~~ 
FLEXIBLE CONNECTOR nos CLIP 

FROM ROTOR OF C22 GOES ON 
CAP~ Vl 

)( )( 
... 
R9 ~ 

8+ 

I"'23 
-x • 

ru; Cz6 •Xv 

Analyzing the circuit of the "Chal
lenger," we find that it is really un
usually straightforward and simple for 
a nine-tube set. There is a first detector 
Vl using a 57 pentode tube and cou
pled inductively to the 56 oscillator VS. 

There are three intermediate frequen
cy stages employing 58 tubes (V2, V3, 
V 4). The l.F. transformers are peaked 
at 465 kc. This high intermediate fre
quency has been selected as most desir
able since it results in a close approach 
to "one spot" tuning. 

The· second detector employs a 24 
tube (V5), with power detection. This 
is coupled resistively to the single audio 
output stage. 

The full-wave 80 rectifier (V9) and 
its attendant filter circuit are of con
ventional design. Following standard 
practice, the 1000 ohm speaker field is 
made to serve as one of the filter 
chokes. Electrolytic filter condensers 
are used at C24 and C25 and a 25 mf. 25 
volt cartridge-type electrolytic con
denser is used at C26 to by-pass the 
pentode bias resistor. 

A 1,000 ohm potentiometer at R6 in 
the cathode return circuit of the three 
intermediate frequency tubes provides 
an excellent sensitivity control. Volume 
is controlled by means of the Electrad 
potentiometer R14, which in effect 
varies the load resistance in the detec
tor circuit-that is, the resistance coup
ling between the second detector and 
the output stage. 

PMONI! ~ACK 

R.JO 
/ 

RIS 
B+ 

SPEAICER 
l:OIEU) 

) 
B+ VOICE 

COIL 

ja;l .... .... 
C24 C25 ll20 

~ 

r/ 
.UPltODUCER. 
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FEDERATED PURCHASER, INC. 
FE.DERATE.D '' Al R- ROVER..'' r-1~·1 (S) (S) 

2.) 

,~ 

OHMS 75,000 ....-" 
OHMS -

T·-Cl N! .~~ ENAM. 1--i N! 
1
ieTfJiAM 

/. 

WIRE ~ ~RE 

zJf r- Li....- 3/1e" ,______.~ l/.sa" 

1 l11i=:,~- ~-=i:'!a' 
·- "'\ 7T. \. 9T 

Ml. 30 !NAM. N2. 30 ENAM 
WIRt (TICK.) WIR! (TICK) 

GTOF11 Sl':C. Gt~F 
PTO F+ •TICK. (~~'"'' •) .._s- BOTTOM VIEW OF COIL 

PJ~F+ ~HOWING PINS 

6=:J 23(i-:' N&.2$ 52T(~~ - 28 
~ . ./ f.NAM. WIRE ENAM WlRf: 

~~.!'." .,Y,,£ 

~ >.:~ 
2 30 ENAM 
Wl~E (TICK.) 

- COIL DATA-

~ 
7 TURNS N2. 18 
C .C . WIRE TIGMTLY 
WOUND ON 

SUS BA~, .,.,. 'f 
(;ND. 

A-. B
e+ 

A+ c-
13 .5V. 

e+ 
135V l'IG. 2. 

Parts List for "Air-Rover" 
Acratest Triple Binding Post. Aerial & Ground 

Connections 
Acratest Twin Phone Tip Jack, Speaker or 

Phone Connections 
114" 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. Th""e 
are accessories. Not furnished with kit. 

Coil A-200 to 80 meters 
Coil B-80 to 40 meters 
Coil C-40 to 20 meters 
Coil D-20 to 10 rrieter~ 

SPECIAL 
NOISELESS 
AERIAL 

I 

EXT"'-, 
GROUND 

TICl<lfR 

\.. 
Fl 
I 

®, 

~ 

, F 

CHASSIS 

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 rneg., 1h watt Resistor 
75,000 ohm Potentiometer 
150,000 ohm, I watt Resistor 
1 rneg., I watt Acrates t Resistor 
6-ohm Acrate.;;t Rheostat 
.00015 mf. Acrates t Variable Tuning Condenser 
.0001 mf. Acratest Mica Condenser 
.00025 mi. Acratest Mica Condenser 
.01 mf., 400 volt A cratest Cartridge Condenser 
.5 mf .. 200 volt Acratest Metal Casf' Condenser 

,.,.~ 

/ 

c6_ 
PHONE5 

OR 
SPEAKER. 

' 

8+45 
70 67.SV. 

Four-Pron g wafer-type socket, marked for '32 
Tube, riveted to ch assis 

Five-Prong wafer-ty:Pe socket, marked for •33 
Tube, riveted to ehassis 

Four-Conductor Battery Cable 
Drilled Metal Chassis and Drilled Metal Front 

Panel, three sockets riveted to chassis 
I-Screen grid clip 
Three Knobs 
Dial Escutcheon Plate 
Hook-up W ire 
Piece of Bare No. 14 Wire for Item 
Spa,..hetti 
Hardware Assortment 

Meters 
Wave
length 
200-80 

80-40 

40-20 

FEDERATED 
''ARGONAUT'' 

ARGONAUT PLUG-IN COIL DATA 

Grid coil turns 
52 T. No. 28 En. 
Wound 
32 T. per Inch 

Tickler turns 
19 T. No. 30 En. 
Close wound (CW) 

23 T. No. 28 En. 11 T. No. 30 En. 
Wound C-.W. 
16 T. per Inch 

11 T. No. 28 En. 9 T. No. ·30 En. 
3-32" between turns C. W. 

20-10 5 T. No. 28 En. 7 T. No. 30 En. 
3-16" between turns C. W. 

Coil form-2).i'' long by Hi" dla. 4-pln base. 

Distance 
between 
2 coils 
J.i" 

'------------®----------- __ _/ 

Part~ List "Argonaut" Two Tube Short 
Wave Receiver 

1-Acrat est Triple Binding Post. Aerial 
and Ground Connections. 

2-Acratest Twin Phone Tip \Ja ck, Speaker 
or Phone Connections. 

3-l 'A" 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 Coils . 
Coil A-200 to 80 meters 
Coil B- 80 to 40 meters 
Coil C- 40 to 20 meters 
Coi l D- 20 to 10 meters 

A Four-prong wafer-type socke t for 
the short ·wave plug-in coi l is ri veted 
to the chassis. 

5-Acratest Short Wave R.F. Choke, 4 mh. 
inductance. 

6-Acratest 4 to 1 Audio Frequency Trans-
former. 

7-5 Megohm, 1h watt Acrate s t Res istor. 
8-100,000 ohm Acratest Potentiometer. 
9-6 ohm Acratest Variabl e Res istor. 
10-.00015 mf. Acratest Variable Tun ing 

Condenser. 
11-.0001 mf. Acratest Mica Condenser. 
12-.00025 mf. Acratest Mica Condenser. 
13-.1 mf. 200 volt Acratest Tubular Con-

d enser. 
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 

for 30 Tube riveted to chassis. 
17-Drilled M~tal Chassis and Drilled 

Metal Front Panel. Three Four-Prong 
Socket s riveted to chassis. 

Three Knobs 
Special Acratest Short Wave Dial 
Dial-Escutch eo n Plate 
Hook-up Wire 
Piece of Bare No . 14 Wire for Itein 3 
Spaghetti . 
Hardwa re A ssortment 
1-Pair Headphones, or Extra Sensitive 

DX Phones, or Magnetic Speaker. 
1-45-Volt "B" Battery. 
2-No. 6, l1h volt Dry Cells. 
2-Tri ad or equivalent 30 type 2 Volt 

Tubes. 
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"DISCOVER ER..'' 

OENOTES CONNECTIONS TO CHASSIS 

NOTE . 
BP 1 AN 0 8 P 2 USE'O WITMOUT 

GROUND F'OR. DOUBLET ANTENNA, FOR. 
ORDINARY ANTENNA, BP1 15 AERIAL 

CONN.ECTION, AND 6P2 IS FOR. GROUND ELECTROSTATIC 
.SHIELD \ CONNECTION. 

110 v., c{t\__ 
A.C. ~.,..:r..r..r.r. 

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 
oscillation 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 h as to 
be pulled out of oscillation for voice recep
tion or music. 

Therefore, keep the antenna trimmer 
condenser Cl6 constantly in step with the 
main tuning condenser Cl, C2, so that 
exact resonance is obtained in both of these 
tuned circuits. Turn the regeneration con
trol dial and after the whistle of the in
coming carrier has been heard, carefully 
tune Cl, C2, which are on a common shaft, 
and adjust C16 for absolute resonance. 
Then you will find at this time that you 
can advance C16 control with greater signal 
output. 

Parts List Acratone "Discoverer" 
5 Tube Set 

1-Acrateet Two-Gang variable condenser, 
.00014 mf. each section, (Cl. C2) 

6-.02 mf. 300 volt Acrates t cartridge con-
densers, (C3, C4, C5, ClO, Cll) 

1-.1 mf .. 200 volts Acratest condenser, (Cl2) 
1-.6 mf., 200 volts Acratest condenser, (C6) 
2-.0001 mf. Micamold Mica Condensers, (C7, 

CS) 
2-2 mf., 400 volts Acratest Electrolytic Con

denser, (C9) (Cl3) 
1-Acratest Dual 8 mf. ( ea . section) E lec· 

trolytic condenser (C14, Cl5) 
1-25 mmf. USL Midget variable condenser, 

(Cl6) 
1-300 ohm 'h watt Acrates t resistor, (Rl) 
2-2000 ehm, % watt Acratest resistors. (R2, 

R9) 

T1 \. 

(.. SW. i ON R.5 

1-26,000 o'hm. 'Ji watt Acratest resistor, 
(R3) 

t~S meg .• % watt Acratest r esistor, (R.() 
1-25,000 ohm potentiometer (R5) and switch 

(Swl) 
2-.25 meg., % watt Acrates t res is tors, (R6, 

Rl2) 
2-.5 meg., 1h watt Acrates t res istors, (R7, 

RU) 
1--.1 meg., 1h watt Acratest r es istor, (RS) 
1-50,000 ohm, 1h watt Acratest resistor, 

(RlO) 
1-26,000 ohm, 1h watt Acrates t r esistor, 

(Rl8) 
I-Full-Vis ion vernier tuning dial a nd 

escutcheon with p ilot light VS 
4-Acratest 6 p rong wafe r type isolantite 

sockets , (Vl, V2, Ll , L2) 
1- Acrates t 6;prong wafer type sock e t (for 

s peaker connection) riv e ted t o c hass is. 
1-Acratest 5-prong wafer type socket, marked 

for 56 tube (VS) 
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 tran s former, (Tl) 
2-Acrates t tube shields, f or tubes Vl and 

V2 
1-Acratest s nort.wave R.F. choke (L3) 
I -Dual antenna- g round binding post, (BPI, 

BP2) 
1-DriBed metal chassis, cad mium plated, 

11 1/z "x9 % "x2" high 
1-Metal shield plate 11 % "x5" No. 20 gauge 

(Pla te "C" ) 

2(:Ii:i:~ ~.~~Ii P.~~·)s, 5"x5" No . 20 gauge 

1--Power supply cord a.nd plug 
2- Screen grid c lips 
3-Small knobs 
1- Earphone Jack (Jl) 
1-Set 8 Special s hort-w ave coils , covering 

10 to 200 m eters (Ll, L2) 
1-5- prong speak e r plug 
1-Dynamic Speaker, 81h" Dia . with 1800 ohm 

fie ld tapped at 300 ohms; matched to out
put of ~9 tube 

ALL CONNECTIONS ARE INSllll COIL FOtMS 

.-----------..~ SllOU wit.VE 
COIL LI 

W--.mtlc--+-rrr~'-"' / , .,_ .......... ., .. 

BLANK 

8P(J1 ---/GMO. 
I ·~ GNO. • 5 3• ANT. 
s. •" 

BLANK 
50Ck'ET CONNECTIONS 
FOR SMOltTWAVE COIL Ll 

PRIMARY 5fCONPARY 

SOCKET CONNECTIONS 
FOR SHORTWAVf COIL L2 

(BOTTOM VIEW OF SOCl<ET) 

( BOTTO"' V!£W OF SOCkET) 

( . 
ALL CONNECTIONS .ARE INSIDE. COIL FORMS 

Details of Plug-in Coll8 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 supply is A.C., of 
course, and should be capable of de
livering 2 % volts at 3 amperes. Most 
every experimenter has a small 21h 
volt transformer, which will safely car
ry the l<;>ad of 3 ampi;res, so the fila
ment supply 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 normal operating 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 very 
simple and essentially follows the old
er 2-tube All-Waver. The small an
tenna coupling condenser, which is 
mounted 011 the front panel, gives the 

VOYAGER. 
-maximum values of coupling between 
the antenna used and the tuned cir
cuit, which consists of the plug-in coil 
and the .00015 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. Regeneration is controlled 
by means of the 75,000 ohm potentfo
meter connected between the chassis 
and the 150,000 ohm resistor. Thi~ 
series resistor drops the maximun. 
voltage of this circuit to the point that 
will permit smooth regeneration con
trol and pro\tide the m!iximum sensitiv
ity. 

The screen circuit is by-passed to 
the chassis and ground by means of 
the 1h 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 
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GNO. 
,/ 

t 
"8-" 

OOU8LET 
~NTENNJI -...._ 

"DOUBLET" 
CONNECTIONS 

FIG.2 

)( 

x 

FIG.1 

be obtained by variation of the grid
leak, which in most cases seems to be 
most satisfactory when a 2 meg. leak 
is used with this 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 
obtain the maximum and smoothest re
sults. 

Coils are available which will permit this 
receiver to tune from 200 meters . down to 
15. Additional coils may be obtained to 
use with this tuning condenser which will 
permit tuning in any of the stations in 
the broadcast 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 and 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 connections on 
these coils are for radio frequency ampli
fication and unless this point is understood, 
the connections as indicated will not give 
the regenerative effect which is so desired. 
Care should be taken at this point to see 
that the proper connections are made to the 
feed-back coil so that the set will go into 
oscillation and give the best results. 

)( ••-F,-IL-. ----tr-C.-T.-., 

x... ~ ~s 41 
"2.s v., A.c:" 

8+180 
TO 2SOY. 

47 PW0

R. 
TUBE SOCKET 

' 

FIG . .3 

2.5 v., 
A.C. 

PLUG 

I 

FILJIMENTS 

S+MA><. 
1ea"s~.-

PLATI! OF 69 
IN 8.W.SET _,, 

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 sh.own 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 CONVER.TER... 

ANT. 

HIGH FREQ.. 
SAND 

I 
\ 
\ 

i!EAR_,,/-, 
COIL 

11 11 

T 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 broadcast 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 
a ten-tube broadcast receiver, you have 
eleven "working" tubes in your short 
wave combination receiYer, two of the 
tubes being rectifiers, of course. The 
value of such a combination, which re· 
suits in a short wave super-heterodyne 
receiver, is just beginning to make itself 
known to broadcast listeners and short 
wave fans as well, a nd the tremendous 
amplifying power of the combination of 
S.W. converter and B.C. receiver brings 

NO ZO ENlMELEJ 
WIRE . 

START AT"f; 
3 .0TURNS TO 
HOLE"A' AND 
CROSS OYER 
ON SIDE OF 

MUB SHOWN 
TO F4NISH 
AT LUG 'F : 

HIGH FREQ.. 

BlND ~"'-''-'-'-"""" 

res 

l 

MEO. FREQ.. 
Bl ND 

C1 • .0001· MF. 
C2 • . I-MF. 
(3 • .I-MF. 
C4 • .1-MF. 
CS• .01-MF. 
C6 • 360 MMF. 
C7• .360 MMF. 
ca • 5 TO 30 MMF. 
-C9 • 5 TO 30MMF. 
CIO a.50 TO 100 MMF. 
Cll•SOTOIOOMMF, 
C IZ •ZOO TO 600 MMF. 
CI~• 1000 T01500 MMF 
C14•4100 TO 4700MMF 
C15 • 200TO 600 MMF. 
C16• .03·MF. 
C17• .03-MF. 
R 1 • Z0,000 OHMS 
RZ • 10,000 OHMS 
R3 • 1,000 OHMS 
R4 • 10, 000 OHMS 
RS• J0,000 OHMS 
R6 • 10.000 OHMS 
R7• 20.000 OHMS 

OUTLET FOR BROAD
..,.. -CAST RECElllER 

11ov .. 60"' 
•\ 

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 coil winding data and condenser 
as well as resistor values are given in 
the diagrams. With regard to the in
ductance shunted a·cross the condenser 
C15, this combination may be a regular 
broadcast 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 t ube. The R.F. choke ch may 
be about .5 millihenry. The iron cor~ 
choke ch, connected 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 coil. 

TICKLER'-.., 
...._,,,.=~-'-=~ 11 
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GROSS RADIO CO. 
EAGLE BAND-SPREAD SET 

.r" .002-MF. 

(0£1.) 

32 
Ir----. 

""' s+ 
C.7 '/2.V. 

A+') 
B

GND. 

B+~ 
671/2V. 

RED 

P F G F "i 
20-40 METERS 
WMITE 

G8~4T. 
MQ . '28 D.~.( . 

WIA'f: 
(Cl..OS,•WOUN0) 

CLOS£ 
.wouND 

YELLOW 

22l)n 
Ni. 22 
o.s.c 
WIRE 

p F' ~ ~ ~ 
40-80 ME.T~S' 

ORANGE 

PFGF "'\ PFGF"'\ 

'.200-.3SO Ml!TEQ.$ 350-SOO M£TE~9 
1.t/4 •DIAM . BY 2 '/&•LONG (OVERALL) '/a' SMOULOEI>... 

C:a+ 
135V. 

Four plug-in coils give the "Eagle" a 
range of 17 to 200 meters, in these steps: 
17 to 30, taking in the 20-meter amateur 
and 25 meter relay broadcasting channels; 
30 to 63 meters, covering numerous come 
mercial radiophone, aircraft and relay 
broadcasting stations; 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 small condenser C2, controlled by a 
very smooth action vernier dial, is in par
allel with the "tank" condenser Cl. The 
idea is to spot the approximate location 
of any particular short-wave channel on 
Cl and then to do the actual tuning with 
C2. The band spreading action takes place 
at any position of Cl, 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 now returning to merited popularity, is 
used in preference to the resistance method 
because it is absolutely noiseless and posi
tive. The detector slides into oscillation 
with that slow, gradual hushing sound 
characteristic of the perfectly functioning 
circuit. 
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HAMMARLUND MFG. CO. 

G A 

l 

RI• VOL.CONTROL 

RZ • TONE CONTROL. 

"COMET" RECEIVER.. 

~OV.,A.C. 

The interesting all-wave superheterodyne circuit developed by Hammarlund engineers. The wave bands from 14 to 550 
meters are provided for by changing two plug-in coils at soc kets "WL'' and "OSC," insuring maximum freedom from dead
end losses. All circuits are fully by-passed and with the carefully designed I.F. stages, and A.F. amplifier, a signal of 

great volume and high quality is assured on all wave lengths. 

For maximum efficiency throughout Although it is obvious that a lower 
the entire wide range of frequencies intermediate frequency would afford even 
which this receiver covers, special Isolan- greater selectivity, bY reason of a further 
tite form plug-in coils are used. These increase in the percentage frequency 
·provide complete coverage of all the difference, there is another considera
bands, including broadcast. There are tion which makes a high intermediate 
five sets of coils, two coils to a set, hav- frequency desirable. All superheterodyne 
ing the following ranges: 14-30, 28-60, receivers are subject to "image" inter-
56-125. "120-300, and 240-550 meter.s. ference, which stated briefly, means an 

undesired signal whose frequency differ
ence from the desired signal is exactly 

- DATA ON COMET COILS - 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 465 K.C. was chosen as the inter
mediate frequency for the "Comet". 

WAVELENGTH PAI MARV SECONOAR'f LENGTH 
RANGE ... WIRE N! . WIRE OF 

COILH'- METERS "'''" ~IZE llRffS SIZE WINOINt;. T.P.I 

1-0SC. 14-30 4 Ht300.S.C. 6 H!ZOD.S.C. I 000 6 
1-W.l. 14-30 4 . 7 . 1.167' 6 
2-0SC. ZS·,. 4 12 . - 1.000" IZ 
2-Wl. 28-60 4 . 14 .. 1.167" 12 
3-osc. 56 •125 5 " " 24 •· 1.000· Z4 
3-W.L. 56-125 5 . . .. 33 . 1.375 ' 24 
4-05t. IZ0 -300 10 .. .. " 44 N! zas.s.c. -765' 56 
4-W.L. JZO-JOO s 78 1o/41 llTZ 1. !'3 .. 56 
s-osc. Z40·550 14 " .. . 70 N!.28S.S.C. 1.zso· 56 
5·W.L. 240-SSO 0 . .. " 114 TWO BANI( 1.0GZ." 

to/41 LITl. 

ALL COILS WOUN.D ON ISOLANTITE FORMS 
l'/z' OIAME.TER. . ALL PRIMARIES WOUND IN GROOVE. 

l/16" WIDE, Y64" DEEP 5PACEO Y1G" FROM 
SECONDARY 

INTER.MEDIATE TRANSFORMER COli.S 

TWO ' UNIVERSAL .. WINDINGS OF ID/41 LITZ WOUND 
ON TREATED WOODEN CORE 9/16" 01 .. METER. . 

EACH COIL HAS INDUCTANCE. OF l.Z; MH. AND 
'THE TWO COILS .. RE SPACED 31/JZ " AP .. R.T 

lNTERMEOIATE (LONG WAYE.) OSCILLATOR COILS 

TWO "UNIVERSAL" WINDINGS OF N! 3Z 0.S.C. 
WIRE WOUND ON TREATED WOODEN CORE 9/IG" 

OIAME.TER . EACH COIL HAS INDUCTANCE 
OF .SMH ... ND THE TWO COILS ARE SP .. CED 

1/4" APART. 

Discussion of Circuit 
The super-heterodyne has often been 

referred to as the "king" of radio re
ceivers, chiefly because its circuit simpli
fies the problem of obtaining uniform 
radio frequency amplification of almost 
any desired amount and at the same time 
a high order of selectivity which is also 
substantially uniform over a wide band 
of signal frequencies. 

With the superheterodyne principle 
this difficulty disappears. By means of 
the local hetero.dyne 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 

amplifier then has the task of amplifying 
the 465 K.C. signal (for which it is 
tuned) and reducing (or rejecting alto
gether) the 455 K.C. interference. This 
is · comparatively easy as the percentage 
difference here is 10/ 465 or over 2%. 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 percentage differ
ence of more than 2% (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% • 
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HAMMARLUND MFG. co. 

- HAMMARLUND-
" CQ MET PRO" 

( PROF[SSIONAL MODEL, 
HIGH FR[QU[NCY 

SUP[RH[TERODYNE 
RECEIVER) 

An intermediate frequency 
of 465 kc 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 
the selectivity and sensitivity are kept· 
high. 

"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 effect is obtain
able throughout the entire range from 
15-250 meters (20,000 to 1200 kc). 
Condensers Cl, of 138 mmf. each, 

''COMET 

~ 
t2.ooo'w 

TAPERED 

10,000 w TAPER£0 

PRO" 

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 re
ceiver may be tuned to any frequency 
within its range. After this has been 
done, the main tuning dial, which con
trols condensers C2 and C3, will 
provide subs.tantially true singb con-. 
trol over a relatively narrow 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. Coila <tn he wound on standard forms) 

Coil No. 
AAW.L. 
BBW.L. 
<.,CW.L. 
DDW.L. 

EEW.L. 

Wavelengtb Primary Secondary 
Range Turns Wire Siae TurD8 Wire Sizo 
15- 31 3 No. 30 DSC 7 No. 20 DSC 
28-61 3 .. .. 16 .. .. 
56-120 4: 29 

lllHZ!!O 5 55 

8 
~?i{4Lu 
10/41-two 
bank, Bilk Li ts 

T.P. I 
6 

12 
24 
56 

TPI eQ.uals Turrui per lncii. 
--rhe turns given aro a Cl.Ude only-the induct.a.nee ahould oe I}') or 2% greater than o ur 
present No. 5-W.L. coil. 
osc eou. ( to be wound on new forms-with holes for tap-these coila have no primaries). 

Coil No. 
AA-OSC 

BB-QBC 

Cc--OBC 

DD-QBC 

EE--OBC 

Wa vele altth 
Range Turns 

15-31 7 

28-61 

56-120 23 

115-260 39 

80 

Wire Sise 
No. 20-DSC 

2S-8SC 

T.P.l 
6 

12 

56 

60 

Tap at 1 2/3 turns from 
bottom 
Tap at 2 2/3 turna frorn 
bottom 
Tap at 4 2/3 turn.e from 
bottom 
Tap at 9 2/3 turns from 
bottom 
T ap at 16 2/3 turn11 from 
bo ttom 

All ta pa to be soldered to tbe "P" terID.in&l pf eoila CC-W .L., DD-W .L., <.,C,..OSC and D D-OSC: 
coila a.Lio to have jumper& between the "G" terminal llD.d the "H" terminal ne:xt to the "K" 
term.ina.I. 

Form• 1 and 7 elxteenthe inch diameter 

.02 

~__,~f'Y~'.--.-M~Fl~D,·~~~-47 

3250 

2250 

250.000 
uJ 

05 
MFD. 

25.ooow 

L. S. 
( 4000 ui) 

FIG.1 

adjusted the entire spread band will 
be above that frequency. Conversely, 
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 
s'tandard frequency signals, certain 
stations known to be well controlled, 
etc. 

This type of band spreading circuit 
necessarily results in a non-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 
kc wide and narrows t(} 300 kc wide at 
10 mega-cycles (using the "AA" coils ). 
With the "BB" coils the band width is 
1000 kc at 10 me. and 150 kc 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" coils. 
In this range, the 26 mmf. condensers E 
and F (Fig. 1) are connected into the cir
cuit also. However, no switch is necessary, 
as this additional connection is automatic
ally made when the "CC" and "DD" coils 
are inserted in their sockets. The fifth coil 
prong (which is not u sed in Coils "AA" 
and " BB") is used for this purpose in 
Coils "CC" and "DD." In this frequency 
range the band width varies from approxi
mately 1200 kc. at 4.5 me. to 225 kc. at 
1.5 me. 



158 

L3 G 

OFFICIAL SHORT WAVE RADIO MANUAL 

HATRY & YOUNG 
HV- 7 B A.C. SET 
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HEATER. CONNECTIONS 

Complete wiring diagram of the Hatry type HY-7B, short-wave super-bet, designed for A.C. operation. 

Coil 
01 

023 
045 

Table of Coil Turns 
OSCILLATOR COILS 

La• L 3 Tap 
28 None 
18 None 
10 6 

L4 
H 
10 

6 
@ @ 

ANTENNA OR DETECI'OR COILS 
Coil LI L2* L2 Tap 
Al • • . . . . . . . • 6 35•• None 
A2 . . . . . . . . . . 3 19 None 
A3 . . . . . . • . • . 2 12 5 
A4 • • • • • • . • • • 2 9 7 

Lv 
None 
None 
None 

c 

:~ 
c 

·~ 
PLACING OF L3 

WINDINGS 
OF 

L4 F 0-(0SCIL) COILS 

A5 . . . . . . . . . • 2 7 4 
• L3 and L2 are wound with No. 22 

all other w indings are No. 30 D.S.C. 

6 
4 

D.S.C.; 

Windings are placed not more than an e ighth
inch apart on National coil-forms and are wound 
:-is c lose to the bottoms of these forms as is r ea
sonable. 

•• For this coil L2 is 35 turns of 30 D.S.C. 
instead of 22 ga UJle. 

Ll-Antenna winding of A coils. 
L2-Grid winding of A coils. 
L3-Grid winding of 0 coils. 
L4-Plate winding of 0 coils. 
L5-C6-C8-C5-L6-R5 comprise an inter-

mediate R.F. transformer and are 
all included in one can. L5-C8 
must tune to 1,500 kc. or slightly 
higher. See original HY-7 article 
for suitable dimensions. 

~ 
OSCIL. COILS ;- 01 - CKT. B 

OZ3- . B CIRCU.ITS 
045- .. 

"' 

L6-R.F. choke. ANT. COILS CIRCUITS 

L7-Tickler in Detector l.F.T. which also 
includes L3-C8-L6-C5-C7. 

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

Cl-National 50 Mmfd. midget short-

Details of oocillator and antenna coil circuits. 

wave condenser~ ST- or SE-50. R3-2000 ohms Electrad flexible. 
C2-Same as Cl but used as vernier and R4-400 ohms bias resistor. 

range extender. R5-2 megohm Electrad metallic leaks. 
C3-Sangamo .01. R6-3 megohms Electrad metallic leak. 
C4- .00025 Mid. R7- .1 megohms Electrad metallic leak. 
C5- .25 Mfd. non-inductive 200v., R8-50,000 ohms Electrad Royalty po-

Sprague. tentiometer. 
C6- .0005 Sangamo. R9- .15 Megohms Electrad metallic leak. 
C7- .0002 Mfd. Sangamo. RlO- .01 Electrad metallic leak. 
C8-100 Mmfd. Hammarlund equalizer Rll-5000 ohms Electrad Truvolt type 

EC-80. B50. 
C9- .0001 Mfd. Sangamo. Rl2- .25 Megohm Electrad metallic leak. 
ClO- .0005 Mfd. Sangamo. Rl3-l Megohm Electrad metallic leak. 
Cll- .01 Sangamo. Rl4-2700 ohms 2 watt Durham resistor. nov. 
Cl2-1 Mfd. Flechtheim, 250v. Rl5-1500 ohms Electrad Bl5. A.C. 

PLACING OF 
WINOINGS 

OF 
A-(ANT.) COILS 

Rl-5000 ohms Clarostat potentiometer. Rl6-20 ohms centertapped, Clarostat. 
R2- .25 megohm Electrad metallic leak. Rl 7-10 ohms centertapped, Clarostat. Wiring diagrams of the HY-7B plate, 

filament and heater supply. 
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GRQUoll> SYMl!oL-!- USED TO INDICATE CONNECTIONS 10 
SHIELDING AND METAL SUB-BASE -
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swz. 

t ' 
C- A- B- A+ 67+ 8+135 
9 GNO. B 

Complete wiring diagram of the 6-tube short-wave receiver designed by Mr. L. W. Hatry, and which embodies 
double detector principle with intermediate amplifier. 

List of Constants 
LI-Detector coil primary or antenna 

-winding; 
L2-Detector coil grid winding; 
L:~-Second-detector tickler. 8 turns 

of No. 30 D.S.C. on top of L4 at 
"B+" end; 

L4-1.F.T. winding, 140 turns No. 30 
D.S.C. on 1-inch (outside diam
eter) tubing. Three required; 

L5-0scillator-coil grid winding; 
L6-0scillator coil plate winding; 

CKl-R.F. chokes, Hammarlund shielded 
type. In manufactured l.F. trans
formers for the "HY-7," CKl, L4 
(and L3 in one), and C3 are with
in the shielding can along with C9 
or C6. Thus live circuits are fully 
shielded; 

CK2-Hammarlund shielded R.F. choke. 
One or three required; 

A.F.T.-National A-100 audio trans
former. 

Cl-50-mmf. Hammarlund or Pilot 
midget condenser for first-detector 
tuning; two required; 

C2-.0l-mf. Sangamo fixed condenser, 
by-pass for R9; 

C3-0.25 mf. Sprague midget fixed con
denser, six required; 

C4-100-mmf. mica variable conden
sers (Hammarlund "EC80" equal
izers), three required; 

C5-.001-mf. Sangamo fixed condenser, 
two required if second detector is 
'40. (C5 becomes .0002-mf. if sec
ond detector is '12A) ; 

C6-200-mmf. Sangamo fixed conden
ser. Grid condenser for detector; 

C7-Same as Cl, but tuning condenser 
for oscillator; 

C8-1-mf. Tobe fixed condenser; 
C9-500 mmf. Sangamo fixed conden

ser, three required unless second 
detector is '12A (see ClO) ; 

Cl0-500-mmf. for '40 second detector, 

or 200-mmf. for '12A; 
Cll-.001 mf. San~amo fixed condenser; 
Rl-15-ohm Y-axley filament resistor, 

three required; 
R2-2000- or 3000-ohm Electrad flex.ible 

resistors. Used for R .F. choking 
or filtering effect, 4 required; if 
substituted in place of CKls in 
home-made job, 7 would be re
quired; 

RS-Second-detector grid-leak, Elec
trad metallic type. 7 megs. for the 
'12A as second detector, or 4 megs. 
for the '40; 

R4-100,000 - ohm Electrad metallic 
fixed resistor, leak type. Reduces 
D.C. voltage placed on space
charge grid; 

H.5-50,000- or 100,000-ohm Electrad 
"Royalty" variable resistor, poten
tiometer type for volume control; 

R6-2-megohm Electrad metallic lea k, 
two required; 

R7-Resistance to set filament voltage 
on tubes. Y axley 4L or any 2-ohm 
rheostat or r esistor adjustable to 
approximately 0.9 ohm; 

RS--1,0,000-ohm Electrad metallic grid
leak resistor; 

R9-50,000-ohm Electrad "Royalty" po
tentiometer . Biases first detector 
for best detection; 

SWl-Battery switch, Yaxley "Type 10." 
Turns second detector in and out 
of oscillation ; 

SW2-Same as SWl but turns battery 
current on and off. Two required. 

Additional requirements in parts: two 
5-prong tube sockets for coil sockets; two 
4-prong sockets (Pilot) for first detector 
and oscillator tubes. If the standard 
"HY-7" aluminum chassis is purchased 
with the kit, the four additional sockets 
are riveted in place. A dial is needed 
for C7, and about 18 inches of shielded 
wire for wiring. 

0 I I I 

Z ..-<NCO 
coo 
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INSULINE CORP. OF AMERICA 
A.C. CONQUEROR. 

! 2.s v' 
AC 

B+ 
1301/ 

B-

Diagram of connections for the A.C. "Conqueror" short wave receiver. 

The circuit comprises a one-stage 295-600 Meters 
radio-frequency amplifier, regenerative R.F. coil 107 turns. 

detector, and three-stage audio-frequency tu~ne:. ::ilt~!9 ;~::r;~ ~~e t~~::d:~·t:: 
amplifier. It is tlte typical short-wave tickler. 
type, with plug-in coils to cover the en-

10 
~~1:nns~a coil is 1-15/l6" in diameter 

tire short-wave and broadcast bands. The complete set of coils covers the 
Five tubes are used: A screen-grid type range of from 14 to 600 meters. Two 
'24, three type '27's and a type '45. In coils are used to cover the broadcast 
the power pack is a t,Ype '80 ret:tifier. band. This is an advantage; it spreads 

Accurately made, rigid, well-balanced the low wa".l)len~h broadcast stations 
coils are essential to properly cover the over the entire dial and they are mc:ire 
entire range and maintain selectivity and easily separated _and. tuned in. As f_ar as 

. proper regeneration control. The coils broadcast reception is concerned, this set 
are probably the most important part of ranks with the best. T~is type of coil js 
the set. The form is of genuine hard the same as th_at used rn almost all ship 
rubber, 2" in diameter, rigidly held on and shore stat10ns. 
metal end supports. The wire is wound The two 2,000-ohm resistors are for ob
in grooves in the hard rubber and cannot taining the proper "C" biasing voltages. 
slip. The wire ends are connected to The r.f. chokes sho.wn in the radio-fre
socket terminals on the coil base. Plug quency amplifier and detector plate leads 
contacts are placed in the set. The ab- are also important for efficient filtering. 
sence of plug contacts on the coil makes Excessive a.c. hum in short-wave sets 
it less vulnerable to damage when lying was traced to the detector. Probably the 
about not in use. a.c. magnetic field surrounding the detec-

THE COILS tor heater causes modulation of the plate 
17-28 !Meters current by affecting the electron stream. 

R.F. coil 6 turns. However, this has been completely wiped 
Det. coil 4 turns on the secondary, 1 out by proper filtering. In the first place, 

tum on the primary, 4 turns on the 
tickler. the detector heater is maintained at a 

27-45 Meters positive bias of 65 volts-by means of 
R.F. c<>il 11 turns. the bias resistor in the powe1 pack, Fig. 

tu!!::· 
0
C:ilt:e t:~i.!a~~. t;e t=~~n~':.ryih! 2. Thfa biasing voltage, together with 

tickler. the .001 mfd. by-pass condenser con-
40-80 Metera nected between the detector heater and 

R.F. coil 19 turns. cathode and placed directly at the detec-
Det. coil 18 turns on the secondary, 4 tor socket, reduces a.c. hum to a point 

:kki:r.on the primary, 8 turns on the where it is imperceptible--even with 
75-150 Meters headphones connected to the output of 

R.F. coil 34 turns. the three-stage audio amplifier. 
Det. coil 30 turns on the suondary,. IO 

turns on the primary, _15 turns on tho 
tickler. 

145-300 Meters 
R.F. coil 54 turns. 
Det. coil 64 turns on the secondary, 15 

turns on the primary., 18 turns on the 
tickler. 

The Power :Supply 
The power supply is clearly shown in 

the diagram of Fig. 2. It supplies the 

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 fluctuation 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. 

-.8~ 
ooI -o 
B-

Circuit of "B" supply unit. 
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INSULINE CORP. OF AMERICA 
2TUBE SCOUT 

17 13 
I 

UOV.,A.C. 
o~o.c. 

'>. . 

RED 

~____.:~~ 412 
SW) 

ALAN RADIO CO. 
"PRIZE WINNER.'' 

Though primarily intended for head
phone operation, this set will operate 
a magnetic or small dynamic speaker 
on many local signals. The circuit uti
lizes a sensitive type 78 grid-leak de
tector, a 43 power amplifier, and a 
25Z5 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 capacity of 
165 mmf. or .000165 mf. and about 9 
mmf. (.000009 mf.) minimum capacity. 
This, coupled · to a 10:1 tuning dial, 
malces for faiily easy tuning. 

In the antenna circuit, a small "trim
mer" of 40 mmi. maximum has been 
included for the elimination of dead. 
spots. 

Coll Data For Use With i65 Mmf. 
Coil Forms : 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 di amet er of wire. 

All windings wound in same direction. 
Grid termina l of form not used. 

Wavelength 
(metera) Grid Tickler 

Se para-
ti on 

TyJl:O of 
Tur DB 

Type of 
Turns wire wrre 

'A'-14 to 35 No. 20 enam. 5 No. 28 sec 3 5/32" 
'B'-34 to 63 No. 20 enam. 11 No. 28 sec 4 5/32" 
'C'-02 to 112 No. 24 sec 19 No. 28 sec 5 1/8' 
·n·-110to195 No. 26 sec 48 No. 28 sec 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, etc.) 
1 15 h., 100 ohm filter choke 
1 25 h., 350 ohm filter choke 
CONDENSERS 
1 .00004 mf. Ant. Trimmer (Hammarlund) 
1 .01 mf. bypass, Aerovox 
1 .02 mf . . bypass Aerovox 
1 Prizewinner 165 mmf. short-wave con

denser 
1 .0001 mf. mica bypass condenser (El

menco) 
1 .00035 mf. mica bypass condense r (El

menco) 
1 10 mf. 25 volt electrolytic bypass (Du

bilier) 
1 Filter block consistin&: of two 8 mf. and 

one 16 mf. 200 v. electrolytic condensers 
(Aerovox, Wego) 

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 
djrection, 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 
broadcast receiver and complete in
structiuns and wiring diagram come 
with each converter. 

It is ·a very simple matter for the 
pur1·hafler to quickly connect the con-
verter to his broadcast 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 is 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 convenient 110 volt AC 
or DC lamp socket. The dial on the BC 
receiver js 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 Scout S-W Con
verter 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 . 

Wiring diagram of the new "Alan" Short
Wave Receiver-it employs plug-in coils 
to change the wave bands. The tubes are 
operated in 11eries with a small resistance 

acroBS the line. 

RESISTORS 
1 6 meg. resistor 
1 600 ohm one watt resistor (Elmenco) 
1 100,060 ohm 'h watt resistor (Ehnenco) 
1 60,000 ohm potentiometer (Centralab) 
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INTERNATIONAL RADIO CORP~ 
ALL-WAVE DUO RECEIVER_ 

T HE International All-Wave Duo i~ 
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
trol which operates for both short ancl 
long wave reception; one switch for 
changing from long to short .w~ve i:ecep
tion. There are no "plug-1n c01ls 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 band-No. 1, 20 to 75 meters; No. 
2, 75 to 125 meters; No. 3, 125 to 200 
meters. 

The Duo is an eight-tube "super" het 
chassis; the tube equipment consists ~f: 
2-235 Variable Mu; 3-224 Screen Gnd; 
1-227 Oscillator; 1-247 Pentode (out
put) ; 1-280 Rectifier. 

""---..... _ .. ,.. Two-dial "dual" receiver, tunes from 
20 to 600 meters; without "plug-in" 

coils. 

Diagram f ..... r all
wave International 
receiver-the wave 
bands are changed 

by a switch. 

--, 
U·2.. 

The Duo short wave receiver operntcs 
with oscillation under control at all times. 
You can hear the carrier waves on the 
short wave stations, without the "whist
ling sound". In other words, the Duo 
tunes in short wave stations the same as 
a regular long wave distant station on 
any standard set; you only hear the voice 
or mµsic. 

The International All-Wave Duo can 
be obtained in a mantel type cabinet or 
chassis only for export. 110-220 A.C. 
voltage transformer which operates on 
50 to 60 cycle current is furnished as 
standard equipment. 

Simple Ope'l'cttion-The A.C. Switch 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. 



OFFICIAL SHORT WAVE RADIO MANUAL 163 

COLIN B. KENNEDY CORP. 
COMBINATION L.W. g, S.W. SET 

.0001 MF. 
3 POU:· 3 WAV SWITCH 

BREAKING AT POINTS "X" 
(OVNATRON, 

osc. 
/ 

50,000 .as MF 
OHMS 

\ 
~ 

/ 

/' 10,0~0 I OHMS 

REGENERAnON / 
r'VVWVlf-"J\NIW..'V'-4 AN 0 VOLUME/ 

SQ.do 50,000 
Ol-IMS OHMS 

I 

.-----------GND. 
..__~ ____ ..__.._ __ ......... __ _._ __________ ...,.+180~ 

The receiver is not of the super
heterodyne type, but uses a dynatron 
oscillator, the output being taken from 
the screen of this tube through a con· 
denser as shown. The frequency of the 
)scillator is fixed at approximately 1530 
K.C., but can be varied. 

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 wave 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. 
Incli1ding the audio stages, a total of 11 
tubes ·are employed for short wave. 

KENNEDY GLOBE TROTTER 
CONVERTER... 

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 position, the 
antenna is automatically connected di
rectly to the long-wave receiver and the 
output of the short-wave unit is discon
nected. The broadcast receiver may then 
be operated exactly as though !he shnrt-
wavi: set or converter were not there at all. 

When short-wave stations are desired,. 
this switch is turned to the particular 
point, which includes the desired wave
length, and the filament switch is turned 

. (lower left hand knob) to the "on" posi-
It will be noted that on the back of particular type or make of broadcast re- tion which will turn on -the short-wave 

the short wave. unit a wire has been ceiver for obtaining t.he. ~est res~lts. unit tubes and light up the dials. 
brought out wh1c.h may be connected to After the short wave umt 1s m operat10n, 
either one of the two binding posts near this wire may be tried first on one and The long wave r eceiver dial must then 
thP end of th" base. The . purpose i~ to then on the other of these two posts, anci be turned to the end of the scale, or 
enable the user to adapt the unit t o his permanently left where best results are 1,500 kilocycles. 
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LEOTONE RADIO CORP. 

4 TUBE 

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 t'wo 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 be used with this short-wave re
ceiver or approximately the same size 
antenna as that used for broadcast 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 

+ 

"'" (;NO. -

ORY BATTERY 

high sensitivity and also smooth opera
tion of the regeneratiQn characteristic, 
the detector operating approximately 
on the square law. Regeneration is 
controlled in this detector circuit .bY 
means of the 100,000 ohm rheostat 
(potentiometer) which is connected in 
series with the 22.5 volt B plus feed, 
as illustrated in the diagram. 

A volume control is also provided in 
this interesting circuit. In series with 
. a 15-ohm 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 cir
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 0.25 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 pl~-in coils for 
0.00014 mf. capacity . . h!den, '(Bruno). 

1-30 millihenry honeycomb R .F. choke coll. 

B+ 22 1/2 V. 

SET 

CONDENSERS: 
I-two-gang 0.00014 mf. tuning condenser . 
5-0.01 mf. mica condensers. 
1-0.5 mf. bypass condenser. 
1-0.00025 mf., mica condenser. 
1-0.0001 mf .. mica condenser. 

RESISTORS: 
1-15 ohm fixed filam ent 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). 

1-3 meg. pigtail resistor . 
1-100,000 potentiometer, with switch at

tached. 
3-0.25 meg. (250,000 ohm) pigtail re

sistors. 
1-1.0 meg. pigtail r esistor. 

OTHER REQUIREMENTS: 
3 UX and one UY sockets. 
1 antenna-ground connector. 
1 speaker connector. 
1 six-lead outlead cable. 
1 drµm dial, scale. escutcheon. 
1 shielded box· with hinge cover, overall 

9%" wide x 8'%." high x 8%". 
1 chassis with shield compartments, to ilt 

inside shield cover. 
2-"C" batteries; 1-3 volt, 1-22 'h volt 

(small ""B" unit). 

LEOTONE-ALDEN PLUG-IN COIL DATA 
Melen! Dis~noo 
Wave- between 
length Grid coil toms Tick! ... turns 2 coilli 
200-80 52 T. No. 28 En. 19 T. No. 30 En. 7f' 

Wound Clooe wound (CW) 
32 T. per inch 

80..{() 23 T. No. 28 En. 11 T. No. 30 En. 7f' 
Wound C. W. 
16 T. per inch 

40-20 11 T. No. 28 En. 9 T. No. 30 En. 
3-32" between turoa c. w. 

20-10 5 T. No. 28 En. 7 T. No. 30 En. 
3-Ul"betweentomo C. W. 

Coil form-2!-i" long by 1}4' dia. 4-pin hue. 

(" 
D.25· ---3V. = 

-+ 

I 
0 .5· 
MF. 

"I 
OUT· 
PUT 

j 

~ 
B+t35V 

The interesting hook-up devised by the Leotone engineers, whereby maximum strength of signal is obtained, with. a minimum 
of battery consumption. An A. C. model is also available. 
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EASTERN RESEARCH LABS. 
"LEUTZ" YAC~T RECEIVERS 

l!!.OET. 
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2!i!!. U'. 
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MAIN 
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) 

+ 
110V.,A.C. 
SUPPLY ......... 
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B+ 

GHD. 

B-
G 

SHORT W•vE Rece1v£t. 
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Powa P•cK 
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'i 
12.000 
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VOLTAGE 
DIVIDER. 

G. 

Wiring diagram of the short-wave receiving aet installed on the :yacht, "Araa" 

e THE successful design of broadcast 
receiving equipment for yacht in~ 

stallations is a problem all by itself and 
is not generally understood. With the 
craft at dock and near broadcast trans-

'35 

' ' 

'-

. 00014 I.IF. 

sw. 

110~ 

mitters, any average broadcast receiver 
works fairly well. With the yacht 
under way, it is another matter and 
each im;tallation must be given indi
vidual consideration 

' 35 35 
465KC. 465KC. 

Wiring diagram for the "short-wave" superhet receiver installed on the yacht 
"Migrant." 

Range 15 to 2000 Meters 
The "ARAS" installation is divided into 

three receiver sections. First there is the 
main broadcast receiver covering 200 to 
570 meters, together with a power ampli
fier. Second, there is a short wave tuner 
covering 15 to 200 meters, the output of 
which can be switched through the power 
amplifier of the above broadcast receiver. 
The third section is an auxiliary 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 
broadcast wavelengths when the vessel is 
in European waters. 

The main broadcast receiver has three 
stages of high gain tuned radio frequency 
amplification 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 electrically 
to the optimum value for the different 
wavelengths received . 

The plate Circuit of the dete'Ctor 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 broadcast band· 
reception as an auxiliary. 

Tubes are arranged as follows: 
-27 Oscillator 

3 -35 Intermediate radio frequency 
stages at 465 K.C. 
-27 Second Detector 
-27 First Audio 

2 -50 Power Push Pull tubes 
Power Pack (in separate case) has 

2 -81 rectifiers 
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EASTERN RESEARCH LABS. 
MODEL ''C" 1" Moo EL" L" s ETS 

3 AUD IO Slit.GE UWIT 

Complete wiring clia.na.m of the Leutz short-waYe receiYer; three stages of a uclio amplification a~·e used. 

These t wo receivers, "Model C" 
a nd "Model L," are of unit construction, 
and resemble in appearance the famous 
Leutz "Transoceanic Silver Ghost," pre-· 
mi er long-wave receiver . The short-wave 
receivers, however, are not quite as 
lengthy,. having at most only four units; 
whereas the "Silver Ghost," when a ll the 
units are assembled, comprises six. 

The u n it form of construction a llows 
extreme flexibility. The units compris
in g- . the detector and the audio stages 
·may be combined to form the r eceiver; 
if g r eater volume is desired, one or both 
of the H. F. stages may bP added. 

LEUTZ. 

S.W. CONVERTER_ 

Appearance of Leutz adapter that ma~es short-wav~ recep
tion possible with your broadcast .receiver. It has its own 

"B" and filament-'heater supply. 

Hook-up of Leutz S.-W. adapter; only 
two wires connect to B.C. set. 



OFFICIAL SHORT WAVE RADIO MANUAL 167 

LINCOLN RADIO CORP. 
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.02's- C°~>-----~ 
MEG-. -

"' ... 
TO 110\1., 

AC . 

EI 

'' ON· h~F·· 
SWITCM 

r.s:: 2 1.r:. 3 

!OOV'. ... 

Diagram of t h e new Lincoln R -9 Superheterodyne, especia lly designed for reception in the short -wave spectrum fro m 9 to 200 
meters. Switches select the proper coils for each band. 

Photo above-business-like appearance of the n ewest Lin ~o l n 
off-spring-, the R-9 short-wa\'e super-het, with 11 tubes. 

• OWING to the increased demand in 
both commercial and broadcast lis

teners fields, many months of develop
ment work have 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-wave 
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 15-550 meters 
have h ad. 

Si lver-Contact Band Selector-Switch 
The general plan of the R-9 employs 

the proved design of the DeLuxe 
SW-33, 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-

1s t po s itio n 8.8 meters to 16 .8 
2nd pos ition 14.6 m eters to 27.7 
3rd position 2 7.4 m eter s to 51.6 
4th position 48 .2 mete rs to 99. 
5th pos ition 86 .2 meters to 216 . 

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 l.F. stage 
is of balanced-grid push-pull construc
tion, feeding into 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 1-80. 

Due to the remarkable action of the 
Wunderlich tube, perfect automatic 
,·ol•tme control is had by controlling the 
complete I. F. amplifier. This feature can 
be eliminated and the set w ill work without 
A :V.C. l;>y qianjpulating a switch on the 

front panel. 

"C.W." Reception Provided for 
A beat oscillator is employed for i·ecep

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 
accurate tuning to the exact center of the 
carrier wave and also indicati ng unmodu
lated carriers which can be tuned with per
fect accuracy. This valuable 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 tuning dial and the one 
to the right for band-spreading, which is 
effective on all frequencies. In commercial 
work, where the operator on ly works a 
s vecified band of frequencies , thi s band
spread diaf is very desirable, allowing wide 
separation on the dial. 

Sensitivity and Volume Controls 
The regulation of sensitivity and vo lume 

is identical with the Lincoln DeLuxe 
SW-33, and it is one of the most sa ti sfac
tory systems for the broadcas t li stener as 
well as the commercial operator. In order 
to get distance in the conventional type 
of receiver, one is required to advance the 
sensitivity contr ol to a point where heavy 
noise and signal can be heard loud enough 
to disturb the whole neighborhood; while 
in t h e new Lincoln system, the sensitivity 
control can be advanced to a maximum, 
giving power to reach any distance and 
the volume control can be at minimum, 
with speaker volume only loud enough to 
be heard a few feet away from the speaker. 
Thi s system a lso allows absolutely silent 
tuning by the u se of t he signal indicritor. 

The R-9 model is of the table mounting 
type, having a heavy meta l removable cover 
•nd heavy metal front panel. The chassis 
is mounted on a wood b ase with mou lding 
at bottom , and the whole unit is attrac
tively fi n ished . 

A separate power pack is used, iden 
;ica l with the large DeLuxe aH-wave model , 
together with a dynamic speaker. A head 
ohone jack is incorporated. 
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LINCOLN RADIO CORP. 
DELUXE 32 MODEL-

TOP\otONO . 
' 

6ROWN ~~ wn~~ 2 ~tiif~.c . +::gv. 

Com lete wiring diagram of the new Lincoln De-Luxe "All: Waye" sup~r-het, which _tunes from 15. to 550 m.eters at a 
singfe "twist of the wrist". The various coils used for tum ng m the different wavelen~ths 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 Lincoln 

new All-Wave Super is interested par
ticularly in short-wave reception, or only 
listens in occasionally on short waves, 
this cleverly designed and highly efficient 
r eceiver, will appeal irresistibly. Tun
ing in short waves is a "cinch" with the 
new Lincoln-a simple twist of the wrist 
on the ba.nd-selector switch puts imme
diately at your service the following 
wavelength ranges: 15-30; 30-50; 50-
100; 100-200; and finally the broadcast 
range of 200-550 meters. 

The length of antenna depends on lo
cal absorption. Ten feet of antenna in 

.one locality will equal a 50-ft. antenna 
in another. As a general thing, build
ings of steel construction require a 
longer antenna to compensate for loss of 
absorption in steel, state the Lincoln ex
perts. Antennas from 15 to 100 feet will 
work satisfactorily. 

Operation Hints 
First you connect A.C. line t(> wall 

socket; turn right-hand control knob 
until switch is turned on, and see if all 
heaters are operating. 

See that all adjusting knobs on top of 
l.F. (intermediate amplifier) cans point 
to marks on top of can. 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 signal 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 is 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 be selected by switch at left side of con
need not be used for the majority of long- trol panel and the range is divided as 
distance reception, and for that reason 
there. are two regulations ~or ~ower; foll~~s: 30 meters 30- 50 meters 
allowmg the use of low amphfic:ition for 50_ 100 meters 100-'200 meters 
the nearby more powerful stations. In 

0 550 
t 

fact a range up to 2,000 miles in the 20 -: me. ers. . 
b 'd b d b b ht · 1·th Each group will register from 0 to,.160 roa cast an can e roug m w . 30 
very good volume on low power, and only on the dial. For mstance, ~n the .15--:
when extreme distance or short-wave re- meter band th~ 15 meters will register at 
ce tion is desired need the high power low end of du~! and t~e 3~ meters at 

P.t . b d upper end of dial, and hkeWise through-
posi ion e use · out all of the group. The De Luxe "10" 

and "32" models tune very sharp and 
How to Use Volume Control dial must be accurately set in resonance 

Never advance the volume control past with the station as it is very easy to 
the point of stability. Tremendous am- pass over a short-wave station, espec
plification is available before oscillation ially in the higher frequencies. Also, it 
will occur. The strength of the incom- is very essefltial that the left-hand an
ing signal is directly proportional to the tenna trimming knob should be kept in 
amount of amplification required; and resonance to bring in the signals. 
when a signal is so weak, due to atmos
pheric conditions, that same cannot be 
heard with a reasonable amount of am
p!'ification being used, nothing can be 
gained by advancing the volume control 
further. 

Selecting Wave Bands By Switch 
The range of the Lincoln De Luxe 

"32" equipment is from·· 15-550 meters. 
This ranire is divided into five groups to 

Now assume that you wish to tune in 
G5SW (Chelmsford, England); from 
your Jog 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 switch to the 15-30 
meter position; turn your dial to about 
6!i; bring the antenna trimmer to reso
nance; and tune slowly both sides of this 
position until G5SW is located. When 
W8XK is broadcasting on 25.25 meters, 
G5SW 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 85-meter 
band will be found near 60, with switch 
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 position. 
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Data for the oscillator and ant('nna coils used in the :Midwest S-W Converter are given 
nho\·c; all coils wound with No. 31 D.S.C. (double silk covered cotton.) 

Self-Contained "B" Supply Desirable 
It is assumed that the converter should 

be of the self-sustained type and that it 
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 contain 
its own power-pack 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. 

Intermediate Frequency 
Assuming that a modern broadcast set 

of the highest quality is to be used, the 
choice does not rest with the matter of 
selectivity, because these sets are rarely 
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 :broadcast set is better able to find a 
clear spot between stations at about 90 
than at any other point on the dial. It 
is for this reason that the intermediate 
f:requency was chosen at about 575 kilo
cycles. 

In the event that the customer cannot 
find a clear spot at this point on account 
of local stations, he should be able to 
efficiently operate at some other fre
quency and nrovisions are made for this 
by having the "i.f." transformer on the 
converter of the to:p adjustable type. 
These adJustments are broad enough so 
that he can select frequencies up to 540, 
which is just outside of the broadcast 
band and might be an ideal point for him 
to operate provided he can meet it on his 
radio ~et. 

This changing of the selected i.f. fre
~uency req1;1ires a corresponding change 
m the relat10n between the oscillator cir
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 conde.nser for 
2.00 meters to. as low a point as is pos-· 
s1ble and desirable. Experience shows 
that. the 80 m_eter ''.ham" band can easily 
be mcluded m this first point on the 
switch. Correspondingly, the oscillator 
c?il must cover this same band, plus 575 
kilocycles, the intermediate frequency. 

The second point on the switch should 
begin at this 80 meter point with a slight 
lap and again carried down as far as 
possible, and this is known to be about 
35 meters. Correspondingly the third 
point should begin with a slight lap and 
12:0 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 

Rl-.5 meg o.5 "\\'. (watt) ; CA-.01 mf. negative voltage is applied to the grid automatic volume control bias voltage is 
200 v. (volts) ; 1t2-:w,ooo ohms 1 w.; R3- "Statomit" tube, completely blocking it, zero and the set is operative. Assume 
ao,ooo ohms O.•:i \Y. Cl-.05 mf. 200 Y.; R5- and the voltage across Rx falls to zero the automatic volume control bias to in
ao.ooo ohms l W . c:1-.ooo5 mf. Mica ; c 4- unblocking the audio tube and permitting crease until it reaches the point marked 
.00036 mf. 3 gang; C5-.001 mf. (Mica) Par! • ] 'f d h · h L. •t ff t · d d · I 
4 ga n::: : CG-.o3 mf. 400 Y.: nr.-rno ohms it to amp 1 y an pass t e signal throug , 1 s e ec 1s to pro. u~e a rop m vo t-
tlex.; cs- .05 mf.: cn-.o:> mf. 400 '" 200 \'. ; to the loud speaker. age across Rx, perm1ttmg passage of a 
c10 20, mmf. Trim.; R7-200,000 ohms 0 .5W; This action is accumulative and self- small current to the audio tube, so that 
HS-30,000 ohms 1 w.: R9-:lo ,ooo ohms 1 Jocking in such a way that when once Is is decreasing and Ia is increasing. As 
W~ : Cl2-.05 _ mf. 200 V. ; ~1.0-50,000 ohms started it carries itself through. This is soon as Ia increases greater than Is, the 
.OnW. ; R11-nO.ooo ohm, .o.,".; CH-.05 mf. ]' h d . th f II . 1 k' t• t k 1 d · t ti 
400 v.; Rl:1-:~o:oou ohm s 1 w.; Rl4-5 o,ooo accomp 1s e m e o owmg manner: oc mg ac 1~n a es :\>ace an ms an y 
ohms 0.5 w.; C15-.05 mf. 2000 v.; R15- The voltage Et on the grid of thethe curve shifts to pomt N. 
275 ohms Hex. ; C16-.0:i mf. 200 V.; R16-- "Statomit" tube is composed of the drop 
20<:-000 ohms 0.5 w.; _R17-:10.000 ohms 1 W.~ across Ry, plus the automatic volume
c.1 '.-.01 '!:f. 200 V. · Rl~-50: 000 ohms O.n control bias voltage. These voltages are 
"., R19--00 ,000 ohms o." w .. ClR-.05 mf. . . . d I b t SO l 
200 v. ; R20-275 i:1hms flex.; Cl!l-.01 mf. 200 m m series an equa s '.! ou vo ts. 
v.; c 20-.1 mf. 200 v .' ; n21-200,ooo ohms The voltage across Ry Is produced by 
0.5 w.: c21-.01 mf. 200 Y. ; R22-20o,ooo the total current composed of several 
ohms 0.5 W.; C22-4 mf. sper.: C23-.05 mf. constant currents plus the variable cur-
200 V. : R23-20o,ooo ohms 0 .5 W: C24-.0:i rents Is and Ia When the set is blocked 
mf. 200 v.; C~5-.05 mf. 200 V.; C26-.05 I . t . · d I · ' 
mf. 200 Y. ; R24-275 ohms flex.: R25-200· s IS a a maximum an a IS zero; 
,ooo ohms 0.5 w .; C27-2 mf. 500 v. EI.EC.; therefore, only I s is effective in helping 
R26~~ m eg. 0.5 \Y.; R 27- 2,500 ohms 5 w.: to produce the voltage across Ry. When 
C28-20 mmf. Trim ; R2~-.5 me:::. O.i\ w. : the set is operative Is is zero and Ia is 
C29-.05 mf. 200 V. ; C30-.05 mf. 2oo V.: at a maximum · therefore maximum Ia 

~ A.F: 
OUTPUT 

NYl{W'f--''IMtw'll'--+'INl+IW>tW'+--0 • B+" 

..,.._.._..._ ___ ..__.__--'=---o ·a-· 

H30-1.000 ohm s 0.5 W.; C31-.001 mf. 400 • h ' · I 1 
v.; C33-.1 mf. 200 v. ; R31-100,000 ohms IS greater t an maximum s. The vo t- 80 
0.5 w .; Rll2-10,000 ohms 0.5 w . ; C35-.05 age across Ry will be greater when the z .--,---,...--..--.-P---N---
mf. l'pee . : Cll6-.05 mf. 200 v.; R33-200,000 set is operative than when the set is 0 

60 1--+-+--+--l-+=t=;r::.f:::::=o::J 
ohms .o.r. W.: R:l4-.5 me_g, Pot.-A.C ... ~witc~ blocked. Now the voltage across Ry is ~ 
Spec., R35-600 ohms + 5% flex.: C->1-.0a ·d· th It f th t t• ~ 
mf. 200 Y. : n::G- 12.000 ohm s o.5 w. ; RR7- ai mg e vo age rom e au oma ~c ~ 40 r---t---+--+--t-1---Hk,-.J--.J 
5 meg. o.;; w.: C'38:_.05 mf. 200 v.; c:i9_ volume c.ontrol tube; therefore, when this " t + 
.05 mf. s1wc . : n:l8-12.ooo ohms 0.5 w.; R 39 automatic volume control bias voltage ~ 2or---r--+--+--t-l---H-.J---l 
-100,000 ohms 0.5 w. ; C40-R mf. 4i\O v. builds up to the point where it operates 

0 
q, L M 

Ele<'.: C41-.0i\ mf. 400 v.: R40-2;;.ooo ohms to unblocking the audio system it is o o ~-~--'--....L..---"'---\"'-'="1--1 
0 .5 W. :" H4~--410 .ohms flH. O.<l._ ''" ·.' C42-: locked in this position by this' aiding ;: 0 
4 mf. 4.•0 ' . E lec . . C4R-1 mf.-400 '. Elec .. V Jt 
CH-8 mf. 4i\O Y. Eire . o age. 
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the NenHltlvlty ndJusted ••low," reception with n minimum ot 1i1tntf~ nnd other Interference 111 obtained. 
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THE NATIONAL C;QMP ANY 
TYPE FB-7 

SUPER.~ETERODVNE 

Little need be said concerning this 
.top view of the new receiver. Its compact
ness, symmetry of design and complete 
expressability are immediately a·pparent. 

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 communication 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. 

'T'he FB-7 is essentially a short-wave 

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 scale is of the full vision 
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 rec~iver· is from 15 to 200 meters 
or 20,000 kilocycles to 1,500 kilocycles. 
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 t elephone 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 specific: 
Determining upon the circuit which 

would most Pearly meet a ll of the con
ditions required for the communication 
services, for which this type of receiver 
was designed, was the subject of a 

lAP 1/3 H2e~ TURN5 CW BEAT OSC1Li..ATOR 

cOI\... C 

co11- o 

COi\..: (. 

CONDENSER SETTI NG 1: 

Tuning Curves for FB-7, with "gen
P.ra l covera~e" coils. 

great deal of study. Another impor
tant subject was the determination of 
the particular types of tubes which 
would best function 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
cy 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. 
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The complete circuit diagram of the new National FB-7 Short-Wave Superh.eterodyne Receiver. Seven of the latest tubes 
are employed and the receiver is ideal for use in connection with many services as a s tudy 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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Here we have the interesting circuit diagram of the new National 5-meter 
super-regev ·,rat'ive receiver, the other popular bands being covered when 
desired by the use of suitable plug-in eoils, including the 4 to 7Yz meter 

band. 

A Study of the Circuit 
Referring to the circuit diagram, Fig. 

1, a number of rather unusual features 
will be noted, includin~ those discussed 
above. The interruptwn-frequency os
cillator, employing the type 37 tube, is 
arranged in a split Hartley circuit 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 
ground acts not only to complete the 
detector 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 700 henries. A tap is 
brought off at the correct point in the 
winding 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 SUPPLY-The heater circuit re
quires approximately 6 volts at .9 am
pere. The v oltage is not critical and may 
.be between 5.5 and 6.5 volts. The supply 
may be e ither 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 135 volts of "B"
battery may be used with good results, 
provided the 25 ,000· ohm 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. 

OUTPUT CIRCUITS-The output tip jacks 
for speaker operation are located at the 
back of the receiver on the righthand side . 
The speaker r e quirements are not at all 
critical and any conventional magnetic or 
dynamic type of unit will give good re
sults. The output impedance of the re
ce iver 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 circuit 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 this is not done, the 89 tube may bP 
seriously damaged. 

ANTENNA-The antenna binding post is 
located at the left hand side of the r e
ceiver. 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 5-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 described 
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 
t<> the ant<,:nna 13 'h inches from the 

center and should be tun at ·right angles 
to the antenna for a few feet before being 
brought down to th·e receiver. The length 
of the lead-in is not critical 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 portfons of the range. Thi s 
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 COILS-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 th" socket. 

The heater circuits must be supplied 
from a D.C. source, such as a storage 
battery, in ord e r to eliminate A.C. hum. 

If A.C. operation is desired on th ese 
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 
the 1000 ohm resistor used for biasing 
the 89. 

Due to the fact that as a general rule 
superregeneration cannot be used on the 
low frequency bands, the sensitivity of the 
receiver will b.e considerably less than on 
the 56-60 me. band and it is, therefore 
advisable to use headphones connected i~ 
the output circuit instead of the loud 
speaker. 

ADDITIONAL HIGH FREQUENCY COILS-Ad
ditional coils are available for covering 
the frequency range between 40 and 75 
megacycles (7'h to 4 meters). 

Amateur Band . . . . . 5 10 20 .a 80 l fJ() 
Tun•d Circuit TurM 2).i 57) 12 S{ 27 % 43 96 
CathodeTapTurns. >i 2 :2M ZM zJJ 2~ 
Coi!Diarneter..... . i• l' l' 1• l_H" 17l" 
Wire Size . . ........ if-18 i20 #20 -{f-26 -{f-26 #-30 
Length of Winding.. M' M' ~· %' l ' 17}' 

Capacity ot main tunin1 condenser b 18 mmf. (or 
.000018 mr.1 

5 METER.' ONLY 

10, 20, 40, 80 AND 160 METERS 

Note the difference in the tuned circuits 
for 5 meters and above. 
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VARIATION OF FB7 RECEIVER_ 

Close-up of "single signal" attachment. 

The use of a crystal filter connected 
in the I.F. amplifier in ordet to obtain 
an exceptionally high order of selectiv
ity is 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 I.F. amplifier, will pass 
only a very narrow band; the width 
being measured in cycles rather than 
kilocycles. The fundamenta l circuit, as 
shown in the accompanying diagram, iE 
seen to be in the form of a capacit) 
bridge, the function of CN being to bal
ance (or neutralize) the capacity of the 
crystal holder, and that of CT being to 
tune and center tap the secondary cir
cuit. In addition, the adjustment of CT 
has a marked effect upon the width of 
the response characteristic, 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 charac
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 carry the discussion fur
ther, suppose the beat oscillator is 
tuned to 502 kc.; that is, 2 kc. from 
the I.F. (crystal); the 10,500 kc. signal 
will be tuned in as before, but no'\'i 
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 kc. will now be so weak 
as to be negligible. In other words, 
any 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 auaio amplifier' the 
principles involved are quite different, 
·as witnessed by the fact that there is no 
"other side of zero beat." 

The selector switch, referring to the dia
~-ram, is used to conn ect the crystal in serieE 
for true single signal reception, remove it 
from the circuit entirely, or connect it in 
parallel. The parallel connection is useful, 
pa rticularly in phone reception, since the 
crystal will now reject a narrow g roup of 
fr equencies and may, in consequence, be 
employed to eliminate heterodyne interfer
ence by adjusting the high frequen.cy cir
cuits so that the unwanted signal sets up 
an I.F. equal to that of the crystal. 

The single signal receiver is said to rep
resent the finest "C.W." (code) r eceiver 

Connections of the quartz crystal filter 
used for "single s ignal" operation. 

V> 1.7 -2.0 M C u 
j 
~ k' 

~ 
:;] 
:,; 11).5-4 0 ... c 
;; 
~ 

u 
3 

JJ 7.0-7.3 ~c ~ :> 

s 
:!: 11 11 11 J 

I I I I I I !J_Li J 
I 11 I I 111 IJ_LiJ 

11 140-14.4 M C LL 

DIAL SETTING 

"Band-spread" coil tuning curves. 

1- Selectivity control; 2- Phasing con
denser; 3-1.F. "peaking"; 4-Crystal. in 
plug-in mount;. 5- "Series"-"Parallel"-

"OII" switch. 

yet ' developed and it h as in additfo.n nu
merous advan tages for phone reception. 
Further details on the single signal re
ceiver are to be found in Q.S.T. (Aug. and 
Sept. 1932). This type receiver is marked 
by its extensive selectivity and also by the 
fact that the annoying double bea t charac
teristic of autodyne detectors is eliminated. 

Some additional data on the FB7 re
ceiver is here presented : The capacity of 
the main tunil1g condensers, both 1st de
tector and oscillator circuits, 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 'h of the way from the grounded 
end. (The 'h r eferring to turns a nd not 
inductance.) The two standard 70 mmf. 
I.F. tuning condensers are connected in 
parallel to obtain a high-" C" circuit. 

The indue t ance of the I.F. coiis is ap
proximately 3 'h millihenries and the tun
ing condensers are 70 mmf. maximum. 
The intermediate frequ ency is about 480 
kc. This data was kindly furnished by 
J ames MH!en, of the National Company. 

Coil Data : National FB-7 
General Coverue Coils 

DETECTOR 
Seec..ida ry Primary Detector 

Size Size Form 
rurns Wire Turoo W ire grooved Range KC 

No. No. per in. 
6 1 /3 16EN 3 24EN 5 th'rds 19,500-11 ,400 

lJ. 5 / 6 18EN 3 1 /2 24EN 8 th 'rds 11 ,700-7000 
2 1 5/6 18EN 5 1 /6 34DS 14 th'rds 7300-4000 
34 5/6 24EN 7 6/6 34DC 24 th'rds 4200-2400 
58 5/6 28EN 8 5/6 32DS 40 th 'rdzt 2500-1500 

A B 

OSCILLATOR 

c Total 
No.of 
turns 

2 1/6 4 1 /6 6 1/6 
2 1 /6 g 11 1/6 
4 1/6 14 1 /3 18 1 /2 
7 1/6 20 5 2/3 32 5!6 

11 1/6 2 7 I /2 17 1 /6 55 5/6 
A-from bottom end t o lat tap. 
B - from 1st tap t o 2nd tap. 
C-from last ta.1' t o too end coil. 

Size 
Wire 
No. 

16EN 
18EN 
20EN 
24EN 
28EN 

Forru 
Grooved 
t>er in. 
5 tbr'de 
8 th r'da 

14 thr'd11 
24 th r 'da 
40 tbr'd s 
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"AGS .. s .. w Receiver 

" .!·MF. 

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 e~
ti'emely selective high-gain screen grid 
"LF." amplification; "l.F." power de
tector; automatic volume control, work
ing in conjunction with both R.F. and 
l.F. amplifiers; beat frequency oscil
lator, and pentode output with provision 
for either phones or loudspeaker. Tubes 
used: 4 '236s, 4 '237s, 1 '238. 

Front view of new "AGS" commercial or "pro" type short 
wave receiver, with "single dial" control. Yes, it's a super-bet! 

Outstanding Features: Tuned R.F. 
s tage preceding first detector. (Image 
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 construction from very 
heavy aluminum plate. Relay rack 
mounting (size 8%x19"). Frequency 
range 2400 to 15,000 kc. Additional 
coils to extend the range to 20,000 kc. 
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 s uper
heterodynes, resulting in an extreme 
degree of frequency s tability and 
steadiness of frequency 
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This reliable 3-tube set can be used 
very nicely 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 varies the voltage 
applied to the screen grid of the pen
tode detector. 

The radio frequency choke, R.F.C. in 
the tickler plate circuit of the de
tector, may have a value of about 28 
to 30 millihenries, or it may consist 
of about 700 turns of No. 36 insulated 
magnet wire (silk covered enamel) 
wound on a lh" 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 coupled 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 % " 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
ler coil "T" may be wound in the slot 
at the bottom of the National form; 
the primary winding can be wound in 
between the turns of the secondary. 

The R.F. choke coupling the antenna 
to the ground and to the grid of the 
R .F. tube may comprise 350 turns of 
No. 36 (silk covered enamel) magnet 
wire wound on a 'h" diameter dowel 
stick, the coil being 3/lg" thick and 
random wound (helter skelt~r style). 
The main variable tuning condens
er connected across the secondary, S, 
of the regenerative cou,1ler has a ca
pacity of 90 mmf. 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 coils 
is shunted by 90 mmf. (.00009 mf.) 
variable condensers. Diameter of coil 
forms 1 'h inches: 
No. 10 coils, covering from 9 to 15 meters: 

Secondary 2 6 / 6 turns of No. 16 Enam e l 
Primary 1 5 / 6 turn~ of No. 34 Enamel 
Tickler 3 turns or No. 32 Double Silk . 

No. 11 coils, cove ring from 14.5 t o 25 m e ter!::i: 
Secondary 614 turns of No. 16 Enam e l 
Primary 3 5/ 6 turns of No. 34 Enamel 

'-ANT. 
<D © 

G.G-. 
CAP 

,( p 
GREEN 

/ -BLUE :_*;*-
BLACI< 6.3v "s-· 67.SV 180V. 

A.C.OllD.C. ·e+· ·a+· 
LOOl<ING DOWN 
ON SOCl<ET. 

l'f·h' "- r hC"matic wiring diag-!' a m ft.i!' the 3·tube receiver 

T \,._kTr•r 3 turns of No. 32 D ouble Silk. 
No. 12 coils, covering from 23 to 41 m e tt•r-..: 

Secondary 11 5/ 6 turns of No. 1 8 Ena mel 
Prima.ry 7 5/6 turn s of No. 34 Enamel 
Tickle r 3 turn s of No. 32 Double Silk. 

No. 13 co ils, covering from 40 to 70 mete r s : 
Secondary 19 5/ 6 turns of No. 18 Enamel 
Primary 12 5 / 6 turns of No. 34 Double Silk 
Tickler 4 turns of No. 32 Double S ilk . 

No. 14 coils, covering from 65 to 115 meters: 
Secondary . .34 5/6 turns of No. 24 Enamel 
Primary 21 6/6 turns of No. 34 Double 

Cotton 
Tickler 4 turns of No. 32 Double Silk. 

No. l5 coils, covering from 115 to 200 meters: 
Secondary 62 5/6 turns of No. 28 Enamel 
Primary 38 5/6 turns of No. 32 Double Silk 
Tickler 5 turns of No. 32 Double Silk. 
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The I. F. Amplifier the broadcast receiver, is shielded in tor and the oscillator are couplecl to-
In order that the converter might be order to prevent pick-up of any local in- gether. Such a method automatically 

universal in its application to any type terference or low-frequency transmitting provides just the right amount of coup
of broadcast receiver, a stage of high- station. To further minimize the possi- ling, at all times, to produce a minimum 
gain I. F. has been incorporateil as an bility of any such pick-up troubles, where of "hiss" and other such noise; which has 
integral part of the converter. the converter is used with an unshielded been so troublesome with converters in 

ln addition to furnishing a voltage R. F. chassis, an I. F. frequency of 575 the past. 
gain of approximately 100, this stage of 'kc. has been selected. In fact it is rather ·surprising tha1 
amplification also serves as a low-impe- more engineers, working on the short-
dance output, or coupling-network; so The Oscillator of New Design wave superhet and superhet converter 
that the output lead from the converter A rather unusual oscillator, or fre- design problems, have failed to realize to 
may be connected directly to the antenna quency-changing arrangement, will be what an extent improper "mixing'' is re
post of the broadcast receiver, without noticed upon examination of the circuit sponsible for the bad reputation of "con
either making the set oscillate, or having diagram. In the first place, a '35 tube verters" and "superhets," for high noise
the antenna coupling system of the set is employed for this purpose, rather than to-signal ratio. The use of a properly 
act as such an extremely low-impedance the _more conventional '27 and, in addi- designed pre-amplifier, in conjunction 
"load" on the output circuit of the first tion, coupling is not obtained through a with the variable-mu oscillator, and the 
detector as to prevent an appreciable small condenser between the grids, as cathode-return "mixing circuits," re
signal getting into the broadcast re- has been common practice in the past. suits in a signal-to-noise ratio closely 
ceiver. Instead, a new and unique coupling ar- approaching the very favorable one ob-

The output lead, from the plate circuit rangement has been developed whereb~ tainable from a good T.R.F. set, such as 
of this I. F. tube to the antenna post of the cathode return circuits of the detec- the "SW5 Thrill Box." 

Front view of the National "Plug-less" S-W converter. Rear view of converter, which has inductance change switches 
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1550 kc. (about 200 meters), the fre
:]Uency at which the conveJ;ter 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 a void the possibility of 
interference. Detuning as much as 30 
or 40 kc. has no appreciable effect upon 
the ganging. 

Tubes 

FIG.3 

56-60 MEGACYCLE DATA 

COIL WIRE TURNS TAPPED 

MOD. Nl!.18 2i T ~T 

DSC.. N9..1B zhT 2T 
8 

~STANDARD RJUR PRONG BASE 
!'.UR NATIONA~ l50lANTITE SOtKET 

The design of this unit is such that it 
may be operated with either the 6-volt 
D.C. heater type tubes or 21h-volt A.C. 
tubes. In the first case, two '36's are 
employed for detector and oscillator and 
a '37 for the output coupling tube. For 

'Vint:ling d.ntn for the coils used in the 
G-1nett•r hnnd C"Otn ·ert<"r. 

A.C. operation, the corresponding tubes 

Power Supply 
:th(n·t•-Rt"nr 1011 , -it·'v of \".S.\\". 

t•oJn·erter " ·ith shit·ld eovers reu10Ycd. 

a re 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
ci~ed in the se~ection of tubes. or trou~le . The filament or "A" supply may be 
will J;>e expen~nced from mic1·ophonics either a 6-volt Rtorafl."e battery or 2 %-
or noise resultmg from leakage between volt transformer depending th 

Intermediate Frequency Amplifier heater and cathode. This latter trouble type of operatio~ desired. In u~oo~t in~ 
The circuit of th e type HFC converter appears as a loud grating or scratchy stallations, no connection between the

is such that almost any broadcast re- h~m. As ~ genera~ rule, tubes of recog- storage battery and B-minus is required 
ceiver will be quite satisfactory . for use mz~d. qual_ity havmg .standar~ charac- although under certain conditions it ma; 
as the l.F . and audio amplifier. For best tenstics _will prov~ ent!rely sa_tisfact?ry. be advisable to ground one side. When 
results, the receiver should have a fair No special _n;iatchmg is re9mred, smce a 2%-volt filament transformer is em
deg ree of sensitivity and should be stable. amJ?l~ provisi?n. for balancn~g tube c~- ployed, the center of the winding should 
If the receiver has a tendency to oscil- paciti_es, ~tc . , is mcorporated m the van- be grounded by means of a tap on the 
late, it will be somewhat emphasized ous circmts. secondary or a center-tapped resistor 
when the com·erter is connected which Antenna having a total resistance of 10 or 20 
may make it impossible to fully ~dvance The antenna requirements are not in ohms. The "B" supply may consist of 
the volume control without causing over- any way critical, although as a general either "B" batteries or a "B" eliminator, 
all oscillation. Extreme sensitivity and rule a single wire as high as possible the J;>atter!es being preferable WhP.re fluc
S!'!lectivity are not required, since the will give best results. The directional tuatmg !me voltages ai:e. encoumered. 
converter employs a high gain I.F. stage effects of various types of antenna are The voltages are not critical and may 
and is in itself quite selective. As a often very pronounced at high frequen- b~ b~tween 67 and 75 for the screen 
matter of fact, the use of an extremely cies, so that th e use of a vertical antenna c~rcu~ts and 135 to 180 for the plate 
selective broadcast receiver is something located we!J away from any surrounding c1rcmts. . Reference to the circuit dia
of a disadvantage, especially when hunt- objects usually gives best results. The gram will show that the "B" batteries 
ing _for signals or when receiving signals length may be between 5 and 50 feet are subject~d to a certain amou_nt of 
havmg a large degree of frequency mo<lu- over-all. A longer wire is not recom- ~urrent dram whe_n the converter 1s not 
lation. The broadcast receiver should mended as it tends to increase the noise- m use. The B-mmus should, therefore, 
be capable of tuning to a frequency of to- sign~! ratio. be disconnected during idle periods. 
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2 6.5 ro 5.6 
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Diagram of C?Onneetlona uae-d la the National 9-tube snperheterodynf" for ultrn-short-,-vnve ret.-eptlon, eoverfng 4 to 71/:: 
n1eter~ or T:i to 40 1uegu<"y<'lt"'s~ 

Coils 

'The standard coils accompanying the receiver cover a wave 
length range of approx 4 to 7'h meters subject to v~ria
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 circuits. The coils having the red 
mark on the base should be placed in the detector coil's socket 
(front compartment) which is als.o marked red. The oscillator 
coils and socket are marked black. The coils must be placed 
firmly down in their sockets or trouble will be experienced in 
obtaining correct ganging and maintaining calibration. It 
will be noticed that the connecting leads between the ends of 
certain coils and the pins in the coil form are bent. These 
leads must not be straightened or altered in any way, since 
the coils are individually calibrated by careful!y adjusting the 
leads in the laboratory. 

Intermediate Frequency Amplifier 
The l.F. amplifier of this receive·r is tuned to a frequency 

of approximately 1550 kc. The circuits employed in the 
amplifier are entirely conventional. Reference to the circuit 
diagram will show an l.F. trap in the first detector grid cir
cuit. This is also tuned to 1550 kc. and may best be checked 
after the receiver is put in operation by setting the condenser 
with a bakelite screwdriver at the point which gives maximum 
background noise. If it so happens that a powerful local 
station is operating on the intermediate frequency. the am-
plifier should be detuned sufficiently to avoid the possibility 
of interference. Detuning as much as 30 or 40 kc. has no 
appreciable effect upon the ganging. 

Controls 
From left to right, the controls are: first detector regenera

tion control, first detector trimmer, the main tuning dial, I.F. 
amplifier or volume control and the beat frequency oscillator 
switch. The beat frequency oscillator is tuned to the inter
mediate frequency an<l is coupled to the second detect.or. 

COIL 2. .3 4 
NUMBER OET. osc. DET. osc. OET. osc. DET. osc. 

TOTAL TURNS 3~ 2-% 23,{i 2Jii 1~ 1% 1 !4 1 )8 
FRACTIONAL 

TURN % % % % ~ YJ Ui U; BETWEEN TOP 
AND BOTTOM 

OF COIL 

RANGE Mc. 40T046 46T053~ 53)i,T062Y, &2Yzm1s 

TUNING CONDENSER., CAP. (OET.AN005C .)= 18 MMF 
EACH. (TYPE. NEW 2.70 ° STRAIGHT 

FREQUENCY L.INE 

I. F. COIL DATA :

FORM tY4"01A 2'/2"LONG 

PRI. • 50 TURNS N~. 32 0.5 } 

sec .• JOO TURNS N2 28 ENAM ) 

(SAME DIRECTION) 

64 TURNS PER INCH 

TUNED WITH A 4-70 MMF. 

COMPRESSION TVDE r.F 

TUNING CONDENSER 

~ 
:;+~ 

GNO PLATE 

I. F. TRAP CCT TUNf;p TO .1,550 KC. 
OllL L2 • IOOT 10~ LITZ: WIRE ON A 5/s"FORM, 

CAP .C2 c 4-70 MMF 
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I N past years the scientific design of 
ihort-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 broadcast 
frequencies. It has been difficult to gen
erate accurately known radio frequency 

4 potentials at frequencies above 6,000 kc., 
2 and sensitivity and gain measurements 

N~ . 63) 

I I I -r---
-r--~~~4r at wavelengths under fifty meters have 0 

o I zo I 40 I 60 I eo I 100 1 1zo I 140 1 necessarily been subject to an elastic in-

2- '455 

to t he design of the T .R .F. short-wave 
receiver. The equipment functions on 
the principle of a balanced detector cir
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 10 30 50 10 90 110 130 1so terpretation, to say the least. However, 

=========0=1=A=L=5E=T=T=l=N=G====· :::l the engineer now has a tool in his hands 
which enables him to produce controlled 
potentials at very high frequencies, and 

The type '58 tnh<' has been made to or•ler 
for n cirruit of this d N~tg n. Its hiJ.!'h n m~ 
pliticn tion factor, trnn~-condUl'lUih.:t:', ana aoove 
a ll its high plate impedance, enable th e en. 
i.<ineer to obtain a degree of sensitivity and · 
Sf'lectiYitr in the radio frPQU P-ncy circuits which 
bas pre,·iously been impossible. 

Tuning curves showing th e bands 
coVerPd by each of the plug-in coils. this apparatus has contributed greatly 

These tubes, haYing twice th e Impedan ce of 
the '24, of course necessitated the , design of 
special coils, data on which are contained in 
the following coll table: 

COIL WINDING DATA 

C'o i! Primary Secondary Tickler 

Xo. 61 614 turns 614 turns 2 turns 
Xo. 62 10% turns 11% turns 2'h turns 
Xo. 63 15% turns 19% turns a turns 
Xo. 64 28% turns 34% turns 3 turns 

The timing curves 1.n Fig. 5 show the man
ner In which the various bands are covered 
with these coils. The inductors n re woun<l 
on the low loss R-39 material, which, in con
j un~tion with Isolant!te, is the only Insulating 
material emplored In th P SW·58. ,The two 
tuning cond en~~rs.. Pnch hnxe n cnpacity of 
!lO mmf. nnd the R.F. choke bns nn Inductance 
of ~ .5 m.h. 
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Problems of Circuit Alignment of a special 6-prong socket, which per
mit~ complete independence of the th re<' 
windings, which appear on each coil 
form. 

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 
~oupling in the antenna through an an- The method of ganging with these coils 
t enna winding or a small condenser. It depends on their winuing arrangement. 
was decided in this case to avoid the The hea.vy-wire winding is spaced to oc
condenser-coupling method; for the cupy a lcn~th about equal to its dia
double reason that it tends to cause se- me~er. This is no~ quite the_ bes~ theo
vere mistuning and that noises, especi- rc'.1_cal form but 1s one which 1s con
ally power-line noises, appear to be vement~y main•ained for all th~ coil_s ~f 
somewhat more severe with such an in- the series, while at the sa~1e time 1t. 1s 
put than with an antenna coil. A vari- n~t f_ar f_rom the ideal. This heavy-wire 
a ble condenser in series with the antenna wmdmg IS u sed_ i:s th_e seco~dary, reg~r?
does not provide proper compensation less of the pos1~1on. m which the c01! 1s 
when the antenna is inductively coupled, u~ed. !'u~tmg_ it differently, the he~vy
the series condenser having to be reset ~ire w~ndmg is always the !uned wmd
with almost every change in tuning. It mg which feeds the next grid-whether 
therefore amounts to another tuning that be the R.F. tube or the detector. 

HANDLING 
RIMI 

S (HEAVY WINDING} 

P (LIGHT WINDING) 

T (SLOT WINDING) 

PEGS F"OR. TERMINALS 

This drawing shows how the 
o_ndary ( S), primary ( P), 
tickler or slot winding (T) 

placed on the coil form. 

sec
and 
are 

control and spoils the single-control 
feature entirely. A "vernier" condenser "Inter-wound", with this heavy-wire except the standard broadcast ranP-e 
connected across the tuning condenser winding, is a primary winding of fine where rapid traverse is never necessa;;,. 
will give fairly good compensation but wire, which has 66% as many turns as The coils marked ** are standard 
will not quite maintain alignment across the secondary. This ratio gives almost equipment with the set, either A.C. or 
the tuning <cale. all of the R.F. gain which would be ob- D.C. 

tained with a primary having as many 
The regeneration control is by vary- turns as the secondary. At the same Cat. No. 

ing the detector's screen-grid voltage; as time it · does not transfer as much ca- 10 

this has both a positive action and a nacity from the plate circuit into the 

Wave Range Meters Purpose 

"'.ide ran_ge w?ich will p_roduce the de- next tuned circuit (grid circuit), - where 11 ** 
s 1~·ed action with any ordmary tube, and it is not wanted. 
with "B" and "A" voltages within about 
20% ·either way from the proper values. 

12*• 

Special Coil Design 
The u se of a 4-prong coil form to fit 

the standard UX socket or a 5-prone 
socket like the UY standard, was ver~ 
attractive but was abandoned in favor 

ANT. 
.0002S·MF. 

1 

I 
5LOT 

WINDING 

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. It is normally used as the detec
tor tickler. 

The coil ranges are so located that ex
changes are not necessary in any band, 

1r, 
17 

PHONE "\J~~~--

PLUG 

~ so:ooo '20,000 
OHMS 

BROWN 
,...' 

9-15 International broadcasts; com
mercial signals : amateur 
28-megacycle band. 

14- 25 International broadcasts: com
mercial signals ; amateur 
ltl-megacyc le band. 

23-41 International broadcasts ; com
mercial signals. 

38-70 International broa d.casts: C"Om
mercial signals; am::tteur 
7-megacycle or 7,000-kc. 
band. 

65- 115 International broa dcast s ; ama
teur 3.5-rnegacycle or 3,500-
kc. band. 

115-200 Amateur 1.75-megacycle or 
1, 756-kc. band. 

200-360 Regular broadcasts. 
350-5ii0 Regular broadcasts. 

BLUE GREEN 
/ / 

RE::L:> 
>' -Fl; 

YELLOW OHMS 
" ..._BLACK 
A+B- A-C+ -:5 + 67 -2.2 + 135 
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(IMPROVED) 

The Variable MU Detector erative detector differ from that of the ful selection of tubes and the juggling 
While designed primarily for use in '24 when its screen voltage was shifterl? of grid leak and con denser values. 

R.F. amplifiers in order to eliminate For some un~nown. reason, the tube 
cross talk due to undesired rectification, ma~ufacturers m .their data sheets. and This same characteristic of the '35, 
it has been found that the '35 variable t~eir so-called engmei:mng and spe~ifica- that permits of this higher order of re
mu tube makes an ideal regenerative twn reports, as supplied to the ra?1? set generation, also results in a more stable 
short-wave detector. True enough, the man~factu~ers, seem to be surprismgly condition with regard to the holding of 
data sheets supplied with the tubes of consistent m at leas~ 0.ne respect; name- the regeneration adj ustment when onoe 
this type state that they are unsatisfac- ly, the complete om1ss1on of any curves t There seems to be entirely lacking 

. that might throw some light on the se · 
·tory as detectors; this reference, how- subject that tendency, of regenerative detector 
ever, is to their use as plate rectifiers ' · tubes of the past, to "pop" suddenly into 
in broadcast receivers. As a grid-leak It was soon found, however, that this osci llation on the slightest provocation. 
condenser regenerative detector, espec- relation is of an inverse exponential 
ially at the higher frequencies, numerous nature. Thus, when the screen voltage Of course the '35 tube is also used in 
investigations made in the "National" of the '35 is increased, the tube rapidly place of the original '24 in the specific 
laboratories during recent months have approaches an oscillating condition. The manner for which the '35 was developed; 
shown quite the reverse to be the case. nearer the tube approaches the "spill so that anyone having one of the orig-

From past experience in designing over" point, however, the less effei;t the inal "SW5" models, who wishes to use 
high-frequency receivers employing the increasing of screen voltage has upon its the variable mu tube in the R.F. and 
'24 type of screen-grid tube as a grid tendency to oscillate. Consequently, this detector circuits, will find that but one 
leak-condenser regenerative detector, it affords a regeneration control that per- change is necessary: namely, the sub
had been found that the most satisfac- mits of readily obtaining and maintain- stitution of a 500-ohm R.F. biasing re
tory of the various methods of regen- ing a higher degree of regeneration, with sistor for the 350-ohm value employed 
eration control was the variation of the attendant smooth sliding into oscil- in the former set. No change in the 
screen voltage by means of a potentio- lation so much sought after in S.W. re- detector circuit is required. 
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-

,._AMT. 

~ 
SLOT 

WINDING 

R.F. Transformer Coils 
"Brown" No. 10 Range 9 to 15 meters 
"Black" No.11 Range 14.5 to 25 
"Red" No. 12 Range 23 to 41 
"White" No. 13 Range 40 to 70 
"Green" No. 14 Range 65 to 115 
"Blue" No. 15 Range 115 to 200 
"Orange" No.16 Range 200 to 360 " 
"Yellow" No. 17 Range 350 to 550 
"Purple" No. 18 Range 500 to 850 " 

Band-Spread Coils 
No. llA 20 meter band 
No. 13A 40 meter band 
No. 14A 80 meter band 

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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NEWARK RADIO CORP. 
NEWARK SHORT-WAVE CONVERTER 

D.P.D.T. 
ANT. ON SET. 

MODULATOR 
I COii.. BROADCAST t t SHOR.T ·WA\iE 

I 
FC ~~~~P~-=-~~~~~-r-=--=--'-'--'-i-tll-..,..-~.---.-:i. 

100.000 
/ OH"1S 

/ 

ANTENNA 
COIL -

WIPING 
CONTACT ......_ 

OSCILLATOR. 
PLATE -
COii. 

OSCILLATOR 
GRID 
COIL 

INtERMEDIATr; 
; FiiEQUENC'r' 

TRANS. ,,,,,. 

0.1-MF. 
Vl. 

.If 

'1.soo OHMS 

Dingra111 of the conneetfonH used in the N~n·ark Sltort Wnve Converter 'ff'hfeh in
cludes an I.F. 1o;:tnge. 

The converter contains, in addition, a 
stage of l.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 con
junction with the built-in power unit 
makes the converter independent of the 
broadcast receiver supP.ly. 

Three plug-in coils are used to cover 
the short-wave range. Only one coil is 
changed when shifting from one band to 
another; there are six contacts on each 
coil form. Five of the contacts are made 
through a five-prong UY base on the coil 
forms, while the sixth contact is made 

The con.,·erter f~ housed in n very 
nent cabinet. 

strong broadcast signal operating on this 
frequency, any other frequency between 
900 and 1,100 kc. may be selected by 
properly adjusting condenser Cl. 

Coil Winding Data for I. F. Transformer 
and R. F. Choke 

I.F. Transformer: Form 11,\," 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. 

through a special wiping contact on the Coupling betwee11: H~e oscillator · a_nd 
side of the coil form. the modulator circmts 1s effected by m- Controls 

traducing the oscillator output into t~e The main tuning control is located at 
The forms are tubular, with an out- modulator circuit through the screen gnd the center of the front panel, at the left 

side diameter of 1 'h inches and a length of the modulator ~ube. The st:ige of is the modulator tuning knob used for 
of 2%, inches. I.F. amplification incorporated m the vernier adjustments. On the right side 

converter is sharply tuned and has a is another knob controlling a D.P.D.T. 
hig h gain. It should not be thought of switch. Under the main tuning control 

• Rrerely as a coupling stage, as it materi- is the power supply switch . 

Coil Winding Data 
ally adds to t he sensitivity and selectivity The function of the D.P.D.T. switch is 
cf the whole system. The resonant fre- to connect the aerial to the converter's 
quency of the I.F. stage can be varied input and the converter's output to the 

Coil Turn• 
1 Ant. 10. lfod. 34, 

Plutc 13, Grid 20 
2 Ant . n, :!lfod. 20, 

Plate 11, Grid 13 
3 Ant , 8, ~fod. 7, 

!'late S, G rid 7 

Typ e 
ll"i11dino 
Tight 
wound 
Tight 
wountl 
Spacing 
of l wire 
thicknesf:l 

between 900 kc, and 1,100 kc. by adjust- broadcast receiver when the switch is at 
Wire Range ing the trimmer conden.ser Cl, located one position, or to connect the aerial di
Size meter. at the back of the chassis. This opera- rectly to the broadcast receiver and to 

tion is performed by means of a wooden disconnect the converter when the switch 
No. 

24 80 - ~0C screw driver. For best results, the cir- is in its alternate position. The use of 
No. 22 4" S" cuit should be resonated in the vicinity this switch makes it unnecessary to 

,,_ " of 1,000 kc., as highest amplification will change the aerial wire from the con-
be obtained from the l.F. amplifier at verter to the broadcast receiver every-

N<>. 22 15-49 this frequency-. However, if there is a time the converter is turned off. 
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NORDEN-HAUCK LABS. 
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~ 

oov 
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Broadcast Coil data: The antenna coupler 
L·l consists of an outside coil 1 14" in diame ... 
ter with 88 turns of No. 30 enameled wire. 
space wound. The primary consisti:; of a 
lmaU spool lh" center, 14" slot, wound with 
200 turns of No. 36 D. S. C., scrambled. The 
detector coupler L-2 has a secondary w inding 
of 88 turns No. 30 enameled wire, space 
wound. 1 % " tube. The primary consists of 
a spool with a 1h" center, % " slot •. 75 turns, 
scrambled wound No. 36 D . S. C • . T~ •. pri
mary spool of both coils L-.1 and L-2 are 
centered in the secondary con; · ·The oscillator 
coupler L - 3 has the grid coil wound on a t 14 /1 

tube and consists of 52 turns No. 28 enam
eled wire, space wound. The plate and pkk
up coils are c lose wound with No. 30 D. S. C. 
wire, on a I " tube, centered inside of t h e grid 
coil. The middle separation between the 
plate and pick-up coil windings is 1A, ".~ L-5 
and L-13 coils consist of 245 turns , close 
wound No. 36 D. S. C. wire, on a I 1h" tube. 
L-4, 7, and 10 consist of 240 turns each. 
close wound wiiih N o. 36 D. S. C. wire on a 
I%" tube. AJJ of these coils and couplers 
are shielded. The condenser unit C-12 con-
3ists of two section 500 mmf. each, straight 
line wavelength capacity which tune t h e an
tenna coupler and detector coil; and the Srd 
section is 300 mmf. capacity with special 
curve platea to track with the other sec
tions. This last conden ser of course. is to 
tune the oi:;cillator coupler. 

Short W ave Coil Data: The antenna coup 
ler L-1 is not changed for short w~ve re
ception . The detector couple r . ·-L-2 · 8nd the 
osciJlator coupler L-3 are changed. Both 
the short wave coils L-2 and L-3 have 5 -
point selector switc hes which connect to taps · 
on the coil windings. The amplifica tion ob
tained in the Super-15 is so great that any 
smaH loss incurred by usin g R. tapped coil is 

negli9iible. The short wave detecto; cciu:ulez 
L-2 consists of a single winding of 16 turns 
No. 24 bare copper wire, space wound % " 
and tapped at 11 turns, 7'h, 4 1h, and 3 turns: 
size of the tubing used for t h e coil form is 
2" 0 . D. Wavelength range approximately 
16-80 meters . The s hort wave oscillator 
coupler L-3 consists of an outside co~l form 2" 
O. D. with the g rid winding of 14 turns, 
tapped at 13, 3',4, 8%,, 5%. and 2 turns. The 
ins ide coil winding is on a 1 % " form, with a 
plate coil and the pickup coil at six turns each, 
c lose wound in the center and spread from 
each other %. ". 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/s ". These 
co:l~ are listed as type " A .. 

There is another set of coils type "B" 
covering a wavelength range between 80--200 
meters approximately. T h e 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, tappe d at 26, 17 and 14 
turns, by a 3-point selector switch, spaced 
% ". The oscillator coupler L-3 has an out
side grid winding of 32 turns. spaced % " , 
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 spr ead from each other %. ". There 
is no selector switch on t his coil, but the small 
knife switch shunts a 29 mmf. condenser 
across the grid winding in .order to cover the 
entire frequency band. 

General List of Parts 
LI- Antenna Coupler. shielded. 
L2- Tuned R. .F. Transformer, shielded 
LS-Oscillator r.nupler, shleldell. 

IA-I sl Detedor Plate Coll (bund pass). 
L:l-l st Int. Grill Coll (band pJl~ s). 
Lti-l st Int. s .G. Choke. 
LI - 1st Int. Plate Coll. 
1.8-1..t Int. Plate Choke. 
L9-2ml I nt. KG. Choke. 
LI0-1ntl Int. Plate Coll. 
Lll-2ncl Int. Plate Choke. 
Ll 2- :Jrd Int. S.G. Choke. 
Ll3-3rd Int. }'late Coll. 
1~14-3nJ Int. P late Choke. 
LI :l-Xe1·onU DeteC'tor Grid Choke. 
LUi-Second D etector l'lute Choke. 
K-l~t Fllter Choke, 300 oluus, 175 mil s.. 
}"l, F2-Speaker Field \Vlndlngs, 2500 ulun~ each, carry-

ing 70 mils.; used as sec·ond choke for tilter. 
Cl-1!) mr. )flea Condenser (used on short-waveleni;ths}. 
C2. CS-Ant. ClrC'uit .Trimmer Condensers. 
C4- .25 mf. 2-sec. lly-pass Condenser (1 st R.F. , S.G. 

and Cathode). 
C5-1st Dete<""tor ·Trimmer Condenser (panel control). 
C:G-.25 mf. 2-sec. By- pass Condenser (1st fief. S.O. 

;md Cathode}. 
C7-100 mmf. Air Condenser, 1st Detector Plak Tuning 

circu it. 
CS--.03 Mira, 1st det. to 1st Int. Coupllng C1)1>1!fm,.cr. 
C9-2-sec. Air Condenser R.F. and 1st Dl'I 'J'tming 

Com(lensa tor. 
Cl0-3-sec. R.F., ht Det. and O~clllator Tuning Con-

densers. 
Cll-. 2!i mftl. R.Ji'. PlatP. By-pus Conden15er. 
l ~I2-6!i mmf. Os.cll lator Trimmer Condenser. 
CI3-.l mf. Paper Condenser, osc. plalti. 
Cl~-. 25 mf. 2-ser. lly-pass Condenser, osc. cathode and 

1st det. ·s.G. 
°; l !J-100 mmf. 1st Int . Grid Tuning Condenser. 
Cl6- - lst Int. Grid and Cathode By-pass Condenser, 

2-sec .. 25 mf. eit. 
Cl7-lst Int. Plate and S.G. By-pass Condenser, 2-sec. 

.25 mf. ea. 
Cl R-.25 mr. By-pass Condenser. 
Cl 9-100 mmf. Air Condenser tuning 1st. Int. plate. 
C20-IOO mmf. Mica Condenser , 1st i nt. to 2nd 1nt. 

coupling. 
C21-2nd Int. Grid and Cathode Dy-pass Cond., .25 

mf. e11. 
C22-2-sec .. 25 Mfd. Cond. , 2uc1 Int. P late and S.G. 

By-pass. 
C23-100 mmr. Ai r Condenser. 2nd Int. Plate tuning. 
C2·1-100 mmr. Mica Condenser, 2nd Int. to 3rd Int. 

Coupling. . 
('2ii- .25 mt. Paper CoAd .. 3rd Int. Cathode By-pass. 
(':W-2·sec . . 25 MFd. ConU., 3rd Int. P late and S.G. 

By-pass. 
r.21-100 mmf. Ai r Condense r tuning 3rd Int. Plate. 
C2S- 100 mmr. Mira Condenser coup.ling 3rd Int. and 

Detector. 
L'29-l. mt'. Paper Condenser, A.V.C. Plate By-pass. 
C30-2-sec . . 25 Mrd. Paper Condenser , A.V.C. Cathode 

and Plate \'O ita1.rn. · 
C31--3-sec. 1. Mfd. 2nU Det. ]>Ja t.e, Cathode and Grid 

Hy-pass Conti. 
C32-.03 mf. 2nd D el. Cathode> Ry-pass Condenser. 
C33-1.. mr. Paper Cond. Detector Plate By-pa:;is 
C31-l. mf. Paper Corn!. Det. Plate to AuU10· Grlcl 

CouplinJ:.?. 
C3.l-.25 mf. Paper Cond. 1st Audio Cathode By-pass. 
C36-.:l5 mr. Paper Cond. 1st Audio P late By-p11ss. 
C37-l. mt. Paper Cornl. 1st Audio Plate to PP Trans-

former Primary, 
t.::38--.25 mf. Paper Condenser , 1st Audio Plate Voltage 

By-pass. 
f'39- .iOQ mmr. Mica Condenser, 3rd Aud io By-pass 
C40, C4 IQ;n~ecTfontaper Condenser to External Spe.aker 

C42- 4·sec. 2 Mfd. Ea. Filter Condensers, ra terl 1000 
\'OJts. 

RI-3000 Ohms, R.F. Cathode Resistor 
Jl2-50 .000 Ohms Variable, l!lt Det. cQthode Resist.or. 
H3-l 5<l.OOO Ohms. ht Det. Plate. 
R4-4.000 Ohm s, 1st Det. S.G. 
Rfi-10,000 Ohms, &f'fllator Cathode Resistor 
Wi-:i0.000 Ohms. Oi;eillator Plate · 
ll.1-10.000 Ohms, Grid Supprm1-ior 1st Int. 
HS-2400 Ohm s, 1st. Int. Catliode Dias. 
H9-100 .000 Ohms, Ist Int. Grid lleturn. 
RI0-100 .000 Ohms, Auto, Vol. Control Plate. 
lll I-2 Ueg., 2nd Int. Grid Return. 
XRI 3-3000 Ohms, 2nd Int. Cathode Tilas Resistor. 
XRI'.a---10,000 Ohms, Grid Suppre.~sor 2n<l Int. 
Rl4-100.000 Ohms, Znd Int. Grlit Return. 
RI5-100 ,000 Ohms, Auto. Vol. Control P late. 
Rl6-30,000 Ohms, Compensating Resi3tor, Int. Plates. 
RI 7-2 Meg., 3rd Int. G r id. 
RI S-10,000 Ohms, Grid Suppressor, 3rd lnt. 
Rl9-3000 Ohms, 3rrl Int . Cathode Blas. 
n20-~rn. ooo Ohms, 2nd Det. Cathode Bias. 
R21-50 ,000 Ohms, 2nd Det. Plate. 
R22-25.000 Ohms, 2nd Det. I>Iate feed. 
fi 23-150,000 Ohms.· 1st Audio Gr id. 
r?2.t-:iO .OOO Ohms, 1st Audio Plate. 
R2:J-2i00 Ohms. 1st Audio Cathode Rias. 
H26- 2.l.OOO Ohms, 1st Audio P late Feed. 
R27-l.500 Ohms, Variable Cathode Resistor for A.V.C. 
R28-50.000 Ohms, 2nd Audio Grid R eturn. 
R29-Z50,000 Ohms, Dual Section R esistor, Audio 

Volume Control. 
RJ0-1400 Ohms, Voltage Dtvhlcr. 
R31-15.000 Ohms, 2nd Aullio Plates. 
R32-l 1.000 Ohms, Voltuge Divider. 
R33~i. OOO Ohms, Voltage Divider. 
R 3'1-775 Ol1ms. 3rd Audio Illas. 
X-Power Swf tC'h. 
XI-Radio Amplifier Gain Switch, 3-pole, 3-posltion. 
X2-Aullio Tone Switch, 2 ·pole, 3-positlon. 
X3-Phono SwltC'h, S .P .. S.T. 
~11- ·0-5 M.A . Piute Tuning Meter. 
M2--0-150 V. A.C. Voltmeter for recording line vciltage. 
Tl-750 Volt Power Trnnsformer. 

~~i%re~s:~:e P:Pin~~!nYo~~!~r~~~pllng 1st &nd 2nd 

T4-Typ:ta~';80· Output Audio Transformer for Dual 

Speakers. Tubes Used 
VTl VT? VT4 VT'5' YT6-'l'ype '58 R. F. Pentodes. 
VT3: VTT, VTB, vri, VTlO, VTll, VT12-Type '56 

YT13 , v~~~~Tyne ' 50 Ruper Power Tubes. 
VTl!'l , YTlf)--Type '81 Heavy Duty Rectitiler s. 
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High Sensitivity and Selectivity 
The new receiver has a sensitivity 

of less than 14 micro-volt per meter 
throughout the entire frequency range, 
which permits the reception of the 
very weakest signals. The sensitivity 
Jf any receiver is limited by the pro
portion of background noiB'fl · in rela
tion to signal strength. 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. Actually this· ratio 
is about 4 :1 which is higher than any 

A A · G \ l.,)' 

l ~' 
LI o--~-'-

1 

0 

MODEL 34 - NAVY 

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 ~f tuning, even at the highest fre
quencies (shortest wave lengths) . Thus 
the usually congested short-wave broad
cast bands no longer present a problem 
with this tuning system. The continuou~ 
band-spread tuning arrangement provides 
.ample separation of all stations, regard
Ies's· of frequency and is so arranged, for 
example, that stations on the 25 meter 
band will occupy 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 control grid · cur
rent for the automatic volume. control 
tube is obtained through means of a sep
arate winding in the last interm ediate 
transformer, the reby eliminating drain on 
the detector grid. A 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 i•olantite forms 

L-3, 4, 5, 6, 7, 8, 9, 14 8 M.H. Chokes 
L-10, 11 85 M.H . Chokes 
L-12, 13 Power Filter Chokes 
L-15 c,w. Oscillator Coil 
C-1 W.L. Tank Condenser .000138 mf. cap. 
C-2 W.L. Ba nd-Spread Tuning Condens-

ers .0000125 mf. cap. 
f;-3 Auxiliary W .L. Band-Spread Tuning 

2@. I.F. 

VT,4 R.ET.3 
2!:!9. D'ET. 

vi:s 

Condenser .000029 mf. cap. 
C-4 Oscillator Tank Condenser .000138 

mf. cap. 
C-5 Oscillator 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 .005 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. Filte r Condenser 
C-30 .02 mf. Blocking Condenser 
C-31 .05 mf. Audfo By-Pass Condenser 
C-32 .0001 mf. Grid Condenser 
C-33 .5 mf. Condenser 
R-1, 4, 9, 13 25,000 ohms Fixed 
R-2, 3, 18 15,000 ohms Fixed 
R-5 1. Megohm Fixed 
R-6 500,000 ohms Fixed 
R-7, 8 200 ohms Fixed 
R-10, 16 100,000 ohms Fixed 
R-11 250,000 ohms variable Potentiometer 
R-12 3,000 ohms Fixed 
R-14,.17, 22 50,000 ohms Fixed 
R-19, 20 125,000 ohm s Fixed 
R-21 6,950 ohms Fixed 
J-1 Headphone Jack 
P.T.-1 Power Transfo.rmer 
A.T.-1 Audio Output Transformer 
R.F.T.-1, 2, 3 Intermediate Frequency 

Transformers 465 K.C. 
R.F.T.-4 A.V.C. Transformer 
S.W.-1 Audio Tone Switch 
S.W .-2 A.V.C. Switch 
S.W.-3 Power Switch 
S.W.-4 C.W. Oscillator Switch 
V.T.-1, 5· Type 57 Tube, RCA Radiotron 
V.T.-2, 3, 4, 6 Type 58 Tubes, RCA Radio-

tron 
V.T.-7 Type 2B7 Tube, RCA Radiotron 
V.T.-8 Type 2A5 Tube, RCA Radiotron 
V.T.-9 Type 80 Tube, RCA Radiotron 

I 
i 
I 

I 
I 
i 

I• I 

A.F. 

~201 
·'-----""""o--~-~--'--'----?----1 (VOLTAGE 

DIVIDER.. 

'\ ,, 
TO l..OUO 
SPEAk:ER. 

Wiring diagram of the new Navy model 34 multi-wave superhet receiver. This set represents one of the highest class receivers thus 
far offered to short-wave "fans" and "hams." 
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, '' 1 o 0 o s 
0 ,,,,,, 

!llYlilTtKS((tlOIS 

5llOWN I~ POSITltlH 
Na5 

MODEL -u; 

,,,/J)1600n 

fig. 2-Schern1tlc Wiring· Diagram 

520 KC. to 23 M.C . 
Table 1-Tube Socket Data*-A. C. Line Voltage 115 Volts 

Inter- 2nd 
lot 1st. 2nd 2nd Station lat A. F. 

Circuit Det. Osc. l.F. l.F. 081. NolH A. F. (Driv- Output 
Supr. er) 

Cln:ult 
-------------- . 

Type Tube 77 76 78 78 37 78 77 42 42 42 
------------------

l'ilnment Volts-F to I<' ... ..... 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 
- - -- - - -- - - --- - ----

Plate Volts-P to K . . . . . ... . . . 220 r.a 225 230 0 1.8 130 220 340 340 
------- - --------- - --

Screen Grid Volts-SG to K . . .. 80 - 80 80 - 1.8 1.8 220 340 340 
---- - - ----- - - - ------

Control Grid Volts-CG to K . . . 1.6 6.4 0 0 .2 1.6 .4 .6 34 34 
---- - - - - -- - - - - - - --

Cnthode Voll•-K to F ... . .... 4.2 1.9 2.2 2.5 0 0 0 0 0 0 

Rectl-
lier 

~-3 
--

4.7 
- -

400 
--

-
- -

-
---

•All of the above readings were taken from the unJemde of the chassis, 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 other readings. 
Tb~ Philco Model 048 All-Purp<ne Set Te.ter is highlv recommended for this u.se. Volume control set at maximum 
and stntion selector turned to low frequency end; i.nterstation noise suppression circuit ~tentiometer turned aU 
t~ way to the right; and toggle switch (interstation noise suppression circuit) in " ON" ("S") position. Readings 
tnkPn with a plug-in adapter will NOT be satisfactory. 

-o,.r '"@ 

@ IHTEl\NAL CON H[CTIOHS 
FJLT[RCOHO£Nsrn BANI<.-

L . F.= 
460 K.C. 

NOTE-These values 
are for Model 16-122. 
Model 16-121 uses a 
Type 80 Re ct if ier 
Tu he. See Note, page 
4, at end ,of Replace
ment Parts List. 

Table 2-Power Transformer Data 

TYPl.42 
TUBE 

TYPt'.42 
llJBE 

TYP£ 5-t.· ~ TYPE. T7 
TUIE TUaE 

TYPE\1 
TVBE 

TYl'E?ll 
rueE 

Fig. 1 - Top View of Chassis, Showing Tube l.oelltlona and Major Parts 

Terminal A. C. Volta 

1-2 105-125 

3-5 6.3 

6-7 5.0 

---- -
8-10 800 

4 --

!) -

Circuit 

I 
Color 

Primary White 

Filament Black 

Filament of 5-Z-3 Blue 

Plates of 5-Z-3 Y•llow 

-
Center Tap of 3- 5 Bl11ck- Yellow 

Tracer 

Center Tap of 8-10 Yellow-Green 
Tracer 
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Type 

27 

24 

80 

MODEL4 

' 240,000 OHMS 

SWITCH FREQUENCY 

POSITION (MEGACYCLES) 

I (5 TO~. IO 

1 3'- T08.S 
3 8 .5TO19.0 

'250 
? MMF. 

MMF . 

• 

Table 1-Tube Socket Readin&~Line Voltage-115.volta 

Tube Screen Control 
FUament ' Plate Grid Grid 

Circuit Volts Volts Volta Volta 

Oscillator 2.4 110 . . .1 

Detector 2.4 25 25 .3 

Rectifier 5.0 170/170 . . . . 

Cathode 
Volta 

0 

0 

.. 

NOTE : The above voltage readings were taken from the socket terminals on the underside of the chassis, Wling a Weston 
multi-range voltmeter, 1000 ohms per volt. The radio set tester cannot 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 

Termlnals A. C. Volts 

1-2 105-125 
3-5 2.5 
6-7 5.0 
8-10 340 

4 . .. 
9 . .. 

Table 3-Condenser Data 

Nos. on 
Fiil• · I and 2 

@ 
@ 
@ 
0 

@@) 

Capacity 
Mfd. 

.00011 

.0008 

.00125 

.05 
6. 

Container 

Blue and Golden Yellow 
Green and Orange 
Blue and Orange 
Black Bakelite Container 
Elect.rolytic 

Color 

Primary White 
Filament of 24 and 27 Black 
Filament of 80 Li~t Blue 
Plates of 80 Ye ow 
Center Tap of 3-5 Black with Yellow Tracer 
Center Tap of 8-10 Yellow with Green Tracer 

Table 4--Resistor Data 

Noe. on 
Power 

COLOR 
Figs. Resistance 

I and 2 (Watts) (Ohms) Body I Tip Dot 

® 4750} L ong Tubula r 4750 
© I. 13000 Brown Orange Orange 

~ I. 99000 Whit.a Whit.e Orange 
.5 240,000 Red Yellow Yellow 

@ .5 2Megohms Red Black Green 

187 
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® mm CON DENSER 
CONN[ Cl\ONS .• 

~ 
©@©®© ~~ 
~~~~~ ~~ 
TTIIT v 

..... 
@) !NTCRN/.l COHN[CT!ONS 

fJll[R COND!NS!R 6ANK 
@ llllUffi!Qf,. 
!UERIW.Cl!!!!(llS!AlilllON) 

MODEL 14 

MODEL 17 

Table 1-Tube Socket Data*-A. C. Line 
Voltage 115 Volts 

Dot. 
Circuit R.F. Ooc. 

-
Type Tube 78 6A7 

-
Filament VolJ.s-F to F .. 6.3 6.3 

-
Plate Volts-P to K . . . . . 220 220 

-
Screen Grid Volts-Sg to 

K •.. (6A7-G3-5 to K) 75 58 
-

Control Grid Volts-CG 1~b'!~ 1~b'f; to K . • (6A7-G4 to K) 

Cathode Volta-K to F __ 0 0 

GA7-Gl to K = 22.0 Volte 
GA7-G2 to K = 140.0 Volte 

2nd A. 
l.F. Del v. 

c. 
- - -
78 37 37 

- - -
6. 3 6 .3 6 .3 
- - -
226 0 0 
- - -

75 - -- - -
3 . 7 . 26 .26 

3 .7 0 11. 

Int• 
Slallon hi Ori- Reo-
Nolee A.F. 
Supt. •• Output tlller 

Ctt. 
--- - --- -

78 n 42 42 42 w 
-- - - - - -

6.3 6.3 6 . 3 6.3 6 .3 4 . 7 --- - - - -
45 45 230 340 340 400 --- - - - -
50 60 230 340 340 ·- · --- - - - -

.24 • 24 .24 34 . 34 . ·- ---- - - - -
0 0 0 0 0 ... 

. 
J 0 • 

.,,4 
; 

NOTE : These values are for Model 17-122. 
Model 17-121 UlleB a Type 80 Rectifier. 

Table 2-Power Transformer Data 

Terminal A. C. Volll Circuit Color --
1- 2 105- 126 Primary White --
3- 5 6 .3 Filament Black --
6- 7 6 .0 Filamenl ol 6Z3 Blue --
8-10 800 Plate1 of aza Yellow --
4 ·-· Center Tap of 3-li Black-Yellow Tracer --
9 . .. Center Tap of 8· )0 Yellow-Green Tracer 
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NOTE-@ External l'ODnections, Filter Condenser Bank, are: NOTE- @ Condenser, und @ Resistor, are NOT induded in currt- nl 
production. IA) 0.09 mfd. section- White-Black Tracer. 

(B) 0.09 wfd. section-White-Black Tracer. 
(C) 0.05 m(d. section-Green. 
( I>) O.!i mf<I . section-·-Bluck. 

NOTE- A Fixed Condenser (Green-Orange); Part No. 5878; (.0008 mr.u 
is cooner·ted acros.~ @ in current production. 
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PILOT RADIO & TUBE CORP. 
UN \VERSAL SUPER-WASP 

TWISTED-- --

CUASSIS) 

GND. 

I 

// 
t 

z.sv. 
t 

Schematic diagram of new "Universal Super-Wasp", the four only to tune the highest waveband, above 470 meters. Note 
sets of R.F. coi ls being represented as one for simplicity. The the usual regeneration method. All plug-in coils are elimin-
capacities CA and CB are fixed .0004 m.f. condensers used ated by a simple yet effective switching scheme. 

The standard Universal :receiver now brought to contacts on the cam switches, 
uses a tobl of six tubes, including the and are connected in the proper· sequence 
rectifier. Its great 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 ot· er 415 mmf: They 
out of the circuit by means of a very have a common rotor connection but 
ingenious pair of rotary cam switche3 separate stator- ; the latter are also 
contained in molded bakelite housings. brought out to contacts on the cam 
This switch, which is controlled by a switches, there being 15 contacts alto
simple little knob on the front pane!, gether. F or the sake of convenience we 
has seven positions, and covers seven will refer to the small condenser section 
wavelength ranges as follows: ( 1) 1:; as A and the large i;ection as B, and 
to 23 meters; (2) 22 to 41; (3) 40 to 75; to a aeparate 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 and 4. ' ' 
Wirmg Diagram 

The method of coupling the radio-fre
quency stage to the detector, and the 
system of regenerating 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 not affect the 
tuning circuits. Thus it is possible to 
log stations very definitely and to dupli
cat~ the dial settings at any time. 

If you will follow the circuit. care
fully, you will see that the radi0-fre
quency current frora both the plate and 
~he screen of the detector tube is Jed 

0

Jack to the tickler winding T, through 
the .00004-mf. condenser between the 
3creen and plate and the .0005-mf. con-

. . ~enser at the lower junction of this cir-
At a first ~lance this appears to be How C01ls and Condensers Are Sw1tch~d cuit. The R.F. choke coils in the plate 
ra.ther comp.heated, bu~ a clo.ser study When the wavelength switch is set to and scree::i leads prevent the R.F. cur
w1ll reveal 1t to be qmte easily under- range one, coils 1 and condensers A are rent from going any place else. The. 
standable: The set _uses one stage o_f connected together; range two, coils 2 actual control of regeneration is pr0-
screen-gr1d tuned-rad10-frequency amph- and condensers A· range 3 coi ls 3 and ·d d b 50 000 h t t· t · · ·d d · ' • v1 e y a , -o m po en 10me er 
ficabon, a regenerative screen-gn e- condensers A· range 4 coils 3 and con- I t" th It · d I d d · ' ' regu a mg e screen vo age. 
tector, .one ~mpe ance-coup e au 10. <lensers A and B; r ange 5, coils 4 and Incidenta lly, a phonograph pick-up 
stage usmg a 2.7 tube, a:id, a push-pull condensers A; range 6, coi ls 4 and con- jack is connected directly in the screen 
output sta~e u~1~g two 45 s. For the densers A and B; range 7, coils 4 and lead as shown, and the regeneration con
sake of s1mpl~c1t_Y, the four antenna condensers A, B and C. The shift from trol potentiometer then acts as a volume 
couplers fixed mside the set are repre- :me range to another is made in an in- t 1 th h h · 
sented as a single coil, L-1, and the four 5tant, and it is not necessary to open con ro on e p onograp music. 
detector coils as L-2; each of these coils the set or disturb a nything in it. The plate voltage for the detector tube 
has two windings. L-1 has a primary The primary and the tickler windings is fed through a high-inductance choke 
and a secondary, and L-2 a combination of the No. 3 antenna and detector coils coil, rather th:in through a fixed resistor. 
primary-tickler and a secondary. One are tapped in one place; · part of the The choke col) allows the plate voltag.e 
end of each winding is permanently windings being used for wave-range 3 to assume ~he value necessary for e~c1-
grounded, either directly to the chassis. and the whole thing for range 4. The ent operation a~d, at the same bine, 
or through a non-inductive condenser, as primaries and the ticklers of the No. 4 prevents the aud10-frequency co~ponent 
in the case of the primary-ticker. The coils are tapped in two places, for use of the plate current from leakmg off 
other ends of the r espective coils are on ranges 5, 6 and 7. throug h the "B" circuit. 
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PILOT RADIO & TUBE CORP. 
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~ 
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//(} Y. 

l(<>'O-C11(;A.C. LINE 

A.C. SUPER.- WASP 

r - - - - - ~ - - - - - - -r------------:-::-:-::-:g.; 

A-B-C POWER ,l'ACA:' 

~----------------------
I 

_J 

O(liPUT 
TRANSFORMER 

' 1t:r 

COMBINED SW.AND 8.C. SET 

A hove: Hook-up of Pilot short wave "converter," which tunes in R-W's 
whl·n conn ec ted to "broadcast" r eceiYer . 1'ote that wire joining low .. r 
e rHl s of tuning coils should he "gronnde<l' '. \Vith gang switch in lith 
po~ition, aerial is connected <lirf'ct to hrondcast set; also detector gri<I 

is "grounded''. 

The first intermediate frequency is 550 
kc. This value, however, is not critical 
and, if there is a strong local station 
broadcasting on that frequency, the 
broadcast section tuning control can be 
set either slightly above or slightly belo.w 
550 withou.t impairing the sensitivity of 
the set. This should be done because the 
broadcast section is so sensitive that 
there may be some direct pick-up that 
will cause interference with short wave 
r eception. 

The second intermediate frequency is 
"';hat of the standard broadcast sect ion, 
L 75 kc. This means that the oscillator in 
the broad.cast section will be opera ting- at 
approximately 550 plus 175 kc., or 725 
kc. It is impossible to shield this osci l
lator absoltuely and its harmonics. will 
therefore be picked up by the short-wave 
section. The third · harmonic, for ex
ample, is 2175 kc., 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 
modulation . 
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POST AL RADIO CO. 
9 !UBE lNTERNATIOtJAL 

Cx = "3 v. c.:~ GAUGED 
(ALL RF.Cs.• 8 Mii.) 110V. AC . 

Diagram of connections used in the Postal International 9-Tube Superhet. All three coils, R.F., detector, and oscillator, are 
simultaneously changed in one single operation from the front panel, by a simple one-half inch movement of the complete coil 
shield box or " drawer"; the set being converted from ordinary tuning to band-spread tuning in a jiffy. The bands are 

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 circuit of the 9-tube super col!
sists of a 58 tuned R.F. stage, a 57 high 
sensitivity first detector, a 58 electron
coupled oscillator, a 58 first I.F. amplifier, 
a 58 second I.F. amplifier, 57 second de
t ector, 58 electron-coupled audio '"beat" 
oscillator for "CW" reception, a 2A5 out
put power tube in the A.F. stage, delivering 
three watts of undistorted audio signal 

· energy; the rectifier tube being a type 280. 
The l.F. amplifier stages are tuned to 465 

kilocycles, with dual tuned l.F. transform-

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 co_mmercial and amateur short
wave communication purposes, is simul
taneously an excellent short-wave receiver 
for the general short-wave "fan" who is 
interested in hea ring the "foreign" DX sta
tions, due to the high sensitivity and se
lectivity of the set. 

List of Parts-Postal Superhet 
4-Postal Multi£ormers 
1-Special Postal socket, for Multiformer 
1-3 gang 140 mmf. Postal ·condenser 
1-40 mmf. Ant. comp. condenser 
3-465 K.C. I.F. transform.ers 
1-Audio beat oscillator cm! 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 ohrri tone control . 
1-Single circuit jack, with single pole 

double throw switch 
1-Toggle switch for "B" supply . 
1-Rotor switch for audio "beat" oscil, 

la tor 
1-dial and front plate 
5-58 sockets 
2-57 sockets 
1-2A5 sockets 
1-280 sockets 
1-Speaker 5 prong socket 
fi-8 millhenry R.F. chokes 
1-Ant. Gnd. binding post. 
8-.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 

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 ohm 
2-60,000 ohm, 113 watt, pigtail resistor~ 
1-15,000 ohm, 1 watt pigtail resistor 
1-60,000 ohm, 1 watt pigtail resistor 
3-25,000 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 resi stor 
1- 100,000 ohm, 1 watt pigtail resistor 
I -Cord and plug 
I-Chassis ll"xI9"x3" 
I-Steel front panel 9 14"x20'h" 
6-Knobs. 

To change from one band to another 
all the operator has to do is to pull out 
one "coil <).rawer" 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 1h 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 circuits, so that they 
will track accurately. 
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RADIO TRADING CO. 

GND 
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20,000 
OHMS 

BLUE. 

I SEC. ST. 

DOERLE 
''SIGNAL 

RED 

20 - 40 METERS 
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3 TUBE 
GRIPPEl2.." 

B+22 'I. 

YELLOW 

40- 80 METERS 

YELLOW 

3•. '1 I /N2.26S.S.C. 3" N2. 2G S.S.C . D 
SEC. UT. 

l2. _t._ _ j WIRE 16 ""'-.!.. -r==- ,/ WIRE 

T ~' ~'3t~s.c. ""'.-·- PRI . 8T. 

....L . WIRE 
.r;- ·-

%2 TICK . ST. 
N2.,32 S.S.C. 

6 PIN _,,.---r 
SASE 

10-2.0 METERS 

WIR.I!. 

The old system oi 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 gr.id 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
rult task. 

Various Sources of Power Usable 
This receiver can be operated ·from vari

ous sorts of power supply arrangements 
and is adaptable to a ny location whether 
A.C. power is available or not. For those 
h aving A.C. power it is suggested that this 
set be run from a regular power supply, 
delivering from 180 to 250 .volts with a 2.5 
volt filament winding. A 22 volt tap will be 
r equired for the screen of the detector 
t ube, of course. It might be well to state 
h ere that the voltage applied to the 
screen should not exceed 22 volts under 
a ny consideration, because the sensitivity 
of the receiver will be very much affected 
by running the screen · at a higher po
tential. Also the regeneratinn control will 

N!L .32 .S .S .C. 
WIRE 

'20 - 40 METERS 40 - 80 METERS 

not operate smoothly if the voltage is not 
of this value. If one wishes to operat.e 
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 volts 
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 volts 
A.C., a 58 will be needed for the tuned 
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 fo;.• 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 tuning 
c:ondensers will h ave to be tuned at the 
same time, and the s t at ions formerly r e

•ceived on this set will be received on 
practically the same dial settings, becau se 
the new coils tune exactly the same a s 
.the old ones. Tuning of the R.F. stage , 
ho-wev.er , will be much sharper than l>e
fore; in fact the selectivity of the whole 
set is far greater than when it used the 
2 volt type tubes. 

22l/4T. 
N~ . 22 

0.S.C OR ENAM. 
WIRE. 

'I 
PHONES 

J 

."i 
l-<11-.....L-'\i\fllllo.NV>-~ .002-
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SI 3/4T. 
NU2 

D.S.C.OR ENAM. 
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80-200 METERS 

VE.LLOW 

t • t 1 SEC. SOT. 
.i2 ..i... ~ NR . .30 S.:S.C. 

\. •. - " ./ PR~
1

:1ET. 
N2. 32 S .S.C . 

L . WIRE 

5
.f'"'.-·- ....._TICI<. 16 T. 

- N2 . 30 S .:S.C. 
~ WIRE 

80 - 200 METERS 

List of Parts for the New "Doerle" 
3-Tube A.C. Receiver 

l-Drilled Metal Chassis, Radio Trading 
Co. 

1-R.F. Choke Coil, Radio Trading Co. 
1-Set of 4 Special Three-Winding Coils, 

Radio 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 R.esistor, 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-Six Prong Sockets, Eby (National; 

Hammarlund; Na-aid). 
1-Five Prong Socket, Eby (National; 

Hammarlund; Na-aid). 
1-Four Prong Socket, Eby (National; 

Hammarlund; Na-aid). 
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. 
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RCA VICTOR, INC. 
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Diagram for the new RCA-Victor 2-band model, "short-wave" and "broadcast" 6-tube receiver. 

• 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 

Photo above shows latest RCA-Victor short-wave and 
broadcast band receiver, utilizing 6 tubes. 

55.5 meters. Between the 
limits of the short-wave 
band available in this 
receiver at the throw of 
a switch are included 
four of the internation
ally assigned short-wave 
broadcast ba nds, lo
cated at 49, 31, 25, and 
19 meters, respectively. 
Thus, in addition to pro
viding fine entertain
ment from the American 
broadcasting stations in 
the · usual .band, this re
ceiver permits direct re
ception <>f interesting 
programs from the prin
cipal short-wave broad
cast transmitters located 
in all parts of the .vorld. 
The short-wave facilities 
afforded by this instru
ment represent the very 
newest engineering de
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 broadcast re
ceiver. Both tuning ranges are quickly 
interchangeable by means of a . push~ 
pull switch on the front of the cabinet. 
Other 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 

for both short and broadcast band 
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 2A 7 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 
outdoor 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 aTe available. This 
receiver has its power switch and tone 
control combined in one knob. 

A brand new form of tuning time
chart has been develQped for use with 
this receiver in which the program 
"time on the air" is plotted graphi<~al
ly; also Eastern Standard· Time, as we] 
as G.M.T. are given at the top of the 
chart to facilitate tuning in European 
stations. This set will · wiri ma'ny 
friends, as a flip of the switch immedi
ately takes one from the American 
Broadcast Band to the European and 
South American circuit. 



Ce 
S· JO 

""""'D. 
' 

~:)lo5 
\ t.t" 
\ llf. AMPL. 
\ llC,t. · !51 

RadJotron No. 

RCA-58, R . F. 

RCA-58, S. W. R. F. 

RCA-2A7, Det.-Oec. 

RCA.58. I. F. 

Nari:!- Orro . ... 9Al'llD 4P[ Cl1VCl2 C"P"'Cl1CNI 
.~ COi~ llH''' . .. . ... ll>l OM•Tr(o. 

01 
J' · JH 
MWO 

., 
9500

1
' 

,,,11 .i." ~ 
....M"J) 3500 

":'" 'W 

~'i41ho 

«• so 1r.u.•ro 

~ Nll1ffD 

r 

L'1 
no"" 

Control Grid to 
Cathode Volta 

••2.0 

••2.0 

••2.5 

••2.0 

RCA-2B7, 2nd Dot.-A VC ••I.5 

RCA-56, A. F . Driver ••12.0 

RCA.53, Output 0 

cu 

c,. 
1"· '35 
""MF'O 

.o.s ""'D 

\. 

CztJ, C)O, f:.JJ , C J {, c.,,, ~ 4. 20 MMrp. 
Cn, CJt , CJJ, • 10 · 150 MMFP. 

C31 • 300 .._.;,..,,o. 
en ~15 MMrll 
c n , ziso 'VfMFD 
C 3' • 13410 MMl'D. 

-!11~~ 

!llE 
~~!E 

llOV 25~ 
COHHffTIONS 

Screen Grid to Plate <o Cathode 
Cathode Volta Volta 

100 255 

100 255 

100 250 

100 255 

35 105 

- 245 

- 300 

I RCA-80, Rectifier 640 R. Iii. S. P late to Plate 

* Volta1e1 and current apply t o detec tor portion of tube. 
•• Tbeae Yoltagee cannot be meiurnred because of the high ret1iAtance of the circuits. 

Plate Current 
M.A. 

6.0 

6.0 

*5.o 

6.0 

1.5 

6.0 

36.0 

130 per Plate 

' " 1 ,..(G 

. ., 
J ""[G 

~', 
I 
I 
I 
I/ 
v 

Filament or Heater 
Volta 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

5.0 

c,, 05 .. J J OO 
..:iMro. "'""'o. I 

I 

t:H"l t= > >< 
~f 
• 0 
::.·"" 
g·~ 
~ 

cc tlr1"""' -

~ ? ~ ~ t: fl~j'.'l ............... r~t" 
CC8\0C/11-i 8 8 88 0"' 

w 
:-" --1 
'(' :-' 
;;: :E 
--10 

"° "° .. 0"" 0 ~ .. 
7' ~ 8 ~~ii 
:j~~st~ 
0 8 ~ - i 

,,. 
1 ..... 1 J.O.WD. 

s. ~ . ... = .., i:: e.o '"3 
,.. i:: CT s·ai ;· 
~ S' = =e = 
CT =s' :I; 
~ CfQ m 

~4~ 
• "1:;I .. 

>-3 " .a 
CT i:: " 
<t ~·' ~=-=~ = £:! .... 
~" .. 3 
.. .. p,,. 
;; ~ 
= =- ('D "' ... $'~.~ 
§=~~. 
"' ~ ~ ! ~ 

"=' ~ " .. ... 
' 0 g- .... 
........ 
CD CT 

3" ....., 
'< 0 :: :: " . 

~ 
0 
0 m 
r-

~ 
ca 
0 ... 
~ 

I 

Q) 
0 

* .... 
~ 

~ co 
V1 

~ 
(j 

> 
< ... 
(j ..., 
0 
:::t' ... ... 
~ • 

0 
'Tl 
'Tl 
0 
;; 
i 
en 
:::c 
0 _., 
-I 

~ 
~ 
I'll 
_., 
> c 
0 
3: 
> z 
c 
> 
i 

"" 0 



202 OFFICIAL SHORT WAVE RADIO MANUAL 

RCA VICTOR, INC. 
MODEL RO- 23 

ANTENNAlRAllSFER SHORT WAVE 
SWllC',!..-------------- CONVERTER CHASSIS --..... 

C-14 C· fS. 
10 10 

MFO. MFD. 

BROADCAST 
RECEIVER CHASSIS 

I.F. "" 1075 k'C. 

OUlP\.11 

osc:. 
UY-227 

OUTPUT 

[fl'~''"' 
Note-On eome models operating switch for broadcast receiver is in circuit to Converter. 

Control Grid Screen Grid Plate Heater Radiotron No. to Cathode to Cathode to Cathode PlateM. A. 
Volts D. C. Volts D. C. Volts D. C. Volts A. C. 

R.F. - 3 50 260 1.0 2.66 
Dstector -3 50 180 1.0 2.66 
Oscillator - 5 - 50 5.0 2.66 
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RCA VICTOR, INC. 
SWA 2 sw. CON VER.TER.... 

ANTENNA TRANSFER 

f""_c--~~~::~---r fl_ 
t:- r 0000000 L-H JI OET. 

OUTPUT 

• 

R-1 
00.000. 

~ R.CA.-224 

r---r--itt-~~~~~~~~~ .......... ---. j 
C-13 
100 

MMFO. 

L- 1 

]~~fks 
L-9 

f7fl11111:11111N.17f111!1'illll1N 

~ ~ 

R-2 
t50QA 

+230 

RCA Victor Short Wave Converter SW A-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 oscillator. 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 supplied 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, hut 
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 SW A-2 being identical with the converter chassis used in the R0-23, reference to the 
R0-23 Service Notes should be made for data pertaining to Service work. 

Stock 
No. 

2747 
2977 

30S8 

31S3 

3285 
3286 
3288 

3289 

3290 

3291 

3292 
3293 
6100 

6101 

6102 
6103 

6104 

610S 

6106 

6107 
6108 

REPLACEMENT P ARTS 

DESCRIPTION 

Cap--Grid contactor cap-Package of 5 . . . ........ . 
Knob-Sta tion selector, or Re&anator knob-Pack-

age of 5 ............... .. .. ............... .. . . 
Resiator-100,000 ohms-Car bon type-1 watt-

Package of S . .. .......... . . . ..... . ........... . 
Resistor- 1500 ohms-Carbon type-1 watt-Pack-

age of 5 .... . . .. ... .. ... . .............. · . .... . 
Cord-Drive Co['d-Package of 5 ... ....... ...... . . 
Spring- Drive cord tension spring- Package of 5 ... . 
Socket-:-UY ~adiotron socket-Complete with in-

sulation strip ....•. .. . .. ... , ...•........... 
Contact lug- Complete with mounting rivets

Package of 10 ... 
Switch- Antenna- 0 0ff a nd On"- Toggle type

'2: u sed-Complete with mounting nut ... . .....• , 
Board- Terminal board with two soldering termin als 

complete with mount ing rivets- Located on 
switch b racket-Package of 5 

Drive shafl wilh pulley-Package of 5 .. 

~~i:=~~rl re;!~~%b~;ar!i~hser;;_~IL~~t.ing ·~y~t~l~F~~ . 
switch and bracke t asse m bly. 

Socket- Dia l lamp socket a nd bracket with mo unting 
rivets . . . .......... , .. , ......... . 

Capacitor-1000 mmfd.-Package of 5 ............ . 
Resistor-800 ohms- Carbon type-I watt- Pack-

a ge of 5 ..... . 
Resistor- 80.000 ohms-Carbon type- I watt -

Re~i~~::~40~o5o0 0°h ms-Carbon type- :l watt-
Package of 5... . . . . . . . . . . . . ..... . 

Coupling- Swi tch lever shaft cou p ling with 2 ~ape r 
pine- Package of 5. . . . . . . . . . . . . . . 1 

Switc h- Toggle t ype-Power switch .......... ... . 
Binding po"t - Conplel e with termina l lug. mount

ing wai;hcr and mouu ling nut -- Pi.u ~ kage of !l. 

List 
Price 

$0.SO 

2.SO 

2.SO 

2.7S 
1.00 
1.40 

.so 

.so 
1.00 

.so 
2.3S 

.65 

.7S 

.so 
2.SO 

2.00 

2.00 

2.00 

.SO 
1.00 

1.75 

Stock 
No. 

6109 
6110 
6111 

6112 

7062 
7298 
7406 

7407 
7408 
7409 
7410 

8806 
8807 

8808 

8809 

8810 

8811 

8812 
8813 

10820 

3229 

6113 
9399 

DESCRIPTION 

Knob-Knob with pointer-Package of 5 ....... . .. . 
Dial lamp shield and indicator .. ... . .... .. ...... . . 
Escutcheon- Range switch knob escutCheon- Pack -

age of 5 ..... .. ... . ..... ... ....... ..... .....• . 
Cushion- Receiver chassis rubber cushions- Pack-

age of 4 .... ... .. . ...... ... . • ... .. .. . ... . ... . . 
Capacitor-Adjustable capacitor- 15- 70 mmfd ..... . 
Ca pacitor-0.01 mfd .. . .................. . ... , .. . 
Capacitor- Double adjustable capacitor---One sec-

tion 10--70 mmfd.-One sectio n 800-1000 mmfd . . . 
Coi l-High frequency det ector coi l ....... _ ... . ... . 
Coil- Low frequency detector and oscillator coi l .... . 
Coil- High frequency oscillator coil ............... . 
Capacitor-Variable c apacitor-? plate-Complete 

with mounting nut and washers ...... ... .. .. . 
Trandormer-Filament power transformer . . .. . . 
Transformer- Filament power transformer-110 

volts- 25 cycle . . . . . . . . . . . . . . . . . . . . ... 
Transformer-Filament power transformer - 220 

volte-60 cycle. . . .. 
Board- Resistor board lees resifltors, ca pacitor s and 

coi l . .... • ......... . ......... . .......... .. .... 
Le ver- Switch lever assembly- Comprising Bhafl, 

3 Mwitl' h levers a nd coupling bushing._ . 
Swilch-Range swi tch complete with mounting 

washer and n ut ... .. ..... .. .. . ........ .. . 
Capacitor- Variable tuning capacitor assembly. 
D ial d rum and scale .......... .. . ..... ..... . . 
Capacitor- 100 mmfd .. 

CABINET 

EAcutcheon-Tuning dia l escutcheon with mounting 
screws ........................... . 

Foot - -Cahi ne l felt foot- Pack<\ge of 15. 
Ca hinel - Complete less ~1 1 ui 111nent ..... . .. ..... . · J 

List 
Price 

$1. 7S 
.so 

1.80 

.so 
1.00 

.80 

1.10 
1.05 
l.4S 
l.8S 

1.75 
3.25 

S.7S 

3.4.0 

1.00 

.70 

6.60 
S. 10 
1.20 

.50 

.70 

.. iO 
12.00 
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MODELS 140, 141. 141-E, 2408tAVR1 

.,.ru- °" ........ ~ ••ctwc• C""4GtrOQ 
.. C- "°'nl . • . A-C °"""fT(Q. 

,. 

Cu , CJO,~~·. ~~~. ~~~'. : ! ::,oo :::~~: 
CJ1•J00-'0 
CJ.4 •n s .., ,,. ,D 

en .iuo "'"""" 
CJ<t • lJ<IO """''fl 

"' ··~ I 
! 

Figure A-Schematic Circuit Diagram 

Hadlotron No. 
Control Grid to ~creea Grid! to Plate to Cathooe Plal e Current 
Cathode Volt e CathuJe Volt• Voho M.A. 

RC A-58, II. F . ••2 .0 100 255 o.O 
RCA-58. S. W. R. F. ••2.0 100 255 6.0 ---- -
RCA-2A 7, Det. -OllC. ••2.s 100 250 *5.o 

RCA-58, I. F. ••2.0 100 255 6.0 

RCA-287, 2nd Det.-AVC ••1.5 35 105 1.5 

~A-5?. A. F. Drivel ••12.0 - 245 6.0 

RCA-53, Output 0 - 300 36.0. 

RCA -80, Rectifier 640 R. M . S. Plate to Plate 130 per Plate 

• Volta1e11 and current apply to detec tor portion of tube. 
••These volta1ea cannot be measured because of the· bia:h re11iataoce ol the circuiu. 

Est"!tnal L ocatio n Po8ition 
011e1 Uator Dial Scttinr of Linf! - Up o f Selector Adjust for 
Frequency Capacitor8 Switch 

445 K . C. Any setting that does At rear of cbasf'is Any positio n t hat does Maximum outpu t . 
not b ring in s tation. not bring in st ation. 

370 K. C. 370 K. C. Bottom of chassis x Maximum output. 

-
175 K. C. Set for signal. Top of chassis. x Maximum output while rocking 

dial back and forth . 

1400 K. C. 1408 K. C. Bot tom of chaseis. A Maxim um output. 

600 K . C. Set foe signal. T op of cha His. A Maximum output while rocking 
dia l hack and for th. 

3900 K . C. 3900 K. C. Bottom of cbaHia. B Maximum output. 

1710 K. C. Set for signal. T op of cba•ais. B Maximum output w hile rocking 
dia l hack and foctb. 

lOM. C. lOM. C. B o ttom of cbaHis. c Maximum output. 

15 or 18 M. C. 15 or 18 M. C. Bottom ADd top. D Maximum output. Adjust oscil· 

~r~orno~~d':brer:0.~i!n!ii. c:!~~~ 
Uee fa< adjustment the b ig her 
frequency of these two pointa. 
Thie will be the point lying 
counter.clockwi1e fcom the other 
point. 

Fllamen1 or o-ter 
Volte 

2.6 

2.6 

2.6 

2.6 

2.6 

·2.6 

2.6 

5.0 

Ni 1mhcr of 
Adj11L11tmenu 
To Be Made 

4 

s 

l 

s 

l 

3 

l 

s 

' 
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RCA VICTOR, INC. 

STATION SELE~:OR 

\ 
' 

1.25.n. 

AR- 1145 

\INTENSITY 
CONT ROL 

Figure 3-Schematic circuit diagram of RCA Short 
1V .ive Recei11er (Some sets have a ·choke coil connected 
in the antenna circuit. instead of the 2000-ohm resistor 

I MFD. 
~ \,,. 

J i 

- 9 c 

-3 c 

+ 135 8 

+67 ~ 8 

+ 6 ·A 

Coil No . 
Frequency Range Wavelength Range 

Megacycles Kilocycles Meters 

1 20-12 20,000- 12,000 15- 25 
2 12-7 .. 2 12,000- 7,200 25- 42 
3 7.2-4 7,200- 4,000 42- 75 
6 ...... 1,500- 940 200-320 
7 ... .. .. 940- 550 320-545 

VOLTAGE READINGS AT RADIOTRON SO~KETS 
Intensity Control Near Zero. Operating Switch "On." All Batteries Connected. (See 
Figure 10.) Radiotrons in Sockets, or Test Set. I.oudspeaker Plugged in Second Audio 

Stage Jack. 

Radio tr on Fil. Volt. · Grid Volt . Plate Volt. Plate Current 

---
Coupling UX- 3.2 *Control grid 130.0 Plate 

222 1.5 3.5 mil. amp. 

*Screen g;·iJ *Screen 
67.5 0.5 mil. amp. 

Detector 5.0. . .. . 30-60 0.65 to 1.5 mil. 

UX-201A 
(Depending on po- amp. sition of Intensity 

contr~I_) ___ 
-

1st Audio Amp. 5.0 3.0 65 1.1 mil. amp. 

UX~201A 

2d Audio Amp. 5.0 9;0 130.0 4.0 rriil. amp. 

(Power ) 

I UX-112A 

* These readings cannot be measured by ordinary methods as with the 
Weston Model 537 test set. 

205 
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RCA VICTOR, INC. 
EARLV 

ANTENNA COUPLING 
UY-224 

I 
I 

SHORT WAVE Q)NVERTER. 

0.0001 MFD. 

OSCILLATOR 
, UY-227 

0.001 MFO. I 
1--~~~~~~~~ :.--~~....-~--.r--11t-,-~-. 

__ r-1 ___ t 

t 

OUTPUT 
TO 

RECEIVER 

R. F. 
CHOKES 
340 Jl. 

i \. 

~ ALL GROUNDS 
TO FRAME 

0.005 MFD 

.._~~~~~~-t-~~~~"'T"""----t~ ANTENNA 

\ 
55Jl. I 

Jt ', 
I 

':::TO ALL 
"'="' ,'HEATERS 

·1 

15,COOil.. 

Schematic diagram of Short Wave Adaptor 

11,000A RESISTOR 

Co111wctio11s to RCA Radio/us 80, 82, 86 a11d RA E-68 

POST OF. . 
BROADCAST RECEIVER 

R.F.CHOKE 
340Jl. ~ +135 VOLTS 

FROM 
CIRCUIT TAP 

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 missed if 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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l 
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I 
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'24 
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2~ OET. 
'27 

I .002·MF. 
I I ; , 

50,000 
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("'-Y~ 
PHONO . 

icH~ 
:~ 
' 

t:f.) 

100,ooc__... 
OHMS 

CABL.t 

t!!. AUDIO 
'27 
; 
-----. 

Schematic circuit of the receiver chassis of the Scott "All-Wave" super heterodyne. The long-wave antenna post is at the 
rear of the chassis; and the short-wave post on the shield over the tuning gang. The output feeds a push-pull '45 pack; 

a push-pull '50 unit is also obtainable. 
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Vl(W LOCKING AT 
REAR Dr SOC.KETS ..... 

The 1. t. amplifier should be first 
aligned by connecting the output of the 
test oscillator, which should be set at 
465 kc., 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. With the bottom 

0 @• 

D"tNAMIG 5PCMER UNrT r-------, 
I I 

.----J;irf(1 ! 
I 
I 

@I 
; ( ! ""'-1 I 

plate removed, the six trimmer screws found 
beneath each i.f. transformer can should 
be adjusted for maximum deflection of the 
tuning meter, tE:1king care that the oscil
ltitor output is kept low enough so that 
the volume control of the set can he well 
advanced during t h is adjustment. 
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McMURDO SILVER, INC. 
MASTERPIECE- - .rr 

GND.t 
L. A· 0--'+-'+""'1--'l 
~ A 

Here we have th.e schematic circuit diagTam for the new Mc:Murdo Silver "Masterpiece ·II" All-Wave Superheterodyne Receiver. 

A New Kind of Sensitivity Control 
A special squelch tube was used in the 

first MASTERPIECE connected to func
tion as a valve refusing all signals and 
noise below 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 whim desired. This ar
rangement had two aisadvantages. 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 gciod noise
free entertainment, would, in the course 
of their normal and continuous slight 
fading, fade across any '.'rbit.rarily e~ta~
lished cut-off level, resultmg m a per10~1c 
cut-off of reception, or if fading was rapid, 
in choppy, distorted reception when the 
squelch circuit was in use . . . . 

An r.f. (radio-frequency) sens1tiv1ty 
control 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 con_dition or 
level of local noise , which 1s obv10usly ad
vantageous, and eliminate~ entirely . the 
possibility of choppy recept10n of stat10ns 
fading slightly across the cut-.o~ !eye! of 
a ny automatic squelch or valve c1r~mt. It 
permits of adjustment wh.en desired, of 
the r .f.-i.f. (i.f.=intermedrnte frequency) 
gain to the exact degree desired, almost 
wholly independently of the actual 16.ud 
speaker volume desired, a nd over all ordm
a·ry operating ranges, has no. effect on the 
automatic volume control action, or on the 
operation of the audio volume level control . 

The use of the better r.f .-i.f . sensitivity 
control eliminates the arbitrarily adjusted 
squelch tube, and together with . three new 
and meritorious tubes recently mtroduced, 
permits of the elimination of a total of 
three tubes net, allowing somewhat bet~er 
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 sing1e 

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 
kc. short-wave broadcast bands being 
spread out over a wholE'. ful~ dial scale for 
easy tuning. It may hkew1se be used to 
spread the five amateur bands for easy 
tuni ng-<>r even small segments of the 
broadcast band. · It is purely a vernier, 
not a second tuning control. It need n_ot 
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 ~preading 
the different short wave stat10ns far 
enough apart on the dial scale 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 kc. or 50 meter short wave broad
cast band, and all the stations . in this 
band will be found spread out mcely on 
the vernier dial-actually making short
wave tuning easier than is broadcast band 
tuning on ordinary receivers. . 

Tuning is not render~d eas;v by any h1~h 
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 control) the me
chanical operation not only is smooth and 
entirely free of slippage, wear or back
lash, but the control knobs turn · with 
extreme ease and absence of effort. Tun
ing is thus made faste:, e~Sier, simpler, 
and easier to read. This simple mechan
ical change is invaluable, and in tl~e hands 
of a novice can make all the difference 
between skipping over foreign short. wave 
stations or having them actually easier to 
find than broadcast band ~tations. 

The Complete Circuit 
Thus the revised tube circuit line-up i,· 

'58 r.f. stage, 2A7 combined first detector. 
and electron-coupled oscillator (the first 
combination tube so far introduced which 
gives actually better results than se!larate 
tubes performing the same funct10ns), 
three '58 i.f. stages (the third stage used 
for selectivity, not for gain-its addibonal 
gain cannot be 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 ;rnd '57 
first detector have been replaced by the 
even bette r .2A 7 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 next 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 "sos, allows one of the original two 
rectifiers to be dropped, thus effectmg 
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 d. 
(intermediate-frequency) amplifier is ~ir
tuned, making fo r permanen.cy of settmg 
in all climates, for the first time at no los~ 
of selectivity. This tube 1s add~d only be
cause it is the sim ple and obvious means 
of coupling the two extra tuned circuits 
.added to the i .f. amplifier to set the selec
tivity up to absolute 9 kc. 

A tuned or transposed antenna or lead-in 
system mav be u sed when desired by vir
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 .hUis and· 
results in a very fine signal-to-noise ,ratio. 
It also e liminates the r epeat spot or image 
in terference so common in many i1nproperl y 
desi~ned superhet receivers. 
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SIL VER-MARSHALL, INC. 
5-M- 726 

Cl9 ':; 

Wiring diagram for the latest "S-M"-726 SW., "All-Wave" Super-het. For short wave reception the aerial feeds 
into a S-W detector S-10 and oscillator S-11; in all 2 oscillators and 3 detectors are used. Tubes-S2, S-10-'24's; 
S:l, S6, Sll-'27's; S7, S8-'47's; Sl, S4, S5-'5l's (R. C. A. 235); S9-'80 rectifier. This set is a comhination of a 
ll 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 SS. 

"Double-Super-het" Principle Used is shifted over to operation in the range 
It is obviously not practical to build of 10 to 200 meters, a scheme popularly 

a superheterodyne r eceiver for both known as "double suping" is resorted to 
short and broadcast wavelengths with -that is, the use of two intermediate 
t wo different intermediate-frequency frequencies with two oscillators, one 
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 l.F. frc- is set to some clear channel in the neigh
quency amplifier for 175 kc.; this being borhood of 650 kc. (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 broadcast band R.F. am
tion. As soon, however, as the rece!ver plifier tube and first detector, together 

8 .. ~\o Nn. Pon OH sn 

El:n.ENMA 

LtGEHD 
Cl •C 2 • .00014 Ml'"Q. CC>Hn 
C3·C4 • ,, MMf"O. COMO. - MAl( .
(.5 • .000! "4f"tl . COMO. 
c.&• .00'! • • 
C'l • 0.1 • 

ca·•-• · '""K l.I • 131 L · H·N· O COILS 

Lt• • • • · · · 
LS • Nl na CHOMe-
lt-l'Z. • )00,00() OHM "t.SIST~S 
U·"4' • 10.000 
51 • '".l4 
S".l • "1.7 
SJ• '1.1 
Tl • Nt IOK>tS PWl't. TitA.NS .. C•215J 
SW• ~WITCH 
1"1 · IPl. · IP1 • 91MD!NC POSTS 

NOT'- · CONNCCT GlltlD AAO CATH005 
CONNECTIONS OF COIL S.OCKITS 
T0GcTMIR: 

S·M CONVERTER.... 

with their tuned circuits, become th e 
first level of intermediate-frequency am
plification; which takes place obviously 
at the setting of the broadcast dial, or 
at 650 kc. 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; and to 
this tube is coupled a short-wave oscil
lator which is arranged to track away 
from the short-wave first detector by 
approximately 650 kc. , in order to pro
duce the first intermediate frequency. 

Parts Necessary 
The converter consists of a '24 first de

tector, with plug-in coils which are tuned 
by a .00014-mf. yernier 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 detector's tuning is r egarded 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 converter is obtained from a 
small, self-contained power unit. 

A '26 tube is used as a rectifier, being 
fed by a small transformer which also 

Wiring diagram of the Silver-Marshall S-W converter. 
. supplies filament current for the '24 de-

It plugs mto any A.C. socket. tector and '27 oscillator. Filtration is 
provided by o.ne high-inductance choke 
and two 4-mf. dry-electrolytic, semi-S<>lf
healing condensers. 
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SILVER-MARSHALL, 
S-M - 727 

HEAVY LINES DENOTE 
N! 14 BUS WIRE 

INC. 

--BLACK 

----GREEN 

, - - --- - - l 8 FC _ V.C, 
,,--. -- -- . - · 00 OHMS i 

C•BLE ' [ 

k-----'----L___l_----'-t v 

211 

R6 t--
soc KET A.ND PLUG 
SEEN FR0"'1 TOP '. 

(15 x x 

""' IOOV 

/<----,------' 
VELLOW \ 

GREEN 
~ 

SPHkER 
FRAME 

Wiring diagram for new All-wave Silver-Marsha)] Super-heterodyne designed for operation on 110 volt, 60 cycle 
A.C. circuit. 

Model S.M. 727 Shortwave-Broadcast R::?-400 Ohm Resistor-Wire Wound. 
Receiver R3-100,000 Ohm Resistor-1 Watt Carbon. 

Cl-C2-2 Gang Variable Condenser - 365 Mmt. R4-'h llogohm Tapered Variable Resist-

strands) No. 41 S.S.E. Litz. (Inductance I 
m .h. at I,000 cycles and resistance 7.6 ohms). 
The coils are bank-wound and have an Internal 
diameter of %, inch, and each coil is % Inch 
thick. The 2 coils are spaced about I/. Inches 
apart and should be not less than V.. Inch from 
the aluminum shield can. Both coils are wound 
in the same direction. 

1Iax. ± 5 :\Imf_ (}0 - !)(}0 + I ance. 
Mmf. !10° - I80° ± ¥.. of I% :usE R 5-::?a,OOO Ohm Resistor-I Watt Carbon. 
with dial scale. RG---300,000 Ohm Reslstor-1 Watt Carbon. 

C3-25 :IImf. Trimmer Condenser. R7- 400 Ohm Resistor-Wire Wound. 
C-1-~00 _ Mmf_ Variable Midget Condenser. R8----60,000 Ohm Reslstor-1 Watt Carbon. 
C5-0.1 ;\If. Condenser-Sprague. R!l-3,500 Ohm Resistor-I Watt Carbon. 
CG-0.1 )If. Condenser-Sprague. Rl0-300,000 Ohm Reslstor-1 Watt Carbon. 
C7-0.1 ;\If. Condenser-Sprague. Rll-1 Megohm Reslstor-1 Watt Carbon. 
CS-1.0, .G, .5 Mf_ Condenser. R12-I lie;::ohm Resistor-1 Watt Carbon. 
C9-1.0 :llf_ Condenser 150 V. (Dual with R13-300,000 Ohm Resistor-1 Watt Carbon. 

C-22). R14- 10,000 Ohm Reslstor-1 Watt Carbon. 
CI0-.001 Mf. Condenser Mica. R15- 10,(}00 Ohm Reslstor-1 Watt Carbon. 
Cll-.001 Mt. Condenser Mka. R16--- 10,000 Ohm Resistor-·2 Watt Carbon. 
C13-.025 Mf. Condenser-Sprague. R17- 6,500 Ohm Resistor Obmite Red 
CH-.006 Mf. 700 V.--Sprague. Devil-:-! Watt. 
C15-.00015 Mf. Mica. RlS-220 Ohm Resistor Ohmite Red Devil-
C16-0sclllat<>r Tlimmer Condenser. 2 Watt. 
Cl 7-0.1 Mf. Condenser-Spragne. R19-400 Ohm Reslstor--Wire Wound. 
ClS-0.1 l\If_ Condenser-Sprague. Sl-'24 Tube. 
C19-0.1 Mf. Condenser-Sprague. S4-S7-S8-S9-'27 Tubes. 
C20-.0005 Mf. Condenser M'ica. S5-S6---'47 Tubes. 
C22-1.0 ;\If. Condenser, I50 v. (See C-9). 82-S3-'51 Tubes. 
C23-4 l\If. Dry Electrolytic Cond. 450 V. Sl0-'80 Tube. 
C24-S ~If. Dry Electrolytic Cond. 451) V. Sll-Speaker Socket. 
C25-4 Uf. Dry Electrolytic ConiL 4;-;o v. ~Wl-SW2-Tandem Change-over Swltcl1. 
C26-0.l l\If. Condenser-Sprague. SW3----A.C. Switch (Combination with volume 
Ll-1!17 Broadcast Antenna Coil (550-I,500 control) . 

K.C.). Tl-Q-1 I.F. Transformer. 
L2-202 Short Wave Antenna Coll (I.56- T2-Q-2 l.F. Transformer. 

3.46 megacycles). T3-Q-3 I.F. Transformer. 
L3-201 Short Wa,·e Antenna Coll (3;;1. T4-I0159 Audio Transformer. 

5.36 megacycles). 
L4-200 Short Wave Antenna Coll (l'i.54· 

I0.29 megacycles). 
l.5-1!19 Short Wave Antenna Coll (9.6-

18.15 megacycles). 
Lti-1 98 Os cilia tor Coll. 

T5-10200 Output_ Transformer. 
TG-10202 Power Transformer. 

Silver-Marshall All-Wave Super-Het. 
Coil Data 

L7-1014G Choke. (Iron Core Plate Filter.) 
h8-L9-281 R.F. Ch<ike. (IF and ::?d Det. C'cts.) Referring to the I .F. transformers, T'l, 2 

Harmonic Generator Coil Data 
1.56 to 3.46 megacycles. Primary L-2-48 %. 

turns, No. 27 enameled wire, space wound. 
Secondary L-7-18'h turns No. 36 D.S.C. close 
wound. 

3.51 to 6.36 me. primary L-3-2:-lo/J. turns No. 
2I enameled wire, space wo_und. Secondary L-8 
-121,1, turns No . 36 D.S.C'. close wound . (these 
coils so far specified wound on lY,. inch outside 
diameter bakellte tubing). 

5.54 to 10.2!1 me. primary L-4-16o/J. turns 
No. 19 enameled wire, space wound ; secondary 
L-IJ- I2'h turns No. 36 D.S.C. close wound. 

9.6 to IS .11> me. primary L-5-6%, turns, 
No . 17 enameled wire, space wound . Secondary 
L-10-IO'h turns No. 36 D .S.C. cl<ise 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 
diameter. Secondary 83 turns No. 24 enameled 
wire wound on the same tube, which is 3% 
inches long. 

Oscillator Coil : L-6, L-11-11 turns No . 36 
enameled wire, close wounol. 

L-12-30 turns No. 36 enameled wire, close 
wound. 

L-13-84 turns No. 28 enameled wire, wound 
68 turns per Inch . 

Coils L-11, 12 and 13 are wound on I 14 
inch outsl<le diameter tube; these three coll • 
being plnced in a row with ,?.., Inch space be
tween coils, the order being L-11, L-I3, L-I2. 

M T · ~I and 3 in the diagram, these have 125-mmf_ 
' - unmg • eter-l5 :II.A. (max.) variable condensers as trimmers across Over one end of L-t:i, nenr coll L-ll, ls 

PI-100,000 Ohm Vol. Con~rol (Com. with primaries and secondaries as sho,wn. Each wound coil f,14, comprising 43 turns No. 36 
A.C. Switch). I.F. transformer bas two coils In ad aluminum enameled wire, close· wound, on a tube I'h 

Rl-I00,000 Ohm Reslstor-1 Watt Carbon. shield, and each coll consists <if 209 turns (10 Inches outside diameter. 
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\.Vlrlng dlugra1n of the ne'v 728 S-'V Sllver-Mnrs•all, 13 to a.w -•tf"r., 12-tu.be- Ruper•eterodyne. Cnttaelty A-7:S-120 mnlf., 
R.F. c•okea •ave a valae of '1 mllll•enrlcs. 

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 accurate short wave dial calibration at 
the factory. As a broadcast 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 function 
as the short wave oscillator and replace the broadcast oscil
lator entirely on short waves. 

The circuit involves a '58 detector and '56 oscillator for 
the broadcast band, or for the three short wave bands from 
1,500 to 22,700 kc., a '58 first detector and '56 oscillator with 
its '56 harmonic generator tube, which allows one oscillator 
circuit to cover this wide frequency range without changes. 
Following this is a two stage 465 kc. i.f. amplifier using two 
'58 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 circuit is changed, the broadcast oscillator 
being dropped completely out of circuit for the short wave 
bands. 

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 i.f. grid to be biased negative enough to cut sensitivity 
to a point where only signals stronger than local noise ca:i 
be heard in the silent position of the noise-suppressor switch. 

The radio frquency chokes shown in the plate circuits of th£ 
first detector, second intermediate frequency amplifier and sec
·ond detector, each have a value of 7 millihenrie.,. The coils 
used in the new 728SW super-bet a:re 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 
short-wave "intelligentsia," the coil winding data is· given in 
the text that follows: 

INTERMEDIATE TRANS. 
1st and 2nd-

Pri.-211 turns No. 41 S.S.E. Litz wire 
Sec.-211 turns No. 41 S .S .E. Litz wire 
Wound on %," form~paced 1-h" with loss 
ring between coils 

Srd-
Pri.-211 turns No. 41 S.S.E. Litz wire 
Sec.-211 turns No. 41 S.S.E. Litz wire
tapped at 150 turns. 
Wound on o/.a," form--spaced fi " 

BROADCAST OSC. COIL.: 
Tank-95 turns . No. 27 P.E. wire-i!pace 
wound 60 T.P.I. .on 1%" dia. form. 
Grid-35 turns No. 36 P.E.--dose wound 
Plate-45 turns No. 36 P .E .--dose wond 
PickuP-:-13 turns No. 36 P .E. space wound 

Grid, . plate, pickup wound on 'Vs" dia. form. 
SHORT WA VE OSC. COIL: 

Tank-29 turns No. 2(t P.E.-space wound
w~nding -length 1%" wound on 11A," dia. 
form. 

Plate--26 turns No. 36 S .E.-space wound
winding length 11,8" wound on Ys" Cia. 
form. 

Grid-9 turns No. 36 S.E.-wound in spacin2' 
ol tank 

ANTENNA COIL-BROADCAST: 
Secondary- Approx. 121 turns No. 30 P .E. 

wire---space wound-83 T.P.I. 
Primary----450 turns No. 34 D.C.C. wire--ran

dom wound. 

SHORT WA VE COILS 
lat COIL. 

Secondary- 34 turns N o. 27 P .E. wire---space 
wound 

Pickup--20 turns No. 86 S .E. wire--close 
wound spaced *" from sec. 
Wound on 1%" dia. form 

Znd COIL: 
Secondary-1911.! ~urns No. 21 P.E. wire-

space wound 
Pickup--20 turns No. 86 S.E. wire--close 

wound spaced 1J8" from sec. 
Wound on 'Ys" dia. form. 

3rd COIL: 
Secondary-6¥., turns No. 19 P.EJ. wir~ 

space wound-length. 'Vf'I" 
Pickup--20 turns N o. 36 S.E. wire-close 

wound spaced %" from sec. 
Wound on %" dia. form. 
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CONNECTION°S FOR. 
100-120V.,A.C. 25AND60CYCLES 

The wave-changing switch 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 r.ight 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. 

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. (Thi~ 
converter is supplied in kit form; and 
also completely wired, at small additional 
cost. 

Wiring diagram of the new Silver-~arshall short 
wave converter here described. 

The converter consists of a tuned de
tector, using a '24 tube, in conjunction 
with a '27 tube in a specially-designed 
oscillator circuit, 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 cycle current. 

RI• 400 OHMS 
R1 • 1 MEG. 
R~·ll • 150,000 OHt.1$ 
M·RS· R' • I lolE6. 
u·m·R14· 3500 OHM& 
R8• W\l)OO OHMS 
RIO• IS.000 OHMS 
RU• l.500 DHt.15 
R 11 • IO.OllO OHMS 

"BEARCAi" RECEIVER.. 

1 I.IF 

1 

\":iring diagram of S-M "Bearcat" receiver for short waves. It employs a stage of shield grid radio frequency, regen
erative detector and two stages of special audio frequency amplificat;on. 

With this receiver it is possible to 
spread the crowded 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 circuit. To that 
unique featurP. has beP.n added the in-

~)· eased amplification of the tuned radio 
frequency screen-grid stage and also the 
scrnel1'-grid first audio stage; still main
taming the convenience of single-dial 
opeTation. It uses, as well, a '27 type 
detector, '45 output, and '80 rectifier. 

The "Bearcat" is built on a rug:gpil 

steel chassis. It has one tuning dial· 
with series antenna condenser and re- · 
generative control, switch, and vernier. 

The receiveT can be purchased in kit 
form OT completely wired. Plug-in coils 
are furnished, giving a range from 16.6 
up to 200 meters. 
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AERIAl..y 
ANTENNA 
f:QUALIZING 
CONDENSER 
A-9617 

LI 
A-9601 

SHORT WAVE 
SWITCH 
6-5~36 

WtiEN OPERATING ON 220-260 
LINE VOLTAGE, USE SPECIAL 
BALLAST RESISTOR, A-9&26, 
BE.TWEEN PLUG AND SOCKET 

3 WIRE 
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q5
A--9573 

L-'!'-----; 200 ~ 
.0 

MODEL 61 - 62 

6.5 v. 
DIAL 
LAMP 
A-!519 HOOK UP 

- ·°' MfO. 
400V. 
A-9611 

1s l.f. ~~~~rss 

.off°" - BRILLIANT 
/ NORMltL 

<f" BASS 

TONE CONTROL 
SWITCH &-553& 

DYNAMIC 
SPEAKER 

C-1661 

TPUT AUDIO 
TRANSFORMER 
C-1661-1 

Cl VARIABLE CONDENSER 
AS SHOWN 

78 osc. 

75 

250,000.n. 
VOLUME 
CONTROL 
A-9579 C2 EQU,.LIZ.INC. CONDENSER 

C3 ADJUSTING CONDENSER 
LI TUNING COIL 

POWER SWITCH 

LIS l.f. TRANSFORMER 
Ll7 OSC tLL,t1.TOR COIL 

ON VOLUME CONTROL 

Operates on any A. C. or D. C. current, 100 to 130 volts and 200 to 260 volts-ANY 
cycle. 

Tunes a ll stations from 540 to 150a on regular broadcast band, and from 1500 to 500 0 
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. 

Spartan latest type precision-built high efficiency tubes: 
1 78 detector oscillator. 
1 78 intermediate amplifier. 
1 75 second detector-automatic volume control. 
1 43 power pentode. 
I 2525 dual rectifier. 

VOLTAGE ANALYSIS 

Line Voltage ~ Position of Volume Control Full with Antenna Disconnected 

Tube L Jcation Heater or Plate I Control Screen Plate Current 
Filament Grid - Grid+ M.A. 

25Z5 Rectifier 22 - 28* ------- ------- ------- -------
43 Power 22 - 28* 92 - 98 14 - 18 98 - 108 18 - 25 

75 Detector-A.V.C. 5.9 - 7* 35 - 45 .4 - .65 ------- .19 - .22 

78 I. F. Amplifier 5.9 - 7* 98 - 108 1.8 - 2.5 98 - 108 7 - 10 

78 Det.-Oscillator 5.9 - 7* 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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I . F. 177.5 k'.C. 

540 
14 METE.R.5 

TUBE LOCATIONS 
FRONT OF SET 

®aJ· ()® (ii\ 0 (ii\ 
\V '\;!ti 

®D D 
(Ool(ii\ (OO)(i7\®7 
LJ~LJ~:.r 

NOTE: Use an 80 tube in the Power 
Unit. 

CHASSIS MODEL 105 RECEIVER MODELS 50 t~ 59 
SB 

~ µ 
, I 
~1 "~ ~ l® 

@I 
ii~=>= ==" 

VOLT AGE TABLE 
l d~~l [ T;\."t.!' I F~~';';.~';r I i;1h!~ .. ~~ ]Sc('.h;'.~;;u l c-Ct~~1~·;~1" 
Shor! Wa•o: 

Of>Clllatnr 

S horl w •• ., 
n .. 1 .. c 1or 

n. ''· 
Rr1nuh:11a1 

2.• 

" 
u 

O..c llholor 
- --1---1- - - 1 

2.• " 
Fl"t 

n .. 1 .. c lor .. .. u 

2. '2 

" 5.2 

" 1.9 

181 102 u 

102 

lU 102 

102 2.2 

A~l-~l-u• 1---' 1- ~ 1-.:;,--
So:eo.,,I 

Oetee1or 2.42 

Fil . tochaul" 

Ou1~l--"-l--~[ __ m _ _ L: _ _1rn. 7i:~ri<I 
A.,..,1;r.,.r M 4.t 
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CAUTION 
Reading must be taken with the set tuned 
to one of the short wave ranges, and the 
local - distance switch pulled out. 

All D.C. voltages are measured between 
the tube Jocket terminal and chassis, using 
a high resistance voltmeter of 1000 ohms 

e~r~;~t. ~~:~in:f8 ;~:e~~be1~~eh1!h~r01!o~ 
higher range instruments. This variation is 
most marked for all detector and oscillator 
D.C. volti.ges. 

Readings taken with set testers plugged 
into tube sockets may deviate considerably 
from the values given in this table, due to 
their intfmal circuit arrangements. 

@ 

@ 

1® ~ 

PARTS LIST 

Ula- LU.t 1 

aram l'•rt Oe•crlption Pr1,,., 
No. No. 

Dia- .... , 
aramrart O..,ecrlplloo Pri~ 
No. N..,. 

1 IUOOO Vui•hl" lue>lna: coe>den..:r . . ... . '6.50 
2 81150 750,000 o hm J.i watl rC1Ai•to r ... .25 
3 67580 6,000 o hm }i watt ..,..;.1o r . . .15 
4 67987 IOO ohm J.7 wall..,..ietor ..... .25 
5 81162 40.000 ohm I wall ..,..;.tor , . . . . .:25 
6 67259 45,UOOohm }i wau ..... lalo r . . .l5 
':' 67986 2,000 ohm l wall re11ia tor . , . ]5 
8 111153 lSOohm I wall ..,..iator .. . ... .l5 
9 111131 4,000 ohm ).i watt l"ellletor , , .15 

10 67302 2M<"&·J.7 watt...,.IHor.. .. . .. .]5 
11 67100 20,000 ohm I wall ...,.1.1or . . .15 
12 81172 2,000 ohm Ji wan ..-lalo r . . . . .15 
lS 679S8 100,000uhm 1 wattreale tor ..... .15 
14 67260 100,000ohm H watt real•tor .. .l5 
15 llHH 1,200 obm I wait r.lelor .. . .25 
16 81205 iu.-ID" Vltreou• R•l• tor l.se 
17 81419 60,000obm •olumeeoe>l.rol . ... .. .95 

~=} 81131 { ~ :~: =i:~:} oa one form .. .50 
20 81437 100,000 ohm tooe coouul . . ... . . 1.50 
21 111190 .I MrJ. 200 V. fi•od coe>tleo..,r ... .35 
2.2 67294 .1 Mfd. 200 V. fi.•f!d eootl.,n..,r .,. .SO 

Sl 
iii26 

Powo:r awl1ch part o f 8H.S7 .. 

" Local...di•t•ot awlt.::h .. . .. 
" 67551 2.SV. pilotlam1• .. . . .. .. .. ·" .. 67256 75.000 o hm, M w•U r"9iU<>t' .:is 

" 67762 .OS mid. 20!.I•, c:un<lcn ... r . .... .. . .lS 

l81US 
Powertrane for m<'r, llSV.60 e1e. 10.TS 

8lS87 Powertran• former, 115 V. 2:iere. 12.75 

" 
..... Pow.,.. tr•n•lorme,., 230 V. 60 e1e. 14 ... 
111159 Fut.,.. choke . . ... . .. .. . .. . . ..... 2.10 .. 67.SZI S Mfd, 440 V. 1':.lftCtrnl1Uc eoud.. 1.15 

61 1=~t+ 
I Mfd. 415 V. {lor 60 0:1el•)... l .15 
10 Mfd. 475 V. (for 25 e1el•) .• ,. 2.N 

62 =~ Ou1put 1nnaru rn1o:r , ain1tle•1>Mker :t.71 
Output uan1rormer, twin •PN-k•r 2.71 

" 11042 Speaker-"el ... ............ ~ . . II .. 11095 Power •upplr lerrulnal -ket ... ... 
65 ..... R-t .. er pewer lerm.lna l p l ua .. . .. roo Spealr;er onrd and plu• .. ... 
66 81098 Speak<"r onrd 0011 .. .... ...... .. ... 

11092 ~rew":;.r~!t~k-·ma:.Ac".eo".i.;.~; .• 
67 ::~ Fleltl auU Modo:la RL-20'>-A or 

.... 
23 67296 .1 Mfd. 400 V. fl•etl coodoolM!!r .. . 40 
24 11191 .l Mid . 400 V. A•ed eonde1>a.r ,, . .45 
25 67297 .25 Mid. 200 V. 6~ed eootlen_.. ,. .40 
26 81!45 .25 l~t:rd . 200 V. fi•,.,.I conden....... .45 
27 67299 .02 Mid. 400 V. foied oonden_..... .30 
2.8 81333 .02 Mfd. 400 V. fiu:d oondt:n-t'.. .:\5 
29 81156 .001 Mfd. t1 .... 1 oonrlf'.n..:r , . ... , . .30 
SO 81415 .002 Mfd. 1000 V. fhec l coonden..,r .!5 
31 8115.S .0005 Mfcl . lh:ed conden..,r ,. ,... .25 
32 81157 .00025 Med . fh."<l oondenee r . . ... .SO 

RH-20'>-A {230 tk•1) .. . . ..... .. .... 
f"' Dlaphr~,,.m ANenibly (Model 

68 8 1274 
R-2011·.\l . ............. .... .... '·" Ulai> ::r.o.gm A-.mbl1 (Model 

2.11 
81279 

RL-209-A) .. . . .. . . . . ... ........ 
Uiapbragm Auo:mbly (Model 

2.75 Rll-209-A) .... . . .. ....... : .. . . .. .. 812'6 ~~ .. ~~d~t~."tt ~~i~t~r' · . . .. 
. .. 

70 """ ... 
33 111158 .0001 M rd. O•ed eonden• er . . . . .2!i 
34 812.82 .003 Mfd . fhotd coodenlMlr . . . . . . .50 
35 81081 .5 Mrd . 400 V. find coe>den..,r... . SO 
S6 8 10R.1 .l Mrd. 100 V, fi•ec:I eonden• er .. .75 I 
37 81152 10,000 ohm U wall ..... iuor .. .25 
S8 81306 Trimmer (",.orsJ ,.....,.. .. .. .50 
39 8123 1 Tri1nmer <:ond....,r .. .50 
40 81202 Tri1nmer A-mbl1 .... .. . . . .. . . .40 

!~j 111201 { :~~~=~~::::::::~::;! :~;. .60 
4.S 81445 .02 Mltl . <fOO V. fbec:I eontlen..,r .. .40 
44 ft l llW "A"Tuningooll . . .. 1.00 
4~ Al JAJI "B" Tun In,,; eoi l . . ).00 
46 81406 "C" Tunin11 ooU . . l.Ot 
47 81178 Tunln,,;cull . . I.SD 
48 111179 Tunin11 coil .... . ... . ,. J. 7D 
49 111234 1. F . lranafOC'mer eolt. ... . I .Of 
SO 111200 l .F. lunln• -nde--. .. .... . . .. .6f 

~~ ::~~ ~t.~~~~~ .~~-:-:-.~~~:::· s:~ 

Mhfoellaaeoas Parts 
61811 •·eh h. •• .,b .,,..her . . .. .... . ... .. .U.U I 
6726.l No. 6 Si>e"ial ..:now for bottom , , .GS 
67964 I . •.. •l•ort Tube Shield .. .le 
8100'7 T u t- Shield Ccmi:r .. .96 
81011 •:..o: u l.,heon l'l•le .. ."5 
81012 Tuht1 Shield Sho:ll . . . . . .IS 
81099 Termin .. l l'lu" Cowt1r . . . . ... . . . .:zo 81109 )'j.,..., 11 Kuhher Url•e Bu.hin• ., . . .0.1 
&\Ill l.ar"e Kuhher Orlwe llu•hin~ . ... .IM 
111210 S . .,. t:oll Shield .. .6S 
81211 1. I' . Coil Shield .. . . . 50 
81213 K . ••. t:oil Shield .. .SO 
&1232 K•nK.., Swlt ... h ... . .. . . , . . . . . -t.ot 
&1256 Ct1ll u l.oid Di•I and •• ...,...., ... . . .. • .. 
11111 Tone ur Voh1 ... e C....trol Kaob.. .3$ 
11702 L.arwe Tunin• Knolo . . .. ..1.5 
1170.1 Kanjlr., S witdo l.e•er .. ..S~ 
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30 I 
93 

1~ 
-:;-- "') 
. 92 

l l 83029{ 2.500 -'l. ± 5 .7. I W FIXEO RES. 
2r 12.500.n. .. '/2w. .. .. 
3=67257 500.n. ±207. '/4W. .. 

4= 81151 4,000.n. ± 207o '/2 w. 
5. 83081 76,000.n. .. 
6•81381 150,000.<l..±107. '/2W. 
7•81381 .. .. 
8·81161 250,0no.n. ± 10% v2w. .. 
9 • 83082 260,000.n. ±207o l/4W " 
10· 83072 510, 000.n. .. .. 
ff• 81908 500,000.n. VOLUME CONTROL 
12. 83083 I. 1 MEG ± 203 V2w. <WEO RES . 
13 · 133 Jl_ ± 10% 12.sw FIXED RES. 

( PART OF (90) 

~I__._~ 

MODEL R 111 

. v 

67-

66) 
-L----:~ 

') ') - I I . ') I ) 'I.Mr-

30 • 83011 .004 -MF., 600V. FI X ED COND . 

31 = 88011 

32 = 83007 .02-MF 

33 = 83007 
34. 83007 

35 = 83007 
36 = 83007 
37 = 81630 .1 MF. 100V. 
38 = G -83058 .25 MF. IOOV-
39 • G-83063 .SOMF. 
40 • G-83063 " 
41 • 83109 100 MMF. MICA 
42 = 81812 510 MMf: 
43 • 81156 .001- MF 

45 • 81959 13 MF_ " DRY ELEC RO 
44 • } { 4 MF. 150Y} T 

46 , 7 MF. .. LYTIC COND_ 

47 • } 81948{ OSC . SECTION} VAR . COND 
48 = R.F " . 
49 = PARTOF 832.54 24 .5± 1MMF.COND. 

60 l 83255 {ANT. COIL) ANT. COIL 
61 J OSC. COIL '1' ASSEM . 
62} 83027 {DOUBLE TUNED TRANSL INTER TRANS.

1 
63 SINGLE " " f ASSEM . 13 
64 G-81956 ~ 
65 G-81958 

6 7 SP'K'R HUM BUCKING CXJIL R ~ 2,17· A 
66 SP.KR i=IELO COIL } 

68 SP'K'R VOICE COi L SPKR .ASS EM. 

69 83254 SHORT WAVE COIL iZ- CONO . 

90 LINE SWITCH WITH -11 -
91 81942 POWER CORD 
92 G-83076 CHASSIS (NO GND . CONNECTION USED) 
93 81671 ANTENNA WIRE 
94 83179 SHORT WAYE SWITCH 
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I 
93 

30 /,--.-----.-------

32 

+~2 
t } 83305 { 1250 .n. ± 51. 1 W. FIXED RES . 
2 12.500.n. ±5% '/2W. " " 
3 67257 500.n. ± 20% V4W. " 
4 81151 4 ,000.n. ±. 207o 1/2 W- " 
5 83081 76,000-"-±203 1/:i.W. " 

6 81381 150,000.n.±IOio1/.2W." 
7 81381 " .. " 

e B1fGf 250,000JL:t107o y.iw." " 
.9 83082. 2c;o ,ooo.n.±2or. V4W. " 
10 83072 510, ooo.n.±2or.~w .. " 
11 81908 500,000.n. VOL . CONTROL 

11 83083 I.I MEG.:t20,% fh_w. Fl~ED RES. 

13 115.n.±for. 12.SW. RXED 11es.(PAllTOF 91) 

14 BALLAST RESISTOR MOUNTED WITH 

1&- 2 (COLD REJISTANCE l!PPllOIC20.n. 

78 78 

30 83011 . 004MF. 600V. F"IXEDCOt-10. 
31 83011 
32 93007 .0 2-MF" , 
33 83007 .. .. 

34 83007 " .. 

35 
36 83007 .02 · MF_ 

37 81630 .1-MF. lOOV. 
38 G -83058 -25 MF. 
39 G-83063 .50" 
40 G-· 83063 
41 83109 .0001 -MF. (V!ICA 

42 81812 .00051" 
43 81156 .oot MF. .. 

4'!} {4 MF. 1sov. } ORV ELEC-
45 81959 13 " " TROLYTIC COND 
46 7 II h 

47} 81948 {0SC . SECTIONJ VAR. C ND 
48 R-1' " o . 
49 PART OF 83254 24 S± 1 MMF. COND. 
50 G -8.3219 .Of MF. 600V. FIXED CONO. 

667 

43134 

~ "" 

60} 83255 f ANT. COIL 1 ANT. (OIL 
61 osc. COIL AS5EM. 

43 

62} 83027 5 DOUBLE TONED TRANS . } INTER.TRANS'. 
63 l S'JNGLE " " AHEM . 
64 G-81956 OUTPUT TRANS . ON R 217A SP

0

kR.ASlY. 

65 G-8195'8 CHOKE COIL ASSEM . 

6(; sP:~R. FJELD COIL l · 21 A spi<' ASSEM . 
67 SP.~R . 14UM BUCKING COIL j R l R. 
68 SPKR VOICE COIL 
69 83 25'4 S'MORT WAVE COILS.. (ONO. 

90 LINE SWITCH WITH -11 
91 83295' POWER CORD 
92 G-83076 Cl-IASSIS (NO GND. CONN. USED) 
93 81671 ANT. WI RE 
94 83 179 SHORT WAVE SWITCH 
9S 83278 6 . .3 Y - DIAL LIGHT 
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Circuit Data of Stewart-Wamer Short Wave Converter R301-A, B, and E 

674Z3 
BllYOl/Yq PO~T ~T.€!P 

ANT. 6Nf OUTPUT ,~----fi~pp_qp~7:~::~-\ 

l .... '\ l!l!l ~ l'ioo.000J.•~~,t1-:----------1 .. •~~ 
=- ~,,• , CV .{§!:st ,._ f~ 

67J~!J 
~ 

t 

!:S 
!€ 

~ 
\!I 

.5WITCH P0.5/TIONS A 

A 'OFf'tff~fT/Off I R/'fO 2 01" ~U.~CTO!i! .!JHJT(",I( 
- 'Ol'f'trtf'OS/T!Of'f.3 o,r ~t!Lt!CTlJli! ~fTCH 

~I 

8 - % Of[t_~~ ':o~f!:Ot%5i ';,~ ~ 

C 'Orr'llY f'0'1rtOIY I OF .!Jt!Ll!CTOli! .!SWITCH 
- ·ott 'tty l'rJ,lrtOtf z 11/YO .3 OF ~ucro,e .!JH!Tr;H 

Cj -~ 
it1{74ZG • 

6 7"'56 -"'0 '"V 

67~73-Z5-v 
~767Z-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 

180 
250 
280 

'24 Plate 
26 
34 
37 

'27 Plate 
70 
93 

102 

Plate Supply 
Plug 

67551 
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SUPERTONE PRODUCTS CO. 
4 'TUBE A.C. 

~~~~--'~-'-~~----'-----'--e~ 

B-

B+45V. B+ 2SOV ...__,11ov., A c 

ITiteresting diagram showing the hook-up of the Supertone 4-Tube A.C. operated short-wave 
output ·tube; also tonnections of power supply unit. 

receiver, utilizing the new 2A5 

A glance at the diagram herewith 
shows that a tuned stage of radio fre
quency amplification, employing a 58 
tube, is 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 control is 
provided through the medium of the 
variable condenser conne~ted between the 
R.F. choke and ground, the second · regen
eration control being the 25,000 ohm po
tentiometer, the arm of which connects 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 66 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 a resistance
coupled network, and on~e more into the 
grid of . the output stage tube, which is a 
2A5. 250 volts B plus plate supply is ap
plied Jo 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 ti.!)les i~ ._t'1i~ 
journal, as ·well as the present number, 
can be used with ".them. The antenna stage 

Ill 
utilizes a 4-pin hase 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 16 to 200 
meters is thus made available by the use 
of these coils, whieh can be easily pur
chased on the market or woul\d from data 
given in this as well as past numbers of 
SHORT w AVE CRAFT. The potentiometer 
used to regulate the voltage ·applied to the 
screen grid of the detectQr 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-boating should result · 
a lower value of grid· resistors in the audio 
circuit may be used than those shown. If 
mQtor-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 2A5 
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 
itll m.ake-up, As a protection ai?a>n.st. tun-

able hums being transferred through the 
power transformer from the 110 volt A.C. 
60 cycle supply circuit, 0.1 mf, condensers 
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 plate · supply 
unit is employed, lies in the filter circuit; 
in the particular filter network two 30 
henry iron-core chokes a re used together 
with the field winding on the loud speaker 
as an additional inductance to smooth out 
the rectified current. As but two plate 
voltages, 45 and ·250 volts respectively, are 
necessary for ope.r 0 ting this 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 electrolytic con
densers are used in 'the high voltage filter, 
two of 8 mf. each and one of 16 mf. No 
condenser is used betwee.n the B minus 
side· of the filter and the juncture between 
the speaker 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 coils, four coils to a set. (See page 213.) 

One Hammarlund radio-frequency choke 
coil. 
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. pigta il resistors. 
Two 0.5 meg. pigtail resistors. 
All abov e resistors are 1 watt. 
One 25,000 ohm potentiometer. 

OTHER REQUIREMENTS: 
Four six-pin and two UY sockets (extra 

UY is for .volt'lge cable, extra six"pin per 
coil; one UX socket, for other coil). 

One dynamic speaker for 2A5 output, 
with output transformer "built in; " fi eld 
coil , 1,800 ohms. Cone diameter is 6 
inches. 

One chassis. 
Two vernier dials. 
Two knobs. 
Two tube' shields and bases. 
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Bow the Supertone Band-Spread 4-tuber lines up the stages. 

4-tube Band-Spread short-wave re
ceiver. 

. . . As can be seen from the 
w1rmg diagram, the receiver has two 
mai_n tuning controls, one controls the 
tunmg of the R.F. stage a nd the other 
the detector. As most of us know the 
R.F._ sta&'e on a tuned R. F. short-~ave 
rec«;1ver is_ usually rather broad in com
parison with the detector tuned circuit 
and th~ most critical adjustment, of 
co;urse, 1s the detector tuning condenser. 
It can be readily appreciated that if a 
small condenser around 20 mmf. were 
shunted across a 140 mmf. tuning con
denser, the small condenser could be 
tuned over a considerable range with
o~t getting entirely out of -resonance 
with the R.F. stage grid circuit and in 
this manner. provide a very efficient 
and econom1eal means of obtaining 
band spread. The method of tuning 
this receiver would be to tune the 
two 140 mmf. condensers together 
to a definite short-wave broadcast 
band, and then do all other tuning 
with the added 20 mmf. condenser. 



CIRCUIT RESISTANCE ANALYSIS 

Model 240 Socket t o ground 

Stage Grid Ca th- Heater Plate Screen Su ppr Space 
ode G G G 

Autodyne 4 .0 10, 300 0.15 20,400 8,400 . . .. . ..... . 
lst . I.F. 850, 000. 200 0 . 2 20,400 8, 400 . ... . .. ... . 
2nd.I.F. 850, 000 200 0 . 25 19, 400 8,400 .. .. . ... . .. 

-
Dio Det . 250, 000 0 .17 0 .33 0 .11 .... .. ..... .. . .. .. . 
Oscill a-
tor • • 100,000 0,25 0 .15 8,400 ··· ··· .. .. . .. .. . . 

Audio • • Inf ini- 0 .1 0 .12 120, 000 Inf in- 0 .1 t y i t y ...... 
Pentode . 500 , 000 ...... 0 .25 20, 000 .... .. ..... 19, 400 

Rect t- 19,900 1. 320 
f i er . ... .... ... .. . 1,360 . ... .. . . ... .. .. .. 

Note : Readings of one megohm ar.d over are given as "in
f in ity" .• The firs t three significant figures , only are 
interpreted from t he ohm me ter _n each reading; the indi
vidual resistance in the circuit can be readily checked 
upon removal of chassis . 

No. Stage 

1 Autodyne • • •. 

2 Os cillator • • 

3 1st . I.F •• . . 
4 2nd . I.F . .. . ,____,_ 
S 1Audio • , , • • 

---, · 
I S Dio Det • . . . 

7 Output . • • . . ,____ . 
b hectif i er • •• 

VOLTAGE ANALYSIS 

Model 240 

Tube !\ B c 
z4 i2 .c 230 8 . 0 

i .. 
~ ·· -

2'7 2.0 100 0 
-

51 2 .0 250 .o 
51 2 . 0 250 0 

58 2.0 190 .4 

56 2. 0 0 0 

47 2 .25 250 16. 0 

80 4;8 300 .... 
1/ol. contr ol "full on" . 
iiand swi t'ch "broadcast" . 
fas ted wi th Weston model 565 analyzer. 
i.1ne : 115 Volts . 

K Sc. G Ip. Su . g 

10 75 , 6 ... . 
0 .. .. 7. 0 .... 

3.0 75 2 . 0 .. ~ . 
3 . 0 75 2.0 . .. .. 

0 25 1. 0 .4 

0 0 0 . .. . 
. .. . 250 30 • . ... 
... . ... . .... . ... 
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TRY-MO RADIO CO. 
POWERTONE -WALLACE 

T 

~:. i 4.5 V. "A" + 
.._,,, .... . _ .- . __.A.._ ·- ·- ·-· '---' 

8+45 -

,,, 
OUTPUT 

~ 
'4.F. 

TRANS. 

The two-tube Wallace receiver, illus
trated herewith, can be operated with type 
30 tubes and dry cells. The extremely low 
filament drain of the type 30 tubes enables 
the user to operate the receiver from an 
ordinary 4 'h volt "C" battery for filament 
lighting and a single 22%-45 volt "B" bat
tery for plate current. A reasonable amount 
of volume is secured when this method is 
used but the receiver will still bring fo all 
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 3- 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 8 turns each). Sec
ondary coil, 6 'h turns, double space wound, 
No. 14 DCC wire. Regeneration coil 61h 
.urns, closely wound, spaced 'h " from sec
ondary winding. Use No. 14 DCC wire. 

40 to 75 . 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 114 • from secondary coil. 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 coil (about 1"). 

Connections used in the new receiver here 
described; note split antenna coil. 

150 to 200 meter coil-Antenna coupler 
-same for all coils . Secondary coil-70 
turns No. 26 DCC wire, closely wound. Re
generation coil-20 turns, No. 26 DCC wire, 
spaced about % ~ from secondary coil. 

Coil forms 1%" diameter. 

The 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 v.aria
tion from the standard type of circuit 
is in the aerial series condenser. In
stead of placing a semi-variable ca
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. 

By correctly adjusting this con
denser, the natural wavelength of the 
aerial is shifted and this often resultP 
in an unconscious selection of half
wave a nd 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 det ector is increased by decreas
ing the series capacity which a ssureE 
satisfactory oscillation on even the 
highest frequencies. 

The flexibility of this little receiver 
is of course due to the use of the 25Z5 
as a rectifier when A.C. is the supply; 
the tube being floated otherwise on the 
D.C. line. For D.C. operation the only 
use of the tube is for the resistance of 
its heater, as you can see by referring 
to the circuit diagram. The filament of 
this tube in addition to the 200 ohm, 
20 watt series resistor serves to reduce 
the line 'voltage to the correct value for 
the two other tubes. 

UNIVERSAL AC.-0.C. PORTABLE 

SW. 

" 

llOY., A.C. 
Oil O.C. 

II II 

Simple wiring diagram used ht the 110-volt A.C.-D.C. portable 
illustrated above. The plate current is rectified by a 25Z5 tube. 

The whole outfit is very light. 
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TRY-MO RADIO CO. 
REGENT- FOUR. SW. SET 
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Here is the way the various components of the "Regent-Four" are 
hooked up. 
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Parts List for "Regent-Four." 
1-Try-Mo "Regent-Four" Foundation Kit1 

(including drilled panel and base) 
1-Powertest special 2-gang cond~nser 

2-P·owertest 200,000 ohm resistor 
1-Powertest 100,000 ohm resistor 
1- Powertest 500,000 ohm resistor 
1-Rheostat, 10 ohms 

1-Petwertest 7 wire battery cable 
1-Powertes't Regent dial with escutcheon 

.00014 mf . 
1-Powertest .00014 mf. variable condenser 
1-P<iwertest set of 4 plug-in coils (AldPn, 

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 

2-5-prong sockets (Eby, Na-aid, National 
or Hammarlund .) 

2-4-prong sockets (Eby, Na-aid, National 
or Hammarlund.) 

1-Powertest special phone jack 
1- Audio transformer 
4-Eby binding posts 
1-Powertest .00015 mf. condense r 
.1-Powertest 5 megohm grid-leak 

plate 
3-Match ed knobs 
3-Screen-grid caps 
2-Triad S-30 tubes 
1-Triad 33 power pentode tube 
1-Triad 34 screen-grid tube 
2-No. 6 dry cell ba tteries 
·3-45 volt "B" batteries 
·1-22 'h volt "C" battery 
2-tube shields 

~~~~--------~~~~~~~~~~~~~~~~~~~~~~~-

POWER TONE - 4 

''I 
GND 

F F w 
30 HEMRY 

CH . 

Above-we see the handsome appearance of the new A.C. operated short wave 4-tube ~eceiver 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.. 

The oscillator and antenna coils are changed for each band, th us providing practically four separate and complete short-wavt
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 
illuminated full-vision scale. A tuning 
meter, placed just above the main tun
ing ·scale, facilitates and simplifies the 
tuning operation. Whenever a d: 'ferent 
frequency band is selected, a different 
set of antenna and oscillator coils are 
automatically switched into circuit, so 
that practically four separate and com 
plete 10-tube receivers are provided in 
one set. Automatic volume control is 
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
liers of SHORT w AVE CRAFT in which 
details or constants of such circuits 
have been repeatedly given. 

Rl- 500,000 ohms 
R2- 5,000 ohms 
R3- l,OOO ohms 
R4- 100,000 ohms 
R9-l,OOO ohms 
Rl()-350 ohms 
Rll-1,000 ohms 
R12-500,000 ohms 
lt.13- 1 megohm 
tt14- 100,000 ohms 
R15-10.000 ohms 

R5- 1,500 ohms 
R6-l ,OOO ohms 
R?-·100,000 ohms 
RS- 1,500 ohms 
C16-.05 mfd. 
C16-.005 mfd. 
C17-.005 mfd. 
C18-.05 mfd. 
C19-.006 mfd; 
C2()-.05 mf<l. 
C21-.005 mfd. 

"Close-up" of the 10-tube multi-wave superhet chassis. 

R16-500,000 ohms 
R17-100,000 ohms 
RlB- 1,500 ohms 
R19-25,000 ohms 
R20- 100,000 ohms 
R21-10,000 ohms 
R22- 50,000 ohms 
R23-150 ohms 
R24- 10,000 ohms 
R25-10,000 o hms 
R26- 3700 ohms 
R27- 2270 ohms 
R28- 230 ohms 
R29- 1280 ohms 
R30-10,000 ohms 
R31- Mid tap 
R32-Mi<l tai> 

C22-.05 mfd. 
C23- 100 mfd. 
C24-.05 mfd. 
C25-100 mmf. 
C26-.25 mfd. 
C27-.05 mfd. 
C28- .025 mfd. 
C29-4. mfd. 
C3()-.001 mfd. 
C31-.5 mfd. 
C32-.05 mfd. 
C33- .05 mfd. 
C34-.05 mfd. 
C35-.05 mfd. 
C36- .25 mfd. 
C37- .05 mfd. 
C38-100 mmf. 
C39- alignment 

Cl-Tuning 
C2- Tuning 
CS-Tuning 
C4- 100 mmf. 
C5- .05 mfd. 
CG-alignment 
C7-alignment 
C8-algnment 
C9-alignment 
ClO-alignment 
CU- a lignment 
Cl2- al ig-nment 
C13-.005 mfd. 
C14-.005 mfd. 

C40--alignment 
C41-alignment 
C42- a lignment 
C43- alignment 
C44-alignment 
C45-alignment 
C46-alignment 
C47- .01 mfd. 
C48-8 mfd. 
C49- 8 mfd. 
C5()-4 mfd. 
C61- 1,000 mmf. 
C52- 8 mfd. 
C53-4 mfd. 

Note: R26, R27, R~B. R29-tapped unit; Ct:I, 
Cl4, C16, C17 . C19, C21__,.ingle "nit; C29. C48. 
049, CSO--single unit. 
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UNITED AMERICAN BOSCH CORP. 
MODEL 360 ALL-WAVE SET 

SCHEMATIC WIRING DIAGRA)f OF THE IDDEL 360 RECEIVER 

R-1 1/2 meg. 1/4 watt R-17 2500 ohms 1/2 watt C-10 .05 mfd. C-26 .005 mtd. 3-ply 
R-2 300 ohms 1/4 watt R-18 50 ohms 1/2 watt C-11 . 26 mfd. C-26 .06 2-ply 
R-3 Multiple R-19 20.000 ohms 1/4 watt C-12 ---- C-27 .06 mtd. 3-ply 
R-4 300 ohms 1/4 v1att R-20 2000 ohms x4 watt C-13 .o5 mfd. c-28 100 JmJf mioa 
R-5 5000 ohms 1/4 watt ~-21 200 ohms 1 4 watt C-14 30 - 100 mmt' mica 0""29 .o5 mfd. 2-ply 
R-6 500.000 ohms vol. c-15 It " n "' C-30 7 - 70 mmt 
R-7 2 :meg. 1/4: watt C-16 " n n n C-31 300 JmJf variable 
R-8 loo.coo ohms 1/,4 watt C-1 C-17 n n It It c-32 7 - 10 Dllf 
R-9 2so.ooo ohms 1/4 watt C-2 Variable condenser c-1a n It " n C-33 1200 llll1f' variable 
R-10 1/2 meg. 1/4 watt C-3 C-19 It n n It C-34 1200 llllllf variable 
R- 11 Variable C-4 Trim condenser C-35 1500 llllllf variable 
R-12 5000 ohms 1/4 watt C-5 Trim condenser c-20 100 mmt mioa C-36 .05 ml'!!. 2-ply 
R-13 1 meg. 1/4 l'latt C-6 . 05 m:f'd. 2-ply c-21 .oos mfd. 3-ply C-37 .05 mtd. 
R-14 1/2 meg. 1/4 watt C-7 100 nnnf mica c-22 100 mmf mioa c-38 .01 mrd. 4-ply 
R-16 --- -- C-8 .os mfd. C-23 .005 m61. 3-ply c-39 8 mfd. eleotro 
R-16 400 ohms 1 watt C-9 .os mf'd . C-24 .os mfd. 2- ply C-40 4 mfd. eleotro 

C-41 20 mfd. ele<'tro 
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WHOLESALE RADIO SERVICE CO. 
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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. The cost of the books is 
extremely low in comparison with the valuable macerial which 
rhey contain. 

Ten Most Popular Short Wave Receivers. 
How to Make and Work Them 

~ 
~ 
~ 
~ 
~ 
~ 

l 
~ ; 
~ 
~ 

10 
Mos1 PoPuLAR r. 

SHORTWAVE f, 

Rl:CEIVERS ~ 
HOW TO MAKE AND 

WORK THEM 

ti 
PU8ll5HCD IY 

MPARkPlA!I. NCW 'fORk 

~ 
~~--~~ 

40 PAGES 
OVER 75 ILLUSTRATIONS 

IMPORTANT 
THIERE IS NO DUPLI ION BETWEEN THIS BOOK 

~ND OUR OTHER VOL - ••HOW TO BUILD AND 
OPERATE SHORT WAVE RS." ALL THE MATE~ 

~~"~~~~ISAH.:f ~~OTKH B~OK HAS NEVER AP-

Th:s new volume is a revelation to 
those who wh;h to build their own 
Mhort wave receivers. The editors of 
SHORT WA VE CRAFT have 
~elected ten outstanding short wave 
receivers and these are described in 
the new volume. Each receiver is 
fully illustrated with a cowplete 
layout, pictorial repre.~enta,jon, 
photograph.s of the !<e t complete, 
hookup and all worthwhile At>ecifica
tion!<. Everything from the ~i mvle.st 
one tuhe set to a 5-tuhe T. R. F. re
ceiver is presented. Complete Ji5t~ 
of paits are given to make each !<et 
complete. You are shown how to 
operate the receiver to it:<1 maximum 
efficienr.y. 

CONTENTS 
The Doerle 2 ·Tube Receiver That 

Reaches the 12.soo Mlle Mark, by 
Watter C. Doerte. 

2-R.F. Pentode SW Receiver haYinc t wo 
1tace. of Tuned R1dio Frequency. by 
Clifford E. Denton and H. W. Secor. 

My de Luu S-W Receinr, by Edward 

G.Tlh":r~~~ewec 2-Tube 12,000 Mile DX 
· ea:. Jr. 

Denton. 

ReeeiYer in your 
Gern1back and 

on 2-Tube All-WaYe Receiver. 
b E. Denton. 

The Denton "Stand-By," by Clifford E. 
Denton. 

The "Stand-By" Electrified. 
The Short-Wave M~GADYNE. by Huco 

Gern1baek. 
A COAT-POCKET Short Wave Receiver. 

by Huco Gerntbac!r. and Clifford E. Denton. 
Boy, Do They Rull In on lhi1 One Tuber! 

8"Tf~ ~w0PEt~'TODE-.f.. by H. G. Ci1in, 

Mi!~ie Martin'• Idea of A GOOD S-W 
RECEIVER. by Louie Martin. 

2Sc 
How to Build and Operate Short Wave 

Receivers 
is the best and most up-to-date book on 
the subject. It is edited and prepared by 
the editors of SHORT WA VE CRAFT, 
and contains a wealth of material on the ~ 
building and operation, not only of 
typical short-wa ve receivers , but short· ~ 
wave converte rs as well. Doz;ens of 
short-wave sets are found in this book, 
which contains hundreds of illustrations; ~ 
actual photographs of sets built, hookups ~ 

an~~~a~~~k~:;:;~;e~ith a heavy colored ~ 
~fa~~r P=~~r ~s ~~nei::e~~~~o~:;b~!n°~P~~~ t 
to make this the outstanding volume of ~ 
its kind. The book measures 7 J.-)xlO ~ 
inche.'I. N 
· Thi!:! book is sold only at such a ridicu- ~ 

I ously low price because it is our aim to ~ 
put this valuable work into the bands of l 
every !ihort--wave enthusiast. 

We know that if you are at all inter
ested in ahort wavea you will not wiah 
to do without thia book. It la a moat ~ 
important and timely radio publica- § 
tion. ~ 

~ § 

~ 

Over 150 llla1tratlons 
7:1 Pages 7:1110 laches 

soc 

AND 

OPERATE 

X"!!!!{'VE 
• PUBLISHED Bl' 

lllCllll 
WAYI 
CRAfT 

98 PARK Pt.AC(. 
NEW YORK 

There is nor a short-\ <tve fan, experimenter or interested radio
minded reader who wiH not want these books. Right up-to-the
minute wich new material on outstanding developments in the 
short wave field. The books are authoritative, completely illus
traced and not too highly technical. 

The Short Wave Beginner's Book 
Here is a book that will solve your short wav~ probtems-learlmg yon in en..•(\" "t.'\~c' from 

the is implei1t fundamentals to the present etage of the art as it is known tmln:.·. It i ~ the only 
low-priced reference book on short 
waves for the beginner. 

The book is profwiely illustrated 
with a.II sort.'I o f photos, explanation11 
and e..:erything worthwhile knowing 
ahout 1-1hort waves-the book is not 
"technical." It has no mathematics, 
no "high-faluting" language and no 
• chnical jargon. You are ebown 
how to interpret a die.cram and a few 
.~imple sets are also &iven to ehow 
you how to go about it in makinic 
them. 

It abounds with many illustra• 
tioM, photographs, simple chartn 
hookups, etc., all in 11imple lan1tua1e 
It aho gives you a tremeodou
amount of very important inform& 
tion which you usually do not find 
in other books, 11ucb .as time coover• 
s ion tables, all about aerials, noise 
elimino.tion, how to get verification 
cards from forei~ station11, all a bout 
radio tubes, data on coil windinK' and 
doz;ens of other subject.. 

Partial List ol 
Contents 

Gettin11 Start.ed.in Short w.,.., -the funda
i'nentale of electricity. Symbole. the Short. 
Hand of Radio-how to read echematic 
dia11ra1n1. She-rt WaYe Coil-·nsiou 
t.ypea and kink• in makint: th•m. 
Short Waye Aerial-ih• pointa that. deter

mine 1 1ood at,rial from an ineffieie11t one. 
The Tranepo1ed Lead-in for reducina: Maii 

Made Statio. 
The Becinn11r'1 Short-Wa·n llecei,.-er--a 

eimple one tube eet that anyon11 can build. 
The Becinner'1 Set Oete an A.mplifie. - aow 

the 'l'olume m..•Y be incre&Md by adaiiu IUl 
amplifier. 

How to Tune the Short-WaYa Set-tellina 

R11t11h1111n!~1ti:~a~o~;~(e ;!0 8h!,~0W .~C:ul:! 
ceivere. 

Audio A mplifien for 8. W . Recei•a1-. 
How to Couple the Spea!r.er t.o the Mt. 
Learninr the Code-for creater enjoyment 

with the S-W eet. 
Wa1'e lencth to Kilocycle Chart. 
Wire Chart-to auist in the con1truction of 

coil1. 
Kin!r.1 in the eon1truction of S-W Receiven. 

THE 

SHORTWAVE 
B[GINN[R'S 

BOOK 
G> 

N[W YOIK 

40 PAGES 
OVER 75 ILLUSTRATIONS 

2Sc 
How to Become an Amateur Radio Operator 

lnc 1udonq 
Cl!ne•al l'l"d•oTheO<'Y. 

Ouest•onll •"".,"""''""'c°"'.,-int 
t1>el•c.,,,11e•;"1""""'on. 
LICUT "1YPO .. f" CDOY. 

u ~ .... , g"'""" 

9& PARK Pt.ACE NCW VORK 

We chOM: Lieut. Myron F. Eddy to writfJ th i1 
book beeau1e hi1 lone yeare of ein:>e:rience in the: 
amir.teur field have made him pre-eminent in 
thia line. For many yean he WH inetructor of 

~:d~o m':~~~~P~f th~ irR.~:cct~at:~:~t':,~R.~~ 
En&ine:e:n). alao the Veteran Wirele• Operators' 
A.aoci.at ion. 
If you intend to become a licenaed code operetor. 
if you 'll'iah to take up phone v.·ork evf'ntua!ly. if 

!~bie:t~t~• pi:Pt"'h! ~kee;~~o~~~!e ~:i~rtnnt 
Partial I.lat ol Content• 

Waye or learninc the code. A aystem of eendin1: 
and receh· inc with neceeaary drill worde i. aup-
plied IO th k ,..ith approved 
methode. !vi!! defiJ!it~ne nf 

· radio terme. 1ef deecr1pt.1one of 
commonlr u e uipment.. Th}e 
chapterc1vee 
operato.r. G 

tteriee.et.c. 
amatl!!ur operatore. Appen Ill • 
the International "Q" 1icnab, eonver11on t&b e:e 
for reference purpoeea. e tc. 

O•• Slo lllaetratloae 
7a p..... , .. ,. laobe• 

soc 
All the book• shown 
on this page are pub· 
lished ezclaliivelJ' bJ' 

r;;;.-;-;.~;1:-c-;~;-----------------5,;-.,.--:-;9341 These Books are 

I ..... S Park Plaoe, New York, N, y' .... lo• which you ue to •end A th ti F 
Gentlemen: " l enclo!le herewith mY remittance for the amount of s. I u en 0 or 

I me postpaid, tbe books checked below. I II Sh W 
I 

( ) Ten Moat Popular Short Wave Receivers. ) How to Build and Operate Short w • ..,. I A ort ave 
How to Make and Work Them .. 2Sc each Receivera .. · · · · · · '·· · · · · · · · · · · · . 50c each W k d LOW 

I ( ) The Short Wave besinner'a ... 2Sc each ) ~::...t1:r. -~~~~~~. ~~. ~~~~~~kR:':h I or an 
,, ... s Park Plaoe, 1

1 
Nam:.".".k. ~. . .... . . . . . . . . . . . . . . . . . . 1

1 
In Price 

New Tork, N. T. Address.· · . .. .. . . ·. 

------------' City . . . . . . . . . . . . . . . ....... Stated .U S P 11------------

SHORT WAVE 
CRAFT 

1 <Send remittance in form of check or moSntaeYmO:~.e;~&~!el:!!Y con tams cash or unuse . . oat.age I C 0 Up 0 N T 0 DA.TI 
CLIP-MAIL ------------1L----· --------~'-------------------
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WHOLESALE RADIO SERVICE co. 
MODEL N-39 CIRCUIT N2 N-41 SET 

:: 

VOLUME 
CONTROt. 

I 

' TONE 

\ 

CONTROL. 

FIELD 

'47 

~ (] 
-:;:- VOICE COIL 

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 commercialization 

of combination short-wave and broad
cast receivers for a iong 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 new 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 cars; they 
want the equivalent of free-wheeling in 
their >:adio 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 kc.) 
55 second detector, push-pull 47 audios, 
an<l 80 rectifier, The 55, known as the 
"duplex diode triode", provides auto
matic volume control, a desirable fea
ture for broadcast operation and a high-

I.F. ::. soe 1<c. 

ly important one for short-wave recep
tion, in which fading effects are -often 
very pronounced. The peculia r circuit 
connections of this interesting tube, 
which has just recently appeared on the 
market, merit considerable s tudy. 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 anothei" 
for the triode . In this particular cir
cuit the two diode plates are tied to
gether to form a single diode, which 
performs at the same time the func
tions of perfect half-wave rectification 
and automatic volume control; in addi
tion, the triode unit works independent
ly as an audio amplifier under its own 
optimum conditions. 
Man~al 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 coils usually associated with all-wave 
receivers, there are only two coils in 
this outfit, one for the oscillator (Ll) 
and the other for the first detector in
put circuit, 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 
taos being brought out to contacts on a 

simple rotating switch. A wavelength 
range of 12 to 555 meters is covered by 
this arrangement, in four steps as fol
lows: 12 to 33 meters ; 32.3 to 96.2 meters; 72.4 
to 216 meters; and 195 to 555 meters. Wave 
changing is accompl ished by turning the lower 
left knob on the front of the set. 

For the convenience of the operator. the indi· 
cator scale, which is illuminated, .is divided into 
four sections. The lowe5t o ne, covering the 
broa dcast band, is calibrated in kilocycles ; the 
upper three, for the hig h-frequency bands, in 
megacycles. Different units are used here mere
ly f or the sake of convenience, as kilocycle tig-
1..!res would occupy too much space on the scale. 
In addition, the vernier dial which controls the 
dual tuning condensers ha::; two "speeds" or driv
ing ratios; a medium ratio for the broadcast 
band, and a very high ratio for the short wave 
bands. This little feature will undoubtedly be 
applauded by people who have had experien ce 
with s hort-wave superhets and know how criti
ca lly fine the tuning can sometimes bet 

An incidental provision in the set is m ade 
!or a phonograph pick-up or microph<Yne, with a 
switch on the back of the ch ass is to turn the 
ins trument on or off. The chassis, of course, is 
of modern all-metal construction with all sensi
tive units completely shielded. Overall the re
ceiver stands 19 inches high, 16 inches wide and 
ll'h 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 center, tun
ing; lower center, volume control; lower right, 
tone control. The wave-changing switch, being 
of light and simple construction, turn~ easily, 
a nd saves the temper of the operator. 
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I 
Your next step to keep abreast 

of short wave developments -

Subscribe to SHORT WAVE CRAFT 

The Greatest Magazine on Short Waves 

T 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 !IS sqientific angles of short-wave developmllnt and applica

tion. In each monthly issue appears the largest and most correct Sh9rt-Wave 
Station "CALL LIST" that has ever been compiled. Important construction 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 applications 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 instructions 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 t o those of more 
advanced design, five and eight tubes. 

A Brief Outline of Each Monthly l&aue 
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: 

Editorials-By Hugo G<.rnsback 
Novel Ultra Short-Wave Receivers 
World-Wide Short-Wave Review 
Practical Answen to Short-Wave 

Questions 
What'• New in Short-Wave Apparatus 
Short-Wave League 
Portable, Battery-type Sbort-Wave 

Receiven 
C-.llructlon of Transmitters of All 

Frequencies 

When to Listen-In 
Short-Wave Stations of the World 
Short-Wave Question Box 
Short-Wave Scouts 
Book ·Reviews 
Short-Wave K inks 
Superheterodyne Short-Wave Receivers 
Construction of One- and Two-Tube 

Sets. also five·, &·ix·, seven· and 
eight-tube sets. 

Operation and Construction of Long• 
and All-Wave Receiver& 

------ Big Silver Trophy FREE! ---· 
Recently inaugurated by Mr. Hugo Gernsback, Editor, was the 
"Short-Wave Scouts." To the Short-Wave "fan" who has loS"ged 
and obtained verificatjo·n 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 
of subscribing to SHORT WA VE CRAFT at a Hvinz. 

Mention that Y_ou r ead this advertisement ·in this book and a subscription will be sent 
to you for one year at a saving of fifty oents. Just send us ':':'wo Dol1ars 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. S. Postage Stamps. (Canadian and fore ign rate is $2.50.) 

I 

SHORT WAVE CRAFT 96-98 PARK 
NEW YORK, 

PLACE 
N. Y. 
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WIRELESS EGERT ENG. co. 
sws- 9 SET 

Schematic circuit of the "SWS-9" short-wave super:; the volume control is potentiometer RS, in the first auilio input. 
R9 is a regeneration control for the second detector. The oscillator condenser Cl and antenna tuning condenser C3 

are ganged. 

4 3 ONE LAYER 

---
/ OF CAMBl!IC 

TUBE SIZE IS tS~"IN. LONG; OUTSIOE 
DIAMETER., l'/3z IN. 

-A-

Specifications of l.F. transformers, in 
the following order: A, L2; B, L3; C, 
L4-second-detector, with feed-back 

coil having terminllls 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 P.dges. 

the oscillator and first detector circuits 
is made of 12-ounce copper and meas
ures 2 x 3ft x 21h inches deep; into its 
rectangular opening fits a bakelite plate 
2 x 3ft x ~-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.). 

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

List of Parts 
Two Hammarlund "Type ML-7" 140-mf. var!· 

able condensers (Cl, C3) ; 
One Tobe Dcutschma.in .0001'5-mf. fixed con

denser ( C2-to be mounted directly on cap 
of screen-g-r!d tube) ; 

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

One Dubilicr .00015-mf. fixed condenser, (C5) ; 
Four Polym.e t 1 ;sinmese" 0 .25-mf., by-pass con

densers (C6, C7, C9, ClO, C13, C14, CI9, 
C20); 

Three Hammarlund "Type EC-80" 80-mmt. 
equalizing condensers (CS, Cll, C15); 

Two Sanuamo .01-mf. fixed condensers, (C12, 
C16) ; . 

One Polymet .0002-mf. fixed condenser (Cl 7) ; 
Two Polymet .002-mt. fixed condensers, (Cl8, 

C24l; 
One Dubilier 1,000-volt 1-mf . . fixed condenser 

(C21); 
Two Polymr.t electrolytic 8-mf. fixed condensers 

(C22, C23); 

CONNECTIONS SAME AS °T'/PE LH. 

Winding data for the short-wave oscil
lator and first-detector inductances, 
that are combined in one shielded coil 
unit, Ll; this plugs into a front-of-

panel receptacle. 

One Polymct 0.5-mf. fixed condenser, (C25); One National "Type VIlCC" drum dial; 
In the specifications which follow, both One Durham 25,000-ohm fixed resistor (Rl) ; One Arroic-H . f,.H. toggle switch, sw.; 

· h fi · d · h t t d" · Two Durham 2-meg-. resistors (R2, R7) ; One Metal front panel; 
m t e gures an In t e ex ' imens1ons Three Lunch 10,000-ohm fixed resistors (R3, Three W.E.E Oo. "Types LL, LM, and LH" 
for holes for audio transformers and R4, RiO) ; . shielded plug-In Inductances, one each (Ll: 
chokes are not included· 'llince it is felt Two Durha1n 500-ohm fixed resistors (R5, n&J : see text); 

'.1 (')ne Glarostat 500,000-oh•m potentiometer (RB) ; Three W.E.E,('o. "Types JFl. JF2, JF:l" ~hat. most constructors WI 1 prefer to use One Olarostat 50,000-ohm potentiometer (RD); shielded I.F. transformers .(one each L2 L3 their own transformers. The placement One Durham 5,000-ohm fixed resistor (Rll); L4; see text); ' ' 
f the transformers in the factory model One Lynch 10.000-ohm heavy duty llm.ltlng re- One Am ertran first stage 'DeLuxe" A.F. trane-

J ' · ' s!stor (R12) ; former (Tl) ; 
however, is shown in the photogranh re- Two Durham 20-ohm center-tapped resistors One Amertran "Type 151" Input push-pull A.F. 
produced here (RI3, RI5); transformer (T2) ; 

· One Oresradiio 780-ohm 25-watt resistor (R14) ; One Amertran "Type 443" (for dynamic repro
The shield can for the oscillator and 

first detector tubes and tuning condens
ers is made of 1/16-in. aluminum and 
meaisures 4 % x 5 1/5 x 81h inches; it ia 
provided with a cover. 

The shield can for the inductances ()f 

One Elcctrad 20,000-ohm tnpped voltage di- <lucerl, or "Type 442' 0 (magnetic rPprn-
vl<ler (RI6); ducer), output push-pull A.F. transformer 

One Durham 2,000-ohm resistor (R17); (TH) ; 
Four W .E.E.Oo. 11:1-m!llihenry 'R.F. chokes Two Thordarson 30-henry, 75-ma. filter chokes 

(RFCl, RFC2, RFC3, Rl•'C4); (Ch. l , Ch. 2); 
Five Generpl Radio plug-in jacks and plUi:E One W.E.E.Oo. "Type PT 116" power trane

(.Tl, J2, J3, J4, J5: these must be Insulated former (PT) ; 
from the metal front panel. - Technical Nine Cinch tube sockets, three UX and six 
Editor): UY. 
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OCTO COILS Go with BYRD to the South Pole 
Now in use in more than 

60 Foreign Countries 

Price 
Reduced, 
from 5.00 t<> 

Per Set of 
Four Coils. 
Sent Postpaid 

U .S. only. 

Wavelength 
Range 

15 to 225 
Meters. 

Will BAND
SPREAD with 
. 00005" midget 
variable c o n
denser. 

Wound with: 

SHORTWAVE & TELEVISION CORPN. 
70 Brookline Ave., Boston. SHORT.WAVE & TELEVISION CO. 

Nos. 12. 140 16, 
25 enamelled' 
wi·re on Bake
lite forms , us
ing DISTINC
TIVE colors. 

Enclosed find $ . . .... . ...... for .. .. ..... . . . Sets 
of OCTO COILS (including FREE DIAGRAMS), 
which you will send to me postpaid. 

Name (print) ......... ......... . .... . . . . .. ... . 

Address ....... . ...... . ... .. .. . .. ... . ........ . 

-at your fingertips 

(Division of General Electronics Corpn.) 

70 BROOKLINE A VE. BOSTON, MASS. 

Pioneer Operators of Television Station WIXAV 
Listen in to WIXAL-15,000 Watts, 25.4 Meters 

2 & 3 TUBE DIA
GRAMS MAILED 
free to readers of 
this m a n u a-t-if 
postage ( 3c ~ in
cluded. 

NEARLY 9,000 WORLD-WIDE LISTINGS 
of Short Wave Stations 

ONLY ONE OF ITS KIND 
e 1'HE OFFICIAL SHORT WAVE LOG AND CALL MAGAZl~E 

is the only publication 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 radio 'phone short-wave sta
tions in this magazine, and, from the very nature of it, you 
appreciate how inany changes occur from month to month, 

Partial Contents 
THE OFFICtA14 SHORT WAVE LOG AND •DProrlmate dl!ltance between principal cities 

CALL MAGAZINE. oontalru the largest Ust- uf the world. 
Ing of short-WI.Te 1tat10flll ln the- world. So A new ''Meter tD k.Uocycle'' conversion chart. 
mUlJ' 1hort-wa.n ata.tlons which norm1lly can- A chart anyone can read. 
not be included in a'ny monthly magazlne are List of international abbreriallon1 used in 
frequently bet.rd. YoU must know where they ra.dto transmission. 
r.ome from .. and THE OFFICIAL SHORT Cha.rt of complete Morse and Continental 
WA VE LOG A.ND CALL MA.GAZI?\"E gives lntem&Uonal Code Signals. 
1ou this lnform&.tton. World Time Chart. Thia tells you Instantly 

Loe List. Tbe loc section gives dial set- what the tlme is, &nywhen In t-he world . 
Unga, time, date, call letters , loeatlon, etc. Improving your Short Wave Baceptlon. An 
~.:!n!iit' ~~- & stattoo, you can make a ~~va1l~a~lew~~:£teC1~fro~e ;e1:;:0~ authorl~y 

Another laJ'i'e section hu squa.red-paJ)et' ~~u:r:1~~n J1~~~fd~tiTI:ebyzi:'~! l~it'i'"~~ 
PUH on which YOU can ftll in your own fre- entire world. 
QUene:f (wave-length) curve for your i>artlcular New and complete list ot phone stations on 
recelnu:. This helrie you to f\nd stations which the ooean Uners. 
otherwise could neVer be Ioued by you. These "Q" readability systems. "T" Tone an-· 
tunJ.nc charts are listed tn two sections; one =·teu~~ .. audiblUty system. Invaluable to 

~~50° d~OOtu'!.t~~1:t.1d the other from · New Strab:ht-Ltne World Distance Chart. 
World Airline Distance Chart, showing- the cal1~te;!1~~~- preflxea which make roretgn 

A1 ll•lhMI euutttl" are prlnttd, It 11 PoAtble that your newsdealer told eut hi• 1u,,1y. 

Sbeu~i1:-i, ':t°!e b:fa:~: rn:br:o:. '::t ~:~.J=~~· :~:R:1~t-EfrcmRl~eT';::!•h:~ 
'*'Niiied. Yw wlll be JftUd to ltOIHM Jt . .,.,,::,• .=~ c:.:r•,:...-. ~ :-.:."':J'':uu a s:.:.~T d~~:;~ .;':.~!.l c':wo;!'ly 111a1azlne. It 11 

Send 25c in unwed U. S. stamps, check or money order to the publisher& 
for :vour copy ol the OFFICIAL SHORT WAVE LOO AND CALL BOOK 
lCA.G AZINE. Order todo,y, 

SHORT WA VE CRAFT 
96-98M PARK. PLA.CE NE.W YORK, N. Y. 

2Se. The Copy Thi.s tn n"nzi 1rc m.raaar r.11 !) r. ·1:.! 
itrchra a.Nd con ta.in.s t1umerOH111 
itlustrot•ona. 
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WORKRITE RADIO CORP. 
WALKER SUPER. CONVERTER. 

T HE super-het erodyne converter gives 
every indication of providing the 
ultimate in efficient shor t -wa ve r e

ception. Every short-wave radio fan al
r eady possesses a broadcast band r e
ceiver of some sort. Now r emains the 
means of converting the broadcast ba!\d 
receiver, so that short-wave stations 
throughout the world may be tuned in, 
wi t h simplicity and sensitivity the prime 
fa ctors. 

The Walker Super-Converter-a handy 
and efficient means of converting your 
p resent broadcast band r eceiver t o tun e 
in short-wave programs and police call ~ , 
over the ba nd from 15 t o 200 mete rs. 
Th is converte r, whi ch depends upon th e 
electric-light socket fo r its source of 
power, may be used with all t ypes of 

75V.+ 
R.F.C. 

'-~~~--,...~~ 
TO "~NT." 

P05T OF 
~ECEIVER.. 

sov.+ 

PWR. RESISTOR.. 

r eceiver s, whether A .C., or battery t ype, amplificati on ahead of the detector to Regeneration provides a degree of sen
and including superheterodynes. further boost the volume. The siimal is sitivity and selectivity otherwise unat-

The principle of converti ng your pres- p icked up by the converter and passed tainable; it has been credited with the 
ent T.R.F. or neutrodyne r eceiver into on t o the receiver for additiona l ampli- efficiency of an additional tube. Where 
a short-wave super·heterodyne is quite fi cat ion; t hereby utilizing each circuit is there a "dyed in the wool" short-wave 
simple'. All receiver s have an R.F. of the r eceiver and making unnecessary fan who does not insist upon r egene ra
"tuning circuit", whi ch cover s the broad- the purchase of an extra speaker or the tion? A stage of screen-grid, radio-fre
cast band of 200-550 meters (equivalent erection of a special antenna. All tun- quency amplification, ahead of the r e
to 1,500-500 kilocycles). In addition, ing is don e with th e simp lified controls generative detector, not only insures 
there is the audio amplifier circuit, which of the converter. greater volume, but also provides for 
greatly increases the volume of the sig- The receiver is not disturbed, since the use of any length of antenna; in a d
nal detected and amplified at radio fre- there is no need to "plug in" to furni sh dition, it prevents radiation, which might 
quency by the tuning circuit. In all the power necessary to operate a con- disturb your neighbor's short-wave set. 
superheterodyne receivers there are, in verter. A connection is macle from the The oscillator and the detector tuning 
addition to these circuits possessed by converter directly to the antenna post condensers are ganged and provided with 
T .R.F. or neutrodyne receivers, the oscil- of the receiver. There is no overloading a fine vernier dial for sharp tuning. A 
lator and fir st-detector circuits. The of the r eceiver's power supply; since small midget condenser, connect ed in 
Walker Super-Converter contains an th1 ~ new converter draws its power di- parallel with the oscillator condenser, 
osc ill ator and a first det ector, as w ell rectly from the light socket. There can permits obtaining exact resonance at all 
a s a st age of screen-g rid radio-frequency be no possible damage to the receiver. wavelengths. 

50,000 !150 
.ti' OHMS OHMS 
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MODEL 4 X CONVERTER. 

I 

.OOOl· MF CHOKE 
,----,--'--t~ 'L-0 

OUT · 
PUT 

The Model 4X super-converter here 
illustrated was designed by Mr. George 
W. Walker, who has carried on a tre
mendous amount of experimenting and 
research on converters of every descrip· 
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, l-'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 cha ng
ing the coils. 
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COMET 
''PRO'' 

New 
CRYSTAL 

UNIT 
and 
A utomntic 
Volu.m.
Control 
May be 
Added to 
the Sta nd
urd Model 
" PRO" 

The Most Talked of Receiver 
1n Radio-dam 

FROM 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. 

R-F CHOKES 
The Hammarlund Radio Frequency 
Choke is des igned particularly for 
short-wave and ultra short-wave re
ce ivers and transformers , but its effi

ciency extend s well over the regular 
broadcast band . . Its compactness 
permits mount ing in isolated posi

tions we ll removed from stray r. f. 
fields. which together with its load 
characteristics. specia lly recommend 
it as a grid choke for multi-stage 
transmitters. lsolantite form. Mois
ture-proof wi nd ings . 

llarnnwrlu111I Condensers hold first 
place for receidng anti lr1111s1nittin g 
on s tandard or short u :al'es. There 
is a Ila m marlruul 1·n riable model 
for tJ1·ery . co11 tle n ."if'r r P<1u.ire rne11 t., 
all priced so mode rat Ply t.hPre is 
little Pxc11 .•efor 11.•inl! ronden.•er.• of 
a lou·er l!rt1dP. 

"Air-Tuned" 
INTERMEDIATE 
TRANSFORMERS 

WH ERE 100 per 

cent efficiency 

and stability are es

sentia l requirements, 

these new laboratory

t y p e "air- tuned" 

units are an abso

lute necessity . 

Litz-wound and tuned 

by air-dielectric va

r i a b I e condensers. 

the selectivity of 

these transformers is 

u neq ua lled and a 

gain in excess o f 200 

pee stage is accom-

plished. 

The use of air-dielec-

tri c condensers , having lsola ntite bases , 

eliminates the variations in gain and se

lectiv ity inherent in I. F. transformers 

tuned by compression-type condensers 

having mica dielectric. Th us, Hammar

lu nd I. F. Transformers ho ld their peak 

efficiency. unaffected by temperature or 

humidity. 

These I. F. transformers ore standard 

equipment in the famous COMET "PRO " 

Re ceiver, and they con al so be adapted 

to other superheterodyne circuits. 

COIL FORMS 
SOCKETS 

Sockets have lso lanti t e 
base and perfect spri ng 
contacts , for 4. 5, 6 and 
7 prongs. lso lantite Coil 
Forms for Short and Ul 
tra Sho rt Waves. No 
dri ll ing. 4, 5 and 6 

Mail Coupon for Details 
HAMMARLUND MANUFACTURING CO. 
424 W. 33rd St., New York 

-Check here for new booklet de scr ibing t he 
COMET "PRO " containing information about 
adding Crystal Filter or Automatic Volume Con
trol to the Standard "PRO ."-Check here for 
General Catalog " 34" of Radio Paris. 

Name 

Address 

0-34 



Building Old-Time Radios 
by T. J. 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 the lowly 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
sta te 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 hamf ests listed 
in amateur radio magazines. 
Over the past ten years, I've 
been grabbing antique parts 

whenever I've seen them. As a 
result I 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 
themtomoderncomponents.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 
regenerative receivers using 
old tube designs. but substi
tuting transistors for the 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 
a triode 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 ofhundred ohms. A very 
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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Tickler 
Coil 

To Audio Circuit 

Triode 
Vacuum 
Tube 

A N-Channel Field Effect 
Transistor replaces a Triode. 

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
tivityofthe 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 

Tickler 
Coil 

Tickler 
Coil 

To Audio Circurt 

To Audio Circurt 
+180 Volts 

A dual gate MOS field effect 
transistor replaces a tetrode. 

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
mal way. 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 uses an 
MPF 102 JFET with tickler 
feedback. You have seen this 
basic design a dozen times al
ready in the preceding pages. 
The 2 700 ohm source bias re
sistor could probably be any
thing from 1000 to 4 700 ohms, 
and the gate bias resistor can 
vary from 1 OOk to 5 meg. You ·n 
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 mf d, and is not at all critical. 
The .001 mfd 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. I 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
stroyed. 

Circuit C is a variation 

Tickler Coil 

_ 10K 
- Regeneration 

Circuit A - Tickler Feedback 

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 series with a . 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 
mfd input capacitor is not criti-

Don"t allow this 
line to open! 

Circuit B - Cathode Feedback 

+ 12 volts 

Audio ..__ ___ >-Out 

f 
.01 

500 
Regeneration 

Circuit C - Source Feedback with Resistive Control 
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cal. Anything from 1 to 50 mf d 
should work. You must use 
high impedance earphone(s) in 
the collector lead to get respect
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 9 volt 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 lmow where to look. Start 
by picking up several different 
electronics and amateur radio 
magazines off 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 lmow 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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R 
100K to 1 meg 

(adjust as 
necessary) 

Adjust R so that 4.5 
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 I 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 + 
*I150mfd 

10V 

S:Audio Lout 

Schematic E - High Performance Audio Amplifier 

Modem 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 1V'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 
regen receiver. The same can be 



done today, but most chassis 
are solid state. Garage sales, 
flea markets, and harnfests 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 harnfest. 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 
radiosfor$6or$7. TheAMjobs 
are usually 365pfd variables 
while the FM variables are 
some smaller value. Some of 
the units even have a built in 3-
to- l 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 handset 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 gear re-

duction, if I remember right, 
meaning that you will have to 
turn the tuning knob 2 1/2 
turns 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 you are 
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 harnf ests 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. 
As you 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 I'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 
Outstanding Forms using new low loss insulation 
material-XP-53, Natural coloring eliminating losses. 
Groove-ribbed for air spaced windings. Flange grips, 
meter indexes. Moulded threaded shelf in form. 
11h" diameter and 2Ya" long exclusive of prongs. 
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) . .. ... ...... . ..... · ··· .40 
No. 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, 4prongs,135-270 meters). ....... .75 
BCC-4 (wound coil, 4 prongs, 250-560 meters) .. ....... ... 1.25 
No. 60 coil (wound coil, 6 prongs, 10-20 meters). . . . . . . . . . 1.25 
No. 61 coil (wound coil, 6 prongs, 17-41 meters) ... ... .. .. 1.25 
No. 62 coil (wound coil, 6 prongs, 33-75 meters) .. . ....... 1.25 
No. 63 coil (wound coil, 6 prongs, 66-150 meter) .. .. .. .. . 1.00 
No. 64 coil (wound coil, 6 prongs, 135-270 meters). . . . . . . . 1.00 
BCC-6 (wound coil, 6 prongs, 250-560 meters) . . . . . . . . . . . . 1.50 
SWK-4 (kit-4, Four-prong coils, 17-270 meters) ....... . ... 3.00 
SWK-6 (kit-4, six-pron9 coils, 17-270 meters) ............ 3.75 

11TCF" COIL FORM 
A transmitting coil form of XP-53 dielec
tric is also available. This may be per
manently mounted on special brackets 
supplied, or in plug-in coil fashion. 21,4" 
diameter. 3Ya" long exclusive of prongs. 
CODE LIST 
TCF-4 (4 prongs) .... .. ... .. ... $.70 
TCF-5 (5 prongs). . . . . . . . . . . . . . . 70 

Hammarlund advertisementfrom 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 noise in 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. You can spend a $100 on 
a digital 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 
circuits you're building. It has a 
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 natural 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 
if you 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. 

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 meter is 
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 you read the value 
off the dial. 

A bridge 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 
audio transformers 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 ~bove the wooden floor of the set. Three stiff 12 
gauge wITes 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. This radio was 
in storage when photographed, so the battery had been dis
co'"!11ec:ted. TU:ned brass sheet and aluminum is usedfor 
shielding behind the.front masonite panel and between the 
audio and detector sections. The sheet beneath the battery 
provides a low-inductance groundfor the detector circuits. 
The device inside the coilf orm is a variable capacitor that is 
used as a bandset capacitor. The coil was originally used in 
a 1950 amateur transmitter obtainedfor $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 howl 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. On a 
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 voltage. especially 
changes at audio frequency. 

Suppose we have an 
amplifier which needs about 
lOmA 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-

r~dio ~ +9 Volts 

Amplifier IC R 

Schematic F - Simple Voltage Regulator to Cure Howling 

ads. 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 will! 

Another wise choice is 

Set 1 - Audio Section 

to use a "stiff' power supply. 
What that means is that the 
battery is large and can deliver 
somuchpower, thatevenwhen 
the audio amp is demanding 
enormous current when ampli
fying a large signal, the battery 
voltage doesn't fluctuate. This 

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. 

249 



is a brute-force-and-ignorance 
method, but it works. 

Although we're talking 
about solid state circuits here, 
the same general concepts 
were to blame 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 frequency 
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 
can upset the inductance of the 
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 

250 

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 
modem Millen drive at the jar left is the bands et control. The 
circular middle drive is probably fifty years old and provides 
bandspread. The two smaller controls are jor 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 
regen receivers 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. 



Coil Adjustment 

Adjusting tickler coils 
can be a nuisance since it is 
often a trial-and error-process 
of adding and removing tickler 
turns 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 

Set2-
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. Theflatbraidswere 
stripped from an old coaxial 
cable and were stiffened by 
flooding 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. 

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 II 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 modem standard compo
nents. The original meter was left in rather 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 off eed 
back (a Hartley oscillator), you 
can avoid most of the hassle. To 
adjust regeneration, you 
merely move the tap up and 
down the coil as needed, usu
ally just by unsoldering and 
resolderingto anotherturn. 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 
give regeneration 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 
are used in receivers, TV tuners 
and so on. Check modern radio 
publications to see what types 
are available and how to use 
them. 

MV104 

MV104 

.01 

Varactor Diodes 

100K 
Regeneration 

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! Experimental V aractor tuning circuit 

There have 
been a great 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 

References: 

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 

CQ Magazine, June 1972 details construction of a two 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: 

CQ Magazine 
76 N. Broadway 
Hicksville NY 11801 

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 
publications from 

American Radio Relay League 
Newington CT 06111 

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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! NOVICE 
WALTER G. BURDINE,* W8ZCV 

OUT a year and a half ago I received a 
lette r from Hijame Suzuki of Tokyo , 
Japan and printed it in our column. The 

results of that letter has brought many le tters 
about his rece iver and his record of stations con
firmed. I have received 37 let ters about his letter 
and many of them wa nted to know more about 
Hijame's recei vers and location. I wrote to 
Hijame for more dope on his wonderful littl e 
receivers and about amateur radio operators and 
the license examinations in Japan. The following 
is part of a condensation of t he letters from 
Hijame. I'm sure you will enjoy them as much 
as I did. By the way I might also do some other· 
columns li ke this if you like to know more of 
amateur radio in other countries. 

R ight after the story of H ijame's appeared in 
CQ (Dec. 1964) he sent me a di agram of hi s 
receivers and a nice long 24 page letter. Here is 
part of one paragraph. 'Tm very happy to see 
my letter and photo to you has been printed in 
your and "our" CQ. I have received 5 letters 
concerning the receiver asking for circuit di a
gram and one of them is ask ing me to sell him 
my receiver to him. But I 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, Waynesvi lle, 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 rece iver, dials may be bought from any 
radio supply h·ouse. 

a diagra m of my receiving sets so that your 
friends may build them if they want. 

"Some peop le ask me fo r a circuit diagram 
of my receiver, they almost never ask me nothing 
other tha n a circui t diagram . But could they 
make a good regenerative receiver as I did? They 
can not make a good one just by looking at the 
diagram, I hold . The simpler a receiver, the more 
difficult to bu ild 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 me coils 
first wi thou t an r.f. generator. From the fi rst 
time I intended to make surely solid-state coils, 
so I used l mm d.c .c . wire for the 7.0 and 14.0 
me coils. This is very important because the coils 
are the hear t of the simple short-wave receivers. 
So I have 6 or 7 hearts for my receiver. I tried 
but 50 me is not so sensitive. 50 me is a v .h.f. 
band and we ca n soon real ize that it is difficult 
to make a sensitive and s'ta ble circuit for v.h.f. 
with low frequenc y techniques . The 50 me coils 
are rather sensiti ve for a si mple circuit. 

"Thinking si mply I can get a voltage ampli
fication of 140 times ( 47 .6 db) with the 7 .0 me 
coil so I 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. I am very happy to report to you that 
I have now finishe d my main aim as an s.w. l. 
I used 50 months for this goal and spent about 

Top view of receiver. 
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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 big t·housand 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 
J A2LC's attractive results with a homemade re
generative receiver was one of the main inspim
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 beard 40 zones with 38 zones con
firmed. I need zones 2 and 33 for completion o.f 
confirmed all zones . I have heard 66 countries on 
s.s.b. with 31 confirmed. I do not have a QSL 
card from WI. I have beard 2 countries on 160 
meters, 25 on 80, 127 on 40 meters, 170 on 20, 

Fig . 2-Front panel layout. 
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41 on 15, 2 on 10, 2 on 6 and 1 on 2 meters. 
We do not have the 220 me band and I have 
heard no one on 432. l have beard 158 stations 
on 6 meters and have been awarded the '50 MC 
100' award of the J ARL. The sunspot activity 
is at its worst at this time and I'm sure tha·t 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. 

" I have learned much of my English through 
s.w.1.ing and made many friends. Walt, I have 
learned another thing by "s .w.1.ing". Of course 
the technical approach of radio engineering is 
very important , but what amateur radio sta tions 
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 
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Fig. 3-Top view of the re
ceiver. 
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he is 24 1h. 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 li ve 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 su rrounding many 
other houses. My family bas only a very small 
backyard here . The antenna is a 10 meter wire 
under the roof of my house, at ceiling high. I 
use this antenna because the antenna vibration 
caused by the wind affects the stability of my 
receiver. I 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 

0 

Bondspr~od Anr enno 

7 me s.s.b. ·and heard the rare MlZG on 3.5 me 
Al. The receiver is very sensitive but is bothered 
by local man made noises caused by motors, 
fluorescent lamps, T.V. sets, radio sets, auto
mobiles and other electrical appliances. l always 
unplu g the BC set when l want to really get the 
DX. I use d.c. on the filaments. The radiation 
from TV sets is the worst." 

I am building one of these receivers and expect 
to be listening in on you quite a lot soon. I will 
also be on 40 c.w. looking for you as soon as 
the antenna is up at my h-0me. I will be running 
low power, using a long-wire . Whe·n 1 first 
started, l used a receiver nearly like this. My 
receiver used a 6D6 regenerative detector with 
a 6C5 and a 41 audio amplifier. 

To use thi s receiver with a speaker, this unit 
will need another stage of audio, such as a 
6AQ5 or similar amplifier tube. I will give you 

Aluminum 
Shie ld 

Space for future 
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Fig . 4-Bottom view of the 
receiver. 
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Coi'5 for the receiver. The three higher frequency coils 
may be carefully wired in the socket or the bottom 
cut off th e form , the coils installe d and the form glued 
back in place. Adjust all cathode taps so to get the set 
to regenerate at about V2 setting of t he regenerat ion 

p·otentiometer. 

more information on the use of this receiver. By 
the way almost a ll of the parts for this receiver 
ind ucting the power suppl y and extra audio can 
be built from the parts in any old television set 
that you have la ying around. 

Don't spoof a t the littl e set , yo u might be like 
the fe ll ow th at l was listening to the other night. 
He was running 30 watts and the fellow that he 
was talking to was kidding him about h is low 
power. The QRP fellow asked him if he had 
ever tried low-power , and sa id 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 l couldn't do the same . 
Try low-power and a good a ntenna, see what 
you are· missing. 

Rear View of the receiver. 20 meter coil in socket. 

I must extend my thanks to Hijame Suzuki, 
JARL-JAl-3477, Inokashira 2-33-12 Mitaka-Shi, 
J apan for the information for this column. He 
tells me that CQ cost him 300 yen before the 
price increase a nd it is always two months later 
than we get it . He is copying code a t 20 w.p.m. 
and the Japanese code at 18 w.p.m. Student ac
tivities keeps him too busy bu t he will be on the 
ai r this sum mer. He graduates March 31, 1966 . 
I'll be look ing for you on the air, Hijame. 

As an aftertho ught : th e choke used in the plate 
circuit of the 6A U6 is an ar ticle that may be 
hard to get so in a n emergency use the primary 
of an audio transformer. A single plate to grid 
unit may be used. 

Next month we will show the Japanese 
licensi ng procedures & regulations along with 
Hijame's plans for 6, 2, 432 me super regenera
tive detectors. 73, Walt, W8ZCV 

TABLE I- COIL DATA FOR THE HIJAME SUZUKI RECEIVER 
-- ---- ·-·-- -- --

Freq. Band Spread 
(Mc) L, L2 Cathode T ap! T apt 

- ---·--- -- ----:yiih-t~- - 1 t. None 1.8 414 t. 
( 1.74-3.25) #26e. Smm #24e. 

from L, close wound 
---------

411,, t. 
- - - - 365/s t. - ---- v.. t. None 3.5 

(3.05-4.95) #26e. 1-10 #24e. Imm 
mm from p itch 

Lo 
·---·------~- -

7.0 4 t. #24e . 2011,, t. ¥st. l2V2 t. 
(6 .Rl-12.2) 6mm from #18e. 2mm 

Lo pitch 

14 4 t. #23e .. 9V2 t. # 18e. ¥st. 5 t. 
( 12.0-22.4) Imm pitch. pitch 3mm 

9mm from 
Lo 

21 2\/2 t. #20 10 ~2 t. #20 Y,t. 614 t. 
(17.4-30.1) tinned, l.5mm tinned, l.Smm 

pitch, 4mm pitch * 
fro m L2 * 

28 2-1/12 t. #20 71/2 t. #20 Y2 t. 414 t. 
(2 1.6-40.5) tinned , J.5mm tinned , l.5mm 

pitch, 4mm pitch * 
from Lo * 

50 
' t. 

#20 6 t. #20 1V2 t. 311,, t. 
(36-66) tinned, 2mm ti nned, 2mm 

pitch, 2.5mm pitch, lOmm 
from L2 * dia. • 

• can be A1rdux or equiv . 
tTurns from cold (ground) end of coil. l inch = 22.4 mm (approx 3/64" = 1 mm) 
All co ils wound on l 14" dia. 6 prong co il forms except where coil stock is used. 
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CH A PT E H E I , E \ 1 E N 

Receiver Conalruclion 

e A ONE-T UB E llEGENEllATIVE 
ll"ECEI VER 

T HE SIMPLEST receiver capable of 
giving at all satisfactory result s in everyday 
operation is one consisting of a regenerative 
detector fo llowed by an audio amplifier. This 
type of receiver is suffi cien t for headphone 
reception, and is quite easy to build and ad
just. A dual tube may be used fo r both stages, 
th ereby reducing cost. 

Figs. 1101 to 1105 show such a receiver, 
using a GC8G twin-triode tube, one triode 
section being the regenerative detector and 
the other the audio a mplifier. The circuit 
diagram is given in Fig. 1103. The grid coil, 
Li, is tun ed to the frequ ency of the in coming 
signal by means of condensers Ci and Ca, Ci 
being the bandsetting or general coverage 
condenser and Ca the bandspread co nd enser. 
Regeneration is supplied by means of the 
tickler coil L2; the variable plate by-pass con
denser, C2, is the regeneration control. The 
receiver is coupled to the antenna through 
Cs, a low-capacity trimmer condenser. Ri and 
C4 are the grid leak and grid condenser. 

The audio amplifier section of t he tube is 
coupled to the detector by the audio trans
former Ti. Bias for the audio stage is suppli ed 
by a midget flashlight cell, this type of bias 
being quite convenient as well as cheaper th an 
other methods. The choke, RFC, is necessary 
to prevent r.f. current from fl owing in the 
primary winding of the a udio transformer; 
without the choke th e regenerat ion control 
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condenser C2 may be ineffective. A swit•:h, 
S i, is provided for turning off the "B" sup]•'.'" 
when transmitting. 

This receiver is laid out so that it can :,,. 
converted into the two-tube superhet d"
scribed in the next section, using most of ti11> 
sa me parts over again and utilizing the sa r: .1> 
chassis and panel. The superhet will give i!;: 
proved performance, but is a little more <l i!i i
cult to build and adjust . By building the 0 111•

tube receiver first, the beginner will acqu : ,, 
experience in th e operation of regenerat i :.• 

-tc Fig. 1102 - A rear view of ; : 
one~tube regenera ti vc rece iver. 'J : 
grid condenser and grid lea k .. · 
suppor ted by t heir wire !cue.ls I 
tween th e sta to r plates of the tun i• 
condenser an d the grip cap on 11 
tube. 

~« Fig. 1101 - A one-tube reg•·•·· 
era tive receiver, using a Ooublc t r ioi:r
as a regenera tive de tec tor and aud i, 
amplifier. 



Fig. 1103 - Circuit diagram of the one-tube regen er
ative receiver. 
Ci, C2 -100-µµfd. variable (Hammartund SM -100). 
C3 -15-µµfd. variable (Hammarlund SM-15). 
c, - 100-µµfd. mica. 
Cs - 3-30-µµ fd. mica trimmer (National M-30). 
1(1 - 1 megohm, Y2 watt. 
L1, L2 - See coil table. 
T1 - Audio transformer, inters tage type, 3: l ratio 

(Thordarson Tl3A34) . 
51 - S.p.s.t. toggle switch. 
llFC - 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 5 72 by 
9 72 by 172 inches. The three variable con
densers are mounted on the panel three inches 
from the bottom edge, with C3 in the center, 
C1 at the right and C2 at the left. The con
densers are 372 inches apart, center to center. 
The tube socket is directly behind C3, its 
center being 27<1 inches from the panel; the coil 
socket is 272 inches to the right. The audio 

BOTTOM OF SOCKET 
OR COIL FORM 

Fig. 1105 - Method of windi11g coil s for 
the one-tube regen erative rece iver. 

Fig. 1104 - Bott.om of chassis view of ~he 
one-tube regenerative receiver. Construction 
and wiring are extremely simple. 

Receiver Con:Jlruclion 

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 scraped 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 
C6 supported by the wiring to the antenna post. 
The ground connection is soldered to a lug 
under the nut holding the connection strip 
in place. The choke RFC also is sup?orted b_y 
the wiring. The bias battery (the zmc can 1s 
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 
C2, and pin 4 to the stator plates of C1 and f!3· 
L1 for the B, C and D coils should hav~ 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 soldering 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 inserted in the 
socket. 

The heater supply for the receiver may be 
either a 6.3-volt filament transformer (the 
I-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. 

CHAPTER ELEVEN 197 

259 



260 

ONE-TUBE HEGENERATIVE llECEIVEll 
COii. UATA 

Coil Grid Windin g (Lt) Tickler (L2) 

A 
B 
c 
D 

56 turns No. 22 enamelled 115 turns No. 24 enamelled 
32 .. .. .. .. 8 .. .. .. .. 

18 " " " " 5 " " " " 
JO U H Ii H 5 H U Cl U 

All coils wound on J I/2 -inch diameter forms(Hammarlund SWF-4). 
Grid windings on coils B, C and D spaced to occupy a length of 1 V2 

inches; grid winding on coil A close-wound. Tickler coils all close
wound, spaced 1/s inch from bottom of grid winding. See Fig.! 1105

0 

Frequency range: Coil A - 1700 to 3200 kc. 
B - 3000 to 5700 kc. 
C - 5400 to I 0,000 kc. 
D - 9500 to 18,000 kc. 

After the set is completed and the wiring 
checked to make sure that it is exactly as 
shown, insert the C coil (selected because signals 
can usually be hea rd in this range at any time 
of the day or night) in the coil 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 feel warm to the touch and there 
should be a visible glow from the heater. The 
"B" battery can now be connected and the 
switch, S1, closed. 

Now turn the regeneration condenser, C2, 
starting from minimum capacity (plates all 
out) until the set goes into oscillation. This 
phenomenon is easily recognizable by a dis
tinct click, 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 
simultaneo usly (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 C5 (un
screwing the adjusting screw) until the detector 
again oscill ates. If it still refuses to oscillate, 
the coil Lz must be moved nearer to Li or, in 
extreme cases, a turn or two must be added to 
Lz. This 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 C5 so that the 
detector oscillates over the whole range, using 
as much capacity at C5 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, C2, is 
required at the high-frequency end of a coil 
range (C1 at or near minimum capacity) than 
at the low-frequency end. The best adjust
ment of the antenna condenser, C5, and the 
feedback coil, Lz, 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 
broadcast band, but it is possible to hear 
police stations a nd 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 Ca at maximum and slowly tuning 
with C1 until some of the police stations are 
heard. These stations operate on 1712 kc., so 
that once found they become "markers" fo r 
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. 

Locating the amateur bands on the other 
coils is done in much the same manner, by 
searching carefully with C1. The 3.5-4.0-Mc. 
amateur ba nd will be found on coil B at about 
80 3 setting of C1; it will be easiest to lo cate 
this band by setting Ca at minimum capacity 
(plates unmeshed) and adj usting C1 untii 
amateur 'phone stations are heard. Again thi .
is best done at night, when the activity i ~ 
heaviest on this band. On coil C, the 7-Mc. 
amateur band will be found with C1 meshed 
about 60 3 ; the 14-Mc. band (coil D) is found 
with C1 meshed about 20 3 . 

A sui table 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 


