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Introduction

JIE art of short waves has bhecome

the greatest of all hobbies. Old as
well as young, find enjoyment in listen.
ing to stations located in remote parts
of the earth.

There are hundreds of short wave sta-
tions in operation, and they are provid-
ing no end of thrill for the short wave

and the particular part of the sun-spot
cycle during which reception is at-
tempted. '

Just receiving these stations and list-
ening 1o their programs is not the only
source of entertainment. Many short wave
fens collect verification cards which are
sent out by the stations. If you wish to
collect cards of this nature, merely
make a note of the time of day,

CN

date, station call Ietters, and type
of program received. Also add
other notes such as will be of
interest to the station’s operators,
and help them to carry on their
conmendable task of providing
world-wide entertainment. These
details, together with an interna-
tional reply coupon, should be
mailed to the station. The
coupon can be obtained from
your local post office for $.09
each, While nearly all of the

short wave stations send out

Short wave listeners make a hobby of collecting yerification cards, there are a

these QSL cards.

fan. While some of these stations arc
using very powerful transmitting ap-
paratus, and can be received almost
daily, others are using low power and
are difficult to receive. These low pow-
ered “DX” stations provide greatest en-
joyment. Almost any type of receiver
will pick up the stronger stations so long
as it is tuned to their frequency. Of
course, these stations provide plenty of
entertainment, such as, news of their
native countries, and musical
renditions such as operas and
plays that have to do with their
pacticular mode of living. Also
political talks are given which
tend to broaden one’s knowledge
ateriationg uffairs,
fig [aliais are enter-
nine. not oo mueh from the
o tandpoint but from the
it thar ke a good man at
I nirole o a well-designed
precision parts to
. Then, there are
ther Tuctors such as atmospheric
nditione e of day or night,

few who do not. Mest notable

among the latter are those op-
erutcd by the British post office. Do
not expect a “veri”, as they are some-
times called, from the British or “G”
stations.

The receivers described in this book
are those most prominently found in use
by short wave fans and amateurs, They
are all of the simple regenerative type.
These receivers are easy to build, easy
to get going and easy to operate. As
pointed out before, the success of these

A rare catch from Manila.
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receivers lies in the use of the best parts
and careful operation, together with an
effective antenna system. The technique
of operating a short wave receiver can
only be developed by experience. The
operator must get the “feel” of the re-
ceiver, learn just what each control does
and just how a slight adjustment will
affeet reception of the weuker stations.
The most critical control of this type of
veceiver is the regeneration control. This
must be carefully adjusted for not only
greatest sensitivity, but for a compromise
between low background noise, londest
signal and elimination of interference
[rom other stations. In the operation
of a short wave receiver, as in all other
arts, practice makes perfect.

In order to provide a widc selection of
popular short wave receivers, we have
contacted the editors of various promi.
nent short wave magazines. Through
correspondence with their readers, they
have been able to recommend the types
of receivers commonly used by the shert
wave fan, experimenter, and also by the
new-comer.

These receivers have all been built in
our laboratory and carefully designed to
give the utmest of performance with a
minimum of difficulty.

We have also included a two-page list
of short wave stations, The station list
cditors of all popular magazines sul)-
mitted a list of what they have found to

<4

OSL from QX20Y in the Arctic

be the most important and most con-
sistently heard stations. From these lists
we have compiled the condensed list
shown. While all of the stations now
operating are not listed, this list will serve
as a guide; complete monthly licts ap-
pear in nearly every worthwhile short
wuve magazine. We recommend the use
of such lists because they include the

Commander MacGregor and his ship.

many changes, as pertaining to operating
schedules, that are made from time to
time by the stations to facilitate recep-
tion,

Aside from regular short wave com-
mercial stations, there are thousands of
amateur stations operating daily. These
“Ham” stations, as they are commonly
called, do not broadcast music or other
popular types of programs, but are im-
portant 1o the short wave list-
ener who is after “DX", These
amateur stations, as a rule, em-
ploy low power transmitters and
many of them provide good
“catches” for the “DX” fan, Also,
their varied conversations pro-
vide no end of amusing enter-
tainment.

The latter part of this book is
devoted to the umateur and con-
tains time-proven circuits of
simple transmitters, The new-

¢ comer to amatcur radio will fiad

these transmitters easy to con-

struct and very efficient in opera-
tion. Originally the transmitlers were
designed by the headquarters staff of the
ARRL and described in the amateurs’
official magazine, Q.S.T. However, they
have becn reconstructed and thoroughly
tested in the Hammarlund laboratories,
thus doubly assuring the builder that
he will be more than repaid for his
efforts in constructing them,
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S-W STATION LIST
{Eastern Standard Time)
MC CALL
21.530 GSJ DAVENTRY, ENG., 1393 pi, 5.45-8.55 am.
21.470 GSH DAVENTRY, ENG,, 1397 m., 5.45 am-12 n.®
17.790 GSC DAVENTRY, ENG., 16.86 m., 3.15-5.30 am, 545 am-12n, 12.20-
3.45 pm.
15.310 GSP DAVENTRY, ENG., 19.6 m., 1.45-3.45 pm. ;
15.200 DJB BERLIN, GERMANY, 19.74 m., 12.05-11 am. Also Sun. 1110
am to 12.25 pm.
15.140 GSF DAVENTRY, ENG., 19.82 m., 545 am-12 n.
15.110 DJL BERLIN, GERMANY, 19.85 m., 12 m-2, 89 am, 140 am to
4.30 pm, Sun. also 6-8 am.
11.840 OLR4A PRAGUE, CZECHOSLOVAKIA, 25.35 m., Daily 2215 pm.
11.810 2RO ROME, ITALY, 25.4 m., Daily 5-8.30 am, 10.30 am-12.20 pm.
11.800 JZJ TOKIQ, JAPAN, 2542 m.
11.790 COGF MATANZAS, CUBA, 2545 m., relays CMGF 2.3, 4.5, 6-11 pm.
11770 DJD BERLIN, GERMANY, 25.49 m., 10.40 am-4.30 pm, 45011 pm.
11.760 TGWA GUATEMALA CITY, GUAT. 2551 m, Tues. and Thurs,
8 pm-12 m.
11.750 GSD DAVENTRY, ENG., 2553 m., 3.15-5.30, 8.55 am-12 n, 12.20-6.00
pm,, 9.15-11.15 pm.
iL.720 CJRX WINNIPEG, CANADA, 25.6 m., 410 pm.
11.715 TPA-4 PARIS, FRANCE, 25.61. m., 6.15-8.15 pm., 10 pm-1 am.
11.700 HPSA PANAMA CITY, PAN, 25.65 m., 10 am-10 pm,
11435 COCX HAVANA, CUBA, 2621 m., 655 am-l am., Sun. 4ll 12 m,
relays CMX.
9.740 COCQ HAVANA, CUBA, 30.78 m., 6.55 am-1 am, Sun. 4ll 12 m.
9.680 ¥ZFo FORT de FRANCE, MARTINIQUE, 30.97 m., 1130 am-12.30
pm, 6.15-7.50 pm,
9.660 LRX BUENOS AIRES, ARG., 31.06 m., 8.30 am-10.30 pm.
9.635 2RO ROME, ITALY, 31.13 m,, Daily 12.30-9 pm.
9.630 HJ)7ABD BUCARAMANGCA, COL., 31.14 m, 10 am-12 n, 411 pm.
9.615 KLIPHEUVAL, SOUTH AFRICA, 3122 m., Daily exe. Sat.
1145 pm-12.40 am, Daily exc. Sun. 320.7.13, 9-11.40 am, Suva.
4-5.30, 8-11.40 am,
9.600 RAN MOSCOW, USSR, 31.25 m., Daily 7:9.15 pm.
9.590 VK2ME SYDNEY, AUSTRALIA, 31.38 m., Sun. 1-3 am, 511 am.
9.580 GSC DAVENTRY, ENG., 31.32 m., 4.15-6, 6.20-3.30, 9.15-11.15 pm.
9.586 VLR MELBOURNE, AUSTRALIA, 31.32 m., Daily 3.30-830 am
(Sat. till 9 am), Sun. 3-7.30 am. Daily exc. Sat. 9.35 pm-2.15 am,
9.550 OLR3A PRAGUE, CZECHOSLOVAKIA, 314! m., Daily exc. Sun.
925.10.10 am., Daily 12.55-440 pm., Sun. 6.15-8.55 pm.,, Men,,
Wed., Fri. 810,35 pm.
9.520 OZF SKAMLEBOAEK, DENMARK, 31.51 m., 2-6.40 pm.
9.510 VK3ME MELBOURNE, AUSTRALIA, 31.55 m., Daily except Sun. 4.7
am. :
9.510 GSB DAVENTRY, ENGLAND, 31.55 m, 3.15-5.30 am., 12.20-6 pm,

6,20-8,30, 911 pm,
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MC

9.505
9.500
9.178
9.4238
9.200
9.09¢
9.030

7.520

6.243
6.235

6.150
6.140
6.135
6.130
6.130

6.110
6.100
6.100
6.090

6.070
6.060

6.060
6.040
6.030
6.020
6.010

6.005
6.005

5.850
5.800

4.836

CALL

HJ1ABE
XEWW
EAR
COCH
COBX
COBC
COBZ

RKI
HIT
HI4D

HIZ

HIN
HRD

CJRO
W8XK
HJIABB
COCD
YE9HX

GSL
W3XAL

WIXF
CRCX

CFRX
W8XAL

W3XAU
WI1XAL
OLR2B
DJC
COoCo

HP5K
CFCX

YVIRB
YVSRC

HJ3ABD

CARTAGENA, COLOMBRIA, 31.57 m., 510.30 pm.

MEXICO CITY, MEX.,, 31.58 m., relays XEW, 6 pin-12 m.
MADRID, SPAIN, 31.65 m., 7.30.9.30 pm.

HAVANA, CUBA, 318 m, 7 am-1 am.

HAVANA, CUBA, 32.59 m., relays CMBX, 7 am-12 m.
HAVANA, CUBA, 32.98 m., relays CMBC, 6.55 am-12.30 am,

HAVANA, CUBA, 32.2 m., 745 am-12.10 am, Irreg. 12.30-2 am,
‘Relays CMBZ.

'MOSCOW, USSR, 39.87 m., relays RAN 7:9.15 pm. Works

RIM early am.

CIUDAD TRUJILLO, DR, 4525 m., Daily exc. Sun. 12.10-
1.40 pm, 5.40-8.40 pm; also Sat. 10.40 pm-12.40 am.

CIUDAD TRUJILLO, DR, 45.74 m,, c¢x¢. Sun, 1155 am-1.40
pm.

CIUDAD TRUJILLO, DR., 47.5 m., Daily exe. Sat. and Sun.
11.10 am-2.25 pm, 5.10-8.40 pm, Sat. 5.10-11.10 pm, Sun. 11.40 am-
140 pm.

CIUDAD TRUJ[LIJO DR, 48 m, 12 m-2 pm, 7.30.9.30 pm,
irregularly.

LA CEIBA, HO\DURAS 4812 m. 811 pm, Sat. 8 pmn-1 am,
Sun. 4-6 pm.

WINNIPEG, MAN., CANADA, 48.78 m., 410 pm.
PITTSBURGH, PA., 43.86 m., relays KDKA 10 pm-1 am.
BARRANQUILLA, COL., 489 m., 11.30 am-1 pm, 4.30-10 pm.
HAVANA, CUBA, 48.94 m., relays CMCD 7 am-1 am.
HALIFAX, NS, CAN.,, 48.94 m., Mon.-Fri. 9 am-1 pm; 5-11 pm,
Fri.; 1.3 pm Sat.; Sun. 9 am-1 pm, 2.11 pm. Relays CHNS.
DAVENTRY, ENGLAND, 49.1 m., 6.20-8.30, 9.15-11.15.
BOUND BROOK, N. J,, 49.18 m., 2.15 pm-1 am.

CHICAGO, ILL, 4918 m., 8 am-9.10 pm, 1.05-2 am.
TORONTO, CANADA, 4926 m., Daily 5.30-11.30 pm; Sun,
5-11.30 pm.

TORONTO, CANADA, 4942 m., rclays CFRB 630 am-11 pm;
Sun, 9,30 am-11 pm,

CINCINNATI, OHIO, 49.6 m., relays WLW 630 am-8 pm,
11 pm-2 am.

PHILADELPHIA, PA, 49.5 m,, relays WCAU 8-11 pm.
BOSTON, MASS,, 49.65 m., exc. Sat. 79 pm,

PRAGUE, CECHOSLOVAKIA, 49.75 m,

BERLIN, GERMANY, 49.83 m., 10.40 am-4.30, 4.50-10.45 pm.
HAVANA, CUBA, 49.92 m, Daily 7.55 am- 12 m; Sun. till
11 pm.

COLON, PAN,, 4996 m, 79 am, 11.30 am-1 pm, 6-11 pm,
MONTREAL, CANADA, 49.96 m., relays CFCF, 745 am-1 am.
Sun. 10 am-12.15 am.

MARACAIBO, VEN,, 5128 m., 8.45-9.45 am, 11,15 am-12.15 pm;
4.45-9.45 pm; Sun. 1145 am-12.45 pm.

CARACAS, VEN,, 51.72 m., Sun. 830 am-10.30 pm; Daily 7.8
am, 1030 am-1.45 pm, 3.45-9.30 pm.

BOGOTA, COL., 62 m., 12 m-2 pm, 7-11 pm; Sun. 59 pm.
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One Tube
Battery 5!

for

Beginner

This one-tube baitery eperated 1
receiver is intended for the be-
ginner. It is advisable to start
with a onetube set because of its |
simplicity of construction. Many
budding short wave enthusiasts
have hccome discouraged for the
simple reason that the first set was o
tirely too complicated. This receiver,
while employing only one tube, will pro-
vide no end of entertainment insofar as
short wave code and phone reception
are concerned. The type of construction
employed deserves careful consideration.
Many beginners start with the so-called
bread-board meodel and usually end up
with considerable grief. We strongly
recommend that the chassis and panel
methed be employed in »ll types of re-
ceiver. The use of metal panels and
chassis provides excellent shielding, per-
mits much more effective common or
ground circuits, and eliminates nearly all
body capacity effects.

It is true that more efficient multi-
tube receivers can be constructed with
tubes intended for operation from a
power pack. But the simple one and
twotubers that the beginner builds

[
L
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Panel layout showing the placement of
controls.

This view clearly shows the errangement of
paris for the one-tube battery set.

usnally employ batteries for the simple
reason that the complication of power
supply construction, together with the
hum troubles that may be encountered,
are eliminated, The tube employed in
this receiver consumes a very emall
amount of power and therefore batteries
can be economically used. The tube, a
1E7G, is a twin pentode. That is, there
are two sets of elements contained in
the single glass envelope. In the cir-

‘cnit employed in this receiver the tube

actnally functions as two separate pen-
todes. Omne section is cmployed as a
regenerative detector while the other
serves as a resistance coupled audio am-
plifer. There are many other tubes of
the battery type which might have becn
selected for this receiver, However, this
one provides the best performance.
Standard Hammarlund plugin coils are
employed to cover a range of from 17
to 270 meters. These coils are tined
with two condensers. One is an “MC.
140-M” and serves as a band setting con-
denser. Connected in parallel with this
condenser is an “MC-20.5” which is used
for band-spread tuning. For maximum
efficiency, band spread tunming is abso-
lutely necessary in any short wave re-
ceiver. The antenna is coupled directly
1o the grid side of the tuned circuit
with an “MEX” padding condenser
which serves as an antenna trimmer.
Regeneration is controlled with a 50,000
ohm potentiometer connected in the
screen grid circuit,

Drilling specifications for the chassis.

Complete drilling details are given in
the drawing, After the chassis has been
preparcd and the parts have been
mounted, wiring is the next step. Em-
ploy a good grade of “push-back™ wire
and carefully solder all connections. All
connections that go to the common B-
minus, or chassis, are connected to a
soldering lug placed underncath the
nearest serew. All leads and connections
should be as short and direct as pos
sible.

There are four power terminals on the
receiver—two for the “A” battery, and
two for the “B” battery. Since no rheo-
stat is mounted in the receiver, an ex-
ternal resistor must be employed. This
is indicated as “R™ in the A-plus fila-
ment lead, The reason for this resistor
is that the receiver requires two dry
cells connected in series which provide
three volts and the tube only requires
two volts, We suggest that a 10-ohm vari-
able resistor be employed in the posi-
tion marked “R”. This centrol can be
mounted on the panel and should be
adjusted so that the receiver performs
properly. However, usc care not to turn
the rheostat on too far and thus damage
the tube. A volt meter connected across
the filament terminals of the ftube will aid

Bottom view showing wiring, con
densers, and resistors.

Parts List

HAMMARLUND

1—MC-20-S Band spread cond.
1—MC.140-M Band seitlug cond.
J==MEX antenna trimmer

1—CHX 2.1 mh. RJF. choke

1—S.4 4-prong socket

Je~=S-8 8-prong socket

1—SWK-17-270 meter plag in cofl set

CORNELL DUBILIER

1--,006 mf. mica eond.
1~~100 mmf. mica cond.
2—35300 mmf. mica cond.
1=—.1 tuf. paper cond.
1~—1 mf. paper cond.

I, R. C.

1—3 meg.-1/2 watt reslator
1—1/4 meg.-1/2 watt resistor
1e=50,000-1/2 watt resistor
1~=50,000 ohm potentiometer

MISC.
la=Chassls, 8 x 5 = 2"
1==Panel 8 x 6 x 1/16" (alum.)
1—Twin terminal strip
1—Phone strip
lw=q lug terminal strip

adjustment. Naturally, it should read
two volts for proper
operation.

Best results were ob-
tained with 90 volts ap-
plied to both the screen
and the plate. However,
some tubes may re-
quire less screen volt.
age. We suggest that
the experimenter first
try 45 and then 90.
Tuning hints and sug-
gestions will be found
in the introductory part
of this manual.
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Rear and bottom views showing placement of parts and rwiring.

‘The “Metal Tube Two”

HE “Metal Tube-Two” receiver is for

the more advanced short wave ex-
‘perimenter. Two of the mewer metal
tubes are employed. One iz a 6J7 re-
generative detector and the other, a 63
triode, is a resistance coupled audio
amplifier. This combination provides
about the ultimate in simple short wave
receivers. It is especially sensitive and
will produce extremely loud signals.
Loud enough, in fact, to operate a small
speaker.

This receiver is designed to operate
from the power supply described in an-
other part of this book. Two-hundred-
fifty volts are required for the B-supply
and 6.3 volts A.C. for the heaters.

As in the onetube set previously de-
scribed, we also employ standard Ham.
marlund SWK plug-in coils in this ore.
In simple receivers the plugin coil
method is unquestionably the most sat-
isfactory, because there is no danger
of dead spots due to absorption caused
by unused windings. Here too, we have

also employed the band-spread system-

shown in the smaller set.

The tickler is connected in the plate
circuit for obtaining regeneration. In
the diagram, the tickler is shown at the
top of the grid coil while actually it is
wound at the bottom of the coil form.
However, the connections remain iden-
tical. It is drawn at the top merely as a
c¢onvenience. In order to eliminate feed

back in the audio stage, and to kecp all
races of R.F. ont of the grid circuit of
the audio amplifier, a filter consisting of
a 2.1 mh. R.F. choke and two .0005 mf.
condensers, is employed in the B-plus
side of the tickler circuit.

Regeneration is controlled by varying
the voltage applied to the screen grid
of the 6J7 regenerative pentode detec-
tor. The 50,000 ohm potentiometer and
the 100,000 ohm resistor, are connected
in series across the B-supply, that is, be-
tween the B-plus and B-negative, in
order to obtain the corrcet voltage for
the screen grid. The adjustment of this
regeneration control ig covered in the
introductory part of the Manual and
need not be discussed here.

The 30 nunf. trimmer, connected in
series with the antenna, serves for vary-
ing the antenna coupling. Once set for
the highest frequency coil, this condenser
will need no further adjustment unless
an extremely weak signal is encoun-
tered. Closing the condenser plates (in-
creasing capacity), will increase the sen-
sitivity and thus bring up the strength of
the weak signal. However, as the ca-
pacity of this condenser is increased, the
set automatically tunes broader. There
is an optimum adjustment; one which
provides sufficient signal strength without
interference from stations transmitting
on adjacent channels.
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Prilling dimensions for chassis.

The diagram contains the circuit for
an additional pentode power amplifier.
This amplifier, when added to the main
receiver will provide full speaker volume
on all popular short wave stations. The
006 mf. condenser connected between
the plate of the 6C5 and the B-minus
should be connected between the plate
of the 6F6 and B-minus when the addi-
tional audio stage is empleyed. The
parts list does not contain the items em-
ployed in the additional amplifier. Also,
the chassis on which the original re-
ceiver is built is not large emough for
the second amplifier. We suggest a 10”7
chassis—one extending 2” farther 10 the
right. The drilling of the 8" portion
will, of course, remain the same. The
panel should also be correspondingly
larger.

This receiver has been found to oper-
ate best on an antenna from 40 to 75
feet long. Consisting of a single wire,
the antenna should be mounted in the

clear and away from all trees,
roofs, etc. A receiver is only as g
the antenna with which it is use
a good antennz system and you v
well repaid.

The beginning amateur will fir
the ideal set with which to star
today thousands are in use by Ha

Parts List

HAMMARLUND

1—MC-140-M Dond setting cond.
1~~MC.20-S Band-spread cond,
1—MEX antenna trimmer (30 mmf.)
1=CH-X r.f. choke

1—S-4 socket

2~=5-8 sockets

1—35WK-4, 17 10 270 meter plug-in coil
et

CORNELL DUBILIER

1—100 mmf. mica condenser
2—500 mmf. mica condensers
1==,006 mf. miox comndcnser
1==.1 mf. paper condenser
2—1 mf. paper condensers

I. R, C.
———

1—2 meg. 1/2 wait Reslstors
2——1/4 meg. 1/2 watt Resistors
1—2,000 ohm 1 watt Resistor
1~~~100,000 ohm I watt Reslstor
1—50,000 ohm potentiometer

MISC.

1=~—8 x 5 x 2" Chassls

1—8 x 6 x 1/16” Panel (almminwm)
Terminal strips, screws, etc.

2—Knobs

1—Dial

R. C. A,

1—6)7 metal 1ube
1—GCS metal tube

Wiring diagram with optional amplifier stage.
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The Radio Amateur’s Handbook

3-Tube
Band-
Spread

A C Set

l
J
v

SOONER or later most owners of re-

generalive receivers feel the urge to
try the use of radiofrequency amplifica-
tion ahead of the regenerative detector.
In the days when only triode tubes were
available the complications in this were
severe and at best very little amplifica-
tion was obtained in the r.f. stage. With
the introduction and popularization of
screen-grid tubes and r.f. pentodes, how-
ever, the picture has changed completely
with the result that a well designed r.f.
etage adds tremendously to'the sensitivity
and general behavior of the regenerative
receiver,

The receiver illustrated here represents
a good example of such o get. It is a
model constructed after the description
whichappeared in “The 'Radio Amateur’s
Hondhool” tenth edition,

In the construction of this model there
was some variation from the original,
mainly in the method of obtaining re-
generation, The original had the tickler
in the cathode circuit and standard plug.
in coils are not well suited to this ar-
rangement. In the model described here,
therefore, the circuit was changed to in-
clude the tickler in the plate circuit. No
change was made in the method of con-
trolling regeneration—a potentiometer to
vary the voltage applied to the screen
grid.

Referring to the schematic circuit of
Figure 2, it will be secn that the r.f. stage
is quite conventional in every respect. It
employs a type -58 tube which is also self
biased.

It is important that means for con-
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trolling the gain of the r.f. stage be pro-
vided on the front panel of such & re.
ceiver as this. Otherwise even moder-
ately strong signals will overload the
detector. If the regeneration control
alone were depended upon for this pur-
pose the results would be highly un-
satisfactory because in additien to de-
tector overloading, there wouldbea dis-
tinct loss of selectivity when regenera-
tion is retarded 1o reduce the volume.
On the other hand, by controlling the
zain of the rf. stage, the input to the
detector can be held down to a low level,
full regeneration employed and thus
maximum selectivity obtained.

The band-spread system employed pro-
vides continuous band-spreading by
means of a small condenser shunted
across the tank tuning condenser of each
stage. These tank eondensers are con-
trolled by individual knobs. These may
be seen as the two top control knobs in
one of the accompanying photographs.
The small band-spread condensers, how-
ever, are ganged for control by the single
rnain tuning control at the left end of the
receiver,

Not only does this system provide a
very helpful degree of band spreading at
any and all points throughout the range
of the receiver, but it also provides single
dial control within any band which has
been selected by means of the tank con.
densers. Thus when the broadeast list-
ener has tuned the tanks to resonance in
the 25-meter broadcast band, for instance,
he proceeds to tune in the individual
stations in that band with the single main
control, much in the same manner as he
would tune in broadcast band stations on
a modern broadcast receiver. The cir-
cuits will be found to track fairly well
throughout the full rotation of the band
spread dial, although some readjustment
of the r.f. tank condenser will be re-
quired.

The model receiver shown here was
built for use with Hammarlund standard
plugin coils and with the tuning capaci-
ties used, will cover the short-wave range
from 19 to well over 200 meters, with ade-
quate overlap, using 4 pairs of these
coils.

The secret of using s tuned r.f. stage
successfully, ahead of a regenerative de-
tector, lies in providing thorough shield-
ing. If shielding is inadequate there will
be interaction between the two circuits
to the extent that the tuning of one will
react on the other and regeneration will
be difficult to control.

This receiver is intended for operation
from an ac. power supply unit which
will supply approximately 200 volts d.c.
for the plates and 214 volts [or the
heaters, Should it be desired to employ

Fig. 2

B batteries, the voltage divider consist-
ing of RS and R6 may be ellr.mnaled
and the “high” end of the potentiometer
brought out to the 45-volt tap on the B
battery.

Th:ychassis is made from a sheet of 16-
gauge aluminum, 17 inches by 11 inches.
The edges are bent down 2 inches all
around, making the deck dimensions 13
inches by 7 inches., The front .panel is
13Y inches long by 7 inches high. The
shield cans each mieasure 7 .inches lc.mg,
43% inches wide and 434 inches high.

Parts List
HAMMARLUND PRODUCTS

C1, C2—Midget variable condensers, type
MC-20-S

C3, C4—Midget variable condensers, type
MC-140-M

L1, L2—Kit of 4-prong plug-in coils, type
SWK-4

L3, L4, L5—Kit of 6-prong plug-in coils,
type SWK-6

RFC—R.F. choke, type CH-X

1 Isolantite socket, 4-prong, type S-4

1 Isolantite socket, 6-prong, lype S-6

2 Tube shields, type TS-50

2 Flexible couplings, type FC

MISCELLANEOUS

€5, €6, C8—Cornell-Dubilier .01 mfd., 200v.
C7—Cornell-Dubilier .1 mfd., 400v.
G9, Cl10—Cornell Dubilier type HC-227
1.0 mfd., 160v.
C11, C12, C13—Cornell-Dubilier .00025
mfd.
CH—Thordarson audio choke, type T-2927
R1—*[.R.C. resistor, 5 megohms
R2—LR.C. resistor, 250 ohms, 1 watt
R3—Electrad potentiometer, 10,000 ohms
R4—ILR.C. resistor, 530,000 ohms, 1 watt
R5—Electrad wire wound resistor, 15,000
R ""l'"n"a.: v'\:.llr': 4 i . 5000
ohms, 5 wans
R7—ILR.C. resistor, 100,000 ohms, 14 watt
R8—I.R.C. resistor, 5 megohms, 1% watt
R9—IL.R.C. resistor, 2000 ohms, 1 watt
R10—Yaxley potentiometer, 50,000 ohms
National illuminated drum dial, type H
Eby lami 1 wafer k G-prong
Eby laminated wafer socket, 5-prong
Eby strip, 5-gang (screw terminals)
Eby strip, 3-gang (-'erev :‘crmlna‘lu)h)
2. t ack terminal
.o e g ke A
cans (see text).
*All metalized type.

e Tl
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Front and rear views of the “lwo

Stage Pre-Seloctor.”” Ideal unit for re-

ducine noise and images.

w

L] w

The preselecior is a worthwhile addi-
tion to any superheterodyne, particularly
those not having too much sensitivity.
This one, in particular, will work well
with present superheterodynes having
no RF. ahead of the first detector. Even
those already having one stage of R.F.
can be improved by the use of this onit.
Not only does it increase the sensitivity
of vour present superheterodyne, hut it
also goes a long way toward eliminating

. images—that is, two-spot tuning. Noise
is also reduced somewhat due to the
overall increase in sensitivity and selec-
tivity of the receiver.

A power supply for operating this pre-

- amplifier is not included in the uait.
. Inasmuch as it is to be used with some
sort of receiver, the power can bc taken
: directly from the receiver power suppls.
From 180 to 250 volts are required for
the plate supply and 6.3 volts for the
heaters. If your present rcceiver employs
2.5 volt tubes, such as the 58’s and 567,
then it will be necessary to employ two
type—52 pentodes in place_ of the 6K7
metal tubes shown in the diagram. If
the glass tubes are used, it is necessary
to shield them in order to prevent feed-
- back, In this regard, the metal twbes are
. superior because of their ihorough
. shielding.
* It will be noticed that the two plug-
in coils, which are SWK., 3-winding
Hammarlund coils, are shielded with
Hammarlund “CS” coil shields. Do not

et

This unit will improve
any superheterodyne

Two Stage Pre-Selector

attempt to operate the amplifier without
these shields because it just won't work.
Also it will be noticed that the dual 140
mmf. condenser has a shield plate be-
tween the two stators. This must also be
grounded in order to eliminate feed-
back.

Band spread is mot employed for the
simple reason that it is not necessary.
R. F. stages tune rather broad as com-
pared to the tuning control of the re-
ceiver. In the first R.F. stage—that is,
the one nearest the antenna circuit, the
interwound winding is employed for
trimming. Here we have a 100 mmf.
condenser connected across the winding
with one side grounded. The grounded
side is that nearest the grounded side of
the larger winding. The small coil at

Bottom view showing the wiring.
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Drilling dimensions for the chassis.

the bottom of the form, usually termed
the tickler, is used as the antenna coup-
ling coil. This coil remains unused in
the second stage. The interwound wind-
ing serves as the plate coupling coil and
the large winding as the grid coil for
the second amplifier tube. This also is
tuncd with a 140 mmf. condenser. With
proper adjustment, of the 100 mmf. pad-
ding condenser, the two circuits will
track very nicely.

There are many arrangements which
can he used for coupling the pre-selector
to the receiver proper. However, the
arrangcment shown is the simplest and
is entirely satisfuctory. Merely connect
the output terminal of the converter to
the antenna post of your receiver. The
negative side of the converter need not
be connected to the receiver because this
connection is already made through the
power supply. In wiring up the receiver,
all leads should be short and direct.

Long leads in & high gain amplifier of
this type will cause no end of trouble.
The longest lead is the one going from
the second coil to the plate of the first
6k, It will be noticed that this lead iz
shielded in order to reduce feed back.
Do not employ ordinary shielded wire.
This lead should be made with hook-up
wire having heavy insulation, and a
short fength of hraided shielding mate-
rial should be placed over the wire. If
the capacity between the shielded wire
is 100 great, considerable sensitivity will
be lost. The converter has a volume
contral of its own which should be op-
erated independent of the receiver., The
correct setting for the volume control
can only he learncd by experience.

Parts List

HAMMARLUND
J=—MCD-110-M two gang coudenser
1—MC-100-M trimmer condenser
1—CHX R.F. choke
2-—S-8 sockets
2—S5.6 sockets
2——CS coil shields
2—SWK-6 6-prong coil sets 17-270 M.

CORNELL DUBILIER

(Condensers)
6—.1 mf. paper
1—500 mmf. mica

(Resistors)
2—300 ohm 1/2 wan
2=—100,000 ohm 1/2 watt
1—50,000 ohm 1 watt
110,000 ohm potentiometer

MIsC.

1—8 x 10 x 2" echassix
1=—7 x 10” panel (aluminum)

1—Dial
I 2——Knobs
Binding post strips, screws, ete.

2—6K7 Metal tubes

7O ANT, 5T OF REC. |

Wiring diagram and values of “Twe Stage Pre-selector.
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Complete short
tware converier
with coils.

SW-CONVERTER

HILE many short wave fans have

small one-tube and two-tube re-
ceivers and desire a more complicated
set, many do not feel equal to the task
of building it. If you have a good broad-
cast receiver, that is, one covering the
regular broadcast band but not taking
in the short wave bands, this simple two-
tube converter will enable you to re-
ceive short wave stations on the regu-
lar home set at full speaker volume. A
combination of the two provides a very
effective all wave receiver capable of
producing fine results. When combined
with this converter, the broadcast re-
ceiver merely serves as the LF, and A.l.
amplifier unit having its own power
supply. No tuning is done with the
broadcast receiver. All adjustments,
aside from volume control, are made on
the converter. Referring to the wiring
diagram, we find that we have a 6L7
pentagrid mixer which is used in con-
junction with a 6C5 as high [requency
oscillator. The two tubes work together
to convert the incoming short wave sig-

nal inte a frequency suitable for amplifi-

cation by tho Lroudenct cct.

The large receiver is tuned near maxi-
mum wavelength, or lowest frequency.
in the broadcast band. The exact posi-
tion of tuning is governed by the broad-
cast stations in operation. The dial
s!lould be set so that no broadcast sta-
tien comes through to interfere with
the short wave signal,

:I‘he first coil, or the one in the 6L7
grid circuit, is a standard Hammarlund

SWK-4 coil set with a tuning range of
from 17 to 270 meters. The oscillator
coil, however, must be especially con-
structed with the following specifica-
tions. The highest frequeney coil has 6
turns spaced to a total length of 3”;
the cathode cap is taken off at approxi-
mately 1 turn from the B-minus end of
the circuit. The next largest coil has 12
turns spaced to a total length of %" and
the cathode tap is at 1Y% turns. The next
coil has 27 turns spaced to a length of
1” with the cathode tap at the second
turn. The largest coil has 45 turns close
wound with the cathode tap at the 4th
turn. Number 26 silk covered wire is
used for all coils. The diagram shows a
separate coil winding for the cathode
circuit. If the coil data given above is
employed, the cathode will be tapped

Ny

Bottom view showing wiring,

on to the large coil the number of turns
specified from the B-minus side of the
coil. If standard 4-prong Hammarlund
coils are to be used in the oscillator,
that is the same type as are used in the
6L7 circuit, thea the diagranm given
would be followed. The small winding
at the lower side of the coil will be used
for the cathede circuit. This is normally
the tickler. It will be necessary to re-
duce the number of wurns until it equals
the amount between the tap and the
B.negative side of the coil in the speci-
fications already given. The secondary or
grid winding will alse need modifica.
tion. In all but the 17 10 41 meter coil,
the number of grid turns must be re
duced 20%%%. The 17 to 41 meter coil,
requires greater spacing for the same
number of turns. Merely increase the
spucing slightly between the turns. With
the above coil specifications, the two
circuits should track fairly close.

Two sets of tuning condensers are em-
ployed. One is a two-gang “MCD-35-X"
condenser and is the main tuning con-
denser employed for band spread. The
two 100 mmf. eondensers adjust the tun-
ing range of the converter.

This converter also employs the re-
ceiver power supply described pre-
viously. It is not recormmended that the
power for the converter be tuken from
the broadrast receiver.

One connection of the converter con-
nects the antenna post of the broadcast
receiver. The B-minus lead of the con-
verter should alse connect to the ground
terminal of the broadcast set. The an-
tenna connections, a doublet bheing pre-
ferred, connect to the antenna coil in
the 6L7 grid circuit.

Wiring diagram
for two-tube short
wave converter.

How to drill the chassis.

Parts List
e

HAMMARLUND

1—MCD-35-X condenser
2e=MC-100-M condensers
2-—S8.8, 8-.prong sockets
2—S8.4, 4 prong sockets
2——(8-3 Coil shields
1—CHX R.F. choke
1—SWK-4, coil kit 17-270 meters
4=—SWF-4, d-prong ecoil forms
I. R. C.

(Resistors)
1—500 ohm 14 watt
1=—.1 meg. Y4 watt
2—100,000 ohm 14 watt
1=—=10,000 ohm 1 watt

CORNELL-DUBILIER

(Condensers)
3=—.1 mf. tubular
1=—.01 wmf. tubular
2==100 mf. mica
1=—.0005 mf. mica

R. C. A.

1—6L7 tube
1—6C5 tube

MISC.
2—Knohs
1—Dial
1—Chassis, 8" x 10”7 x 27
1—Panel 7” x 10”"—both 1/16"
aluminum
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CONDENSERS
tdesl satishies for ultrashor
and short ve Ieolans

inaulation, Al

tuning
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Vibration
Haum-
hear
eon

ar suldecml.
New Improved
aplis type rear
sl nolselpas wiping
Cadmivm plated
brass plates. Shulpe—
CAPACTTY
20

50 mmf.
50 mmf.
RLLERSTEEN
LLTUARTITY
100 mmf.
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140 o f
200
26)
J20
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300
3.50
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“MCD™ SPLI
CONDENS
Like single
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Imiposative to  highest
Speclfications  idemtical
types exeept thiat shield plate
is lovated berween stator woe-
tions,  Oyerall Jength  bekhind
panel=—3%L" . Syrang Isolantig
base. Single hole panel mount.
CODE CAPACITY
MOI-50-M
MOD50.8
MOED-100.5
MED100-M
MET 140 M
MCD. 1308
UMY —Midline

50 mmd. por sect.
mmf. per sect.
T ¢
10O mmf. per ser
180 mumnl per soct,
140 svmf. poe seet.
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tuning
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CoDE CATACITY !JSY_'

HFD-50 30 mmf. per sect,
HE- 100
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*HFD-30.X
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for each sectlon. Rotor

bearlng  and

mmni. per se
Double spaced

“SMTSTAR MIDGET CONDENSE

tranamis-

tuning

coupe
natural

insulation. Non-eor-
alumlovm plates

Phosphor bronse spring plate

affords proper trnsion  und

smooth control sad provides

perfeer contaet, Single hols

mounting, 15% shafy, 5/16"

mounting bushing. 1 9/16% A
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LTINS
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27 COIL FORMS AND KITS
Dutstunding for wsdng now Tow loss
ulni material—X"5%. Natural ol
oring eliminating Grooye-ribbel
Tne wuir spnewd  windings.: Flanae geips,
weerer Andexes. Moulded thrended shell
In form. 1LY dinmeter and " long
exeluslye of prongs. Kits with wound
coils for MOE110-M  condenser  also
avinilable,
CODE LIST

SME-L (4 prongs, eoll form only) $.35
0 (5 prings, voll form only) 35
Vi (haprang vall waly ) Ao
40 coil {wound enil, 10-200 meters) 100
AL poil {wound coil, 17441 1.00

I null, 353.7 1043
I {twound call,

Tireses,

i
I

= -{f(

fomme
L prongs,
t prongs, e b

1 prongs, melees )

I prumges, 500 meters)
60 coil (wound coll, 6 prones, 10-20 metors )
1 enil (waund b O prongs, 17-800 metess)
« 62 enll (wound ecoll, 6 prongs, 35.75 meters)

&1.00
1.08

BCC6 (wound enll, 6 prongs W) smeters) L.A0
SWh-4 1Me—1, four-prong coils, 270 meters )
SWHE-O (hit=1, siz-prong coils, TO meters)

HSY ISOLANTITE SOCKIE

Standard socket

No, 683 coll (wannd coll. 6 prongs, 66150 jneters )
No. 63 coll (wound coil, 6 pros 13 TO meters )

at lafe. Low-
est Josses. Constant resistive
ity, Gripped proogs——cannot

fr, Guide Ruwt-
pwroof side grippiog contacts.
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»

Y
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e o )
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neorn  tuber—O54 ar ¢ 4 _
13" dinmeter, Five donble CODE
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hrones Top, plug glared,
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ut right is  an  extremely
small condenser designed for
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ful for many orther pueposes,
Salf. porting

Isolantite hose—ag" <« 8",
Mica dieleotrie, phosphor
CODg CAPACITY
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prongs, vides, and

NEUTRALIZING

CONDENSERS
Taproved  neutralising
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ing  serew Pasitive lorking
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tal adjusvment o high =
1 1a/716"
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LIST

mmi. ) £3,00
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Impedance more  than
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fre I 15,000 ke, with exception of froguen-
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abile o choke mounted with o slogle
chine worew, Ind mh. IHst.
wf. DAl res—8 ohems, Mas,
(eontinuous ) S00 mo. Overall
L 316" x COnk

9,000,
Brackets rew
cop, lews tham 1.5
recommended 10 (

slae, lesw brackets—

All prices shown are st prices, and

subjeet 1o l‘hun,‘_'l' without notice,

“OH-X" RF. MIDGET CHOKES

em w spocn ls &l w prem
and Tkt

stipporind by
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aht that 16 can be
Five impre, ) wadind

Inada universal
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AErOE  EAp
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e
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50 mmf,
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MTCI50.8
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100 mmf,
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260 mm .
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CODE
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FATOR TYPES

“MTCD™ SPLIT
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that
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spncluz, only
behind panel.
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rounded plates, “C*
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siator
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1o
plate
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erdges,
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20 wmmf, per
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SPACING LIST

MITCH-50-0 S0 per

MTCD. 1ot

1OG mml, per

MTCH- 50,0 150 i, per

MIPCh-250-4

3 el por G0

For complete eatulog of Hammar-
lund parts, write Dept. SWM-8 ar
nddress given above.
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Receiver
Power-

Supply

The several short wave receivers pre-
viously described require a separate
power-supply. While the puwer-supply
and the receiver may be incorporated in
one unit, it is to the advantage of the
experimenter to have the power-supply
separate. This permits its use with other
apparatus. This power-supply is con-
structed of good parts with ratings suffi-
cient to work with the receivers in this
ook and still maintain a widc range of
safety. If the experimenter desires to
build larger receivers, that is, receivers
having considerably more tubes than
those illustrated in this book, it is ad-
visable to use components of higher
ralings. For instance, the power trans-
former in this particular power-supply,
while delivering sufficient voltage at 70
milliamperes, will handle up to three or
four tubes. In case larger receivers are
to be used with it, we recommend that
the transformer have a rating of at least
100 milliamperes. The filter choke coils
of this power-supply are rated at 80 mua.
These also should be increased to
approximately 100 ma., if the larger sets
are contemplated. No other values in
the power supply need be changed in

order to incremsc iis current capacity.
Another point which should be consid-
ered is the type tubes which may at
some time or other be used during ex-
perimenting. Our diagram shows a single
6.3 volt filament winding. If at any time
you expect to employ 214 veolt tubes in
your receiver for some other experi-
mental setup, we suggest that the power-
supply be equipped with a 214 “volt
winding as well as the 6.3 volt winding.
Suech transformers are readily available.
For convenience, we have used a 5x8x2
inch chassis constructed of 1/16” alum-
inum. All four sides are bent down in
order to make it rigid. On one of these
sides is mounted the terminal strip con-
taining the plate and filament connec-
tions, On the other side we have the
on-off toggle switch. The placement of
these items can be learned {rom the
photograph.

The output voltage of the power-sup-
ply is very importsnt. In this particular
one, the output veltage is 300 under
normal load. Choke input is employed.
If condenser input were used, the volt-
age would be entirely too high. If con.
denser input is desired, for any particu-
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lar reason, the high voltage rating of the
secondary should be around 250 voits.
The bleeder or voltage divider con-
nected across the output terminals of
the filter consists of a 20,000 ohm 50
walt resistor. As can be seen in the dia-
gram, one tap is provided in cuase lower
voltages are required. This tap should
be adjusted under load with the aid of
a volt meter in order to obtain proper
voltage. If more than one intermediate
voltage is required, additional taps may
be placed on the voliage divider. How-
ever, bear in mind that the resistor
shown is only rated at 50 watts and that
there is an idle current of approximately
15 milliamperes already flowing through
it with no load. This means that the
total additional lead which the resistor
will stand is 35 ma. If greater current
requiry ts are ar 1¢

with a higher rating should be employed.
One of approximately 75 to 100 watts
would serve, depending upon the cur-
rent drawn. During tests, this power-
supply in conjunction with the receivers
previously illustrated, was what might
be considered hum-free, If trouble is
experienced due to tunable hums, that
ia hums appearing’ in some places on

Wiring diagram
and parts values
for power-supply,

Drilling specifica-
tions for power-
supply chassis.

the dial in the receiver and not in
others, they may be eliminated by con-
necting .001 mf. condensers between
each plate of the rectifier and one side
of the filament. Juggling these connec-
tions may be necessury in order to com-
pletely eliminate tunable hums. Also,
outeide line noises can be reduced con-
siderably by connecting a .1 mf. con-
denser between one side of the 110 volt
primary and B-minus. Use a high grade
400 V. paper condenser.

STANCOR

l=—Power transformer—P 943
2—Filter chokes—C-1420

AEROVOX

3—1 mf. electrolytic condensers

(500 V).
I. R. C.

1—20,000 ohm voltage divider with
one slider

R. C. A,
1—Type 80 rectifier

MISC.
1—5” x 8”7 x 2m.h

(1/16” aluminum)
1—Toggle switeh

200600 .
50 WATTS
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5 - Meter Mopa

T}m S.aneter amateur band has be
come extremely popular with the
young ham. Nearly all newcomers start
off with a 5-meter transmitter.

Since the introduction of the beam
type power tubes, many amateurs have
incorporated them in their ultra-high
frequency apparatus. The 5-meter trans-
‘mitter illustrated in the photograph was
originally designed by W2AMN and de-
seribed in SHORT WAVE & TELEVI
SION magazine. This transmitter pro-
vides a very steady and sharp signal
which does not cause a lot of interfer-
ence with other amateurs, Two type 6L6
tubes {metal type) are employed. One
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Bottom view of the 5-meter MOPA

as an electron coupled oscillator and
the other as a 5-meter power amplifier.
The oscillator grid circuit is tuned to
10 meters and the plate circuit is tuned
to 5. Frequency doubling in this stage
is employed in order to improve sta-
bility. i

The amplifier is inductively coupled
to the oscillator and the diagram shows
a neutralizing condenser. However, this
condenser is not needed if the amplifier
is properly adjusted. The neutralizing
circuit is shown for those who may de-
sire to incorporate it in the transmitter.
The entire transmitter, not including
the modulator, is mounted on a 17" x
11” x 3" aluminura chassis. No drilling
specifications are given. Reference’ to
drawing clearly shows the placement of
parts. A circuit diagram for a suitable
modulator which will work well with
this transmitter is given in -one of the
drawings. Commercial audio amplificrs
having an output of around 15 watls
work very satisfactory and” in many
cases are much cheaper to buy than
build. A single meter ‘is employed for
measuring currents in the various eir-
cuits. Four jacks are provided along
the left-hand edge of the chassis. These
are single closed circuit jacks and are
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connected as shown in the diagram. On
the righthand edge of the chassis we
have the standby switch, This opens the
B-negative circuit, shutting the trans-
mitter off during reception.

Tuning and adjusting the transmitter
is simple if the following procedure is
adhered to: With the amplifier tube re-
moved from its socket, the oscillator
grid condenser should be adjusted until
a signal from the oscillator is picked
up, in the proper portion of the band,
on the receiver, Next, disconnect the
B-plus from the amplifier tube by in-
serting a dummy plug in the proper
jack and insert the amplifier tube. The
meter plug should then be connected to
indicate grid current of the amplifier.
The plate circuit of the oscillator 1s
then adjusted for maximum grid cur-
rent as indicated by the meter. Next,
insert the meter plug into the final amp-
lifier plate jack, after removing the
dummy plug, this will connect the B-
plug to the amplifier.

Swing the amplifier plate condenser
until plate current is at minimum. Then
couple the antenna and adjust for a plate
current of 75 milliamperes.

SLIBHTLY

Parts List

HAMMARI UND

1—MC-100-S Condenrer
1—MC-20-S Condenser
1==MC-35-S Condenser
1—MCD-35-X Condenser

1—MEX trimmer

2e—5.8 S-prong Isolantite sockets
1==S.1 4-pronyg Isolantite socket

AEROVOX
=001 mf. mieca reeeiving type con-
densers
1=—.001 wmf. mica 1,000 velt condenser
2—8 mf. electrolytic-300 V econdensers
I. R. C.
1—350,000 ohm 1 watt resistor
1—10,000 ohin 1 watt resistor
1==20,000 ohm 20 watt resistor
1—20,000 ohm 75 watt voltage divider
STANCOR
1—pPlate and filament tcans. No. P-3005
1—Filter choke, No. C-1421
R. C. A.
2==GL6 heam tubes
1—83V rectifier tube
TRIPLETT
1=—0-100 ma. small meter

MISC.
4=—Single closed circuit jacks
1—Phone plug, 1=—Toggle switch
A—=Knobs
1—Aluminum chassis 17”x11”x3"”
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LTHOUGH this 5-mcter receiver is

is intended for use with the 5-meter
MOPA previously described, it can be
used by the fan for receiving police
calls and television signals. There are
five tubes in a resistance coupled cir.
cuit. Four are metal tubes, while the
fifth one is an “pcorn” regenerative de-
lector.

Resistance coupling is employed be-
cause of its low cost and simplicity of
conetruction. The entire receiver is
built in a Crowe metal can, measuring
10" x 5" x 615"

Since this receiver is an autodyne
superhetérodyne, each station will ap-
pear in two spots on the dial, but very
close together. The band width of the
receiver is nearly 100 kc. and makes it
possible to receive modulated oscilla-
tors as well as other types of signals
having a slight amount of frequency
modulation.

The quality, when a crystal controlled
signal is bheing rcceived, is very good
because of the very wide band width.
Excellent music and entertainmeat pro-
grams can be received from the ultra-
high frequency television and experi-
mental stations. During unusual atmo-
spheric conditions, it is pessible to re-
ceive stations thousands of miles distant
with excellent quality.

In order to facilitate luning and in.
crease slability, automatic volume con-
trol is incorporated in the receiver. This
is brought about by employing a 6F6
connected as a high-mu triode as the
second detector. The automatic volume
control voltage is obtained from™ the grid
circuit at the center tap of the grid re-
sistor and returned to the grids of the
two 6K7 LF. amplificrs. This automatic
volume control =srrangement is very
effective and eliminates the necessity for
an R.F. gain control.

Wiring diagram of resistance coupled ultra-high frequency receiver,
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Drilling specifications.

All leads must be short and direct,
and it is advisable to keep them well
separated, especially the grid and plate
leads. Although the diagram does not
show it, the grid leads from the two
6KTs are shielded with copper braid.
This braid covers the grid lead right
from the grid cap to the point where jt
goes through the chassis. It is grounded
at this point with a soldering lug placed
under the nearest screw.

A 15 mmf. tuning condenser is em.
ployed. This is a Hammarlund “HF-15-
X” and the coil has 10 turns of No. 12
tinned coupper wire 34” in diameter and
spaced to a length of 114”, Although the
15 mmf. capacity is rather high, tuning
it is not too critical. In order to adjust
the range of the tuning circuit slightly,
the coil turns may be spaced farther
apart or squeezed together depeuding
upon the desired results, Also, if just
the 5 meter amateur band is to bz cov-
ered, sevcral plates may be removed
from the “HF-IS-X” tuning condenser.
Adjustment of this part of the circuit
will have to be done experimentally,

The receiver power supply described
previously in this book works very nice-
ly with the 5 meter super-het. However,
any good power supply should give sat-

Bottom view

showing by - pass

condensers and
fixed resistors.

isfactory results, providing the maximum
voltage is somewhere in the neighbor-
hood of 180 volts. When putting the
receiver into operation, turn the regen-
eration control all the way oiff and the
audio volume control all the way on.
Then advance the regeneration control
until a slight hiss is heard. Outside in-
terference such as crackling and buzzing
noiscs will also be heard. Then rotate
the tuning dial until the station is
heard. Firal adjustment of the antenna
condenser and the regencration control,
as well as the tuning condenser, should
bring it up to full speaker volume.

Parts List
——

HAMMARLUND

1=—1HF-15-X condenser
1—HF-15 condenser
1—S-900 acorn socket

I. R. C.

(Resistors)
514 meg. V4 watt
1—14 meg. 1 wartt
3==50,000 ohm 14, watt
1—2 meg 34 watt
2==400 ohm 14 wan
1—10,000 ohm 34 watt
1—500 ohm 1 watt
1—10,000 ohm 1 watt
1—25,000 ohm 1 watt
1—50,000 ohm potentiometer
1—500,000 ohm potentiometer

CORNELL DUBILIER

(Condensers)
4=—.0001 mf, mica

7==.1 mf. paper (tubular)
1—10 mf. electrolytic
R. C. A.
—
1—354 tube
2=—6K7 tubes

2——6F6 tubes

MISC.
1—Crowe box
1=—-National Dial
2=—=Knobs

A=—Dctal wafer sockets
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LTHOUGH this 5-mecter receiver is

is intended for use with the 5-meter
MOPA previously described, it can be
used by the fan for receiving police
calls and television signals. There are
five tubes in a resistance coupled cir-
cuit. Four are metal tubes, while the
fifth one is an “acorn” regenerative de-
lector.

Resistance coupling is employed be-
cause of its low cost and simplicity of
conetruction. The entire receiver is
built in a Crowe metal can, measuring
10”7 x 5" x 614",

Since this receiver is an autodyne
superhetérodyne, each station will ap-
pear in two spots on the dial, but very
close together. The band width of the
receiver is nearly 100 ke. and makes it
possible te receive modulated oscilla.
tors as well as other types of signals
having a slight amount of frequency
modulation.

000t e
‘us

5 -MeterASup—e;' -Het

The quality, when a crystal controlled
signal is being rcceived, is very good
because of the very wide band width.
Excellent music and entertainment pro-
grams can be received from the ultra-
high frequency television and experi-
mental stations. During unusual atmo-
spheric conditions, it is possible to re-
ceive stations thousands of miles distant
with excellent quality.

In order to facilitate luning and in-
crease slability, automatic veolume cou-
trol is incorporated in the receiver. This
is brought about by employing a 6F6
connected as a high-mu triode as the
second detector. The automatic velume
control voltage is obtained from™ the grid
circuit at the center tap of the grid re-
sistor and returned to the grids of the
two 6K7 LF. amplificrs. This automatic
volume contrel srrangement is very
effective and eliminates the necessity for
an R.F. gain control.

Wiring diagram of resistance coupled ultra-high frequency receiver,
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Drilling specifications.

All leads must be short and direct,
and it is advisable to keep them well
separated, especially the grid and plate
leads. Although the diagram does not
show it, the grid leads from the two
6K7s are shielded with copper braid.
This braid covers the grid lead right
from the grid cap to the point where jt
goes through the chassis. It is grounded
at this point with a soldering lug placed
under the nearest screw.

A 15 mmf. tuning condenser is em.
ployed. This is a Hammarlund “HF-15-
X” and the coil has 10 turns of No. 12
tinned coupper wire 34” in diameter and
spaced to a length of 114*, Although the
15 mmf. capacity is rather high, tuning
it is not too critical. In order to adjust
the range of the tuning circuit slightly,
the coil turns may be spaced farther
apart or squeezed together depending
upon the desired results, Also, if just
the 5 meter amateur band is to ba cov-
ered, several plates may be removed
from the “HF-I5-X” tuning condenser.
Adjustment of this part of the circuit
will have to be done experimentally,

The receiver power supply deseribed
previously in this book works very nice-
ly with the 5 meter superhet. However,
any good power supply should give sut-

Bottom view

showing by - pass

condensers and
fixed resistors.

isfactory results, providing the maximum
voltage is somewhere in the neighbor-
hood of 180 volts. When putting the
receiver into operation, turn the regen-
eration control all the way oif and the
audio volunie control all the way on.
Then advance the regeneration control
until # slight hiss is heard. Outside in-
terference such as crackling and buzzing
noiscs will also be heard. Then rotate
the tuning dial until the station is
heard. Final adjustment of the antenna
condenser and the regeneration control,
as well as the tuning condenser, should
bring it up to full speaker volume,

Parts List
—t

HAMMARLUND
1=—HF-15-X condenser
1—HF-15 condenser
1—S-900 acorn socket

I. R. C.

(Resistors)
5~—14 meg. V5 watt
1—14 meg. 1 watt
3==50,000 ohm 145 watt

1—10,000 ohm 1 watt

1=—25,000 ohm 1 watt

1=50,000 ohm potentiometer

1—500,000 ohm potentiometer
CORNELL DUBILIER
—_—

(Condensers)

4=—.0001 mf, mica

1==.001 mf. mica

1=—.006 mf, mica

7==.1 mf. paper (tubular)

1—10 mf. electrolytie

1—9354 tube

2=—6K7 tubes

2=—6F6 tubes

MISC.
1—Crowe box
1—-National Dial
2=—Knobs

A=—Octal wafer sockets
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The one-tube 2-band
transmitter for be-
ginners.

61L.6 Transmitler

For Beginner

HIS transmitter was originally de-
scribed in the 1938 edition of the
Radio Amateur’s Handbook published
by the ARRL. It was intended pri-
marily for the beginner. The copy shown
in the photograph was built in the Ham-
marlund laboratory and carefully tested.
The beginner starting out with a
transmitter of this type will find it very
convenient to add to it in order to com-
plete a higher powered transmitter.
Used by itself, it will provide very
efficient code transmitter, capable of op-
cration on all bands from 175 to 20
meters. It consists of a 6L6 beam tube,
“tri-tet” oscillator, and is crystal con-
trolled. The transmitter will operate on
two amateur bands with a single crystal.
For instance, starting out with a 160 me-
ter crystal, operation is possible on the
80 meter hband as wel as the 160 meter
band. A tuned circuit is connected in
the cathode lead, and the crystal con-
nected between the grid and cathode.
This tuned circuit consisting of L-1 and
the 100 mmf. condenser, which tunes it,
is adjusted to a frequency approximately
midway between the crystal frequeney
and the second harmonic. This makes it

possible to tune the piate circuit, con-
sisting of L-2 and its 100 mmf. tuning
condenser, to twice the crystal frequency
with very little decrease in power out-
put.

Looking at the top view of the trans.
mitter, we find that the cathode tuning
control is on the left, just behind it is
the cathode coil, L-1. The tube and
the crystal are ted in the ter of
the chassis and the plate circuit, con-
sisting of the tuning condenser and L-2,

Fixed condensers and resistors are
mounted underneath.

s
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Completely drilled chassis for one-
tube transmitter.

are on the right. Plug-in coils are wound
on Hammarlund SWF d4.prong coil
forms. Coil L-I has 28 turns of No. 13
cotton covered wire, close wound, for
a 1.75 mc. crystal. If a 3.5 mec. crystal is
employed, 10 turns should be used and
the 7 mec. coil has five turns. For 1.75
me. L2 has 60 turns of No. 24 cotton
covered wire; for 3.5 mec. 30 turns of
No. 28 cotton covered wire; 7 me., 14
turns of the same wire; 14 me., 8 turns
of No. 18 cotton covered wire. These
coile are all wound to a length of 114",
spaced, where required, to meet this
length. The link coil, £-3, is wound on
the same {orm with L-2 and consistz of
two or more turns depending upon the
amount of coupling necessary.

The power output of this transmitter
is approximately 15 watts with 400 volts
applied to the plate of the 6L6 at a
plate current of approximately 60 ma.

Two methods of coupling an antenna
or another amplifier to this oscillator
are provided. One consists of the link
L-3 which should be used with twisted-
pair feeders. A half-wave doublet em-

Complete wiring di-

agram and parts

values for transmit-
ter.

ploying twisted pair or similar 1ype of
[ecder will work very nicely with this
wransmitter. If the single-wire fed an-
tenna is employed, it may be coupled
directly to terminal “A™.

The cathode luning condenser should
be adjusted so that the crystal oscillates
stably. Without the antcnna connected,
the plate tuning condenser should be
adjusted for a minimum plate current.
that is, when operated on the second
harmonic. When the antenna is coupled
to the plate coil, it will be necessary 1o
re-adjust the plate condenser slightly for
maximum output. Don’t try to drain the
last bit of power out of the oscillator,
because it will not key smoothly.

I 1—400 ohm 10 watt wire wound

1 1—100,000 ohm 1 watt metalized

Parts List

HAMMARLUND

2==MC-100-S variable condensers
2—CH-X 2.1 mh. R.F. chokex
2—S8-4 Isolantite sockets

1—S-5 Isolantite socket

1—S5-8 Isolantite socket

7—SWF-4 prong, XP-53 coil forms

I. R. C.
(Resistors)

1—25,000 ohm 10 watt wire wound

CORNELL DUBILIER
(Condensers)
1=—.002 mf. mica receiving type
2e—.01 mf. tubular, 400 V.
1=—250 mmf. miea, 500 V.
1=—=50 mmf. mica, 500 V.

R. C. A.
1—GL6 Beam 1ube

MISC.
1—Chassis, 674” x 814" x 1%4”
2——Knobs
1—Crystal
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25-Watt
Buffer-
Doubler

HIS 6L6 “Buffer

Doubler” is designed
to be used with the Tri- 4
Tet oscillator previously
described.  This mit, | =
added to the Tri-Tet oscillator, consti-
tutes & two stage transmitter capable of
operation in three amateur bands with
a single erystal. The glass variely of 6L6
is employed in the buffer stage instead
of the metal 6L6 which is used in the
oscillator. The glass tube provides
slightly better performance at the same
frequencies although it requires neu-
tralizing. As can be seen, the circuit dia-
gram for this stage is very simple; only
one tuned circuit is required.

The amplifier is mounted on an alum.
inum base exactly the same size as that
of the oscillator. The dimensions and
drilling specifications are given in the
accompanying drawing. The placement
of parts is clearly shown in the photo-
graph. On the lefthand side of the
chassis we have the 6L6-G tube and di-
rectly in front of it, the special neutral-

wr

izing condenser, which will be taken up
in detail later. On the righthand side,
we find the center tapped coil and in
front of it, the 100 mmf. tuning con-
denser. All wiring and by-pass condens.
ers are beneath the chassis as cun be
scen in the bottom view. The terminal
strip for making various connections is
along the rear edge.

Returning to the neutralizing con-
denser, it consists of two small pieces
of thin aluminum 114" long and 14"
wide. These are mounted on an insu-
lating strip and the spacing between the
two plates is approximately 74”. Adjust-
ment is made by swinging the top plate
or bending to increase the spacing be-
tween them until proper neutralization
is obtained. No cathode bias is employed
although a 400 ohm 10 watt receiver can
be connected in series with the cathode
as a precautionary measure against dam-
age to the tube should the excitation be
removed while the plate voltage is ap-
plied. This resistor should be by-passed
with a .01 mf. condenser of good qual-
ity, preferably mica. Screen grid volt
age is obtained directly from the B-plus
lead of the power supply. A 15,000 ohm
resistor limits the voltage to the proper
value. In order to neutralize the 6L6 it
is necessary to employ a split or center-
tapped inductance. These coils are
wound on 5.prong XP-53 plug in forms
and tuned with a 100 mmf. MC.100.S
midget condenser. ’
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Coil data is as follows: The largest
coil has 60 rurns of No. 24 wire, close
wound for 1.75 me.; 34 turns of No. 28
is spaced to 114" Iength for 3.5 mc.; 16
turng spaced to 1%2” for 7 mec., same
size wire; 10 turns No. 18 spaced to 14"
for 14 mc., and 6 turns of No. 18 sume
spacing, for 28 mec. The small coil Dbe-
tween the two sections of the larger one
(leave about 3/16” space in center of
coil for the link) is the two turn link,
two turns usually being sufficient for
the right amount of coupling. The num-
ber of turns may be varied, however,
to suit requircments. With an input of
400 volts, at approximately 100 milliam-
peres, the output is around 25 watts,
making a real nice low powered trans-
mitter. This stage may be operated as a
straight amplifier, that is, the output
circuit tuned to the same frequency as
the occillator or driver, or it may be
tnaed to twice this frequency. For in.
stance, employing an 80 meter crystal in
the oscillator with its plate circuit tuned
to 40 meters, this amplifier may be
coupled to it and tuned to 20 meters
with nearly 25 watts output.

The first step in tuning the amplifier
is neutralizing. The best arrangement
for this is a small dial light connected
to two turns of a wire approximately
14" larger in diameter than the coil, or,
for that matter, the dial light can be
connected to the two turn link. Then
with the B-plus disconnected and the in-
put terminal connected to the oscillator,
adjust the 100 mm{. condenser until the
dial light glows. It might be a good idea
to swing the neutralizing condenser
plates apart before attempting to neu-
tralize the amplifier in order that you
may be sure to obtain a glow in the
bulb., Then push the plates of the neu.
tralizing condenser closer together and

Wiring diagram of
“Buffer-Doubler” for
3-stage transmitter,

PRt R

K
23 - '8 Qhes

SPECIAL CONDENSER
(SEE TEXT) » DRILL
=—— N¢ 26
4 HOLES

at the same time swing the plate tuning
condenser back and forth through reson-
ance. Continue this operation until the
dial light does not glow when the plate
cireuit is tuned to resonance. With the
doublet antenna connected to the amp-
lifier, the plate current should be approx-
imately 100 milliamperes. If the full
load plate current is greater than 100
ma. it will be necessary to reduce the
number of turns in the link coil. Since
only link coupling js shown, a doublet
antenna with twisted pair feeders must
be used if this is intended for an out-
put stage. For other type of antennas, it
will be necessary to employ some sort
of tuning network.

Eaorts List

HAMMARLUND

1—MC-100-§ condenser
1-——CH-X, 2.1 mh. R,F. Choke
1—S8.8, lIsolantite socket (8 prongs)
1—S§.5, Isolantite socker (5 prongs}
Qe SWEF-5~—5-prong coll forma
AEROYOX
2e—.01 mf. mica condenwerx (500 V.)
1. R. C.
1—15,000 ohm 10 watt renistor
1—50,000 ohm 1 wult resistor
R. C. A,

1—6L6-G tube
-MISC.
1=——Chassis, 8-1/27 x 6-1/2" x 1.1/2%

(1/16” aluminum)
1—Pointer knob
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140-WATT FINAL
AMPLIFIER

AFTER building the two transmit-
ting units previously described, the
experimenter will undoubtedly at some
time or other desire greater power. This’
amplifier is capable of delivering ap-
proximately 140 watts of power and is
designed to operate with the oscillator
and buffer units already described. This
unit, like the other two, is mounted on
a metal chassis, Dimensions are 17" x
6" x 14",

Starting {rom left to right, we have
the plug-in grid coil with the “M(C-100-5"
tuning condenser in front of it. The 808
tube and the neutralizing condenser are
located near the center of the chassis.
Next, we have the “MTCD-100-B” vari-
able condenser and finally the plug-in
plate coil. The “CH-500" radio frequency
choke coil is mounted underneath the

L B
?

chassis. All comneclions, except where
flexible leads are required, are made
with No. 12 tinned copper wire.

This amplifier, as well as the two
transmilting units, previously described,
have been taken from the A.RR.L.
Handbook but were constructed in the
Hammarlund laboratories and given
careful tests.

The grid coil is wound on Hammar-
lund SWF-4 receiving coil form with
the turns spaced to a length of 114", The
turns used for the various amateur bands
are as follows: 1.75 mec., 50 turns Ne. 24
D.S.C.; 3.5 me., 25 turns No. 22 D.S.C.;
7 me., 15 turns No. 22 D.S.C.; 14 mc,
8 turns No. 28 enameled; 28 mc., 5 turns
No. 18 enameled. The link coil consists
of two turns wound at the C-minus end
of the grid coil. The plate coils used

Baottom view

pre 1 showing place-

/ 3 | ment of econden-

- L W sers, resistors, and
S R.F. choke.
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Drilling  specifi-
cations for amp-
lifier chassis.

with this transmitter are standard Coto
coils. However, data is given for those
who may wish to construct their own:
1.75 me., 70 turns No. 18; 3.5 mc, 34
turng No. 14; 7 me, 22 turns No. 14:
14 mc., 10 turns No. 14; 28 mec, 6 turns
No. 14. All coils are wound to a Iength
of 4 inches with a diameter of 234
inches. The antenna is coupled by a link
consisting of three or more turns wound
inside the plate coil. Other methods of
coupling of course may be uscd and de-
pend to a greal extent upon the antenne
system employed.

Tuning and adjusting the amplifier is
the same as in all other amplifiers of
similar design. When coupled to the
oscillator, the first operation is neutrsl-
izing. This is accomplished by connect.
ing a 0-100MA. meter in the grid circuit
of the 808. With the B.plus connection
removed, adjust the grid tuning con-
denser for maximum grid current. Next,
adjust the ncutralizing condenser for
widest spacing. Then rotate the plate
tuning condenser slowly until a poeint
is reached where there is a decided dip
in grid current., Next, adjust the neu-
tralizing condenser by moving the plates

ALL HOLES TOCLEAR N2 6 SCREW, UNLESS MARKED.

Parts List
P, 28 AR 1S

HAMMARLUND
———
1—MC-100-S midget cond.
1==N-10 neutralizing cond.
2=—8.4, A-prong sockets
1—CH-500 R.F. choke coil
I. R. C.
1—3,500 ohm 10 watt resistor
AEROVOX
ik AL
(cond.)
20002 mf. mica 2300 volt
1=—.001 mf. mica 1,000 volt
1—.001 mf. miea 5,000 volt
COTO COIL
1—Mounting Lase with coils to cover
the bands desired.
R. C. A.
—_—
1—808 power tube.
MISC.

closer together and at the same time
swing the plate condenser back and
forth across the point where the dip
occurred. Continue this procedure until
no fluctuation in grid current is notice-
able when the plate condenser is tuned
through resonance. The plate condenser
should be left at the setting where the
dip occurred. Then, apply
the plate voltage and ad-
just the plate condenser for
minimum  plate  current.
This should be around 15
or 20 ma. The antenna can
now be coupled to the amp-
lifier and it can be loaded
to approximately 125 ma.
If the power supply, de
scribed later on in this
book, is cmployed the out-
put will be approximately
110 watts. Up to 1500 volts
may be employed with cor-
responding increasc in out-
put, the maximum heing
approximately 140  watts.

B+ (H.v)
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Transmitter Power Supplies

High Voltage Unit

HE power supply of any transmitter

is the unit from which all power
that is transmitted is taken. The oscil-
lator, amplifier or
whatever type of R.F.
unit is used in con- |
junction with the
power supply merely |
converts the power
taken from the power
supply into high fre-
quency currents.
Therefore, the power
supply is one of the
most important parts
of any transmitting
setup and deserves

fier circuit and they are followed by 2
choke input filter circuit consisting of a
single swinging choke and one 2 mf.
2000 volt filter condenser. The filter
choke is rated at 250 ma., the same as
the transformer. The
50,000 ohm bleeder
across the output of
the power supply is
employed to prevent
surges and peaks
which may be pres-
ent while the trans-
mitter is being keyed.
The filament trans-
former for the recti-
fier tubes is rated al
215 wvolts at 10 am-
peres and is inculated

careful attention.

for 10,000 volts. The

The high voltage The high voltage power supply filament transformer
power supply shown unit for use with the final ampli- for the power ampli-

in the photograph is
capable of delivering
1250 volts at 250 ma. to the final stuge
of the transmitter.

The secondary of the plate transformer
is tapped to provide either 1000 or 1250
volts, When the final amplifier is used
for phone transmission the 1000 volt
tap on the power supply should be em-
ploved. For CW or code transmission,
the full 1250 volts should be used for
increased output. This power supply,
while it does not include an abundance
of filtering, will provide pure enough
DC for the final amplifier. Actual tests
have proved this.

Two 866’s are employed in the recti-

fier of the 3-szaqe all-band ham  fer tuhe has an out-
transmitter. put of 7Y% volts at

Parts List

HAMMARLIUND
2——S8.4, 4-prong sockets
I. R. C.

1—50,000 ohm 75 watt resistor
CORNELL-DUBILIER

I=—2mf., 2000 V. filter condenser
STANCOR

1—2.5 V., 10 ampere filter trans.
No. P-3025

1—7.5 V., 8 ampere filter trans.
No. P-4092

1—1000-1250 V. plate transformer
No. P-5051

1—Filter choke 8-30 H. 250 ma.
No. C-1102

MISC.

2—Toggle switches

1—Baseboard 16” x 1114” x 17,
R. C. A.

2——866 tubes

Wiring diagram and

parts values for the

high voltage  power
supply.
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Low voltage power supply for the oscillator and
buffer stages of the transmitter.

8 amperes. While the current rating of
this transformer is greater than neces-
sary for single 808, it permits the use
of two 808’s in push.pull.

Low Voliage Power Supply

It is possible to nse a common power
supply for the entire transmitter. How-
ever, much better results will be ob-
tained if at least the low power stages
are operated from one power supply and
the high power stage from another sep-
arate power supply.

This power supply delivers 400 volts
at 160 ma. and is designed [or operat-
ing the 6L6 oscillator and buffer-doub.
ler stages of the transmitter featured a
few pages back. The large transformer
employed delivers 400 volts each side
of center tap at 160 ma. It also contains
two filament windings. One 6.3 volt, 45
ampere winding for the 6L6’s and an-
other 5 volt 3 ampere winding for the
33V rectifier tube. Since this power
supply is used for the osciilator where

Wiring diagram show-

ing the connection for

the low voltage power
supply unit,

better filtering is necessary,
we employ condenser input.
Two 8 mf. 500 volt condens-
ers, connected on either
side of a 20henry filter
choke provide absolutely
pure DC as evidenced by
the quality of the note from
the transmitter when on the
air. The bleeder for this
power supply is a 20,600
ohm 50 wait wire wound
resistor employed in order
to stabilize the output. Only
one switch is required in
the primary cirenit. This is
for turning the 110 volt
side on and off. An addi
tional switch may be incor-
porated in the center tap lead of the
high voltage winding, for turning this
part of the circuit on and off.

Both power supplies are constructed

on wood base boards. Each power sup-
ply has a fuse in the 110 volt line. These

_ can be seen in the photograph although

they are not shown in the diagram.

Parts List

HAMMARLUND
1—S-4, 4-prong socket
I. R. C.

1==20,000 ohm, 50 watt resistor
AEROVOX

2—8 mf. 500 V. electrolytic conds.
STANCOR
—_—
1—Plate-fil. transformer No. P-4081
(see text for rating)
1=—Filter choke 20 H. 175 ma.

No. C-1410
R. C, A.
—_—
1—83V tube
MISC.

1—Toggle switch
1—Baseboard 117" x 6” x 1”7
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