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... Introduction ... 
THIS is the second official short-wave radio manual, and we feel 
confident that it will meet an even greater success than the 1934 

manual. We do not know of another branch of science that has grown 
and changed sa, fast as the short-wave art in the past year. 

Therefore, this 1935 manual will prove doubly welcome to every 
student of short -waves, as all of the most important developments in 
short-wave transmitters and receivers are covered in this new edition of 
the manual. 

Service men will find this manual of inestimable help as it contains 
the wiring diagrams and the values of the various condensers, resistors, 
etc., of all the principal short-wave receivers. 

Transmitters of the short-wave type have been included, and among 
the transmitters described, you will find the very latest "long lines" oscil- 
lators, with full .constructional data given 

We feel that no short-wave service man, student or general reader 
of the subject, can afford to be without a copy of this new manual, for 
the very good reason that the editors have endeavored to survey the 
whole field of short -waves for the past year, and have only included the 
most important set descriptions. 

Five -meter waves have been growing rapidly in popularity in the 
past year and a considerable number of five -meter receiver and trans- 
mitter hook-ups are included in this manual. 

. The experimenter will find dozen of articles on small receivers and 
transmitters which he can build at a slight cost. All of the sets described 
and illustrated have been actually built and tested. Boosters, pre -ampli- 
fiers and beat oscillators are described; also how to obtain band -spread 
and the latest tube data. 

New York, N. Y. 

THE EDITORS. 
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S -W BEGINNER 
1- Tube "Pocket 

BATTERIES 

MANY of our readers have sent in 
requests for a simple short-wave re- 

ceiver that could be used for portable 
work and small enough to fit in one's 
pocket. While it is nearly impossible 
to construct an elaborate set for this 
purpose, it is quite possible to make 
one that will work very nicely and one 
on which foreign stations can be re- 
ceived with surprising ease. In fact, 
stations in Europe were received with 
this set without an .antenna of any de- 
scription. In sets of this kind it is not 
practical to use more than one tube be- 
cause of the heavy filament current re- 
quirement which would necessitate use 
of an A battery of considerable weight. 

The main objective is to keep the bat- 
tery element as light as possible and 
small enough to fit in another pocket. 
This little set will operate very nicely 
with a 22.5 volt block of batteries for 
the plate supply and two regular flash- 
light cells for the filament. 

Many different ways of mounting and 
carrying the batteries will suggest 
themselves to the reader undoubtedly. 
However we show in the photographs 
of the set two methods of arranging 
the batteries. In both cases they are 
of the home -assembled style. Pen - 
flashlight cells are used in making up 
the "B" block. One method shows a 
very neat arrangement wherein they 
are all mounted on a strap which forms 
a belt that can be worn around the 
waist. This is an old stunt used in 
stage tricks. The other is more simple 
and does not require so much effort in 
construction. The cartridges are 
strapped together to make a flat affair 
which can be carried in the pocket. 

The writer happened to have avail- 
able a bakelite case which once con- 
tained a shaving set. This case meas- 
ures 1114" x 3" x 61/2" and proved to be 
just the thing. However any other case 
having dimensions similar to it will 
serve. 

j 

Set" Gets Europe 
Super -Regeneration Used 

By referring to the circuit 
diagram we find that the circuit 
is straightforward in every re- 
spect. In order to obtain the 
tremendous amplification neces- 
sary in a set of this kind, the 
tube was made to super -regen- 
erate by supplying its own 
quenching frequency. It is a 
well-known fact that if the num- 
ber of tickler turns are in- 
creased over the usual amount 
necessary to obtain ordinary re- 
generation, the grid of the tube 
will "block" at intervals, the fre- 
quency of which is more or less 
controlled by the value of the 
grid -leak and grid -condenser. In 
this manner a very sensitive 
detector will result. 

There is one serious drawback 
in super-regeneration-and that is the 
strong signal which is radiated from a 
set of this type. Therefore it is rec- 
ommended that it be operated only in 
the less congested areas where there 
are few short-wave receivers and where 
the danger of interfering with others 
is nil. We have seen 5 -meter super - 
regenerative receivers radiate a signal 
over a distance of 5 to 7 miles. 

The tube used is a type 230 Radio- 
tron and is the most convenient for a 
set of this kind, inasmuch as the fila- 
ment requirements permit the econom- 
ical use of very small batteries. The 
coils are not of the plug-in type as 
there was not enough room for the 

SOCKET' BOTTOM VIEW 

socket. The set was designed to cover 
only the 49 meter S -W broadcast band, 
as most of the stations can be heard 
in the evening on that wave -length. 
However data is given for coils that will 
cover the other S -W broadcast bands; 
this will be found at the end of the 
article. 

These small condensers are equipped 
with a very short shaft, intended for 
screwdriver adjustment and it is neces- 
sary to extend it somewhát in order 
to use the dial. This was done by 
simply soldering to it a one half inch 
length of quarter inch shaft. The con- 
denser is mounted slightly to one side 
of the case in order to leave room for 
the tube and coil. The wafer type tube 
socket is mounted in the case with two 
short angles; mount the socket so that 
there is space enough to insert and re- 
move the tube easily. 

There is no regeneration control pro- 
vided, but the tickler coil is made just 
the right size to produce the right 
amount of feed -back. The size of the 
grid -leak should be just one megohm, 
no more or less. A .001 mf. plate by-pass 
condenser is necessary in order to keep 
the r.f. out of the phone cords and aid 
in obtaining smooth oscillation. Also 
be sure that the grid condenser is of the 
size indicated in the diagram. We had 
quite a bit of trouble in obtaining super - 
regeneration at the start until we found 
that this condenser was incorrectly 
marked; if in doubt, use one marked 
slightly larger than the one shown in 
order to be on the safe side. 

It is a cinch to build the 1 -tube pocket short-wave receiver by following the simplified 
wiring diagrams here presented. By using coils having different numbers of turns 

all the S.W. bands may be covered. 
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By GEORGE W. SHUART, W2AMN 

Astonishing indeed is the fact that this 
remarkably compact I -tube short-wave 
pocket receiver actually picked up European 
stations without an aerial. The unusually high 
sensitivity of this set is due to careful design 
of the circuit. With a short aerial, this I -tube 
pocket set picked up stations galore when 
tested by the editors inside a steel frame 
building in New York. 

Only 1 Tuning Control 
The antenna trimming condenser is mounted on the in- 

side of the case and needs little adjustment. No external 
knob was found necessary. Merely adjust it for the partic- 
ular antenna you are using and leave it there. This makes 
it a very simple set to tune, as there is only one control to 
adjust and that is the main tuning knob. 

The adjustment of the antenna trimmer has quite an 
effect on smoothing up the regeneration so adjust it for 
best results. Best action of the detector is obtained when 
the antenna is adjusted to the point where tighter coupling 
will cause the tube to stop hissing. The usual hissing sound 
characteristic of super -regenerative receivers is present, 
although it will completely disappear when a moderately 
strong station is tuned in. Thus it is not the least bit 
annoying while listening to a station. 

The antenna can be anywhere from 5 to 100 feet long. 
Best results were obtained with an antenna only several 
feet long and with the antenna condenser adjusted to max- 
imum capacity. The filament battery has three volts and 
it is advisable to insert a resistor having approximately 16 
ohms in series with it in order to insure long tube life. 
This can be either a fixed wire -wound affair or in the form 
of a 20 -ohm variable rheostat mounted on the battery. 

Coil Data 
Band Grid Tickler 

49 meter 18 18 
25-31 meter 10 10 

19 meter 5 5 
All coils close -wound with No. 26 D.S.C.wire on a 1 -inch 

tube, spacing between tickler and grid coils IA inch. 
Parts List for Pocket Set 

1-100 mmf. Antenna trimmer, Na-Ald. 

30 TYPE T IBE ANTENNA 
COÑO. 

ANT. 
POST ) 

COIL 

TUNING 
CONDENSER; 

BY-PASS 
CONDENSER 

,.GRID LEAK 
g, COND. 

PHONES 

</ . .. 

TO BATTERY 
IN POCKET '. 

- U1 

The "innards" of the remarkable 1 -tube "Pocket Receiver" which 
proved to be astonishingly sensitive and selective. With only 
a short aerial, stations thousands of miles away were picked 
up and European programs were actually heard without any 

antenna at all! 

1-50 mmf. tuning condenser (see text) Hammarlund. 
1-100 mmf. mica condenser; Aerovox. 
1-.001 mf. mica condenser; Aerovox. 
1-1 meg. % watt resistor. Ohmite. 
1-4 prong wafer socket, Na-Ald. 
1-Phone binding post strip, Na-Ald. 
1-Antenna binding post, Na-Ald. 
1-Bakelite Case (see text). 
1-RCA 30 Radiotron. 

Batteries for the pocket receiver may be arranged in a number of different ways. By using pen -light flashlight batteries, which 
measure about .5 inch in diameter, the "A", and "B" units can be arranged in a group as at 1, or in a home-made belt (2). 3 is 

the pocket receiver and 4 the 2,000 ohm head -phones. 
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1 -Tube All -Electric 
OSCILLODYNE 

By ART GREGOR 

Thanks to the use of the single I 2A7 tube, 
the famous Oscillodyne receiver has been 
brought up to date; in the new model here 
described, the I2A7 rectifies its own plate 
current. This set works on I IO volts A.C. 

or D.C. 

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

we have had three 
tubes do the work of 
six, two tubes that 
work as well as four, 
but-this is the first 
1 -tube all -electric re- 
ceiver that- we have 
seen. Of course, the 

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

job. 

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

Uses 12A7 T.ube As Det. and Rectifier 
The tube used in this receiver is known as the 12A7. It 

consists of a pentode and a half -wave rectifier all in- 
closed in a single glass envelope! The pentode portion is 
intended for audio frequency amplification; however we 
have still to see a tube that could only be used for a single 
purpose! After many tests and experiments it was found 
that this tube will do a great many things its inventors 
never thought of and you can look forward to seeing this 
tube in other roles. As we started to say, the pentode 
section can be used as a regenerative detector and will 
perform as well as any other type. The great question in 
building a 1 -tube set is-what circuit shall we use in 
order to obtain the utmost efficiency. This question I 
think can best be left for the reader to answer. How are 
we going to work that? Easy enough, we'll give all the 
dope and some pointers as to what may be expected and 
let the reader choose for himself. 

Why the sudden burst of generosity? Hi-as this is 
being written it's only a few day to Christmas-probably 
that explains it. Anyway, let's get started. The option 
left to the reader is whether he wants to use a straight 
regenerative circuit or make the set a "self -quenching" - 
super -regenerator; both have their advantages and they 
will be clearly explained. 

Many will ask "What about hum in such a receiver, 
wherein only half -wave rectification is used and the two 
parts of the circuit placed so close together?" Well, the 
truth of the matter is that in one instance we are troubled 
with hum of a peculiar sort, and in the other we have no 
hum! When the receiver is a straight regenerative one, 
we have no hum, insofar as the power supply is concerned, 
but we have a slight modulation of signals as the detector 
is brought right on the edge of oscillation. When the re- 
generation control is backed off slightly, the voice or music 
comes in very clearly and no objectionable hum or modula- 
tion exists! This hum or modulation is caused by pick-up 

¡- 

£ 
!5x-' 
otiy 

The 1 -Tube All Electric Oscillodyne will find hundreds of every- 
day applications-it is ideal for travelers. 

on the grid of the detector due to its close proximity to 
the rectifier. It can be eliminated entirely by redúcing the 
value of the grid -leak, but this reduces our sensitivity. 

When used as a super -regenerator the detector is hum - 
less; the overall volume is far greater, but we have that 
characteristic hiss present in all super -regenerators. And 
it is because of the above -mentioned facts that we give the 
reader his choice of circuits. With either of the two 
methods mentioned all the "foreign" stations heard on any 
short-wave receiver were pulled in very easily, the super - 
regenerative circuit providing about four times the audio 
volume of the regular regenerative method of detection. 
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Anyone with the slightest mechanical skill can easily build the 
1 -tube All -Electric set here described, which can be plugged 
into any 110 -volt A.C. or D.C. lamp socket. It needs no batteries 

or eliminators. 



8 OFFICIAL SHORT WAVE RADIO MANUAL 

It will be noted that an uncommon 
method of obtaining the bias voltage fig 
the 47 tube is used. By the use of the re- 
sistors R2 and R3 to the grid, of the capaci- 
ties shown, the bias voltage will be 1/7 the 
voltage drop across the speaker field RI, 
which in most cases will be correct if a 2,500 
ohm speaker field is used. A condenser of 
002,5, is used as a tone control and inter- 

ference eliminator; this capacity is about 
correct for a type 47 tube. It helps cut off 

A glance at the circuit will reveal that 
it is of the A.0-D.C. variety, making it 
very simple to build and its constructional 
cost quite nominal. The filter consists 
of a 15,000 -ohm 1 -watt resistor and two 
electrolytic condensers having a capacity 
of 24 mf in one section and 12 in the 
other. These condensers are both mounted 
in a small cardboard container and have a 
working voltage of 200 volts. A .1 mf. by- 
pass condenser is needed across the line to 
reduce noise to a minimum. The heater 
voltage is obtained with a line cord having 
incorporated in it a 325 -ohm voltage drop- 
ping resistor. The entire receiver is mount- 
ed on a metal chassis, the dimensions of 
which are given in the drawing; this is 
necessary if we are to be rid of the hum. 

There are only two changes in the cir- 
cuit in order to change from one to the 
other is in the size of the grid -leak and 
the number .of tickler turns of the coils, 
the values of the remaining components 
remaining the same. The circuit shown is 
for super -regeneration and the values are 
correct for either method of reception. 
With super -regeneration the grid -leak 
value is one half megohm. The tickler 
coils should be changed according to the 
data given in the coil table. For the 
straight regenerative circuit any of the 
standard plug-in coils on the market will 
give satisfactory results. One thing is 
really very important in constructing the 
receiver, and that is the wires of the A.C. 
line and those of the rectifier and filter 
should be kept a good distance from all 
other parts of the circuit and the rest of 
the wiring, in order that there be a mini- 
mum of induction hum. Carelessly placed 
wires will produce so much hum that the 
set will be just about, useless. Then an- 
other important thing to remember is not 
to attach an external ground to the "B" 
negative part of the circuit; otherwise the 
house fuses will be blown. In connecting 
up the receiver you will find that we have 
isolated the chassis from the "B" minus. 
In this way we can have a grounded chas - 

1 -Tube Oscillodyne 

sis and condenser rotor which help to 
eliminate body capacity effects. In order 
to bring the "B" minus circuit to ground 
R.F. potential, we have by-passed it to the 
chassis with a large condenser. This con- 
denser should be able to stand the 110 - 
volts A.C. or D.C. without breaking down. 
It is advisable to use a condenser rated at 
200 or 300 volts A.C. 

Operation of the receiver is so very 
smooth and the construction so simple, 
that the reader should have no trouble 
and the set should work "right off the 
bat." When first connecting the set to 
the power line try reversing the line plug, 
because inserting it in one direction will 
give less hum than the other. Attach a 
good antenna and ground; the antenna 
should be at least 75 feet -long and high 
above the ground. Don't run the antenna 
near any power lines or considerable in- 
duction hum may be encountered due to 
the A.0-D.C. circuit. If you have mide it 
a super -regenerative set, turn the regen- 
eration control full on, and you will no- 
tice a strong hissing sound. This will dis- 
appear when a station is tuned in. The 
set should hiss all over the dial and if it 
does not, then reduce the capacity of the 
antenna trimmer. If you have made it a 
regular regenerator, then the regenera- 
tion control will be quite critical and will 
have to be adjusted in the usual manner. 
As stated before, if the tube is operated 
too near the oscillation point, the signal 
will be modulated at 60 cycles; back off 
the regeneration control slightly after the 
station is tuned in. During tests with this 
receiver, all the foreign stations in Europe 
and South America were tuned in with 
ease and with surprising volume; the 
volume, as mentioned before, was great- 
est with super -regeneration! If the read- 
er tries both methods, he will soon be 

able to decide for himself which is best. 

PARTS LIST FOR 1 -TUBE A.C. SET 
1-% or 2'meg. grid -leak, see text. Lynch. 
1 -50,000 -ohm potentiometer; Electrad. 
1 -15,000 -ohm, 1 watt, resistor; Lynch. 
1-line cord with 325 -ohm voltage drop- 

ping resistor. 
1-100 mmf. mica condenser; Aerovox. 
1-.01 mf. mica condenser; Aerovox. 
1-.006 mf. mica condenser; Aerovox. 

-.1 mf. condenser, 300 -volt rating. 
1-Dual electrolytic condenser, 12 and 24 

mmf. working voltage, 200. 
1-35 mmf. antenna trimmer, I.C.A. 
1-140 mmf. tuning condenser, Bid. 
1 -7 -prong (small) wafer socket. 
1 -4 -prong (small) wafer socket. 
1-antenna ground terminal strip. I.C.A. 
1-phone terminal strip. I.C.A. 
1-small chassis; Blan. 
1-12A7 tube; Sylvania. 
1-pair of earphones; Trimm. 

Parts List for 1 -Tube A.C. Set 
Na-ald Plug-in Coil Data 

Meters 
Wave- 
length Grid coil turns 
200-80 52 T. No. 28 En. 

Wound 
32T. per inch. 

80-40 23 T. No. 28 En. 

18 T. per inch. 
40-20 11 T. No. 28 En. 

3-32" between turns 
20-10 5 T. No. 28 En. 

3-18" between turns 
Coilform-23-4" long by 134" 

Tickler turna 
19T. No. 30 En. 
Close wound (CW) 

11 T. No. 30 En. 34" 
C. W. 

9 T. No. 30 En. 
C. W. 
7 T. No. 30 En. 
C. W. 

dia. 4 -pin base. 

Distance 
between 

2 toile 
yt" 

y4., 

si 

The above coil data is correct when 
using a straight regenerative circuit. 
When using a super -regenerative circuit, 
the following tickler coils will be neces- 
sary: 
Coil Tickler 
200-80 25 turns 

80-40 15 turns 
40-20 12 turns 
20-10 10 turns 

A Universal PoweroP ack and Amplifier 
W. H. Balderston 

W9CKV 
the highs but does not bring out the lows to 
any great extent; its main purpose is to help 
cut out interference. B)- the use of the 
phone jack a head set can be used and by 
hooking it as shown in the diagram if a 
head set is plugged in the speaker will be 
cut out, but the bias voltage of the 47 will 
still be on the tube; this is very necessary on 

"this type of tube as cutting off the bias volt- 
age with plate voltage on will greatly harm 
the tube. 

Two binding posts are shown in the dia- 
gram, one for connecting to separate ground 
and another for input from the set. This 
extra input connection to the binding post 
was found very useful when using a battery 
set orone with its own power supply in 
which case the five -prong socket connection 
is not used. In the diagram an input con- 
nection is also shown on the five -prong socket 
and when using a set which derives its power 
and filament supply from the pack this con- 
nection can be included in the connections 
from the set. 

INPUT 

PT 
T 

300 0.300 

110V.,A.0 

lo 

o 

2.5 

J 
C105E 
clRcuiT r 
JACK J 

Cl 
8 MC. 

80 (ELECT) 

FIELD COIL 

C5 
002 
M F. 

R2 
5 MEG 
/2 VI. 

84 
IMEG %2W 

1 

C2 
8 MC. 

(ELECT.) 

C3 
= O.t.ME 

INPUT - '- L1Ly. 600 V 

R3 
1 MEG. V271. 

., .DlMf 600V. 

47 

8+,250V~ INPUT 

3ET 
TT 

2.5V. 

ti 

47 

80 

PHONE 
,JACK 

SWITCH 

INPUT 
BINDING 00.57 

GROUND 
BINDING POST 

Useful circuit diagram is that given above, which shows bow to wire up a Universal Power -Pack and Amplifier. 
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INVARIABLY t h e 
Short Wave fan or Be- 

ginner prefers to "Break 
the ice," with a one tube 
or two tube short wave 
set, and it is because of 
this that the "2 -Tube 
CHAMP" was designed. 

In this compact little two tube short 
wave receiver we use only two tubes 
and yet we really get the results of 
three, and still better than that, many 
of the major foreign, and practically all 
of the local and domestic stations oper- 
ate a speaker. 

One of the many features of this set 
is that it uses one of the new tubes, 
the 6F7, in conjunction with a '37 type 
tube. The six volt tubes have been 
selected in preference to the conven- 
tional 2.5 volt tubes since all of us do 
not have 110 volt A.C. available. We 
may have to content ourselves with 110 
volt D.C., or then again we may want 
to make it a portable affair. Therefore 
the power supply must be constructed 
to meet with your requirements or 
preference. 

The 6F7 Tube 
The new type 6F7 tube is a Pentode - 

Triode (really two tubes with a com- 
mon filament), in one bulb. One of the 
many advantages in using this type 
tube is that you not only save the cost 
of additional parts, but valuable space 
as well. And you actually do get the 
result of two tubes. 

Description of Set 
The set is built up of mostly National 

parts. The pentode portion of the 6F7 
operates as the detector, and the triode 
portion as the first audio amplifier. 
Beginning with the high frequency end 
of the set we connect a lead from the 
antenna or aerial post to the stator 
plates of the antenna trimming con- 
denser. This condenser has a capacity 
of .000025 microfarad, and its function 
is to adjust, or permit adjustment of 
the antenna circuit. From the rotor 

The 2Tube 
"CHAMP" 

In Which 
2 Tubes =3 

By JACK WARING and 
HAROLD MITCHELL 

Left-here we see 
the 2 -tube "Champ" 
in action! Thanks 
to the new two - 
element tubes, this 
set actually lives 
up to its name and 
gives the same re- 
sults as though 3 
tubes had been 

used. 

plates of this condenser, which inci- 
dentally is insulated from the chassis, 
we bring a lead to the grid side of the 
plug-in coil socket and to the stator 
plates of the main tuning condenser, 
which has a capacity of .00015 micro - 
farad. From this point also we bring 
a lead to a .0001 mf. mica grid con- 
denser which is shunted by a two 
megohm leak, or resistor. To the other 
side of this grid condenser and leak is 
connected the lead which goes to the 
control grid of the pentode portion of 
the 6F7 tube which is the terminal on 
the top of the tube. 

The rotor plates of the main tuning 
condenser and the other side of the 
plug-in coil connects to ground. The 
screen -grid of the detector goes directly 
to the arm of the regeneration control 
at which point it is by-passed to ground 
with a half microfarad condenser. One 
side of the regeneration control which 
is a 100,000 ohm potentiometer, goes 
to ground and the other side goes to a 
150,000 ohm resistor which in turn 
connects with the high voltage or "B" 
positive. 

The cathode of the 6F7 tube is con- 
nected to ground through a five hun- 
dred ohm resistor which is by-passed 
with a tenth microfarad condenser. 
The grid of the triode portion of the 
"Six -F -Seven" tube goes to a one 
megohm resistor "to ground and to a 
.01 mf. condenser. The other end of 
this condenser goes to the "B" positive 
terminal of the tickler winding of the 
coil socket through an R.F. choke. 

The tickler coil end of the radio fre- 
quency choke is by-passed to ground 

Rear view of the 2 -Tube "Champ" which. actually gives the same results as any 
ordinary 3 -tube set; phones or loud speaker may be used. 
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through a .00025 mfd. condenser, and 
to the other end of the choke is.con- 
nected a 250,000 ohm resistor the other 
side of which goes to "B" positive. The 
other side of the tickler winding, or 
the plate terminal of the coil we con- 
nect to the plate of the pentode section. 
of the 6F7 tube. 

The plate of the Triode portion is 
connected to a coupling condenser of 
.01 mf. and to "B" positive through a 
250,000 ohm resistor. The other side of 
this coupling condenser goes to the grid 
of the '37 type tube socket and to a one 
megohm resistor to ground. 

The cathode of the '37 type tube is 
now' connected to a one thousand five 
hundred ohm bias resistor the other side 
of which is connected to ground. 

To the plate of the '37 type tube we 
run a lead to one of the output termi- 
nals. The other output terminal goes 
to "B" positive. 

"B" minus naturally goes to ground 
or chassis. 

There is nothing very complicated 
about this set however, careful wiring 
is 'recommended for the success of this 
delightful little receiver, which is very 
easy to operate and it makes one of the 
dandiest little stand-by receivers you 
ever saw or heard, and is therefore 
ideally suited to the "Ham" that is par- 
ticular. 

There are no special adjustments to 
be made. After the wiring is com- 
pleted, it should be carefully checked, 
and if correct, you are ready to tune in 

Everyone is interested in 
obtaining the greatest out- 
put from a radio set using 
the least number of tubes. 
Here. we have an ultra 
modern 2 - tube receiver 
which has actually brought 
in European stations on a 
loud speaker. This set 
uses two of the latest style 
tubes and it makes an 
ideal "low-cost" set for the 
beginner, while the few 
parts used render its con- 

struction very simple. 

short wave stations, after having 
nected' a suitable power supply. 

The coils are wound on the Na- 
tional small type forms which are made 
of the new "low -loss" insulating mate- 
rial for high frequencies known as R-39. 

The physical dimensions are: panel 
7 x 61/2, and the chassis 7 x 4 x 2. Both 
panel and chassis are made of alumi- 
num. 

con - 

Parts List 
1 National Dial type B 
1 National R.F. Choke 2.5 M.H. 
1 National Tuning condenser type SE - 

100 (100 mmf.) 
1 National .000025 mf. Variable con- 

denser 
1 .0001 mf. condenser 
1 .00025 mf. condenser 
2 .01 mf. condenser 
1 .1 mf. condenser 
1 .5 mf. condenser 
1 2 megohm resistor Lynch 
2 1 megohm resistor Lynch 
1 150,000 ohm resistor Lynch 
1 100,000 ohm resistor Lynch 
1 250,000 ohm resistor Lynch 
1 1,500 ohm resistor Lynch 
1 '37 type socket 
1 6F7 type socket 
1 UX blank socket 
1 500 ohm resistor Lynch 
1 100,000 ohm potentiometer; Acratest 
1 chassis 7 x 4 x 2 
1 panel 7 x 61/2 

Data for Winding Coils 
Range in 
meter:, Grid --size wire Plate-size wire 

14 to 22 8 turns 26 D.C.C. 6 turns 26 D.C.C. 
20 to 40 12 turns 26 D.C.C. S turns 26 D.C.C. 
40 to 80 25 turne 26 D.C.C. 12 turns 26 D.C.C. 
80 to 200 45 turns 30 D.S.C. 15 turns 30 D.S.C. 

Leave 3-16 inch space between grid and tickler 
coils. Dimensions of coil forms -1H inch long by 1 

inch in diameter; National 4 -pin, special low -loss 
R-39 insulation forms. 
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After all, most of us go into the short-wave game for the "fun" we get' out of it. The 2 -tube "Champ" is so simple to build and 
wire, with the aid of the picture diagram above, that it is really fun to build the set. And wait till you hear the distant stations 

roll in like a charm! Oh Boy!. 
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B - S4 Works Loud -Speaker 
Has Band -Spread Tuning 

The type of detector used is extremely 
stable in spite of large variations in plate 
voltage. A type 58 tube was also used as 
a detector tube as it seemed to perform 
better than the 57, which was designed for 
the purpose. Band -spread tuning, which 
makes the tuning much easier, is used. 
The band -spread method makes the tuning 
of amateur stations much easier, as they 
are spread over the dial instead of 
"bunched" all together. Variation of the 
screen -grid voltage is used to control re- 
generation as it does not detune the signal 
received and is noiseless in operation. The 
output of the detector is well -filtered by a 
choke and two condensers and prevents the 
radio frequencies fro?n getting into the 
audio section of the receiver. 

The output of the detector is fed into 
a 56 triode which is the first audio stage. 
The coupling is an audio transformer with 
its secondary and primary coils connected 
in series to form an A.F. choke for the 
plate voltage of the detector with a con- 
denser and a resistor for the grid of the, 
56. The output of the 56 is fed either 

By ALBERT FRIESE, Jr. 
into earphones or the last audio tube, 
which is a 47 pentode. The 56 is re- 
sistance -coupled to the 47 which feeds 
into a dynamic speaker. The 47 operates 
efficiently and drives the dynamic speaker 
on all signals. 

Parts List 
1.-.000035 mf. midget variable con- 

denser, C12, Hammarlund. 
1-.0001 mf. midget var. condenser C13, 

Hammarlund. 
2-.1 mf. fixed by-pass condenser C, C2, 

Aerovox. 
3-.001 mf. fixed condenser, C6,C7, C5, 

Aerovox. 
2-.5 mf. fixed by-pass condensers, C4, 

C10, Aerovox. 
3-.Ol mf. fixed condensers, C8, C9, C3, 

Aerovox. 
1-25 mf. 25 volt fixed by-pass condenser 

(Electrolytic) C11, Aerovox. 
Resistors: 

'1-40 ohm center -tapped resistor, R8, 
Aerovox (Electrad). 

1-400 ohm 5 watt resister, Rl, Aerovox. 
1-500 ohm 10 watt resistor, R7, Aero- 

vox. 
1-2,000 ohm 2 watt resistor, R9, Aero- 

vox. 
1-10,000 ohm tapered wire -wound po- 

tentiometer with S.W., R10, Electrad. 
1-50,000 ohm potentiometer, R11, Elec- 

trad. 
1-100,000 ohm 2 watt resistor, R2, Aero- 

vox.. 
1-500,000 ohm 2 watt resistor, R6, 

Aerovox. 
1-1 megohm,'2 watt resistor, R4, Aero- 

vox. 
1-5 megohm, 2 watt resistor, R3, Aero- 

vox. 
Chokes: 
1-Hammarlund shielded R.F. choke 

Code CH -10-S, CH1. 
1-Hammarlund Isolantite R.F. Choke, 

Code CH -8, CH2. 
1-Audio Transformer with primary and 

'secondary connected in series, A.F.1. 
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Schematic and picture wiring diagrams shoving how simple it Is to build the 'B -S4" -short-wave receiver, which features "band 
spread" tuning-so desirable for European reception. 
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"4 ' n 

' E. 

UoAMPLI 
Ideal 1 -Tube Set for the 

The "Duo-Ampltdyne" 
impressed the editors 
as a crackerjack 1 - 

tuber; on test, "Euro- 
peans" came in strong! 

a 

THE receiver shown in the photo- 
graphs is a combination of the Twin- 

plex and the Oscillodyne. It makes use 
of the type 19 twin tube One set of 
elements is used as a super -regenerative 
detector and the other set as a resis- 
tance -coupled audio amplifier. This 
combination results in a very sensitive 
"one -tube" receiver. 

For the beginner it is an ideal set in- 
asmuch as it is very economical to build 
and extremely easy to operate. If the 
instructions are followed carefully, no 
trouble will be had in making it work 
right off. Tuning with this type of 
receiver is not at all critical, due to 
the super -regenerative detector; the 

PARTS LIST 

1 Metal Chassis. Try-Mo Radio. 

1 set of Plug-in Coils. 15 to 200 meters. 
(Sec data.) Na-Aid (I.C.A.; Bruno; 
Gen. -Win.). 

1 .00014 mf. Variable Condenser. (Ram- 
marlund; I.C.A.). 

1 .01 m.f Fixed Condenser. Polymet. 

1 .1 mf. Fixed Condenser. Polymet. 

1 .0001 mf. Fixed Condenser. Polymet. 

1 .002 mf. Fixed Condenser. Polymet. 

2 50,000 ohm 1 -watt Resistors. Lynch. 

2 1-meg. Fixed Resistors. Lynch. 

1 50.000 ohm Potentiometer, with switch. 
Ac ratest. 

1 10 ohm Rheostat. 
1 6 -prong Wafer Socket. Na-Aid. 

1 9 -prong Wafer Socket. Na-Aid.. 

1 Antenna Trimmer Condenser (low mini- 
mum capacity) ; 35 mmf. max.) ; Ham- 

marlund. 
I Antenna Ground Terminal Strip. I.C.A. 

1 Type 19 Tube, R.C.A. Radiotron (Arco.) 
For Coil Data see page 89. 

regeneration con- 
trol does not need 
to be adjusted as 
critically as an 
ordinary regener- 
a t iv e receiver. 
There is only one 
draw -back with a 
set of this kind 
and that is the slight hissing 
sound which is 
present in the ear- 
phones when a 
station is not 
tuned in. How- 
ever when a mod- ; erately strong sig- 
nal is being re- 
ceived the h í s s 
completely disap- 
pears. As the sta- 
tion gets weaker 
the hiss will in- 
crease in propor- 
tion to the de- 
crease in signal 
level. It will be 
noticed when com- 

paring this set with another of the regu- 
lar type, that there is decidedly less fad- 
ing and swinging of the short-wave sta- 
tions. This is due to the set being rather 
broad in response and r.lso to the auto- 
matic action of the detector tube which 
tends to hold the signal at a more or less 
constant level. During a fade the station 
will remain at a nearly constant level 
and the hiss will increase and decrease in 
amount. Stations which are effected with 
very rapid fading can be copied "solid" 
on this set where on other sets it is al- 
most impossible to get their call letters. 
So even though it has that bothersome 
hiss it has several advantages which out- 
weigh its disadvantages. 

r 
{ 

r 
a sura R 

Foreign Stations on 10 Foot Aerial 
It will work on the smallest type of 

antenna. Foreign stations can be 
brought in on a ten -foot wire with nearly 
the same volume as on a long out -door 
antenna. With a large antenna the 
small antenna coupling condenser can 
be loosened to a point where no trace 
of a "dead -spot" can be found. When 
this condenser is once adjusted it needs 
no further attention. Loose coupling 
does not decrease the sensitivity anti it 
allows greater selectivity with greater 
tuning ease, due to lack of "dead -spots". 

After reading this far the reader will 
gather that this set as is the case with 
all super -regenerative receivers is no 
good for CW (code) reception and is 
only good for phone or modulated sig- 
nals. Well that is not the case for with 
the regeneration turned below the point 
where the set breaks over into irregu- 
lar oscillations, it will work as a regu- 
lar regenerative cetector and one stage 
of audio. Regeneration is controllable 
from nothing right up to super -regener- 
ation. 

Set Built On Wood or Metal Chassis 
The set as shown in the photographs 

is built up on a metal chassis, however, 
it could easily be built on a wood base- 
board with a metal panel. The three 
controls on the panel are, the filament 
control rheostat, main tuning condenser 
and the potentiometer which controls 
the regeneration. In order to obtain 
smooth action from the set it is advised 
that the parts values specified be used. 
The two most important values are the 
one megohm grid -leak and the .002 inf. 
fixed plate by-pass condenser. If either 
of these are changed it will be impossible 
to obtain smooth super -regeneration 
over the entire dial on all the coils. 

The plug-in coils can be any number 

This picture shows a rear view of this unusual "1 -tube" receiver-the Duo. 
Ampiidyne. developed especially and exclusively for SHORT WAVE CRAFT 

readers by the author. 
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YNE 
Beginner 
By GEORGE W. SMART 

~MN 
of the standard manufactured variety 
which have large tickler windings. For 
manufactured coils having less turns 
on the tickler than specified in the coil 
table, it will be necessary to add a few 
turns. In order to obtain either straight 
or super -regeneration without changing 
the plate voltage on the detector tube, 
a 50,000 ohm fixed resistor is connected 
between one side of the potentiometer 
and the B negative. Unless the rheostat 
or the potentiometer is provided with a 
switch it will be necessary to disconnect 
the B negative battery lead in order 
that the 50,000 ohm resistor will not 
run the B battery down when the set is 
not in use. It is advisable to use a 
potentiometer which has a switch at- 
tached in order to break the B circuit 
when the set is turned off. The .1 riff. 
by-pass condenser connects from the 
rotor of the regeneration control to B- 
and reduces any noise caused by the 
control. Some units will require more 
than .1 mf. to render them quiet in 
operation; as high as 1 mf. may be 
found necessary in some cases. 

Wiring Details 
The builder should have no difficulty 

in constructing this set. After all the 
parts are mounted, wire the filament 
circuit first. Then proceed to wire the 
rest of the set, making sure that the 
grid return of the detector is connected 
to the filament positive and the grid 
return of the audio part of the circuit 
to the negative. The connections for 
the plug-in coil used may differ from 
those shown in the diagrams. In any 
case make sure that the out -side wind- 
ing of the grid coil is connected to the 
grid -leak and condenser with the end 
nearest the tickler connected to the fila- 
ment positive. The outside connection 
of the tickler will be connected to the 
plate of the tube, with the end next to 
the grid coil going to the 50,000 ohm 
plate resistor and the .01 mf. audio 
coupling condenser. If these rules are 
followed carefully there will be no trou- 
ble with the set not working, due to im- 
proper coil connections. 

After the set is wired, connect the A 
battery and if the circuit is correct, the 
filament will glow a dull red when the 
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Practically anyone can follow the extremely simple wiring diagrams risen above. 
both In schematic and picture style, so that they can enjoy the really surprising 
performance afforded by this ideal 1 -tube set, which employs a single 19 -tube. 

The set works on a 2 volt "A" battery. 

rheostat is turned up. Needless to say 
the entire circuit should be checked be- 
fore any batteries are connected. With 
all batteries connected and the phones 
inserted, adjust the antenna coupling 
condenser to minimum capacity; insert 
the largest coil and connect the antenna. 
Rotate the regeneration control until a 
decided hissing sound is heard in the 
phones; we are now ready to tune in 

The circuit of the DUO-AMPLIDYNE represents a consider- 
able amount of research and what this one tube receiving set 
can do, even on a 10 -foot antenna, will certainly surprise you! 
It may seem a little hard to believe, but extensive tests repeat- 
edly showed that the "foreign" broadcast short-wave stations, e such as German, British, and others, could be picked up in fine 
shape, using only a 10 -foot wire as an antenna. The high 
efficiency of this circuit is partly due to the use of the type 19 
"twin -triode" tube, coupled to the fact that the circuit also 
operates in "super -regenerative" fashion, with a consequent 

tremendous increase in the signal amplification. 

either amateurs or police calls. It will 
be noticed after the set is in operation 
a while, that there is one definite point 
of feed -back which gives best results, 
and this point is where the carrier wave 
of the station being received will kill 
the hiss entirely and as the station is 
tuned out the hiss will reappear. The 
adjustment of the antenna condenser is 
not critical and when an optimum set- 
ting is found it can be left alone. 

As for results actually obtained dur- 
ing tests made with this receiver, we 
can safely say that all of the "foreign" 
stations can be brought in with good 
earphone volume, and without any real 
fussy adjustments to make or hold. 
This little receiver brought in German 
stations right in the heart of the con- 
gested down -town district in New York 
City-and that is more than lots of mul- 
titnbe receivers have been able to do for 
the author. Anyone building this set 
will be more than pleased with its 
smooth performance and simplicity. 
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Besides providing 

The 

This is not a trick circuit but a very logical development 
worked out to provide the greatest gain possible from two 
standard type tubes. The detector stage utilizes a type 36 
screen -grid tube, with regeneration; two stages of resistance - 
coupled audio are afforded by the use of a single 79 Class -B 
"twin" tube. 2 tubes thus give actual 3 tube performance. 

= Y . 

3 -tube loud -speaker performance from only 2 tubes, the "Triplex -2" includes .a new wave -band change switch. 

TRIPLEX 
By GEORGE W. SHUART, W2AMN 

THE "2 -Tube Triplex" 
embodies several new fea- 

tures which are a decided 
asset to any short-wave re- 
ceiver. First, it has a very 

efficient coil switching arrangement, 
which entirely eliminates the bother- 
some operation of reaching behind the 
panel to plug in the various coils. The 
second new feature lies in the audio 
channel, where a single 79 class "B" - 
twin tube, is made to function as a two 
stage class "A" audio amplifier; the 
two triodes in this tube are operated 
in cascade. This permits good loud 
speaker operation on two tubes as 
actual tests have demonstrated. 

Automobile type tubes were used in 
this set for the benefit df those living 
in the rural districts, where 110 volt 
A.C. service is not available. These 
tubes permit the use of a six volt stor- 
age battery and 180 volts of "B" bat- 
teries for the plate supply. Operating 
a short-wave receiver in this manner 
gives the lowest possible background 
noise and even the weakest stations can 
be tuned in with perfect clarity. The 
2.5 volt A.C. tubes can be used in this 
set with no change in wiring except to 
the pin connections on the sockets. A 
good line-up would be a 57 detector and 
a 53 as the two -stage audio tube; this 
of course would necessitate the use of 
sockets to fit these tubes. 

No Trick Circuits 
There are no tricks about this circuit, 

it is a straight regenerative set-up with 
two stages of resistance coupled audio; 
and the most inexperienced short-wave 
"fan" can build it without difficulty. No 
band -spread arrangement is shown in 

- It Works 
Loud Speaker 

the diagram; however, if a 35 mmf. 
midget variable condenser were con- 
nected in parallel with the tuning con- 
denser shown, this would be an ideal 
receiver for the Amateur or "Ham." 

A 36 screen -grid detector was used 
because it is about the best detector 
of the 6.3 volt variety. Grid -leak de- 
tection is used with regular tickler 
feed -back for regeneration. Regenera- 
tion is controlled by a 50,000 ohm po- 
tentiometer which regulates the 
screen -grid volt- 
age. This method 
has stood the 
"acid test" inso- 
far as regener- 
ation controls are 
concerned. A 100,- 
000 ohm one -watt 
resistor connected 
between the po- 
tentiometer and 
the "B" plus 180, 
serves to reduce 
the voltage to a 
point where a 50,- 

41 

Rear view of the 
"Triplex -2" re- 
ceiver, which em- 
ploys a 36 tube as 
detector and a sin- 
gle 79 Class -B 
"twin" tube for the two audio 
stages, together 
with a switch to 
change the wave- 

bands. 

000 ohm potentiometer provides a not 
too critical control of feed -back. 

How Detector is Coupled 
The output of the 36 works into a 

250,000 ohm load resistor (a high im- 
pedance choke could be used here to 
provide higher audio output) and is 
coupled to the audio stage through a 
.01 mf. condenser. The first audio tube 
is the triode of the 79, having its grid 

lA 

. 

é-, 
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By the aid of the clearly drawn diagrams above, anyone can easily build the "Triplex -2," an extremely efficient and low cost 
S -W receiver. 

at the base of the tube; the triode with 
its grid at the top of the envolope is 
the second stage. 

A. 250,000 ohm resistor is used for 
the grid leak of the first audio tube, 
and proved to be the optimum value; 
higher values gave greater gain but 
resulted in less stable operation, which 
resulted in inferior tone quality. The 
plate load resistor for the first. audio 
stage which gave the best results was 
250,000 ohms. A lower value in this 
position gave no greater gain and again 
instability was the result.. The grid 
coupling condenser and grid resistor 
for the second audio stage are the same 
as in the first and again proved to be 
the optimum values. 

Grid Lead Needs Shielding 
At this point it must be stressed that 

it is necessary to shield the grid lead 
of the second stage as this lead comes 
out at the top of the tube and necessi- 
tates a rather long connection. With 
no shield on this lead there was con- 
siderable feed -back which rendered the 
two stages useless. No cathode bias re- 
sistor was found necessary; many val- 
ues were tried without the slightest 
improvement. 

Operated under the conditions out- 
lined above the amplifier worked very 
nicely into a' magnetic type loud -speak- 
er. A dynamic speaker however, gave 
much better tone reproduction and 
slightly greater volume. With the D.C. 
tubes it would be necessary to use a 
dynamic speaker having a field coil 
wound for 6 volt battery operation, un- 
less a power supply were used where 
the field coil could take the place of 
one of the filter chokes. 

Layout of Parts 
The lay -out of parts as shown in the 

photographs proved to be the most con- 
venient and best as far as short leads 
are concerned. Looking at the front 
of the panel the control on the left 
operates the coil -changing device. The 
National vernier dial in the center con- 
trols the .00014 mf. tuning condenser 
and that on the right is the 50,000 ohm 
volume control. The chassis and front 
panel are of the variety used for S -W 
set construction and marketed by prac- 
tically all the various mail-order houses. 

At this point it might be well to say 
that standard short-wave plug-in coils 
such as described in former issues of 
SHORT WAVE CRAFT ,can be used . if 
the builder does not wish to make use 
of the switching device used in the Tri- 
plex. Equal signal results of course 
can be expected from the regular plug- 
in coils such as National, Alden, Gen - 
Win, or Octocoil. 

Tuning and operation of this set is 
exactly the same as any other short- 
wave set -using a screen grid detector 
and the 'wilder should obtain excellent 
results and spend many happy hours 
exploring the short-wave spectrum. 

Care should be exercised in following 
the wiring diagram and all connections 
should be made firm. with rosin core 
solder, using a hot and well -tinned iron. 

Careful measurement in various ra- 
dio laboratories and commercial short- 
wave receiving stations, have proven 
that the vertical type of antenna is 
definitely superior to any other type 
heretofore used, for general short-wave 
reception. The idea, of course, is to get 
it as high as possible and keep it in the 
clear. A good length for an antenna 

of this type would be about 40 feet 
long. If it is impossible to run the 
antenna directly into the receiving loca- 
tion either a twisted -pair, or better 
still a Lynch transposition block lead- 
in, can be used to link the antenna with 
the receiver. If the coupling device 
were used on this receiver, the best 
plan would be to mount a 10 turn coil 
directly in back of the grid coils so that 
as each coil was brought' around into 
position, it would be directly in line 
with the antenna coil.. 

Parts List For Triplex 
1-.00014 or .00015 mf. tuning condenser. Na- 

tional (Hammarlund; Cardwell). 
1-50.000 ohm potentiometer. Acratest. 
1-15 to 200 meter coil and switch assembly. 
1 -6 -prong wafer socket. Na-aid. 
1 -0 -prong wafer socket. Na-aid. 
4-binding posts. 
1-35 mmf. antenna trimmer condenser. Na- 

tional (Hammarlund). 
1-.0001 mf. mica condenser. 
3-.01 mf. by-pass condensers. 
1-.00015 mf. mica condenser. 
1-100,000 ohm (1 watt) resistor. Lynch 
2-250,000 ohm (1 watt) resistor. Lynch. 
2-250,000 ohm (t/y whtt) resistor. Lynch. 
1-2 meg. (1 watt) resistor. Lynch. 
1-drilled metal chassis. Try-Mo Radio. 
1-National Vernier dial (small). 
1-36 tube RCA Radiotron Co. (Arco). 
1-79 tube RCA Radiotron Co. (Arco). 

Alden 4 -Pin Plug -In Coil Data 
Meters Distance 
Wave- between 
length Grid coil turns Tickler turns 2 coils 
200-80 52 T. No. 28 En. 19 T. No. 30 En. 36" 

Wound Close wound (CW) 
32 T. per Inch 

80-40 23Wound No. 28 En. 11 T. 
G. W. 

No. 30 En. 

16 T. per Inch 

1" 

40-20 11 T. No. 28 En. 9 T. No. 30 En. 36" 
3-32" between turns C. W. 

20-10 5 T. No. 28 En. 7 T. No. 30 En. 34" 
3-16" between turns C. W. 

Coll form -2%" long by 114" die. 4 -pin base. 
Name and address of "Switch -Coll' Assembly manufac- 

turer furnished upon receipt of stamped and addressed 
envelope. 
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The "19" TWINPY-NIX 

Makes iTube 
Perform as 2 

At the first trial of the "19" Twinplex, a battery -operated 
one -tube receiver, foreign, as well as Amerlean stations, 

rolled in with amazing smoothness. 

THE short-wave receiver 
described in this article 

follows in general principle 
the "53" Twinplex receiver 
described in the October is- 
sue of this magazine, but re- 
quires a less pretentious 
power supply in that the dry 
cell type 19 tube is used. 
This tube consumes .26 am- 
pere at 2 volts and hence re- 
quires only two dry cells in 
a series connection for satis- 
factory results. The 53 tube 
previously employed, required 
2.0 amperes at 2% volts, thus making 
the use of dry cells uneconomical. The 
plate voltage for the 19 tube can vary 
between 90 and 135 volts and may be 
supplied by dry batteries or a well - 
filtered "B" eliminator. 

As is well known, this tube was de- 
signed as a class "B" twin amplifier 
and when used in this manner is cap- 
able of supplying approximately 2 
watts of audio power. Due to the rather 
large. static plate current drawn by 
this tube, however, it is entirely feas- 
ible to employ it for detection and class 
"A" amplification. The mechanical 
construction of this tube is similar to 
that of the 53, in that it effectively com- 
prises two triodes enclosed within a 
single envelope; only the filament cir= 
cuit being common. 

Diagram Easy to Follow 
An inspection of the circuit diagram 

will reveal the simplicity of the layout 
and the small number of parts required. 
It will also be noted that the input cir- 
cuit is entirely conventional. The an- 
tenna is coupled to the tuned circuit by 
means of the small equalizing con- 
denser, Cl. Detection is produced by 
virtue of the grid condenser, C3, and 
grid -leak, Rl. These components have 
the proper values to automatically bias 
the tube sufficiently for proper detect- 
ing action. The plug-in tuning coils, 
L1, L2, are of the conventional manu- 
factured variety although data are fur- 
nished for constructing same, if the 
reader wishes to "roll his own." The 
winding, L2, is employed to feed a.por- 
tion of the radio frequency current 
flowing in the plate circuit back to the 

By J. A. WORCESTER, Jr. 

A Low -Cost, Easy -to -Build, Short -Wave 
Receiver of positive interest to "Begin- 

ners" and "Old -Timers". alike. 

The "19" Twinplex, here described by our well- 
known contributor, Mr. Worcester, provides one 
of the smoothest -working short-wave receivers 
it has been our good fortune to try. This am- 
bitious baby -sized set uses but one tube, a type 
19, 2 volt, battery type; as this is a twin ampli- 
fier, the one tube performs the functions of two 
stages-detector and audio amplifier. This set 
is extremely easy, as well as economical, to build 
and is a dandy for those just breaking into the 

short-wave game. 

grid circuit; thus making it possible by 
suitable adjustment of the feed -back to 
largely compensate for losses in the 
tuned circuit. The feed -back is con- 
trolled by varying the plate voltage ap- 
plied to the detector tube by means of 
the potentiometer, R6. Decreasing the 
plate voltage increases the internal 
plate resistance of the tube, causing a 
corresponding decrease in mutual con- 
ductance with a consequent reduction 
in feed -back. The radio frequency cur- 
rents flowing in the plate circuit are 
by-passed to ground by the small ca- 

pacity condenser, C6. This 
condenser is too small to al- 
low the audio frequency cur- 
rents produced by the detect- 
ing action of the tube to pass 
through and they consequent- 
ly take the alternative path 
through the plate coupling 
resistor, R5, and the large ca- 
pacity condenser, C7. 

Audio Frequency Function 
The audio frequency plate 

current flowing through the 
resistor, R5, produces corre- 

sponding 'voltage variations across it 
and these are impressed across the grid 
of the audio amplifier tube element. 
The condenser, C5, is employed to pre- 
vent the plate voltage of the detector 
from being impressed on the grid. This 
necessitates the use of the resister, R4, 
to prevent a negative charge'from ac- 
cumulating on the tube and blocking it 
by reducing the plate current to a 
negligible value. A negative bias is 
provided for this tube by the total "B" 
current flow through the resistor, R2. 
C4 is employed for by-pass purposes. 

C1 
35 
MMF. 

. 

'A+. 

6 L2 C3 
IOOMMF 19' 

C4 
5- 
M F. 

13 
WVV' V` '20 OHMS 

i 

R4 
.º5- 
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Rs 
0.1- 
MEG 

C7 - 

.5- 

1,1V)R6 

50 000 
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ce 
SOO 
MM.F 

PHON S 

-124- 

Schematic wiring diagram illustrating the general relation of the relatively few 
parts used In building the 40" Twinplex-n dandy 1 -tuber for the embryo 

short -ware "Kan^. 
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0,`"' . 
Bottom view of the remarkable 1 -tube receiver. 

The amplified audio frequency cur- 
rents flowing in the plate circuit of the 
amplifier tube pass through the head- 
phones as shown. The rheostat, R3,- is 
employed to reduce the 3 volt "A" sup- 
ply, furnished by two dry cells in series, 
to 2 volts at the tube terminals. 

The location of the various parts will 
be noted from the photographs. The 
first step in constructing the receiver 
is to provide the chassis. This consists 
of a 14 gauge aluminum panel 5"x7" 
and an aluminum subpanel 7"x31/a"xl". 
The above subpanel is formed by bend- 
ing a 51/4"x7" sheet to the above di- 
mensions. On- the front panel rare 
mounted the 140 mmf. tuning con- 
denser, C2, the 50,000 ohm potentio- 
meter, R6, and the 20 ohm rheostat, R3. 
The antenna equalizing condenser, Cl, 
is mounted directly on the tuning con- 
denser as shown. 

At the rear of the subpanel are 
mounted the twin binding post and 
phone -jack assemblies. A centrally lo- 
cated hole is also drilled to accommo- 
date the battery cable. 

Underneath the chassis are mounted 
the 6 -prong tube socket and the isolan- 

Rear view of the "19" Twinplex Receiver. 

Parts List 
L1, L2-Alden (Na-Aid) Short Wave 

Coils, 15-200 meters. 
Cl-Equalizing coinlenser 3-15 mmf. 

EC -35 ; Ilanimarlund (National, Card- 
well). 

C2-Isolantite midget condenser, 140 
nimf., MC -140-M'; liammarlund (Na- 
tional: Cardwell). 

C3-.0001 mf. moulded mica condenser. 
C4, C7-.5 inf. tubular by-pass con- 

denser, 200 ECM". 
C5-.01 mf. tubular by-pass condenser, 

200 DCWV. 
CG-.0005 mf. moulded mica condenser. 
R1-3 meg. metallized resistor : Lynch. 
112-400 ohm metallized resistor ; 

Lynch. 
113-20 ohm rheostát. 
R4-0.25 meg. metallized resistor; 

Lynch. 
R5-100.000 ohm resistor: Lynch. 
R6-50,000 ohm potentiometer; Acra- 

test. 
1-Aluminum panel, 7"x5"xh"; Binn. 
1-Aluminum subpanel 14 ga., 7"xi 

31/4"x1": plan. 
1-3" vernier dial; National. 
1 -4 -prong isolantite socket; Hammar-. 

land (National). 
1 -6 -prong wafer socket : Alden. 
1-Ant-ground binding -post strip. 
1-Twin speaker jack assembly. 
1-Type "19" tube RCA (Arco.). 

0.0T. Y 
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Picturized wiring diagram which even the most Inexperienced short-wave 
fan can follow, in order to build this excellent one -tube receiver which 

gives .2 -tube results. 

tite coil socket. The various mica and 
paper condensers as well as the resis- 
tors are mounted directly by their pig- 
tails as shown. Battery connections 
are made by connecting the cable di- 
rectly to the proper points. 

Operating Hints 
When putting the set into operation 

the rheostat should be adjusted until 
the filament voltage is two volts. The 
potentiometer should be adjusted until 
the circuit goes into oscillation. When 
oscillation starts a pronounced thud 
generally occurs and pronounced clicks 
will occur when the ungrounded termi- 
nal of the tuning condenser is touched 
with the finger. It will generally be 
found advisable to readjust the antenna 
condenser each time a coil is changed. 
For the smallest coil, best results will 
usually be obtained with the condenser 
plate "all out," while for the largest 
coil the plate should be nearly "all in" 
for most satisfactory results. This ad- 
justment should be loose enough so that 
"dead -spots" in the tuning range, 
caused by antenna resonance, do not 
occupy more than five or ten degrees 
cn the tuning scale. 

This little receiver will pull in signals 
from all over the world without the 
slightest difficulty. Even the weakest 
foreign stations can be pulled in with 
perfect clarity, under fair receiving 
conditions, as there is practically no 
back -ground noise from the receiver it- 
self. Anyone building this set will 
surely be surprised at the volume it 
will produce. There are no tricks in 
tuning the 19 Twinpléx; the regenera- 
tion control operates very smoothly and 
canses only an inappreciable detuning 
effect. As in all short-wave receivers, 
extreme care must be exercised in op- 
erating, otherwise a great number of 
the weaker stations will be passed up. 
So Tune S -l -o -w -1-y! 

PLUG-IN COIL DATA 
Meters Distance 
Wave- 'between 
length Grid mil turns Tickler turns 2 coils 
200-80 52 T. No. 28 En. 19 T. No. 30 En. Va" 

Wound Close Wound (CW) 
32 T. per inch 

80-90 23 T. No. 28 En. 11 T. No. 30 En. 1/4" 
Wound C. W. 
18 T.,per Inch 

40-20 11 T. No. 28 En. 0 T. No. 30 $n. \í" 
3-32" between turns C. W. 

20-10 5 T. No. 28 En. I T. No. 30 En. Hi" 
3-18" between turns C. W. 

Coll forrn-2;{,"long bylya"tlia. 4 -pin base. - 
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Experimenter's Section 
INCLUDING BATTERY -TYPE RECEIVERS 

Above-is the general view showing the "Economy -2" together with the necessary 
batteries. Note the extremely neat appearance of this set. 

THE fellows in the rural districts where there is no 
electric power supply, at last have an excellent chance 

to construct a' receiving set with all the "earmarks" of an 
electrified -110 volt outfit. This is made possible by the in- 
troduction of the new Sylvania type 15 screen -grid pentode. 
It is a modern tube, designed to work from a two volt bat- 
tery supply with moderately low current drain (.22 am- 
pere). Its greatest feature of course is the indirectly 
heated cathode. This makes possible the construction of a 
set that has no microphonic tube noises! The tube has an 
amplification factor of 600 with 135 volts on the plate! 

As a regenerative detector or oscillator the tube performs 
equally as good as most of the others which work on higher 
heater voltages. The input (grid to cathode) capacity is 
only 2.35 mmf. rendering it better suited for high and 
ultra high frequency work than many other types of screen - 
grid tubes. The set herein described uses two of these 
tubes, one as a regenerative detector and the other as a 
triode audio amplifier. 

The detector is connected up in the usual manner, but 
the audio differs somewhat from the usual run of circuits. 
The 15 type tube could not be used satisfactorily in the 
audio stage as a pentode, because of its high plate impe- 
dance and the fact that we must connect the earphones in 
its plate circuit in this particular receiver. To get around 
this we have connected it up as a triode by connecting 
the screen -grid directly to the plate. The suppressor of 
course cannot be connected to the plate because it is already 
cohnected to the cathode inside the tube. Bias is obtained, 
in the usual manner, by inserting a resistor in the cathode 
circuit. 

With this new tube we can use some of the well-known 
electron -coupled circuits in a much simpler manner. There 
is a wonderful opportunity for the "battery set" constructor 
and many new ideas will undoubtedly be presented in the 
near future. 

3 Dry Cells Run 2 Tubes 

The heater current of the 15 is .22 ampere and while 
this is considerably higher than the average battery -oper- 
ated tube, it can be worked out very nicely by simply con- 
necting the heaters in series. In using dry batteries we 
find that they will give better and more economical service 
when the current drain is low. When we connect these 
tubes in series, we have to increase the voltage; however 
the current requirements remain the same. (.22 ampere.) 
For two tubes the voltage required is 4 and for three tubes 
the voltage is 6. A three tube set could be run very econo- 
mically with four dry cells. 

The various values used in the detector circuit are nearly 
the same as in any regenerative set. The grid condenser is 
a .0001 mf. affair and best results were obtained with a 
three megohm resistor for the grid -leak. Plug-in coils are 
used for convenience and are the new Hammarlund type 
wound on ribbed "XP -53" forms and cover a range of from 
17 to 270 meters. Only two windings are used, one for the 

Economy 

2 

Battery 

Receiver 
tickler and one for the grid coil. The tuning condenser has 
a capacity of 140 mmf.; for band -spread another small 
condenser having a capacity of 35 mmf. can be shunted in 
parallel with the larger condenser and serves to effect 
band -spread; the large condenser will then be used to ad- 
just the range of the smaller one. 

Regeneration Control 
The antenna is connected directly to the grid of the de- 

tector through a small Hammarlund variable padding con- 
denser, having a capacity of 25 mmf. This condenser is 
mounted directly on the front panel for convenience and 
after once set for a given antenna needs little attention. 
Regeneration is controlled by a potentiometer connected 
in the screen -grid circuit of the 15 detector and gives very 
smooth control of feed -back. If the builder does not wish 
to use this method it can be arranged so that the plate con- 
denser is variable instead of a fixed affair and regeneration 
controlled by varying the capacity. In this case the po- 
tentiometer is not necessary. The screen -grid lead is con- 
nected directly to the 22.5 volt terminal of the "B" bat- 
tery. 

Having a very high plate impedance the 15 tube when 
used as a detector requires either resistance or impedance 
coupling to the audio stage. In this set we use a National 
impedif rmer. However a 250,000 ohm resistor could be 
used but with considerably less volume. 

Above we have the top view, showing the arrangement of parts 
used in the battery operated "Economy -2." 

111 
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In the plate cil"cuit of the 15 detec- 
tor we have a radio frequency filter 
consisting of two fixed condensers and 
an r.f. choke. Two .0005 mf. condens- 
ers and a 2.5 mh. choke are used. This 
eliminates considerable trouble in that 
the R.F. currents are kept out of the 
audio system and a more stable set will 
be the result. 

The audio component in the plate of 
the detector is fed into the audio am- 
plifier through the .1 mf. audio coup- 
ling condenser. The grid of the audio 
amplifier is returned to the "B" neg- 
ative through the one-half megohm 
grid -leak. 

This set requires 4 volts for the 
heater supply and is run off three dry 
cells. This. gives 4.5 volts for the two 
tubes or 2.25 volts for each. This, 
while higher than recommended, seems 
to have no ill effects on the life of the 

Right-We have the diagrams, both sche- 
matic and physical, of-' the "Economy -2," 

using type 15 tubes. 

tube. If the reader wishes to be more 
exact it is recommended that he use a 
6 ohm variable rheostat in order that 
proper voltage may be obtained. 

Placement of Controls 
Looking at the front of the receiver 

we find that the main tuning dial is 
in the center of the panel and the an- 
tenna trimmer is located on the left- 
hand side. On the right-hand side is 
the regeneration -control potentiometer. 
In the rear view the tube nearest the 
coil is the detector tube. The coupling 
choke is located between the two tubes. 
If one wishes to operate the heaters of 
the tubes with A.C. it can be easily done as 
the tubes are designed to work on either 
current. However make sure that the 
voltage is correct! For the plate supply, 
"B" batteries are used although the set 
could be well operated with a good "B" 
eliminator. The batteries afford absolutely 
quiet operation and they are recommended. 
Three 45 volt units furnish the 135 volts 
and should last a very long time as the 
plate current drain of the set is very low, 
around 4 or 5 milliamperes. 

When using small receivers a good an- 
tenna system should be used in order to 
obtain proper performance. The antenna 
should be at least 75 feet long and mounted 
as high in the air as possible and well out 
in the clear, away from surrounding ob- 
jects. In the October issue there appeared 
a very complete article on antennas and 
it is recommended that some of the prac- 
tical important hints there set forth be 
put into practice. 

Operation 
Tuning and operation of this two tube 

set is very simple and even the most in- 
experienced "Fan" should have no difficulty. 
Set the regeneration control so that the de- 
tector is oscillating-tune in a station- 
then "back -off" the regeneration control 
until the whistle disappears and the voice 
comes in clearly. For receiving code, of 
course, the detector will remain in oscil- 
lation at all times. Use a good ground 
connection on. the set and when making 
connections do not use too much solder but 
make sure that every connection is firmly 
made. The values of all the parts are 
given together with a table showing the 
correct sizes of the plug-in coils; follow the 
diagram carefully and you will have a 
nifty little set. 

Parts List for "Economy 2" 
1-140 mmf. tuning condenser, Hammarlund. 
1-100 mmf. mica condenser, Aerovox. 

_ANT 3MEGS. 
100 15 MMF 

) 

50.000 
OHMS 

CHASSIS 
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50.000 
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B+ 
22.5V 

' R.F.C. 
(2.5MH. 

<SuITABEE VAtuEsl 
OA- 0.5- -' 
MF. )( MEG. 

s+ 
22.5V 

SWITCH 

-I 

500 
MME 

(EACH) 

15 15 

.001- 
MF 

8+ 
135 V. 

.001- 
MF 

PHONES 

135V "r. 

2-.0005 mf. mica condenser, Aerovox. 
1-.001 mf. mica condenser, Aerovox. 2-1 mf. by-pass condenser, Aerovox. 
1-.1 mf. by-pass condenser, Aerovox. 1-2 meg. half watt grid leak. 
1-'F. meg. half watt grid -leak. 
1-50,000 ohm potentiometer, Electrad. 
1-R.F. choke 2.5 mh. (approx.) Hammar- 

lund. 
1-National Impedaformer (type, S-101) . 

1 -4 -prong Isolantite socket, Hammarlund. 
1-5 prong Isolantite socket, Hammarlund. 1-5 prong wafer socket, Na-Aid. 
1-National vernier dial. 
Knobs, binding posts, etc. 
1-set of Hammarlund plug-in coils, 17-270 

meters-see coil table for data. 
1-midget variable antenna trimmer, Ham - 

M, 
` `. ̂. 

. ,. . 
\ ' 'c O 

1 

} 

__ 
* 

l 
ila..' _.fl r °;` . 3' ¡ ---7-7-7.-----....: 

Bottom View of Receiver. 

naarlund, 25 mmf. (air dielectric) type APC. 
2-type 15 tubes, Sylvania. 
3-45 volt "E"' batteries, Burgess. 
3-No. 6 dry cells, Burgess. 

Coil Data "Economy 2" 
GRID COIL 

Band Turna 
17-41 9 
33-75 18 
66-150 38 

135-270 80 

Wire No. 
14 tinned 
18 tinned 
22 tinned 
28 enameled 

TICKLER 
Length of 

Winding Turns 
1X in. 4 
».' in. 6 
14,fi in. 11 
1l4 in. 16 

Wire No. 
28 DSC 
28 DSC 
28 DSC 
28 DSC 

y - 
SPACE WOUND COILS 

here Is a simple method for correctly spacing the winding on coils. All that Is needed is a small weight such as a bolt 
and a short piece of cord or wire, the size 
of the cord or wire determining the spacing. 
Make a loop of the cord and slip over coil 
form. Start winding wire which is fastened 
a one end to hold taut and the cord will 
follow along and space each one the same. 
1 'hen the end is redched simply lift loop o' cord off and a professional looking Job ell! be the result.-Harold Bergqulst. 
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ECONOMY - 3 - A 
Battery Set 

Here's a front view of the 

"High Gain" 

"Economy 3" in actual operation. Note its extremely neat 
appearance. 

MANY of our 'readers have by this 
time built the "Economy 2" because 

it offered something distinctly better in 
the line of "battery -operated" short- 
wave receivers. The fine results obtained 
with the two tube set induced the writer 
to build this three tube tuned radio fre- 
quency receiver using the same type of 
tubes. As we have said before the 
type 15 tube offers a real opportunity 
to the "battery" set constructor. 

Advantages of Battery Sets 
Battery -operated short nave receiv- 

ers, if they can be built efficiently, offer 

=1r 
,` 

. - - 

something that can not be obtained 
with an A.C. operated set. First the 
battery set is by far the most quiet re- 
ceiver that can be built. There is no 
hum whatsoever, and there is no noise 
such as is sometimes introduced in an 
A.C. set, through the power lines. Then 
again, the voltage supply in a battery 
set in absolutely constant, provided 
good batteries are used, and this is just 
about impossible to obtain in an A.C. 
operated outfit. The above features 
alone should convince the most critical 
fan. However there are advantages in 
an A.C. operated set, and far be it from 

By GEORGE W. SHUART, 
W2AMN 

this author's intention to condemn 
them. This battery set is offered for 
those who want an efficient battery - 
operated receiver. 

The advantages of this set rest en- 
tirely in the type of tube used. It is a 
screen -grid pentode tube having an in- 
directly heated cathode and its charac- 
teristics make it particularly well suit- 
ed to short-wave reception. The "Econ- 
omy 3," so named because it is really 
economical to run and offers high effi- 
ciency, has a stage of tuned R.F., a re- 
generative detector and one stage of 
audio amplification. The set is intend- 
ed for earphone operation and will not 
operate a loud speaker. The volume on 
the phones is so great that some of the 
stations actually hurt the ears! Even 
those "hard to get" stations can be 
brought in with full earphone volume. 
The R.F. stage uses five prong coils of 
the two -winding variety; )ne winding 
is for antenna coupling at.d the other 
for the grid coil. These are the new 
Na-Ald band -spread coils and permit 
the "crowded" bands to be spread over 
a goodly portion of the dial, making 
tuning very simple. The R.F. stage 
is equipped with a small condenser, 
having 50 mmf. capacity, for trimming 
the circuit and keeping it in alignment 
with the detector stage. This is neces- 
sary because the two circuits of the de- 
tector and the R.F. stages are "ganged" 
in order to have what amounts to sin- 
gle -dial tuning. The coils are made in 
three varieties, namely-short-wave 
broadcast band -spread, short-wave am- 
ateur band -spread, and "general cov- 
erage" coils which cover the entire 
range of from 15 to 200 meters. This 
makes the set adaptable to "Fan" or 
"Ham" requirements. 

r.'-. '"fF-,----- 

_ :6 o1'. 
. 

6 

Left-Rear view of the "Economy 3" showing the placement of parts. Right-Underneath view-note that one of the tubes has 
been mounted under the chassis in order to simplify wiring and make the receiver more compact. 



OFFICIAL SHORT WAVE RADIO MANUAL 2I 

Battery Drain Low 
As in the two tube set described last 

month, this set has the filaments of the 
tubes connected in series to allow eco- 
nomical use of batteries. When con- 
nected in this manner the filament pow- 
er required is 6 volts at .22 ampere. 
This is provided by four dry cells con- 
nected in series and they will give 
months of service. The plate power 
for the set is provided by two or three 
45 -volt standard "B" batteries. Three 
batteries giving 135 volts will give 
slightly increased sensitivity. However 
the 90 volts give very fine results. The 
total plate current required is very low, 
which spells long battery service. 

Coupling between the R.F. and de- 
tector stages is capacitive. While in- 
ductive coupling may have its advan- 
tages, the above method serves excel- 
lently and was used in order that the 
band -spread feature could be easily in- 
corporated. With six -prong three - 
winding coils, inductive coupling is pos - 
sible but these coils, as yet, are not 
made in band -spread form; it would 
require a seven -prong coil form and 
this type of coil is difficult to construct. 
The parallel condenser method of 
band -spread could have been used with 
the six -prong coils, but this would have 
necessitated the use of two more con- 
trols, adding greatly to the complexity 
of the receiver. The detector is a 
grid -leak condenser affair with the tick- 
ler connected in the cathode circuit. 
This produces a very smooth and stable 
operating circuit. Regeneration in the 
detector is controlled by a 50,000 ohm 
potentiometer connected in the screen - 
grid lead. By varying the screen -grid 
voltage in this manner, there is a mini- 
mum effect of detuning the grid circuit. 
A 1 mf. bypass condenser connected 
across the potentiometer, together with 
a well -constructed control, eliminates. 
all noise from this source. The audio 
stage of this receiver is exactly the 
same as that of the two tube set. The 
screen -grid of the 15 audio amplifier is 
connected directly to the plate and gives 
us a high -mu triode. The pentode con- 
nection of the 15 tube will not match 
the earphones and the triode connection 
becomes a necessity. 

Layout Hints 
The entire receiver only measures 

81/4" wide, 61/4" deep, and 71/4" high. 
This ís really' a "compact" set and we 
believe you will agree that with its 
crackle -finished panel and cabinet it is 
extremely neat in appearance. Looking 

.at the rear view of the chassis we find 
that the R.F. stage is on the right, with 
the coil in front of the tube. The de- 
tector is on the left, with the coil lo- 
cated behind the tube. This arrange- 
ment brings the tuning condenser be- 
tween the two stages, with all leads 
very short. Where is the audio tube? 
Look at the other photograph showing 
the bottom view, and we find that it is 
under the chassis! Crazy? Not at 
all! This position is just right: it al- 
lows shorter leads to the tube, easier 
wiring, and allows the set to be built 
on a much smaller chassis without 
crowding the parts. The position of 

the tube is not critical in the indirectly 
heated cathode type tube, so there is 
no danger of a sagging filament. The 
detector and R.F. coils are mounted 
with their sockets above the base of 
the chassis, in order to reduce losses, 
caused by the windings being close to 
the chassis. 
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Physical and schematic wiring diagrams 
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Parts List for the "Economy 3" 
1-2 gang, 14Ó mmf. condenser (C2) ; Hammar- 

lund. 
1-50 mmf. midget "air tuned padding" con- 

denser ; Hammarlund. 
5-.01 mf. by-pass condensers. Aerovox. 
1-35 mmf. midget padding condenses (C3), 

compression type: Hammarlund. 
'1-.0001 mf. mica condenser, Aerovox. 
2-.00025 mf. mica condensers, Aerovox. 
1-.25 mf, by-pass condenser, Aerovox. 
1-.25 mf., by-pass condenser, Aerovox. 
1 300 ohm, half -watt resistor, Aerovox. 
1-3 meg. half -watt resistor, Aerovox. 
1-1/ meg. half -watt resistor, Aerovox. 
1-!<, meg. half -watt resistor, Aerevox. 
1-2000 ohm, half -watt resistor, Aerovox. 
1-50,000 ohm potentiometer, Electrad (with 

switch). 

R.FC. 
2.5 0.1- 
MN, MF. 

250 
MMF. 

(EACH) 

.25- 
MEG. 

50.000 

PHONES 

A.F. 
15 

,25_ 
s.2 

000 
MF. OHMS 

of the "Economy 3" battery -operated 
ver. 
2- gels 15-200 meter plug-in coils, "band -spread" 

or "full coverage" (see text), Na-Ald. (Bud; 
I.C.A.). 

1-2.5 mf. R.F. choke, Hammarlund. 
5-5 prong wafer sockets, Na-Ald. 
1-phone terminal strip. Na-Ald. 
1-antenna ground terminal strip, Na-Aid. 
1-6 wire battery cable. Na-Ald. 
1-piece of is inch aluminum, 41/1"x41/." for 

shield, Blan. 
2-tube shields. 
1-drilled cabinet and chassis, see text (sprayed 

black crackled enamel), Supertone. 
1-254 inch airplane type dial. 
3-Knobs. 
3-Sylvania type 15 R.F. pentodes. 
3-45 volt B -batteries, Burgess. 
4-No. 6 dry cells, Burgess. 
1-pair phones, 2,000 or 5,000 ohms (5000 ohms 

moat sensitive). Trimm. 

The "Economy 3" offers the short-wave fan a really effi- 
cient battery operated set, having very high sensitivity and 

none of the disadvantages present in former battery -oper- 
ated receivers using filament type tubes. The tubes used in 

this receiver, while designed to operate in conjunction with 
batteries, have an indirectly -heated cathode, therefore elimi- 
nating the usual microphonic tube effects and providing a 

receiver comparable to one using the A.C. tubes. This re- 

ceiver is operated entirely from batteries. Four No. 6 dry 
cells for the "A" supply and as low as 90 volts for the plate 
supply. This receiver brought in all the "foreign" stations 
with tremendous earphone volume. 
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3 TUBES= 5 IN THIS SET 
.111.~1- . 

You will find it a very simple matter indeed to build up this extraordinary 3 -tube receiver, rear and bottom views of which are shown above. By employing Na-Ald or other "band -spread" coils the stations can be "spread over the dial" very nicely. 

MANY of our readers have asked for battery -operated 
receivers using the 2 -volt type tubes. Many of these 

"Boys" are located in the rural districts where there is no 
main power source or where the lighting service is of the 
32 -volt type. Of course even the fellows in the cities have 
requested the battery sets because of the minimum amount 
of noise present in this type of receiver. There is no 
doubt of this when one considers the fact that most of the 
receivers used in the trans -Atlantic telephone are battery - 
operated. This is because of the extremely quiet opera- 
tion afforded by a battery type receiver. 

If care is taken in the design of battery -operated sets, 
it is possible to obtain results very closely approaching the 
sensitivity of an A.C. operated rig. In the receiver pre- 
sented in this article the sensitivity is extremely high and 
operation is as good as any A.C. set. The set uses one 
type 34 tube as a stage of untuned r.f., a 19 as a detector 
and separate regeneration tube and, finally, a 19 as two 
stages of resistance -coupled audio. 

Separate Tube Element Used for Regeneration 
The use of the 19 in the special detector circuit is a very 

By George W. Shuart, W2AMN 
worth -while improvement over the usual arrangement. In 
this circuit the detector tube functions only as a triode rec- 
tifier and the amount of regeneration necessary to produce 
oscillation is taken care of in the other section of the 19. 

This is unquestionably the most efficient way in which to 
obtain feed -back. Heretofore it has not been very popu- 
lar, because it has been necessary to utilize an extra tube. 
However the use of the 19 twin -triode nicely overcomes 
this disadvantage. The stability obtained is really mar- 
velous and the smoothness of control makes one wonder if this is really a regenerative receiver. You can set the regeneration control at any point in either the short-wave 
broadcast or amateur bands and the whole band can be 
covered without the slightest need of readjustment; it tunes like a superhet! 

In adjustment of the regeneration control it differs 
slightly from the single -tube autodyne detector, in that 
the point of maximum sensitivity is not on the very 
threshold of oscillation, where much distortion exists. In 
fact maximum sensitivity is present quite a ways from the 
oscillation point, and remains such up to the point where 
the tube oscillates, providing a rather broad regeneration_ 
control. The regeneration control has very little. if any 
effect on the tuning. Needless to say, the quality of a. 

Did you ever crave a real smooth -working 
regenerative receiver using 3 tubes, which 
would tune in the stations like a good super - 
het? In this brand new receiver recently 
developed by Mr. Shuart, smooth and abso- 
lutely positive control of the regeneration is 
assured by utilizing one of the triode ele- 
ments of a 19 tube for the regeneration 
alone; the other triode of the first 19 being 
used as a detector. A second 19 tube pro- 
vides two stages of resistance -coupled 
audio, while a 34 acts as an R.F. tube. 

signal received on a detector of this type is far superior 
to the regular detector. 

Untuned R.F. Stage 
The untuned r.f. stage was used solely for the purpose 

of eliminating the effects of the antenna upon the grid cir- 
cuit of the detector. There is 'not the slightest trace of 
dead -spots in this set. It is a stable and as smooth as a 
broadcast receiver! 

The second 19 tube was used to obtain good quality 
rather than volume. A type 33 could have been used, but 
the quality would not have been near as good as the two 
stages of resistance -coupled audio afforded by the 19. 
Then again two stages of resistance -coupled audio will give 
very fine volume with practically no tube noises, where as 
the use of the 33 pentode would have resulted in more 
set noises. 

Controls Are Simple 
Looking at the front of the set we find the tuning dial. 

in the center of the panel and the regeneration control 
knob in the lower left-hand side. The right-hand knobis 
the filament control rheostat. The 34 r.f. tube is the one 
shielded and directly in front of the plug-in coil. The 19 
detector and regeneration control tube is located to' the 
rear right of the base, and the one nearest to the panel 
represents the two stages of audio. The front panel is 
seven by ten inches and the base is eight by seven and two 
inches deep. This provides plenty of space for the parts 
and there is no undue crowding. A five -prong socket is 
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Wiring diagrams, both schematic and physical, are reproduced above so that even the inexperienced "fan" can easily build this 
3 -tube receiver which really gives 5 -tube results. 

used for the plug-in coils and.provides 
a very versatile arrangement. For the 
short-wave broadcast bands the new 
Na-Aid broadcast band -spread coils are 
used with a very nice band -spread tun- 
ing effect. For the Amateur bands, 
the amateur band -spread coils are used 
and the "ham" bands are spread over 
nearly the whole dial. If one wishes 
to cover the entire short-wave range 
of from 15 to 200 meters, the five - 
prong general coverage coils are used. 
All these arrangements are possible 
without the slightest change in the wir- 
ing of the set. For the battery supply 
of this set many combinations can be 
used. 

It is suggested that "B" batteries 
be used for the plate supply. Either 
the portable or regular type should last 
a long time, because the total drain on 
the B's is but 15 milliamperes with 135 
volts on the tubes. The set will oper- 
ate very nicely with 90 volts but the 
increase in volume is well worth the 
135 volt potential. The filaments re- 
quire 2 volts at .58 ampere. While a 
pair of No. 6 dry cells will give excel- 
lent service it is recommended that 
some of the other types be used for 
economical operation. A 2 -volt stor- 
age battery should give years of serv- 
ice. 

Alden Plug-in Coil Data 
Meters 
Wave- 
length Grid coil turns 
200-80 52 T. No. 28 En. 

Wound 
32 T. per Inch. 

80-40 23 T. No. 28 En. 
Wound 
16 T. per inch. 

40-20 11 T. No. 28 En. 
3-32" between turns 

20-10 5 T. No. 28 En. 
3-16" between turns 

Collform-2iá" long by 13." 

Distance 
between 

Tickler turns 2 coils 
19 T. No. 30 En. 34" 
Close wound (C1V) 

11 T. No. 30 En. 36" 
C. W. 

9 T. No. 30 En. !.4" 
C. W. 
7 T. No. 30 En. it" 
C. W. 

dia. 4 -pin hose. 
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The designer of the "3 -tube equals 5" Battery Receiver, which features the use of 
a separate regeneration triode, is here shown giving the set its final test. "O.K." 

says W2AMN. 

Parts List for Separate Reg. Set 
1-metal chassis and panel, see text, Blan. 1-set of 5 prong plug-in coils, Na-Aid. 
3-2.5 mh. R.F. chokes, National. 
3-.1 mf. by-pass condensers, Aerovox. 
2-.01 mf. by-pass condensers, Aerovox. 
1-.001 mf. mica condenser, Aerovox. 
1-.0005 mf. mica condenser, Aerovox. 
3-.0001 mf. mica condensers, Aerovox. 
1-140 or 150 mmf. tuning condenser, National. 2-3 meg. resistors, Ohmite (Aerovoxl. 
2-1 meg. resistors, Ohmite (Aerovox). 
2-50,000 ohm resistors. Ohmite (Aerovox 1. 

1-2150,000 ohm variable resistor, Electrad, ( po- 
tentiometer can be used.) 

-10 ohm rheostat, Ohmite. 
1-4 prong Isolantite socket, National. 
1-5 prong Isolantite socket, National. 
1-6 prong Isolantite socket, National. 
1-6 prong Bakelite wafer socket, Na-Aid. 
1-antenna ground terminal strip, Na-Aid. 
1-phone terminal strip, Na-Aid. 
1-6 wire battery cable. 
2-type 34 tube, RCA Radiotron. 
2-type 19 tubes RCA Radiotron. 
1-dial (Vernier), National. 
1-34 tube shield, National. 
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ec CLIP - COIL 2 " 
Are you looking for a new way to overcome the "plug-in coil" problem? Here's 
the latest idea-the "Clip -Coil". You merely move a pair of spring clips along 
the coil to change the frequency band to which the set will respond. With one 
or two coils, the whole short-wave spectrum between 15 and 200 meters can 
be covered. 

By Clifford Denton and G.W.Shuart, W2AMN 

Mr. Shunrt takes a whirl at the dials of the 'Clip -Coil Two"-n radically 
different idea in short-rave receivers. The Clip -Coll does away with the 

need fur plug-in coils. 

SHORT-WAVE fans are always on 
the alert for the latest news regard- 

ing some method which will eliminate 
the plug-in coil.. The "Clip -Coil" here 
introduced, represents a radical depar- 
ture from the usual plug-in coil and all 
that is necessary to change the bands 
is to move the two spring clips along the 
coil. One might ask quite naturally- 
"Why bother with the clip, when 
switches could be used just as well?" 
Tests by engineers, however, have fre- 
quently shown that the light contact 
form of switches commonly used on 
short-wave receivers, frequently do not 
make perfect contact between the blade 
and the switch points, whereas there is 
slight, if any chance of a good spring 
clip failing, to make a perfect contact 
when it is properly clamped on the 
wire. 

"The proof of the pudding lies in the 
eating thereof"-runs an old saw-and, 
"results" galore were obtained both by 
the authors and the editors, in numer- 
ous tests made in different locations 
with the "Clip -Coil Two". The first 
crack out of the box-the German trans- 
mitter at Zeesen bounced in, with com- 
fortable sharpness of tuning. Part of 
the nice operating features of this set 
are undoubtedly bound up in the "Clip - 
Coil" itself, due to its optimum shape 
and size. 

Changing wave -bands in short-wave 
receivers has always been a "bugaboo". 
Many switching arrangements, of 
course, do away with plug-in coils and 
these have been described from time to 
time. The Clip -Coil set shown in the 
photographs and described in this article 
is one of the most efficient methods of 
changing wave bands with a minimum 
of complications. The grid and tickler 
coil are both part of one winding. This 
is accomplished by center -tapping the 
coil and using one-half for feed -back or 
regeneration, and the other half for tun- 
ing the grid circuit. This coil is de- 
signed to take in all of the short-wave 
broadcast bands from 19 meters up to 
approximately 80 meters. It is possible 

to tune to 200 meters by adding a few 
more turns to the coil. Four or five 
turns would do nicely and could take in 
the popular "police" and 160 meter ama- 
teur bands. 

Common methods of controlling the 
regeneration were tried out, using this 
"clip -coil" arrangement, but the one 
shown is the only method which proved 
absolutely foolproof. The usual method 

has been to vary the capacity of the 
condenser C3. However, this has a con- 
siderable effect on the tuning and sta- 
tions could be tuned in or out with this 
condenser, making it almost impossible 
to obtain an optimum adjustment on the 
weaker foreign station. The one-half 
megohm variable resistor used in the 
plate circuit of the detector tube pro- 
vides about the smoothest form of re- 
generation control we have had the 
pleasure of using. A complete swing 
of the variable resistor does not com- 
pletely detune any one station. There- 
fore, it can be seen that a small varia- 
tion necessary near the point of oscilla- 
tion will have practically no effect on 
the tuning. The proper method of ad- 
justing the coil is to set the feed -back 
or tickler clip at a point which provides 
ample regeneration with the proper set- 
ting of the resistor, Rl, which is the 
variable plate resistor or regeneration 
control. In other words some tubes may 
be more sensitive detectors with high 
plate voltage, while others may require 
very low plate voltage. This may be 
taken care of by adjusting the amount 
of feed -back with the clip and then con- 
trolling regeneration with the variable 
plate rheostat. In constructing the coil, 

The operator is shown in the net of adjusting one of the clips on the new Clip -Coil 
featured in the receiving set here described. The degree of regeneration is ad- justed by ihanging one of the clips, while the wavelength to which the grid circuit 

cnn be tuned is changed by adjusting the second clip. 
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The circuit used s.ith the new ('lip -Coils is extremely simple. The top inset drawing shows relative clip positions :,long the 
coil for "high" and 'low" wave adjustments. 

Cut six strips of 3.16" bakelite, %" wide and 4" 
long. Place these at equal points around 
the 3% inch diameter bakelite tube, 
which should also be 4 inches in length, 
then proceed to wind 16 turns of No. 20 
tinned copper wire over the whole form 
of the tube. This will leave approxi- 
mately 3/16 inch spacing between turns. 
Make sure the winding is tight and in 
order to secure it, drop small amounts 
of household cement at the point where 
the wires cross the ribs of the form. 
Enameled wire could be used with the 
insulation removed at points where the 
clip is attached. However, the bare 
copper would oxidize and in, time would 
cause considerable trouble unless it was 
frequently cleaned. 

In order to get a complete frequency 
coverage it is necessary to use a .00025 
mf. grid condenser. While this capacity 
may seem very high no appreciable loss 
in sensitivity is apparent. The high 
amount of capacity is only present on 
the lower frequencies. In all cases, it is 
advisable to use ás many turns as pos- 
sible on the coil with a minimum of tun- 
ing capacity. This will result in less 
critical tuning. The entire set is 
mounted on a 9 inch by 10 inch base- 
board with a 7 inch by 10 inch front 
panel. Looking at the front the regen- 
eration control is on the left and the 
tuning condenser is on the right, 

If the wiring diagram and construc- 
tional hints are followed carefully, the 
builder should experience no difficulty 
in getting wonderful results with this 
receiver. The audio stage is conven- 
tional and thoroughly illustrated by the 
diagram. As for results with the "Clip - 
Coil Two", we can heartily recommend 
it to the "beginner" and `old-timer 

No change in coil construction will 
be necessary if tubes are changed. 

Tuning this receiver is a very simple 
matter and the most inexperienced beginner 
should have absolutely no difficulty in pul- 
ling in the speech and music from the for- 
eign stations. As a starter we suggest 
attaching the grid clip to the first turn of 

Parts List "Clip -Coil" Set 

1 Panel and Baseboard-see text. 
1 Special "Clip -Coil" (see drawing 

for data). Gen -Witt. 
1 .110025 sof. Variable Condenser. 

National (Hnmmarinnd). 
1 .0001 mf. Mica Condenser. Poly - 

met. 

1 .01/15 mf. Mica Condenser. Poly - 
met. 

1 3 mel;ohm Grid -Leak, % watt. 
Lynch. 

1 .5 ant. By -Pass Condenser. Poly - 
met. 

1 500.000 ohm potentiometer. 
1 311 ratio Audio Transformer. 
2 4 -prong Tube Sockets. 
1 Antenna Ground Terminal Strip. 
1 Phdne Ground Terminal Strip. 
1 2.5 mil. H.F. Choke. National 

1 Han,mariund). 
2 230 RCA Radlotrons (Arco). 

the grid coil and the tickler clip to the third 
or fourth turn on the tickler coil. The tun- 
ing range will now be from approximately 
50 to 80 meters. This will take in the air- 
plane beacons, weather reports, etc., to- 
gether with the 75 meter amateur phone 
section. For short-wave "phone" broad- 
cast, attach the grid clip to the fifth 
turn from the outside of the grid coil and 
the tickler clip on the fifth turn of the 
tickler.coil. This will take in the 25 to 49 
meter short-wave "phone" broadcast hands 
and the "foreign" stations can be tuned in 

:on this setting. 
When tuning in a station the procedure 

is to adjust the regeneration control until a 
slight rushing sound is heard in the phones; 
this will indicate oscillation of the detector 
tube. Now, rotate the main tuning con- 
denser until a whistle, which indicates the 
"carrier" of a station is heard. Retard the 
regeneration control until the whistle just 
disappears. Then reset the tuning con- 
denser for maximum volume; when tuning 
to another station it is advisable to readjust 
the regeneration control so that the detector 
is oscillating again in order that no stations 
will be passed. It is much easier to tune 
in a station when the detector is in an oscil- 
lating condition because each station will 
produce a whistling sound in the phones. 
The antenna coupling condenser should, of 
course, be adjusted for maximum volume. 
As this condenses is adjusted the regenera- 
tion control and the main tuning condenser 
will have to be reset. If the antenna con- 
denser is adjusted properly, there should 
be no "dead -spots" in the band ; that is, 
spots where it is impossible to obtain oscil- 
lation. Perfect tuning can only be attained 
after considerable experience has been had 
in operating a set. In all cases, adjust- 
ments should be made very carefully and 
slowly in order that no stations will be 
missed. We feel certain that this latest 
invention, the "Clip -Coil", is due to become 
very popular and we will be very pleased 
to hear from our readers as to the results 
they obtain with it. 
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No wonder the young lady wears such a pleasant smile-for 
it is truly n wouderhil experience to note the ease with which 
"foreign" short-wave "speech" and "music" programs come in 

on this "plugless" 2 -tuber. 

THE King is dead-Long live the King. The plug-in 
coil has long been the Monarch of short-wave radio. 

While they are not dead by any means they are pretty ill 
and it's about time someone severed the "royal neck" and 
lays the "ole boy" gently to rest for ever and two days. 
It is not good manners to kick a fellow when he is down, 
but a few blows from the worthy "hammer" will "sorta" 
help to hasten his downfall. 

Plug -ins have always been the sore -spot in the average 
short-wave receiver. A careful check-up on the plug-in 
coil will show that it is not only a nuisance but a very 
inefficient piece of apparatus. Consider the connections 
for instance; on the average coil there are four soldered con- 
nections to the pins, four friction contacts when the coil is 

. 

4 

A close-up view of the "Mono-Coil"-the heart of Mr. Shuart's 
newest receiver. It does away with "plug-in" coils. 

C L Z" 
By GEORGE W. SHUART, WZAMN 

plugged into the socket and four more soldered connections 
to the terminals of the socket. Quite a few weak points 
for only one part of a set, and the most important part at 
that! As for the inconvenient part of it, little need be said; 
even plugging them in through the front of the panel doesn't 
help so very much. The idea of using plug-in coils is so 
deeply rooted in the minds of the short-wave public, that 
manufacturers hesitate to bring out something new for fear 
that it will be a general "flop." However, some of them have 
made an attempt at it and "hats off" to them for their cour- 
age. Nevertheless there is still plenty of room for improve - 
men and probably will be for many "moons" to come. 

A Receiver to Cover the S -W "Broadcast" Bands 

The shcrt-wave programs broadcast from foreign coun- 
tries hold the most interest among the short-wave "Fans." 
Few other than regular Amateurs or "Hams" are interested. 
in the so-called code or "Ham Bands." Set manufacturers 
have realized this and are now making "all -wave" sets 
covering only the international broadcast channels. 

t 

OUTPUT 
CHOKE {.411 

"ÁUOIO 
TUBE 

Tqkb - 
DET.TUBE' 
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COIL` 
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Rear view of the "Mono -Coil 2"-it eliminates "plug-in" 
coils. In the design here offered. it brings in all of the 
short-wave "broadeast" bands-including the III. 31. and 49 

m channels. 

A s gletickler 
tuning 

winding can ben adeeto t 

obtained. 

produceoscilla- 
tion over a fairly great frequency range, but it will not 
allow a very high degree of sensitivity or rather, an equal 
degree of sensitivity,. on both ends of the tuning range of the 
coil. A tapped tickler can be used but this necessitates' the 
use of a two -gang switching arrangement. 

The final point of attack was to build a coil, having taps, 
as efficiently as possible with a single moving contactor and 
worry about regeneration later. The coil was wound on a 
one -inch diameter bakelite tube, three inches in length. The 
winding consisted of three sections with two taps brought 
out so that two of the sections could be "shorted" out. With 
the proper number of turns and the correct spacing between 
the sections, this coil when tuned with a 25 mmf. (.000025 
inf.) variable condenser, had a tuning range of from 16 to 
55 meters. It was necessary to use close -wound coils (no 
spacing between turns), in order to have the fields of the 
windings as small as possible, to prevent losses due to the 

close proximity of the unused windings. A careful check 
proved that there was no appreciable loss when the unused 
coils were "shorted" out. However, when they were not 
shorted (short-circuited), losses ran very high and at points, 
it was found later, they prevented the detector from oscillat- 
ing. So far we have a combination that will cover the 
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Schematic and picture diagrams which will enable even the "beginner" to build the "MONO -COIL 2" short-wave receiver are 
given above. This set 3s particularly designed for the short-wave 'PAN," who wishes to listen to the European and other 

"foreign" and domestic musical and vocal programs broadcast daily. 
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Details of "Mono -Coil" winding. 
International broadcast (program; music, 
speeches, etc.) bands with only a three-point 
switch. The capacity of the tuning con- 
denser being only 25 mmf. provides an opti- 
mum LC ratio, resulting in a "high -gain" 
tuning circuit, and last but by no means 
least, the crowded broadcast bands were not 
jammed into two or three points on the 
dial-the spread being from ten to fifteen 
degrees, depending on the width of the par- 
ticular band encountered.. Weighing these 
sevelal assets against the old plug-in proves 
that we have really accomplished something. 

Solving the Regeneration Problem 
Regeneration was next tackled and right 

here the old ."cut and try" method proved 
to be the only successful method of attack. 
For a prol5erly designed coil the feed -back 
must be adjusted to produce maximum effi- 
ciency and smoothness of control, on the 
highest frequency that will be used. There- 
fore the plate feed -back method was used 
and the tickler coil (L4) was placed be- 
tween the two windings L1 and L2 to pro- 
vide efficient feed -back from 16 to 35 meters 
the bands covered by Ll and L2 and con- 
trolled by taps 1 and 2. The tube now 
refused to oscillate on the lower frequency 
range of tap 3. This was with three turns 

in the tickler coil. It was believed that the 
number of turns could be increased slightly 
to produce oscillation on the 49 meter band. 
This was done but due to the tickler being 
coupled to the grid -end of the coil, the larger 
number of turns effected too much coupling 
on the high frequency end of the tuning 
range and in order to control the feed -back 
the "screen" voltage had to '-educed to a 
point where the sensitivity ruined en- 
tirely-three turns was unquestionably the 
proper number; some other method had to 
be used to obtain oscillation on the lower 
frequencies without affecting the efficiency 
of the circuit at the higher frequencies. 

As is usually the case with us mortals, 
the simpler things are not thought of first 
and many complicated arrangements were 
tried without success. Then came the 
gleaming light-the one turn cathode coil, 
and it sure'"did the trick." 

Now let's see just how the whole thing 
operates. When the switch is set on con- 
tact No. 3 the entire grid coil is in use with 
the three -turn plate tickler and the one - 
turn cathode coil providing just the proper 
amount of feed -back when the screen voltage 
of the tube is set for maximum sensitivity. 
Set on point No..2 the switch shorts out L3, 

the cathode cod now becomes more or less 
inactive; which is just what we want. The 
plate coil is then left to work with Ll and 
L2. The range of each tap of the coil is 
of course affected by the adjustment of the 
antenna condenser but their approximate 
tuning range is as follows : tap -1, 16 to 28 
meters, tap -2. 25 to 38 meters and tap -3, 45 
to 55 meters. The drawing clearly shows 
the construction of the coil and the number 
of turns. For best results follow the specifi- 
cations exactly. 

The rest of the set is orthodox and needs 
but little mention. A 2A5 pentode is used 
as a resistance -coupled amplifier and has 
an output choke and condenser -filter which 
keeps the plate current of the tube out of 
the earphones. 

List of Parts for "Mono -Coil -2" 
1-Chassis 5"x8"xl". Blan 
1-Panel 7'x9". Blan 
1-Mono-Coil-see text 
1-4 pt. single pole switch. Blau 
1-35 mmf. Var. Antenna condenser 
1-25 mmf. condenser ; tuning 270 degrees. 

National 
1-.0001 mmf. fixed condenser (mica) 

mf.-1 mf. (paper) 
1-.0005 mf. fixed (mica) 
2-.1 fixed (paper) 
1-20 mf. 25 volts (electrolytic) 
1-1 meg. resistor (1/2 watt). Lynch 
1- meg. (1/z watt). Lynch 
1-12 meg ( lh watt). Lynch 
1-1 meg. (% watt). Lynch 
1-500 ohms 1 watt 
1-50,000 potentiometer Aeratest 
1-330 H. midget choke (iron core) 
2-6 prong sockets. Na-Ald 
1-Antenna ground terminal strip. Na-Ald 
1-Phone terminal strip. Na-Ald 
1-57 or 6C6 tube. RCA Radiotron. (Arco) 
1-2A5 or 42 tube. RCA Radiotron. (Arco) 
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Now we take great pleasure in pre- 
senting a greatly improved "19 Twinplex," 
which boasts of a tuned R.F. stage with which 
to boost those elusive "weak" signals, before 
they are passed into the detector stage. Also, 
this set makes 2 tubes do the work of 3 ; it 
operates on a 2 -volt battery or equivalent "A" 
supply, while the "B" supply may be taken 
from batteries or a well -filtered "B" eliminator 

or power -pack. 

THE short-wave receiver here de- 
scribed is an improved version of the 

Twinplex, circuit, introduced in the 
March '34 issue of SHORT WAVE CRAFT. 
This set utilizes a type 34 tube as a 
stage of tuned radio frequency, fol- 
lowed by a type 19 twin tube, as detector 
and one-step of audio amcplification,. 
The 34 is a pentode tube designed pri- 
marily for r.f. (radio frequency) am- 
plification, and it performs very credit- 
ably at the higher frequencies. The 19 
was originally designed as a twin Class 
"B" tube, and is really two triodes in 
one envelope. However, experimenta- 
tion has shown it to be both an excellent 
detector, and a good straight Class "A" 
audio amplifier. The 19 is the 2 -volt 
battery brother of the 53 A.C. tube. 

API 

,,. - .a - 
Bottom view of the "Improved 19 Twin- 

plex" Receiver. 

By LEONARD VICTOR and 
E. KAHLERT 

. 
Front and top views of the 'Improved 19 Twinplex;' which 

now sports" a Tuned R.F. Stage. 

The Circuit 
The electrical circuit of the set is 

highly conventional. Briefly explained, 
the theory of the set's operation is as 
follows. Incoming signals pass through 
coil L-1 and set up currents in coil L-2, 
the secondary coil, which is tuned, to 
any frequency within the range of the 
coil condenser combination, by the 
.00014 mf. variable condenser. The 
ground end of coil winding L2 is con- 
nected to ground through a .006 mf. 
mica. condenser, instead of directly, so that it may be possible to apply bias to 
the grid of the 34 r.f. pentode tube. 
The 34 amplifies the signal which has 
been tuned in by the L -2-C-1 circuit 
and through the transformer action of 
the detector coil circuit L-1, L-2 the in- 
coming signal is applied to the detector 
grid of the 19 tube. Detection is accom- 
plished by means of the grid -condenser 
grid -leak combination, R1 -C4. The de- 
tector tuning circuit Cl -L2, must be 
tuned to exactly the same frequency as 
the r.f. tuned circuit. It is here that 
the .0001 mf. midget variable padding 
condenser plays its part. Although 
both tuned circuits have the same ca- 
pacity condenser, and identical coils, 
still there is some difference in the reso- 
nance of the two circuits due to internal 
tube capacities, mechanical considera- 
tions, etc. The trimmer, C2, is used 
to adjust the r.f. circuit into exact 
alignment with the detector circuit so 
that maximum amplification may be ob- 
tained. 

The winding L-3 on the detector plug- 
in coil is used to feed back a portion 
of the r.f. current flowing in the plate 
circuit of the tube, to the grid. This 

I 

causes regeneration of the signal and 
allows the tube to oscillate. Oscilla- 
tion is controlled by varying the voltage 
applied to the detector plate of the tube. 
This variation of voltage is accom- 
plished by means of the 50,000 ohm po- 
tentiometer, R-4. 

R.F. cu -rent flowing in the plate cir- 
cuit is by-passed to ground by the small 
.0005 mf. fixed condenser, C5. This 
condenser is too small to bypass audio 
frequency current, but provides a good 
path to ground for the r.f. 

The pulsating d.c. current (audio cur- 
rent) flowing through resistor R-3, sets 
up corresponding voltage variations in 
the grid circuit of the audio amplifier 
section of the tube. The .01 condenser, 
C-6, is used to prevent the plate voltage 
of the detector from being applied to the 
grid of the amplifier section, and serves 
as the audio coupling link. Negative 
bias is applied to the grid of the ampli- 
fier tube through the 250,000 ohm re- 
sistor R-2. The amplified audio signal 
in the form of pulsating direct current 
is passed through the earphones from 
the plate, and converted into audible 
sound. 

Parts 
As with everything else, a person gets 

as much out of a set as he puts into it. 
If you were to use cheap variables in- 
stead of isolantite insulated types, the 
difference would be hardly noticeable, 
,yet the sum total of the losses, when 
cheap condensers, both fixed and var- 
iable, poor sockets, and "bootleg" tubes 
are used, is quickly seen. Hence it pays 
in the long run to use good parts, since 
they will give you better results, longer 
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Wiring diagrams, both schematic and physical, are here presented so that even the beginner will experience no difficulty in 
building this excellent short-wave receiver. This set is designed for headphone operation and works as Smooth as. silk. 

service, and no "headaches" about 
whether they are functioning properly 
or not. A manufactured kit of coils 
was used, although data is furnished 
for constructing the same, if the builder 
wishes to "roll his own." 

Layout 
The set is built on two pieces of alum- 

inum, 7"x10" in size. One piece is used 
as the panel; the other having two, two- 
inch, right-angle bends, is used as the 
sub -panel. On the front panel, from 
left to right, the controls are: a .0001 
mf. trimmer dondenser, the two -gang 
.00014 mf. main tuning condenser (with 
the vernier dial), and the 50,000 ohm 
regeneration control. On the top of the 
sub -panel, in front, are: the 34 r.f. 
tube, the main tuning condenser, and the 
detector coil socket. To the rear of the 
34' is the r.f. coil socket, and behind the 
detector coil socket the 19 tube socket is 
located. On the rear bend of the sub - 
panel are mounted the twin binding 
posts (antenna -ground) and the phone - 
jack assemblies. In the center of the 
rear bend is mounted the five -prong 
tube socket for connection to the battery 
cable. All resistors and by-pass con- 
densers are mounted on the lower side 
of the sub -panel, directly on the prongs 
of the sockets, as shown in the accom- 
panying photographs. 

Batteries 
The filament -drain of the two tubes is 

.32 ampere, and a pair of No. 6 dry cells, 
connected in series should run this set 
satisfactorily for at least six months of 
normal operation. If dry cells are used 
instead of the two -volt cell of the.storage 
battery, either a regular 10 -ohm rheo- 
stat, or a 3 -ohm fixed resistance should 
be used in series with the "A" posi- 
tive lead. Since the total plate current 
of this set is only seven milliamperes, 

the smallest size of 45 volt "B" battery can 
be used, and should last as long as their 
shelf life, which is about a year. Remember, 
however, that if cheap or bootleg batteries 
are purchased, they will inevitably become 
noisy and cause trouble. "C" bias can be 
provided by two of the smallest size flash- 
light cells in series, or by a regular "C" 
battery. Incidentally, this set will work 
quite nicely on only 90 volts of "B" battery. 
The screen voltage on the 34 should be kept 
constant at 671/z volts. Provided that it is 
well-, filtered., and has no trace of hum, a 
"B" power substitute, or eliminator may be 
used in lieu of the batteries. 

Operation 
After the set has been wired, and we hope, 

carefully checked, put the tubes in their 
sockets and connect the filament supply. 
Provided the tubes light properly, plug in 
a low frequency set of coils and connect the 
"B" and "C" supplies. The trimmer is used 
to line up the r.f. and detector coils for each 
band. The set is then operated with the 
main tuning control and regeneration con- 
trol, just as any other short-wave receiver. 

This little job has brought in quite a 
"log" of D -X stations, and if the reader 

realizes that it has all the excellent qualities 
of the Twin plea, plus a stage of high -gain 
r.f. he will understand that it is really a 
worth -while set. Remember, good results 
are just as much up to the builder of the 
set as to the original instigator of the circuit. 
Here's all the dope, fellows. Go to it, and, 
let's hear what you catch in the way of 
D -X X distance). 

Parts List 
2 gang .00014 mf. variable; American Sales. 
.0001 mf. variable; American Sales. 
3 -6 -prong sockets ; American Sales. 
1 -4 -prong socket; American Sales; 
1 -5 -prong socket ; American Sales. 
50,000 ohm potentiometer; American Sales. 
3-.1 paper condensers; American Sales. 
.0001 mf. mica condenser. 
.0005 mf. mica condenser. 
.01 mf. paper condenser. 
3 meg 1/i watt resistor. 
100,000 1/ watt resistor. 
250,000 1/l watt resistor. 
19 tube RCA Radiotron (Arco). 
36 tube RCA Radiotron (Arco). 
Chassis-Blan the Radio Man (Korrol). 
1 set 3 winding coils ; Na-AId. 
1 set 2 winding coils ; Na-Ald. 

TABLE NA-ALD "3" -WINDING COIL DATA 
6 pin base for use with .00014 mf. (140 mmf. tuning condenser 

Band W.L. Primary* Secondary Tickler Dis. bet. 
10-20 meters 4T. No. 32 S.S.C. 5T. No. 26 S.S.C. 5T. No. 32 Tick. & Sea 

'Interwound with 
sec. turns (tickler 
end). 

wound 3/16" pitch 
bet. turns. 

S.S.C. 3/32" 

20-40 8T.. No. 32 S.S.C. 11T. No. 26 S.S.C. 7T. No. 32 3/16" 
Interwound with 
sec. turns. 

wound 3/32" pitch 
bet. turns. 

S.S.C. 

40-80 15T. No. 32 S.S.C. 23T. No. 26 S.S.C. 8T. No. .30 3/32" 
Interwound with 
sec. turns. 

wound 5/64" pitch 
bet. turns. 

S.S.C. 

80-200 31T. No. 32 S.S.C. 50T. No. 30. S.S.C. 16T. No. 30 6/32" 
Interwound w i t h 
sec. turns. 

wound 1/32' pitch 
bet. turns. 

S.S.C. 

coil wound at bottom ór pin end of 11/4" dia. form. Tickler 
Prim. Turns interwound at lower end of Sec. (nearest tickler). 
This winding not used on "antenna" coil. 
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Many short - wave 
"Fan s ," especially 
those who neither 

count themselves beginners 
nor advanced experimenters, 
would rather tackle the build- 
ing of a powerful short-wave 
receiver of the T.R.F. type 
than they would a superhet. 
To the T.R.F. enthusiasts we 
present this tested 5 -tube re- 
ceiver, employing two stages 
of tuned R.F. 

It's a pleasure to tune in "DX" stations on this high -gain 5 -tube T.1t.F. receiver, the result of many months experimentation by the author. 

5Tube T.R.F. Receiver 
THE RECEIVER described here is 
the outcome of a search for one 

which would combine the good features 
of a superheterodyne and the conven- 
tional regenerative receiver with one 
stage of R.F. (radio frequency) ampli- 
fication. 

The "superhet" is undoubtedly very 
sensitive and very selective; however, 
unless the design is very carefully 
worked out the noise level is apt to be 
high. In addition there is the bother of 
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R.F 1 

X X 

C9 
50MMF 

OHMS 

CHA5SI5.i 15.000 
OHMS 

X 

BOTTOM 
VIEW OF 
COIL FORM 

ON DETECTOR 1 2.2.1". L4'E&F ro FIL. 

CH.t 
(R.FC ) 

M. Harvey Gernsbaek 
second channel pick-up unless the set 
incorporates a pre -selector stage of 
T.R.F. (tuned radio frequency), which 
also serves to complicate tuning and 
construction. The regenerative set, 
when correctly designed, has a very 
favorable signal-to-noise ratio. In ad- 
dition it is simple to build and economi- 
cal as well. Its greatest draw -back is 
lack. of selectivity. This is a very seri- 
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ous factor on the congested short-wave 
broadcast and amateur bands. With 
two tuned R.F. stages preceding the 
detector much better selectivity can be 
obtained, providing a gain control for 
the R.F. stages is used. At the same 
time the noise -level will be low, except 
when the gain control is advanced 
toward maximum. It is seldom neces- 
sary to advance the control beyond half- 
way, so that the noise -level encountered 
in actual operation is very low. 
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Here le ri picture diagram for those not so expert in building receivers; by making a study of this in connection with the text no trouble will be experienced in building this set. 
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Photos, above, show top and bottom view of the 5-tabc T.R.F. receiver here described by Mr. Gernsback. Many short-wave en- 
thusiasts prefer the T.R.F. receiver ahead of the superhet. 

Set Uses 2 Tuned R.F. Stages 
This receiver includes two tuned 

stages of R.F. utilizing the high -gain 
variable -mu R.F. pentodes, together 
'with a control for varying the available 
gain. The detector is also an R.F. pen- 
tode, using an electron -coupled regen- 
erative circuit which insures smooth 
regeneration and very good sensitivity. 

T.R.F. Stage Details 
Turning to details of the R.F. stages 

the coils are wound on low -loss plug-in 
forms and use isolantite sockets to 
further reduce losses. The midget tun- 
ing condensers have isolantite insula- 
tion and are constructed to give a more 
uniform spread of stations over the dial. 
The coil sockets are raised about three- 
quarters of an inch above the chassis to 
minimize losses. It should be noted 
that although the 3 tuning condensers 
are ganged, both rotor and stator plates 
are electrically insulated from each 
other. The rotors are ganged by means 
of insulated flexible couplings. 

(The editor appends a table below giving 
coil data for use with a 90 ºnalt, tuning 
condenser. You can also use a 100 lnnlf. 
condenser without causing any great change 
in the wavelength response.) 
Coil data (National Co.) for uoe with .00009 mt. (90 

mmt.) tuning condenser connected across grid coll. 

P. S. T. 
Ware Length 

Range 
in Dieters. 

38 T. No. 32 63 T. No. 28 5 T. No. 32 200-115 m 
22 T. No. 34 35 T. No. 24 4 T. No. 32 115- 65 m 
13 T. No. 34 20 T. No. 18 4 T. No. 32 70- 40 m 
8 T. No. 34 12 T. No. 18 3 T. No. 32 41- 23 m 
4 T. No. 34 611 T. No. 16 3 T. No. 32 24- 14.5 m 
2 T. No. 34 3 T. No. 16 3 T. No. 32 15- 9 m 
Dla, form 11", 6 Pia 
T= tickler; S= secondary or grid coil; P= primary 

or antenna coil. 

Parts List 
RESISTORS 

2 300 ohms, 1 watt, Rl. Lynch. 
2 15,000 ohms, 1/2 watt, R2. Lynch. 
2 50,000 ohms, 1/2 watt, it3. Lynch. 
1 10,000 ohms, 1/2 watt, R4. Lynch. 
2 20,000 ohms, 1/2 watt, R5. Lynch. 
1 50,000 ohms, 2 watts, R6. Lynch. 
1 1,500 ohms, 3 watts, R7. Lynch. 
1 1,250 ohms, wire -wound, 25 watts, RS. 
1 15,000 ohms, wire -wound, with slider, 23 

watts, R9. 
1 1. megohm, grid leak, 1/2 watt, 1110. 

Lynch. 
1 30.000 ohms. 1 watt. R11. Lynch. 

1 75,000 ohms pot. with A.C. switch, Pl. 
Acratest (I.C.A.). 

1 10,000 ohms pot., tapered, P2. Acratest 
(I.C.A.). 

CONDENSERS (Fixed) 
4 .02 mf., 400 v., non -inductive, C2. Poly - 

met. 
5 .5 mf., 100 v., non -inductive, C3. Poly - 

met. 
2 2. mf., 400 v., non -inductive, C4. Poly - 

met. 
2 10 mf., 50 v., electrolytic, C5. Polymet. 
1 .00005 mf., mica, CO. Polymet. 
1 .0001 mf., mica, C7. Polymet. 

MISCELLANEOUS 
1 Dial, type VND (National). 
3 R.F. chokes, 2.5 millihenries, Ch. 1. Na- 

tional (I.C.A., Hammarlund). 
1 R.F. choke, 60-80 mil,ihenries, low -loss, 

Ch. 2. Hammarlund (I.C.A.) 
1 3/1 ratio audio transformer, T1. 
1 Double circuit jack, J1. 

3 6 -prong isolantite tube sockets. National. 
3 6 -prong isolantite special coil sockets. 

National. 
1 5 -prong tube socket. Na-Aid (I.C.A.). 
1 4 -prong tube socket. Na-Ald (I.C.A.). 
3 100 mmf. tuning cond., C8. Hammar- 

lund Midline midgets. 
2 50 mmf. tuning cond. C9. Hammarlund 

midgets. 
3 National coil sets. (See article for speci- 

fications.) 
1 S-101 impedance coupler. National. 
1 4 -wire cable. 
2 tip jacks. 

TUBES 
2 58's, V1, V2. R.C.A. (Arco.) 
1 57, V3. R.C.A. (Arco.). 
1 56, V4. R.C.A. (Arco.). 
1 45, V5. R.C.A. (Arco.). 
1 aluminum chassis, 111/2 inches 

inches a 1% inches. 
Set of aluminum cans (see drawings). 
(Chassis and all aluminum parts ob- 
tained from Blan.) 
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The more advanced short-wave set constructors usually prefer to wire a set by 
following the schematic diagram shown above. 
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The 
Front And rear -top views of the xpeclally designed 110 volt D.C. short-wave receiver. 

TRAVELER'S 
Coil Data 

A table with coil data is given, but any 
other type of good short-wave coils can be 
used. All coils are wound on National 
R-39 coil forms. The primaries and sec- 
ondaries of the coils covering 19.5 to 38 
meters, and 38 to 80 meters, are closely 
interwound. This type of winding results 
in somewhat improved selectivity over the 
space wound type if used over the same 
wave bands. The coils covering 12 to 21 
meters are space -wound 5 turns to the inch. 
Excellent results over long distances were 
obtained with coils covering the broadcast 
band. This ship leaves distances of up to 
2,000 miles to the nearest American B.C. 
(broadcast) station, so the wavelength was 
chosen as to include mainly the powerful 
stations of 5 to 50 k.w., which are found 
between 250 to 480 meters. Of course, any- 
body interested in any additional wave- 
lengths can wind his coils accordingly. The 
secondary of the "B.C." coils, beginning at 
the top of the form with the grid end, are 
bank -wound in three layers with No. 32 
D.S.C. wire for 125 turns, then continuing 
with a space of 1/4" from the bank layer, 
thirty turns are wound single -layer. Over 
this closely wound cathode end of the sec- 
ondary are wound three layers of empire 
cloth, to give the proper spacing between the 
secondary and the primary, which consists 
of 30 turns of No. 32 D.S.C. wire wound 
closely over the empire cloth. 

COIL TABLE 

Wavelength 
Pri. 
Ll 

Sec. 
L2 

Tickler 
L3 

12- 21 meters 4** 5* 3 ) 
20- 40 meters 55* 9 4 } No. 36E 
38- 80 meters 9 17 5 

250-480 meters 30 155 55 

* No. 16E (Enamel). 
No. 22 D.S.C. 

***No. 18E. 
"B.C." Coil-All No. 32 D.S.C. 

Marvellous Reception 
The list of stations received with this set, 

and with tremendous speaker volume, is too 
long to be repeated. World major SW sta- 
tions come in like "locals"! In a position 
just off the coast of Florida, the SW phone 
station on the "Jacob Ruppert" of the Byrd 
antarctic expedition. was received with vol - 

lime to spare-the "Jacob Ruppert's" posi- 
tion being near "Little America" at the 
south pole, a distance close to 10,000 miles! 

List of Parts 
.00005 mf.-Antenna Condenser. Mica. 
.00009 mf.-Main Tuning Condenser. Na- 

tional S.E. 90. 
.000035 mf.-Compensator Condenser. 

National. 
t-C3 .1 mf.-GRD. Blocking Condenser. 500 

volts. 
1-C4 .01 mf.-A.F. Coupling Condenser. 

600 volts. 
5-05 .1 mi.-By-pass Tubular NON -Inductive. 
1-C6 .5 mf.-By-pass Detector S.G.-Inductive. 
I-C7 .00025 mf.-Det. Plate Regen.-Mica. 
1-C8 10 mf.-A.F. Bias-Tubular-50 volts. 
1-C9 8 mf.-Line Filter, 500 volts. Trutest. 
1-C10 4 mf.-Line Filter, 600 volts.-Trutest. 
1-C11 .0001 mf.-Det. Grid Cond.-Mica. 
1-R1 350 ohms-Bias Minimum -1 watt. 
1-112 25,000 ohms-Bias Rheostat. 
1.-R3 50,000 ohms-Bleeder-1 watt. 
2-134 7,000 ohms-R.F. S.G.-1 watt. 
1-R6 75,000 ohms-Det. S.G.-1 watt. 
1- R6 50,000 ohms-Det. S.G. Regen. 
1-R7 5 Megs-Det. Grid Leak-g/ watt. 
1-R8 .5 Megs-Det. Plate -1 watt. 
1-R9 1 Meg-A.F. Leak -1 watt. 
1-R10 2,000 ohms -1 A.F. Bias -1 watt. 
1-R11 180 ohms-Bias Power Tubes -25 watts. 
t-R12 8 ohms-Pilot Bulb R-25 watts. 
1-1113 240 ohms-Heater Shunt -25 watts: 
2-CH .8.mh.-R.F. Plates-Hammarlund. 
1-CH1 90 mh -Det. Plate-National 90. 
1-CH2 30 henry-Line Filter -180 ohms, 60 ma. 

Trutest. 
3-39 Tubes-R.C.A. Radiotron (Sylvania). 
1-37 Tube-R.C.A. Radiotron (Sylvania). 
2-48 Tubes-R.C.A. Radiotron (Sylvania). 
2-Coil Sockets -4 prongs-National (Isolantite). 
1-Coil Socket -6 prongs-National (Isolantite). 
3-Tube Sockets -5 prongs-National(Isolantite). 
1-Tube Socket -5 prongs-Na-Ald (Bakelite). 
2-Tube Sockets -6 prongs-Na-AId (Bakelite). 
8-Coil Forms -4 prongs-National R-39. 
4-Coil Forms -6 prongs-National R-39. 
1-Socket and Plug -4 prongs-Speaker-Na-Ald. 
1-Socket and Plug -5 prongs-B Supply-Na- 

Ald. 
1-SSpeaker, Dynamic -75 ohms field-with PP 

48 Output Transformer. 
1-Tr-3: 1 PP Input Transformer-Thordarson. 
2-Drum Dials -270 degrees-Vernier-National 

Type H. 
3-Tube Shields -2'4" by 5" high-National. 
3-Coil Shield Cans -3" by 33/" high-National. 
I-Shaft Couplings-Brass (or National). 
1-Cable-5 strands-Power Supply -5 ft. 
1-Cable-3 strands-Speaker-5 ft. 
1-Cable-Fixture D.C.-6 ft. 

1-C 
3-C1 

1-C2 

By ADOLPH HEISE 

C. 
1-Plug-Fixture D.C. 
1-ANT. and GRD. Posts. 

Resistors-Ohmite. 
Bypass Condensers-Cornell-Dubilier, 

Adjusting Detector Stage 
The 39 R.F. pentode tube makes an excel- lent grid -leak detector and oscillator. Re- 

generation control by means of the S.G. 
rheostat (R) of 50,000 ohms is very smooth down to 12 meters. To avoid long leads between this resistor and the detector tube 
elements, -the resistor was placed close to the detector socket and fastened to the chas- 
sis by a bakelite support. The rheostat is operated from the front panel by a hard - 
rubber or bakelite rod, which is connected 
to the metal shaft of the resistor by a brass 
coupling. The main points to remember when adjusting the detector stage for the most efficient point of sensitivity and oscil- lation are: To get the detector tube oscil- lating smoothly over the range of the partic- ular wave band with the least plate voltage, the least number of turns in the tickler 
winding, and the least voltage at the detector screen grid. Not more than 3 to 5 tickler turns, 15 volts on the plate and 20 volts on the S.G. of the detector are needed to obtain 
the best operating conditions for that stage. 

The remainder of the R.F. and Detector stages is self-explanatory and no difficulties 
should be encountered if the diagram is fol- 
lowed carefully. The writer tried a high 
grade S.G. plate -coupling impedance in the plate of the detector in place of the .5 meg. 
resistor; as well as a type 36 S.G. tube in 
place of the 39, but the final arrangement 
shown gave far better results. 

A.F. Booster Stage 
There follows the A.F. booster stage with its 37 automotive type tube, resistance - 

coupled to the detector stage. The 37 works into the push-pull 48 power output stage 
through the PP (push-pull) input trans- 
former (Tr). These two 48 output tubes give 100 mills (M.A.), 3 watts in the out- 
put, with a tremendous volume, and only 95 
volts on their plates. 

The large heater surfaces of the 48 tubes 
generate quite an amount of heat; for this 
reason one should place the receiver in a 
location where there is sufficient cool air 
circulation. 
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Circuit and Mechanical Details of the D. C. 6 

-. 

4 

"' C3 
R3 

EXTERNAL 
GROUND 

B - GROUND 
BUS BAR WIRE 

R.F.1 
LL l2 

i,39 J 1..: 

RF 
CH 

14-* 
PILOT LIGHTS 

R12 

--CH.1 
RF 

.C4 A.F. 
37 

V4 VI V2 V3 V5 V6 SPEAKER FIELD. 75 OHMS 

SPKR.y 
VOICE g 
COIL "- 

48 

CH .2 

T C9 7. C10 

SPEAKER 
SOCKET ANO 

PLUG 

FUSE 

D.C. 

-r 
SPEAKER SOCKET POWER SOCKET 

`-q 5 - I H 21)2± 2 1/2"--4- 

2" A' 

1a 
T,3` 
r 

'/B 48 +- 32"- 
VI 

Si" 

/4 

FOR z 

Tim z. !7-IerAF 
1.1y., V3 2 

4h1 
" ' 

2"» 41" 

CUT our CUT OUT I I 

FOR FOR 
DRUM DRUM BRACKETS 
DIAL 4t DIAL -TO FASTEN 
/ 4" / / \ t BAKELITE / y SUPPORT 

I OF TUNING 

1--- CONDEN- y---- -¢- SCRS 
t/2" I/2 l 

I / 
3 V, 12" --,: 8 12" X' 

...,:----V-,- 

NOTE:- ALL 
HOCES '/8'DIA 
UNLESS 

OTHERWISE 
SPECIFIED 

1j4 

--2'" 

l 
MAT: - 

ALUMINUM 

10" 

L.g 16 16 I MACHINE 
x 1 I/7- lr xe" `/ .i SCREWS 

I- 2" I 5' , I 2" ̀I" TO FRONT 
7á"- 1.. l S" d PANEL 

14S 
-"TOP VIEW OF SUB -CHASSIS LAYOUT- (BEND ON DOTTED LINES) 

'Ur HOLES IN COIL HOLE FOR SHIELD CAN, VI RF2 DET3-. SOCKET RIM / FITTED TO 2t/j->:--.`- 4j/4-.-) I 1-21/1 
FRONT I r \ Tom- 

OANEL 2' " 3/8' r 
, NOLES 21 2iá t_I 2%4 1 , IJ L12 

DIALS \ 1- 
( 2) a '/tb 

FOR 1 I 

MAT:- 
ALUMINUM 

16 

Vi 
COMPEN. 

I/4" 3. 

52" 41". 

-r 
r..z 

41" 

11Z1 ---"I 

- 
1.7-:4-1 11 

%z 

17-..-11);_t'/2. 

T /2' 2 
3/á I8 

,2" 

4 
2,1 T /,/, i -,1/ 

r 1 /"1 Í '14¡x" lr- S* 

VOLUME TUNING E DET. TUNING REGEN.CONTROL 
CONTROL KNOB HOLE KNOB 

LAYOUT AND HOLE DRILLING OF FRONT PANEL - 

214 

1. 

FRONT 
PANEL 

COIL 
SOCKET 

BRASS 
SLEEVE 

NOTE' - ALL HOLES 
I/8" DI A. 

RIM OF CAN 
CUT OFF 

CAN FRONT 
SIX HOLES RIM PANEL 

(SOCKET 
CONN.) 

SUB - 
CHASSIS 

2" - SIDE VIEW- BAKELITE SUPPORT 

(R.F. L SAME EXCEPT, 4HOLES 
FOR SOCKET LEADS ONLY) 

COL CAN 6, TUNING ASSEMBLY OF DET. STAGE - 
BAKE 

ALUM. 
BRACKET 

SUB- 
CHASSIS 

SOCKET 

BASE OF 
TUNING 

COND. 

1 '/FASTACKET ENS 
SUPPORT FOR -- CHASSIS 

o , 

II 

1 
o 1--21 .. 

- REAR VIEW - 

4i rr 

1 ) 

GRID 
TO 

B4 B- 
TICK. 

B4 DET. 

DET. 
PLATE 

TO -y 
PLATE 

2 

TO 
lCLOSE 

PIN 1000 
GRID LAB} 

TO 

ANT. COIL R. F. COIL R.F. DET. COIL 

BOTTOM VIEW OF COIL FORMS 

FLAIR 
OF R.F. 

POWER PLUG 
TO SOCKET 
ON CHASSIS 

110 V., 
D.C. 

5" HIGH 

TERMINAL BLOCKS REBUILT, PORCELAIN LIGHTNING ARRESTERS 

WOOD METAL 
BASE CASING OUTPUT TERM. 

101/2" 

LAYOUT OF POWER PACK - 
2 

1111111111111111111111111 

^ BAKELITE SUPPORT 
CENTER TUNING CONDENSER- 

8" 6" . 
10" 

14%2 

POWER 
SOCKET 

PIANO 
HINGE 

t" ANT. 
2 

12 

GND. 

SPEAKER 
SOCKET 

4 

A. TOP COVER.HINGED WITH PIANO HINGE, 141/2"X71/2. 
B SIDES& REAR, IN ONE PIECE ----- 291/2"X 6 
C = COVER & SIDES OF SUBPANEL -+-' -- 10" X 2" 
O= SUB- PANEL - - - - - 141/2"W, IO"DEEP,2"HIGH. 

-OTHER PARTS - 
4 -CORNER POSTS - I/2 `X I/2"X G "LONG , TO FASTEN 
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4 - CORNER POSTS- I/2"X I/2"X 2" LONG, TO FASTEN 

C TO FRONT PANEL F' D. 

THE SHEET ALUMINUM 15 NOT FITTED INTO SLOTS 
OF CORNER POSTS, BUT FASTED OUTSIDE OF POSTS 

WITH SMALL MACHINE SCREWS. 

CONSTRUCTION OF RECEIVER BOX -- 

Circuit diagram and other details for building the "Traveler's D.C. 6"-It's a 6 tube 110 volt D.C. short-Tsºve receiver; easily 
adaptable to battery operation. 
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1 7 -In -1 
"MULTI -KIT" 

SET 
By W. Green* 

Once in a blue moon some radio genius has a real- 
ly new idea-here is the very latest. By adding a 
few small parts to a foundation kit, any one of 17 
different type receivers can be built up, including 

battery, A.C., and A.C.-D.C. models. 

HERE is a new idea in radio set 
construction-an idea which is sure 

to appeal to every short-wave experi- 
menter and listener. How would you 
like to make a set which is so simple in 
construction that anyone, even though 
they don't know the first thing about 
radio, can make it, and what's more 
make it work well enough to bring in 
those elusive foreign shortwave broad- 
casters? And then when you finish 
with the set and want to try something 
better-one which will give louder sig- 
nals or more distance-you find that all 
the parts of the original set, including 

G 
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Above-extremely neat and workmanlike appearance of the 2 - 
tube batters model receiver, built up from a "multi -kit" founda- 

tion unit. 

have been devised around the original 
chassis and fundamental parts men- 
tioned above, does not mean that this is 
the greatest number of circuits that 
you can use-these parts can be adapt- 
ed to a great number of circuits-in 
fact almost any small set can be built 
withthe parts. 

What the "Multi -Kit" Consists Of 
To explain in somewhat greater de- 

tail just what makes up the "multi - 
kit," as the chassis and fundamental 
parts mentioned above have been called, 
the pictures on this page should be ex- 

- s 

dal "/'' .4.4> 
" 

; # 45 

the chassis, can be used for the new re- 
ceiver. 

17 Sets from 1 Basic Unit 
In fact, you can choose from 17 dif- 

ferent circuits, some of which are 
world famous, and ranging from the 
simplest 1 -tube battery -operated model 
to an A.C.-D.C. set using two or three 
of the composite or "twin tubes" and 
supplying the results of a 3- or 4 -tube 
receiver. Each of these 17 sets uses 
the same parts 'which you employed in 
the original, simple 1 -tube set-with a 
few inexpensive additions, of course. 

Think of the amount of fun you can 
have .trying each of the 17 different 
sets and deciding which one is the best 
all-round model for your needs and lo- 
cation. In fact, the 17 circuits which 

'Chief Design Engineer, Harrison Radio Co. 

Photo above shows 
all of the parts in- 
cluded in a 'Multi - Kit'' foundation 
set, plus the few extra parts re- 
quired for building 
up the complete 2 - 
tube receiver 
shown in the pic- 
ture at the head of 
this page. Not 284. 

The illustration at 
right shows some 
of the possibilities 
of the "Multi -Kit". 
Extra parts avail- 
able for building 
up to 17 different 
types of receivers, 
only 5 being indi- 
cated in this draw- 

ing. 

amined. This multi -kit contains the 
drilled, crystalline -finished metal chas- 
sis and panel, a variable condenser, 
dial, antenna compensating condenser, 
regeneration control, four coils, coil 
socket, grid resistor, three by-pass con- 
densers, speaker jack, two knobs and 
all the necessary screws, wire, etc., 
needed. 

With these parts, plus a few inex- 
pensive additions, you can construct the 
set shown in Fig. 1 and further illus- 
trated in the photo of the complete 
model on this page. 

This is a battery -operated short-wave 
set, consisting of a regenerative de- 
tector and a stage of audio frequency 
amplification, using two type 30 eco- 
nomical dry cell tubes. 

Or if you prefer, the A.C. receiver 
shown in Fig. 2 can be made, using two 
type 56 tubes-and a somewhat differ- 
ent set of additional parts. The mul- 
ti -kit is used in its entirety, of course. 
This set is also a regenerative detector 
and audio amplifier, but instead of us- 
ing batteries it gets its current from a 
step-down filament transformer and a 
"B" eliminator. It will be noticed that 
the set contains a voltage divider, so 
that the simplest kind of a "B" unit 
will suffice. 
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And to give a third example of the in- 
teresting sets that can be made up from 
the multi -kit, the one shown in Fig. 3 is 
presented. This is an A.C.-D.C. model- 
entirely self -powered and operating direct- 
ly from any electric light socket. This set 
uses two type 76 tubes and a 12Z3 rectifier. 

An examination of the values on the cir- 
cuits of these three sets shows that the 
fundamental ones, in the multi -kit; are all 
the same and that the sets differ only be- 
cause of the additional parts. This illus- 
trates how it is possible to change from 
one circuit to another so easily. 

Assembly is Extremely Simple 
A study of the "multi -kit" diagram dis- 

closes that numerals have been added to 
the circuit wherever a wire terminates. 
These numbers are an invaluable aid in 
wiring any one of the 11' sets, as simple in- 
structions can be obtained telling just how 
and where to connect the various wires. 
Each of the 17 circuits has the same num- 
eral at each essential point, so that the 
changes from one circuit to another can be 
explained simply. The instructions merely 
tell that wire from figure 23 to figure 46 is 
removed and that a wire is added from 27 
to 3, etc. Picture diagrams are included 
in these instructions and the numbers are 
given here also, so that a person with ab- 
solutely no knowledge of radio has no dif- 
ficulty in making any of the sets or chang- 
ing from one to another. 

Complete instructions, including not 
only the easy wiring details described 
briefly above but also such fundamental 
facts as soldering hints, instructions for 
mounting parts, type of phones or speaker 
to employ, coil frequency ranges, instruc- 
tions for adding band -spreading (for 
crowded amateur and broadcast short-wave 
bands) and hints on how to erect a good 
aerial and get the best all-round results 
can be obtained for any of the 17 sets. 

The 17 Sets-What They Are 
To give an idea just how versatile the 

17 -in -1 multi -kit set is, a brief description 
of each circuit, and the type of tubes em- 
ployed, is listed below, in three classifica- 
tions-battery-A.C.-and universal A.C.- 
D.C. operation. 

Battery Models 
1-One type 30 or 01A tube-recom- 

mended for the beginner is short waves. 
2-One type 19-this new 2 -in -1 tube 

equals a detector and stage of audio. 
6-Two type 30 or OlA tubes-this is the 

set shown in Fig. 1. 
7-One 30 and one 33-this is similar to 

No. 6, but uses a power pentode for more 
volume. 

8-Two 30s and one 33-a detector and 
two audio stages-full loudspeaker volume. 

9-One 19 and one 33-similar to set No. 
2, but with a power pentode to give full 
loudspeaker volume. 

A.C. Models 
3-One 56, 27, 37 or 76 tube-a simple 

1 -tube short-wave set which requires only 
45 volts of "B" potential. 

10-Two 56 or 27 tubes-supplies a de- 
tector and one audio stage with transformer 
coupling. 
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3 Circuits for S -W Receivers which can be built up with the "multi -kit." 

11-One 56 and one 2A5 tube-similar to 
No. 10 but using a power pentode for 
greater volume and better quality. 

12-Two 56s and one 2A5-a very power- 
ful set having a detector and two audio 
stages one of which is a power pentode. 

Universal A.C.-D.C. Sets 
4-One 12A7 tube-this set supplies its 

own power due to the rectifier section of 
the 12A7 tube. It has one pentode detector 
and rectifier. 

5-One 76 and one 12Z3-a triode de- 
tector for stability and a rectifier for plate 
supply. 

13-One 6F7 and one 12A7-a new 4 -in -2 
circuit. Each tube acts as two separate 
tubes which makes a very powerful set. 

14-One 78 and one 12A7-supplying a 
power pentode and a pentode detector-this 
set is very sensitive. 

15-One 76 and one 12A7-which supplies 
3 -tube performance-a regenerative detec- 
tor transformer coupled to a power pentode 
and a rectifier. 

16-Two 76s and one 12Z3-this set sup- 
plies a triode detector, a triode amplifier 
and a separate rectifier. 

17-One 6F7, one 76 and one 12Z3. This 
is a new 4 -in -3 circuit supplying a detector, 
a triode A.F. stage, a pentode output tube 
and a rectifier for "B" supply. This set is 
both powerful and stable in operation. 

This brief description and outline of the 
17 circuits which have been devised up to 

this time for the multi -kit and accessories 
will serve to show you just what possi- 
bilities there are for the short-wave radio 
fan and constructor. If you are interested 
in making or listening to short-wave re- 
ceivers, whether you know anything about 
radio set construction or not, you can have 
innumerable hours of fun making and try- 
ing these sets. And the cost of the multi - 
kit and the additional parts needed for 
changing from one circuit to another is 
so small that it will certainly not stand 
in the way of any ardent radio fan. 

And just in case you prefer to obtain 
any of the 17 sets already assembled, ready 
to operate, they can be bought for a slightly 
higher price, though by obtaining them in 
this way you lose all the fun of making 
them and also the pride of doing some- 
thing yourself which is really worthwhile. 

A. neat cabinet, in black crackle finish 
which fits any of the sets, is available. This 
cabinet is made in such a way that the 
aerial compensator, and the aerial, ground 
and speaker terminals are left exposed at 
the back. The top of this neat cabinet 
is also hinged so that tubes and coils can 
be easily changed. 

There is plenty of room inside of the 
cabinet for the coils not in use. These 
sets, either in battery- or power -operated 
models make ideal portable units because 
of their small size and light weight. 
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SHORT WAVES 
IN MEDICINE 
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Dr. Delmar Nicholson of Orlando, Fla., who makes a specialty of removing the poison from rattlesnakes to be used for treatment of spinal ;meningitis. He is here shown removing the poison from a 6 -foot specimen of the dangerous rattler-the Florida diamondback. 
IN earlier experiments we showed 
the action of various types of radia- 

tion on the venom of the Aspic Viper. 
The recent entry of short waves into 
the field of general therapeutics en- 
couraged us to try their action also on 
this venom. 

The technique of the researches we 
undertook can be understood from the 
following statement of our experi- 
mental conditions: 

The solution of venom (10 in 1000) 
in saline (salt) solution, to the total 
quantity of 50 cubic centimeters was 
placed in a conical Erlenmeyer flask 
made of pyrex glass, having a total 
capacity of 100 cubic centimeters and a 
flat base 55 millimeters in diameter. It 
was suspended to avoid all propagation 
of the waves by direct contact, and 
corked to prevent evaporation and heat 
radiation, with an electrode of spherical 
base, 20 centimeters in diameter on 
either side. One cubic centimeter of 
this solution is sufficient to kill a mouse 
of 20 grams weight, following sub- 
cutaneous inoculation. The initial and 
exterior temperature of the liquid was 
22 degrees; in the course of the experi- 
ments this temperature mounted to be- 
tween 37.5 and 38 degrees no matter 
what the duration of the exposure, but 
the last represents an extreme figure 
beyond which it never rose. 

Therefore the modifications in the 
chemical structure can be attributed 
solely to the electrical action of the 
short waves. 

The power -head between the elec- 
trodes, which were sometimes 15 and 
sometimes 30 centimeters apart, was 
constant at 25 watts. The wave -length 
was fixed at 20 meters, thus correspond- 
ing to a frequency of the order of 15 
million cycles per second. 

EXPERIMENT 1-Length of ex- 
posure, 15 minutes: distance of the 

See also the Academy of Sciences (French), proceed- ings: Vol. 199, No. 3, July 18, 1934, page 235. 

Short Waves Reduce POISON IN 
ASPIC VIPER'S VENOM 

By DR. MARIE PHISALIX and 
DR. COLONEL FRANCOIS PASTEUR* 

The poisonous effect of the venom of the 
Aspic viper was greatly reduced by sub- 

jecting the venom to a high frequency os- 
cillating field. The various experiments 
carried out by the two French savants are 
here described 

-electrodes, 30 cm.; dose 
inoculated 1 cc. 

Three mice were given 
the irradiated solution. 

Two' of them weighed 23 and 19 grams;, 
both died 1 hour 30 minutes after in- 
jection; the third, Weighing 19 grams, 
died after 5 hours. Unirradiated solu- 
tions produce death for mice of this 
type after 6 hours normally. The tox- 
icity of the venom thus seems to have 
grown, and the succeeding experiments 
show the reason. 

EXPERIMENT 2-Length of ex- 
posure, 30 minutes; distance of the 
electrodes, 30 cm. (12 inches) ; dose 
innoculated 1.1 cc. (cc=cubic centi- 
meter.) 

Four mice were inoculated with the 
irradiated solution, all weighing 23 
grams each. Two of them died after 
3 hours, the third after 7 hours, and 

the fourth in slightly less than 12 
hours. 

Two control mice were inoculated with unirradiated venom. One died after a period greater than 12 hours, 
the other resisted the venom, and more- 
over was vaccinated by it, for 6 days later he resisted a dosage of 1.1 cc. of 
pure venom, a dose infallibly fatal to 
a fresh animal. Thus the irradiation 
had had no effect on the venom. 

EXPERIMENT 3-Length of ex- 
posure, 15 minutes; distance of the 
electrodes, 30 cm.; then another ex- 
posure of 45 minutes; distance of the 
electrodes 15 cm, dose injected 1 cc. 

Three male mice were used. One, 
weighing 20 grams died after 20 
hours; the two others, which weighed 
19 grams each, died after 7 and 8 
hours respectively. The control mice 
died after 5 and 6 hours respec- 
tively. 
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S -W TRANSMITTERS 
Low -Power Modulator 

, 

" 

Top view of the 

By LEONARD VICTOR, WZDHN 

low -power modulator, together with microphone and battery shown 
at the left of the photo. 

The radio frequency amplifier, using 
a type '46 tube, is capable of taking 20 
watts of power while being fully modu- 
lated. Hence, our problem was to se- 
cure some modulator (which in reality 
is only a speech power -amplifier), which 
would deliver 10 watts of undistorted 
audio, with good quality, and still not 
use any costly equipment. 

Ordinary audio amplification, known 
as class "A," is very low in efficiency. 
To get our needed ten watts of audio, 
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it would be necessary for us to use 
more than 100 watts input, which is 
much more than the entire radio fre- 
quency end of the transmitter uses. 

Recently, however, a riew system of 
audio, known as Class A Prime, has 
come into common use. This system is 
a hybrid, somewhere between class A 
and class B in operation. Efficiency 
with Class A Prime is of the order of 
35%, which is much better than the 
8% to 10% efficiency obtainable with 
straight Class A. 
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One of the new tubes on the market, 
known as the 2A3, is admirably suited 
for "A Prime" operation. This tube is 
a triode, the big overgrown brother of 
the type '45. A pair of these tubes, 
operating in push-pull, will deliver be- 
tween 10 and 12 watts of undistorted 
audio with only 250 to 300 volts on the 
plate. Second harmonic distortion with 
these tubes is very low. 

At this point it might be advisable 
to again repeat the rules for matching 
the modulator to a radio frequency am- 
plifier. 

1. Determine the audio output of the 
modulator (in this case 10 watts). 

2. Determine the output impedance, or 
loud resistance into which the modulator 
works best. (The load resistance for the 
secondary of the 2A3 output transformer 
is 4000 ohms.) 

3. Find a value of voltage and current 
twice the audio output of the modulator 
that produces the correct value of load re- 
sistance. Ohm's law is used to determine' 
the correct current and voltage values. The 
law is: "Current, in amperes equals voltage 
divided by resistance:'-(I=E/R). Hence, 
if we substitute 4000 ohms, the proper load 
value for R, a few simple arithmetical cal- 
culations will indicate what value that 
equals 20 watts power input, approximate- 
ly, also satisfies the requirements of proper 
load resistance. Power input in watts is 
determined by multiplying the plate voltage 
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Wiring diagrams, both schematic and 
also, 

physical, for building the modulator here described by Mr. Victor are reproduced above; 
details for connecting single and double button nukes. 
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by the plate current in amperes. For ex- 
ample, 300 volts times .07 amperes, (70 
milliamperes) equals 21 watts, which forms 
an approximate load resistance of 4000 
ohms. In like manner, the proper values 
of power input to a radio frequency am- 
plifier can be determined for virtually any 
values of voltage, current and impedance. 

The modulator is actually a three -stage 
audio amplifier. The first stage uses a 
'56 tube, transformer coupled into two 
type '56 tubes in push-pull. These tubes 
are likewise transformer coupled into the 
two push-pull output tubes. The plates 
of the output tubes connect to a special 
2A3 output transformer, the secondary of 
which works into a 4000 ohm load. An 
extremely heavy grid swing is necessary 
on the 2A3's, which is the reason for the 
use of two preceding audio stages. 

The unit is built on a board 21" long by 
12" wide. Two one inch under supports 
allow space under the board for wiring. 
On the front end of the board, from left 
to right, the layout is as follows: 

Microphone transformer, first audio tube, 
push-pull input transformer, two second 
audio tubes, push-pull interstage trans- 
former, output tubes, and special output 
transformer. 

The layout on the back edge of the 
board, from left to right, is: 

Power transformer, rectifier tube, 8 mf. 
filter condenser, filter choke, 16 mf. filter 
condenser, and 2 mf. output condenser. 

In all audio work, only the best of 
equipment should be used, especially when 
another's ears are to hear the result. 
Ground all the audio transformer frames, 
and also the power transformer frame. 
This will help to eliminate hum, and the 
motor -boating that sometimes occurs with 
more than two stages of audio. The mod- 
ulator is a relatively simple unit, and, pro- 
vided good parts are used, and the di- 
agrammatic and pictorial representations 
accompanying this . article are carefully 
followed, no trouble will be experienced 
in getting the unit in operation. 

Inasmuch as the microphone is the start- 
ing point of the transmitter, and can ruin 
the quality of the transmission, no matter 
how good the rest of the apparatus is, it 
might be well to interject a word as to its 
care and operation. 

There are some very good single -button 
tnicrophones on the market, and admirable 
results can be obtained with them, but ex- 
treme care should be taken in the choice 
of the instrument. The single -button mic- 
rophone transformer should have an im- 
pedance of 200 ohms. Not more than six 
volts should be used on a single button, 
unless the manufacturer's instructions 
specify a higher voltage. 

Recently, some very fine double -button 
mikes have been put on the market at 
prices almost as low as those charged for 
singles. If it can in any way be afforded, 
a double -button mike is an excellent thing 
to use, as it produces a great improvement 
in quality. The double -button mike trans- 
former is necessarily center -tapped, and 
is usually of 200 ohms, impedance, per 
button. A double button microphone should 
never be used on more than 3 volts, unless 
the manufacturer so specifies. 

Never move or jar a microphone while 
it is connected to the battery, and always 
remember that it is an extremely delicate 
piece of equipment that should be han- 
dled with care. The best "approach" is 
to talk across the face of the microphone, 
as this minimizes breath hiss. If a double 
button mike is used, have, "ma," or the 
"YLF," (young lady friend), sew a little 
cloth cover to put over it. This will keep 
out dust and dirt, as well as protect the 
diaphragm from corrosion by moisture 
condensed from the speaker's breath. 

Tuning Hints 
The R.F. end of the set is tuned up in 

the normal way, as decribed last month, with the exception of the fact that the 
nrodulation choke is in series with the 
positive lead. Load up the antenna to ex- actly 70 milliamperes, making sure that there is 300 volts on the plate of the 
amplifier. The oscillator is run at the full 
voltage of the power supply, somewhere 
between 350 and 400 volts. Now "fire up" 
the modulator and check in the monitor; 
the voice of the person speaking into the 
mike should be heard clearly and distinct- 
ly at zero beat in the monitor. A dia- 
gram is shown for a little crystal monitor 
to be used to check on the quality of the transmitter. A small flashlight bulb con- 
nected in series with the antenna lead, 
should flicker up much brighter than nor- 

mal when a person speaks into the micro- phone. It may be necessary to use a 45 volt battery as grid bias for the 46 ampli- 
fier instead of the resistance. A circuit 
diagram shows how to connect and by- 
pass it. 

The milliámmeter in the lead to the plate 
of the R. F. tube should never swing more than 4 or 5 mills (M.A.); a larger swing than this indicates distortion. .Cut 
down on the battery current until there 
is only a slight swing, if any. Keep the transmitter and modulator as far from 
each other as possible to prevent R. F. pickup in the audio end. 

A little careful tuning, testing, and 
checking in the monitor will do a lot to get a good signal that makes or breaks a fellow's reputation on the air. 

As one old-timer said: "It's more the operator, and what he does, than the ap- paratus itself, that makes a good station." Let's hope you are all the kind of op's, and build up the kind of stations that would make any "old timer" proud. 73's. 

Parts List 
Microphone transformer, National. (Also 

R. T. Co.) 
3 -5 -prong sockets, Eby. 
3 -4 -prong sockets, Eby. 
Push-pull input transformer, National. (R. 

T. Co.) 
Push-pull interstage transformer, Na- 

tional. (R, T. Co.) 
2A3 output transformer, National. (R. T. 

Co.) 
2 mf. 1000 volt paper condenser, Flecht- 

heim. 
1-Power transformer, National. (R. T. 

Co.) 
3-8 mf. 500 volt electrolytic condensers, 

Flechtheim. 
2-30 henry 100 mill. chokes. 
1-3000 ohm 1 -watt resistor, Lynch (Inter- 

national). 
1-1500 ohm 1 -watt resistor, Lynch (Inter- 

national). 
1-750 ohm 10 watt wire -wound resistor. 
2-1mf. 200 volt paper condenser. Flecht- 

heim. 
1-50 volt 5 mf. electrolytic condenser. 
1-Microphone; (Amplion; Lifetime; Miles,; 

Mayo; Maylux). 

An Ultra -Simple Modulation System 
IN order that I may show you that 
this will really work, and work well, 

I will merely say that I have QSL cards 
from a station in Bondsville, Mass., 
and one in Lorain, Ohio, which 'I 
worked one night in a three way con- 
tact on 160 meter phone a year or so 
ago from ' Chicago, from my station 
W9KRI. The reports were-from 
W1KK QSA 4 R 6 Tone quite good; 
from W8HBI T8, QSA 5 R 6. That is 
the only dx I can show, as I never 
tried it again. I built it that night, 
and tore it apart the same night fired 
by my luck to make a more pretentious 
modulator. The other day I hooked 
it up again, to test it before writing 
this article, and it worked fine during a 
few local contacts. The surprising 
thing was that during the first men- 
tioned contact with Bondsville and 
Lorain I was using a 45 oscillator and 
a 45 final (not crystal), with 180 volts 
on them and my input was less than 
two watts! I know of a case where 
another ham used it on 20 meter phone, 
and worked several foreign countries 
with it, modulating a 50 watt tube in 
the final. 

The total material necessary to 
change from CW to phone is one mi- 
crophone, 1 microphone transformer, 
one 56 tube (or a 27), one 2000 ohm 
resistor, one % mf. condenser, and one 
socket for the tube. All of these parts 
are cheap, and most hams probably 
have them on hand. The circuit is 

By Jerrold A. Swank, W8HXR 

self explanatory, I think. The two 
leads are inserted in place of the regu- 
lar grid -leak resistor. In the case of 

A Simple 1 -tube Modulator for MOPA 
transmitter. 

a pair of 46s in a final, the grid -leak 
resistor is only 1000 ohms or less, and 
therefor you may leave it in, and mere- 
ly insert the lead : in place of the key 
if it is being keyed in the grid lead, as 
most operators key their 46s. As you 
can see, the tube becomes a variable 

grid leak, with the variations in grid 
current being changed by the voice cur- 
rents applied to the grid of the 56 tube. 
It is very easy to obtain high percent- 
age modulation. In fact, it must be 
carefully watched to prevent overmodu- 
lation. The drawback to it is the same 
as with all forms of grid modulation, 
that you must run the tube at 25 per 
cent of its rating so that there will be 
capacity for the modulation peaks of 
4 times the carrier power. So a pair of 
46s that normally run at 50 watts in- 
put on CW will only give 12% watts on 
phone, but that 12% watts will be fully 
modulated. Overmodulation can be de- 
tected easily in two ways. First, the 
plate meter must not flicker. Flicker- 
ing of the needle indicates overmodu- 
lation. Also, by listening to the 
speech (as you talk) -with a pair of 
phones attached to a monitor, the qual- 
ity will show overmodulation quickly 
with this method. It will get a rough 
rasping quality. The proper way to 
adjust it is to set the excitation for 
your final stage so that modulation 
gives the maximum increase in current 
when you talk. However, I have al- 
ways had good luck just sticking it in 
the keying jack and talking and listen- 
ing on my receiver. This may not give 
you all the efficiency obtainable, but 
everyone does not have an antenna 
ammeter. My experience has been that 
the tube drops the input very nearly 
to the right amount for proper operation. 
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Crystal Portable Transmitter 

'Note the fine "professional" appearance of this portable transmitter. The key 
connects to the twisted pair at the left of the set; the plug on the heavy cord at 
right is inserted into any 110 volt. 60 cycle A.C. outlet. Daly a single -wire Hertz 

antenna, 132 feet long, is neeemsary. 

NEARLY every Ham at some time 
longs for a portable transmitter. 

Particularly during the summer when 
camping trips and other vacationing 
activities take us away from the "old 
home town". And who will question the 

thrill of communicating with the "folks" 
especially when we can brag about the 
fine time we're having and all the "big 
fish" we nearly landed. Of course any 
ham that takes a portable on a vacation 
just for the sake of "operating a rig" 

This "portable" transmitter is up 
to the minute and maintains a very 
constant frequency, thanks to the 
use of a crystal. The transmitter is 
designed to operate on 110 volts, 
60 cycle, A.C. and may be operated 
from a 6 -volt storage battery by 
using one of the new "converters" 
which delivers 110 volts 60 -cycle 
A.C. This set weighs but 10 pounds, 
yet it has held communication over 
1000 miles on actual test by the 

author. Its output is 8 watts. 

should do little bragging, having had 
radio all year. Portables are nice to 
have around the shack at all times and 
should not be considered simply vacation 
equipment. Many uses for portables will 
suggest themselves and of them no men- 
tion need be made. 

Should Be Well Built 
Portable transmitters should be built 

as well as the regular "home" station, if 
not better. They are apt to be subjected 
to some hard usage now and then. Most 
portables we have seen have been made 
up of all the old "junk" that could be 
found, dating back to the year one. The 
best of circuits and parts should be used, 
because a rig suitable for portable use 
will most necessarily have very low out- 
put, which means that the signal emitted 
should be of the steadiest and clearest 
in order to cut through QRM and QRN 
with the least difficulty. 

CRYSTAL R.F.0 
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(loth schematic and picture wiring diagrams are given above which ke it a "cinch" to build a duplicate of Mr- 9huart's 
very attractive short-wave transmitter; it is designed for CW (rode) trnnsmissiou. 
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By Art Gregor 
There are several kinds of portables, such as transceivers 

-A.C. and battery; battery -operated transmitters, and 
another type which is operated directly from the A.C. light- 
ing mains. It is the latter that appeals to the writer most 
because they are far more economical to operate and usually 
provide more output per pound of weight. True, they have 
their limitations in that they cannot be used in places where 
there is no A.C. available, but, let's not forget that the 
average "ham" has a car and right here is the solution to 
the battery problem. Converters can now be readily obtained 
that will deliver 110 volts A.C. 60 cycles, directly from a 6 -volt 
storage battery. So after all the A.C. operated portable gets 
the vote, says the designer, George W. Shuart, W2AMN. 

Nine inches wide, ten inches high, and six 
inches deep. Output ; a good eight watts. 
Circuit ; crystal -controlled M OP A; Sig- 
nal ; XPDC, the best that can be obtained. 
A real portable/-you guess! 

Tubes an Important Factor 
Choosing the type of tubes for a portable 

deserves quite some thought. Tubes of the 
receiving type of course have to be used in 
a portable of very small dimensions, because 
there is little room for a power supply that 
would produce high voltage. Therefore trans- 
mitting tubes cannot be used to any advan- 
tage. After studying the tube manual for 
hours, and after every other tube had been 
investigated-the 89 was chosen as the oscil- 
lator and R.F. amplifier tubes. This tube 
is the little brother of the 59 and will do 
the job just as well as the 59, only with less 
power out -put. The 89 can be used as a 
class "A," class "B" or pentode amplifier. 
The suppressor grid is brought out to a pin 
on the base; making a six -pin base with the 
control grid coming out to a cap on the top 
of the envelope. 

Incidentally, before we forget it, if one 
can find space in the carrying case for it, 
a 37 could be used as an audio amplifier 
and employed to modulate the suppressor 
grid of the amplifier. This would mean 
that we could have a very "nifty" low - 
powered phone rig. The 89 has a 6.3 volt 
heater and is of the heater -cathode type. 
The rectifier tube is also of the automobile 
type and requires 6.3 volts for the heater. 
Because all the tubes have indirectly heated 
cathodes the heaters can all be run from the 
same winding on the power transformer. 
Looking at the data sheet for the 89 we 
find that it will stand 90 milliamperes peak 
plate current at 250 volts, for class "B" 
service, so there is no danger of damaging 
the tube by drawing heavy plate currents. 
In this transmitter the 89's have 300 "volts 
on the plates and the highest plate current 

Extremely neat ap- pearance of the 
portable CIV trans- 
mitter, which uses 
but 2 tubes and op- 
erates from any 110 
volt, 00 cycle A.C. 
circuit. It can easily be adapted to phone" transmis- 
sion by the simple 
addition of a single 
37 tube, as explained 

in the text. 

Another view of the 
2 -tube portable CIV 
transmitter,, b u l 1 t 
n n d successfully 
tested by Mr. Shuart. 

A portable must be small in size, light in weight, have 
fairly good output and deliver a steady, piercing signal. 
Right you are-it must be crystal controlled! The rig shown 
in the pictures has just about all that any real ham could 
desire, and I can guarantee that unlike many other sets 
I have built, this one will never be dismantled. 

The weight is ten and one-half pounds. 

for the amplifier is 50 milliamperes. Maxi- 
mum output is attained at this input and 
there is no benefit in running it any higher. 
The oscillator draws normally under load 
30 mills (M.A.), the plate voltage also 
being 300. 

The 84 rectifier is slightly overloaded but 
has withstood the overload very nicely. It 
is rated at 225 volts and 50 mills, (M.A.) 
The insulation between the heater and 
cathode fortunately is specified at 300 
volts. 

Transmitter Circuit Conventional 
The circuit of this transmitter is conven- 

tional in every respect. No trick circuits 
should be used in portable transmitters!: 
Shunt plate -feed is used for both oscillator 
and amplifier in order that the two 140-mmf. 
tuning condensers could he mounted directly 
on the metal panel with no danger of short- 
circuit. The plate voltage is fed through 
receiving type 2.5 mh. r.f. chokes. Grid - 
leak bias is used in the oscillator circuit for 
simplicity. This is a 100,000 ohm, 2 watt 
resistor. The screen-rrid voltage for the 
oscillator is obtained through the use of a 
50,000 ohm series resistor connected directly 
to the high voltage. Excitation is taken from 
the oscillator plate tank coil at approxi- 
mately one-third the total number of turns 
from the ground end of the coil. If it is 
taken from a point nearer the Plate or hot 
end of the coil the tube will not oscillate 
readily and results will be very unsatisfac- 
tory. A .0001-inf. mica condénser is used 
as a blócking condenser and also serves as 
the means of feeding RF to the grid circuit 
of the amplifier tube. The grid of the am- 
plifier is also shunt fed. A 2.5 mh. RF 
choke is used here also and in order to limit 
the plate current of the amplifier tube a 
5,000 ohm 2 watt resistor is used as a grid 
léak. This is possible because the two grids 
(control and screen) are connected together, 
the tube then operating in class B fashion. 

The amplifier plate circuit is identical to 
that of the oscillator except for the neu- 
tralizing coil which is wound at the ground 
end of the plate coil. The amplifier op- 
erates on the same frequency as the oscil- 
lator, and as the 89 is not a screen -grid tube, 
it has to be neutralized in order to prevent 
self -oscillation. The 100 mmf. postage stamp 
compression type condenser (nc) serves as 
the neutralizing adjustment. 

The plate current for both oscillator and 
amplifier tubes is measured by a single 0-50 
milliammeter. This is accomplished by a 
double -pole double -throw push switch ; a 
knife switch call also be used. 

The power supply is located on the bottom 
shelf and there is just enough space to mount 
the 300-0-300 transformer, the 30 henry 
filter choke and the double 8 mf. 500 volt 
electrolytic filter condenser. I order that 
all these parts including the meter would 
fit in such a small place the 84 rectifier 
tube is mounted against the front panel and 
lies in a horizontal position. This position 
is OIi for the 84 because of the type of 
cathode it has. 

Looking at the front panel we find the 
oscillator tuning control to the right and 
the amplifier to the left. The crystal is 
mounted on the outside of the panel just 
below the oscillator control. This is done 
in order that the crystal will not be subjected 
to the heat inside the box while the set is 
in operation. The flexible leads coming 
through the panel on the left side are the 
"keying" leads and are connected in the 
cathode circuit of the amplifier. The two 
black buttons are for switching the meter 
and turning the oscillator on and off. 

Tuning and Operating Hints 
Tuning and operating the portable is very 

simple. Adjust the oscillator for minimum 
plate current, a dip will be noticed in the 
plate current and this will indicate that the 
crystal is oscillating. Then with the key 
circuit of the amplifier open, swing the am- 
plifier plate condenser back and forth until 
a change in oscillator plate current is no- 
ticed. Then adjust the neutralizing cou- 
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denser until swinging the amplifier con- 
denser has no effect upon the oscillator plate 
current. The amplifier will be sufficiently 
neutralized at this point. Then close the 
key and tune the amplifier tank to a point 
where the amplifier plate current is mini- 
mum. This will be between 5 and 10 milli- 
amperes. We are now ready to connect the 
antenna. 

For portable transmitters we need the 
most simple and efficient type of antenna, 
one that can be put up at a minute's notice 
and with the least trouble. The writer se- 
lected the end -fed Hertz. That is, one single 
wire which is fed directly at the end and 
which is clipped directly onto the plate tank 
coil. This antenna should be approximately 
112 feet long. And it is tapped to the plate 
coil one-third the distance from the plate 
end of the coil. This arrangement will drive 
the plate current of the amplifier up to about 
45 or 50 mills. (M.A.) With this arrange- 
ment no trouble was experienced in working 
stations over 1,000 miles distant. 

The coils used are of the plug-in type as 
the forms were of the proper size and they 

can be changed easily if_ one wishes to op- 
erate in another band. The oscillator coil 
consists of 30 turns of No. 18 solid copper 
magnet wire, with single cotton covering_ 
The amplifier coil has 33 turns of the same 
wire and the windings are given a coating 
of coil dope to make them firm and weather- 
proof. The neutralizing coil is wound at 
the bottom of the amplifier coil and has 10 
turns of No. 26 D.S.C. wire. Standard Na- 
Ald 1'/4 inch four -prong coil forms are used. 

Here's a swell portable transmitter which 
should meet the most exacting requirements 
and will delight the builder with it's fine per- 
formance. Moreover, it can be built for a 
cost of only a few dollars. 

Parts List for Portable Transmitter 
1-Card index file box, see text. 
1-8'/4x9' inch aluminum panel, Blan 

(Eorrol). 
2-140 mmf. variable midget condensers.; 

Hammarlund. 
1-100 mud. compression type variable con- 

denser ; Na-Ald. 
1-.01 mf. mica condenser. 

2-100 mmf. mica condensers. 
2-500 mmf. mica condensers. 
1-double 8 mf. electrolytic filter condenser 

(500 volt). 
1-5,000 ohm 2 watt resistor. 
1-100,000 ohm 2 watt resistor. 
4-2.5 mh. receiving type R.F. chokes; Na- 

tional (Hammarlund). 
2 -4 -prong isolantite sockets; National 

(Hammarlund). 
2-G -prong isolantite sockets; National 

(Hammarlund). 
1 -4 -prong wafer socket; Na-Ald. 
2 -4 -prong Na-Ald coil forms. 
1-0-50 milliammeter. 
1-D.P.D.T. push switch; Bian. 
l-S.P.S.T. push switch.; Blan. 
1-300-0-300 v., 6.3 v. 100 mill. (151:.A.) 

power transformer. 
1-30 Henry 100 mill. filter choke. 
2-89 tubes RCA Radiotron. 
1-84 tube RCA Radiotron. 
2-aluminum brackets (shelf -supports) 

Blan. 
1-80 meter crystal ; Blilely. 

"Break - In" Monitoring 
By DONALD McKINLEY, 

VE3AU 
The monitor (Fig. 1) is the typical 

oscillating frequency meter ; its funda- 
mental frequency hieing in the 160 meter 
band and the second, fourth and eighth 
harmonics used to check up on the 
transmitter in the usual way. The 
accompanying reference table gives the 
various values of inductance and ca- 
pacity. 

It will be found that the trimmer con- 
dénser C2 will be set at about full ca- 
pácity, which, incidentally, helps to 
provide that Hi -C tank which is, quite 
as important for frequency stability in 
monitors as in transmitters. The meter 
is calibrated by the zeró beat method 
and the trimmer may be adjusted slight- 
ly from time to time if the dial read- 
ings should happen to slip from the 
calibration curve. A D.C. "battery" 
tube is used because the A.C. tubes seem 
to modulate and fail to give a faithful 
reproduction of the signal from the 
transmitter. However, if perfect fidel- 
ity in the reproduction of the trans- 
mitter note is not required, a' 227 tube 
may be substituted for operation from 
the receiver filament transformer. 

The receiver at this station is typical 
of the usual home-made job (Fig. 2) but 
the principle of break-in monitoring 
can be applied to almost any receiver. 

The lead P1 from the monitor is con- 
nected to the plate end P2 of the amplifier 
choke (in this case, an audio transformer 
with windings in series) and the filament 
return is completed by a connection to the 
"B minus." In the case of receivers using 
two stages of amplification the lead P1 may 
well be connected to the plate side of the 
primary of the last transformer since one 
stage of audio has proved ample for all 
harmonic beats up to the eighth (20 meter 
band). 

It is easily seen that the output from both 
the detector and the monitor is fed simul- 
taneously into the same phones, the same 
"B" potential being used for all tubes. 

When the transmitter key is pressed the 
detector of course is immediately blocked 
with excessive R.F. and the only signal 
heard will be the beat note when the moni- 
tor is tuned to the transmitter wave. The 
frequency corresponding to this dial read- 
ing we can now find from the calibration 
Curve. 

Circuit for the clever "break-in" monitoring system here described by Mr. McKinley, which permits hearing the "home" signal and also a "break-in" signal from an outside station. 
However, to make assurance doubly sure 

we let up the key, the detector immediately 
functions (unless the transmitter output 
is about a thousand watts, in which case 
it may be paralyzed for a few seconds) and 
we tune the receiver over the band till the 
bent from the monitor is heard. Frequency 
observation is highly important in these 
days of uncertain amateur privileges and 
this system of "check and double-check" is 
good insurance against having your license 
cancelled for off -frequency operation. 

Assuming that the other station is located 
in the usual manner, i.e., after a CQ, a call, 
or on schedule, we now make use of the 
break-in monitoring system. Your monitor 
is tuned to your own transmitter while 
your receiver is tuned to the other station. 
Thus when the key is up you hear the 
other station (from your receiver) and 
when it is down you hear your own signals 
(from your monitor). No switches to 
throw, no plugs to fiddle with, no delay. 
merely pound the key or swing the "bug." 

Obviously, of course, if the transmitters 
at both stations are on exactly the same 
frequency, both your receiver and your 
monitor would be on the same wave as the 
transmitter and in addition to hearing the 

other fellow's signals (key up) and the 
monitor -transmitter beat note (key down) 
the monitor -receiver beat note will also he 
heard (key up or down). However this 
condition occurs very rarely and in any case 
it .is found that a shift of five kilocycles 
obviates any difficulty. 

Harmonic Monitor Parts List 
L1-18 turns No. 24 D.C.C. wire on a form 

1.5 inches in diam. 
L2-70 turns No. 24 D.C.C. on same form 

and spaced .23 inches from Ll. 
C1-50 mmf. midget condenser, with large 

tuning dial (25 mmf.). National. 
C2-100 mmf. midget condenser, with knob 

for occasional adjustment. National. 
C3-.002 mf. by-pass condenser. Cornell- 

Dubilier. 
R.F.C.-Radio frequency choke 100 turns 

No. 30 D.C.C. on half -inch form; or 
National 2.5 M.H. R.F. choke. 

T-Battery-operated tube (type '01-A, '99, 
'30, etc.). RCA Radiotron. 

R-Filament rheostat for above tube. (A 
fixed resistor would be better.) 

An aluminum panel, wooden base -board,. 
screws, etc., to complete the job. 
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Note the unusual as well as convenient layout of 
parts, which permits the use of a panel arrange- 

ment. 

A Medium Power Transmitter 
Using New Type Tubes 

THE average conversation between 
two newly acquainted amateurs 

starts off something like this: "How 
many watts do you get out of your 
210's and how red do the plates get?" 
These words must have been ringing 
in the tube manufacturers ears and 
prompted them to put out new tubes 
having an output rating that is some- 
where in between the 210 and the 50 
watt (03A) tube. The tubes used in 
this transmitter are the new type 830, 
having an output of approximately 
twice that obtained from the average 
210 type tube. This tube does not 
work with the same voltages as the 
210 and therefore one would naturally 
expect the output to be somewhat high- 
er. The writer has used the type 830's 

ANT 
FEEDER 830 

.001 
MF 

(EACH) 

"`\ 
10V, AZ 

FIL 

This transmitter provides all that 
anyone could ask for in the line 
of power and it is capable of pro- 
ducing a very clear and steady 
signal. Next month we will de- 
scribe a suitable "power supply" 

for this transmitter. 

over a period of several. months, with 
800 volts on the plates, and the trans- 
mitter has emitted an extremely steady 
and pure signal. Due to the construc- 

tion of the tube, together with its 
graphite plate, creeping - formerly 
caused by displacement of elements 
during changes in temperature of the 
tube, have been reduced to a minimum. 
In forming the layout used in this 
transmitter, a special effort was made 
to place the parts so that a panel could 
be mounted in the front of the base. 
The usual push-pull layouts do not per- 
mit the use of a front panel and still 
maintain a symmetrical appearance. 
The tuning condenser is always mount- 
ed over to one side or the other and 
never directly in the center of the pan- 
el. By mounting the two tubes on 
either side of the tuning condenser, as 
shown in the photograph, it was 
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The above diagram clearly shows all connections, also values Pictorial diagram clearly shows the construction of the plug-in 
of the various parts. grid coils and other components. 
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possible to obtain a perfectly symmetrical 
layout which facilitates the use of a front 
panel. 

The stand-off insulators supporting the 
plate tank coil are equipped with jacks to 
accommodate the bananna type plugs, which 
are attached to each end of the plate coil. 
This allows easy changing of coils without 
the application of a pair of pliers. The an- 
tenna coils, of course, do not need to be 
changed and are not of the plug-in type. 
They are spaced about one inch from the 
plate tank coil and may be turned at vari- 
ous angles relative to the plate tank, in 
order to obtain a proper degree of coupling. 
Looking at the bottom of this transmitter, 
we will see that the R.F. plate choke, plate 
by-pass condenser, grid -leak, together with 
the filament by-pass condenser and center - 
tapped filament resistors have been mounted 
on the underside of the board. ' 

Referring to the circuit diagram it will 
be seen that a 10,000 ohm grid -leak is used 
and this proved to be the optimum value. 
Filament by-pass condensers are shown, 
although in many cases they may not be 
necessary. In this particular transmitter 
it was found that .001 mf. condensers gave 
a decidedly improved signal. 

After this transmitter is completely 
wired and the coils are constructed as 

Coil Table for Transmitter 
Grid coils "close wound" on 1 inch dia. 

bakelite tube. 
20 meters 7 turns No. 28 D.S.C. each coil 
40 meters 18 turns. No. 28 D.S.C. each coil 
80 meters 35 turns No. 28 D.S.C. each coil 

Plate coils. 
20 meters 4 turns 
40 meters 6 turns 
80 meters 12 turns 

Antenna coils have 4 turns each of is 
copper tubing wound with an inside di- 
ameter of 21/a inches. 

Plate coils made of 1/a inch copper tubing 
inside diameter of coil is 21/2 inches. 

Paifts for Transmitter 
,L-set of coils (see coil table) 
1-.00044 to .0005 mf. transmitting con- 

denser. National (Hammarlund: Cardwell) 
2-.0001 mf. fixed (mica) transmitting con- 

densers (2,000 vt.) 
2-.001 mf. fixed (mica) transmitting con- 

densers (2,000 vt.) 
1-100 ohm C.T. resistor. R. T. Co. 
1-10,000 ohm 20 watt grid -leak. 
2-4 prong isolantite sockets. National (Ham- 

marlund) 
2-type 830 tubes. Sylvania. 

The two photos, above, show top and perspective views of the power supply. 

Power Supply Unit 
For the "Medium Power -Transmitter" 

By GEORGE W. SHUART, W2AMN 

THE power supply de- 
scribed in this article 

was especially constructed 
to operate the medium - 
power transmitter described 

in the February SHORT WAVE CRAFT. 
Care was exercised in choosing the 

different parts for this power supply 
in order that it would have a good 
safety factor and be free from future 
maintenance trouble. Separate fila- 
ment transformers are used for the 
power oscillator tubes and the 866 recti- 
fiers. It is safe to say that the ma- 
jority of poor quality notes to be heard 
on the various amateur bands are 
caused by inferior power supplies 
rather than poorly designed RF por- 
tions of the transmitters. One rule 
which should never be violated in trans- 
mitters using self-controlled oscillators 
is to use separate filament transformer 
for the oscillator filaments. In almost 
every case where a poor note is en- 

countered and where it is impossible 
to obtain a pure D.C. signal, the use 
of a separate oscillator filament trans- 
former will cure the trouble. If you 
are having trouble of this sort try a 
separate transformers. 

A separate transformer for the recti- 
fier does not seem to effect the charac- 
acter of the note and is only used to 
maintain the filament voltage constant 
while the transmiter is being keyed and 
results in longer tube life. 

In order to obtain the full value of 
the tubes used in last month's (Feb.) 
transmitter it is necessary to have from 
750 to 800 volts on the plates. It is 
rather useless to install larger tubes and 
use the same plate voltage that was 
used on the smaller tubes. 

The plate transformer that filled the 
bill the most satisfactory was a unit 
having 800 volts each side of center 
tap and rated at 150 milliamperes. 
This transformer has no filament 

shown in the attached coil table, the plate 
tank condenser should be adjusted for a 
minimum of plate current. At this point 
a monitor should be used in checking the 
frequency. If the frequency is too low it 
is permissible to detune the plate -tank con- 
denser to the high frequency side of reson- 
ance with the grid coil. Never tune the 
plate tuning condenser to the low fre- 
quency side of resonance with the grid 
coil, or a "poor quality" signal, with in- 
ttability, will result! In other words the 
grid coil should be constructed so that 
resonance with a plate coil is at a lower 
frequency than the frequency on which one 
desires'to work. After the transmitter has 
been adjusted to the approximate frequency 
at which you wish to work, attach the an- 
tenna feeder to the antenna coils. Tune 
the antenna condenser or condensers, which- 
ever the case may be, until the plate cur- 
rent rises to a value of about 100 mils. 
(M.A.). Now loosen the coupling between 
the antenna and plate coils until the an- 
tenna condenser can be rotated through 
resonance with the plate current reaching 
a value not higher than about 125 milli- 
amperes. With the transmitter adjusted 
as outlined above, you should obtain a puré 
D.C. signal, very closely approaching the 
stability of the crystal. In fact "crystal" 
reports have been obtained with this trans- 
mitter.-George W. Shuart, W2AMN. 
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windings and hence is not suitable 
where separate filament transformers 
are not contemplated. 

It is an accepted theory that mer- 
cury-vapor rectifier tubes are unques- 
tionably better than ordinary vacuum 
tubes, because of their low and more 
constant voltage drop. However, these 
tubes create quite a lot of noise in the 
receiver because with a bleeder resistor, 
they are operating constantly. Here 
again separate filament transformers 
are an asset, because the high voltage 
transformer primary can be opened at 
will and without affecting the fila- 
ments, to obtain quiet reception. 

The filter is the next in line on the power 
supply and deserves very careful attention. 
;tithing but the best chokes should be used 
together with condensers that will not punc- 
ture because of exceeding their rated voltage. 
It is much cheaper to start off by using good 
condensers rated to operate Continuously at 
the voltage used, with no further expense, 
than to use low voltage condensers and he in 
danger of not only ruining the condensers but 
the rectifier tubes as well. 

Chokes 
The filter chokes emplo :ed are 15 henry 

heavy-duty units rated at 250- mills. These 
may seem to be heavier than necessary but a 
choke of this type provides better regulation 
and there is no danger of saturation due to 
over -loading. 
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CHOKE INPUT . 700V. AT 130 MA 
MF. CONO. SOON. AT. 150 MA. 

PEAK 1200V. AT 30 MA. 

T1 

Who couldn't build this power supply unit with the aid of the excellent diagrams shown above? The author has specified good 'healthy sized" chokes and condensers, so that a steady, full voltage is maintained at all times. 

With mercury vapor rectifier tubes it is 
generally accepted that a choke -coupled input 
to the filter is best. The diagram shows this 
method. And the resultant voltage with a 
130 mill drain is 700 volts. With condenser 
input (C dotted in) the voltage is raised' to 
800 with a 150 milliampere load. The steady 
D.C. voltage across the filter condensers with 
a 1 M.F. condenser input to the filter system, 
and with no load other than tite .30 mills 
(M.A.) drawn by the 40,000 ohm bleeder, is 
1,200 volts. This may seem too high for the 
1,000 volt filter condensers, but on the other 
baud a good paper condenser, rated at- 1,000 
working volts, will stand around 1,500 volts 
peak, without breaking down ; this applies to 
condensers cl -c2. C should have a working 
voltage of around 1,500. The 800 volts ob- 
tained with condenser input provides a notice- 
able increase in R.F. output of the transmitter 
over the 700 obtained with choke input and 
no ill effect to the rectifier tubes was expert-. 
enced, because even with condenser input the, 
tubes are run far below their rating. By no 
means, however, should this power supply he 
operated without a bleeder resistor. 40.000 

Parts List for Power Supply 
1 800-0-800 volt 150 M.A. poiver transformer. 
1 10 volt 7 amp. filament transformer. (For 

830 tubes.) 
1 2.5 volt filament transformer. (For 866 

tubes.) 
2 15 henry 250 milliampere filter chokes. 

2 2 mf. 1,000 (working voltage) filter con- 
densers. 

1 1 mf. 1,500 (working voltage) filter con- 
denser; optional for cond. input. 

1 40,000 ohm bleeder resistor, 50 watt. 
2 4 prong sockets. 

2 866 mercury vapor rectifier tubes. 

ohms is indicated but a much lower value 
would improve the regulation considerably. 
Lower values of bleeder resistances would im- 
pose a further load on the power transformer 
and this would necessitate a lower plate input 
to the oscillator tubes. In other words if the 
oscillators were drawing 150 mills (M.A.) 
and the bleeder 50 mills (M.A.) the 150 M.A. 
rating of the power transformer would be 
exceeded and the regulation would he no 
better than with the high resistance bleeder. 

With the 40,000 ohm bleeder and condenser 
input, the voltage is 1,200 with the key up 
and 800 with the tubes oscillating. This, 
while not the best regulation, does not result 
in heavy key impacts or a chirpy note. The 
regulation is twice as good with choke input, 
being 900 with no oscillator load and 700 
with the oscillators drawing 130 mills (M.A.) ; 

the bleeder in each case remaining the same 
value. 

Whether using condenser or choke input, 
this power supply in conjunction with the 
transmitter, produces a pure and steady D.C. 
note. 

A Home in Made Condenser "Mike" 
FOR broadcasting or recording work 
the condenser mike has hardly any 

equal and, in fact, is considered by those 
who should know to be the best type of 
microphone obtainable. 

When compared with the carbon type 
of mike the most important item of in- 
terest where high quality is concerned, 
is the lack of back -ground noises. The 
"frying carbon hiss" which is gener- 
ally associated with that of carbon mikes 
being entirely absent from the conden- 
ser mike, giving the clear bell -like re- 
sponse which can be detected instantly 
by anyone having had experience with 
high quality microphones. 

The writer: has experienced trouble, 
due to the remarkable sensitivity of the 
mike; the trouble was in the nature of 
echo effects, due to the room not being 
acoustically designed for the purpose. 

In the average amateur's shack such 
troubles are to be experienced unless 
special precautions are taken to deaden 
the echoes; usually a number of blan- 
kets, or heavy curtains, hung around 

the room, will prove to be quite satis- 
factory. 

Construction of Microphone 
The drawing clearly shows the various 

parts used in the construction of the 
microphone and all 
the important 
measurements are 
given. It must be 
stressed, in the con- 
struction of an in- 
strument of this 
type, that extreme 
care be taken in all 
machine work in 
order that good 
tone quality will be 
obtained. The dia- 
phragm must be 
stretched carefully 
and it must be free 
of nicks or wrin- 
kles. The material 
used for the dia- 
phragm is either 
tin or aluminum 

foil. .005 inch thick; lay it on a clean 
piece of glass and rub with a piece of 
cloth until free of any irregularities. 
The gaskets are made of three thick- 
nesses of paper about as thick as this 
page.-Australian Radio News. 
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This drawing shows how to make a first-class condenser 
microphone. 
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The author adjusting the D.C. converter while bringing in a 
distant short-wave station. 

Tne tuning condensers consist of a 
two -gang 140 mmf. midget variable, for 
tuning the two grid coils. It is necessary 
to use a small padding condenser connected 
across the first detector grid coil, in order 
to lower the detector frequency to the 
amount of the intermediate below the oscil- 
lator. The value of this condenser should 
be at least 50 mmf. This padding con- 
denser also serves as the trimming con- 
denser and needs a slight adjustment from 
time to time in order to keep the two tuned 
circuits "tracking", as they are tuned over 
quite a wide range of frequencies. 

For best results it was found that the 
oscillator should have 45 volts on the plate. 
It will work with 22.5 but with slightly 
decreased efficiency. The detector voltage 
should be 22.5 in all cases unless regener- 
ation is used. where of course it will have 
to be adjusted for proper results. 

When connected to the broadcast receiver 
it is important to set the BC receiver to 
the frequency at which it is the most sensi- 
tive. This point is usually indicated by a 
pronounced rushing sound in the "BC" set. 
That is, with the volume control full on, the 
"BC" set will produce a high-pitched rush - 

A D. C. 
BatteryOperated 
SoW CONVERTER 
By GEORGE W. SHUART, W2AMN 

Here is a simple, yet highly efficient, short-wave 
converter of the D.C. type. It is operated from 
batteries and employs a type 19 tube, acting both 
as detector and oscillator. Exceptionally fine re- 

sults were obtained on numerous tests. 

ing sound and plenty of background noise 
on either the high or low frequency end of 
the "BC" band. It is at this setting that 
the "BC" set should be adjusted before the 
converter is attached. 

After the converter has been wired and 
connected to the "BC" receiver according 
to the diagram, turn the volume control 
full on and adjust the small padding con- 
denser on the converter to a point where 
there is an indication. of background Noise 
pickup. Then tune the two -gang condenser 
until a station is heard. It is best to start 
off with the 100 to 200 meter coil as there 
are almost always police stations or 160 
meter amateur phone signals to be heard. 
After the knack of tuning has been ac- 
quired other coils can be tried and the vari- 
ous American and foreign short-wave sta- 
tions tuned in. 

Parts List-D.C. Converter 
1 metal chassis. Blan. 
1 2 -gang 140 mmf. var. condenser. Na- 

tional (Hammarlund). 
2 4 -prong wafer sockets. Na-Aid. 
1 6 -prong wafer socket. Na-Aid. 
1 50 mmf. var. condenser. National (Ham- 

taarluud). 

1 

1 
1. 

1 
1 

1 
1 

20 ohm rheostat. 
.0001 mf. mica condensers. 
.00025 mf. mica condenser. 
2.5 to 5 mh. R.F. choke. National. 
(l1ammarlund ). 
dial. National ""B". 
2 meg. gridleak. Lynch. 
20,000 ohm gridleak. Lynch. 
19 tube R.C.A. Radiotron (Arco.). 
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TICKLER COIL GRID COIL 

RANGE OF COILS 16 - 220 METERS 

-GRID COILS - 
Nº.1 7 TURNS 52.18 ENAM.WIRE SPACED OVER II/2" 
Nº.2 13 TURNS Nº.18 ENAM. WIRE SPACED OVER IS/e" 
Nº.3 22 TURNS 58.20 ENAM. WIRE SPACED OVER IS/Er 
Nº.4. 45 TURNS Nº.28 ENAM. WIRE SPACED OVER 1 I/2" 

-TICKLER COIL - 

Nº. I 6 TURNS Nº. 28 ENAM. WIRE CLOSE WOUND . 
Nº.2 9 TURNS Nº. 28 ENAM. WIRE CLOSE WOUND 
513 12 TURNS se. 28 ENAM. WIRE CLOSE WOUND. 
52.4 20 TURNS Nº. 28 ENAM. WIRE CLOSE WOUND. 

SPACE BETWEEN GRID AND TICKLER COILS h/8" 

Bruno coil data. 
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Rear view of the D.C. converter, which is operated from 
batteries and uses only a single 19 tube. 

Both schematic and picture diagrams have been laid out by 
the author as shown above, so that even the tyro can build it. 
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MoNoC01L Converter 
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The "Mono -Coil' S.W. converter appears at the left of the photo, and when connected 
to a broadcast receiver (right), excellent short-wave reception was enjoyed. 

FOR the short-wave fan who is only 
interested in the reception of phone 

or broadcast stations, a good converter 
is the answer to his prayers. A well - 
designed superheterodyne converter 
used in conjunction with a fairly up-to- 
date broadcast (200 to 550 meter) re- 
ceiver will provide really enjoyable 
short-wave reception for several well- 
known reasons. First, we usually have 
a good audio amplifier and speaker, 
which will give nice tone and volume, 
in the "BC" set. Second, the "BC" sets 
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usually have tone -control and the later 
models have automatic volume control; 
these two features alone improve recep- 
tion on the short waves more than can 
be imagined. The tone control can be 
used to lower the hiss and back -ground 
noise usually encountered in S -W recep- 
tion, while the automatic volume control 
will go far to reduce the fading which 
has spoiled many a program. 

Why Converters Fail 
It is just as easy and some times more 

economical to build 
a converter than 
a regular receiver. 
This Mono - Coil 
converter will cost 
no more to build 
than a good three - 
tube receiver and 
the results will be 
far more gratify- 
ing. Many S - W 
fans have lost faith 
in converters be- 
cause of the poor 
results they have 
obtained with them, 
having either built 
or 'purchased small 
one- or two - tube 
converters (o r 
adapters) which 
yielded discourag- 
ing results. Well, a 
two -tube converter, 
unless carefully de- 
signed, will not 
work satisfactorily 
on all "BC sets. If 
the "BC" set is not 
so sensitive no sig- 
nals will be heard. 

er 

7 

Here's how the under -side of the Mono -Coif S.W. converter looks-pretty simple wiring, isn't it? 

A one - tube con- 
verter is hopeless 
unless in the hands 
of a magician and 
then he will prob- 

By GEORGE W. SHUART 
W2AMN 

ably get grey hair trying to pick up even 
the strongest stations. 

Works on Any Broadcast Set 
The Mono -Coil converter will give ex- 

cellent performance on any broadcast 
receiver having at least one stage of 
tuned radio frequency amplification. It 
was designed to give full loud speaker 
volume on the "weakest" foreign sta- 
tion, when used in conjunction with an 
A.C.-D.C. receiver having one stage of 
T.R.F., detector and one audio. These 
sets are known to have poor gain espe- 
cially on the low frequency end of the 
tuning range (around 550 meters) 
where it has to be tuned to work with 
this converter. It was possible to bring 
in stations with enough volume to com- 
pletely over -load the midget and it was 
necessary to turn the volume control 
nearly all the way off to get good tone! 

When used with a set having two 
stages of T.R.F., the combination pro- 
vided one of the most sensitive "SW" 
superbeterodynes we have had the plea- 
sure of working. The fine results pro- 
duced by this converter is due to its 
efficient coil design and the use of the 
stage of I.F. which is incorporated right 
in the converter. The use of this I.F. 
stage makes it possible to use the con- 
verter on any- set, even an old style bat- 
tery receiver. For those living in dis- 
tricts where there is no 110 volt power 
supply, the substitution of 6.3 volt bat- 
tery tubes for those shown in the dia- 
gram, will solve the problem. They 
should be a 6C6 for the detector, a 6C6 
for the oscillator and a 6D6 for the I.F. 
amplifier. A six -volt storage battery 
together with 135 volts of "B" batteries 
will give excellent results. No change 
in the wiring of the converter is neces- 
sary when using the 6.3 volt tubes. 

Separate Tubes Used 
Separate tubes are used for the first 

detector and the high frequency oscil- 
lator. A 2A7 pentagrid converter could, 
of course, have been used but the same 
efficiency cannot be expected for one 
reason and that is that it is difficult to 
lay out the parts so as to provide short 
leads and still have ample shielding. 
Using two separate tubes it is possible 
to get an almost perfect layout and one 
that will allow the best possible shield- 
ing. The chassis used in building the 
converter is the same as used for the 
T.R.F. Mono -Coil set last month. This 
chassis was used, as we said before, 
because it permits a perfect layout with 
the best shielding, and the builder should 
by all means adhere to this design for 
best results. 

The coils used are almost identical 
to those used in the T.R.F. job last 
month. In fact the detector coil is ex- 
actly the same, but the oscillator coil 
requires a slight change in the number 
of turns, it requiring slightly less grid 
turns than the detector coil. Complete 
details are given in the coil drawing. 

The three -turn tickler coil used previously 
has been increased to four turns 
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By a few simple connections, as outlined in the article, 
this converter receives its power directly from the 

" broadcast receiver. No separate eliminators or power 
supplies are necessary. The use of the new "Mono - 
Coils" together with a very efficient circuit design per- 
mits reception on all major stations with exceptionally 
great volume. Three tubes are used-one for the first 
detector, one for the high frequency oscillator, and 
another as the I.F. amplifier. Tests showed remark- 

able reception. 

and the cathode coil now has five turns. 
The number of turns were increased to 
allow a stable oscillator because the 
grid -leak has been decreased in value. 
The few turns used last month would 
not provide even output over the entire 
tuning range covered by the oscillator. 

Circuit 
The first detector is of the power type 

with the grid -bias being provided by the 
cathode resistor. Its tuned grid circuit 
is gauged with the oscillator grid circuit 
to provide single -control tuning. A 
small trimmer condenser is used to al- 
low a fine adjustment of the detector 
circuit and to keep it in proper align- 
ment with the oscillator. This trimmer 
need only be set once for any one of 
the bands covered by the converter. 

The I.F. stage 
used in the conver- 
ter is provided with 
a volume or gain 
control. This is 
very helpful as one 
does not have to 
turn to the broad- 
cast set while tun- 
ing and at times a better signal-to-noise 
ratio can be obtained with the adjust- 
ment of this control. 

Coupling between the oscillator and 
first detector is accomplished by a small 
capacity between the oscillator plate 
and the detector grid. The best amount 
of coupling was obtained by using a 
short length of hook-up wire and twist- 
ing it three times around the connecting 
wire right at the plate of the oscillator 

Note the extremely neat and effective layout of the apparatus in 
the "Mona -Coil" S.V. converter. 

tube. The other end of the short wire 
is wrapped around the grid lead which 
connects to the stator of the trimmer 
condenser of the detector stage, three 
turns are also used here. This coupling 
method is clearly shown in the diagram. 
This coil will not, or rather, does not cover 
the entire range of from 15 to 200 meters. 
The bands on which all the foreign and do- 
mestic stations are broadcasting are covered. 
(19, 25, 31 and 49 meter bands). This means 
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Schematic and picture wiring diagrams for building the "Mono -Coil" Short -Wave converter. The cost of building' 
this converter is nominal. This is a "Certified' circuit. 
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that tuning 'can be done with a small con- 
denser capacity allowing a better IC ratio 
and greater tuning ease. Changing of bands 
is accomplished with a simple single -pole 
three contact rotary switch for each stage. 

The layout of the parts is as follows : 

the two -gang tuning condenser is located 
in the center shield compartment, to the 
left of this is the detector stage and to the 
right is the oscillator stage. Behind the 
detector is the I.F. transformer and behind 
the oscillator stage is the 1.F. tube. The 
detector trimmer is on the lower left of 
the panel and the volume control is on the 
lower right. 

After the converter has been wired cor- 
rectly the job of getting the whole thing 
lined up properly is at hand. This, if done 
according to the following instructions, is 
not at all difficult. 

Aligning Converter 
Connect the output of the converter to 

the antenna and ground posts of the "Be' 
set, connect the two filament leads to any 
parr of filament prongs of the "BC" set, 
except to those that go to 245 tubes. It is 
best to connect them to the filament prongs 
of an RP stage. Then connect the "it" 
plus lead of the converter to any point 
along the voltage divider of the "BC" set 
that gives between 135 and 250 volts; the 
"B" minus is taken care of in the con- 
nection to the chassis. Now turn the "DC" 
set on and tune it to the broadcast station 
that comes in on the lowest frequency. 
Disconnect the grid cap of the oscillator 
lithe of the converter ; attach the antenna 
directly to the grid of the detector tube. 
Now adjust the I.F. transformer on the 
converter until that broadcast station, to 
which the set was tuned, comes in with 
maximum volume; the whole outfit is now 
aligned on that frequency. Now put the 
grid cap back on to the oscillator tube and 
connect the antenna to the antenna post 
on the converter. The next move is to 
tune the "BC" set slightly lower in fre- 
quency (about one point on the "BC" dial) 
than the "BC" station used to align the 
stages. Now tune the converter carefully 
until a station is heard, then readjust the 
I.F. transformer on the converter for maxi- 
mum signal. A slight adjustment of the 
tuning dial as the I.I'. stage tuned will 
result in perfect alignment. 
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Coil data for Mono -Coil S -W Converter. 

Chassis dimensions. 

Parts List for Mono -Coil Converter 
1-Aluminum chassis with shield compo- 

nents, see text. Blan. (W.A. ; Korrol.) 

A Low Cost 
POWER UNIT 

For Receivers 
By Leonard Víctor 

-0 ONE of the most common bugaboos that the set builder 
runs across is hum in receivers. Peculiarly enough most 

constructors never give the power source much considera- 
tion. Yet, it is the life -supply for the set, the power -plant 
that supplies the "juice" to make the wheels go round! 
Most packs that I have seen were hay -wire affairs thrust 
off on the floor or the bottom shelf of a table, with leads 
running every which way from them. 

The little pack shown and described is one that I made 
up for testing purposes around the "shack," and although 
it did not cost eight dollars in its entirety, still up to 300 
volts of pristine pure, direct current at 60 mills is avail- 
able when needed, and likewise 21/2 volts at any current 
up to ten amperes. The layout of the pack can be clearly 
seen from the picture and schematic diagram. 

There is nothing unconventional in any part of the pack 
circuit. A midget power transformer provides the high 
voltage, rectifier filament voltage, and the 21/2 volt wind- 
ing for filament supply on the unit with which the pack is 
used. A 280 is used as a conventional full -wave rectifier, 

9-Mono-Coils, for construction see draw- 
ing. 

2--3 or 4 point rotary switches. Blan. 1-2 gang, 35 mmf. tuning condensers. 
Hammarlund. 

1-35 mmf. midget condenser. Ilamtnarlund. 
1-.0001 mf. mica condenser. Cornell. 

Dubilier. 
1-.0002 mf. mica condenser. Cornell- 

Dubilier. 
1-.002 mf. mica condenser. Cornell-Du- 

bilier. 
1-.1 mf. by-pass condenser. Cornell-Duhi- 

lier. 
1-20,000 ohm, 1/2 watt resistor. Ohmite. 
1-10,000 ohm, 1/2 watt resistor. Ohmite. 3-100,000 ohm, 1/2 watt resistors. Ohmit,. 
1-50,000 ohm, 1/ watt resistor. Olunitc. 
1-20,000 ohm volume control resistor. 

Ohmite. 
1-R.F. choke, 2.5 1\1H. Hammarlund. 1-I.F, transformer that will tune to 550 kc. 
2 ---&prong Isolantite sockets. Hauimarinnll. 1-6 prong laminated socket. Na-ald. 
2-switch knobs and dials. Blan. 
.1-National type B dial. 
1-tube shield. Hammarlund. 
2-antenna ground terminal strips. Na :old, 1-four wire battery cable. Belden. 
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Schematic and picture diagrams of the "power -supply" unit 

The filter system consists usually of con- 
densers across the positive and negative out- 
put of the transformer-rectifier system, 
with chokes in series with either the nega- 
tive or positive lead. Electrolytic conden- 
sers are the most compact type, and being 
generally made with a 500 volt rating will 
usually be good enough for any receiver 
l,'IWer supply. One caution though. Al- 
ways be sure to buy a standard, reputable 
make of condenser. I had one of the sur- 
prises of my life when I saw several cheap 
brands of so-called S mf. electrolytics put 
across a capacity meter, while in operation. 
Their capacities ranged anywhere from tiro 
to five mikes under operating conditions! 
Likewise, cheap condensers usually have 
short life, and after a year or so will have 
to be yanked out and replaced. Chokes 
should be 30 henry units capable of carry- 
ing the current needed. If the pack is to 
supply 60 mills (M.A.), a choke with a 
100 mill rating at thirty henries should he 
used. Again, as with the condensers, do not 
buy cheap chokes. 

Bleeder Resistor 
For a pack up to 350 volts, a 25,000, 50 

watt resistor is the correct bleeder. Sliders 
on the resistor will provide anv desired 

followed by a two section filter system and a bleeder re- 
sistor. The "B" and filament currents are connected to 
a five-foot cable which is used for connection to sets. The 
filter system consists of three 8 mf electrolytics and two 
30 henry, 100 M.A. chokes. The following are general 
truths that can always be followed in choosing apparatus 
for power supplies. 

Transformers 
When purchasing a power transformer for a receiver, 

make sure that it will supply enough current for all the 
tubes in the receiver. For instance, if the set is a four 
tuber, with a '47 in the output, it will draw abdut forty 
milliamperes. Hence. the rating of the high voltage wind- 
ing should be at least 50 mills (M.A.), at the required 
voltage (300). For short-wave work, the best type of 
transformer is one that has an electrostatic shield. This 
is a winding between the primary and high -voltage wind- 
ing, which is connected to the core of the transformer and 
grounded; this shield frequently eliminates annoying hums. 
Likewise be sure that the filament winding on the trans- 
former will supply sufficient amperage for the set. Even 
the cheapest of transformers will stand some overloading, 
but it is good practice, and eliminates quite a few "head- 
aches" if all apparatus is run underloaded. If the trans- 
former is to be used, reused, and then once more reused, 
(as in most experimental shacks), get one with soldering 
lugs, as the type with wire leads will perhaps cause trouble 
in some instances, due to too short a lead or frayed and 
sloppy connections. 

The Rectifier 
A 280 is the most common choice for the rectifier, but if 

there is to be a heavy drain and the transformer is built to 
give a 3 -ampere, 5 -volt winding, a 5Z3 should be used. 
The 5Z3 is the big brother to the 280, and will give more 
current, with lower voltage drop in the tube. Never use 
mercury vapor tubes, such as the 82 and the 83, as this 
is only courting trouble from various types of hums. 

voltage between high and ground. Remem- 
ber to bypass every tap to ground through a 
condenser, even if it by-passed in the set. 
Should it be desired to get "C" bias from 
the pack, it is only necessary to use some 
point above ground as "B" minus and the 
remainder of the resistor back to the nega- 
tive point on pack will be at minus poten- 
tial. This is shown in an accompanying 
diagram. To obtain bias for a power tube, 
such as a '45 or a '47, a resistor is put in 
series with the filament center -tap. This 
resistor is bypassed by a high capacity, low 
voltage condenser, generally 5 or 10 mf. 
rated at 50 volts. The circuit for this is 
shown in the diagram. For a single 245, the 
resistor should be 1500 ohms! for a 47, 450 
ohms. These resistors should be of 5 watt 
rating, wire -wound. 

Tunable Hums 
One annoyance sometimes encountered 

with home-made packs. is the so-called 
tunable hum, a hum appearing at certain 
frequencies, particularly when the set is 
oscillating. This type of hum is unaffected 
by the amount of filter used. A simple 
scheme that works perfectly in most cases 
is shown in the main diagram. It consists 
simply of by-passing the elements of the 
rectifier tube with .002 mf. mica conden- 

sers. The capacity is not critical and .001 
mf. may be used just as well. The little rf. 
choke between the rectifier tube and ttie first 
filter condenser is also a "hum -killing" gad- 
get. 

Remember to always use a good ground, 
and be sure that all chokes and transformers 
are grounded to the chassis. Likewise al- 
ways to ground the centertap of all filament 
windings, even if they are only spares that 
are not being used on the set. 

Parts List-Victor Power Supply 
1-Chassis-American Sales Co. 
1-Power transformer 325-0-325 V., 70 ma. 

21/2 volts, 5 volts, R. T. Co. 
2-.30 henry filter chokes, 70 ma. American 

Sales Co. 
3-S mf. electrolytic condensers (500 y). 
1-T/2 mf. condenser (200 V). 
1-25,000 ohm, 50 watt voltage divider. 

(With slider.) 
2-.002 mf. mica condensers. 
1-R.F. choke. 2.5 M.H. Hammarlund 

(I.C.A.) 
1-4 prong wafer socket. 
1-"On"-"Off" switch. (I.C.A.) 
1-type 80 or 5Z3 RCA Radiotron (Arco) 

A "Lead Pencil" Receiver 
BOYS will be boys, so why not be a 
boy again and build this pencil radio 

set? Just an ordinary everyday lead 
pencil, about eight or ten feet of No. 
30 enameled wire, a crystal, and head 
set, with a few binding posts thrown 
in for good measure will do the trick. 
Be sure to use a pencil that has an 
eraser attached in a tin housing. Re- 
move the eraser and fasten your crystal 
to the tin housing, either on the end 
or on the side. Your tuning slide can 
be made out of a square piece of bus - 
bar wire. To use this set out of doors 
fasten a piece of copper wire two and 

GND SUPER PHONES TD ANT. -A.,, 
STRIP J A 

COIL CRYSTAL`f 

How to build a receiver on a "lead pencil." 

lh feet long by 313 inch thick to the 
bottom of pencil, this will be con- 
venient to ground the set and bring it 
up to the right height, so that you can 
tune in while sitting on a park bench; 
if the park bench is made of iron that 
will serve nicely as an antenna.-A. F. 
Kuenzel. 

This crystal receiver can also be 
used in offices in cities where there are 
plenty of broadcasting stations. A 
good antenna in this instance is a small 
disc of metal placed under a regular 
desk phone base, connecting the an- 
tenna lead from the set to the disc. 
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Improving 
the VICTOR 

2 Tube Super»het 

RESULTS obtained by those who built the Victor 2 -Tube 
Super -Het, described in the December, 1933, SHORT WAVE 

CRAFT, testify to its high efficiency in "pulling 'em in," 
despite the fact that only 2 tubes and a minimum number of 
parts are used. At the author's location, generally consid- 
ered as being only "fair," this little set brought in all the 
well-known foreign short wave stations as well as a host 
of U. S. amateur, police, commercial and experimental sta- 
tions. Consistent results of the "Victor" were certainly 
above par as compared with the usual run of popular short- 
wave receivers tried out, including both home-made and 
factory -built sets. 

However, it was felt that this two -tube super -het would 
serve admirably as the basis for something just a little 
better, and capable of much greater performance, both as a 
stationary and as a "portable" receiver, with only a few 
changes and the addition of but two tubes. 

R.F. and A.F. Stages Added 
The main improvements, as first noticed on viewing the 

set (from the front), are a pre -selector stage ,of tuned R.F. 
and one stage of audio amplification. The other tuning 
dial is for band -spreading. The original oscillator circuit, 
using the triode portion of the 6A7, has the tickler of the 
oscillator coil, connected in the plate circuit. With a very 
steady line voltage or using "B" batteries, the original hook - 

By W. A. WOEHR, W9PTZ 

up holds the weaker signals very steady but any variation of 

Perspective view of the improved Victor superhet with added stages of R.F. and A.F. 
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Wiring diagram of the original 2. -tube superhet as described 1 y Mr. Victor and also the additional radio and audio frequency stage diagrams, to be added as described by Mr. Woehr. 
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plate voltage detunes the circuit more than 
is permissible. 

This was very impressively brought to 
light one day while comparing the perform- 
ance of the original super -het with a well- 
known factory -made three -tube battery 
model. The battery model was running cir- 
cles around the Victor, that day, both in 
ease of tuning and freedom from fading; 
operation being in the 20 meter band. The 
Victor was all A.C. operated at the time. 
Changing over to "B" battery plate -supply 
the results were just about 100 per cent the 
reverse, in fact the Victor worked so much 
smoother and better, that the "B" elim- 
inator was very carefully checked for a 
defect. A check of the line, voltage showed 
variations of 5 to 15 volts which would 
give variations of as high as 35 volts to 
the oscillator plate. Since we could not 
"steady" the line voltage, any remedy used 
would have to be applied to the oscillator. 

Cathode Coil in Oscillator Circuit 
A simple variation of electron coupling 

was finally adopted, and while it may be 
considered a "trick" circuit by some, it 
certainly has proven its worth in operation 
from unsteady A.C. lines. The remedy is 
as follows. Remove the tickler from the 
plate circuit of the 6A7 and place tt directly 
in the cathode circuit of the same tube. 
Connect it in right next to the tube, in the 
lead that runs from cathode to the 250 ohm 
resistor and by-pass condensers. The lead 
which formerly ran to Fl of the tickler is 
now run directly to "B" positive. Be sure 
the circuit oscillates after the changes are 
made, and in case it does not, reverse the 
tickler leads at the coil, as the correct 
polarity :nust be maintained. 

"Band -Spread" Dial Added 

The next improvement was the addition 
of a band -spread dial, a virtual necessity 
for amateur work. In the picture, it is the 
right-hand dial, the center knob at the top 
is the detector trimmer condenser and the 
knob between the two dials at the bottom, 
the 'volume control. The Band -spread con- 
denser used is a midget made over into a 
double -section affair, having a common 
rotor and two stators. Each stator section 
contains three plates, this giving about 65 
degrees spread on the 160 meter phone band. 
Two plates per stator will give about 90 
degrees spread, if one cares for that much. 
In hooking up the band -spread condenser, 
the rotor is grounded, one stator connects 
to the main detector tuning condenser sta- 
tor, the other midget stator goes to the 
oscillator condenser stator. 

To use the band -spread, set the right- 
hand dial at about 10. Tune the set as 
usual to the very high frequency edge of the 
band being used. From now on, all tuning 
over this band is done with the band -spread 
dial, stations formerly. hard to tune in being 
brought in with a new sense and ease of 
control. A slight adjustment of the detector 
trimmer condenser may be needed as we 
tune from one end of the band to the other. 

In most Iocations a certain level of back- 
ground noise is encountered and any receiver 
using a tone control can usually reduce this 
noise to a satisfactory level, for general 
reception. However, the application of 
the step capacity or resistor and capacity 
method of tone control has the disadvantage 
of also reducing signal strength along with 
the noise. Summer static, plus a more or 
less constant background -noise level, made 
the tone control a much wanted feature. 
It was felt advisable to add one stage of 
audio, with the tone control, to give us 
better reception with less noise, plus the 
added advantage of more over-all "gain" 
for the receiver. A type 37 tube is used, 
resistance coupled to the 6F7, together with 
a matching transformer in the plate circuit 
to couple to the headphones. This trans- 
former is not needed but was used as it was 
at hand. The phones could just as well be 
placed directly in the plate circuit of the 37 
as the plate current in only a few mills 
(milli -amperes). The tone control is of 
the four -point switch type used for re- 
placement on broadcast sets, and is con- 
nected from the grid of the 37 to ground. 

Looking at the front view of the set, the 
tone control is the right-hand knob ; the 
audio stage being the tube and transformer 
at the right hand rear of the chassis. For 
amateur work in a "noisy" location the 
addition of this audio stage is greatly ap- 
preciated. In the author's receiver the 37 
is impedance -coupled to a final audio stage 
using a 2A5, the primary of the audio 
transformer in the plate circuit of the 37 
serving as the plate impedance, while a 
500,000 ohm potentiometer is the grid re- 
sistor for the 2A5, the movable contact 
going to the grid, thereby giving us a 
volume control on the last audio. The head- 
phones are left connected to . the audio 
transformer and when used, the speaker is 
turned off by means of the last audio stage 
volume control. 

R.F. Stage a Worthy "Added" Feature . 

Experiments with a. stage of tuned R.F. 
ahead of the first detector removed all doubt 
as to its "justification" and left us with 
the firm impression that we bad indeed been 
missing something worthwhile and did nor 

know it. The pre -selector stage is the coil 
and tube on the left rear of the chassis, 
the tuning condenser being controlled by 
the upper left-hand knob on the panel. 
The R.F. circuit ís given in Figure 1. Re 
sure to disconnect the ground lead to the 
detector "Ant" coil before hooking it up 
to the R.F. stage. A type 78 tube was 
used, although the type 6D6 could be used 
without any circuit changes. 

As the set was to be used mostly for 
amateur 'work a 24 plate midget variable 
condenser was used to tune the R.F., but 
for all-around work a .00015 mf. size is 
recommended. A more elaborate set-up 
would be to use three -gang condensers on 
the main and band -spread tuning dials. In 
our case the midget covered the bands very 
nicely, all tuning over any one band being 
done with the band -spread dial and with 
slight adjustments of the R.F. knob. 

Four -prong plug-in coils, of the same type 
as used in the detector and oscillator 
stages, are employed for the pre -selector 
stage, although a tapped coil might also 
be used in this position, if one wished to 
avoid using another plug-in coil. As for 
actual results after adding this R.F. stage, 
a decided increase of the signal-to-noise 
ratio was at once apparent, together with 
a very much better "over-all" gain, plus a 
distinct increase in selectivity-something 
most amateurs always want but never seem 
to have enough of. 

Parts for 2 -Tube Superhet 
Two sets of standard S -W receiving coils 

Na-aid (Bud). 
1 -2 -gang .00015 mf. variable condenser 

National (Hammarlund). 
1-.000015 mf. variable condenser (Trim- 

mer), National (Hammarlund). 
1-.00075 mf. fixed mica condenser (Cor- 

nell-Duhilier) . 

2-.0001 mf. fixed mica condensers (Cor- 
nell-Duhilier) 

'1-.00025 mf. fixed mica condenser (Cor- 
nell-Dubilier ). 

1-.1 bypass condenser (Cornell-Dubilier). 
2-3x0.1 mf. bypass condensers (Cornell- 

Dubilier) . 

2-465 kc. intermediate transformers (Na- 
tional, Hammarlund). 

1-50,000 ohm, 1 watt resistor, Ohmite. 1-250 ohm, 1 watt resistor, Ohmite. 
1-7,000 ohm, 1 watt resistor, Ohmite. 
1-30,000 ohm, 1 watt resistor, Ohmite. 
1-150,000 ohm, 1 watt resistor, Ohmite. 
1-350 ohm, 1 watt resistor, Ohmite. 
1-500,000 ohm, 1 watt resistor, Ohmite. 
1-20,000 ohm, 1 watt resistor, Ohmite. 
1-50,000 variable potentiometer, wire - 

wound, Electrad. 
1-2A7 wafer socket. Na-aid. 

Improved 
IN the usual filament -control jack 
circuit employed in d -c. short-wave 

sets, the jacks are wired so that the 
filaments of all_.of .the tubes .in the, set 
are turned off when the headphones 
are not plugged in. When the head- 
phone plug is put in the first jack, the 
detector tube is lighted; when the loud 
speaker plug is in the second jack, 
both the ' detector and amplifier tubes 
are lighted. However, two filament - 
control jacks are hardly necessary if 
a filament switch is employed. Instead, 
a single filament -control jack connected 
as shown in the diagram will make the 
set less complicated. Thís is an im- 
provement over the usual filament - 
control jack circuit in that it is less 
expensive, easier to wire, and that 
when the headphones are plugged into 
the phone jack the filament of the last 
amplifier tube is turned off. When the 
phone plug is removed, all of the tubes 
are lighted and the loud speaker is in 
use. This arrangement is handy be- 
cause it saves the operator the trouble 
of- having a separate plug on the -loud 

FílamentControl Circuit 
R.F.CNOKE 

FIRST 
STAGE OF 
AUDIO 

T+ 
"9+" 'S+- 
$, -G. DET. 

PNONE 
JACK 

8+.' 
AMP 

SECOND. SPEAKER. 
STAGE OF JACK 

AUDIO 

v á 
With this easily wired circuit, employing a single "filament -control" jack, the last audio tube is cut out of the circuit when headphones are used. 

speaker. Headphones are not satis- 
factory for reception on more than one 
stage of audio amplification anyway, 
because the volume is usually too great. 
Binding posts or phone -tip jacks can be 
provided as connectors for the loud 

speaker. The phone jack can be placed in the output of the detector tube, in- stead of in the first stage of audio am- 
plification, if preferred; although the latter connection, which is given in the diagram, is better.-George Mark. 

i 
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3 Tubes:6 in This 
By M. HARVEY GERNSBACK 

Front view of "3 tubes=6" Super -het. European musical and 
vocal short-wave programs "rolled in" like nobody's business on 
this marvelous 3 -tube receiver, which actually does the work of 

6 tubes. 

THERE are now a number of multi -element "double - 
purpose" vacuum tubes on the market, such as the 6B7, 

the 6A7, the 6F7, etc. By suitable selection of these tubes 
it is possible to build a receiver using only 3 tubes which 
will give the performance of a much larger receiver. The 
set described uses a 6A7 as first detector and oscillator, 
a 6F7 as first I.F. amplifier and audio amplifier and a 
6B7 as second I.F. amplifier, second detector and delayed 
A.V.C. tube. Three tubes perform 7 functions! The 6A7 
is a pentagrid converter, the 6F7 a combination of a varia- 
ble mu R.F. pentode and a separate triode, both sections of 
the tube employ a common cathode. The 6B7 consists of 
a variable mu R.F. pentode and 2 separate diodes. The 2 

Rear view of "high efficiency" Super -het, designed to make maxi- 
mum use of the latest "double -purpose" tubes. Three tubes 

perform seven functions! 

pentode units are used for the I.F. amplifier stages with 
A.V.C. applied to one of them (the 6F7) ; the triode is used 
as the audio stage and the 2 diodes as second detector and 
A.V.C. 

SUPER -HET 
Not a "Freak" Set 

It should be understood that this is not a freak set re- 
quiring careful manipulation of many controls. There are 
only 3 controls-volume, main tuning, and antenna trimmer. 
None of them are critical. As constructed the receiver is 
for headphone use. However the addition of a resistance 
coupled power stage employing a pentode (either a 41 or 
42) will give full loud -speaker volume, even on European 
stations! An extra audio stage of this type was set up 
beside the receiver and connected to a 12 -inch dynamic 
speaker; Daventry GSD was tuned in and it was necessary 
to reduce the volume to enjoy the program! 

The construction of the set offers no difficulties provided 
the specified layout is followed. The main tuning condenser 
is a 2 -gang affair, with 140 mmf. capacity in each section. 
The 1st detector and oscillator coils are of the 4 or 5 pin 
plug-in type. They are standard coils with 2 windings, 
grid and tickler. Several turns must be removed from the 
grid windings of the 2 largest oscillator coils (the ones 
tuning from 45-200 meters) to make them track properly. 
The antenna trimmer condenser has a capacity of about 
35 mmf. 

The I.F. amplifier stages follow conventional lines. The 
constructor should note the thorough decoupling of all plate 
and screen voltage supply leads to prevent oscillation in 
these stages. All isolating resistors and condensers should 
be wired into the set as close to the tube sockets and I.F. 
transformers as possible. The standard I.F. transformers 
generally have a lead for the control grid brought out 
through the top of the transformer to be connected to the con- 
trol grid cap on the tube. It is necessary to remove one of the 
I.F. transformers from its can and remove this control grid 
lead. In its place solder a wire the same length as the 
other connecting wires of the transformer. This wire 
should be covered with metal shielding braid to within a 
half inch of the point where the wire is soldered to the 
transformer. This wire should be brought out through the 
bottom of the transformer together with the other leads. 
The reason for this alteration is that the second detector is 
a diode and the diode connection must be made to the base 
of the tube and not to the cap. 

The "plate," and "Control grid" leads on all the I.F. 
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Bottom view of "3 tubes=6" Super -het. The set is simple to 
build and of low first cost. 
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Wiring diagrams, schematic and physical, are given above for the "3 tube -6" Super -het. No trouble should be experienced in 
building this remarkable receiver. It has automatic volume control and "all the trimmings." 

transformers should be covered with 
shielding braid if they are not supplied 
with this already done. 

Aligning the I.F. Stages 
It is advisable to have an 0-25 mil. 

milliammeter available. for this process. 
Connect the set up and plug in the set 
of coils covering the 49 meter band 
(No. 3) 11 turns should be removed 
from the grid winding of the oscillator 
coil in set No. 3. Assuming that this 
has been done, tune over the dial till 
a signal is picked up. Bring it up to 
maximum by means of the antenna 
trimmer. Connect the milliammeter in 
series with the B plus lead to the re- 
ceiver. With 250 volts applied to the 
set the meter should read between 20 
and 25 mils (milliamperes). Start 
with the set -screw condensers on the 
first I.F. 
transfol'mer. Adjust these slowly with a 
screw -driver for maximum volume; proceed 
in the same way with the second and third 
I.F. transformers. During these operations 
the volume control should be nearly at 
maximum. After this preliminary line-up, 
note the meter reading. Detune the set 
slightly with the main tuning control. The 
meter reading should go up as the set is 
tuned away from the station. Tune the 
station in again and repeat the lining -up 
procedure of the I.F. transformers; watch 
the meter reading and adjust the set screw 
for minimum current on the meter. If the 
station is fading, the meter will fluctuate 
continually during the operation and it will 
be necessary to take an average reading on 
the meter. Repeat the lining -up procedure 
once more to insure accuracy and then 
leave it set. 

Next check the tracking of the 
oscillator coil. As mentioned before it is 
only necessary to take turns off the oscil- 
lator coils covering the two highest wave- 
length ranges. The 49 meter coil should 
have had 11/2 turns removed already, as 
mentioned in the paragraph on lining up 
the I.F. stages. .Set the antenna trimmer 
condenser at the half-closed position and 
turn the main tuning control preferably to 
a point near where the rotary plates of the 
condenser are half way into the stationary 
plates. Tune in a station near this position 
(if one can be found). If no station is 
heard tune to the 49 meter band. If it 
comes in with maximum strength (as in- 
dicated on the meter by lowest reading) 
when the antenna trimmer is near the half- 
way closed position, no further alteration 
of the coil is necessary. If the reso- 
nance point is near maximum capacity on 
the trimmer, remove more wire from the 
grid winding of the oscillator plug-in coil, ' turn at a time; '/z turn, or at most 1 
turn, will bring the coils into line. Remov- 
ing this wire will result in the station com- 
ing in at a position on the main tuning 
dial several degrees away from the former 
position, so that it is necessary to retune 
the main dial to pick up the station after 
the wire is removed from the coil. The 
largest coil set should be altered in a sim- 
ilar manner. 

Parts List 
2 -Sets 5 prong plug in coils 15-200 meters. 

4 coils to a set. (Na-Ald). 
1 -Dual gang midget variable condenser 

140 mmf. per section (Hammarlund) 
1 -Midget variable condenser, trimmer, 50 

mmf. (Hammarlund) 
3-465 kc. I.F. transformers (Hammarlund) 
3-10,000 ohm fixed resistors y watt 

(Aerovox) 
3-100,000 ohm fixed resistors 1/2 watt 

(Aerovox) 

1-100,000 ohm fixed resistor 1 watt 
(Aerovox) 

1-50,000 ohm fixed resistor 1 watt 
(Aerovox) 

2-500,000 ohm fixed resistors 1/2 watt 
(Aerovox) 

3-1,000,000 ohm fixed resistors 1 watt 
(Aerovox) 

1-20,000 ohm fixed resistor 1 watt (Aero- 
vox) 

1-400 ohm fixed resistor 1 watt (Aero- 
vox) 

1-300 ohm fixed resistor 1 watt (Aerovox) 
1-500 ohm fixed resistor 1 watt (Aerovox) 
1-1,500 ohm fixed resistor 1 watt (Aero- 

vox) 
12-.1 mf. fixed condensers (non inductive) ' 

500 volt (Aerovox) 
1--01 mf. fixed condenser (non inductive) 

500 volt (Aerovox) 
1-.5 mf. fixed condenser (non inductive) 

500 volt (Aerovox) 
1-1. mf. fixed condenser (non inductive) 

500 volt (Aerovox) 
1-5. mf. fixed condenser (electrolytic 25 

volt) (Aerovox) 
1-.001 mf. fixed condenser mica (Aerovox) 
3-.0001 mf. fixed condensers mica (Aero- 

vox) 
1-7 prong small isolantite tube socket (Na- 

tional) 
2-5 prong small isolantite tube sockets 

(National) 
1-100,000 ohm potentiometer (Electrad) 
2-7 prong (small) wafer tube sockets (Na- 

Ald) 
3 -Type 58 tube shields (Hammarlund) 
1 -Headphone terminal strip (Insuline) 
1-Antenna-Gnd. terminal strip (Insuline) 
1 -Ground Binding post (Insuline) 
1 -Vernier Tuning dial Type "B" (Na- 

tional) 
;1-6F7 tube RCA. (Radiotron) 
1-6A7 tube RCA (Radiotron) 
1-6B7 tube RCA (Radiotron) 
1 -Metal chassis and front panel 
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This beautifully built 7 -tube super- 
heterodyne will appeal to short- 
wave "fans" and "hams" alike. This 
set provides band -spread with a 
minimum number of coils, and 
among other features, tests have 
shown smooth control, good selec- 
tivity, and high sensitivity for weak 
signals. It also has a beat oscillator 

for CW (code) reception. 
.,.----.---.1 .,,,;7. ,_ . ._ 

. , - 
i 

-.... 
- 

o 

A good-sized globe is very essential as an aid in locating the stations in far parts of the world as they roll in on this 7 -tube 
"Globe-Girdler" superhet. Yes, it has "band -spread" features and a "beat oscillator" for CW reception. 

G:.F. 
., io :'; 
'.j;", i 

THE super -heterodyne receiver, long 
a luxury, now becomes almost a ne- 

cessity for operation on the various 
amateur bands. Every year there has 
been a considerable increase in the num- 
ber of amateur stations which are active 
on any one of the four amateur bands 
from 20 to 160 meters. This rapid in- 
crease in active stations has resulted 
in extreme crowding and calls for a 
very selective and sensitive receiver. It 
has long been the desire of the writer 

'LJ., 
i ! 

L._ 

.13 

Q 

e 
By E. KAHLERT 

~ 
_ ...._, 

to possess a superheterodyne receiver 
that was really smooth in operation and 
would give a minimum of background 
noise. Much experimenting was done 
on the several sets built, in order to 
fulfill this desire. In each case it was 
found necessary to add a stage of tuned 
radio frequency to be operated ahead of 
the first detector in order to minimize 

° 

With a little care you can build as fine a set as the one here shown and the highest 
compliments are due Mr. Kahlert for his beautiful workmanship on this 7 -tube superhet. 

the liability of image response. While 
image is not absolutely eliminated it is 
reduced to a value which is not at all 
objectionable. 

It was found that with two stages of 
I.F., intermediate frequency, plenty of 
by-pass condensers were needed in order 
to reduce feed -back (regeneration) in 
these stages to a point where full gain 
of the tubes could be realized without 
unpleasant reaction. Due to the fact 
that no audio amplifier of any kind was 
included in this set it was necessary 
to have two stages of intermediate 
frequency amplification. However, if 
a stage of audio was used it is quite 
possible that one stage of IF would 
suffice, but with a somewhat lesser 
degree of selectivity and sensitivity. 

The final set uses one 58 TRF, 57 first 
detector, 57 or 58 oscillator, (whichever 
is available), two 58 IF stages, 56 sec- 
ond detector (to permit "cans" without 
an audio stage, which could only be used 
by people with "cast iron" ears. The 
ears take a mighty walloping indeed as 
it is, with the volume control wide open. 
A 57 or 58 beat oscillator completed the 
picture. A 57 is the best first detector 
to use and will give good response to 
weak signals. 

Capacity coupling is used between the 
oscillator and first detector. Condenser 
reactance increases as the frequency be- 
comes higher and this raises the sensi- 
tivity of the set on the shorter wave 
lengths, without impairing operation on 
the lower "short waves" frequencies. 

The oscillator is tuned by a 20 mmf. 
midget condenser and the 80 meter os- 
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Picturized wiring diagram for the "Globe-Girdler 7"-You will experience no difficulty in building this handsome receiver by fol- 
lowing this diagram. - 

cillator coil can be used on all bands 
similar to frequency meter usage, but 
band -spread will be increased by using 
the fundamental of the oscillator on 
each band. The condenser used to couple 
the oscillator to the first detector is ap- 
proximately 5 mmf. and consists of 5 
inches of twisted push -back hook-up 
wire rolled up after being soldered to 
a wire "mount" consisting of three sold- 
ering lug terminals on a piece of fiber, 
one being grounded when the "mount" 
is fastened to the chassis by a screw. 

The RF chokes and IF transformers 
should be good ones. The chokes ar- 
rived at were found the best possible 
and the IF transformers used have 
large coils and the smallest padding 
condensers conveniently possible. It is 
admitted that mica is inferior to air for 
dielectric but if one manages to use a 
minimum of mica in the padding con- 
densers, i. e., two plates separated by 
one sheet of mica, there will be approxi- 
mately oné-fourth the possible varia- 
tion where four plates separated by two 
sheets of mica are used. There is no 
sense in deliberately courting error by 
using large mica condensers. Exami- 
nation of several varieties of mica tuned 
transformers will confirm this conclu- 
sion. The IF tubes are run at rather 
high plate and screen voltages with 
high bias to limit the plate current to 
normal and to provide greater gain 
without the liability of reaction. 

The best oscillator plate lead, shielded 
except for about one and one -quarter 
inches on one end, is coupled to the 
grid of the 56 detector by wrapping the 
unshielded portion around the grid lead 
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Wiring diagram for the "Globe-Girdler 7"-a superhet with all the latest "doo-dads." 

of the 56 2nd detector. This method 
of coupling is very effective and the 
strongest C.W. signal can be hetero- 
dyned. 

All by-pass condensers should have 
the shortest leads possible to make the 
by-passing most effective and all ground 

leads are connected with push -back wire. 
If "George Chassis" is left to do it, 
it will be done in poor fashion. The 
by-pass condensers do not necessarily 
have to be mica. A good grade of 
paper condenser .005 mf. or larger, will 
suffice; mica condensers were used in this 
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Bottom View of the Kahlert Receiver 

set because they were gotten as cheaply 
as paper could have been purchased. 

In constructing the set, there are sev- 
eral ways of arriving at the completed 
aluminum work. The writer bought a 
large sheet of one -sixteenth aluminum and 
sawed it into the necessary sizes. It would 
be possible to have all the pieces cut and 
folded to order but this would increase 
the cost. The aluminum can also be brok- 
en. Sawing and filing result in a neater 
job but is more laborious. A steel ruler 
or square is used, being held firmly to the 
aluminum while the aluminum is marked 
for sawing, or else heavily scored on both 
sides for breaking or folding. A knife 
with a small sharp pointed blade and rigid 
handle is best for this purpose. After 
sawing, which naturally should be care- 
fully done, the edges should be filed. A 
large file, the larger the better, is neces- 
sary if the edges are to be made straight; 
push the file along the edge parallel to 
it so the file cuts all parts at once and 
therefore cuts evenly. After the alumi- 
num has been scored for breaking or fold- 
ing, it should be laid on a table with a 
sharp edge, the line in the aluminum coin- 
ciding with the table edge and then the 
free piece bent back and forth in small 
arcs till it breaks. Obstinate or large 
pieces, where the hands are not strong 
enough, will require the use of the vise. 

The tap necessary in making the brass 
or aluminum pieces may be obtained in 
the 5 and 10 cent store. The hole that is 
drilled before tapping should be the size 
of the tap minus the threads. 

The first three tubes of this set make 
a fine short-wave converter and after these 
were wired up and prior to finishing the 
wiring the set was tried out ahead of a 
seven -tube BC (broadcast) superhet, act- 
ing as an intermediate amplifier. The lead 
from the first detector plate was coupled 
to the antenna post of the "super -het" by 
a piece of hook-up wire. broken by a .00025 
mfd. condenser to prevent the first detec- 
tor plate voltage from being "shorted" 
when the ground connection to the "BC" 
set was grounded. The plate voltage to 
the first detector was then fed through a 
choke of somewhere between 400 and 800 
turns, to keep the RF where it belonged. 
The "BC" set was tuned to a clear fre- 
quency around 550 meters, where no in- 
terference could be picked up by the 
lead from the converter, and the 80' meter 
coils were placed in their sockets. Things 

worked O. K. and everything was brought 
in with satisfying volume, to say the least. 
Hooking up the front end of the set as 
described, is desirable as it boils down the 
field for "trouble shooting" in case the set 
is inoperative when the whole job is fin- 
ished. It should be mentioned here that 
all the parts put in the set were tested 
before doing so, tubes included, as even 
new components may be defective and it 
is a real job to find blown or leaky con- 
densers after they are wired in. 

In tuning up the IF stages a 0-1 or 1.5 
M.A. milliammeter and an oscillator cov- 
ering the IF transformer range is very 
helpful to the exact peaking of all stages 
but not a necessity. If the meter is not 
available, the screws of the IF transformer 
should all be turned clock -wise as far as 
possible, giving maximum capacity to each 
condenser. Each should then be backed 
off 2 turns. Then the capacity of the plate 
and grid leads of each tube has to be 
considered; if they were all the same 
length, the IF stages would be in approxi- 
mate resonance, but in this set they are 
not. These capacities from lead to shield 
are in effect parallel with the tuning ca- 
pacities and consequently influence the 
tuning. If one of these capacities is greater 
than all the rest, i. e., one shielded lead 
is greater than all the others, compensa- 
tion must be made for this by backing off 
the IF tuning condenser on this lead to 
a degree depending upon the difference in 
length or capacity between this lead and 
the others. After this is done, the 80 
meter coils are placed in their sockets 
and a station tuned in. The IF trimmer 
condensers can then be varied for greatest 
response. If the IF trimmers are not taken 
care of as suggested it might seem as 
though the set were absolutely dead, as 
the IF tuning is rather sharp 'and they 
must be tuned very near resonance in 
order to have anything come through. In 
tuning with the meter a lead from the 
plate of the external oscillator or one 
from the plate of the oscillator in the 
set, should be loosely coupled to the grid 
of the second IF tube, and the trimmers 
of the third and grid trimmer of the sec- 
ond IF transformers should be varied for 
maximum meter reading. (Most, precise 
tuning will be had using the least pos- 
sible input.) 'The lead from the oscillator 
should then be .coupled to the grid of the 
first IF tube and two more trimmers varied 

for maximum meter response. The lead 
should then be transferred to the first 
detector grid and the last trimmer ad- 
justed. This can be done in far less time 
than it takes to tell. A process of this 
sort can also be used to "line up" the 
first detector and RF stage, using an an- 
tenna instead of the oscillator and without 
necessity of the meter. Needless to say, 
the tuning of the first detector and RF 
stage is rather broad. 

This set performs very well on 40 and 
80 and fair on 20 meters. Using a 20 ft. 
antenna stretched around the room, VK''s 
(Australian stations) have been heard on 
40 in the afternoon about 4 P. M. and one 
ZT (African stations) was heard. 

Parts List 
15 (Cl) .005 mf. fixed condensers 
3 (C2) .0001 mf. midget variable condens- 

ers, National, (Hammarlund) 
2 (C3) 20 mmf. variable midget condens- 

ers, National, (Hammarlund) 
C4, (C5) Special condensers-see text 
1 (C6) padding condensers of 1.F. trans- 

former 
4 (C7) .00025 mf. mica condensers 
2 (C8) 8 mf. electrolytic condensers 
1 (C9) 1 mf. paper by-pass condenser 
1 (C10) 35 mmf. I Hammarlund No. 35 

condenser, 35 mf. 
3 (Rl) 450 ohm, 1 watt resistors (R1), 

Lynch, (International) 
6 (R2) 50,000 ohm, 1 watt resistors, 

Lynch, (International) 
1 (R3) 10,000 ohm volume control, Acra- 

test, (R. T. Co.) 
1 (R4) 250,000 ohm 1/z watt, Lynch, (In- 

ternational) 
2 (R5) 100,000 ohm, 1/1 watt resistors, 

Lynch, '(International) 
1 (R6) 5000 ohm, 1/2 watt, Lynch, (In- 

ternational) 
1 (R7) 10,000 ohm, 1 watt resistor 
1 (R8) '7000 ohm, 1 watt resistor, Lynch, 

(International) 
1 (R9) 3000 ohm, Lynch, (International) 
1 (RFC1) National R.F. Choke, 2.5 M.H. 
3 (RFC2) Hammarlund SPC. 10 M.H. 
2 (RFC3) 800 turn "universal" wound, 

85 MH. 
3 (T1) 465 kc. I.F. transformers, Na- 

tional, (Hammarlund), Gen -Win. 
2 National drum dials 
6 Coil forms, National 
6 6 -prong sockets, National 
1 5 -prong socket, National 
6 Tube shields, National 
2 Coil sockets 6 prong, National 
1 Coil socket, 5 prong 
1 Power transformer 300-0-300, 5V, 2.5 V., 

National, (R. T. Co.) 
1 4 -prong 'socket for 280, National 
1 30 henry filter choke (60 ma.), Na- 

tional, (R. T. Co.) 
4 Type 58 tubes, R. C. A. (Arco) 
2 Type 57 tubes, R. C. A., (Arco) 
1 Type 56 tube, R. C. A., (Arco) 
1 Type 80 tube, R. C. A.. (Arco) 

Ll-is tapped for band spread; as the tap 
is taken off nearer the ground end of the 
grid coil, the band -spreading increases. 
About % distance from the ground end 
gives best results. L4, the local oscillator 
coil, is tapped to obtain oscillation; this 
tap should be taken off 11 the distance 
from the ground end of the coil. L5 is 
made from one of the coils removed from 
old 465 KC. I.F. transformer. Remove about 
30 turns; solder on a tap at this point and 
wind back the wire previously removed. 
This coil should be connected into the cir- 
cuit so that the tap at 30 turns is brought 
next to the grounded end of the coil. 
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ULTRA SHORT WAVE 
Transmitters 

WITH the constant increase in activ- 
ity on the ultra -high frequencies 

among the transmitting amateurs, there 
is a dire need for improved transmitter 
and receiver design. Especially now 
that the amateurs are permitted to use 
any frequency above 110 megacycles. 

It might be well to state the facts of 
this latest amateur privilege; the new 
ruling of the F. R. C. is as follows: 

Rule 374a. The licensee of an ama- 
teur station may, subject to change upon 
further order, operate amateur sta- 
tions on any frequency above 110,000 
kilocycles, without separate licenses 
therefore, provided: 

(1) That such operation in every re- 
spect complies with the Commission's 
rules governing the operation of ama- 
teur stations in the amateur service. 

(2) That records are maintained of 
all transmissions in accordance with the 
provisions of Rule 386. 

. The apparatus to be described in 
this article is, in the opinion of the 
writer, the simplest and most efficient 
for general amateur use. It is highly 
recommended that. every "Ham" now 
transmitting on the ultra -high fre- 
quencies give it a try. 

It is a well-known fact that the paral- 
lel tuned tank circuit is very inefficient 
above 14 megacycles. And as we ap- 
proach 56 megacycles it becomes impos- 
sible to obtain anywhere near the rated 
input and output of the present-day 
vacuum tubes; even those designed par- 
ticularly for ultra -high frequency work. 

With "high -impedance resonant trans- 
mission lines" used to replace tuned 
circuits in the plate and grid circuits 

and Receivers 
High Impedance 

Lines 
Replace Coils 

of a standard push-pull oscillator, it is possible to obtain 
stability comparable to an ordinary crystal circuit and 
besides this, outputs very nearly approaching the rating of 
the tube can be obtained. 

For instance, it is possible to get nearly the same output 
on five meters, that can be obtained with the same tubes in 
an ordinary oscillator, running with the same voltages and 
input on 80 meters. This really means something, because 
the plate dissipation of the tubes will be much lower for 
a given output and the tubes are bound to last much longer. 
The power output, when using "long lines," has been found 
to be as much as 100 per cent greater than that obtained 
with regular parallel tuned circuits with the same input. 
Not only that, but this percentage of efficiency over parallel 
tuned circuits continues to become greater as the frequency 
gets higher. This means that we can reach frequencies much 
higher than we can with the old method. From this it will 
be seen that for the frequencies above 110 MC (megacycles), 
the new system becomes a necessity. 

"Long lines," which is the most convenient term for 
them, have been in use at W2AMN for several months and 
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Above, we have the circuit diagram of a transmitter using "long lines" together with its power sapply and a recommended modulating a~stem. 



58 OFFICIAL SHORT WAVE RADIO MANUAL 

I/2 "OIA. 
'COPPER 

TUBING 

R.F.C. 
2.5 M H 

r. 

By GEORGE W. SHUART WZAMN 

have proven themselves to be the ideal thing. On five 
'meters, changing from parallel tuned circuits to "long 
lines," increased the strength of the signal tremendously 
and it was possible to put a strong signal into places where 
it could not be heard with the old units; all this with not a 
volt more on the plates of the tubes and with a 20 per cent 
decrease in plate current! The frequency was reported as 
"absolutely steady" and the modulation much improved in 
quality; the latter undoubtedly due to less frequency modula- 
tion. 

Improved Stability 
An auto -dyne detector was constructed in order that the 

frequency stability could be more closely checked, super - 
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regenerators being too broad for this pur- 
pose. The transmitter was turned on and 
the receiver tuned to zero -beat with the 
transmitter, and, believe it or not, the two 
staged in Fero beat over periods as long as 
15 minutes without the slightest sign of 
"creeping" and would probably have re- 
mained that way for hours. This was with 
500 volts on the tubes, at 100 milliamperes 
plate current, and an antenna feeder current 
of .6 amperes. This input was modulated 
about 90 per cent and there was no sign of 
the frequency being modulated while the 
receiver was tuned to zero -beat. However 
when the receiver was "detuned" to give 
about a 1,000 cycle beat i.ote, there was a 
slight sign of frequency modulation, so 
small though, that excellent quality could be 
obtained with the receiver out of oscillation. 
This is as good if not better stability than 
maintained by all of the master oscillator 
amplifiers that were checked over the sir; 
M.O.P.A. transmitters are quite popular 
around this district. So much for the re- 
sults obtained, now for the construction 
of a typical transmitter. 

Line Design 

The ideal line to use would be one that was 
exactly a quarter wavelength long and ad- 
justed to provide maximum selectivity. 
However this is not easily done, due to the 
internal losses of the oscillator tubes. These 
losses will have to be taken into considera- 
tion in the line design. If it were possible 
to design a perfect line with the present 
day tubes, "crystal stability" would be the 
result. This line would have the following 
physical and electrical demensions: It 
would be a quarter wavelength long, con- 
structed of one-half inch copper tubing 
spaced approximately one inch between 
centers ; with one end "shorted it would 
have an impedance of approximately 86,000 
ohms and a Q, or selectivity factor, of 650; - 
the line being designed for a frequency of 
60 megacycles. But unless we have special 
tubes, this is not obtainable. The best we 
can do is to use tubes with very low internal 
capacities and having short plate and grid 
leads. We then adjust the line to resonate 
at the, frequency on which we wish to oper- 

At the right, we 
have a close-np of 
the new transmitter 
which uses the new 

R.C.A. 801 tubes. 

The drawing to the 
left, Fig. 4, shows 
the construction of 
"traasmisslonilnes", 
together with the 
top support and the 

various sliders. 

ate. As the diameter of the conductors. is 
increased the impedance and "Q" will in- 
crease directly in proportion; increasing 
the copper tubing to one inch in diameter 
we would have a Q of 1,300 and an imped'- 
auce of 172,000 ohms ! The transmitter 
shown in the photographs uses one-half inch 
tubing ; the reader can use any size he 
wishes but nothing smaller than one-half 
inch should be used for best results. The 
space between centers of the conductors 
should be 4 times the radius of the tubing. 

With tubes such as the 210, 801, 245, 71A 
and 12A the length of the copper tubes will 
be slightly less than three feet, and with 
tubes such as the 800, 825 and 852 the line 
will be slightly over three feet long. Ii 
either case the line should be made three 
or four inches longer than necessary in 
order to allow for tuning and also for losses 
that may be encountered in the lengths of 
connecting leads; make the line three and 
a half feet long, that is, for the five meter 
band ; if the transmitter is to be used on 
lower wavelengths the line will have to be 
proportionately shorter. 

Adjustment of Transmitter 

Adjustment of the transmitter using "long 
lines" is a very simple procedure. Set the 
"shorting" clamp (see Fig. 4), about three 
or four inches from the end, set the grid 
slider about three inches below this point. 
The plate voltage should be applied low and 
the grid clip adjusted for lowest plate cur- 
rent; the frequency should then be checked 
on the receiver. Sliding the clips up or down 
al the case may require, in order to obtain 
the proper frequency. Attaching the an- 
tenna is the next procedure. 

Antenna Used 
The antenna shown in Figure 2 is used 

at the writer's station and gives excellent 
results. It is a matched impedance affair, 
of the doublet variety. The Lynch Giant - 
Killer cable is used as the transmission line. 
It has an impedance of approximately 70 
ohms and when attached to the center of 
the dipole antenna gives excellent perform- 
ance. The line feeding the antenna should 
be e4nuected three inches from the "shorted" 

end of the plate circuit line. This point 
seems to provide maximum output, even 
though other settings will effect higher in- 
puts. Connect an 0-1 R.F. ammeter in 
series with the feeder (a Xmas tree bulb 
can also be used) and adjust the grid slider 
for maximum feeder current. The plate 
slider will now need adjusting as the fre- 
quency will have changed. Whichever the 
case, always make the final adjustment with 
the grid slider; maxjnium output will not 
be' obtained with the grid slider at a point 
giving lowest ,plate current. 

Best Tubes to Use 
The writer used many different types of 

tubes in his experiments with "long lines". 
The final model used the new R.C.A. 801 
tubes. These tubes worked exceedingly well 
and the output was higher, with lower input, 
than any other tubes tried. With the 801's 
the 'grid -leak value that seemed to be opti- 
mum was 15,000 ohms. The plate current. 
was 40 milliamperes with no load and maxi- 
mum output attained with a plate current 
of 100 milliamperes ; this was with 500 volts 
on the plates. The measured output was. 
around 25 watts. 

For those interested, the characteristics 
of the 801 are ás follows: 
Filament Voltage. 7.5 volts 
Filadieut Current 1.25 amperes 
Amplification Factor 8 
Grid -Plate Capacity' 6. mmf. 
Grid -Filament Capacity 4.5 mmf. 
Plate- Filament Capacity ' 1.5 mmf. 
Plate Voltage, Max 600 volts 
Plate I Current, Max. 70 ma. 

For ultra high frequency operation: 
Frequency 60 90 120 150 
Plate Voltage- 

(Telephony) 480 360 310 260 

Parts List "Long Lines" 
4-Copper tubes i/2" outside diameter with 

1/32" wall .(each 42" long). 
4-Stand-off insulators. National. 
2-2.5 M.H. R.F. chokes. National. 
2-Sliders (see drawing). 
1-30,000 ohm 25 watt grid -leak. Ohmite. 
1-75 ohm C.T. resistor. Ohmite. 2-4 prong Isolantite sockets. National. 
2--801 tubes, R.C.A. Radiotron. 
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More Power on 2.5 
Meters With Triodes 

By GEORGE W. SHUART, W2AMN 

We are pleased to present this very efficient 2.5 meter trans- 
mitter, in which present day tubes can be used with consid- 
erably more output than can be obtained with the ordinary 
"coil -condenser" combination. In this circuit, the tube ele- 
ments actually form a part of a half -wave "resonant trans- 
mission line." One -quarter inch copper tubes are used and 
fit directly onto the plate and grid terminals of the tube, in 
order to eliminate losses in long connections. This trans- 
mitter can also be operated as low as one and one -quarter 
meters with a surprising "output" and a marked increase in 
"stability" over the usual ultra -high -frequency transmitter. 

SEVERAL of our friends have con- 
structed the new 5 meter transmitter 

described in last month's SHORT WAVE 
CRAFT. They all experienced quite a sur- 
prise when they found out how efficient 
and stable the "rig" was. The output 
was reported to be three or four times 
as much as obtained with a conventional 
oscillator. And the writer was asked 
if the same principle could be applied to 
a 2.5 meter oscillator for use in the 
newly alloted amateur frequencies. It 
surely can, and such a transmitter is 
described in this article. 

There is little use of going on the 
wavelengths below 2.7 meters with the 
regular parallel tuned oscillator as the 
R.F. output is extremely low, even with 
large inputs, the plate efficiency being 
so low as to practically ruin a tube in 
short order. Then again, being more or 
less unfamiliar with the characteristics 
of the extremely high frequencies, we 
need an oscillator that has a fair amount 
of output in order to enable us to corn - 

Left: Close up of 2.5 
met e r transmitter using resonant 
transmission line. 

Right: The 2.5 meter 
trn 
with t h e voltage pr 
e u r e along the 
transmission line. 

municate over any appreciable distance 
at all. This transmitter together with 
the receiver described elsewhere in this 
issue, has proved to be "workable" over 
distances up to 14 miles, with an R9 sig- 
nal under ordinary geographical condi- 
tions. No one knows, as yet, the maxi- 
mum possibilities of these frequencies 
and no doubt it will be quite some time 
before they do. 

However, from the author's experi- 
ence with these ultra -high frequencies 
it can be safely said that they exhibit 
essentially the' same characteristics as 
does the five meter signals. It has been 
found that the transmitting and receiv- 
ing antennas need to be a considerable 
height above the ground and that they 
are very directional; that is the direc- 
tional qualities of 
these antennas are 
more noticeable than 
t hose operated on 
lower frequencies. 
The receiving anten- 
na especially is very 
critical. The horizon- 
tal receiving antenna 
with its directional 
effects, seems to be 
superior to the verti- 
cal affair in most 
cases. The vertical 
transmitting anten- 
na, of course, was 
used and is recom- 
mended as it radi- 
ates fairly well in all 
directions. 

Details of Oscillator 
T h e transmitter 

shown in the photo 
probably looks like 
anything else but 
what it is. As we 
have said before 
though, no one knows 
what our ultra high 
frequency apparatus 
is going to look like 

f 

'Z` 

in the future, so don't let its appearance 
affect you too seriously. The transmitter 
uses a single tube employed as a feed- 
back oscillator, not a B.K. oscillator. 
Barkhausen-Kurz oscillators are notori- 
ous for their low' output, even with 
special tubes. This oscillator uses an 
open-end transmission line, while last 
month's transmitter used shorted -end 
lines. Shorted lines would be far too 
short on 2.5 meters to derive any benefit 
from them. Push-pull was not used in 
the transmitter as considerable difficulty 
is encountered when open-end lines are 
used with tubes in push-pull. Further 
experimentation will probably result in 
the use of a tube at each end of the line. 
However, for the present this trans- 
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T Ee diagram clearly shows the connections of the neo' 
tralnsmitter, together with a 'recommended power supply 

and a modulator. 
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mitter is ideal ; the addition of another tube 
only incurs additional losses in the circuit 
using open lines. Theoretically the lines hav- 
ing both ends open must be a half wave long. 
However this is not possible with the pres- 
ent-day tube construction, because the grid 
and plate of the vacuum tube actually be- 
comes part of the line. Special tubes will no 
doubt be released in the near future. The 
match between the external part of the line 
and the tube is not perfect by any means, 
but the dimensions given are a fair com- 
promise. 

New 801 Type Tube Used 
When designing his type of transmitter the 

new RCA 801 tube was used. The elements 
of the tube proved to be equal to approxi- 
mately one foot of line. In other words 
subtract one foot from a half of the wave- 
length on which you intend to work. For 
2.5 meters the line will be 36 inches long. 
This shows that the shortest wavelength at 
which this tube will function properly in the 
circuit described is 1.25 meters. Incidentally 
you will be surprised at the amount of R.N. 
generated by a transmitter of this type on 
1.25 meters. Other types of tubes will re- 
quire slightly different lengths of external 
line which will have to be determined experi- 
mentally. 

Other types suggested and which are best 
suited are the 12A, 171, 201A, 245 and the 
210. The 800, of course, is very fine for the 
higher powered "rig", the use of which will 
require a line slightly longer than the above - 
mentioned types. 

Referring to the photograph we find that 
the voltage curve of the line has been plotted 
and photographed with the transmitter. 
Starting at the end of the line we find that 
we have a point of high voltage. As we pro- 
ceed down the copper tubes we have a de- 
crease in voltage, until we reach a point 
where the curve crosses the line; this is a 
point of minimum voltage and the distance 
between this point and the end of the line is 
exactly one -quarter of the wave -length on 
which the transmitter is operating. At 
this point the grid return and the plate volt- 
age leads are connected, through the sinall 
R.F...chokes,. This makes it easy, to check 

the wave -length ; it can be done with a yard 
stick. The length of the antenna is also 
governed by this distance-it is just twise 
this long for a half -wave radiator. 

Construction Hints 
Construction of the transmitter is not at 

all difficult. The drawing shows how the 
ends of the 14 inch dia. copper tubes are 
squeezed together in order that they will 
push on the plate and grid pins of the 
vacuum tube. _ This eliminates long connect - 
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Details of 2.5 meter Transmitter. 

ing leads from the line to the tube connec- 
tions. The mounting which supports the 
oscillator consists of a lb inch dia. dowel 
stick 36 inches long, set into a wood base- 
board of 1 inch thick stock, six inches square. 
Two '4 inch bakelite rods are doweled into 
the wood upright to hold the line and tube 
firmly. The drawing also shows the forma- 
tion of the two bakelite clamps which are 
fastened to the ends of the 14 inch rods. 

The vacuum .tube hangs in an upside-down 
position and two small- clips are used to 
make .the filament connections. Other de- 
tails can .be gotten from the drawings. 
The two small R.F. chokes are made by 
winding number 28 enameled wire on a 5 
meg. resistor form. The spacing between 
turns is equal to. the diameter of the wire. 
The resistor should be wound full of wire. 
Use a resistor having an isolantite or porce- 
lain body. 

The grid -leak used is 15,000 ohms and the 
plate voltage should not exceed 300 for the 
801 tube. The plate current will be 100 
milliamperes with normal antenna coupling. 
Higher plate currents will damage the tubes. 
Other tubes of the receiving types will re- 
quire correspondingly lower plate voltages 
and currents. 

The antenna is a half -wave long and the 
feeder should be connected to a point having 
a distance from the center equal to one - 
eighth its total length ; the length of the 
feeder is not important. Tap the feeder tó 
a point on the plate side of the line either 
side of the R.F. choke. This connection 
should be slid up and down the copper tube 
until a point is reached where normal plate 
current exists, the value of which will be 
between SO and ;100 milliamperes. In order 
to change frequency the length of the line 
will have to be changed. It is suggested 
that those interested should choose the 2.5 
meter band, because .if some hams are oper- 
ating on 2 and some on 2.5 meters, there is 
little chance of working each other because 
some will he out of the tuning range of the 
other's receiver. Get organ's ed on these high 
frequencies and worthwhile developments 
are sure to follow. A recommended power 
supply and modulator are shown in the 
drawings. 

Parts List 
1 -Transmitter mounting (see text). 2-Lengths í4 inch copper tubing (see text). 2-Special R.F. chokes (see text). 
1-15,000 ohm grid -leak (Ohmite). 1-75 ohm C.T. (center -tap) resistor. 

(Ohmite). 1-801 tube, R.C.A.-Radiotron. 

"LONG LINES 
SINCE the description of the "Long 
Lines" ultra high frequency trans- 

mitter in the October issue of this mag- 
azine, we have had innumerable re- 
quests for more dope regarding the con- 
struction and tuning. Many of the 
"Boys" who have a "yen" for high 
power have asked why we haven't used 
tubes such as. the 800's or the 304A's. 
The truth of the matter is that we have 
been using 800's for three or four 
months and obtaining excellent results. 
The transmitter referred to is shown 
in the photographs and will be de- 
scribed in detail. 

What Is "Long Lines" Oscillator? 
For those less familiar with the sub- 

ject it may be a good idea to explain 
just what we mean by a "Long Lines" 
oscillator. It consists merely of adjust- 
ing the length of two copper pipes 
which are placed fairly close together, 
so that they, together with the tube ele- 
ments and leads, will resonate at the 

Xmitter With 800's 
desired frequency. The advantage of a circuit of this 
type is that greater stability can be obtained with very 
high plate efficiency. The line is constructed so that 
the spacing between the pipes is equal to the diameter 
of the pipes; this seems to be the best all-round adjust- 
ment. One of these lines is used in the plate and one in 
the grid circuit of a push-pull oscillator. 

The material used in building this transmitter is one- 
half inch copper pipe-not tubing!. The difference being 
that the pipe is hard drawn and straight while the tub- 
ing is flexible and not so straight. 

Right away it will be seen that there is need. of a 
fairly sturdy base, if we expect this outfit to "stand 
on its own feet." The base of this one is made of wood 
stock, one and one -quarter inch thick. This base is 13 
inches long 'and 8 inches wide. On this base there are 
mounted two 2%x4%xl% inch uprights. These are for 
supporting the long copper pipes 'and it is necessary that 
they be doweled to the base plate with % inch dowels. 
Follow the drawing and use plenty of glue if you want a 
solid job. In 
order to fasten - 

t. 

Left-Wiring 
diagram of the ':, 

copper tubes, 
also the vacuum 
tube, etc., for 
the "Long - 
Lines" Trans- 
mitter here de- 
scribed by Mr. 

Shuart. 
Right-Close- 
up view of the 
base of t h e 
Long -Lines" 

Transmitter; it 
employs t w o 
800 -.type tubes. 

10, 
Highly efficient "Long - 

Lines" oscillator. 

M. CIE 
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the large National insulators to the upright 
blocks, it is necessary to drill small holes 
for the screws of the insulator and fill the 
holes with some sort of cement, such as 
Dupont's "household" cement. Then force 
the screws into the holes by letting them 
make their own threads, when the cement 
has "set-up" the insulators may be at- 
tached and screwed down tight. When you 
buy the pipe ask for solid brass or copper 
rod that will be a drive fit in the end of 
the pipes; this is needed for mounting pur- 
poses. Drive about one-half inch of this 
stock into both ends of the four pipes; 
then drill and tap them to fit the screws 
of the stand-off insulators. The other ends 
of the pipes should be drilled and tapped 
for 6-32 machine screws in order to fasten 
the top supporting plate. This plate is made 
of 11th inch National Victron insulation 
and measures 51/2x1% inches, drilled ac- 
cording to the drawing. 

The two 800 tubes 'are mounted between 
the small blocks and the terminals of the 
tubes will be found to be even with the 
ends of the pipes; this will allow very short 
connecting leads to the tubes and these 
leads must be short! The leads are of flex- 
ible copper braid. Solid connectors should 
not be used, because the expansion of the 
tubes will create a strain' on the glass and 
be liable to break the tubes. Small clips 
are made of brass or copper strip for con- 
necting to the pipes. 

Another problem was the "shorting 
straps" at the ends of the pipes. These are 
made of solid brass or copper and the di- 
mensions are also given in the drawings. 
The problem of supporting the plate and 
grid return leads was solved by making use 
of two 36. -inch by '6 -inch dowel sticks; 
these are set and glued in the baseboard. 

Operation 
The plate, voltage applied to the two 

800's should bé around 1000-the writer 
used 900 volts, with plate currents ranging 
from 100 to 140 milliamperes, depending 

upon the antenna coupling. With this input 
it, was possible to obtain over 60 watts out- 
put-quite a husky "ham" rig for 5 meters! 
The modulator unit should be a pair of 
210's in class "B" or the equivalent. Typi- 
cal adjustments for the 56 inc. end of the 
band are as follows: The plate "shorting 
bar," placed 2 inches below the end of the 
plate line, the grid bar 5 inches below the 
plate bar, and the antenna clipped onto the 
plate circuit 7 inches below the plate bar. 
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Details of ease Layout 

In all cases the grid shorting bol' 
should be placed 4 to 5 inches below the 
plate bar for best results. The adjustment, 
of the grid bar controls the amount of ex- 
citation and the above position seems to be 
optimum. The plate current will be some- 
where between 110 and 125 milliamperes 
and the grid current will be between 20 

and 30 milliamperes. Always keep the grid 
current around this value. 

In adjustment of the transmitter for 
maximum stability or minimum frequency 
modulation listen in on a 20 -meter receiver 
and slide the grid bar until best results 
are obtained. It will be found that with no 
modulation the carrier will remain constant 
in frequency for a long period of time. 
Checks over a period of 10 minutes showed 
that the frequency was just about as steady 
as a crystal set. When properly adjusted 
the frequency modulation will not be 
greater than 5 or 6 kc.,-quite remarkable 
when we found that a check-up on other 
types of oscillators revealed frequency 
modulation up to 75 kc., and more. Trans- 
mitters of this type would justify the use 
of a superheterodyne receiver. An oscil- 
lator of this type, only of lower power, 
should make a very fine control oscillator 
of an MOPA "rig"; in fact W2AG, a well- 
known amateur, has been experimenting 
along this line and obtaining some very 
interesting results. Quite a few of these 
transmitters are in use in and around New 
York City and no doubt in other parts of 
the country. Let's hear from you fellows 
who have tried them! 

Long Lines Transmitter Parts List 
1-wood base, see drawing. 
16 ft., 'h inch O.D., copper "pipe." 4-4 ft. 

sections. 
4-National stand-off insulators (threaded 

type). 
2 -4 -prong, National sockets, Isolantite. 
2-2.5 mh R.F. chokes. National. 
1 -10,000 -ohm, 25 -watt Electrad resistor, 

with adjustable slider. 
1 -100 -ohm, center -tap resistor. 
Clips and shorting bars (see drawing). 
2 -36 -inch, half -inch dowel sticks. 
Sufficient National, 1 inch thick Victron 

insulation to make top plate. 
2-RCA Radiotron 800 tubes. 

Denton 5 Meter Super Reg. Receiver 
Parts List for Denton 5 -Meter Receiver 
1-(approximately) 10 mmf. midget vari- 

able condenser. 
1-.00025 mf. mica condenser. 
1--.004 mf. mica condenser. I- .1 mf. by-pass condenser. 

1-.01 mf. fixed condenser. 
1-2 megohm grid leak. 
1-.1 meg. fixed resistor. 
1-.5 meg. fixed resistor. 
1-25 ohm fixed resistor. 
1-1(1(11100 ohm potentiometer 

2-í -prong sockets. 
1-Special inductance (homemade)-see 

text. 
1-2% millihenry R.F. choke. 
2-Type 56 RCA Radiotron tubes. 
1-6"x10"x7" chassis. Blan ; Insuline. 

. MM. `2 MEG5 56 --- lk^---1--1 
10T. 
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b MMF. Ellr O T 
.004- 1 
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!! 

® 
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T 

2 
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M F. 
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END 
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P 

1.25V. 100V 

The 5 -ureter field is expanding* rapidly as improved transmitters and receivers are being designed to facilitate the tuning of 
these extra low -wave stations. Both picture and oche tic diagrams are given above for. the Improved 3 -Meter "Bear -Cat n 
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Above we see the hew 2 to 5 meter receiver which will also 
an excellent "portable" receiver. 

No.t so long ago the writer heard some one say-"the ro- 
mance has practically gone out of radio". But today it is a 
sure thing that for those who like to DO THINGS there is 
romance and fascination in the ultra high frequencies here- 
tofore undreamed of. The writer has spent the best part of 
the past three years delving into the possibilities of the 
"ultra high frequencies. Many extremely interesting things 
were uncovered and proved to be contrary to popular belief. 

The ultra -high frequency transmitting and receiving 
"gear" of tomorrow will look as different from the present- 
day apparatus as the old "spark -coil" outfit looks compared 
to the modern vacuum tube sets; witness the writer's 5 -meter 
transmitter described in the last issue of this magazine and 
the 2.5 -meter outfit described elsewhere in this issue-and 
these are by no means the ultimate. Receivers will also take 
on the improvements set forth in these transmitters. We 
could go on for hours talking about these things but the pur- 
pose of this article is to describe a "new" receiver. All we 
can say is-get busy on the ultra high frequencies and experi- 
ence once more the real thrill of the "old days". 

A pentode is used as the 
audio amplifier with a volume control placed in its grid cir- 

cñ in der that earphones may be used. The entire set is 
enclosed in a black crackle -finished carrying case, measuring 
but 51,4 inches wide, 6% inches high and 8% inches deep. 
The case is in two sections, clearly indicated in the pictures, 
and is equipped with a convenient handle for carrying 
purposes. 

o 5 Meter Set Works 
Loud Speaker 

f.Y 
+ 1 . 

*%i" 

`SY '', 

George W. Shuart, W2AMN 

Here is one of the most efficient ultra -high 
frequency receivers we have had the privi- 
lege of describing. It uses only two tubes, 
a 56 super -regenerative detector and a 
2A5 pentode amplifier for A.C. operation. 
It can be used in an automobile or boat, 
by the use of a 6 volt auto "B" eliminator 
in which case the detector will be a 76 and 
a 41 for the audio amplifier. This set is 

surprisingly sensitive and selective. 

home station, will find this set "just the thing". . Circuit Very Simple 
Referring to the circuit diagram we find that the set is simplicity in itself. Only two tubes are used 

and provide full loudspeakez volume, far too much 
for the largest of rooms! A triode is used as the 

' super -regenerative detector, in a circuit which lends itself beautifully to our requirements. 

serve as 

A New Ultra -Short Wave Receiver 
The receiver shown in the photographs was designed with 

two important things in mind. First, a receiver with im- 
proved sensitivity and second, one that could be used on 
wavelengths down to 2 meters. It was also borne in mind 
that the experimenter must have a receiver of the best 
possible design, at the present time, to form a basis for 
further experimentation; for nothing can be done in that 
direction without a standard to go by. This receiver has 
accomplished all of the outlined objectives and is far more 
sensitive to weak signals than any present day super -regen- 
erator, regardless ;cif the type of -tubes used. The back -ground 
noise, or hiss, is very low in this set, a further aid to weak 
signals, and besides it is very simple and economical to build. 

In experimental work it is preferable that the receiver be 
sturdily constructed, and designed for portable use. It is 
for this reason that the set was built in a metal carrying 
case; it can therefore be readily used in an automobile 
or boat when carrying on experimental communications. 
Anyone desiring a better high frequency receiver for the 
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The schematic and physical diagrams shown above clearly 
show how to ',sire the 2 to 5 meter receiver. 
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The tuning is done with the small National dial on the 
front, while regeneration is controlled by the knob in the 
lower left-hand corner. The audio volume control is located 
to the right. The speaker or phone jack is located between 
the two last mentioned controls. 

The small knob on the left-hand side of the box is the 
antenna coupling condenser, along side of this condenser is 
the antenna binding post; the power cable is brought out 
the back. Inside the can is mounted a 61/4 by 41/2 by 1/16 
inch aluminum shelf on which most of the parts are mounted. 

Tuning and Super -Regeneration Features 
The tuning circuit consists of a single coil and a condenser 

making it much easier to change coils. The grid is connected 
to one end of the coil, through the grid -leak and condenser, 
and the "B" negative is connected to the other side of the 
coil. Regeneration is obtained by connecting the cathode of 
the tube to a point near the center of the coil, making it 
above -ground R.F. potential. When this is done the plate 
must be brought as near ground R.F. potential as possible. 
This is accomplished by the .004 mf. by-pass condenser con- 
nected from the plate to the "B" minus. The leads of this 
condenser must be very short and the "B'," `minus lead of 'the 
condenser should connect to the same point on the chassis as 
the ground end of the grid coil. In this circuit the rotor of 
the tuning condenser is at ground potential and eliminates 
the usual hand -capacity or the use of a long insulating exten- 
sion shaft. Super -regeneration is obtained by using quite 
high plate voltage on the detector and allowing it to break 
over into irregular oscillation, the frequency of which is more 
or less determined by the value of the grid -leak. 

The optimum value of ' grid -leak was found to be 1/4 

megohm and the grid condenser .0001 mf. The detector tube 
socket is mounted on top of the chassis to permit short leads. 
The amount of regeneration is very nicely controlled by the 
250,000 ohm potentiometer, which varies the plate voltage. 
The potentiometer is by-passed with a .1 mf: condenser to 
make its operation smooth and quiet. A 2.5 mh. R.F. choke 
proved sufficient to keep the low frequency voltage, generated 
by the detector, from the grid of the audio tube. In this cir- 
cuit it was not found necessary to connect one side of the 
heater circuit to the chassis; however, in other cases the 
builder may find it beneficial and this connection should be 
tried for best results. 

The Audio Amplifier 
The audio circuit is very simple and needs little discussion. 

A 3 to 1 ratio audio transformer is used as the coupling 
medium and a 250,000 ohm potentiometer is connected across 
its secondary for a volume control. The output is obtained 
through a choke and condenser arrangement, so that the D.C. 
plate current does not run through the speaker or phones, 
whichever is used. 

The 5 meter coil has 7 turns of No. 12 tinned buss bar 
with 1/4 inch inside coil diameter; the spacing between turns 
is 1/16 inch. The cathode tap is on the third turn from the 

PARTS LIST FOR RECEIVER 
1-Portable carrying case, see text for details. 

' Wholesale Radio. 
1-6 mmf. variable condenser (large condenser 

cut down). 
1-15 mmf. variable condenser. National. 
1-100 mmf. condenser, mica. Aerovox. 
1-.004 ptf, condenser. Aerovox. 1-3:1 ratio audio transformer.' Thordarson. 
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Here we have the inside view of the set, showing just how 
the parts are placed. 

ground end. For 2.5 meters the coil has 4 turns, 1/4 inch in- 
side diameter and 3/16 inch spacing between each turn. The 
tap is at the center of the coil. 

All in all, this set is far more sensitive than the average 
and is about three times as selective. It ran rings around all 
other 2 to 5 meter sets compared with it. It is simple to build 
and costs very little, and can be run on batteries or a power - 
supply. 

The writer has found some very interesting effects regard- 
ing the position of the receiving antennas for both 5 and 21/4 
meters. If a vertical half -wave rod is used and the lead-in 
taken off from the top, the signal strength will be found to 
be from 100 to 200 per cent greater. This can easily be 
proven by setting a vertical half wave rod along side the re- 
ceiver and sliding the lead-in from top to bottom. The best 
point as mentioned before will be at the top of the vertical 
rod. If the antenna is mounted vertically on top of a build- 
ing the lead-in should also be taken from the top and not the 
bottom. Recent tests have proven that signals could be re- 
ceived "R8" with the connection taken from the top; with the 
connection taken from the bottom these signals -were abso- 
lutely inaudible. We hope to have more information along 
the lines of ultra high frequency antennas at a later date. 

1-.005 mt. condenser. Aerovox. 
1-.1 mf. condenser. Aerovox. 
1-.01 mf. condenser. Aerovox. 
1-15 mf, 25 volt, electrolytic condenser. Aero- 

vox. 
1-.5 meg. grid -leak. Ohalite. 
1-500 ohm resistor. Ohmite. 
1-25,000 ohm resistor. Ohmite. 
2-250,000 ohm potentiometer. Electrad. 

1-31 henry output choke. 
1-6 prong Isolantite socket. National. 
1-5 prong wafer socket. Na-Ald. 
1-2.5 m.h. R.F. choke. National. 
1-4 wire cable. 
1-Small National vernier dial. 
1-Amtenna ground terminal strip. 
1-56 or 2AS, RCA Radiotron (Sylvania). 
1-76 or 41, RCA Radiotron (Sylvania). 

Eliminating "Fringe Howl" 
IN SPITE of the many improvements 
in short-wave sets during the last few 

years, "fringe howl" or "threshhold os- 
cillation" is still with us, especially in 
home-made sets. The most common 
method of getting rid of this trouble is 
to shunt a 1/4 megohm fixed resistor 
across the secondary of the first audio 
transformer. Unfortunately this meth- 
od, while eliminating the howl,. elimin- 
ates most of the signal also. 

The radio -frequency filter circuit is 
the writer's favorite method of eliminat- 
ing the troublesome howl. The arrange- 
ment shown in Fig. 1, consists of two 
21/2 millihenry R.F. chokes connected to 
three fixed condensers as shown. The 
circuit is exactly the same as that used 
in power supply filter systems, except 
that radio frequency chokes and small 
capacity condensers are used. 

Sometimes very good results can be 
obtained by the use of only one choke and 
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.0005= 
M F. 

Two methods described by the author 
for eliminating "fringe howl." 

two condensers as shown in Fig. 1 "A". 
In many cases whero pentode ampli- 

fiers are used in regenerative receivers 
trouble is experienced when the detector 
is near the oscillating point due to feed- 
back between the audio stage and de- 
tector. This is in the form of a high 
pitched howl. and can be very easily 
overcome by connecting a small by-pass 
!condenser between 'the plate of the pen- 
tode -tube and the B negative side of the 
circuit. The size of this condenser de- 
pends entirely upon the amount of feed- 
back present. Usually any size from 
.002 mf. to .006 will cure the trouble. 
The pentode amplifiers also have the 
characteristic of giving a very "thin" 
tone with a high background rush or 
hiss. This is overcome by, increasing the 
size of the by-pass condenser "previously 
mentioned from .006 to .01. A' .01 will 
give a very pleasing tone. 
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Front view of the 5 -meter portable Transmitter -Receiver. 

Mr. Potter, operator of 
licensed amateur short- 

wave station, W9FQU, de- 
scribes a very excellent 5 - 
meter "transmitter -receiver" 
of the portable type. The re- 
ceiver operates on the super - 
regenerative principle and it 
is provided with two stages 
of audio frequency amplifica- 
tion. This set is not a trans- 
ceiver, but has a distinct cir- 
cuit for both transmitter and 
receiver. The transmitter 
employs two 31 tubes in a 
push-pull oscillator circuit. 
Class B modulation is em- 
ployed, the driver tube being 
a 49, which drives two class 
B 49 modulator tubes. Bat- 
teries supply the plate and 
filament current. 

5 Meter Transmitter. 
Receiver 

BECAUSE W9FQU is primarily a By MARCUS L. POTTER, tector and this would eliminate one 
phone station, it was only natural to W9FQU tube; however, the current drain on 

design and build a five -meter trans-the B battery would be several milli- 
mitter and receiver very shortly after amperes more. For use in portable 
activity started on the 56 megacycle work it is always, of course, very de- 
band. mitter would use two type 31 (two volt sirable to utilize the smallest B current 

At first no definite design was de-filament in series, with a total current drain consistent with good results, and 
termined upon, simply because. we first drain of 130 milliamperes) in a con-for this reason a two -stage audio unit 
wanted to determine whether thetrans-ventional push-pull circuit, power to be was used instead of a power pentode. 
mitter and receiver should be strictly furnished by six volts of "A" battery The next consideration was whether 
"portable" or otherwise. and 180 volts of "B" battery regardless it was desirable or not to incorporate 

After considerable experimental work of whether it be used for portable or both receiver and transmitter in one 
using both low power receiving tubes permanent station work. case. Because portability was desired, 
with 180 volts of B battery and low - 
power transmitting tubes, with 500 Receiver Design it necessarily follows that it, of course, 

would be good practice to follow the 
volts rectified AC on the plates, it was Receiver design came next, and it idea of building both transmitter and 
found that the results using 31 type was decided to use a super -regenerative receiver in one unit. It should be dis- 
tubes were practically as good as the circuit with two stages of audio ampli-tinctly understood that the receiver - 
larger tubes, which used about two and fication. It is true that more audio transmitter is not of the trans-ceiver 
one-half times the plate voltage. It power could be obtained by feeding a variety. The receiver is entirely sepa- 
was therefore decided that the trans -type 33 pentode directly from the de -rate from the transmitter, it having 

its own apparatus and tubes. A small 
amount of weight could have been 
eliminated by having one set of tubes 
for both the receiver and transmitter 
thereby making it a trans-ceiver, but 
the saving effected in this regard would 
have been very slight and would not 
offset the advantages gained by using 
separate tubes for both transmitter and 
receiver. 

Case Rigid Yet Light 
With all these ideas in mind, the 

portable 56 megacycle transmitter -re- 
ceiver shown in the 'pictures was de- 
signed. The exceptionally rigid case 
is made of light weight cadmium -plated 
steel, which will more than stand the 
abuse usually encountered by portable 
apparatus. All coils clear the case and 
sub -panel, which also acts as a shield, 
by at least 2 inches, which minimizes 
the amount of r.f. loss that would 
otherwise be incurred. 

Looking at the back of the chassis, 
the receiving apparatus is on the left- 

A rear view of the 56 -megacycle Transmitter -Receiver. hand side. Thirty type tubes are used 
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for the detector, interruption frequency 
oscillator and the first stage of audio. 
The fourth tube-the second audio am- 
plifier-is a 31 type power tube, which 
supplies more than enough power to 
operate a loud speaker. Plug-in coils 
are used in the receiver so that if found 
desirable at any time the frequency 
band covered can be either raised or 
lowered from the present amateur five - 
meter band. 

Transmitter Uses 31 Tubes 
Located on the right of the chassis 

is the transmitter. Two type 31 tubes 
are used in a push-pull oscillator cir- 
cuit. Class B modulation is employed, 
the driver tube being a 49, which drives 
two Class B 49 modulator tubes. 180 
volts of B battery from an external 
battery box supplies both the Class B 
tubes an i oscillator tubes. One hun- 
dred per cent modulation is assured by 
this combinátion. 

Looking at the illustration showing 
the front view of the unit the National 
velvet -vernier dial at the left controls 
the frequency of the transmitter, the 
tuning covering the amateur band of 
56 to 60 megacycles. The other Na- 
tional velvet -vernier dial at the right 
tunes the receiver which also covers 
the 56 to 60 megacycle amateur band. 
The knob at the lower right of receiver 
tuning dial controls the antenna tuning 
condenser; the receiving antenna con- 
nection being the binding post on the 
extreme right. The knob on the lower 
left of the receiver tuning dial is the 
receiver off -on switch and volume con- 
trol. The third knob to the lower right 
of the transmitter tuning dial is the 
transmitter off -on switch. The two tip - 

jacks under the transmitter tuning dial 
are for the single -button microphone in- 
put, and the two tip -jacks under the 
receiver tuning dial are for the head 
phones or loud speaker. 

Operation of Set 
In operation the receiver is left on 

all the time, thereby permitting a con- 
stant check on the quality of transmis- 
sion. During reception of another sta- 
tion, the transmitter is turned off but 
this can be done so quickly that it 
practically amounts to duplex operation. 
Keeping the transmitter off while re- 
ceiving also prolongs B battery life, 
the transmitter draws about 30 milliam- 
peres steady current and 60 to 70 
milliamperes during modulation peaks 
and the receiver B battery drain is 
approximately 15 milliamperes. 

Most any type of transmitting an- 
tenna may be used. Consistently good re- 
sults, however, have been obtained with 
a Zep type, having four -foot feeders 
and a sixteen foot flat -top. For auto- 
mobile work a current fed type con- 
sisting of two four foot pieces of wire 
attached to the antenna posts and sep- 
arated 180 degrees apart have given 
exceptionally good results-R7 to R8 
signals having been reported for dis- 
tances up to three miles. During opera- 
tion in W9FQTJ's station, the antenna posts 
are connected directly to the regular 75 meter 
fundamental Zep antenna, which also gives 
good results. 

I.l 

Parts List Transmitter -Receiver 

Receiver 
5 turns No. 14 wire space wound y2 

inch diameter. 

1.2 4 turns No. 14 wire space wound y., 
inch diameter. 

L3 Interruption frequency oscillator: pri- 
and mary or grid coil 1,400 turns: sec - 
L4 ondary or plate coil 900 turns honey. - 

comb type of windings. 
VT1 type 30 tube, R.C.A. Radiotron (Arco.) 
VT2 type 31 tube, R.C.A. Radiotron (Arco.) 
VT3 type 49 tube, R.C.A. Radiotron (Arco.) 
Cl .000035 mf. llammarlund midget receiv- 

ing variable condenser. 
C2 .0005 mf. fixed condenser. 
C3 .002 mf. fixed condenser. 
C4 .01 fixed condenser. 
C5 .002 mf. fixed condenser. 
C6 .00005 mf. Pilot midget variable con- 

denser. 
Itl 1 megohm 1 watt resistor Lynch. 
R2 30 ohm fixed resistor. 
AT audio transformer. 
OT output transformer. 
VC 50.000 ohm volume control with "on - 

off" switch. 
RFC 50 turns No. 30 D.S.C. wire close 

wound on s s" rubber rod. 

L5 

L6 

L7 

C7 

R3 
R4 

Transmitter 
Antenna coils, each 1 turn No. 14 wire 
1" diameter, riy" spacing. 
Plate tank coil, 5 turns No. 14 wire 1" 
diameter, V3" spacing CT. 
Grid coil 11 turns No. 14 wire % 
diameter space wound CT. 
Plate tank tuning condenser. Hammar- 
lund .000035 mf. each section. 
15 ohm fixed resistor. 
100,000 ohm 1 -watt grid leak Lynch. 

Modulator and Speech Amplifier 
MT Acme single button microphone trans- 

former. 
IT class B input transformer, for type 49 

tubes 
OT2 class B output transformer, for type 

49 tubes and 5,000 ohm load. 
MA C-100 D.C. milliammeter. 
CT 1 mf. Aerovox fixed bypass condenser. 
CS .002 mf. Sangamo fixed condenser. 
SW Off.on switch. 
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Diagram of the 5 -meter Transmitter -Receiver here described by Marcus L. Potter. woven. 
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Here is the complete "portable" set-up with the excep- 
tion of the storage battery. 

SINCE the 5 -meter amateur band 
has been opened to the "ham" for 

mobile operation, many of the amateurs 
have installed portable transmitters in 
their cars and are obtaining excellent 
results. Many of them have covered 
fairly long distances, considering the 
very low power of the average portable 
transmitter. The now popular trans- 
ceivers can be heard on the 5 -meter 
band, in and around New York City, 
any evening. The object is to find a lo- 
cation that has considerable elevation, 
set up the portable "gear" and work as 
many fellow "hams" as possible. 

The outfit shown in the photographs 
is not a transceiver but a complete 
transmitter intended as a companion 
unit to the compact receiver described 
in the November issue of SHORT-WAVE 
CRAFT. These two sets provide the op- 
erator with a complete installation with 
which "duplex" can be worked with 
ease. This is quite an advantage over 
the popular transceiver, with which it 
is impossible to work duplex. Duplex 
operation is one of the main advantages 
of ultra short-wave communication and 
we see no reason why it should not be a 
feature of the "portable rigs." We will 
agree though that .the transceiver is 
more simple to construct. 

Uses Dynamotor for Plate Supply 
When a transmitter is operated in a 

car or from a portable location where 
there is no electric power available the 
machine must be battery operated. The 
best arrangement is to use a motor -gen- 
erator similar to those used in car 
radios intended for broadcast reception. 
These little "dynamotors" run by power 
taken from a 6 -volt storage battery and 
the generator portion delivers around 
250 volts at 50 to 60 milliamperes. This 
is ideal for the fellow who wants effi- 
cient and economical operation of his 
portable.. Such a generator system is 
used with this portable and the photo- 
graph shows how compact the affair 
really is. 

New 6A6 Tube Employed 
The hardest part of building a port- 

able transmitter is the selection of 
tubes. We started out to use a type 19 
twin -triode with a filament resistor to 
drop the voltage to two volts. For- 
tunately, just before the set was com- 
pleted, the tube manufacturers came 
out with a type 6A6; this tube is iden- 
tical to the type 53 with the exception 
of the heater, which requires 6.3 volts 
instead of 2.5 as in the 53. This tube is 
just what we needed. Of course we 

cannot op- 
erate t h e 
6A6 at full input in 
a "portable 
rig," because the problem of obtaining 
full modulation becomes more compli- 
cated and requires too much equipment 
to make the thing practical. 

Consulting our Tube Manual, we 

5 -Meter Mobile 
XMITTER 
Uses "Dynamotor" 

We take pleasure in presenting this very compact and 
highly efficient "portable" transmitter designed to be used 
in an automobile. Only two tubes are used, a 6A6, push- 
pull oscillator, and a 42 modulator. A distance of 18 miles 
was covered by this transmitter during tests. It operates 
from a 6 -volt car storage battery and a small dynamotor is 
used for the plate supply. 

find that the type 42 is the most ad- 
visable modulator to use where a single 
tube is used. Here is quite a problem; 
the 42, if operated under conditions ad- 
vised by the manufacturers, will not 
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Schematic and physical drawings, clearly showing values of parts and connections 
for the 5 -meter "mobile" transmitter 
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provide enough power to modulate the 6A6, 
that is, with the microphone being used 
to drive the 42 and not a stage of speech 
amplification. Speech amplifiers compli- 
cate matters and it was decided to follow 
a course of cut and try in order to obtain 
the most efficiency. The "good book" says 
that the bias for the 42 with 250 volts on 
the plate should be 16.5 volts; this to be 
obtained with a 500 -ohm resistor con- 
nected in series with the cathode. Under 
these conditions there was not enough 
modulation, with the oscillator running 
with 3 watts input, to make the voice ;'un- 
derstandable." However, as the bias 'was 
increased on the 42, the output increased 
considerably. Best results were obtained 
with 3,500 ohms in the cathode lead. This 
brings about a condition where the 42 is 
operating nearly class "A" prime. Not a 
good condition in a single -ended audio 
amplifier, but the distortion at voice fre- 
quencies is not very bad-the 'proof is 
that the quality was reported "very good." 
The modulator is explained first, because 
it is much more "tricky" than the oscilla- 
tor. With an audio circuit of this type, 
every possible amount of gain is needed 
and for this reason the reader is advised 
to try reversing the secondary connections 
of the microphone transformer, and also 
the connections to the "mike" battery it- 
self, until best results are shown by an 
increase in the percentage of modulation. 

How Tuning Condenser Is Made 
If the following instructions are fol- 

lowed there will not be the slightest diffi- 
culty with the oscillator part of the trans- 
mitter. The tuning condenser was made 
from a National type ST90. The stator 
and rotor were remodeled to provide a 
split stator condenser having three rotor 
and two stator plates in each section. 
There are 6 turns in the plate coil and 8 
turns in the grid coil. They are wound 
on a% inch form and the spacing between 
turns is about equal to the diameter of 
the wire, which is number 12 solid ena- 
meled. Tinned buss -bar will do as well, 
of course. Each coil is center -tapped for 
the grid return and the B plus to the 
plates. The 6A6 operates as a 2 -tube 
push-pull oscillator and gives remarkable 
efficiency at very low inputs. The size of 
the grid -leak was determined experimen- 
tally. We started with a 20,000 -ohm unit 
and decreased it-the input to the oscilla- 

An Ultra 

-- . r. 
-, 

Inside view of oscillator and modulator 
combination. Notice the extreme 

simplicity. 

tor increases as the leak resistance de- 
creases-until we could just obtain full 
modulation. This gave a plate current of 
20 milliamperes with a leak of 5,000 ohms. 
without the antenna the plate current was 
in the order of 14 or 15 "mills." (M. A.) 
The antenna coils have three turns each 
and are identical to the other coils in size 
of wire and diameter. We found that very 
close coupling was needed, but the reader 
is advised to experiment with various de- 
grees of coupling to obtain best results. 

Referring to the diagram we see that 
the whole transmitter is simplicity itself. 
Plate modulation is used and the B phis 
is fed to the plates of the oscillator send 
modulator through a small iron core choke 
having about 15 henrys inductance and 
capable of carrying at least 50 milliam- 
peres, which is the total amount of cur- 
rent drawn by both tubes. The condenser 
connected across the cathode resistor of 
the modulator tube must have a capacity 
of 20 mf. with a working voltage of 35 
volts. The primary of the microphone 
transformer is connected so that the mi- 
crophone button current is supplied by 
the storage battery, and it is only neces- 
sary to insert the plug in the jack pro - 
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vided on the front of the box. A single - 
pole single throw toggle switch allows the 
B plus to be broken in order to throw 
the transmitter "on" and "off." 

The case in which the transmitter is 
built is identical to that used for the re- 
ceiver previously mentioned and measures 
61s" high, 5" wide and 8%" deep. There 
is a subpanel measuring 59'4" by 7" and 
on it is all the equipment for the modu- 
lator and oscillator. The antenna connec- 
tions are brought out at the left side of 
the box. 

19 Miles Covered 
Several types of antennas can be used 

with this transmitter and several are 
shown in the diagram. There is only one 
tuning control and that is the dial on the 
front of the box, and there is nothing to 
get out of adjustment. We have had the 
pleasure of working 19 miles with an R5 
report-not bad, eh? 

Parts List for 5 -Meter Portable . 

Transmitter 
1-SE-90 National condenser, remodeled; 

see text. 
1-20 mf., 35 -volt electrolytic condenser, 

Aerovox. 
2-8mf. 300 -volt electrolytic condensers, 

Aerovox. 
1 -5000 -ohm wire wound, 5 -watt resistor, 

Aerovox. 
1 -3500 -ohm, 2 -watt resistor, Aerovox. 
1-single-button' microphone transformer. 

Universal. 
2-15 henry, 60 ma., iron core chokes. 
1 -7 -prong (large) Isolantite socket, Na- 

tional. 
1 -6 -prong wafer socket, Na-Ald. 
1-single open circuit jack, I.C.A. 
1-Sp-St toggle switch. I.C.A. 
1 -250 -volt, 50 to 60 ma., 6 -volt dyna- 

motor. 
1-aluminum panel, 1/16"x5%"x7". Blan. 
1-carrying case, see text. Wholesale Ra- 

dio. 
1-6A6 tube, Sylvania. 
1-42 tube, Sylvania. 
1-National, 3 -inch dial. 
1-twin antenna terminal strip, Na-Aid. 
1 set of coils, see text for winding de- 

tails. 
1-high-gain, single -button hand micro- 

phone. Universal. 

Transmitter 

SPEECH 

, 

.8UZm ZER 

.015-MF. 

FIG.1 

111. 
II 

[II 

Ll 

SI 

18 
TURNS 

.005-4 
MF. 

B+ A- 
FIG. 4 

I ,n 

TURNS NS 

4 
TURNS 

18 
TURNS 

II, 

g_ A+ 

t 10,000 
h OHMS 

KEY d 
Fig. 1. 
circuit. 

Simple ultra short-wave transmitter. Fig. 2. Three-point transmitter 
Fig. 3. Construction of a push-pull transmitter. Fig. 4. Circuit of the 

push-pull transmitter. 

FIGURE ONE shows a very simple 
construction for an ultra short-wave 

transmitter. The tube is mounted be- 
tween the choke coils upside down in 
order to have the connections to the 
grid and to the plate as short as pos- 
sible. The midget condenser of about 
15-20 mmf. which controls the wave- 
length is connected across the oscillator 
coil and is clearly seen on the photo- 
graph. 'Pig. 2 gives the diagram of the 
circuit, an ordinary 3 -point oscillator. 
For this transmitter a power output 
tube (type 45 or 71) is used. A by-pass 
condenser of .05 mf. is connected across 
the filament to protect it from accidental 
voltage surges, which during the pre- 
vious tests destroyed one of the tubes. 
The modulation is performed in the 
plate circuit, but without the aid of a 
special modulator tube. For this pur- 
pose an A.F. push-pull transformer is 
used, of which the secondary is con- 
nected in the plate circuit. One of the 
primaries operated from a buzzer, 
while the other primary is connected to 
the output ends of a 2 -stage audio ampli- 
fier, in order to also enable telephony 
transmission. The plate tension of 200 
volts is supplied from the D.C. line. How- 
ever, satisfactory results can be ob- 
tained with 150 volts from batteries. 
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Short Wave Antennas 
A TRUE saying is that a receiver is 
no better than its antenna. It is also 

true that the average short-wave re- 
ceiver will bring in stations with almost 
any type of antenna even to a short 
piece %f wire several feet long. The 
ideal condition would be an antenna that 
is designed to operate on the specific 
frequency to which the receiver is tuned. 
Then, we would have a maximum pick- 
up by the antenna concentrated on a 
very narrow band of frequencies. This 
would mean high signal level and a low 
background noise level. First, because 
the antenna is tuned sharply and sec- 
ondly, because the receiver gain control 
can be turned down on account of the 
strong signal that the antenna is feed- 
ing into the receiver. It has long been 
the desire of short-wave fans to con- 
struct a general purpose antenna, one 
that will respond to a wide range of 
frequencies preferably from around 15 
meters up to 100. Theoretically it would require several antennas to cover this range of frequency and it is almost 
impossible to get a single antenna that will have the same efficiency over this wide range. In this article we will endeavor to set forth all the prominent types of antennas 
in use today. The advantages and disadvantages will be pointed out. 

Doublet Antennas 

In Fig. 1 we have a doublet antenna using the new Lynch 
Giant Killer, low impedance, transmission line. The two 
flat top portions are 30 feet each in length and the feeder 
should be at least 30 feet long. The approximate impedance 
of the flat top antenna when operated as a half wave affair 
will be between 70 and 75 ohms. The impedance of this new 
cable effectively matches the impedance of a half wave 
antenna, the feeder having an impedance of approximately 
70 ohms. In the ntenna flat top, No. 12, solid enamel wire 
is recommended. The conductors used in the transmission 
line consist of 10 strands of No. 22 B. & S. gauge wire, each 
strand being enameled. Varnished cambric insulation is 
used around each conductor and then the twisted pair is 
sealed in heavy weather-proof rubber covering. The material 
used for insulation is non -wicking and no trouble will be 
encountered from the absorption of moisture. A small coil, Li, 
is used to couple the transmission line to the grid coil of the 
receiver. This coil should have approximately 10 turns of 
No. 20 double cotton covered wire. This antenna system of 
the dimensions shown in Fig. 1 will work very nicely on a 
range of frequencies from 15 up to approximately 50 meters 
and will produce a minimum of background noise. 

We are pleased to present this com- 
plete discussion on various types 
of short-wave antennas such as, 
noise reducing doublets, using vari- 
ous types 'of feeder systems, the 
inverted diamond antenna, and a 
general purpose antenna designed 
to tune to resonance with any of 
the short-wave broadcast bands. 
The good and bad features of each 
type of antenna are carefully 
brought out in this article after ex- 
haustive tests were made to deter- 
mine which antenna is best suited 
for general short-wave reception. 

Transposed Feeders 
In Fig. 2, we have the familiar trans- 

posed feeder using two inch transposi- 
tion blocks. The dimensions, of course, 
are the same as shown in Fig. 1. How- 
ever, the transmission line will have 
an impedance of approximately 450 
ohms and it does not match the antenna 
as well as the transmission line shown 
in Fig. 1. However, the higher im- 
pedance line shown in Fig. 2 can be 
tuned somewhat with the coil -condenser 
combinations shown in Fig. 3. This 
tends to make it` slightly more selective. 
However, the background noise pick-up 
will be slightly greater than that of 
Fig. 1. 

In 'Fig. 3 we have approximately the 
same thing as Fig. 2, except that instead 
of using transposition blocks, two inch ' 
spreaders are used and the feeder 
wires are run parallel. The dimensions 

here, are also the same as in Figs. 1 and 2. The tuning ar- 
rangement consisting of the two condensers, C and Cl, pro- 
vides a fairly flexible system and it will respond quite well 
to frequencies from 15 to 50 meters. Either spreaders or 
transposition blocks can be used. The advantage of tuning 
wherever possible in antennas, is that the antenna will peak 
up at a certain frequency and provide higher signal level 
with a lower amount of background noise. 

Twisted Pair 
In Fig. 4, it is the same antenna system only here we are 

using twisted pair or "lamp cord" for the feed line. Ordinary 
heavy duty twisted lamp cord has an impedance of approxi- 
mately 100 ohms and is auite effective in reception. Although 
not being weather proof it has a tendency to absorb moisture 
and in the end not quite as good as the arrangements shown 
in Figs. 1, 2 and 3. However, if it were not for the absorp- 
tion of moisture this system would be better than Fig. 2 
and 3 and not quite as good as that shown in Fig. 1, that is 
considering that none of the feeders are tuned. Tuning, as 
we said before, will increase the efficiency and it is much 
easier to tune a line similar to that shown in Fig. 2 and 3 
than those shown in Figs. 1 or 4. 

Diamond Antennas 
Inverted diamond antennas (Fig. 5) have received consid- 

erable comment lately and there is no doubt that they are 
more efficient than the doublets. However, one drawback is 
that they are extremely directional and for maximum signal 
pick-up they only receive -best in one direction. In Fig. 4A, 
we show the method of coupling the diamond antenna to the 
regenerative detector and Fig. 4B shows the connections to a 
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Figs. 1. 2, and S In the above drawing show various feeder arrangements used with the doublet antenna. Fig. 3 shows 
how the feeders may be tuned. 
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The Best Types of S -W Aerials. 
By GEORGE W. SHUART 
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Fig 4-Ve have the doublet using twisted pair as feeders. Fig. 5 shows the inverted diamond antenna which has proven quite popular in Europe. Fig. 6 shows an arrangement with which it is possible to tune the entire antenna system to the various short-wave bands. 

tuned R.F. stage, or any receiver where a primary or antenna 
coil is used. One advantage of the diamond antenna is that 
it will respond to a fairly wide range of frequencies and in 
an antenna designed for 25 meters it would be very effective 
over a range from 15 to 50 meters and it does not need to be 
tuned. The figures for designing a 25 meter diamond antenna 
are as follows: 

Height e = .7X or .7 X 25 or 17.5 meters 
There are 3.28 feet to a meter, therefore - 

3.28 X 17.5 = 57.4 feet. 
The length of the wire from a to b = 

1.5X or 1.5 X 25 = 37.5 meters, or 
3.28 x 37.5 = 123 feet. 

The base d or, distance between a and b = 
.5X or .5 X 25 =12.5 meters, or 
3.28 X 12.5 =41 feet. 

It is necessary that Point B in Figure 5 should be termin- 
ated through a 400 ohm resistor to ground. This antenna 
receives best from the direction in which the resistor points. 
For those who wish to receive in a given direction and 
where it is possible to erect an antenna of this type it is 
highly recommended. 

A Tuned Antenna 
In Fig. 6 we have endeavored -to strike a happy medium, 

that is, an antenna that can be tuned and will respond to the 
short-wave broadcast bands, 19, 25, 31, 49 meters. The 
length of the antenna from A to B, that is the flat top and 
including what lead-in may exist, should be 75 feet. The 
ground lead should be as short as possible, not over four or 
five feet long. With C, Cl and L it is possible to tune this 
antenna to any of the four short-wave broadcast bands 
previously mentioned. On some bands it 
will be a Hertzian antenna and on others 
it will function as a Marconi antenna. On 
the 49 meter band a Hertzian antenna iL01T.. 

will have to be 80 feet long. By setting C ó - 
A 

to a minimum the system becomes in 
effect not grounded. Therefore, L and Cl 20T 
can be used to tune it up to an effective óc0. ' Ei Iength of 80 feet. In the 31 meter band, p , 
this antenna functions as a S4 wave Mar- 
coni. C should be adjusted to approxi- 
mately half the capacity and tuning done 
with Cl. In the 25 meter band, it is also 
a Y4 wave Marconi, and is necessary that 
the effective length be reduced to 60 feet. 
This is accomplished by the adjustment 
of C with Cl set to a minimum capacity. 
In the 19 meter band it is possible to 
make this system function as a five 
quarter wave Marconi. The necessary 
length here is 75 feet so we can use 
condenser C for tuning and Cl should 
be set at minimum capacity. This an- Constructlonni details of antenna conp- 
tenna has no noise reduction provision ling unit. Fig. 7. 

such as transposed feeders, twisted pair or what have you. 
However, it is an ideal antenna for use where background 
noise is not too high. Due to the fact that it is tuned to each 
of the bands in which short-wave broadcasting is done, the 
noise level will be low. This is because it provides a stronger 
signal for the receiver. 

Antetena Coupling 
The most effective way of coupling an antenna to the 

receiver, of course, is necessary in order to derive full 
benefits from a well -designed antenna system. In Fig. 7, 
we have an antenna coupling unit consisting of two coils 
and two condensers. The coil, Ll, should be connected to 
the receiver and consists of 10 turns of No. 20 double cotton 
covered wire. Coil L, the antenna tuning coil, consists of 
20 turns of No. 20 double cotton covered wire. Either the 
doublet antennas previously described or the antenna sys- 
tem shown in Fig. 6 can be used in this coupling arrange- 
ment. For a doublet antenna we connect the feeders to 
points A and B and use condenser Cl for tuning. For 
the antenna system shown in Fig. 6 we use points A and 
C. Point A will go to the antenna and point C connects 
to the ground. The dimensions for making this tuning unit 
are given in Fig. 7. It can be made up into a small 
unit and mounted into a box and will serve as a medium 
for coupling any antenna to any type of receiver. 

We trust that among the various types of antennas 
described in this article, the reader will be able to select 
one that will best suit his needs. 

Constructional Hints 
There are quite a few important factors to bear in mind 

when constructing a short-wave receiving antenna. The 
first and most important is that the an- 
tenna should be as high above the ground 
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as possible and away from all surround- 
ing objects such as trees, roofs and elec- 
trical wires of any description. Heavy 
copper wire must be used and all con- 
nections thoroughly soldered. Either 
stranded or solid copper wire may be 
used. If solid wire is used, the size 
should be 10 to 14 B & S gauge enam- 
eled. Do not use bare wire as it corrodes 
very rapidly. If stranded wire is used 
nothing smaller than seven strands of 
No. 22 should be used and each strand 
should be separately enameled. When 
making a connection with stranded wire 
be sure to clean each strand thoroughly 
otherwise there may be a poor connec- 
tion to one strand. Do not use a metal 
pole to support the antenna. Wood should 
be used wherever possible. If an an- 
tenna is hung from a tree, leave plenty 
of space between the end of the antenna 
proper and the branches of the trees. 
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Fig. 2 shows the general construction of the vertical "double -doublet." While this is not a directional affair it has its advan- 
tages, In that It can be erected in a much sma LIT place than a large horizontal installation. Loading coils are inserted to 
make the effective length 29 ft. for each side. Fig. 1 shows the complete horizontal "double -doublet." Dimensions are given for those wishing to construct an antenna of this type. (No. 193.) 

The Latest-A "DOUBLE -DOUBLET" 
THE world-wide antenna system has 
been developed after considerable re- 

search. It provides, primarily, an efficient 
means of collecting the shorter -wave signals 
on a special "double doublet" or Duo Dipole 
Antenna. 

The purpose of this arrangement is to 
approach an ideal antenna system for all 
the short-wave broadcast bands. Theoreti- 
cally it would be best to have a doublet de- 
signed and installed for each band, namely, 
one each for the 16,19, 25, 31 and 49 meter 
bands. This would mean five doublets, and 
each one should be sufficiently separated 
from its neighbor to prevent disturbance of 
the reception. Obviously this would be quite 
an installation problem and economically 
prohibitive. Therefore the arrangement 
evolved by the RCA Victor engineers and 
shown in Fig. 1 is the best approach to the 
ideal, as the 29 -foot sections tend to tune 
or match the system toward the lower end 
(in frequency) of the short-wave broadcast 
band, namely, toward 49 meters, and the 
161/2 foot sections tend to tune or match 
the system toward the higher end (in fre- 
quency) of the short-wave broadcast band, 
namely, toward 16 meters. The connection 
of both doublets, or the "double -doublet," 
to the transmission line; tends to give a 
smooth match throughout the short-wave 
'broadcast band. 

The proper lengths for each doublet made 
from the two continuous antenna wires each 
461/2 feet long (6" allowed for each antenna 
strain insulator tie), is shown in the draw- 
ing. Connection of the transmission line 
should be made by rosin -core soldered joints 
as indicated by the detail of Fig. 1. Note 
that the long and short antenna wires, 
which are connected together, are located 
on opposite sides of the center transmission 
line connection. Height above ground should 
be considered as the distance from the 29 
feet horizontal sections .to ground, the latter 
to be considered as earth ground, if the 
span is on top of a frame dwelling with no 
grounded metal roof, or from a building to 
a nearby pole, tree, or another building. If the span is installed on top of a steel 
framework building, or any building with a 
grounded roof, the earth ground is usually 
considered at the roof. 

Clearance from wires and buildings is 
necessary so as to prevent these objects 
from casting radio shadows on the antenna 
system with consequent reduction in signal 
strength pick-up. 

Antenna 
The "double -doublet" is a most effi- 
cient compromise in short-wave 
"noise -free" antennas; it actually 
comprises two separate doublet 
aerials designed to give maximum 

response on all bands. 

Clearance or distance from wires, build- 
ings containing electrical machinery, high- 
ways, trolley lines, etc., is very important. 

For good results a minimum of 30 feet 
above ground is recommended. The signal 
strength received varies with the height 
above ground. 

There is no directional effect with the 
vertical doublet, but, on the other hand, the 
horizontal doublet usually has a better sig- 
nal-to-noise ratio. An advantage perhaps 
is that in some locations a vertical doublet 
of the type shown in Fig. 2 may be easier 
to install. 

Theoretically, the doublet should be 
stretched out fully-each half making an 
angle of 180 degrees with the other, for most 
efficient reception. If this angle is rednced, 
due to constructional difficulties to 90 de- 
grees signal strength will be decreased about 
30 per cent from the signal received from 
the doublet in its full 180 degree span. Theo- 
retically ,it receives best from stations lo- 
cated along the perizendicular and in the 
same plane -to the horizontal span. 

The full 110 feet of lead-in cable supplied 
must always be used, regardless if the dou- 
blet antenna system is only, for example, 
60 feet of line run from the receiver location. 
The balance of 50 feet may be coiled up in 
a coil of convenient diameter, such as one 
foot, at the receiver end. 

The connection of the conductors to the 
receiver transformer is immaterial, so long 

!as the ends do not short-circuit. 
Due to a most efficient match of the 

"double -doublet" to the receiver for the 
shorter waves (3.5 (3500 kc.) to 20 mega- 
cycles), there would be an unavoidable loss 
introduced for the frequencies assigned to 
broadcasting police calls, etc., namely, 550 
to 3500 kc. A standard broadcast (STD) 
Short Wave (SW) switch is therefore pro- 
vided on the receiver transformer for im- 

proving the reception of the* sfations op- 
erating on the frequencies between 550 and 
3500 kc. 

The matching transformer is a specially 
developed unit necessary to couple the trans- 
mission line inductively to the receiver. The 
use of electrostatic shielding balances out 
the transmission line to ground capacity. 

The transformer is designed to mount 
'directly on the Antenna -Ground terminal 
board of RCA -Victor latest model All -Wave 
;receivers, thereby insuring the shortest pos- 
,sible connection to the antenna and ground 
'terminals. The installation of the trans- 
former to a late -production ROA -Victor 
Model 140 is illustrated in Fig. 1. It is 
important to note that the length of the 
ground connection of the special transformer 
is critical. To insure maxim ton noise reduc- 
tion keep this connection at shortest possible 
distance (not over one inch) from chassis 
;ground. 

Care should be exercised to prevent the 
transformer antenna terminal from "short- 
ing" to the chassis. On other manufactur- 
ers' receivers' having the chassis grounded, 
'the transformer should be mounted on the 
side of the cabinet (by utilizing holes, spa- 
cers and screws provided) in such a manner 
as to permit having the transformer ground 
connector, when bent, slip under the ground 
terminal or a chassis nut. If this is not 
possible make the ground connection abso- 
lutely as short as possible. 

Ground wire should he obtained locally, 
as lengths for ground wire will vary. Use 
No. 14 rubber covered wire or larger if avail- 
able and keep the run as short as possible. 

For. distances greater than 110 feet, addi- 
tional length of line must be added in multi- 
ples up to two (2) times, or up to 220 feet. 
After this distance additional lengths can 
be added, up to 500 feet and can be cut 
anywhere convenient for connection to the 
receiver. 

Examples : 

Line Run to 
Receiver 

from Line Length Number of Length to 
Doublet Used Lengths of be coiled 
in Feet. in Feet.. 110 Feet. in Feet. 

96 110 1 15 
150 220 2 70 
210 220 2 10 
300 300 3 
500 600 S 

No coil necessary. Cut off unused portion. 
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Top view of the "Super -Regenerator Four" here described 
by Mr. Dent. 

WHENEVER a number of radio enthusiasts gather, it is 
reasonably certain that the subject of short-wave reception 

will come up for discussion, variations of the well -tried meth- 
ods, as a rule, receiving greatest attention, with occasionally 
a discourse on some lesser -known arrangement. There is one 
system, however, namely super -regeneration, which is rarely 
mentioned, but possesses such obvious advantages that there 
is scope for further investigation, more especially since this 
system has not been thoroughly tried out on the short waves. 

Will this become the recognized system in the future when 
ultra -short-wave transmissions are inaugurated? The present 
would be opportune to compile a few facts on the subject. 
Although ultra -short waves are not generally available for 
testing purposes at present, the general performance of the 
system can be gauged with reasonable accuracy by comparing 
the performance on wavelengths of about 20 meters, and on 
some higher wavelengths, say, in the region of 80 meters. 

Recent experiments show that without a shadow of doubt 
there is a definite improvement at the lower end of the short- 
wave band, the particular advantages being simplicity of 
operation and absence of that annoying effect described as 
"threshold howling." The initial adjustments are not critical 
as those who. have used this arrangement on broadcast wave- 
lengths might seem to think. Indeed, the entire absence of 
any spurious effects, uncertainties and trickiness in the oper- 
ation all 'lend weight to the suggestion that this system has 
much to commend it for the reception of the extremely high 
frequencies. 

Now, what do we find on the debit side ? First, 
tivity seems less good; this may not necessarily 
advantage, especially on the ultra -short waves. 
background noises tend to increase, especially if the 
amplification available is utilized. Pos- 
sibly we must include also the inability 
to receive C.W. signals without the aid 
of a separate heterodyne, but this does 
not apply, of course, if our intentions 
are to develop a receiver for telephony 
reception only. 

Fig. 1-Fundamental arrangement for 
super -regeneration. 171 is the detector- 
ampli0er; V2, the "quenching oscillator." 
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By H. B. DENT 

Negative Resistance Explained 
Now, before proceeding farther, it might be well to refresh 

our minds and consider a few fundamental facts relating to 
regenerative circuits in general, and super -regeneration in par- 
ticular, since the two are closely interwoven. The effect of 
applying reaction to a circuit is to reduce its positive resist- 
ance, or, put in another form, it introduces a negative resist - 

The one circuit that has perhaps greater possibilities 
than most any other circuit for short-wave receivers, is 
the Super -Regenerator. A number of new ideas are 
incorporated in the super -regenerative circuit here de- 
scribed by Mr. Dent, a well-known English radio ex- 
pert. The super -regenerative circuit here presented 
is the result of the writer's experiments. 

ance tending to neutralize the existing resistance in the circuit. 
This negative resistance may be either less than, equal to, or 
greater than the positive resistance. 

In the first case, when a signal is induced into the circuit 
the oscillations will build up to a certain definite amplitude 
determined by the effective positive resistance, and will be 
maintained so long as the signal continues. On cessation the 
oscillations die nut. 

When the negative resistance equals the positive resistance, 
the effect of injecting a signal E.M.F. is to cause oscillations 
to build up, which in time will attain an infinite amplitude, 
and these oscillations continue after the signal is interrupted, 
but without further increase in amplitude. The condition is 

Fig. 2-Theoretical.circuit diagram of the Super -Regenerative Four receiver for 
short waves. Values are as follows: Cl, 0.05 mf.; C2, CS and CO. 9 mf.; C3. 0.0003 
mt.; .C4, 0.90015 mf.; C5 and CO, 0.0001 nit.; CT, 0.01 mt.: C10. 0.001 mf.; Rl. 0-2 
megohm variable; R2, 5 megohms; R3, 30.000 ohms; R4, 20.000 ohms; R5. 2 Meg 
ohms: RO. 10.000 ohms: VI, V2. and .V3, average general purpose type tubes; 

V4, small power tube. 
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similar to one which we are familiar, namely, when the set 
is in a state of. self -oscillation. The injected E.M.F. need not 
come from the ether, any minute electrical change in the cir- 
cuit being sufficient to start this process of building up oscil- 
lations. In a practical case, however, self -oscillation appears 
before the effective positive resistance is completely neutral- 
ized, since there are other factors which come into the picture 
at this stage. 

So far as the third condition is concerned, namely, when the 
effective resistance is negatived, it will suffice here to say that 
it is a theoretical condition only, being the logical conclusion 
having regard to the sequence of events concomitant with 
regeneration, but not attainable in practice. 
. Although space permits only a brief survey of this subject, 
it will have been realized that were it possible to devise a 
stable reactive detector circuit in which the effective resistance 
is lower than the critical value where self -oscillation appears, 
we should possess a receiver in its most simple form with 
phenomenal H.F. amplifying properties. 

Super -regeneration attains this end and in a very simple 
manner, as it is now proposed to show. The arrangement is 
the outcome of some experiments carried out by E. H. Arm- 
strong many years ago, and in its simplest terms consists of 
periodically varying the positive and negative resistance of 
the circuit, the balance being arranged so that the average 
resistance is positive; the circuit will not oscillate, therefore, 

.'°. 
5/1 -_ d 

Rear view of the 4 -tube super -regenerative receiver of 
unique design. 
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Fig. 3-Details of coils and winding dntn, also dimensions of wooden form for 
quenching oscillator coils. 

of its own accord, but during the intervals when the resistance 
is negative, induced signals will build up to large amplitudes. 
Since the average resistance of the circuit is positive, these 
oscillations will die out immediately the impressed signal is 
interrupted, and indeed follow faithfully any change in its 
amplitude, but at a much higher level. 

There are various ways of obtaining this effect in practice, 
but one only will be discussed here, and the form this takes 
is shown in Fig. 1. Briefly, its action is as follows: Variation 
in the resistance of the receiving circuit Ll, Cl is' achieved 
by varying periodically the potential on the grid of the valve 
Vl by means of a low frequency oscillating circuit L4, C3. 
When the oscillating potential of the grid of V2 is positive, a 
conduction current flows from the tuned circuit, thus increasing 
its effective resistance. During the other half cycle, when the 
grid of V2 is negative, no conduction current flows; the circuit 
of Ll, Cl thus having a very low resistance, which is deter- 
mined by the regenerative effect produced by the feed back, 
or reaction coil L2. It is during this period that signal cur- 
rents flowing in the aerial circuit, coupled by the coil L3, build 
up, are rectified by the action of the grid detector V, and 
become audible in the headphones. 

Intermittent Cessation of Signals 
The ear, being unable to respond to rapid changes, does 

not notice the intermittent cessation of signals at each half 
cycle of the oscillator V2, and in this respect resembles the 
human eye, the retentive effect of an image on the retina pre- 
cluding any determination of change in the form if the varia- 
tions are sufficiently rapid. This defect, if it can be regarded 
as such, makes moving pictures possible, so likewise does the 
accommodation of the ear render super -regeneration possible. 
It has been, suggested in some quarters that for the reception 

of broadcast matter and telephony sig- 
nals the quenching oscillations generated 
by V2 should be above audibility, since 
obviously these will modulate the carrier 
wave and be superimposed on the signal. 
Recent experiments carried out by the 
present writer have shown, however, that 
the performance in general is better with 
a low quenching frequency, but practical 
considerations preclude the use of those 
much below 6,000 cycles per second, 
otherwise it cannot be filtered out after 
rectification without noticeable deteriora- 
tion of the quality of reproduction.\ 

Armed with these few fundamental 
facts it only remains now to consider 
how best we can apply the principle of 
super -regeneration to a practical case, 
for there are certain features inherent 
in the system that tend to impose a 
limit to the amplification desirable at 
the detector stage. If the maximum pos- 
sibile amplification is extracted, back- 
ground noise is inclined to be rather 
troublesome. This is due to the excep- 

tional sensitivity of the detector -amplifier, which not only 
responds to minute electrical pulsations having a tunable com- 
ponent, but greatly amplifies the inherent valve noises brought 
about by very small changes in the operating state of the 
valve. For example, fluctuations in the electron emission from 
the filament normally passing unnoticed become audible in 
this system, but even with the valve operating well below its 
maximum the amplification available is quite sufficient for all 
practical purposes. Under these conditions the background is 
then comparable with that present in . any other arrangement 
affording an equivalent over-all amplification. 

Quenching Oscillations 
Therefore, in the receiver with which the experimental work 

was undertaken there were two L.F. amplifiers after the. 
detector, which, with the separate quenching valve, gives four 
valves in all. Since general-purpose tubes are now obtainable 
at a reasonable price, there is no point in unduly complicating 
the issue by endeavoring to make one tube serve two pur- 
poses, such as combining the functions of quenching oscillator 
and detector. 

The theoretical circuit is shown in Fig. 2, from which it 
will be seen that, with the exception of the quenching oscilla- 
tor Vl, the circuit follows quite orthodox lines. Coils Ll, L2, 
and condenser Cl constitute the quenching circuit, the fre- 
quency of which is just within the audible range, and if the 
superimposed oscillators are found to be troublesome they can 
be suppressed by fitting a filter between the plate of V3 and 
the primary of the A.F. transformer. 

Details of the small wooden former supporting coils Ll and 
L2, -together with the winding data, are given in Fig. 3. Oscil- 
lations generated by Vl are controlled by a variable resistance. 

--Courtesy of irirrlrAs 71'nrld (T,nvrdmr). 
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Fading and Skip - Distance" 
Explained -- By George A. Scoville* 
Mr. Scoville has very ably explained in a clear 
and easily understood manner, just why it is 
that short-wave signals sometimes "fade"; also 

the reason why short-wave signals sometimes skip 
over a considerable area, in which even the "most 
sensitive" receiving set cannot hear a signal! 

The drawing above shows in a general way the effect of the highly ionized Iicaviside 
layer on the propagation of short waves over the earth's surface. Note that a station may 
pick up a signal on the ground wave at a certain distance from the transmitter, while 
beyond this certain distance a receiving station may not hear the signal at all! This area 
falls within what is known as the "skip" distance. Beyond this "skip" distance the 
transmitted signal may again be heard on the "sky" wave, reflected .by the Heaviside layer 
as the diagram shows. In some cases, the distant receiving station picks up both the 
"ground" wave and the reflected "sky" wave,.and when these two waves arrive out of 
synchronism, peculiar effects are obtained, the voice being all broken up, and in the case 
of televis transmission "ghost" Images frequently appear on the receiving screen. 

Let's consider why short-wave radio 
transmissions behave as they do. If 

direct current electricity is flowing 
through a wire from some generator or 
storage device, it can be shown that 
the current is evenly distributed 
throughout any cross section of the 
wire and, if you were to cut off a por- 
tion or hollow out the wire, you would 
reduce the amount of current that the 
wire would carry in the same propor- 
tion as the amount of metal taken 
away. 

Now, if you put some sort of alter- 
nator machine in the circuit to change 
the direction of the current (thus 
changing the direct current into alter- 
nating current), the electricity begins 
to congregate around the outside sur- 
face of the wire, particularly when the 
alternator is turning at high speed, -so 
that the inside could be removed with- 
out much change in current. Indeed, 
as the alternator is speeded up to 
rather high frequencies, we find that a 
portion of the electrical energy tries 
to jump off of the wire and is radiated 
in one form or another of electrical 
waves. 

Starting from direct current, if we 
turn our alternator slowly and gradu- 
ally speed it up, we first pass through 
the A.C. frequencies used for commer- 
cial power and lighting circuits, usually 

Vice -President, Stromberg-Carlson Tele- 
phone Mfg. Co. 

25 or 60 cycles. Before we reach the 
60 cycle frequency, however, our wire 
is already conducting what we radio 
men know as "audio frequency" cur- 
rents (about 40 cycles to about 10,000 
cycles per second), so called because if 
we employ some mechanical. or thermal 
means to transform them into air vi, 
brations, the human ear can hear them. 

Long Wave Radio . 

Already, at these higher frequencies 
in the audio frequency range a small 
amount of radiation is beginning to 
occur. If we increase the speed of the 
alternator still further into super -audi- 
ble frequencies of about 100,000 cycles, 
these radiations become stronger and. 
we are in the region of "Long .Wave" 
radio. 

Most of the original work and early 
discoveries in radio development oc- 
curred in this long wave region and, 
indeed, for many years it was believed 
that the longest radio waves were the 
best for long distance transmission. 

Naturally, all the commercial radio- 
telegraph companies and various gov- 
ernment services wanted these long 
wave lengths for themselves, so the 
radio amateurs and, later on, the broad- 
casters, were pushed down into the 
wave lengths around 200 meters, which 
were then believed to be useful only 
for local service. 

Strangely enough, these radio ama- 

teurs, transmitting with only 6 to 1,000 
watts of power and below 200 meters, 
began to cover tremendous distances at 
certain hours of the day. Broadcasting 
stations, too, could be heard up to 10 
times as far away at night as during 
the day. 

These developments upset the former 
ideas as to the nature and behavior of 
radio waves and called for a new theory 
to explain them. 

Two Kinds of Radio Waves 
The one theory which seems to an- 

swer all of the conditions that experi- 
menters have observed is that advanced 
by Professors Kennelley and Oliver 
Heaviside, which has come to be known 
as the "Heaviside Layer" theory. Ac- 
cording to this theory, there are two 
kinds of radio waves. One of them, the 
so-called "earth" or "ground" wave, 
follows the curvature of the earth. It 
is rapidly absorbed by the earth and 
its metal deposits, hills, trees, steel 
buildings and bodies of water, yet it is 
steady and reliable in character and 
travels about the same distance day or 
night. Anyone able to receive the 
"earth" waves from a station is said 
to be in its. "reliable service area", and 
is assured of good reception in day- 
light or darkness. This is the type of 
radio wave that the early experiment- 
ers had been dealing with, as most of 
the energy radiated at long wave 
lengths is of this "earth" wave type. 

Relation to Light, Heat, etc. 
Now, if we increase the speed of our 

current alternator to produce waves of 
a higher frequency or a shorter wave 
length, less and less of the radiated 
energy is transformed into "earth" 
waves (or perhaps it is absorbed faster 
by the earth, at higher frequencies) 
and more and more of it into a second 
kind of radio wave, known as "sky" 
waves. These apparently do not follow 
the surface of the earth but travel in 
straight lines and' behave more like 
light and radiant heat and other types 
of electrical waves. In fact, there is a 
close relationship between them. As 
we increase the speed of our alternator, 
we pass through the "short wave" radio 
spectrum into "ultra -short" waves (at 
which television and two-way police 
radio transmission experiments are 
now being carried on), then to radiant 
heat, infra red, visible light, ultra vio- 
let, X-rays, etc., to the cosmic rays, 
which are at present the limit of our 
knowledge of electrical waves or radia- 
tions. Thus, it is apparent that the 
only difference between .radio "sky" 
waves and visible light is a matter of 
frequency and we can expect them both 
to have certain characteristics in com- 
mon. 
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If you are a beginner or layman in the realm of 
short waves - then you will find this article by 
Mr. Scoville . most enlightening and authoritative. 
He answers such interesting and important ques- 
tions as: - Which frequencies are practically free 
of static disturbances? . Which frequencies are most 
free from disturbances caused by automobile igni- 
tion systems? At what wavelength do signals start 

Kilocycles Versus Meters 

The speed at which all radiated elec- 
tric waves travel is practically the 
same as the speed of light: 186,000 
miles a second or approximately 300,- 
000,000 meters a second. Thus, we have 
a fixed mathematical relationship be- 
tween the two gleans of reference com- 
monly used to define a particular wave; 
namely, the "frequency", measured in 
cycles, kilocycles or megacycles', and 
the "wave length", measured in meters, 
centimeters or millimeters. The wave 
length method deals with the distance 
in metric units from any point of one 
radio wave to the same corresponding 
point on the next wave radiated. For 
most radio transmissions, this distance 
is measured in meters; it is only in the 
ultra -short radio and light wave 
regions, where wave -lengths are less 
than a meter, that centimeter and milli- 
meter units are used. The other refer- 
ence deals with the "frequency" or 
number of waves leaving the transmit- 
ting aerial every second in kilocycles 
or megacycles. 

Inasmuch as any wave, regardless 
of its frequency or wave length, will 
travel the same distance .as a light 
wave in a second, the number of fre- 
quencies or waves which follow it in 
that second, and the distance or wave 
length between them, are related. Thus, 

300,000,000 (the speed of light in meters 
per second) 

f (the frequency in cycles) 
= W (wave -length in meters) 
or 
300,000 

-W (meters) 
f (frequency in kilocycles) 
or 
300,000 

W (Wave -length in meters) 
- f (k.c.) 

Heaviside Layer Aids Short -Wave 
Transmission 

These radio "sky waves", shooting 
out from the earth in all directions, are 
thought to encounter a resisting layer 
of ionized gases in the earth's atmos- 
phere. These gases reflect or bend a 
portion of the "sky wave" energy from a straight course. They also absorb a 
portion, and perhaps allow some of this 
energy to pass straight through, but it 
is the bent or reflected portion which 
interests us. This Heaviside layer is 
not a solid reflecting surface like a 
polished mirror, but rather a series of 
layers of gases, some light, some heavy, 
which gradually - bend the waves, much 
as light would be bent in passing 
through successive layers of air, glass 
and water. 

to penetrate the Heaviside layer? Why do most 
set manufacturers refrain from making their sets 
tune down to 7 or 8 meters? What is the dif- 
ference between the "earth" and the "sky" wave? 
Is the Heaviside layer a solid reflecting surface 
like a mirror, or is it a series of layers of different 
gases? What are the four principal short-wave 
bands in use for long distance transmission? 
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EFFECT- OF. TIME OF DAY AND SEASONAL YEAR 
ON SHORT WAVE RECEPTION 

(Time and Season apply to transmitting station) 
Wave Length 

Band 

49 Meters 
31 Meters 
26 Meters 
19 Meters 

Ground Wave 
Range 
(Miles) 

Mid -Summer 
Sky Wave Approx. 

Range (Miles) 

Mid -Winter 
Sky Wave Approx. 

Range (Miles) 
Noon Midnight Noon Midnight 

75 100-200 250-5,000 200-600 400 and up 
60 200-700 1,000 and up 500-2,000 1,500 and up 
50 300-1,500 1,500 and up 600-3;000 2,000 and up 
35 400-2,000 2,500 and up 900-4,000 x 

X-Ordinarily cannot be heard. 
The above table shows clearly how the transmitting ranges of the different wave- lengths change from midsummer to mid -winter and vice versa. Although not commonly known to'the layman, this matter of making a change in wavelength or frequency is not only made use of for the changes in the seasons and temperature, etc., but in such im- portant short-wave transmission as that across the Ocean, where daily public telephque service is conducted by the A. T. & T. Company, for example, the wavelength is frequently changed several tines during a short period extending over a few hours. These frequency changes are made by the engineers without disturbing the conversation being carried on by the radio telephone subscriber. The frequency is constantly being checked back and forth across the Atlantic, and the best one selected at all times for the "toll" message. 

Explanation of "Fading" 
One interesting part of this type of 

reflection is that the higher frequency 
waves seem to penetrate farther into 
the Heaviside layer and are therefore 
reflected differently from waves of 
lower frequency. In this regard, they 
are like the difference between a single 
rifle bullet ricocheting from the surface 
of a pool of water, as compared to per- 
haps the' one -hundredth bullet in a 
stream of machine gun bullets which, 
following its predecessors, would pene- 
trate farther into the water. Thus, the 
very low frequency or longest wave 
radio signals are almost entirely ab- 
sorbed or pass through the Heaviside 
layer with practically no reflection. In 
the broadcast band, there is considera- 
ble reflection of the "sky" waves back 
to listeners located in the "reliable 
service" area, wherein listeners also re- 
ceive the "earth" waves. This some- 
times causes. a fading' or distortion of 
the "earth" wave signals at times when 
the "sky" wave reflections arrive a lit- 
tle later in time (having travelled a 
greater distance) and hence "out of 
phase" with the "earth" wave signals. 
These "sky" waves are also reflected 
to listeners located outside of the "re- 
liable service" area of the station, 
especially at night, and thus enlarge 
its night-time service range. 

"Skip Distance" on. Short Waves 
In short-wave radio transmission, the 

frequencies are such that almost no 
"sky" waves are reflected back to earth 
at points close to the transmitting sta- 
tion, but only at a distance from it 
and, in fact, there is usually a "skip 
distance" area of listeners who are too 
far away from the station to receive 

the "earth" waves and too close to it 
to receive the reflected "sky" waves, 
whereas listeners beyond this "skip 
distance" may get good reception from 
the distant transmitter. 

The Heaviside layer is not a smooth 
spherical shell but rather a turbulent 
collection of gases that are almost con- 
stantly in motion and that rise and fall 
with relation to the earth, particularly 
under the influence of the sun, but also 
responding to attraction of the moon 
and other heavenly bodies; also Nor- 
thern Lights, sun -spots, etc. 

A further natural phenomenon is that 
the 19 meter band is usually quite free 
of static disturbances, so much so that 
a [good, sensitive receiver may some- 
times seem to be "dead" at the higher 
frequencies until a station is tuned in, 
and the other Short Wave bands are 
not so much affected by natural thun- 
derstorm static as are broadcast trans- 
missions, although interference from 
man-made static -generating devices, 
particularly automobiles, may be more 
troublesome at 49 and 31 meters than 
they are at. longer or shorter wave 
lengths. 

These ultra short waves, from auout 
10 meters to .001 meter, are not now 
useful and cannot be received efficiently 
using standard types of radio tubes. 
They are not included in the best all - 
wave and short-wave receivers built to 
sell on performance and entertainment 
value. A few radio manufacturers, 
seeking "exclusive" claims to more dial 
coverage even though it may be use- 
less, are mar -king their dials down to 
seven or eight meters. If there were 
any stations transmitting at these fre- 
quencies, they could only serve a small 
local audience, and probably could not 
be heard on sets using standard tubes. 



OFFICIAL SHORT WAVE RADIO MANUAL 75 

ECORD r 

liRE/GM 
ROW -Ms 

? o ^'.V 
\ . .__-.--`- ---1 - 

' 

The recording machine shown in the center of the photo is that designed and built by the Universal Microphone Company 
and handles full-sized records. The lead -screw propells the recording head across the record so that it can cut the grooves 

as it moves along. The magnetic pick-up is shown at the rear of the machine and the headphones serve as a monitor. 

There are several methods of making 
phonograph records at home which are 
suitable for use with equipment avail- 
able to the average layman. As with 
everything else there is equipment to 
meet everyone's purse. The more ex- 
pensive equipment, as would be expect- 
ed, gives superior results but even with 
simple, inexpensive equipment results 
may be secured which will please even 
the most skeptical. The simplest method 
makes use of an ordinary electromag- 
netic phonograph pickup which is used 
to reproduce standard records through 
the amplifying system and loud -speaker 
of the ordinary radio set. Many listen- 
ers have phonograph pickups which 
may be used but if the listener has 
none one can be procured from a radio 
supply house or dealer at a price of 
from two to fifteen dollars, depending 
upon the quality. The pickup must be 
of the magnetic type; crystal or con- 
denser type pickups are not suitable. 
To make a home -recording with this 
equipment the pickup is used as a re- 
cording head (a recording head is a 
device which converts electric impulses 
from a radio set into mechanical mo- 
tion, which is in turn impressed on a 
soft record in the form of grooves on 
the surface of the record). A blank 
pre -grooved record is required. There 
are two types of recording discs avail- 
able, pre -grooved and un -grooved. The 
pre -grooved record is supplied with un - 
modulated grooves to permit the re- 
cording head to follow a spiral path 
when recording. The recording head 
modulates these grooves so that when 
the record is "played back," music, etc., 
will be heard. The un -grooved record 
is superior in that there is less needle 
scratch heard when playing a finished 

record and more faithful reproduction 
is obtained. The un -grooved record re- 
quires a feed -screw mechanism to cause 
the recording head to travel over the 
surface of the record while recording; 
it is naturally a more expensive mech- 
anism. (It is described in greater de- 
tail in a later paragraph.) 

Simplest Method 
The pickup is connected to the out- 

put of the radio set through a suitable 
"matching" transformer, a special re- 
cording needle is placed in the pickup 
and the pre -grooved disc is placed on 
the turntable of the phonograph. When 
a program is tuned in on the short- 
wave set and the volume turned up to 
a little more than average room vol- 
ume, the needle in the recording head 
will vibrate to the electrical impulses 
from the radio set. The recording head 
is placed at the beginning of the record,. 
A weight must be placed on the re- 
cording head while recording; the prop- 
er weight for recording on aluminum 
blanks is about 10 to 14 ounces, on 
composition blanks (such as RCA Vic- 
tor home -recording blanks) the proper 
weight is around 10 ounces. When the 
turntable is started and the record is 
rotating at the proper speed (78 r.p.m.) 
place the recording head on the start- 
ing groove of the record. The program 
that is being received on the receiver 
will be recorded on the disc, providing 
that the volume is sufficiently great. 

The composition type of record re- 
quires a much louder signal for a good 
recording than does the aluminum. For 
this reason an amplifier with a undis- 
torted output of at least 2 watts is 
necessary. A larger amplifier is pref- 
erable for superior results; this ampli- 
fier should be capable of delivering a 

signal which. will fully load up the last 
stage to its rated output. A careful check 
on the volume level should be kept while 
recording, for if the signal is too strong 
the needle will jump from one groove to 
another, and if the signal is not strong 
enough a weak record will result. A little 
experimentation at different volume levels 
and with slightly different weights on the 
recorder will soon show the experimenter 
the best arrangement. Fig. 1 shows the 
arrangement of the equipment for this 
simple recording set-up. It is important 
that the recorder's impedance is matched 
to the impedance of the output of the re- 
ceiver. This can be done by several meth- 
ods as illustrated in Figs. 2, 3, 4. For 
"playing back" the finished record, the 
pick-up is connected to the input of the 
audio system of the set (see Fígs. 5, 6) a 
special play -back needle is inserted in the 
pick-up and the record is then played in 

the ordinary manner. No weight is used 
on the pickup when playing back. 

Fig. 7 shows a complete set with pro- 
vision made for "cutting in" the pickup 
for playing back and for recording. 

Best System Uses Feed -Screw 
A more expensive method of recording 

uses a feed -screw mechanism and un - 
grooved records. The feed -screw guides 
the recording head and grooves the disc 
while recording. This method is more sat- 
isfactory in that better quality recordings 
with less needle scratch are obtained. Re- 
cording can be done on either aluminum, 
celluloid or acetate -coated aluminum. For 
general use aluminum and coated alumi- 
num are most satisfactory. These two 
types require entirely different types of 
needles for recording. Recording on 
aluminum requires a weight of about 10-14 
ounces on the recorder, while recording . 

on the coated aluminum requires but 1 or 
2 ounces pressure. The Coated record gives 
a higher degree of fidelity with slightly 
more surface noise. 

When the aluminum records are played 
back it is necessary to use a fibre or cac- 
tus needle. The acetate -coated aluminum 
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records require either a fibre, cactus or an 
acetate -steel needle for playing back. The 
composition records are played back with 
the special blunt red -shank needle made 
especially for them. This needle may be 
used for recording on the pre-prooved 
composition blanks as well as for play- 
back. Figs. 8 and 9 show how a feed - 
screw mechanism is used for recording. 
In playing the finished record it is not 
necessary to use the feed -screw, as the 
record is then grooved properly. The 
recording head should not be used for 
playing back. A separate pickup is neces- 
sary for playing back. 

Strong Motor Needed for Recording 
In all recording it is essential that the turntable motor, whether it be of the ' 

spring, electric or gravity type, should 
possess sufficient power;- to permit the 
turntable to revolve at a steady speed 
while recording. Considerably more power 
is required for this than in 'ordinaryplay- 
ing back of records due to the fact that 
the recorder is weighed down and is also 
forming grooves in the record. A com- 
mercially available unit consisting of a 
powerful electric motor and turntable, a 
recording head and feed -screw, a separate 
pickup and a volume indicating meter, all 
mounted in a special case is illustrated in 
Fig. 10. Such equipment will range in 
price from about $55 to $200. 

A volume -indicating meter is a very use- 
ful and important accessory in recording. 
It can be in the form of a vacuum tube 
voltmeter (see Fig. 11) or may be a 0-1 
milliameter with a small meter type oxide 
rectifier in series with it, together with a 
series resistor (see Fig. 12). The series 
resistor value should be near the value of 
the impedance of the cutting head. For 
example with a 4009 -ohm recorder a 3000 - 
ohm resistor will be found suitable. The 
vacuum. tube voltmeter while more ex- 
pensive to build is more satisfactory as it 
draws no current from the recorder. The 
oxide rectifier type on the other hand will 
reduce the output of the recorder when 
connected across it and make necessary 
an increase in the volume level of the am- 
plifier to compensate for it. 

Recording Needles 
In recording, sapphire needles or some- 

times diamond point needles are used. In 
recording on ungrooved aluminum a sap- 
phire needle which makes an agle of be- 
tween 25 and 28 degrees with the vertical 
is used. For recording on pre -grooved 
aluminum and composition discs, a sap- 
phire needle with slightly duller point is 
used. For recording on acetate -coated and 
celluloid records, a very hard sapphire 
point (chisel point) needle, making an 
angle of 2 degrees with the vertical. is 
used. These needles are supplied with 
bent shanks to secure the proper angle. 

Details of Powerful Amplifier 
For those who do not possess a suffi- 

ciently powerful amplifier for recording 
the circuit of a suitable amplifier with all 
values is given in Fig. 13. The output of 
the detector of the s -w. set is connected at 
the input of the amplifier. The recorder is 
connected to the output of the amplifier; 
in playing back the pickup is connected to 
the amplifier input in place of the s -w. set 
by a switch, and the loud -speaker is con- 
nected to the output of the amplifier. When 
recording, the speaker may be disconnected 
and a pair of headphones plugged in the 
phone jack of the amplifier for listening or 
monitoring." 
The average phonograph pickup has a 

high impedance and may be connected 
across the primary of the output trans- 
former for recording. Some recording 
heads are of high impedance also and may 
be similarly connected. If the pickup used 
for recording is of the low impedance type 
(10 to 500) ohms, or if a low -impedance 
recording head is used it will be necessary 
to secure a matching transformer to con- 
nect the recorder to the output of the set 
or amplifier (see Figs. 3 and 4). 

Fig. 16 shows 
how to use wafer adapters for attaching 
or connecting recorders to pins of output 
tubes. (See Fig. 14.) 



OFFICIAL SHORT WAVE RADIO MANUAL 77 

HIGH-FIDELITY 
HOW TO IMPROVE 

High fidelity is not only a problem 
involving the sound reproducing mech- 
anism, such as the loud -speaker, but it 
is also equally important that the audio 
frequency circuits as well as the detec- 
tor and the radio frequency tuning cir- 
cuits ahead of it, are all properly de- 
signed so as not to "cut" the side -bands. 

Quite a number of the modern Com- 
mercial higher quality receivers of the 
all -wave type are being fitted with two, 
and even three loud -speakers, each of a 
different pitch, so that by using low, 
medium, and high-pitched loud -speak- 
ers, operating simultaneously, the whole 
acoustic frequency scale, from 50 to 
7,500 cycles, is faithfully reproduced. 
You may not think so but many a good - 
sounding dynamic loud -speaker has an 
abnormally low pitch, and such a speak- 
er often lowers the tone of a singer 
half an octave or more. This is par- 
ticularly noticeable on one make of re- 
ceiver manufactured several years ago, 
which causes baritones to sound like 
bassos, and sopranos like altos. 
What Is a High Quality Loud -Speaker? 

Frequently we find that the fre- 
quency response curve of a dynamic 
loud -speaker resembles that shown in 
Fig. 1. This curve shows the reproduc- 
tion range from approximately 50 to 
7,500 cycles and such a loud -speaker 
should therefore fulfill our require- 
ments of broad frequency response. 
Strange as it may seem, this loud- 
speaker as shown in Fig. 1, is a per- 
fect example of an unsatisfactory type 
of speaker, its shortcomings not being 
apparent at first glance, owing to the 
small size of the curve here shown. 
Now glance at Fig. 2 where the weak 
points of this loud -speaker are shown 
graphically! Here the loud -speaker un- 
veils its true face and, as we see,. its 
response curve is a continuous chain 
of valleys and peaks. The useful sound 
reproduction range -is much smaller 
than before, as becomes evident, and it 
is therefore not surprising if a loud- 
speaker having such a characteristic 
curve, when connected to even a good 
let, will yield very mediocre sound re- 
production. 

The reason for the radically different 
appearance of the curve in Fig. 2 and 

Fig. 1-Typical loud -speaker response 
curve. Fig. 2-"True pedigree" of 
speaker charted at Fig. 1. Figs. 3 and 
4-"Modifying" the old cone. Fig. 5 
-Connection of "tweeter." Fig. 6- 
How response curves of "dynamic" 
and "tweeter" speakers overlap and 
spread the response. Fig. 7-Simple 

hook-up for "tweeter" speaker. 

Fig. 1 is made apparent by noting the 
decibel (sound intefisity unit) indica- 

. tion on the left side of the diagrams. 
Fig. 1 shows that the space between 
two indication lines is marked as a dif- 
ference of 20 decibels, while the same 
space in Fig. 2 is indicated as only 
2 decibels. This is, of course, an exag- 
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gerated example of a response curve "im- 
proved by watering." It is generally quite 
satisfactory if the space indication between 
the two lines is marked at 10 decibels only, 
but a 20 -decibel allotment in a loud -speaker 
response curve should provide a good rea- 
son to suspect some hocus-pocus some- 
where, and response curves of this kind 
should have their "pedigree" thoroughly 
examined and substantiated, if the pur- 
chaser of such a speaker wishes to avoid 
later disappointments. 

The great importance of having a short- 
wave or other receiver carefully checked 
up so that it is capable of passing a wide 
frequency spectrum, together with the 
proper selection of a loud -speaker, is now 
made apparent and high fidelity perform- 
ances can only be obtained if both the set 
and the loud -speaker are properly matched 
and designed to cover the frequency band 
required. Furthermore, there should not be 
variations in the response curve of more 
than 10 decibels over the whole acoustic 
range. 

Improving Your Old Loud -Speaker 
Well -designed and carefully matched loud- 

speakers are not cheap and experimenters 
and short-wave set builders are frequently 
the owners of a loud -speaker having a fair- 
ly satisfactory frequency -response curve, 
one covering for example 80 to 4,500 cy- 
cles. In'such a case, it is not necessary to 
throw away the old loud -speaker and buy 
a new one, for it should be remembered 
also that there are on the market at pres- 
ent very few dynamic loud -speakers having 
a frequency -response range greater than 
6,000 cycles, without showing a great many 
peaks and valleys. 

A loud -speaker having a reproduction 
range up to 4,500 cycles pan be radically 
improved by means of a relatively simple 
trick. According to electro -acoustic tests 
made by the R.C.A. and the Hazeltine Lab- 
oratories, the range of such a normal loud- 
speaker can, be a yexpanded to the higher 
audio frequency range by mean! oi` th e 
methods shown in Figs. 3 and 4. The R. 
C.A. experts introduced into the center of 
the normal cone of a dynamic loud -speaker, 
a second but smaller cone, made from stiff. 
cardboard. This method may easily be ap- 
plied by experimenters successfully so as 
to improve the radiation of the higher audio 
frequencies. 

The method used by the Hazeltine Labo- 
ratories is much simpler for the experi- 
menter to apply. Here a cone such as that 
shown in Fig. 4 is used. The apex of the 
cone, close to the voice coil, is made of 
some stiff material, while the outer edge is 
constructed of lighter and more pliable 
cardboard. While the inner area radiates 
the high range the outer part of the cone, 
in connection with the inner part, radiates 
the lower range. This method can be ap- 
plied to improve the response curve of your 
old loud -speaker with very little trouble. 
To the writer's best knowledge there are 
no cones of this type on the market and it 
is therefore necessary to build up such a 
modified cone yourself. 

The simplest way to do this is by dress- 
ing the inner part of the old cone with 
glue in very thin layers. After one layer 
is dried, it is advisable to try the loud- 
speaker and if the effect is not sufficient, 
put another layer of glue upon the first 
one. The first layer shall cover, according 
to Fig. 4, about 1/5 of the entire cone 
length, the second layer but 1/6, and the 
third about 1/7, if a fourth one is neces 
sary, it should cover about 1 of the whole 

, length. So-called bookbinders' glue may be 
used for this purpose. Before actually 
starting the work it is important to make 
some experiments with small pieces of card- 
board or heavy paper, because dressing it 
in very thin layers is not as simple as it 
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might seem at hrst, and practice will be 
found necessary before the best routine is 
obtained. 

Still another method for improving the 
sound of the speaker is to use very thin 
layers of paper, in place of the layers of 
glue, such as typewriter second sheets or 
India paper. The process of gluing the 
various paper layers upon the inner parts 
of the cone, and the sizes of the different 
paper layers, is about the same as that 
given for the glue dressing. The second 
method calls for an ingenious hand, be- 
cause it is very difficult to stick or glue 
thin paper layers upon the cardboard with- 
out the appearance of small ripples in the 
paper. 

The Addition of "Tweeters" 
Another recommended method of expand.. 

fng the frequency range of a given loud- 
speaker, without having recourse to expen- 
sive filter circuits and special transformers, 
to be described later, is that of adding a 
so-called Crystal -Tweeter to the old dy- 
namic or other speaker. Fig. 5 shows how 
such a tweeter which reproduces the higher - 
pitched sounds, may be connected directly 
across the primary of the dynamic speaker 
transformer. 

The sound reproduction range of the 
tweeter begins at the point where the re- 
sponse curve of the ordinary type speaker 
starts to fall off, and continues to 8,000 
cycles. (See Fig. 6.) Since the efficiency 
of Crystal speakers is much greater than 
those of the dynamic type, it will often be 
found necessary to reduce the voltage sup- 
ply of the crystal -tweeter by means of a 
potentiometer Rl, in order that you may 
obtain the same acoustic output from the 
tweeter as that obtained from the dynamic 
speaker, through the use of a circuit like 
that shown at Fig. 5. The potentiometer 
R1 and the condensers Cl should have the 
following dimensions: 

In case it is preferred to fix up the crys- 
tal -speaker a certain distance from the set, 
to obtain a kind of binaural effect as shown 
in Fig. 7, it is recommended you use the 
circuit shown in Fig. 8, because only one 

Type of the 
used tube 

42 
45 
47 
50 

2A5 

Table' I 
111 

25,000 ohms 
25,000 ohms 
25,000 ohms 
25,000 ohms 
25,000 ohms 

Cl 
.015 mfd. 
.05 mfd. 
.015 -Fnfd. 
.05 mfd. 
.015 mfd. 

connection between set and speaker is then 
necessary. In order to reduce the capacity 
of the line, the other speaker connection 
may be obtained by grounding with the 
radiator pipe, etc. The crystal -speaker is 
really only a "singing" condenser, in which 
a rochelle salt crystal is used as the di- 
electric. Its capacity is about 0.002 mf. at 
6,000 cycles only, but if the wire -to -earth 
capacity of the long lines frequently re- 
quired is reasonably small, the reproduc- 
tion range of the speaker may not be 
affected. In all other cases a cut-off in 
the upper frequency range may occur. The 
dimensions of Rl and Cl used in circuit 
Fig. 8 are the same as those given in 
Table I. 

In case the tweeter is to be connected 
to a push-pull amplifier, the circuit shown 
in Fig. 9 should be used. When using this 
circuit the potentiometer Rl and the con: 
denser Cl should have the following di- 
mensions: 

Type of the 
used tube 

42 
45 
47 
50 

2A5 

Table II 
R1 

20,000 ohms 
25,000 ohms 
20,000 ohms 
25,000 ohms 
20,000 ohms 

Cl 
.03 mfd. 
.1 mfd. 
.03 mfd. 
.1 mfd. 
.03 mfd. 

Another important factor often over- 
looked in trying to obtain faithful repro- 
duction, is that sound waves are radiated 
in certain relation to their frequency. In 
other words-while the low frequencies 
have a propagation without definitive direc- 
tion, the high ones have a radiation angle 
of limited degree only. What this physical 
phenomenon signifies can easily be checked 
up by listening to a concert in which the 
flute plays an important part. While the. 
low audio frequencies can be heard in any 
direction from the loud -speaker, the high 
tones of the flute can only be recognized 
within an angle of about 20 degrees to the 
cone axis. That shows the high frequen- 
cies radiate Only straight out from the 
cone -center and that very little radiation 
is obtained in other directions. 

To obtain a high quality performance a 
diffuser is needed, like that shown in Fig. 
10, in order to spread the high frequencies 
around the room. These diffusers are made 
from stiff cardboard or iron sheéts of sim- 
ple angular shape. The length of the dif- 
fuser vanes should be in certain relation 
to the diameter of the cone, and to the 
highest frequency which one intends to 
radiate with high efficiency. Foi a fre- 
quency band up to 7,500 cycles, the required 
length of the diffuser vanes is 1.3 times 
the cone diameter. Parallel to the diffuser 
vanes, are arranged two vertical -straight- 
ening fins to produce both lateral radiation 
and diffusion of the higher frequencies. It 
is sometimes useful to fix up a single hori- 
zontal iron or cardboard wing below the 
diffuser vanes, with a slight upward angle, 
in order to obtain sound deflection in a 
direction upward. Another method for up- 
ward radiation is that of using a sightly 
inclined baffle -board as shown in Fig. 11 
and used by Philco in their "high-fidelity" 
receivers.. 

By use of such diffuser vanes, and a cone 
with a stiff apex, it is possible to repro- 
duce the high audio frequencies with rela- 
tively good efficiency, without using a sec- 
ond loud -speaker. 

The above described methods show only 
improvements concerning the highs of the 
audio frequency band; this alone is not 
sufficient to obtain real faithful reproduc- 
tion. It is also necessary to improve the 
performance of the low audio frequencies, 
if the desired natural sound reproduction 
is to be obtained. 

Improving the "Low" Notes! 
The best manner in which to improve 

the radiation and thus the performance of 
the low frequencies, is by the correct use 

of the baffle -board. Before starting with 
improvements concerning the baffle -board, 
it is necessary to eliminate a widely be- 
lieved "superstition" concerning baffles. The 
belief that baffle -boards act as "sounding 
boards" or as "resonance areas" is .all 
wrong! 

In order to avoid this unwanted effect, 
it is necessary to give the baffle -board a 
size which has a 'certain relation to the 
wavelength of the lowest sound frequency 
that is to be reproduced. The relation be- 
tween the lowest sound frequency which 
shall be reproduced and the necessary side 
length of the baffle -board to be used is 
given in the following Table No. 3 in centi- 
meters. (1 centimeter = 0.39 inches.) 

Table III 
Lowest frequency 

to be radiated 
in cycles 

500 cycles 
400 cycles. 
300 cycles 
200 cycles 
100 cycles 

90 cycles 
80 cycles 
70 cycles 
60 cycles 
60 cycles 
40 cycles 

Side length of 
the baffle -board 
in centimeters 
75 centimeters 
90 centimeters 

100 centimeters 
125 centimeters 
175 centimeters 
190 centimeters 
205 centimeters 
225 centimeters 
250 centimeters 
290 centimeters 
400 centimeters 

1 c.m. = 4 inch approx. 
Table III shows that in order to obtain 

a natural reproduction in the low audio 
range, tremendous baffle -boards are neces- 
sary, especially for the range below 100 
cycles! Baffle -boards of this size can be 
seldom applied in the home. Since baffle - 
boards offered the cheapest way in which 
to obtain a good reproduction of the lows, 
a great deal of work was done, to avoid 
the use of extremely large baffle -boards. 
Fig. 12 shows that the response curve of a 
loud -speaker can be much improved by us- 
ing a baffle -board of irregular dimensions. 
A valley in the response curve resulting 
from the use of a small baffle -board in the 
frequency band of about 500 cycles (curve 
1), is smoothed out by means of an irregu- 
lar baffle -board No. 2 (curve 2). Fig. 13 
shows how to improve the reproduction of 
the lows without employing tremendously 
arge baffle -boards. 
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Fig. 11-Inclined baffle as an aid to "high- 
er fidelity" sound reproduction. Fig. 12- 
Improved frequency response obtained by 
using "irregular shaped" baffle. Fig. 13- 
Improved acoustic response can often. be 
obtained by enlarging baffle -board on many 

commercial sets. 
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FOREIGN S R' CIRCUITS 
Short -Wave Antenna Hints 

SOME interesting facts concerning the 
aerials used for short-wave reception ap- 

peared in recent issues of Popular Wireless, 
an English weekly publication. The first of 
these is a hint for using a single aerial for 
both short-wave and broadcast reception. A 

LEAD-IN TO 
SHORT WAVE 

SET 

y 

b ':- - - 
h 

This illustration shows how a single 
antenna may be used for both "broadcast" 

ánd "short-wave" reception. 

glañce at the illustration shows that a lead- 
in, is brought into the house from each end 
of the aerial. One of these lead-in wires is 
connected to the broadcast receiver while 
the other connects to the short-wave set. 
When used in this way there is no -interac- 
tion between the two receivers; each works 
as though it had an individual aerial and 
lead-in. The other hint concerns the place- 
ment of the ground lead which often intro- 
duces noises into a short-wave receiver, if it 
is placed near an electric light line' or is 
allowed to rub against a wall, gutter or drain 
pipe,. Varying capacity effects or static 
voltages set up either by induction or friction 
caused by rubbing introduces static voltages 
in the aerial coil which are picked up and 
amplified in the receiver. 

The solution to the problem lies in cor- 
rectly spacing the ground lead from any 
pipes or wires by the use of wood or other 
insulated spreaders. A glance at the sketch 
shows how a typical installation is made. 

These simple hints show what interest is 
displayed in, short-wave aerials. in foreign 
publications. There is no doubt that worth- 
while improvements in short-wave receivers 
can be made by simple changes in the aerial, 
especially in the position and care with 
which it is insulated. 

The Picard Aerial for 5 Meters 
IN A recent issue of that interesting 
booklet-The T & R Bulletin of the Radio 

Society of Great Britain, the description of 
an aerial used by amateur station 2AVN 
was published. This description contained 
many useful facts for the amateur who is 
working on the 56 megacycle (5 -meter) 
band. 

The Picard aerial at this station is a 
half -wave unit, fed at the center by means 
of three spiral coils of a few turns each, 
placed side by side and connected together to 
form an auto -transformer. The feeders are 
connected to the outer ends of the coils (X) 
while the taps to the aerial are taken off at 
points Y in the accompanying circuit. This 
method of matched impedance has been 
thoroughly tested by 2AVN, and the results 
definitely proved that it is superior to any 
other form of aerial coupling. The great ad- 
vantage is that any convenient length of 
feeder lines can be used ; wires from 4 to 45 
feet have been tried with identical results. 

The actual aerials used are telescopic legs 
from a camera tripod, with the impedance 
matching coils mounted in the center. It 
has been found that the rods have to be 
pushed in to a length of 43 inches instead 
of 49 inches due to the loading of the coup- 
ling coils at the center. 

A varied collection of results has been ac- 
cumulated, but one thing is agreed by all, 
that superior results are obtained by arrang- 
ing the aerials as shown at B in the accom- 
panying circuit. It will be noticed that one- 
half of the aerial (that is, one r/; -wave 
rod) is vertical. The other can be placed 
in any position over the arc shown in the 
sketch. 

The description in The T & R Bulletin 
offers no explanation for the' latter phe- 
nomenon but it is suggested that it is due 
to the fact that the polarization of the sig- 
nals change and this happens to suit the 
aerial arrangement at the receiving end, 
or vice versa, when the Picard aerial is used 
for reception purposes. This seems to offer 
a field for experimentation as there appears 
to be little doubt that the angle of polariza- 
tion does not remain constant from trans- 
mitter to receiver, and in some cases is 
twisted as much as 90 degrees. 

'(EDITOR's NOTE: Tilting one side of the 
doublet antenna or, the entire antenna, 
makes quite an improvement on most sig- 
nals. We have noticed that certain 5 me- 
ter signals cannot, be received unless the 
antenna was tilted in a certain direction and 
at a certain angle. It is well for our many 
5 meter enthusiasts to devise a method for 
tilting their antennas in order that maxi - 
maps results can be obtained.) 
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Two diagrams showing different methods 
of connecting the Picard antenna. Fig. 
A is the upper drawing and Fig. B is 

the lower. 

Ultra -Short Wave Developments 
THE introduction of ultra -short-wave 
radio communication into commercial 

Diagram shows method of tuning grid 
and plate circuit by sliding copper tubes. 
use has speeded the practical development 
of this phase of communication to a 
marked degree. 

The use of these waves for telephony 
across the English Channel, etc., have 
furthered the need for dependable circuits 
and devices. 

.fue 
Photo of "trombone" tuner for grid and 
plate circuits of ultra short-wave set. 

One of the difficulties that has hindered 
the rapid development of transmission on 
"ultra -shorts" is the need for flexible con- 
trol of frequency, especially if dipole 
aerials are utilized. 

A recent issue of Funk magazine, a Ger- 
man publication, outlines a new method 
for tuning transmitters-a development of 
Messrs. Kuhn and Huth-which overcomes 
some of the difficulties mentioned above. 
As shown in the accompanying illustra- 
tions, it consists of an oscillatory circuit 
in which the grid and plate tuning is ac- 
complished by shifting sliding copper tubes 
which make up the grid and plate induc- 
tances, until the correct inductive and ca- 
pacitative value is attained. A study of 
this circuit shows the similarity to the 
commonly used "tuned -grid, tuned -plate" 
circuit which all Hams have used on longér 
wave lengths at one time or another. 

This easily tuned oscillator is then cou- 
pled to a half -wave radiator by simply 
bringing the entire oscillatory circuit near 
the aerial. This provides variable cou- 
pling to permit variation of output and to 
reduce aerial damping to a minimum. The 
oscillator can, of course, be coupled to any 
form of radiator, either inductively or 
through a suitable condenser, though other 
methods than the one shown do not of- 
fer the same. flexibility or ease of adjust- 
ment. 

The oscillator shown is a simple, theo- 
retical circuit, which may be modulated, 
amplified, or keyed in any desired manner. 
It will, however, give the experimenter 
some "food for thought" 
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Hints in Short -Wave Receiver 
Design 

THE circuit here, which appeared in 
the latest issue 'of Bastelbriefe Der 

Drahtlosen, a German radio magazine, 
while fundamentally quite common, being 
of the regenerative type with a stage of 
R.F. amplification and a pentode audio 

with the secondary of the A.F. transformer 
which has the effect of suppressing oscilla- 
tion tendencies in the pentode amplifier. 

Qne other scheme resorted to, which is 
worth mentioning in this receiver, is the 
method of coupling the R.F. amplifier to 
the detector. Capacity 'coupling is used, 
but' a 70,000 -ohm resistor is connect- 
ed in series with the choke. 
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Improved German hook-up of 3 -tube S.W. receiver with highly filtered 
supply. Regeneration is controlled by a variable condenser shunted by 
resistance. 

stage, has some novel tricks tucked away 
which are not at first evident. 

Next, a continuously variable control in 
the form of a variable resistor and a fixed 
limiting resistor is used for the screen - 
grid of the R.F. tube. This seems super- 
fluous, at first, but is a very handy control 
to have, when the last ounce of amplifica- 
tion is desired to bring in that weak sta- 
tion. By bringing the R.F. tube to a point 
approaching oscillation, the output of this 
tuned stage can be almost doubled, ac- 
cording to some experiments tried by the 
Editor. But the adjustment is dependent 
on frequency-therefore the adjustable 
control. 

Regeneration in this set is controlled by 
a prate condenser, shunted by a fixed re- 
sistance. This resistor has the effect of 
broadening the adjustment of the con- 
denser, to facilitate adjustment, and while 
it may reduce the regeneration a little, this 
is easily compensated by a little closer 
coupling of the tickler coil. The ,resistor 
also has a tendency to prevent "fringe 
howl" and is really a worth -while kink. 

To further prevent the last named 
trouble, a resistor is connected in series 

power - 
a fixed 

Oscillator portion of a 511 megacycle 
transmitter; it employs type 71A tubes 

for oscillators. 

56 Megacycle Oscillator 
THE circuit here shows the oscillator por- 
tion of a 56 megacycle phone transmitter 

used by the police in experiments between 
two locations in Sydney, Australia. The 
method of coupling the grids and plates of 
the balanced ' oscillator is novel, in the fact 
that the grid turn is through the inside of 
the tube which acts as the plate coil. 

This oscillator, which appeared in Aus- 
tralian Radio News, employs type 71A tubes 
for oscillation. The modulators which are 
not shown, were English "Cossor" 625P tubes 
connected in parallel. 

The values of the parts used in the oscil- 
lator, including the diameter of the coils, are 
shown on the schematic circlilt. Experiment- 
ers in the field of 5 -meter transmission might 
find this novel oscillator of interest. 

Amateur Transmitter Improve- 
ments 

THE marked interest shown in class "B" 
circuits in Europe (which we have men- 

tioned before in this department) can be ap- 
preciated from this excerpt from an article 
which appeared in Wireless World. 

To obtain 100 per cent modulation of a 
high frequency carrier, the usual modulator 
tube has to be operated at a higher. mean 
plate voltage than the oscillator. Also, the 
usual modulator imposes a steady, heavy 
drain on the plate supply. 

Both of these disadvantages are removed 
by the use of class B amplification and mod- 
ulation. The "B" consumption of these sys- 
tems is proportional to the depth of modula 
tion which results in a saving of "B" cur- 
rent. Also, the efficiency of modulation com- 
pares with the efficiency obtained with class 
"B" amplifiers, and is thus an improvement 
over the usual methods. 

The circuit of an amplifier and class "B' 
modulator are shown in Fig. A. Transformer 
Ti is the modulation transformer, while T2 
and T3 are class "B" Input and output trans- 
formers, respectively. 

For small installations and especially for 
portable units, the push-pull oscillator ar- 
rangement shown in Fig. B. has many advan- 
tages over the ordinary oscillators, where the 
frequency is likely to shift over wide limits, 
especially if a high percentage of modulation 
is used. 

While crystal -controlled units, and in some 
cases, electron -coupled oscillator arrange- 
ments are more stable,' the push-pull circuit 
is ideal for portable use and for transmitters 
with small output. In the circuit shown at 
Fig. B, Cl is a double stator variable con- 
denser (two gang) with approximately 50. 
mmf. maximum for each section. R3 is a 
10,000 ohm resistor. 

Coils Ll and L2 contain 20 turns of No. 14 
wire on 1 -In. dia. forms. Chokes Chl and 
Ch2 contain 30 turns of No. 18 D.C.C. wire 
or, forms 1 -in. in diameter; Ch3 contains 50 
turns of No. 30 D.S.C. wire space -wound on 
a >b1 -in. dia. form. 
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The diagrams, above. show at Fig. A-the circuit of an amplifier and class "B" modulator. For small installations and 
especially for portable sets, the push-pull oscillator circuit shown In Fig. B will find many friends. 
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A German ShortoWave Set 
THE circuit shown here is novel for 
several reasons. In the first place, it 

is of German origin, although it appeared 
in a magazine published in Sydney, Aus- 
ti alia-Wireless Weekly. 

The set is a regenerative type of unit, 
in which the oscillation is controlled by a 
.00025 mf. condenser connected in series 
with a fixed capacity of .005 mf. This is 
done to make the adjustment of oscillation 
less critical and in practice, in experi- 
ments conducted by the writer on an exist- 
ing S.W. receiver, materially smoother con- 
tiol resulted. 

Next, two .0001 mf. variable condensers 
are connected together in series as the tun- 
ing control This produces a sort of con- 
tinuous band -spread effect which further 
simplifies the task of tuning. 

Third, two methods of coupling the aerial 
to the grid circuit of the detector are shown. 
One is the conventional series condenser 
method, while the other consists of a net- 
work of resistors, in addition to the usual 
condenser. The latter method of connection 
was rather puzzling to the writer at first 
glance, and as no explanation was offered 
for its use, it was decided to try it out. 

The result was surprising. While the 
signal strength from a distant station was 
cut down somewhat when this connection 
was employed, the signal-to-noise ratio was 

much improved, and the degree of fading 
was also cut down. It is not known if 
this was the intention of the designer of 
the set, and the action is not thoroughly 
understood, but you fellows on the look -out 
for new and interesting kinks in short 
waves might give it a try ! 

The remainder of the set consists of a 

conventional transformer coupled audio am- 
plifier, followed by a pentode output tube, 
resistance -capacity coupled to the first A.F. 
amnlifier.. The entire design of the receiver 
shows consideration to ease in operation 
which should be all attraction to the short- 
wave beginner. The values of all parts are 
shown. Standard coils may be used. 
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In this receiver hook-up, it will be seen that the regeneration is controlled by two 
condensers connected in series, which renders the oscillation adjustment smoother 
than usual. Note the method of obtaining µband -spread" tuning by using two 

condensers in series. 

An Inexpensive Transmitter 
LAST month's Bastelbriefe Der Draht- 
losen featured an inexpensive amateur 

transmitter, covering the usual amateur 
bands of 20, 40 and 80 meters. While sim- 
ple transmitters are not often advocated for 
amateur construction in this country, due to 
the interference difficulties encountered 
when such broadly tuned circuits are em- 
ployed, this transmitter when used for C.W. 
work will be sufficiently selective as a be- 
ginner's unit. 

Diagram of simple triode transmitter. 

The transmitter contains a single tube of 
the triode type using an A.C. filament sup- 
ply. The coil for the 80 meter band consists 
of 15 turns of No. 10 or 12 wire, wound 
on a form 3 inches in diameter. The 40 
meter coil contains 10 turns and the 20 
meter coil, 6 turns. A spacing of approxi- 
mately 1/s inch.is left between turns. 

In the circuit here, direct coupling is used 
between the tuning coil and the aerial. The 
radio regulations in the U. S. prevents the 
use of such coupling and it will be necessary 
to connect the aerial to a small coil consist- 
ing of 3 or 4 turns of heavy wire wound on 
a form about 1% inches in diameter. 

The R.F. Choke in the nlatesupply circuit 
consists of 250 turns of No. 28 D.C.C. wire 
on a 1 inch form. The values of the remain- 
ing parts are shown in the circuit. 

While the construction of a simple trans- 
mitter of this type is quite easy, the experi- 
menter must keep several things in mind. 
First, it, is necessary to have an amateur 

transmitting license to operate any radio 
transmitter. This applies to a unit of any 
power, however small, since short-wave 
transmitters can cover great distances with 
the simplest types of equipment. Second- 
it is necessary to keep within the regula- 
tions of the government regarding the fre- 
quency on which signals are transmitted ; 

and third-with a transmitter of this type 
very low power should be used so that it 
does not interfere excessively with other 
amateurs. A small receiving tube such as 
the type 56 with about 200 volts on the plate 
will be a satisfactory compromise. 

An Italian Converter 
IN this month's mail bag of foreign 
magazines, we have a new one-Radio 

Lux from Milan, Italy, which presents a 
simple short-wave converter. 

The converter covers the wave lengths 
between 12 and 70 with a set of four 
tapped coils in the grid circuit. The grid 
coils are wound on a piece of 1% -inch - 
diameter tubing and consist of 4 turns 
for the first section, 4 for the second, 5 
for the third and 6 for the fourth. Num- 
ber 24 enamel wire is used and a space of 
L/i inch is left between sections. The os- 
cillator coils consist of 10 turns of No. 24 
enam. wire on a tube 1% inch in diameter 
with a tap at the sixth turn. The 6 -turn 

' coil thus formed is the grid section, while 
the 4 -turn section is for the plate. 

New "Hot" S -W Converter circuit 

S.W. Coil Mounting 
ODD methods of mounting plug-in coils 
for short-wave receivers have long been 

the secret hobby of many a short-wave en- 
thusiast, including the Editor. 

An issue of Toute La Radio, a French 
magazine, contained a .method which is 
interesting because it is so unique in de - 

COIL FORM. 

HOLES FOR. BOLT 

INSULATING BLOCK 

BRASS STRIPS 

IN SUL.- 
BUSHINGS me 

KNIFE CONTACTS 
REMOVED 

A unique method of mounting short-wave 
plug-in coils, using parts of an old knife - 

switch. 

sign and also because it utilizes some of 
those old parts which are cluttering up the 
box in which you keep unused coils, con- 
densers and similar "gadgets." 

As shown in the accompanying sketches, 
the scheme consists of taking double -pole, 
double -Wow knife switches, .removing the 
throw contacts and insulated handle and 
putting the remaining four contact clips 
to work holding coils which are made to 
fit. 

The 'knife portion of the switch is cut up 
into sections which are secured to bakelite, 
wood, or similar blocks of the right size, 
depending on the dimensions of the switch. 
The coils, themselves, which may be of any 
desired type, are secured to the insulated 
block and wired to the strips on the sides. 

Only one switch is needed for each coil 
assembly., and any desired number of coils 
can be made to plug into the receptacle 
thus formed. 
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.5 D Methods 
Explained By Jerrold A. Swank 
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The diagrams above show how simple it is to provide "band-spread" tuning on your short-wave receiver. illustrates the benefits derived from "band -spread" tuning. 
Figure 1 shows a simple but effective 

method of switching from band -spread 
to full coverage. The drawings only 
show the grid or tuning portion of the 
coil, since this is the only portion 
affected. There is in addition the usual 
tickler coil, with which all of us are 
familiar. With this method shown in 
Figure 1, when the switch is open, there 
is a fixed capacity (C2) in series with 
the main tuning condenser (C1), which 
makes the large capacity of the tuning 
condenser decrease in accordance with 
the rule for series capacities, and it has 
the same effect as though a single con- 
denser, of much smaller capacity were 
used. The coil in this case must just 
reach the high frequency end of the 
band desired when the condenser is 
open. Then when the switch is closed, 
the tuning condenser resumes its former 
full capacity, and full coverage is given 
for the normal range of the coil. The 
disadvantage of this method is that the 
coil must be wound to start at the end 
of the band which it is desired to spread. 

However, if you will refer to Figure 
6, you will see how this disadvantage 
may be easily eliminated. Here, instead 
of throwing the switch to an open posi- 
tion, it is thrown to connect C5 across 
the other capacity combination. C5 is 
an ordinary small trimming condenser 
of the screw -driver adjustment type, 
and is adjusted so that the desired band 
is properly placed on the tuning dial. 
Then when the switch is thrown back to 
position 1, the circuit is restored to 
normal, and Cl becomes alone the tun- 
ing condenser, giving the normal full 
coverage. 

Figure 7 shows a "deluxe" version 
of this which the writer tried, and it 
works well, but rather limits the flexi- 
bility of the set. However, it shows to 
what extent the idea can be carried. 
Switch "A" is the switch which throws 

the set from normal to band -spread, and 
switch "B" determines the range of the 
spread portion. For example, in the 
instance cited the writer had the three 
trimmers (C5- set so that with switch 
"B" in position 1 the 49 -meter broadcast 
band was on the dial, in position 2 the 
40 -meter ham band was "up and in 
position 3 the 31 -meter broadcast band 
was on deck. Thus I could tune in S -W 
broadcast stations when I wished with- 
out disturbing the settings of the ham 
band, so that I could find stations whose 
dial settings I had recorded. 

Tapped Coil Method 
Figure 2 depicts a method popular in 

certain commercially built receivers, but 
changed to permit switching it in and 
out. A tap on the coil is made at such 
a place that the regular tuning con- 
denser when placed across this portion 
will spread the desired . band over a 
large portion of the dial. If you have a 
receiver that uses this method, such as 
the National SW3, and have band -spread 
coils, you can take out of the coils the 
band -spread arrangement they have, 
and by installing a simple single -pole 
double -throw toggle switch as shown 
here, make full coverage available at the 
"flip of a switch". Thus you quickly and 
effectively eliminate the necessity for sepa- 
rate coils for full coverage. Of course two 
switches will be necessary, so that both the 
RF and detector circuits can be switched. 
The writer tried it with a single switch, 
using a double -pole double -throw unit, and 
got a slight interlocking effect because of 
the proximity of the leads in the switch, 
and it was necessary to install separate 
switches for each circuit. Perhaps by care- 
ful shielding the effect could be eliminated, 
but with two separate switches, no trouble 
should be experienced. 

The method shown in Figure 3 is simple 
and well known and in the opinion of 
many, the best of all. It simply uses a 
band -setting condenser and another con- 
denser is parallel to spread the band. By 
setting the one conderser C3 on any de - 

The center diagram 

sired portion of the range, the other one 
can be used to tune with, thus giving con- 
tinuous band spreading and full coverage. 
A tip here-use the condenser values . as 
given and you will be very pleased with the 
system. here is why : The total of the ca- 
pacities is .00015 mf. With C3 set on zero, 
C4 covers the first third of the range of the 
coil. With C3 set at half closed, C4 covers 
the second third of the dial, and with C3 set fully closed, C4 covers the final third of 
the dial. Furthermore, if you know the de- 
sired station's wavelength, you can hit the 
necessary dial setting rather closely. For 
example, suppose you want the 40 meter 
amateur band. The coil used covers 29 to 
58 meters. You want 40 meters. The range 
of the coil is 29 meters. 29 from 40 is 11. 11/29 of 150 mmf. is 57 mmf. We set C3 
on 50, which is half scale. Then remember 
the C4 spreads its 50 mmf. over 1110 de- 
grees so we multiply the remaining 7 mmf. 
by 2, and we get 14. Actually. on the writ- 
er's set, the band began at 20, making 6 
divisions error. However, if you use kilo- 
cycles instead of meters, you will hit it muck 
closer, since the frequency is nearer a 
straight line. This will make it unnecessary 
to search the whole band for a station, at 
any rate. The only disadvantage to this 
method is that it is a little difficult to re- 
turn C3 to the same setting each time when 
you want to return to a "logged" station. 
This can be overcome by the method shown 
at Figure 4. Here we make use again of the 
little trimmers. Position 1 uses C4 alone. 
Position 2 adds in parallel a 50 mmf.- 
trimmer. Position 3 adds a fixed or trimmer 
of 100 mmf. These trimmers or fixed con- 
densers remain set and the switch therefor 
returns positively 'to tite same settings each 
time on each coil. 

Figure 5 is the simplest 6f all, but its use 
is quite limited. However, within its limita- 
tions is a very good method. The coils 
used must each reach the high frequency end 
of the band when the condenser is open. The 
condenser is then of just the right size to 
spread the band over all or most of the dial. 
This is useful in a receiver used solely for 
ham work. Of course it will spread the 160 
meter band the most, and 'the 20 meter band 
the least, so that the condenser must be 
large enough to reach all of the lowest fre- 
quency bands to be used. 
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Band -spread tuning fs now available on the 2 -Tube Electrified A.C. Doerle 
Receiver-"good news" to thousands of S.W. Fans and Hams. 

1 

r 111 lA 

ou 

:::tr= 
GRID '-TICKLER "BOTTOM VIEW 

20 METER COIL: GRID, 4'/27. N2.24 WIRE TAPPED AT 
11/47, LENGTH OF WINOING 7/8", TICKLER, 

ST. NE. 30 WIRE CLOSE WOUND. 

40 METER CO.IL: GRID, 11 '/2T. NE.24 WIRE TAPPED AT 
4'/2 T. LENGTH DE WINDING I". TICKLER, 

7T. NE, 30 WIRE CLOSE WOUND. 

80 METER COIL: GRID, 26'/2 T. N2.24 WIRE TAPPED AT 
13T. LENGTH OP WINDING 1'18". TICKLER, 

81. N2.30 WIRE CLOSE WOUND. 

160 METER COIL: GRID, 52' /2 T. NO. 28 WIRE TAPPED AT 
321. LENGTH OF WINDING 13/8". TICKLER, 

17 T. N2.30 WIRE CLOSE WOUND. 

Coil winding data for band -spreading the 
2 -tube Doerle. 

The DOERLE Goes"Band- Spread 
s IT HAS been proven by the hundreds 

of letters received from readers of 
this magazine, that the Doerle sets are 
among the most popular. Along with 
these letters have come the requests of 
a great number of amateurs asking 
that we describe the 2 -tube Doerle set 
modified for amateur or "Ham" use. 
In order for any set to comply with 
amateur requirements it is necessary 
that the set spread the various "Ham 
bands" over a goodly portion of the 
tuning dial. Operation on the amateur 
bands with an ordinary receiver not 
having band -spread is just about im- 
possible, as the forty meter band, for 
instance, occupies only about five or six 
divisions of the dial and with the great 
congestion on this band this condition 
would be prohibitive. 

Ham's Requirements Met 
It is the purpose of this article to 

present a method by which the 2 -tube 
electrified Doerle can be revamped to 
conform with the Ham's most rigid re- 
quirements, and also to serve as con- 
structional information for any one 
wishing to build the set, if they have 
not already done so. For the amateur 
possessing a receiver of an older type 
and wishing to build something more 
satisfactory for his purpose, we can 
very highly recommend this little re- 
ceiver. It is very economical to con- 
struct and will give most gratifying 
results. 

The original receiver was described 
by the writer in the July, 1933, issue 
of this magazine. This set used a type 
57 detector and a 56 as the audio ampli- 
fier. While this tube arrangement pro- 
duced excellent results it was believed 
that there could be just a little more 
audio amplification to bring up those 
very weak signals. The new set utilizes 
a pentode amplifier, which will be dis- 
cussed later. 

By GEORGE W. SHUART 
WZAMN 

New "Band -Spread" Coils Used 
To introduce band -spread use is made 

of the new Na-Ald coils recently intro- 
duced by the Alden Mfg. Co. The con- 
:truction of these coils can be seen by 
referring to the drawing and also the 
wiring diagram. It will be noticed that 
they are five -prong coils, having the 
regulation tickler and grid coil. The 
grid coil has been tapped and to obtain 
band -spread the main tuning condenser 
is connected across only a portion of 
the inductance. A small padding con - 

!ti .:J e. 'Li! 
,1,» tit 

r,, 

denser has been mounted in the top of 
the coil form and this capacity is con- 
nected across the entire coil in order to 
obtain a stabilized tuning circuit. This 
capacity is also used to tune the coil 
so the band will appear in the center 
of the tuning dial. In general these 
coils are the same as those described 
by the writer in the February, 1933, 
Issue of SHORT WAVE CRAFT and used 
in the 2 -Tube Band -Spread set de- 
scribed in that article. 

The Alden concern manufacture an- 
other set of the same type coils, which 
are designed to be used on the various 
short-wave "broadcast" bands. With 
these coils the short-wave "Fan" can 
have greater tuning ease on his favorite 

A peek at the rear of the 2 -Tube Electrified Doerle Receiver fitted with the 
newly adopted Nn -Aid "Band -Spread" rolls 
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foreign broadcast band. The set de- 
scribed in this article, together with a 
set of the short-wave "broadcast" band - 
spread coils, would make an ideal com- 
bination. 

For those who have already built the 
2 -tube electrified Doerle it will be a 
comparatively simple matter to make 
the simple changes outlined. The first 
procedure is .to remove the four -prong 
coil socket and the five -prong tube soc- 
ket. The four -prong socket will be dis- 
carded but the one used for the 56 tube 
will now be used for the five -prong 
band -spread coils, and is mounted where 
the four -prong socket was formerly lo- 
cated. It will be necessary to obtain a 
6 -prong wafer socket to accommodate 
the 2A5 pentode 'amplifier tube. This 
will be mounted in place of the one 
used before for the 56. Mount the six - 
prong socket so that the filament term- 
inals are facing the end of the chassis. 
The five -prong socket will be mounted 
with the filament holes toward the rear 
of the base. Mounting the sockets in 
this manner will simplify wiring to 
quite an extent. The rest is easy, just 
wire up the two sockets according to 
the diagram. 

For the "Fans" who have not con- 
structed the 2 -tube Doerle, this set 
offers about the ultimate in 2 -tube re- 
ceivers; the builder will be more than 
thrilled with the results obtainable with 
this little "bandspread" two -tuber. 

Chassis 
The metal chassis used in construct- 

ing this set is of the variety sold by 
nearly every mail-order house and comes 
completely drilled and finished in vari- 
ous colors of lacquer. These chassis 
are really cheaper to buy than to con- 
struct, and they present a more busi- 
ness -like appearance. The photos clear- 
ly show the placement of the various 
parts and this general layout should 
be followed as closely as possible in con- 
structing the set. 

It will be noticed that there are two 
more changes in the new version of 
the Doerle, viz.: the addition of a po- 
tentiometer in the screen -grid of the 
detector tube, and the 57 detector is 
provided with a shield. The potentio- 
meter was added because various makes 
of 57 tubes require slightly different 
voltages on the screen -grid. And then 
again on the higher frequency bands, it 
has been found that a slight change in 
screen voltage is necessary to obtain 
smooth regeneration. Then in many 
cases the builder may not have pro- 
visions for adjusting the voltage from 
the power supply where the potentio- 
meter permits the voltage to be set for 
maximum sensitivity. The regenera- 
tion is then controlled with the throttle 
condenser. 

Detector Tube Shielded 
When using a pentode, such as the 

2A5 tube, it is necessary to shield the 
detector tube in order to prevent feed- 
back between the two stages, which 
causes the pentode to howl. So don't 
forget to shield the detector tube! The 
same cathode biasing, resistor that was 
used in the 56 amplifier of the original 
set is used for the 2A5. While 500 
ohms is the proper value for the 2A5 
tube, the 2,000 ohm unit was used to 
lighten the load on the earphones, when 
used directly in the plate circuit of the 
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Wiring diagrams, both schematic and physical, showing the connections of the 
well-known 2 -tube electrified Doerle receiver, as adapted to operation with the 
new Na-Aid Band -Spread coils. These coils serve to spread the stations over 

the dial and make short-wave tuning a real comfort. 

pentode; the 2,000 ohm resistor pro- 1 drilled metal chassis. Radio Trading 
vided less plate current to pass through Co. 
the phones and the slight difference in 
volume is nothing to worry about. 

However if an output transformer is 
available its use is -preferred and then, 
of course, the 500 ohm resistor should 
be used. 

Check All Connections 
After the set is wired up it is advis- 

able to check all connections 'to make 
sure everything is firm and in its right 
place. Connect the power supply to the 
set and we are ready to hear some real 
2 -tube performance. Tuning is exactly 
the same as in the original set, except 
that the "band -setting" condenser 
mounted in the top of the coil form will 
have to be adjusted to bring the de- 
sired band within the range of the dial. 
This only needs to be done once on each 
coil; after the adjustment has been 
made no further attention need be given 
to it. 

Parts List -2 -Tube Doerle Band -Spread 
1 set of Na-Aid "bandspread" coils. 

1 antenna trimmer (low min. cap.) 35 
mmf. max. 

1 .0001 mf. mica condenser. (Polymet.) 
1 .01 mf. bypass condenser. I.C.A. (Poly - 

met.) 
1 .02 mf. bypass condenser. I.C.A. (Poly - 

met.) 
1 .002 mf. bypass condenser. I.C.A. (Polymet.) 
1 20 to 25 mf. 25 -volt electrolytic con- 

denser. (Polymet.) 
2 140 mmf. variable tuning condensers. 

Hammarlund. (National; I.C.A.). 
1 2 meg. grid -leak. Lynch. 
1 1 meg. grid -leak. Lynch. 
1 250.000 ohm resistor. Lynch. 
1 2,000 ohm resistor. Lynch. 
1 50,000 ohm variable potentiometer. Acra- 

test. (I.C.A.) 
1 2.5 to 5 mh. R.F. choke. National. 

(Hammarlund; I.C.A.) 
1 5 -prong wafer socket. Na-Aid. (I.C.A.) 
2 6 -prong wafer -socket. Na-Aid. (I.C.A.). 
1 antenna -ground terminal strip. I.G.A. 
1 phone terminal strip. I.C.A. 
1 5 -wire battery cable. I.C.A. 
1 57 tube, R.C.A. (Arco.). 
1 2A5 tube, R.C.A. (Arco.). 
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In order to change the tuning to "band spread," one has 
simply to operate the special button at the center of the dial. 

THE main feature of this 
receiver is the tuning con- 

denser, which incorporates, 4d so far as the writer is 
aware, something a little 

different from the usual band -spread 
arrangement. 

Most everyone operating a short- 
wave receiver will admit that the usual 
band -spreading methods on the average 
receiver are rather awkward when it 
comes to covering any large range of 
frequencies. That is, it is impossible to 
cover the entire range of a given short 
wave plug-in coil with a single dial and 
still be able to have band -spread when 
it is desired. Most receivers have two 
separate controls namely, the tank tun- 
ing condenser and a small one used for 
spreading out the congested short-wave 

irNITROL 
Receiver 
Simplifies 

BandSpread 
Tuning 

By GEORGE W. SHUART, W2AMN 

A brand-new dual tuning control is here described 
for the first time-without removing the hand from 
the tuning dial this device gives you the option of 
ordinary or band -spread tuning. It involves a 
simple mechanical arrangement which can be pro- 
vided at slight cost, or the set -builder may do the 

work himself. 

amateur and broadcast bands. In this 
method, unless both condensers have 
accurately calibrated dials, it is impos- 
sible to reset them for a given fre- 
quency and have the same ratio of ca- 
pacity between the two as before. 

Then again in tuning' across the 
whole range of a plug-in coil, it is neces- 
sary to tune a short way with the small 
tuning condenser and then reset the 
tank condenser, and if you should over- 
shoot the mark with the tank conden- 
ser, you will miss out on a large por- 
tion of the band you wish to cover. 

A brief description of the receiver 
may be in order. before we continue 
with the description of the condenser. 
A type 32 screen grid tube is used as 
a regenerative detector which in turn 
is impedance -coupled to the type 33 

50,000 OHMS 
(EACH) 

B+22.5V. A- 

2.5MH. .OrMF, 33 .002- 
MF 

A+ 8- 
57. 

pentode audio stage. The coupler is a 
regular audio transformer with íts pri- 
mary and secondary connected in series 
to form a high impedance plate load 
for the detector tube. Resistance 
coupling could be used but with a . 

slight, decrease in audio volume. There 
is only one draw -back with impedance 
coupling and that is that there is usu- 
ally a very serious fringe howl when 
the detector is brought into an oscillat- 
ing condition. However, this is easily 
overcome by shunting a 250,000 ohm 
resistor across the transformer, which 
is now a choke. 

Regeneration Control 
Regeneration is controlled by varying 

the screen -grid voltage of the detector 

Here is the simple hook-up for the "Vnitrol" receiver, which 
gives optional "band -spread" tuning. 

& close-up of the rear, showing "tank" and !'band -spread" 
tuning condensers, together with clutch. 
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tube with a 50,000 ohm variable resistor. 
This control is made much smoother by con- 
necting a fixed resistor as shown in the dia- 
gram from one side of the potentiometer to 
the "B" negative. The antenna is coupled in 
the usual manner using a small variable con- 
denser connected between it and the grid. 
This is another sore spot in short-wave re- 
ceivers and before long some young "Marconi" 
will present a better method to 'be used where 
there is no R.F. stage ahead of the detector. 

This makes an ideal receiver for the be- 
ginner or a good auxiliary for the fellow who 
has an A.C. operated rig. Any station that ' 
can be received on any other type of receiver 
can be heard on this little set but, of course, 
with much less volume. Then again there 
are many fellows living in locations where 
lighting mains are not available and they 
should find this set to meet their needs read- 
ily, considering the fact that they can now 
purchase a 2 volt filament battery that can 
be recharged and will give years of service. 

To construct the special tuning condenser 
shown in the photographs and drawings it is 
necessary to obtain one 20 mmf. and one 140 
mmf. Hammarlund tuning condensers. These 
were chosen because they lent themselves 
readily to the arrangement. 

A one -eighth inch hole is drilled. through 
the center of the shaft of the 20 mmf. con- 
denser unit. It is best, if one does not have 
a drill -press or lathe, to take it to the local 
machine shop and have it done accurately. 
After this is done saw a slot in the front of 
the shaft to fit a piece of number 14 buss bar. 
A similar slot is cut in the front of the 140 
mmf. condenser shaft. These slots are used to lock the 'two condensers together. Now mount the two condensers. on a metal strip as shown in the drawing and we are ready to install the' shaft. 

Procure a length of brass shafting that will 
fit snugly in the hole drilled in the shaft of 
the small condenser. Shape the end of the 
shaft to fit in the slot cut in the large con- 

denser; if a better job is wanted ñ pin, al 
used by the author, can be fitted to -the end 
instead. Now insert the shaft and engage it 
in the large condenser firmly, so that it can 
be marked for the front pin. The shaft has 
two pins, one for the rear and one for the 
front condenser. Mark the shaft for the pin 
which engages the small condenser and- drill 
the hole very accurately as there should be 
no difference in the settings of the two con- 
densers when the shaft Is engaged in the two. 

Thread the end of the.yhaft so that a 
small binding post -knob can'be attached for 
shifting from "regular" tuning to "band - 
spread". 

Tuning with this condenser is very simple; turn the band-spread condenser so that the 
shaft will lock the two condensers together 
and proceed to 'tune as usual. When a sec- 
tion of the range of the condenser Is reached 
where you want brand -spread, just pull. out the knob in the center of the dial and presto! 

PIN THROUGH 
CLUTCH DIAL 
SHAFT .BUSHING 

SLOT IN CONO. SHAFT 

CLUTCH . 

SHAFT THROUGH 
COND. SHAFT 

SLOT IN 
COND. 

SHAFT 
KEY. 
PIECE 

ON CLUTCH SHAFT 

This tut shows clearly the construction of the new band -spread condenser "clutch". When the central shaft is pushed In, the two condensers are ganged together and when it is released the dial turns only a small condenser, allowing full "band -spread" at any fre- quency in the short-wave spectrum. 

we have band -spread, just- where we want it. To engage the two condensers the dial must 
be turned back to the position where the shaft was pulled out. In this manner we can have band -spread at' any part of the short-wave 
spectrum, by just pushing a button! 

Parts. List for the Unitrol 
1 two tube drilled chassis, Harrison Radio. 

( Blau. ) 
1 20 mint. tuning condenser, Hammarlund. 

(National, Cardwell.) 
1 140 mmf- tuning condenser Hammarlund. 

(National, Cardwell.) 
1 0-100 mmf. antenna trimming condenser. 
1 100 mint, mica grid condenser. 
1 250 mmf. mica condenser. 
1 .002 tO .004 mf. mica condenser. 
1 2.5 M.H. r.f. choke; NationaL 
1 .01 mf. condenser. 
1 .5 mf. condenser. 
1 5 meg. grid -leak, ifs watt. Lynch. (Into 

Res. Corp.) 
1 2 meg. grid -leak, 1 watt- Lynch. (Int. 

Res. Corp.) 
1 50,000 ohm resistor, 1 watt. 'Lynch. (Int. 

Res. Corp.) 
- 1 50,000 ohm potentiometer. Acratest. (E. T. Co.) 

1 20 ohms or less, rheostat. (R. T. Co.) 
2 4 -prong wafer sockets. Na-aid. 
1 5 -prong wafer socket. 'Na-aid. 
1 set of four 41pin plug-in coils -15 to 200 meters. Alden. (Gen -Win.) See page 749 for coil data. 
1 National type "B" dial. 
1 Phone terminal strip. 
1 Audio transformer. 
1 32 tube; R.C.A. (Arco.) 
1 33 tube; R.C.A. (Arco.) 

. 
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The ELECTRODYNE 
1Tube "Band Spread" Receiver 
By LEONARD VICTOR and ERNEST KAHLERT 

SO MANY reports have been received on the excellent results obtained from the use of the electron -coupled detector circuit in the "Pee -Wee Ham -Band Receiver" that it was decided to try and adapt the same circuit for battery 

This attractive one tube re- 
ceiver, of undoubted interest 
to every short-wave beginner, 
employs the latest electron - 
coupled circuit. Distant short- 
wave transmitters in practi- 
cally every country were 
heard with this receiver. 

L- . 

How the Electrodyne 1 -tube receiver ap- 
pears from the rear. 

operation. After a good deal of experimentation, the circuit to be described, which is almost the simplest arrangement 
possible, was arrived at. 

The electron -coupled oscillator, which was originally 
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designed by Lieut. Dow, has found numerous applications 
in radio work. Not the least of these is the' fact that it is 
the most efficient and stable detector circuit knovn. 

This particular application of the "E.C." circuit uses a 
type 32 screen grid two -volt tube as the detector. With 
this set sufficient volume was obtained to comfortably work 
a pair of earphones on quite a few 'DX" stations. By this 
we do not mean the ten and twenty thousand watt short- 
wave broadcasters, but their little ten and twenty watt 
"brothers" in the "ham" bands. At one time during the test 
period, a fifteen minute conversation was held with SU1CH, 
8,500 miles away in Alexandria, Egypt, using nothing but 
this little "one -tuber" at the receiving end! Other stations 
located on every continent on the globe, except Asia, were 
logged while the set was being tested. 

General Physical Features 
The physical layout of the set is exceedingly simple and 

was designed with the cardinal rule of short wave work in 
mind-short leads! Two 7x8 inch pieces of aluminum are 
used as panel and subpanel. On the panel the controls, 
from left'to right, are: band -finding, band -spreading, and 
regeneration. The layout on the chassis, from left to right: 
coil, 32 tube, and transformer. The plate R.F. choke is 
located on the subpanel directly below the band -spreading 
condenser. The filament .choke and all the by-pass con- 
densers are mounted under the subpanel. A binding post 
strip is used for the connections to antenna, batteries, and 
earphone, but if the constructor so chooses, some other form 
of connection, such as a cable plug and socket, and a phone 
plug could just as well be used. 

Doublet Antenna Advised 
One of the most important things in a small set which 

it is desired to have working at optimum, is the antenna 
system. Provision is made for the use of a regular antenna - 
ground system, but if it is in any way possible, a doublet 
antenna should be used. The gain in signal-to-noise ratio 
is immediately noticeable when some such arrangement ar 
the Lynch antenna doublet and transposed lead-in system is.. 
used. Various layouts fór doublets have appeared in previ- 
ous issues of this magazine. 

This set having been built primarily for the amateur 
bands, a dual condenser arrangement is used for spreading 

the crowded amateur bands over a large 
portion of the dial. A National 100 mmf. 
variable was cut down into two sections, 
five plates and two plates. On twenty and 
forty meters the two plate section is in 
parallel with the 100 mmf. band -finding 
condenser, and spreads the bands over most 
of the dial, allowing easier tuning. On 
eighty meters the two plate section would 
not be sufficient to cover the entire band, 
so the extra five -plate section is thrown in 
parallel with it. This is accomplished by 
connecting the five -plate section to the blank 
prong on the coil socket. In the eighty 
meter coil a wire is run from the grid prong 
to the blank prong, and thus when the 
coil is plugged in, the extra section of 
condenser is thrown in parallel with the 
two -plate condenser. 

Hi -C is used on all the 'barn" bands for 
the greatest dynamic stability. That is, 
the band -finding condenser is at its greatest 
capacity when the band is tuned in. 

Resistance -controlled regeneration is used, 
and in the electron coupled circuit there 
is practically no frequency shift when this 
control is adjusted. 

Filament Choke Used 
Since the. tube is directly heated, and it 

is necessary to keep the filament above 
ground R.F. potential a filament choke is 
necessary. The .005 mf. condenser across 
the filament is used to provide a low -impe- 
dance path for R.F. so that both sides of 
the filament may be at the same potential 
above ground. The filament choke is wound 
on a piece of % inch dowel, 4 inches long. 
There are four pies of number 28 cotton 
covered wire on it. Each of these pies is 
wound in three layers. The bottom layer 
ten turns, the second layer nine turns, and 
the top layer eight turns. The pies are 
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Both sehematie and picture wiring diagrams for the Electro_ 
dyne 1 -tube receiver qre given above. 

spaced 3/4 this of an inch apart. After the 
choke is completed it should be covered with 
a coat of collodion or clear Duco. With a 
little care this choke can be properly made, 
and caution should be taken, as the choke 
is one of the most important parts of the 
set. 

The 32, being a screen -grid tube, has a 
very high plate impedance, hence we must 
find some means of matching this impedance 
to the phones. This is accomplished by 
using an audio transformer, reversed. The 
secondary of the 3 to 1 transformer is of 
high enough impedance to match the plate 
of the 32, and the primary, which is used 
as the secondary, works well into a pair 
of earphones or a loudspeaker. 

Coils Wound On Tube Bases 
The coils are wound on four -prong tube - 

bases, with number 30 d.c.c. wire. The 
following is the number of turns for the 
various bands: 

Band 
80m. 
40m. 
20m. 

Grid to Fil. Fil. to Ground 
20 t. t. 
12t. t. 
3t. 11/4t. 

A little juggling with the tickler section 
of the coil, that is, moving it up and down 

. on the tube base, may be necessary to get 
the set oscillating properly over the entire 
band with the particular antenna used. 
After the coils are correct, coat them with 
collodion or Duco, so that they will bold 
their characteristics. 

The usual cautions about careful solder- 
ing and good wiring are in order, and es- 
pecially so in a small set like this in which 
everything must be working perfectly. 
Needless to say, only the best of parta 
should be used. Good mica condensers and 
a good make of variable are requisites for 

satisfactory performance. A cheap variable 
will get noisy and become annoying in a 
short time. 

After the set has been wired, checked, 
and then double-checked, connect up the 
batteries. Two volts from a storage bat- 
tery were used for the filament, but dry 
cells can be used, and will last a long 
time. If dry cells are used, a 20 ohm rheo- 
stat should be provided for dropping the 
filament- voltage. 

Plug in the eighty meter coil and turn 
the regeneration control. At some point a 
kw rushing noise will be heard. Then 
tune the band -finding condenser until some 
station is heard. If a regular antenna is 
used the antenna condenser should be ad- 
justed as tightly as possible, while still 
allowing the set to oscillate all over the 
dial. 

This set has low background noise level, 
Is extremely sensitive, and is steady in 
operation. We earnestly believe that it 
will do all that could be expected from a 
small set. When conditions are right, the 
"sky is the limit" to what can be heard. 
We have had excellent results with this set, 
and would certainly like to bear what luck 
those that build it have. 

Parts List for Electrodyne 
1 35 mmf. antenna trimmer, National 

(Hammarlund). 
1 100 mmf. National 270 degrees condenser 

cut down, see text. 
1 100 mmf. condenser, variable, National 

(Hammarlund). 
1 .005 mf. mica condenser. 
1 .00015 mf. mica condenser. 
1 .001 mf. mica condenser. 
1 .05 mf. by-pass condenser. 
1 1 meg. half watt resistor, Lynch (I.R.C.) 
1 100,000 ohm variable resistor, Acratest. 
1 2.5 to 5 mh. choke, National (Hammar- 

lund 
l. 1 filament choke (special), see text. 

1 3 to 1 audio transformer, National (or 
other make). 

2 four prong Isolantite sockets, National 
(Hammarlund). 

1 dial, National type B ; 270 degree. 
1 set of coils, see coil table. 
1 232 type tube, R. C. A. Radiotron 
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How To Build A 
Simple BOOSTER 

By GEORGE W. SHUART, WZAMN 
Every dyed-in-the-wool short-wave "Fan" wants to build an R.F. 
Booster, which will amplify those extremely weak distant stations. 
Here is a "corking" single -stage R.F. booster of unusually fine 
design and low initial cost. It works on 110 Volts A.C. or D.C. 

THERE is nothing more annoying 
than receiving a station just a little 

too weak to enjoy. Many of our readers 
have asked us to describe a simple and 
inexpensive booster stage, one which 
can be added to any type of short-wave 
receiver from a one -tube battery set to 
a multi -tube superheterodyne. 

The booster shown in the photographs 
is the answer to their request and it sure 
is a "life-saver" when it comes to those 
hard -to -get stations. It is a decided 
benefit to those living in poor locations 
where the back -ground noise is high and 
the average station is none to strong. 
While selectivity is not materially in- 

.__ 

- 

D 

G? 
creased with a tuned R.F. stage, there is a decided increase 
in over-all signal strength and the signal-to-noise ratio is 
slightly better than without the benefits of a "preamplifier". 

"A.C.-D.C." Circuit Used 

It was decided to make this booster an "all -electric" affair, 
which could be operated from either A.C. or D.C. house mains, 
bearing in mind that about ninety per cent of the S -W fans 
live in homes having 110 volt lighting systems. This, of 
course, does not mean that the booster can't be built for bat- 
tery operation. The same circuit can be used on batteries 
by just disregarding the rectifier and filter parts in the dia- 
grams. A 6 -volt battery is then needed for the filament 
supply and 90 volts, of "B" batteries to furnish the plate 
voltage. 

The chassis used to build up this amplifier is larger than 
necessary and some folks may wonder at the use of a pre- 
cision dial being used. The whole story is that the chassis 
is to be used for another set and it was a pure economic 
move. The builder can use any convenient size chassis and 
the entire unit can even be mounted on a wood base -board. 

Directly above, we 
see the single -stage 
R.F. booster con- 
nected to a Midget 
till - wave receiver (right). 
Left: Rear view of 
the one -stage It.'. 
Booster of simple, 
yet highly efficient 

design. 

Amplifier and Rectifier Tubes 
A 78 tube is used as the R.F. amplifier 

and a type 37 is used for the rectifier; 
the filaments are in series and the volt- 
age -dropping resistor is incorporated in 
the 110 -volt "line" cord. The filter choke 
and the electrolytic filter condensers are 
mounted underneath the chassis. If you 

50000, 
OHMS ANT GND. / 

500 
MMF. 

1.5 MH. 
R.F CHOKE 

325 OHM LINE RESISTOR 

37 

nog, A.0 
OR D.0 

ANT 

e. 

0.1 -Mr 

30 H. 
CHOKE 

16 MR 
(EACH) 

8- 1 

SW. 

500 MMF. 

u0v., 
A.C. 

eDC_,0 

Both schematic and picture diagrams are given above, so that 
even the tyro can build one of these R.F. boosters and amplify 

those weak DR stations. 
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build an R.F. amplifier do not fail to incor- 
porate in it a volume control. Without it 
nearly all the short-wave broadcast stations 
overload the regenerative detector and the 
result is very poor quality speech or music. 
Regular short-wave plug-in coils are used 
and the data is given herewith. 

There are two types of sets that this 
booster will probably be used on : One hav- 
ing an antenna coupling condenser which 
couples the antenna directly to the grid of 
the detector tube and another where the 
antenna is coupled inductively to the grid 
coil' th.ough a small winding, such as that 
used in the booster. These sets are usually 
those having tuned R.F. stages. For each 
type of set there will have to be a different 
method used to couple the booster to the 
input stage. Coupling to the set having an 
antenna trimmer is an easy matter ; it is only 
necessary to clip the out -put wire of the 
booster stage on to the antenna binding post 
and adjust the trimming condenser for best 
results. Those hav'-ig the type just men- 
tioned will find the added R.F. stage a de- 
cided improvement in that there will be no 
need for any further adjustment of the trim- 
mer, even when coils or antennas are 
changed. Dead -spots caused by the antenna 
are no longer present. Sets having antenna 
coupling coils will also be improved by the 
use of an additional R.F. stage but the 

method of connection between the two is a 
little different, if full advantage of the 
booster is to be had. The output lead can 
also be connected to the antenna post, but 
better results will be obtained if the ampli- 
fier is connected directly to the grid of the 
first tube. This is done by inserting a small 
fixed or variable capacity in series with the 
lead directly at the grid terminal of the tube 
or coil. This capacity should not be greater 
than around 50 mmf. (.00005 m.f.) and pre- 
ferably a little less, a 35 mmf. (.000035 mf.) 

After all wiring is done and the connec- 
tions checked, connect it to the receiver; 
turn the volume control full on and, while 
the receiver is oscillating rotate the tuning 
condenset of the amplifier until-an..incteasa 
in general back -ground sound is heard. This 
indicates resonance between the two tuned 
stages and we are now ready to explore the 
short wave bands, far better equipped than 

Alden 4 -Pin Plug-in Coil Data 
Meters Dist an re 
Wave- between 
length Grid coil turns 2 coils 
200-80 52 T. No. 28 En. 

Wound 
32 T. per inch. 

80-40 23 T. No. 28 En. 11 T. No. 30 En. 
Wound C. -W. 
16 T. per inch. 

40-20 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. 

Conform -2',á" long by 1%" dia. 4 -pin base. 

Tickler turns 
19 T. No. 30 En. 
Close wound (CW) 

before. Always keep the amplifier and re- 
ceiver in resonance while tuning. The am- 
plifier will tune quite broad and no trouble 
will be encountered in its adjustment. The 
same antenna formerly used will of course 
now be connected to the new unit. 

Parts List for R.F. Booster 
1-Metal chassis and front panel ; Rhin ; 

Iusuline; Korrol. 
1-Set of 4 plug-in coils ; Na-Aid. 
1-140 mmf. tuning condenser, National 

(Hammarlund). 
1-.005 mf. fixed condenser; Mica. 
2-.1 mf. by-pass condensers. 
1-.0005 mf. mica condenser. 
2-16 mf. 150 -volt electrolytic condensers. 
1-300 ohm 1 watt resistor; Lynch. 
1-50,000 ohm 1 watt resistor; Lynch. 
1-20.000 ohm variable resistor ; Lynch. 
1-Line cord with 325 ohm resistor incor- 

porated. 
1-2.5 millihenry R.F. choke; National 

(Hammarlund). 130 henry filter choke. 
1-"On-Off" line switch. 
1-4 prong Isolantite socket; National 

(Hammarlund). 
1-6 prong Isolantite socket; National 

(Hammarlund). 
1---S prong laminated socket; Na-Aid. 
l-76 tube; R.C.A. Radiotron; (Arco). 
1-37 tube; R.C.A. Radiotron; (Arco). 

Power Supply from Ford Coils 
By C. V. CRANE, Ex. W9ARQ 

MANY "Hams" have expressed deep 
interest in this novel power supply, 

especially those living in rural com- 
munities, or communities not supplied 
with A.C. line current, for whom this 
article is especially written. 

No doubt some may look upon it with 
disfavor, in fact I did until I had given 
it a trial. In its original form some 
trouble was experienced, but by many 
experiments. the final circuit was de- 
veloped, which far exceeded all expec- 
tations. 

Some may say that the vibrator 
points will give no end of trouble, others 
may say that it will be impossible to 
secure a good P.D.C. note, and steady 
frequency. All I can say to the skepti- 
cal is "try it" and convince yourselves 
as I did. 

In experimental tests covering a 
period of 4 or 5 days on the 85 and 
160 meter bands with not over 2 hours 
of operation time per day, some 40 to 
50 stations were contacted and worked. 
All reported absolutely steady fre- 
quency, some D.C. reports were re- 
ceived, but the majority were P.D.C. 
with audibility reports from QSA 3-5 
and R 5-8. This is not so bad consider- 
ing that a pair of 201-a tubes were 
used in the conventional Hartley oscil- 
lator circuit. 

Not much time was spent on the 85 
meter band or in trying to work DX. 
But to give an idea as to what can be 
done with this power supply in the low 
power field, from central Kansas sta- 
tions were worked as far east as Ohio. 
As far north as the Canadian line. As 
far south as Port Arthur, Texas, and 
as far west as Livingston, Montana. 
And at no time was any trouble ex- 
perienced with the vibrator points. 
Although the secret of the whole sup- 
ply lies in the adjustment of the con- 
tact points and relays. 

Now for the adjustment of the vibra - 

For the boys in the Rural dis- 
tricts, this power supply provides 
a very efficient source of plate 
voltage. It would also serve very 
nicely in camps, where temporary 
transmitters are used to communi- 
cate with the folks "back home." 
tor points. Be sure they are good, new 
ones preferred. Cut a small piece of 
stiff cardboard about 2" long and 1/2" 
wide; bend it into a "V" and place it 
under the vibrating reed as shown. 

Next place a pin or toothpick be- 

tween the upper reed and its mounting 
as shown in the drawing. 

Now with the oscillator on and the 
power supply connected, adjust the vi- 
brator points until the milliammeter in 
the plate lead to the oscillator reads 
maximum stead?, current. You are now 
ready to tune your oscillator and go on 
the air. 

One thing to keep in mind is that in 
using the 280 type rectifier a separate 
storage battery is required, while by 
using the Raytheon type rectifier no 
such battery is needed. If sparking ap- 
pears in the rectifier tube reverse the 

B+ 

R11 C,4) CK.1 

n 

R2 

V., DO 

CS CS C5 

s-Ct- 

REL.I 1 

C 

t ll II 

C4 - .5-MF. 600V. 
C5 = 2 MF. 500 - 1,000 V., D.C. 
C6 = 1-4 MF. LOW VOLTAGE 
C7 1-4 MF. LOW VOLTAGE 
Rl 400 OHMS 
R2 50,000 OHMS (50 WATT.) 
REL t ; EITHER 2 REWOUND FORD CUTOUTS OR l RELAY WITH 2 SEPARATE CONTACTS. 

5 G. 
411.- 

( FORD 
SPARK COIL 

80 mee) 
5.0. 
Y 

1a' y - 

11 FORD 
SPARK COIL 

V SHAPED CARDBOARD 
PLACEO UNDER 
VIBRATOR SPRING 

PIN OR TOOTHPICK 

/41 
VIBRATOR 

SPRING 

Ct RELAY CONTACTS 
5.G SMALL SPARK GAPS SET VARY 

CLOSE TOGETHER AS A SAFETY 
MEASURE. 

CK.1 & CK2 30 HENRY 60 MILL CHOKES, 

The above diagram shows how the Ford spark coils are connected In this os -el 
power supply- 
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The photographs clearly show how the various parts of the p ower supply are mounted. 

polarity of the storage battery connections to 
the spark coils. 

The relays are made by removing the origi- 
nal coil windings from Ford cut-outs, and 
winding the bobbin full of No. 28. cotton cov- 
ered wire, care being taken to insulate the 
two leads coming off this coil from the con- 
tact points on the relay. This arrangement 
makes very satisfactory relays. 

The relay connected in the high voltage 

lead to the plate of the oscillator should be 
adjusted until it closes a split second before 
the relay connected in the primary lead of 
the spark coil. This eliminates all chirps 
from the emitted wave. A word may be 
said as to the bleeder resistance connected 
to the output of the high voltage relay. Ex- 
periments show that if it were connected In 
the output of the filter system, a very notice- 
able voltage drop, and voltage lag occurred. 

While connecting it in the output of the relay 
no such drop or lag was noticed. 

This power supply may be built very eco- 
nomically. By using choke coils designed 
for broadcast receivers capable of passing at 
least 60 mills of current, and using the con- 
densers taken from Ford coils. In the filter 
system, and across points. etc. The filter con- 
densers must be capable of standing at least 
500 volts rectified AA:. 

A Portable 
Battery -Type 

TRANS. CEI VER 
By GEORGE B. HART 

Engineer, WLW-WSAI-W8XAL 
Operator, Ex-U8DK-W8GCR 

Trans-ceivers are commanding a great deal of attention 
from the short-wave fraternity today, as they greatly 
simplify the building of a light -weight transmitter, the 
same tubes being used for reception as well. This set 
is now being used with fine results by a National Guard 
signal corps unit in Ohio. There are no switches to 
throw in changing from "transmitting" to "receiving." 

IN the old days portable sets were 
in fashion only in summertime; no- 

body cared to sit out in a field with 
a portable station during the winter 
months. However, there are some 
amateurs whose business interests take 
them far from home and station; 
therefore having need of a transmit- 
ter -receiver. 

Now it is a pretty fair electrical 
rule that one can always use a gen- 
erator as a motor-or a transmitter 
as a receiver. With a few exceptions, 
that applies to all our circuits. So, 
too, the Hartley circuit makes a good 
receiver or transmitter, provided one 
makes a few changes to fit the job. 

Figure 1, the schematic, discloses that 
there is nothing unusual about the cir- 
cuit from either a transmitting or a 
receiving angle. The only peculiarity 
is the fact that the key is shunted with 
a pair of headphones. They complete 
the receiving circuit, in which a simple 
form of grid -blocking super -regenera- 
tion makes possible the remarkable 
efficiency of the set as a receiver. 

The circuit comprises a modified 
Hartley hook-up using two type 30 
tubes, their filaments in series and 
their grids and plates in parallel, 
which for all purposes provides suffici- 
ent oscillation for transmission and 
ample volume on the phones for re- 

ception. While it is apparent that no 
extravagant claims can be made as re- 
gards "DX" (distance) possibilities, 
there is little doubt that for purely 
"local" communication with an im- 
provised antenna system and low plate 
supply, this little set is hard to beat. 

Portability being the desired char- 
acteristic, coupled with efficient local 
operation, it was found possible to 
construct the entire mechanism in an 
aluminum can 6"x5"x8". The con- 
tainer not only houses the trans- 
ceiver, but also the power supply of 
45 volts; the total weight being less 
than four pounds. 

Condenser Cl is a 50 mmf. variable 
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You have probably never seen a simpler circuit for a combination short-wave TRANSMITTER and RECEIVER than the one here 
pictured. The great things are simple someone has said, and so it is with this Trans-ceiver-and it surely steps out and de- 

livers the goods as many tests have demonstrated. 

condenser used as the transmitting 
tuning condenser. This control is set 
for operation within the amateur band 
selected and C2 employed to tune the 
receiver. C2 is a 7 mmf. variable 
condenser and is readily returned to 
zero mesh for transmission. Its small 
size assures band -spread tuning. The 
remainder of the components are not 
unusual with the exception of R2 
which is a variable 0-50,000 ohm grid - 
leak. In fact, grid leak control is the 
secret of the set when ' operated as a 
receiver. 

To operate as a receiver, screw the 
grid -leak down tight and light the fila- 
ments to full brilliancy. The set will 
then oscillate quietly but too strongly 
to receive any but the strongest local 
signals. To check this, listen in on an- 
other receiver. Proper operation 
should result in the paralysis of the 
second receiver. Now increase the 
grid resistance slowly and the set will 
burst into a quiet whistle that denotes 
super -regeneration. This whistle is 
not annoying. Signals will now be 
heard, the volume of which, may be 
increased by slowly increasing Rl. The 
whistle will increase in volume and in 
frequency but only up to a certain 
point, after' which the signals will not 
be heterodyned but will have a block- 

ing effect .on the tube, stilling the 
whistle and giving the effect of a 
back -wave. 

Fortunately, the best adjustment for 
receiving is also the best for trans- 
mission. 

The antenna is cut to the wave -length 
desired and tightly coupled to the secondary 
circuit. This results in its response to any 
tuning of the secondary and eliminates an 
antenna tuning condenser. Forty meter 
operation has been done here (at Cincinnati, 
Ohio) using a 25 feet antenna and similar 
counterpoise coupled to the outfit through 
a five turn antenna coil. Resonance was 
indicated by a small flashlight bulb. 

Excellent local contacts have been made 
on 40 and 80 meters, while signals have 

'been "heard" from both coasts on 20, 40, 
and 80 meters. 

Operation is quite simple as there are 
no switches to throw to change from trans- 
mitting to receiving. It is only necessary 
to return C2 to zero mesh to transmit. 

Coil Data 
L.1 

Band Lg Lp 
1750 kc 70 turns 10 turns No. 32 sec 
3500 36 7 
7000 20 4 No. 30 sec 

14000 8 6 

All coils are close wound except the 

14000 kc coil. The spacing on this coil is 
varied until the band is covered. Spacing 
is approximately half the diameter of the 
wire. Tube bases are used as forms, with 
the exception of the 1750 kc coil which is 
wound on a 1%" coil and then attached to 
a tube base for plug-in purposes. 

Parts List 
1. Aluminum can 6"x5"x8" (one screen 

door handle to be used as carrying 
grip) . 

2. C1-50 mmf. midget variable con- 
denser. National (Hammarlund, Card- 
well). 

3. C2-7 mmf. midget variable condenser. 
National (Hammarlund, Cardwell). 

4. C3-2000 mmf. fixed condenser. Flecht- 
heim. 

5. C4-2000 mmf. fixed condenser. Flecht- 
heim. 

6. Rl-Filament rheostat. R. T. Co. 
7. R2-0-50,000 ohm variable resistor. 

A.cratest. (R. T. Co.). 
8. Ll approximately five turns of No. 18 

wire, wound on 1" dia. form for 40 
meter operation. 

9. L2 approximately 16 turns of No. 20 
wire, wound on 1" dia. form for same 
band (ratio of G/P should be 1/2/ 

10. For 40 meters the RFC should be one 
of 80 turns, wound on a lead -pencil 
form. 

THIS filter proved it could absolutely 
eliminate every trace of line noise in the 

short-wave receiver between 11 and 200 
meters. 

Duo -lateral or "honey -comb" coil with its 
low distributed capacity was found to be 
most effective. Incidentally, as the induct- 
ances must be able to carry, the entire cur- 
rent drawn by the receiver, the heavy wire 
used in' the "Fultest" duo -lateral coils makes 
them admirably suited for use in this filter. 

The condensers should be of the mica 
type, moulded in bakelite, as they are non - 
inductive, have low leakage, and are im- 
pervious to atmospheric conditions. The 
value of the four fixed condensers used is 
5,500 mmf. (.0055 mf.) each. Other sizes 
may be. substituted but the filter will not 
be as effective. The variable filter tuning 
condenser is a compensator type with a 
maximum capacity of 100 mmf. (.0001 mf.). 

Five 100 turn coils are needed. Four are 
used as they are, but the fifth one (LT). is 
adjusted by the "cut and try" method until 
the tuned circuit (LT and CT) is peaked 
at the most efficient point. The coils are 
mounted on a bakelite, hard rubber, or 
wooden panel approximately 3%" x 7", using 
a small piece of bakelite 1/2" x 2" to hold Ll- 
L2 and 1.3-L4 in place. A larger piece is 

A Practical Line Filter 
For SW Receivers 

By A. D. LODGE* 

Hook-up of 110 Volt "Line" Filter. 

used to mount LT and CT is fastened on 
toe of it. 

Roth power 
plugs should be reversed individually until 
the lest combination is found. 

To tune the filter we durn the volume 
control of the receiver up full and tune the 
receiver to the frequency at which the back- 
ground noise is at its highest. Now vary 
CT from maximum to minimum, listening 
for a decrease in the noise. If none is noted 
remove approximately ten turns at a time 
from LT, varying CT as above until the 
point of minimum noise is found. The final 
size of LT may be as small as ten turns as 
its size is determined by the frequency of 
maximum interference. 

As a final touch the connections to the 
large coils may be reversed one at a time 
until the whole filter is functioning at peak 
efficiency. 

*Harrison Radio Co. 

- Parts List 
Cl, C2. C3, C4-.0055 mt. Fixed Mica Condenser. 
CT-.0001 mf. Trimmer Condenser. Hauuuarlund. 
Ll, L2, L3, IA, LT -100 turn Fultest Honeycomb COIL 

Harrison. 
Shield Can. 
Bakelite Sub-nanel. 
A.C. Cord and Plug. 
A.C. Outlet. 
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This Beat Oscillator Helps Find Stations 

it,BEAT OSCILLATOR ---1" - 
Two photographs show- - 

ing the construction of 
this very handy "beat 
oscillator," which aids 
considerably in finding 
stations. -The wiring 
diagram is shown to 
the extreme right of 

this page. 

THE much discussed beat oscillator, 
while being a very simple piece of 

apparatus, is one of the most useful 
pieces of equipment that 'a short wave 

of 466 kc., we would have a resultant 
sound of 1,000 cycles. This 1,000 cycles can be heard by the human ear while the two previously mentioned frequencies 
465 kc. and 466 kc.) cannot be heard. This provides. us with a means of checking au- dibly, the character of an inaudible signal. 
We trust that the foregoing explanation, 
while brief, will give the reader the pic- ture of how and why the beat oscillator 
works. Of course considering that both 
frequencies are received by some kind of rectifier and a pair of earphones. 

True enough the incoming station on our short-wave super 'does make some sort of rushing sound in the speaker. But 
a very weak station which is not being 
modulated by voice or music, at the par- 
ticular moment we are listening, may be 
easily passed over unnoticed. While if we 
were equipped with a beat oscillator we 
would hear in the speaker or phones,- a 
squeal varying in pitch as we passed over 
even the weakest station. This squeal is 
only needed to locate'the station, we don't 
want the squeal while voice or music is 
coming over. However, for the reception 
of continuous wave unmodulated code, we 
must have the separate heterodyne oscil- 
lator. 

The instrument shown in the photo- I 

graphs is a 2 -tube affair designed to work 
from either an A.C. or D.C. lighting supply. 
This oscillator operates entirely independ- 
ent of the receiving set and has no effect. 
upon the operation of the receiver whatso- 
ever, except to provide the above -mentioned. 
featáres. This oscillator uses two tubes- 
one as the oscillator tube and the other as 
the rectifier which provides plate voltage 
for the oscillator tube; they are both type 
37's. 

The instrument is really quite simple to 
build and the constructional cost is very 
low; at the present prices it can be built 

"fan" could own. That is, the "fan" who 
has a superheterodyne receiver. While a 
good many of the commercial receivers are 
equipped with an oscillator to provide an 
audio beat note on a CW signal, there are 
many that are not. The fan who builds his 

own super does not always _ - incorporate this feature 
either. 

The purpose of a beat 
oscillator is to provide 
some form of audible tone 
on an unmodulated con- 
tinuous wave signal. This 
is accomplished by beating 
the oscillator against a 
signal at a frequency suffi- 
ciently removed from its 
frequency to cause a third 
sound. The difference be- 
tween the two frequencies 
is the frequency of the 
third sound. For instance -if we have a CW signal of 465 kc. 

frequency and we heterodyne or beat 
another against it, having a frequency 

for around 1We dollars without a doubt, 
and it is well worth the investment. The. 
coil used in this model is a factory -made. 
affair which can be purchased more cheap- 
ly than it can be built by the layman. The 
whole outfit is built on an aluminum chas- 
sis five inches 'square and one and one- 
half inches deep. Looking at the diagram 
we find that there are three leads from 
the coil, one is connected to the "B" nega- 
tive, the other to' the cathode of the 37 
oscillator, and the third lead is connected 
through the grid -leak and condenser to 
the grid of tube. 

On top of the coil shield is a knob which 
operates a small condenser and this 
serves to tune the oscillator to the inter- 
mediate frequency of our receiver. The 
value of the grid condenser in the oscilla- 
tor circuit is .0001 mf. and the leak has a 
value of 250,000 ohms. The plate of the 
oscillator tube is connected to the "B" 
plus lead of the power supply portion. 
There has to be some means of beating 
the oscillator with the incoming signal 
and this is done by connecting a short 
length of wire to the cathode of the os- 
cillator tube, through a 20 mmf. fixed con- 
denser. The other end of this wire is 
placed near the grid of one of the "I.F." 
amplifiers in the receiver, preferably the 
one next to the second detector. The sim- 
plest method is to 'form a hook in the end 
of the wire and hang it over the grid -lead, 
right near the cap on the tube. 

The heaters of the two 37's are con- 
nected in series and fed from a special 
resistor -line cord. The plate and'grid of 
the rectifier are connected together as can 
be seen in the diagram. The filter which 
smooths out the current after it has 
passed through the rectifier, consists of 
a 25,000 ohm resistor and two 4 mf. 300 
volt electrolytic condensers. A switch is 

TO GRID 0c'1.F' .2g- 
DR 212. DET. r MEG. ! . 

r-- 

I i MONF. 

I 
I 

gol 
MME 

37) 

25.000 ohms 

4MF 
(EACH) 

37 110V, 
A.C.-D.C. 

325 OHMS 
ON LINE CORO) 

-BEAT 05C' 
TRANSFORMER. 

TO GRID OF -I. F.' 
OR 2wR DET 

'connected between the cathode and B mi- 
nus to serve as a silencer of the oscillator 
when it is not needed. This switch does 
not turn off the heaters of the tubes, the 
plug must be removed, or another switch 
can be incorporated. As the heaters take 
quite some time to heat up it is advisable 
to use the silencing switch. One warn- 
ing do not attempt to "ground" the os- 
cillator as the fuses in the house -lighting 
circuit will blow out. Also don't touch 
the metal chassis while near a radiator 
or other grounded object or you will be 
shocked. 

After the oscillator has been built, con- 
nect it as previously explained and tune in a station on your receiver. Then ad- 
just the knob of the oscillator until a 
squeal is heard on the station. Tuning 
from one station to another will reveal 
the squeal td be present on all of them. A 
slight adjustment may be needed from 
time to time to keep the oscillator in tune. 
Always leave the tubes in the oscillator 
on for at least two minutes before it is 
used because the frequency changes slight- 
ly as the tubes heat up. Build it and see 
if D%'ing isn't easier. . 

Beat Oscillator Parts List 
1-chassis 5"x5"xl%". Blan. (Korrol.) 

'1-.00025 mf. condenser. Aerovox. 1-20 mmf. condenser. Aerovox. 
1-250.000 ohm resistor. Aerovox. 
1-25.000 ohm resistor. Aerovox. 
1-dual 4 mf. 300 volt electrolytic condenser. 

Aerovox. 
1-Beat oscillator coil (frequency depending on that of the set.) National; Hammarlund; 

Gen -Win. 
2-5 prong wafer sockets. NaAld. 
1-line cord AC.DC 326 ohms. 
2-type-84- RCA Radiotrona. 
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SOLDERING IRON 
SUPPORT 

MAGNET 

MWNTING 
BRACKET 

SIDE VIEW OA 

MOUNTING 
ARACees 

SOLDERING { IRON 

BOLT 

UT 

4.IaDN BAR 

SCCTIDNA VIEW Or 
CLAMING METNDO 

The soldering iron is a tool that always 
eems to be in the way, when working on 
odio sets. This kink offers a novel way 

of solving the problem. The illustration 
learly shows the arrangement, but It may 

be well to add, that in case the soldering 
ron is made of Iron. the small iron bar 
hown, of course, will not be necessary; 
s some irons are made of brass, etc., the 

magnet will not carry the iron, which calls 
or the use of the iron bar. 
The writer obtained the steel magnet 

rom an, old cone speaker, but any good 
magnet will fulfill the purpose. The mag- 
net may be mounted in any desired po- 
sition. In this case it was placed on the 
wall right over the work bench. This 
kink can be used on both electric as well 
as gas irons. The heat from the iron will 
not affect the magnet.-Henry Henriksen. 

CHANGING 6 VT. BAT- 
TERY TO 2 VT. 

The Six volt storage batteries may be 
easily adapted to supply the two -volt tubes 
by first cutting out with a hack saw the 
connecting straps betveed cells as shown 
1n sketch. Then make four new straps of 
heavy lead to reach diagonally across to 
the three plus and three minus terminals. 
Then drill down into the top of each bat- 
tery terminal and tap for a small machine 
screw; also drill holes In the ends of each 
of the straps. Then secure the straps to 
the tops of the posts as illustrated, fasten- 
ing them down with brass machine screws. 
Drill through the two center posts to take 
a wing -nut. Finally solder all post con- 
nections carefully. Bakelite strips may be 
placed between the connecting straps to 
prevent a short-cirrult. When charging 
use the two and four volt aides of the 
charger.-John Terreen. 

BATTERY KINK 

If your "A" or "B" batteries must 
withstand a high amperage drain there is 
a more economical method than connecting 
the cells In series and buying a new set 
when they are worn out. The method is 
to buy two sets at the same time and 
connect them in multiple series. They 
will last at least thirty per cent longer 
than if the two series of cells had been 
used consecutively.-Patrick A. Schiavone. 

SHORT 
WAVE 
KINKS 

TUBE . : oOYU 
eAR 

oa 
OR 

colLN 
F 

IV 1- I 

FLAT NeAD SCREW 

SPACE -SAVING TICKLER 
, The tickler coil frequently takes up 

Game space than one has available, cope- 
pplally when winding plug-in colla for the 
/higher bando on tube bases. To overéntile 
.this difficulty the idea shown in the ac- 
companying drawing may be employed and 
will be found a very useful wrinkle In- 
deed. The tickler coil is wound on a 
small piece of wooden dowel rod and is 
held Inside, the coil form 11 i_screw 

AUTOMATIC LIGHTNING BAND -SPREAD KINK 
VALVE 

As no ground is used with the "doublet" 
antenna (one wire being used as a counter- 
poise); there must be a switch which will 
enable a person to "ground" the doublet 
antenna when not in use, especially in the 
summer time. The antenna should always 
be grounded when not in use. This device 
is entirely automatic, that Is, it Is con- 
nected across the receiver all the time and 
it functions whether or not the receiver is 
in use. It consists of two small Neon 
bulbs, which are mounted in a double 
porcelain socket. The Greeos section of 
each bulb Is connected across either sido 
or your antenna. 

HOME-MADE POTEN- 
TIOMETER 

By purchasing a number of different 
makes and sizes of ordinary lead pencils, 
unite serviceable rheostats anti potentiom- 
eters can be made with a rotating slider 
arm made of spring brass arranged to 
slide over the graphite strip within the 
pencil, one aide of the pencil wood being 
Remind away or one-half of the pencil wood 
removed by soaking. 

PINIaNED 
UNIT 

MOuanNG 
SCREW 

RESISTOR 
McuNnaD 

MOLES 

0 .... 
ING HOLE 

SHAFT 

seUNTINE 

0AIIELITE OR NABO 
ROBBER BASE 

M OU aTINO 
SCREW 

CENTER 
LUG 

PILE INSULATION 
Awar wa coaracT AaM 

cAReoN PasTAIL 
RISISTOIL 

soars Jº 
wIARmo .. Lw5 ". 

0LD RHEOSTAT 
CONTACT ARM 

e 

CENTER CONTACT 

LUG 

This device can be used to a great ad 
vantage and is surprisingly efficient when 
built correctly. Now' as to the cost of 
construction: it runs about ten cents. To 
construct this "pot" first take a piece of 
bakelite or hard rubber about 2" x 21/2" 
and drill the holes to fit the shaft used 
and the resistor, which is of the carbon 
pigtail type, Next procure an old rheostat 
with a removable contact aria and shaft 
and mount on the bakelite base as shown 
in the drawing. Take the resistor, whether 
it is 1,000 or 50,000-no matter what size 
-and file the insulation off lengthwise, 
bend loops in the end and fasten down 
with small bolts and attach the soldering 
lugs. Nov, if this resistor is used just to 
try out some new circuit which you think 
will be a "wow." I would advise you to 
buy a good volume control, as this outfit 
takes a very fine adjustment and covers the 
whole scale In about 45 degrees.-John 
Zoellner, Tr. 

With three plates of a condenser and a 
skate "toe clamp adjustment" a very good 
arrangement may be made to form a band - 
spread condenser. Use large plates; bolt 
the two stator plates on pieces of bakelite 
which in turn are fixed on a piece such as 

a toe clamp of a roller skate. Use the 
crew part to vary the distance between 

plates by extending a shaft on to it and a 
knob. It a skate "gadget" is not avail- 
able a suitable arrangement may be made 
by threading a rod with left and right 
hand dies, and suitably tapping angle - 
pieces to screw on the threads.-Sivart 
Smith. 

PHONE -SPEAKER JACK 
SYSTEM 

The diagram shows two phone jacks, one 
for "headphone" connection and the other 
for "loud speaker" connection. When the 
reception is ,not loud and clear for the 
speaker, throw the double -pole. double - 
throw switch to the phone position and 
vice-versa.-Eugene Knauss. 

COATING RESISTORS 
To cover unprotected carbon resistors 

obtain two or three old "B" batteries and 
remove the sealing wax that covers tin top 
surface of the batteries. Nov, place the 
wax in a pan or tin can and heat over 
a stove to melt the substance. When the 
wax is thoroughly melted, dip the carbon 
resistors in the wax.-M. Oyama. 

WINDING TUBE -BASE 
COILS 

Tube -base co 1 forms are easily mounted 
for winding by means of a spool and C - 
clamp held in a vise as illustrated.-Alvin 
Falley. 

CONNECTING TWO PAIRS 
OF PHONES 

When some stray ham blows into the 
hack to hear your outfit perk, you hun 

around. vainly seeking an elastic band to 
bind the phone tips together for an extra 
pair of phones. By joining two binding 
posts with a headless screw many tempera- 
mental horns have been converted into "re- 
fined gentlemen," and we are sure that 
this amazingly simple device will make 
new men of you toot-Edward S. Hill, 

STAND-OFF INSULATOR 

Needing a "stand-off" insulator and not 
having .one handy. I made one from an old 
telephone receiver case. The cap is screwed 
to the wall and the other part twisted on. 
The wire. may be looped around the end 
or fastened to a nut and bolt in the hole 
in the end as illustrated-Herbert Plum- 
mer. 

HANDLE FOR PLUG-IN 
COILS 

IITr-- 
I 

r 

eAReLITe OR 

RUBBER_ I/a THICK 

STAMP OR PAM ON 

BRASS 
NAILS OR 

PINS 

SEALING 
WA% 

This handle protects the windings, and 
he coils can be plugged in with more ease. 

Cut a piece of bakelite as shown for each 
1 andle, pour sealing wax in the tube base, 
nsert small end of bakelite in the base 

and hold in place until the was hardens. 
The handle may also be pinned in place. 
nstead of using wax to hold it in place. 
t is considered the best practice to keep 
he inside of the coil forms empty nr 

hollow; otherwise certain dielectric losses 
occur.-W. Hargett. 
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0 

MODEL 09627-31-33-35-37-39 

, 

RT 

f 
71-11 

t 

A 

34 

jI 

Li -Lá 

30 
TiTBE CONTROL 

FILAMENT PLATE SCHEMA GRID NO. 2 GRID NO. 3 & 5 GRID 
106 Oscillator & let Detectar 1.9 135 135 75 3.5 34 Radio Frequency 1.9 136 75 
J4 M Intermediate Frequency 1.9 135 75 
34 2nd Intermediate Frequency 1.9 135 75 
3.0 2nd. Detector de SQC 1.9 
30 let Audio 1.9 60f (Total "A" Drain 600 M.A.) 
30 Audio Driver 1.9 125 (Total "B" Drain 23 M. A. with no signal) 30 Output 1.9 125 
30 Output 1.9 125 

# Comparative voltage only. Read all voltages frog: socket to chassi'e with 1,000 ohm per volt meter. When making voltage checks use batteries that deliver full voltage with the receiver turned on. 

Realignment of this receiver should never be necessary unless one of the oscillator, antenna or RP coils 
has been replaced and then only the frequency band in which that coil is used will require realignment. Lack 
of sensitivity, selectivity, and poor tone quality may be due to any one or a combination of'causee such as 
weak or defective.tubes or speaker, inadequate or excessively long antenna, open or grounded bias resistor, 
bypass condenser, etc. Under no circumstances Should realignment be attempted until all other possible 
sources of trouble have been first thoroughly investigated and have been definitely proven not to be the 
cause. If an IF'tube is replaced it is advisable to realign the IP amplifier particularly if the replacement 
tube is one of a different manufacture than the one in the receiver. 

MOTE: NEVER LIFT THE RECEIVER HY GRASPING THE CATACOMB SHIELD. TO DO 80 MAY ROVE THE SHIELD THEREBY DETUñ- 
110 THE RECEIVER. 

ALIGNMENT PROCEDURE: It is important When aligning to carefully follow the procedure in the order given" 
otherwise the receiver will lack sensitivity and the dial calibration will be incorrect. IT IS IMPERATIVE 
THAT AN ACCURATELY CALIBRATED OSCILLATOR HE USED WITH 801E TYPE OF OUTvUT MEASURING DEVICE. 

UTERXEDIATE ALIGNMENT: 

1. Connect the high aide of the oscillator output to the control grid of the 106 tube, leaving the grid 
cap disconnected. Connect the ground side of the oscillator to the receiver ground post. 

2. Set the'test oscillator frequency to 465 kilocycles. (This must be accurate). 

3. Align the first intermediate transformer by turning one of the trimmer screws up and down (increasing 
and decreasing capacity) until maximum reading is obtained on the output meter, .after which adjust the other 
trimmer screw of the same transformer for maximum sensitivity. 

4. Adjust the other intermediate transformers in the same manner. 

MOTS: Two type intermediate transformer trimmers have been used in this receiver. One type has two paral- 
iel holes in the top of the shield, one for each trimmer. The other type has a brass hex nut for adjusting 
one trimmer, the other intermediate trimmer being adjusted with the trimmer screw located inside of the braes 
hex nut. Regardless of which type trimmer is aged, the procedure is the same. 
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VOLTAGE TABLE 
A" Battery - a Volt llry Cell 
B Battery - 3 45 Volt B" Batteries C Battery - 1 22} Volt Battery 

GRID GRID 
TUBE FILE PLATE SCREEN 10.2 NO 3 & 5 

106 Oscillator & let Detector 2.1 
30 Second Detector 2.1 
34 I. F. 2.1 
32 let Audio 2.1 
30 Driver 2.1 
19 Output 2.1 

135 

135 
37.5## 

135 
135 each plate 

67} 
2 

115 67} 

N! Comparative voltage only Total ...B" Drain - .023 Amperes 
Read all voltages from socket to chassis Total "A Drain - .620 Amperes 

When making tube voltage checks use batteries that deliver full voltage with the receiver turned on. 

IBTERMSDIATR AMC/111rwr: 
1. Connect the high side of the oscillator output to the control grid of the 106 tube leaving the grid cap 

disconnected. Connect the ground side of the oscillator to the receiver chassis. 

2. Set the test oscillator frequency to 465 kilocycles (this must be accurate). 

3. Align the first intermediate ansformer by turning one of the trimmer screws up and down until maximum 
reading is obtained on the output meter, and then adjust the other trimmer screw of the same transformer for 
maximum sensitivity. ' 

4. Adjust the second intermediate transformer in the same manner. 

NOTE: Tvotype intermediate transformer trimmers have been used in this receiver. One type has two parallel 
FioTeé in the top of the shield, one for each trimmer. The other type has a braes hex nut for adjusting one 
trimmer, the other intermediate trimmer being adjusted with the trimmer screw located inside of the brass 
hex nut. Regardless of which type trimmer is used the procedure is the same. 



I00 OFFICIAL SHORT WAVE RADIO MANUAL 

I.F- 
370 
KC. 

DET. COIL 

3000 

L__ 

ALL-STAR 
INPUT IFT---... 

^6 I 
/ ' 

00000 

C4. 
os 
,OF 

6F7 
OUTPUT IPT7 

77 

14154 RFC C-4 

d 
ú ll 
500 

xt 

OI MC SPEAKER 

XX 

ér TOen_ 

1. e 
VOL. CONTROL 

L SWITCH 

R-4 

ALL-STAR JUNIOR --- 
RECEIVER VER 

ZOW 1 

-4 

35 G2 GI 
S.G. SUP. 

t7 p i) K 
H t H 

6Á7 
p5 

TV T4 

K l 
1Ceyo 

> "V A 

C g ooRFl[L0 I.z 
CS 

14MF 

C'1 

7.440E 

VEL 

11 

SO S 

4; 
h & x Y P 

O 
,l1.6 

yW 
óP i$ iñ 

[I>T 40000, so 09 

E T -7o711 
SLUE 

1 
8O 
.p v, ó m 

on 
. Ñ M Cr. M O M - N M M M 

S.G G 
m M M M Y M 7 M 7 M Y M 7 

D.D . K pK ú u upC u e, cl u0 [] 
H H H H ú c 1 .' c l .` c . 1.I q 1.I 

m 
i.i en c 

P 42 ' 12 ov 
u Y 

LL 1£. Ó]C , O Y O]L 0 0 O u O O D Lq 
O 

C y 0 C 
_Mq 

0 
CO OO 

<C. 
uNrUNz_UmrUw Un+_ 

óI<O1<040dQOIQO1<O 
er O O 

Om 
Ni _ n N r 

O 
- N M 

o 

C.G 

77 

U 

> ,0 01 d d:4-' y -_ O= S d 0) T d 
T +s. +s. .-t p/ 3 ° ` I- E 47 

C i+ d C 
>- 

% ^ ,+ C_" 

ÑO -C.4, ,0 Ó.ó :E +. C 43 J Oq ... 
c O CO 4-. 

--- 14.c. . _ O U 
0) 1,1 0 S Oi v1 d S , 

j_ E`) Oy U 
O 7 '0 0) C S 7 -D n 

`n . - d d V O_u O w Á.r l0 U O C 3 r 
íO r0 Ó O +' >, Q _9 10 

d`=.-D y aZ7 c 0, o+.^ 
++ 

C 4) 10 -D O y 4.01 

O 
, y ^ 

N 
d 

C -C _041 7 7 d 0) .+ t y 
_ LL > C EC y-' - O y + O E .,p d +- O C d d d= - c o- s u .`. ; _m- 3 r. 

C p 3 a ó a C c Pi m- d 
c u a -v u C d {, v o .c c ú "D y C S O {, C C O 

N 
d C 

4.3 

d IC + C ro 
-+ d y C E y - 'E c E - _n d ' u o1 ? d c ó) - 7 7., . 

01 E en a.+ E d Ú C>. l» LL -+' ,y. 
-'-- 

Co_ 3. ,o o y d E_ ,,, ` + C o) +-1 ®. -r, 
. 

C O) .A _y 
y` y 

0 ,p d O .,,7 -C 
,-c+, Ñ d N> Ñ> E -D R7 C u= 

CO nn 4 a 0 +S, . d `0 Se ° --C 0 
CI) s`-c.. "-s y o)'- d= > C '>* v, 0 T > 3 en ,0 O 7 - ,0 w.+ Ñ 43 0) m- C E d 3 ó c ú-v E., u -o+ ;, C1 -d,. éº ` ` ° o ó y 5 E s 1 S Oy C d V1 "I-* ° d ++ ++ y d 

VI -o,o._ U T , 
15 01 

a 
S 0) Ú Ú=1 LL C j -n C y d d -O'1 

`O 

-r+ - +, ...0 u 7 C +, . ; ; 3- c O 
41,) 

E`rO ° lo 
co_ T y d y ,0 d-. -le. d v, C) d p_ 

Q. 
> 

C O 0:,`o EC°°C Ú d 
43 II- s LL C C 0) ¡ ,>- E d O,O 
0 CO 1 CO = o. rn E, E n -o o) 



OFFICIAL SHORT WAVE RADIO MANUAL IOM 



io/ OFFICIAL SHORT WAVE RADIO MANUAL 

ATWATER KENT MFG. CO. 

MODEL 145 AND 325 

C4Q 
ÑQN 

\ 
\a 

$ 

: 
/Ü1 

o 

MOMIA ln 
ela 

.38911 8383810 
Zla 

ln 
AYtlO . 3n36 

lla 

6.w l 
lnlB 9 and 

sa 
6.u.SZ. 

01138 Oltl 
Old 

lD 

CC. 

U 

é 

1 

r 

Ú . 

tlMOtl9 MOYl6 tlMs- 

¢É 

1 

Ia- 

11, 

]16ix9i11 
sa 

g1t-t 

a 

Y 

ú 
a 

ln.c7 

cD,T, a 

r- 
-rinotlh Ol f3YY9 

Z 

S 

s 

l9 íb ~ 
ú i, 

011]8 

AM"mti 
. 

,]1 1118 4111 

ewso'11 

--®-«- 
VVNVNn, 
OltlV1N]ltl7 

ba 

._ ^tlMotl9 

s uf_ 7i.¢e < 5 

3 .000'99 i I( 
rig 

Uf 

UífüEE 

.,. 

:vla szv tllltl79 1lAlnl9 
la 

riá 10 I 
207 

ln,e 

/ '11111 1 

tiooól loop) 

8 

mN tf 5131\ SUE, 

Ú' 1 o 

(' . 

8881898 01 3019 

li 

03 

~"' ua 
dÓM 

11 

t.. 
:. 
Ii. 

. 
IÍ 

10 

EI-..00w.{ 

o 

w6 
Vm^>° 

91/ 

r 

000] 

11111111111 

.1/11111111 
use 

US 

so 

Ú 
al 

O 
O 

an 

ól 



OFFICIAL SHORT WAVE RADIO MANUAL pl.,----_ I03 

pl 

5{ 
y = t` u j J Q 

I (si z 

3n14 

ATWATER KENT MFG. CO. 

M011] 19i 30113 
voºos 

taw/ 
A143 7 3010 

Zla ® 
0.w / 

30113Ola 030 

5.w I. 
3015 034 

MODEL 185-A 

414v345 
31NY4A0'04AJ]l 

M0113Á 034 

03 
10a1 OA 

s 
oA 

-ír --_- 

0113A 

40150 I 
lw50 l 

N 

rJ: 

MOMIA 

030 

Lid v 0'1 
0303,103 

>12, 

ni 

Lt) 

G 009+ 

I: 

..Q.Q.aasu: 

iF 
e$ 

. - _ , ._. . .. .-. __ . - _. . _ - ` _ 

if 

- J 



104 OFFICIAL SHORT WAVE RADIO MANUAL 

CC 

a>< 
13 

,frl.:00000b0Ó900 , 
umo[ r 

S 

ATWATER KENT MFG. CO. 

MODEL 310 AND 510 

gI= 

Ulna ~y 
' 9lH w1H-4 _^I 

' LL 

Ü1 CD< 
NF w s y , ib ® 

v Rl I 

0000000 

o 

an r 
ú o 
O aD 

E 
d) 

. R IIF 



OFFICIAL SHORT WAVE RADIO MANUAL ioS 



To6 OFFICIAL SHORT WAVE RADIO MANUAL 

ATWATER KENT MFG. CO. 

MODEL 511 TON-O-MATIC 

1 

s 

:1 

171 

C 

11 
C 

aa 

V 



OFFICIAL SHORT WAVE RADIO MANUAL I07 

ATWATER KENT MFG. CO. 
MODEL 559 
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CROSLEY RADIO CORP. 
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Specifications 
Model 136-1 is a ten tube superheterodyne for op- 

eration from A. C. electric circuits. Five sets of 00113 

give the following frequency ranges: 550 to 1500 KC, 
1500 to 3500 KC, 3500 to 6500 KC, 6500 to 12000 KC, 
and 12000 to 20000 KC. The intermediate frequency 
used is 456 KC 

Tubes And Voltage Limits 
The following are the voltages measured with the 

receiver in operating condition but with no signal to 
the antenna circuit. Use a high resistance D. C. volt- 

CROSLEY RADIO CORP. 

Model 136-I 
meter (1000 ohms per volt. or more) for all but fila- 
ment voltages. In measaring filament or heater 
voltages use a low range A. C. meter. The voltage 
limits are + or - 10% of values given in the follow- 
ng table. 

Line vcltage 117.5 volts (235 for 220 volt receivers). 
Plate voltage measured from plate contact to 

cathode contact. 
Suppressor grid voltage measured from suppressor 

grid contact to cathode contact. 
Bias. voltage measured from cathode contact to 

chassis. 

Tube Position 

-56 Oscillator 
-58 1st Detector 
-58 1st I. F. Amplifier 
-58 2nd I. F. Amplifier 
-56 Diode Detector 
-56 Push Pull A. F. Amplifier 
- 56 Push Pull A. F. Amplifier 
- 42 Output 
-42 Output 
-80 Rectifier 

® 

S.G. SUP. 

It 14 
58 

C.G 

Plate Screen 
Grid 

Voltages 
Sapp. 
Grid 

Bias Fil 

45 0 2.5 
275 100 0 10.0 2.5 
276 100 e 2.5 2.5 
275 100 o 4.0 2.5 

o 0 2.5 
135 a 7.0 2.5 
135 0 7.0 2.5 
270 275 20.0 6.3 
270 275 20.0 6.3 
370 4.8 
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Cs 

EILEN RADIO LABS. INC. 
3 TUBE ALL -WAVE 

I 

Socket connections in above diagram represent bottom views of same. 

Body Tip dot Res. 
Green black green R1 
Red black yellow R3 
Orange " green R4 
Violet green orange R5 
Green blank yellow R6 
Green black red R7 

Cl Antenna series condenser. 
02 Tuning condenser S 
C3 0.0001 mfd mica condenser switch. 
C4 0.10 " tubular " 

05 0.0001 " mica 
06 0.01 " tubular " 

07 0.01 " n n 

C8,09 double section filter 
condenser. 

010 0.01 mfd tubular condenser. 

8LAC1(4r 

`!elsc. -$ 

amid) 

Ng 

RED 

R1 5,000,000 ohms 
R2 100,000 ohm poten- 

tiometer. 
R3 200,000 ohms 
R4 3,000,000 ohms 
R5 75,000 
R6 500,000 
R7 5,000 
R8 Line cord. 
Ll Filter choke. 

MODEL DX -2 

e A - 3 volts from 2 dry cells 
B - 45 to 135 volts of B batteries. 
C - Bias battery of 72 to 13 volts. 

Rl 5,000,000 ohms. 
R2 Rheostat 
R3 
R4 
R5 

75,000 " 
500,000 " 
75,000 " 

01 Antenna series condenser. 
C2 0.00015 mfd mica " 
03 Tuning " 
C4 0.0005 mfd mina " 
C5 0.01 n t n 

06 0.10 " 
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EILEN RADIO LABS. 
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ASO X C 
TAM P 

EMERSON RADIO & PHONO. CORP. 

MODELS 5J (CHASSIS) 
28 

606 
Aid A'.C. 6OG 4J6 M. C. 

2soo 

WAIE GANO JNVlCR J//OWN 
/N BROAOCAJJ POJ/f/UN 

T 

S.G. SUP, 

K 

C.G 

GD 6 
C6 

SCHEMATIC DI.4 GR A M 

S.G G 

p K 

42. 80 

20, 000 
r 1 
NViMrWs. 

JOO 

A. C. 1/NE 

/MEC. 

Operation: 
Turn the left hand knob ("on -off" switch and volume control) 

to the right. The switch will be felt to snap on as the knob is 
first turned. 

Turn the right hand knob to the left if broadcast reception is 
desired. For short-wave reception, turn it to the right. 

6C6 oz/.c 42 

I.F=456 KC. 

4. 

Select your station by turning the central knob and observing ? .ó 
frequencies of stations on the calibrated dial. á y 

P. u) 
CI To increase the volume, turn the volume -control knob to the á, o d w right. > ó co : o 

To decrease the volume, turn it to the left. 3 W. au el 

To shut off the set, turn the volume control knob all the way o ó 
o ó 

2 to the left until the snap of the -switch is heard, and the dial light M 
goes out. ó c ; t, A .N ái~ A 

13 Voltage Readings: ° g m e 
«f 

For the'convenience of servicemen, the following voltage read- º c 
ti 

ó ó 
,ings will serve as a guide in trouble shooting. ó a 07 

m 0-1, v 
fi, p tl C. w 

Readings are to be taken with all the tubes in their. places, ó = =' 

volume control turned on full and antenna wire grounded to chassis. u ° u) rd 

tr3 1+ XI. 
p¿ á $ 

The D.C. Voltmeter used should be 1000 ohms per volt, or q q Ú o 
over. Line volts 117 A.C. 1 8 Q c tV 1.) 

<,,, 
'O '.'0 * CO 

Ground to Ground to Ground to Ground to ° to i ' Fil. Plate Screen Cathode Suppressor ~Pri 
.-y b 4- ' a ° j.0 6D6 Osc. 1st Det. 6.3 A.C. 80 D.C. 80 D.C. 12 D.C. _ 

z~ 6D61.F. 
Amplifier 6.3 A.C. 80 D.C. 80 D.C. 3 D.C. H .o C ,-[,, 

6C6 2nd Det 6.3 A.C. 150 D.C. 30 D.C. 1.7 D.C. 1.7 D.C. m 
'w 

42 Output 6.3 A.C. 245 D.C. 255 D.C. ° 
80 Rectifier 5.0 

Voltage across speaker field, 90. 
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EMERSON RADIO & PHONO. CORP. 

MODELS GEM (CHASSIS) 45,60&69 
Voltages listed below are from the point indicated to ground. Keep volume control on full. 

T 

Plate Screen Suppressor Cathode 
6D6 R -f. 100 45 3.0 3.0 
6A7 Oscillator -Modulator 100 50 - 3.0 
6136 I -f. 250 80 4.0 4.0 
75 A -f. 85 - - 1.5 
42 Output 230 250 - 0 

Fi +3 
i 49 a 
V : 
ki v o 
'< C.> 

A O d 
d 

Y alt! l' O 4 s 
u 

V ¢^^ 6® 90 
C3 %3t n Z V 

1-1 
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EMERSON RADIO & PHONO. CORP. 

MODEL 6DL (CHASSIS) 
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EMERSON RADIO & PHONO. CORP. 
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MODELS A7 
71 

(CHASSIS) 

100 
770 

1-óD6 R.f. amplifier. 
1-6A7 Oscillator -modulator. 
1-6D6 I.f. amplifier. 
1-75 Diode detector, audio amplifier and a.v.c. tube. 
2-42 Power output pentodes. 
1-80 Full -wave rectifier. 
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An oscillator with frequencies of 456, 550, 1600 and 15000 kc (15 mc) should be used. 
In addition, an output meter should be used across the voice coil for the precise results necessary. 
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C4 

MMFO. 

C24 
5-40 

MMFO 

Ir DEt. a 05C. 
GA7 

GENERAL ELECTRIC CO. 
MODEL M 41 

SERVICE DATA 
Voltage Rating 105-125 Volts 
Frequency Rating 25-60 or 50-60 Cycles 
Power Consumption 40 Watts 
Number and Type of Radiotrons- 

1 RCA -6A7, 1 RCA -6F7, 1 RCA -41, 1 RCA -1-V 
Undistorted Output 1 9 Watts 
Frequency Range 540-1500 K. C. and 1600-3500 K. C. 

This receiver is a four -tube superheterodyne incorporating 
features such as wide tuning range, electro -dynamic loud- 
speaker, two -point tone control, illuminated dial and the 
inherent sensitivity, selectivity and tone quality of the super- 
heterodyne. 

b 

MI 

14111 

INTERNA CONNECTIONS Of SPEAKER SPEAKER 

111 

aladjii,. _ 
' Figure C-Loudspeaker Wiring 

The following description of the circuit describes several 
new design features which are incorporated in this receiver. 

The first tube is a combined first detector and oscillator 
using Radiotron RCA -6A7. Separate tuned circuits are pro. 
vided for each function. The detector coil is tapped so that 

OUT PUT 
41 

41 

T¿ L9 
3.a,4 

I 

1 

\I 

IV 

the tuning range may be extended merely by shorting out a 
portion of the coil. The oscillator circuit is not tapped, the high 
frequency E-ange being obtained by use of its second harmonic 
instead of the fundamental for obtaining the I. F. frequency. 

The next tube is a combined I. F. stage and second detector 
using Radiotron RCA -6F7. It has two sets of elements, one 
being used as a screen grid I. F. amplifier and one as a triode 
detector. The I. F. frequency in this receiver is 460 K. C. 
The output stage is a single Pentode RCA -41. 

The rectifier is an RCA -1-V used in a half -wave rectifying 
circuit. A feature of this circuit is that only one transformer 
secondary is used. This is accomplished by having a cathode 
type rectifier, a series arrangement of filaments and a tapped 
secondary winding. 

Figure A shows the schematic circuit, Figure B the wiring 
diagram and Figure C the loudspeaker wiring. 

Line -Up Adjustments 
The detector and oscillator line-up trimmer capacitors are 

adjusted by setting both the dial and an external oscillator first 
at 1400 K. C. and adjusting the tuning capacitor trimmer ca- 
pacitors for maximum output, then changing the oscillator fre- 
quency and dial setting to 600 K. C. and adjusting the sub - 
mounted trimmer capacitor for maximum output. The 
I. F. adjustments are made by adjusting the two trimmer 
capacitors located on the first I. F. transformer for maximum 
output when a 460 K. C. signal is connected between the 
control grid of the first detector and ground. Be sure and set 
the station selector at a point where no signal is being received 
when making I. F. adjustments. 

RADIOTRON SOCKET VOLTAGES 
120 Volt, 60 Cycle Line-Maximum Volume Control Setting-No Signal 

Radiotron No. 
Cathode to Control 
Grid, Volta D. C. 

Cathode to Screen 
Grid. Volta, D. C. 

Cathode to Plate, 
Volta D. C. 

Plate Current, 
M. A. 

Heater or 
Filament, Volta 

RCA 6A7 
First Detector 1.25 70 235 2.5 

6.3 
Oscillator - - 180 3.5 

, 

RCA -6F7 
1. F. 1.25 70 235 5.5 

6.3 
Second Detector 19 - 145 0.4 

RCA -41 Output 17 240 230 26.5 6.3 

RCA -1.V Rectifier - - 335 RMS 50 6.3 

Actual voltage cannot be mesaured with ordinary voltmeter. 
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LINE-UP ADJUSTMENTS 

G2 
GL 

C. r G4 

2A7 

I. F. Tuning Adjustments -Two transformers compris- 
ing three tuned circuits (the secondary of the second trans- 
former is untuned) are used in the intermediate amplifier. 
These are tuned to 175 K. C. and the adjustment screws are 
accessible as shown in Figure D. Proceed as follows: 

(a) Procure modulated oscillator giving a signal at 175 K. C., non- 
metallic screw driver such as Stock No. 7065 and an output meter. 

(b) Short-circuit the antenna and ground terminals and tune the receiver 
ea that no signal is heard. Set the volume control at maximum 
and connect a ground to the chassis. 
Connect the oscillator output between the first detector control 
grid and chassis ground. Connect the output meter across the 
voice coil of the loudspeaker and adjust the oscillator output so 
that with the receiver volume control at maximum, a alight deSee. 
tion is obtained in the output meter. 

(d) Adjust the primary of the second, and the secondary and primary 
of the first I. F. transformers until maximum deflection is 
obtained. Keep the oscillator output at a low value so that only 

slight deflection is obtained on the output meter at all times. 
Go over these adjustments second time, as there is slight 
interlocking of adjustments. This completes the 1. F. adjcetmente. 

(e) 

SPFMER 

3!IM' 

INTERNAL CONNECTIONS a 
vow 

S.G. 
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TRANSFORMER TRANSFORMER 

iOd3\'.. 
l 

P S ;; Qo PQo 

\ \ í J 
Figure D -Location of I. F. Line-up Adjustment Screws 

R. F. and Oscillator Adjustments -The three gang 
capacitor screws are accessible at the bottom of the chassis. 
The high frequency capacitor screws are located on the 
Range Switch. Proceed as follows: 

(a) Procure a modulated oscillator giving a signal at 1400 and 2440 
K. C., non-metallic screw driver such as Stock, No. 7065 and an 
output meter. 
Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. Check the dial at the extreme maximum 
position of the tuning capacitor. The indicator should be opposite 
the last division of the low frequency end of scale with the indicator 
at its center position. Then eat the dial at 140, the oscillator at 1400 
K. C. and connect the output meter acrosa the cone coil. Adjust 
the oscillator output so that slight deflection is obtained when 
the receiver volume control is at maximum. 
With the Range Switch at the counter clockwise position, adjust 
the three tuning condenser line-up capacitors until maximum 
deflection is obtained 1. the output meter. Then ahíft the oscillator 
to 2440 K. C.. the Range Switch to the clockwise position and the 
dial to 120. The three line-up capacitors located on the Range 
Switch should then be adjusted for maximum output. 

When making both the I. F. and R. F. adjustments, the 
important points to remember are that the receiver volume 
control must be at its maximum position and that the input 
signal from the external oscillator must be no greater than 
necessary. 

(b) 

(e) 

TUBE SOCKET VOLTAGES 
115 Volts, A. C. Line -No Signal 

Redlotroo No. 
Cathode to 

Control Grid, 
Volta 

Cathode to 
Screen Grid, 

Volta 

Cathode to 
Plate, Volta 

Plate Current 
M. A. Heater Volta. 

1. RCA -58 R. F. 4.0 95 255 5.0 2.31 

2. RCA -2A7 1st Det. Ose. 5.0 95* 255 3.0 2.31 

3. RCA -58 I. F. 4.0 95 255 5.0 2.31 

4. RCA -2B7 2nd Det. A. V. C. 7.5 92 60 2.0 2.31 

5. RCA -2A5 Power 20.0 250 235 33.0 2.81 

6. RCA -80 Rectifier 700-350 Volts -75 M. A. Total Current 4.62 

*The voltages and.current refer to the detector part of the tube. The total cathode Darren[ le 10 M. A. 
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I. F. Tuning Adjustments-Two transformers comprising four 
tuned circuits are used in the intermediate amplifier. These are tuned to 
370 K. C. and the adjustment screws are accessible as shown in Figure D. 
proceed as follows: 

(a) 

(b) 

(e) 

Shun -circuit the antenna and ground terminals and tune the re.. 
ceive so that no signal is heard. Set the volume control at maxi- 
mum and connect ground to the chassis. 

Connect the test oscillator output between the first detector con. 
trot grid and chassis ground. Connect the output meter across the 
nice coil of the loudspeaker and adjust the oscillator output so 
that, with the receiver volume control at maximum, slight 
deflection is obtained in the output meter. 

Adjust the secondary and primary of the first and then the second 
1. F. transformers until a maximum deflection is obtained. Keep 
the oscillator output at a low value so that only a slight deflection 
is obtained on the output meter at all times. Go over these adjust. 
mente a second time. es there is slight interlocking of adjust- 
ments. This complete. the 1. F. adjustments. 

R. F. and Oscillator Adjustments-The R. F. line-up capacitor 
are located at the bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They are all aocessible from the bottom of 
the ehasait' except the 600 K. C. series capacitor, which is accessible from 
the rear of the-chaseis. Proceed as follows: 

(a) Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. Check the position of the indicator pointer 
when the tuning capacitor plates are fully meshed. It should be 
coincident with the radial line adjacent to the dial reading of 540. 
Then set the Teat Oscillator at 1400 K. C.. the dial indicator at 
1400 and the oscillator output so that a alight deflection will be 
obtained in the output meter when the volume control is at it. 
maximum position. 

(b) With the Range Switch at the "in position, adjust the three 
trimmers under the three R. F. coils. designated as L. W. in Figure 
D. until a maximum deflection ie obtained in the output meter. 
Then shift the Teet Oscillator frequency to 600 K. C. The trimmer 
capacitor, accessible from the rear of the chassis, should now be 
adjusted for maximum output while rocking the main tuning 
capacitor back and forth through the signal. Then repeat the 
1400 K. C. adjustment. 

(e) Now place the Range Switch at -fie "out" position, shift the 
Test Oscillator to 15.000 K.'... e.d set the dial. at 15 on the mega- 
cycle scale. Adjust the tierce trimmer capacitors designated as S. W. 
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in Figure D for maximum output, beginning with the oscillator trimmer. It will be noted that the oscillator and first detector trimmers will have two positions at which the signal will give maxi- mum output. The position which uses the lower trimmer capaci- tance, obtained by turning the screw cotmter-clockwise. is the proper adjustment for the oscillator, while the position that uses a higher capacitance is correct for the detector. Both of these adjustments must be made as indicated irrespective of output. The R. F. is merely peaked. In conjunction with the detector adjustment, it is necessary to rock the main tuning capacitor back and forth while making the adjustment. This complete. the line-up adjustment.. The important points to remember are the need for using the minimum oscillator output to obtain a deflection in the output meter with the volume control at its maximum position and the manner of obtaining the proper high frequency oscillator and detector adjustments. 

VOLTAGES 
116 Volts, A. C. Ling-No Signal 

No. 
Cathode to 

Control Grid, 
Volts 

Cathode to 
Screen Grid, 

Volts Plate, 
Cathode 

e 
to Plate CuCurrentType 

M. A. Heater Volts 

1. RCA -58 R. F. 3.0 100 265 6.0 2.42 
2. RCA -2A7 1st Det. Ow. 3.0 100* 265* 2.0* 2.42 
3. RCA -58 I. F. 3.0 100 265 6.0 2.48 
4. RCA -2B7 2nd Det. A. V. C. 1.5 35 100 1.5 2.42 
S. RCA.2A5 Power 16.0 255 240 35.0 2.42 
6. RCA -80 Rectifier 725 Volt, R. M. S.-75 M. A. Total Current 4.80 

The voltage. and current refer to the detector part of the tube. 
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A I. F. Tuning Adjustments-Two transformers comprising four 
tuned circuits are used in the intermediate amplifier. These are tuned to 
370 K. C. and the adjustment screws are accessible as shown in Figure D. 
Proceed as follows: 

(a) Short-circuit the antenna and ground terminals and tune the re- 
ceiver so that no signal is heard. Set the volume control at 
maximum and connect a ground to the chassis. 

Connect the test oscillator output between the first detector con- 
trol grid, and chassis ground. Connect the output meter across the 
voice coil of the loudspeaker and adjust the oscillator output so 
that, with the receiver volume control at maximum, a alight 
deflection is obtained in the output meter. 
Adjust the secondary and primary of the first end then the second 
I. F. transformers until a maximum deflection is obtained. Keep 
the oscillator output at a low value so that only a alight deflection 
is obtained on the output meter at all times. Go over these adjust- 
ments a second time, as there is a slight interlocking of adjust- 
ments. This completes the I. F. adjustments. 

R. F. and Oscillator Adjustments-The R. F. lineup capacitors 
are located at the bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They art all accessible from the bottom of 
the chassis except the 600 K. C. series capacitor, which i5 accessible from 
the rear of the chassis. Proceed as follows: 

(b) 

(e) 

(a) 

(b) 

Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. Check the position of the indicator pointer 
when the tening capacitor plates are fully meshed. It should be 
coincident with the radial line adjacent to the dial sealing of Stu. 
Then set the Test Oscillator at 1400 K. C., the dial indicator at 
1400 and the oscillator output so that a alight deflection will be 
obtained in the output meter when the volume control is at its 
maximum position. 

With the Range Switch at the "in" position, adjust the three 
trimmers under the three R. F. coils designated as L. W. in Figure 
D, until a maximum deflection is obtained in the output meter. 
Then shift the Test Oscillator frequency to 600 K. C. The trimmer 
capacitor accessible from the rear of the chassis should now be 
adjusted for maximum output while rocking the main tuning 
capacitor back and forth through the signal. Then repeat the 
1400 K. C. adjustment. 
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Now place the Range Switch at the "out" position, ahift'tbe Test 
Oscillator to 15,000 K. C. and get the dial at 15 on megacycle scale. 
Adjust the three trimmer capacitors designated as S.W. in Figure D 
for a peak, beginning with the oscillator trimmer_ It will be noted 
that the oscillator and first detector trimmers will have two peaks. 
The position which uses the lower trimmer capacitance, obtained by 
turning the screw counterclockwise, in the proper adjustment for 
the oscillator while the position that uses a higher capacitance is 
correct for the detector. Both of these odjustments must be made as 
indicated irrespective of output. The R. F. is merely peaked. In con- 
junction with the detector adjustment, it is necessary to rock the 
main tuning capacitor bark and forth while making the adjust- 
ment. This completes the line-up adjustments. 

TUBE SOCKET VOLTAGES (RADIO OPERATION) 
115 VOLTS, A. C. Line-No Signal 

Rlotron No. adHeater Cathode to 
Control Grid, 

Volts 

Cathode to 
screen Grid. 

Volta 
Cathode to 
Plate, Volta 

Plate Current 
M. A. Volta 

1. RCA -58 R. F. 3.0 100 265 6.0 2.32 

2. RCA -2A7 let Det. Om. 3.0 100 265 2.0* 2.32 

3. RCA -58 1. F. 3.0 100 265 6.0 2.32 

4. RCA -2B7 2nd Det. A. V. C. 1.5 35 100 1.5 2.32 

5. RCA -2A5 Power 16.0 255 240 35.0 2.32 

6. RCA -80 Rectifier 725 Volts R. M. S.-75 M. A. Total Current 4.80 

*The voltages and current refer to the detector part of the tube. 
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Tuning Frequency Range 

Line-up Frequencies 

Band X 140 K. C.-410 K. C. 
Band A 340 K. C.-1720 K. C. 
Band B 1720 K. C.-5400 K. C. 
Band C____5400 K. C.-18,000 K. C. 
Band D__18,000 K. C.-36,000 K. C. 

175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 5160 K. C., 18,000 K. C. 

I.F.= 
460 
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/0.90 
412c, JB 134(1 IT/ 

./ e 

o o C,j 

2002 PUT 
N0. 

61 55-896 
62 33-925 
113 53-923 
04 53-1052 
BS 53-1061 

36 55-926 
O7 53-195 

08 SM1-920 
29 53-1420 

310 19-1317 
611 19-1291 

312 55-696 
215 53-1065 
R14 53-926 
7:15 53-925 
316 55-1144 
217 53-023 
21.0 55-923 
R19 55-924 
220 53-923 
621 55-925 

922 55-921 
62.5 35-925 
224 53-925 

325 55-1419 

CI 77-833 

C2 77-033 

C3 77-633 

C4 78-972 

.C5 76-1104 

ca 76-1105 

. C,7 76-1106 

C6 76-1307 

c9 16-9º6 

.010 76-359 
Cll 76-31º 
213 75-2671 

C15 75-2728 

C14 15-º918 

C16 76-264 

216 75-6708 

Q7 75-t725 

CIS 75-13064 

C19 75-266 

C20 75-2598 

CLl 75469A 

265197923 

_- __;- r--= 
LAFAYETTE RADIO MFG. CO. 

MODEL A M- 44 
147 Ló L7 

50,000 Oh. Oee111etor Grid 
500,000 0h. A.Y.C. Networs 
100,000 Oh. A.V.C. Network 

250 Ohm 207 Cathode 
150 Ohm H.P. h I.7. Cath- 

ode 
1 Deg Ohm X.V.C. Network 
25,000 Ohm 247 k 56. Screens 

1 Lett 
10,000 Ohm Palliator Mate 
2,500 R.P.6 I.P. Plate 

9.vle. 
050,000 Ohm Ton. Control 
500,000 Ohm Volume Control 1 

S.1teh' 
50.000 0h. DIo6. 'steak 
1,000 Ohm 207 Cathode 
1 0.goh. 287 Saran 

500.000 oh. 127 Ovid leak 
2,000 Ohm 56 Cathode 

100,000 Ohm 56 B.. Filter 
100,000 Oh. 56 Plate 
250,000 Ohm 899 Mum Filter 
100,000 Oh. 257 Plate 
500,000 Ohm First Position Pat- 

ent ^.me1d Leek 
100,000 Ohm Pu5h-Pu11 network 
500,000 Otto 56 1,16 Leek 
500,000 Ohm /Poona Po.St1m Out- 

put Orid Les/ 
630 Oh. 45 Cathode Moe 

COI(DIBIt9 

371 1070. Pr.slect0 Section 
of 3 Oeng 

371 MAID. Preseleator Section. 
9r 3 Oaog 

336 If 'D. Palliator 10010067 
of 5 lend 

2 Pima P.D. Pr.001etor 1210- 
mer 

72-150 MAID. 71r.í I.F. Pri- 
mary . PiretI.F. 5ee- 
ooder, Prism. 

75-150 2DAID. 3.e0nd I.7. Pri- 
mery 

T 75-150 IWO.3.som I.P. See- 
m6arj Primal 

25 024. 05 Volt ele.ttoly110 
0B7 Cathode 

.0001 1070. Ilea 17104. 711002 
.0001 0fá. Klee 010áa 711í.r 
.5 KID. 200 Volt B.P. k I.F. 

Cathode B7 -Pmt. 
.1 YO. 200 Volt 287 Ceth0de 

By -Pees 
.1 MOD. 200 Volt 217 Orid 

5001.1606 Condenser 
.00005 170. 0.e110í9" 6067- 

.1 MID. 2200 Volt O a11Lta 
By -Pee. 

.1 MAID. 200 Volt 8.5.C. Mt - 
w7" By -Pe.. 

.1 IAID. 400 Volt 127.0 56.5 
507.0. By -Pas. 

1 IUD. 400 Volt 2 Supply 27 - 
Pass 

.01 MAID. 400 Volt Lis By - 
Pea 

.01 MOD. 400 Volt Toe. Cm- 
trol C00501=00 

1?c s cig 7 
PEA."' 

/7S f(. C. 

á#1 
X 

x 
- ?.ó -3.Q YOLT 

1 ' D/AL L AMP 

//o-/10 ACTS Oa CYCLES 

se !e L9 2,97120 

C2 

C22 73-269A 

C23 75-2925 

C24 75-13264 

Cº5 75-069A 

C26 75.2725 

027 75-369A 

Cº6 75-265 

029 75-2690 
C30 75-2690 

031 16-721 

032 1e-721 

L1 17-1552 

L2 17-1552 

LS 17-1554 

1.4 17-1554 

L5 17-1554 

LO 17-1101 

17 17-1L01 

1.8 17-1101 

19 17-1101 

110 64-1415 

L11 64-1415 
112 60-1:533 

LIS 17-1444 

114 17-1444 

115 17-1567 

L16 17-1547 

1.17 17-1616 

L1! 17-1616 

119 17-1525 

L20 17-1:25 

L21 17-1536 

L22 17-1536 

.01 MAID. 400 Volt 227 0r1á 
Peed COoleneer 

.1 MAID. 200 Volt 56 Cathode 
By -Pus 

.1 )17D. 400 Volt 56 Plate 
'Bum alter 

.01 011. 400 Volt Pu.h-Pull 
Audio Peed 

.1 MOO. 200 Volt 2177 Screen 
by -Pee. 

.2 1717. 400 Volt 267 Plate 
N m Pllt.r 

.001 SOD. 14100 227 Plots 
P111.r 

.01 010. 400 Volt 5uá10 teed 

.01 LTD. 400 Volt Push -Pull 
.Wá10 Peed 

8 LTD. Dry 4lsetrolytie Con - 
&mar 

6 MOD. Dry Ileotralytie Con- 
denser 

11112)C182029 

Br0.Ooaat Pre.el.eta Primary 
450 Turn. /36 5.5.2. 

3rcedes.t Pre -l0í92 Seem - 
dopy 91 4 100 Turn. 
)36 D.C.C. 

Broadcast Detector Coed. 7104 - 
log 32 TOT. j50 3.5.3. 

Broadc0.1 Detector Polmary 450 
Turn. /30 3.3.0. 

3roadeezt Detector 302mder7 
144 Turns /31 D.C.C. 

8000 ulerohenry first I.y. Pri- 
mary 195 L.C. 

0000 11l0rohe573 First I.P. Sec- 
ond 

8000 D1eroh 

Sec- 
ondary 

Second I.P. 
' Primary 
8000 Dtarohaay Second I.P. 

Secondary 
45 Parallel 7.Poll Output 

Transformer 
500 Ohm Speaker 71.1,1 
Power Tranarorrr (Dales. 

Special) 
Foreign Sand Ceotllata Pri- 

mary 9= Tune /36 
D.C.C. 

orelgn Bend Oaillaoor 3.e - 
0.3.C7 et TOrns /ºa 
3.3.C. 

Pollee Bend 0ee111.ía Prl- 
9997 16 Towne /x 
3.3.0. 

Pollee send oeolll.tor Seo- 
ñ.dery 4º 'fume /30 
c0c. 

8f5á0550 0.01115%0r /55r Pr.0ary 
Mme /36 60 9.5.7. 

IDraadus~7 
90 Thum X36 

D.C.C. 
7ae1ge Band Pre.el.OLa Pr1- 

laelgemaannd Preery 

18 n watt 0e0 - 
0e4.17 el Tern. j24 
S.S.C. 

Polity Band 2 / Pri- 
mary 265 Tuna /36 
S.S.V. 

Pollee Barad 

r3ary 02To. /6 
D.C.C. 

es* Ru 4(5 45 L/o 

e// Itr 1 
. 

C3, I 

80 

I 

TUBES 

Pro -Amplifier .1 #58 
Oscillator First Detector 1 #2A7 
Intormodiate Amplifier 1 #58 
Second Detector 1 #257 
Inverter 
Powor Output 
Rectifier 

. 1 
P ri. K 

H 
C.G 

58 

3% GI 

C. t.Ár 

2A7 

1 #56 
4 #45 
1 #50 
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PAW 
COS2 N0. 

R1 

RE 

R3 

94 
05 

O 6 

07 

Re 

R9 

R30 
011 

012 
013 
814 
R15 
R10 

01? 
hie 
O 19 

R20 

LAFAYETTE RADIO MFG. CO. 
MODEL A 87 

RBI9T0H6 

53.299 10,000 ohm Oscillator Plate Re- 
eletor 

55.1062 250 ohm Osollletor Cathode R. - 
castor 

53.941 20,000 ohm Oec113etor Grid Reeie- 
tor 

53-923 100,000 oho A.V.C..Network Restated: 
53-1144 2,000 

N . Firstr Detector Cathode 
l 

53-1063 500 ohm First I.P. Cathode Re- 
attet9r 

53.1063 500 0 Second I.P. Cathode Ri- 
sietor 

53.919 8,000 ohm Second I.I. Plate Re. 
rotator 

53-898 50,000 ohm. Diode I.P. Filter Re- eletor 
19-1E91 500,000 oNo Vólume Control h Switch 
53-926 1 Zsechm A.V.C. network Re- 

sistor 
53-921 40.000 ohm Screen Reeletor 
53-925 500,000 ohm Diode Loed Reeletor 
19-1317 250,000 ohm Tone Control 
53-919 5,000 ohm C Bias Network Reeletor 
53-926 1 i.egohm C Moe Jstwork Re- 

eletor 
5.923 100,000 ohm C Blse Network Reeletor 
533-923 100,000 ohm Second Detector Hum 

Filter Reeletor 
53-924 250,000 ohm Second Detector Plate 

Reeletor 
55-925 500,000 ohm Output Grid Resistor 

Cl 77.1501 

02 77-1581 

C5 77.15e1 

C4 77.1581 

C5 77-1581 

C6 77-1581 

C7 7P-15011 

CO 70.1500 

C9 79-1508 

C10 70.1572 

C11 78-1572 

C12 70-1561 

C13 70-1561 

01.1 70-1561 

C15 78-1561 

C16 70-1561 

C17 7r-1561 

218 73-2724 

C19 7.5-2724 

COUD&L9EA5 

16-366 49000. First Section of 3 
Meng Condenser 

16-366 LILD. Second Section of 3 
Gong Condenser 

16-366 u1WO. Third Section of 3 
Gen, ser 
Broad00.3 tset Pars - 
1e1 Trimmer on 03 
Broadcast First Ireeeleetor 
Trimmer on Cl 
Broadcast Second Preeeleet- 
r Trimmer on CO 

3-30 i..WD. Porelgn Bend Press - 
lector Trimmer 

3-301190. Police Band Prose - 
lector io.er 

3-30 =PD. Police Band Caollle- 
tor Parallel Trimmer 

1600 :1000. Police Band Oacllle- 
tor aerie., Trimmer 

600 LND. Broadcast 0eo111ator 
Sense Trimmer 

70-120 MM. Plrst I.F. Frlmery 
Trimmer 

70-12019000. First I.P. Secondary 
Trimmer 

70-12016WD. Beoond I.F. Primer,. 
Trimer 

70-120 :3W1). Schwind I.P. 5.0004 r), 

Trimmer 
70-1º0 ..._D. Third I.F. Primary 

Trimmer 
70-120 í11t0. Third I.F. 00000der7 

Trimmer 
.1 VD. 200 Volt 

P...lrst 
I.F. 

Cathode 
.1 LTD. 200 Volt Second I.F. 

Cathode n3.-Psae 

C20 75-2694 .01 070. 400 bolt Second 1.7. 
Plats I.01atl06 Condene.r 

C21 76-339 .0001 LTD. lace Dlod. Filter Coo - 
denser 

C22 76-339 .0001 RFD. Mica Diode P11ter Con. 
denser 

C23 75-1526A .1 1170. 400 Volt Second Detect- 
or Piste Hum Filter 

C24 76-265 .001 WS. Dice Second Detector 
Plate By -Pane 

C25 95-2694 .01 MFD. 400 Volt Audio 7eed 
Condenser 

C26 75-1634 .2 UFO. 200 Volt C Bide Network 
Condenser 

C27 18.928 25 oD. 25 Volt Rleetrolytic 
Condenser 

C28 18-1274 4-4 W,D. 450 Volt Electrolytic 
Condenser 

C29 75-266 1. 

Condenser 
B Supply By - 

C30 75-2694 .01 870. Tone Control Condenser 
C31 75-269A .01 I170. Audio Peed Condenser 
C32 75-272A .1 urO. 200 Volt S.V.C. Network 

Con4.0.er 
C35 75-2691 .01 LTD. 400 Volt Line By -Peas 

Condenser 
C34 75-272A .1 WO. 200 Volt Screen By -Peas 

Condenser 
C25 75-272A .1 LTD. 200 Volt A.V.C. Network 

By -Pass 
C36 75-269A .01 UFO. 400 Volt Oscillator 

Coupling Condenser 
057 76-264 .00005 2W0. lco Oscillator Grid 

Condenser 
cm 75-269A .01 RFD. 400 Volt Oeolllstor 

Plate Condenser 

IIIDOCTAHCgS 

L1 17-2025 Broadcast Preeeleotor Primary 
1.2 17-2025 Broadcast Preeeleotor First 

Secondary 
13 17-2025 0009aet Preeeleetor Second 

Secondary 
14 17.1668 Polls. Bend Preseleetor Primary 
L5 17-1668 Pollee Bend Preseleetor Secondary 
1.6 17-2017 Foreign Bend Preselector Primary 
17 17-2017 Foreign Band Preselector 9eeond- 

arl. 
Le 17-2010 1200 uleronenry Ffret T.P. Pri- 

mary 
L9 17-2010 1200 L'lerohenry First T.F. See- 

on0ary 
110 17-2010 1200 Dlerohenry Second I.P. Pr1- 

1.11 17-2010 12Óó 126060Mrvy Second I.7. Sec- 
ondary 

112 17-2010 1200 litcrohenry Third I..Prinery 
113 17-2010 1200 Dteroheary Third I.P.Second- 

ary 
114 64-2003 Single 42 Output Transformer 
115 64-2003 2500 ohm Speaker 71,9141 
116 80-1068 Power Transformer 
117 17-2018 Foreign Bend oscillator Primary 
118 17-2018 Poreo.n Bend Oscillator Secondary 
1.19 17-1667 Pollee nand 0aelilator Prtmry 
L20 17-1667 Police Bend oscillator Secondary 
LEI 17-1646 Oroedeaet Oscilletor Primary 
122 17-1646 Broadens% 0ee111ator Secondary 

68-2003 First I.P. Transformer Assembly 
68-2003 Second I.F. Tranerdrmer Aa.e.bly 
68-2004 Third I.. Transformer Aaseably 

TUBES 

I. F. Amplifier #78 
Oscillator #76 
1st. Dttoctor #77 
I, F. Amplifier #78 
2nrI. Detector #75 
Output #4z 
Rectifier #80 

P 

0.D. op 
C.G. 

'15 

G 

. 
I H' 

7(o 

K 

42 

80 
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MODEL 6 21 
(LNty CONOENJER 

Na',: 
029 r/ON 

ANT 
JEC7/ aN 

2 

I..f1S6/CC 

LAFAYETTE RADIO MFG. CO. 

/NT. 
.5216 7/04 

BO RECT 

9 

A A 
(7RO//PJ OF C/RCL//T FLE/YFNTJ ~CLOMP /.4 .007'200 RFCT.INGLFJ COHPR/JE D/JT/NCT 
HECNAN/CAL AJJFHLlL/FS. 
TNF CAPAC/TT OF JN/FLD G"b` ANO 1."- I! SO .4440 FACN. 

C 1 DO mmf. C12 25 nil. 240 V. el. 1041 Inuit 
C 2 2.25 mmf. C17 .05 ml. 180 V. C21 2.25 mmf. 
C 3 2.25 mm'. C14 70.150 mod. l ONE C24 2.25 mml. 
C 4 2.25 mmf. C15 70 IYl mmf. Í UNIT C25 709600 mmf.¡ ONE 
C 3 .05 mf. IN) V. C16 70.150 mm1.1 ONE Céi 40110 mal. I UNIT 
C f .25 mf. 180 V. Ct7 150.250 mml.Í UNIT C27 .10 mf. 350 V. 
C 7 .05 ml. 240 V. C18 Y) m 1. C28 75 mmf. 
CO .10 ml. 760 V. C19 .25 1. 7(0 V. C29 15 mf, 700 V. 
CO 3-25 mml. C20 25 mf. 360 V. C70 11 mi. 400 V. 
C10 2.25 mmf. C21 2 25 mmf. C3: .05 ml. 400 V. 
CII 2.25 mmf. 

CJ 

coot (O1 
24.,6.1e* 
/N [N7FR tsODFLJ 

Tz,sryER (C2J) 

NT RANGE (C) 
Te/HNE.e (0,9 

/NT R91462 (e 
,P/IYHER (C9) 

'NT RANGF (c 
R/PvsER (CS) 

'NT RA f9F(0) 
R/HnFR (C2) 

TUBE JN/EL D. 

N//P.Wf 
BUT 

BACA' Of SET 

~IT +w M.4 

6/(7 

GF4 
OUTPUT 

6/1'7 657 
/27.17F "2 ° BET 

JJ 
JN/FLD E" 

(see 1907F9 

JFLE(7/Y/TY 
CO9,7.e06 O _ 

JNNNPQ 

CSI 

ARROWJ TNO/CATF CONNECT/O/VJ PRESENT 
/4' BAND JW/TCN IYNEN /N POS/T/ON JNOWN. 
P0J/7/0N / 

52.9.401240 lY.SYE( 
POJ/T/ON 2 

SNORT WAE (C) 
P0J/T/ON J 

SHOP,. WAYE (D) 

4NT60Jc. 36 1091//: /2 96109 ///212 :6109///2 /2 
SECT/a1 11' d-_1 }J 1_3 i_J ttd !i !1 

/NT 4:57091/12/2 956709///2/2 45 919.79/212 
t SECT/ON t_ L 44 L_} LI I I I LI LI 

/N ANT. ANO OJC. SECT/O CONNECT LOCAT/OMJ J, 4 ANO /0 i 

ANO J ANO 00 /N /NE Jr( 7701/ ARE 86411x. 
C32 .002 ml. 600 V. K 6 I000 ohm 2.0 W. RI? 100000 ohm .2 W. 
C.52 .07 mf. IBO V. R 7 2.0 kleeohm .2 W. Ills 500100 ohm .2 W. 
C34 .01 mf. 480 V. 0 5 300010 ohm J W. T I Antenna R.F. Trans. 
C35 .004 mf. 600 V. R 9 .V10Ú0 ohm 2 W. T 2 Intersta,e R.F. Trans. 
0 I ISO ohm .2 W. RII ~II ohm .2 W. T 3 lat. I.F. Trans. 
R 2 2501 ohm I Dual Vol. R12 HMO ehm .5 W. T 4 2nd LF. Trans.. 
RIO 500000 ohm l Control RIO 2VM0 ohm 1.0 W. T5 Osc. Inductors 
R 3 30000 ohm .5 W. 1114 NMI hm .2 W. Ti Fn,er Trans. 
R 4 600) ohm .S W. R12 150000 Tone Cont. T 7 Output Trans. 
R 5 2500 ohm .2 W. R16 275 ohm 2.0 W. I. I Speaker Field 

I. 2 Ose. Tracking Cod 

P 

G 

76 

á U P. 
G6 .' 

s 

.141101014 

6K7 G.G.- DP 

689 $O 

VOLTAGES AT SOCKETS 
Line Voltage, 115 - Volume Control at Maximum 

Antenna Shorted to Ground 

Type 
of 

Tube 
Function 

heater 
or 

Filant'I 

Plate 
to 

Ground 

Screen 
to 

Ground 

Cathode 
to 

Ground 

plate 
M A 

6K7 
(61)6 ) 

R. F. 6.1 230 95 3.0 6.4 

()K7 (6d)61 1st Det. 6.1 230 100 9.0 3.2 

76 Osc. 6.1 100 5.2 

WM)6K7 
I. F. 6.1 230 120 3.0 9. 

6B7 2nd Det. 6.1 55(1) 40 2.3 

(q?1 Power 6.1 215 230 17(2) 30.0 

80 Rectifier 4.7 34. 
per plate 

1) As read with 500.000 ollm meter 
2) As read across R76 
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LAFAYETTE RADIO MFG. CO. 
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LAFAYETTE RADIO MFG. CO. 

...... ---; 
MODEL F 58 

I4 

¡i 

141 

r- 

is! 

F 

id 

70í,TA0E T4B 

rjI 

:..%:.-....- 

I.F = 465 KC. 

Line Voltage : 

TUBS 

115 Volume Contro: 

P 1I,A1[6NT 

: Pu11 on Wave Band : Broadcast 

PLITB 9142119ML 
2.8 
2.2 
4.5 
2.2 

6D6 Radio Frequency 
78 0cclllator 

6D6 Modulator 
8D6 intermediate Frequency 

8.2 
8.2 
8.2 
6.2 

250 14 
115 
260 94 
250 14 

76 Second Detector & ITC 8.2 
75 Audio 8.2 56s 1 

42 Audio Driver 6.2 225 16 

42 Output 6.2 330 26 

42 Output 6.2 330 28 

523 Rectifier 4.8 118 M. A. Total Drain 

Triode Plate comparative voltage only. 
Read all voltages from socket to chassis with 1000 ohn per volt voltmeter. 

I/./.5 -I MG. QK flP AhiTO-dAO.ILM'77R. b/./.5-/ MC 0.?G. A1. /K.4-iOMG..WZ r.f. 
OZ. /.5-4 MC. RF. TR. I7/4O-}fOR'L[i5C.72 I/2.55O450OKC.OJC/11. A7.RV-22M4QSGIR'. 
IS./.5-4 MC. ANT 7R. b.At0-.760KCRFTR. MJ.IlOS60 KC. QY.RA. py.10-22ACO1C:KG.7 7Z 
i4.550-00bnC0.1G72 I9.140-360RZANT7R I/4 -/ -AO MC. 050.72. IN/O-21MCRFTR. 
/S.150-6LbRC RF, .TR. I.0.4 -/O MC. OSC. /91. 1.6 4-/O MC. RF. TR. 1127.10-224C RI!AáCT.7R 

TR.7.H"MMCR - Hlr P.gLCYR IV. /O-22 MC. ANT7R 

-o-o-o- 
-n-_n- 
O 0 
=0=o=o= 

02 QS 
=0=0=-0- 
:---0=0=r0= 

03 O6 0 
F° fhtaV CYT G LfQCVTOFMSC 

R/GHWDT/JTIeTGiY1 USIOc9C3`CNASS/S LEFT HANG S/Of Of 0-14.5.5/5 
!//EWS ,Sf1O~6 LaA7X)V fNOLL^RS TR/MMERS 

G 

76 

np DP 
.C6. 

75 

S.G G 

p K 

H H 

42 

SI 3 
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M. & H. SPORTING GOODS CO. 

MAN CO INTERNATIONAL 3 

s1 

Si - A.C. Switch. 
T - Special ldahoo electrostatically shielded power transformer. 
RFC- 2.5 millihenry RF choke 
Cl - 35 mmfd . antenna condenser 
C2 - .0001 mfd. grid condenser 
C3 - .00014 Special Mahco shielded tuning condenser C4 - .00015 bypass condenser 
C5 - .1 mfd. tubular condenser 
C6 - .02 bypass condenser , tubular 
C7 - .5 tubular bypass condenser 
C8-- Double 8 II;FD electrolytic filter condenser. R1 - 1 megohm grid -leak. 
R2 - .25 megohm resistor. 
R3 - .25 megohm resistor. 
R4 - 2000 ohm one watt resistor. 
R5 - 10000 ohm one watt resistor. 
R6 - 5000 ohm one watt resistor. 
R7 - 50000 ohm regeneration control potentiometer. 

RFC CS 56 

C; tCs =C5 

LEGEND 

cti. T 

TRANSFORMER CONNECTIONS 
B1ve (1.a 1 i V o1T 4-:1. 1 ea.b.S -1-la S. ca. S`\ tubes. 1ue(s0,411)T 4.uwCl+sis 

, 
e 1iVott 4:\. 1Qaks 1-5 Sb ig- S'1 tubes . 

Ce ntec !d 11;,r110,10\ .le. (To c1n *vt 

5.0 SUP 
. . P.y. K KK 
6.6 

57 

6 

P. . 

56 

80 

tligl% Vo1}.,o,e 1-cito_b.s 
To hec-Vi-/,ér Soc.Ket . 

5 Yo \t le4d.s -To t- nube,. 
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MIDWEST RADIO CORP. 
z 

!,., 
se 

g 
LX3-1-X.,.-U111 -- 

-3.12a 
\ -33' '- 0. If 

-4.. 1 
11 

43 
o z 

4- 

' IC u 
H2 

---wv.---* c4o 044\1 'n ` 3 - Q 
Co' " j 

47 ID " o 
et 

03 
O 

ca ;7F 
pf_ _\t* 

CO 



164 OFFICIAL SHORT WAVE RADIO MANUAL 

b A0J0)O NMF sNcyNNN 
QQQetecQetec 

NM}hID[ U41NMP\ 
eCketetketetet¢etkketetk 

,NM14119nmmO,NMVhIo 
MMic)tnmn10MMvq-*Nf,1`>7 Vvvvvvuvvvvvvvvv 

- sé13OOdd- 
Ó Op 

k p 01;1-1::: 
41 vuco 
F" OJ!¢V!v x a 

>"?2> O h jójóV 
a OpópV hNIN NNN 

13 ',1Z 
e cac.r " 1 

^p$MOOÓÓMpQP Ñ 

n m Ñ Ñ Ñ Ñ Ñ Ñ Ñ N ÑÑ M 
\)l)VVIIVVVVVVVVUV 

'NM~I>t1ºl bvuv I,,t,t,v vuvv, 

W 
MIDWEST RADIO CORP. 

W 
.._ _.. _ -. 

III W 110) 110) 
i ¢ 3,IOA 

lí 
á D el 

=11 
N 

QI 
L..._ ...- .._ 

an ¢ 
N 

v 
u 

t0 

01 31 

- 11, - ... 
"WW1 

{ 

v 

I - ^S£9 41 

irk 

K) 4 ººQQp N III. 

J 

m 

I I 

i.ó, + 

ui 

co 

u 

et 
00000 

Ñ 

w1 

+ 

MODEL 
10-3 5 

.+ k O ói 
u. 

tan 

. . 

H91lMS71! 

41 

N 

k ,t---{hl 

N RN 

h 

.+otil 
ti,tz. 

rovim 
al tip 

X 
I 

-9 if -. 
V vQ bhl Iv t.) 

y 

{Hlr . ü1 
Q;20Q9. Qº00 A.4 

('306IIó 1 

01. 

m 

V 

HII 
N 
v 

xY 

H J J i >V sg 

0. 

m 
gd + 

R 

V 
f-In 

W J F 

tN VM V 

I11 111 RI a 
III( old 'I I I 

W 

Q 

{II 

v 

¡HI 

Ñ 

o£ 
x 

, 
IIF oz 

2.2 

US.? lf bz, 

miampf 
1RT 
um 

C 

000 00 

O 
co 

H 

N 

I 

V k lg" IUI. 

f I I 



'4-41 
o,1 

rX 
SWITCI 

'C 6,17 
H 

c. G4 

OFFICIAL SHORT WAVE RADIO MANUAL 

MIDWEST RADIO CORP. 

MODEL 35 SW. 
GAT 6D6 

S.G. SUP. DP DO 5.0 c 

H, iK SS Hu 4 2 
4-3 

%D 
MODEL AC 12 

(150 -ro 550 METERS) 
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2[D O O s'=' 

`7áO MMF o - One aC CLl o 
e Q 98 3-e. QO~IF CX O' o d 

.or. 

É 

NOTC C1L LONDCNJCR /"1.1CR7Z'D Ar 
TN/J Po/N/ ON 17.JT JCTJ cWCY 

NOTO d- Cu COVOCNSCR CX/JTJ .rJ aqRT OF n C04. 

I. F. 456 K. C. 

iée r/CtS 
GA MMF 

MONTGOMERY WARD & CO. 

MODEL 62.-124 b 62-129 
e. F. AMP. 

/ I, 

s_ 

.e7 

9 C,, ,...T = 
T. 
MF 

\6000 K.C. 
TRIMMCR 

BOTTOM OF CHASSIS 

o.t 

/ 

,nice I. F. TRIMMCR 

/ 

/g.DET. /frI.F. 4/7P 
/ 7 i 3ME6 

...1. / / e 
a -CL// / allI / 34 wd- r,°Cd^ rt( 1 ca I ª 

S6 - 
MMC - 

JM + 
O OC 
8 
E 

7 

á 
- r / óóoo- 

Cy" 
Lf 

/TC' 
mF t ew 

Twat Conn; 
0.13-MEG 

zfio,ir- 
MF 

ANT.S.W. 
TRIMMER 

o 
- 

.e/a--/VVÍ 
--7-+ 

Gsoor 

-3 -42 -11x 
O O 

+ -/' -9 -4i 
O 

YELLOW 

BL /kW - 
W///TE 

BROWN- 

ra 

3 

Z' -'a I.F.A/'1P. ZdáOET. 

Ni EC 

ir. 
.e/e 

1/: 

LLl i 
ME6 

= s Nr c-soé 

C_6 

C PEENcpYEL.- - 42 
-/6,í 

-Optional 'C" Battery Connections 

Voltages at Sockets 
Antenna Shorted to Ground 

Batteries Up to Rated Voltages. See Fig. 1 Voltages Read from Negative Filament Terminal 
Type 

of Function 
Tube 

Across 
Fila- 
merit 

Plate 
to Gnd. 

Control 
Grid to 
Ground 

Screen 
to Gnd, 

Normal 
Plate 

M A. 

34 R. F. 2.0 135 4.5(1) 80 2.8 . 

3.0 34 1st Det. 2.0 135 4.5(1) 80 

30 

34 

Ose. 2.0 80 2.8 

2.8 1st I. F. 2.0 135 4.5(1) 80 

34 2nd I. F. 2.0 135 4.5 80 2.8 

' 30 2nd Det. 2.0 

30 1st Audio 2.0 95 9.0(2) 0.35 

30 2nd Audio 2.0 135 9.0(3) 3.0 

19 Output 2.0 135 6.0 1.3 

(1) Computed fieurc-cannot be read becaure of high resistance cir. 
(2) Volume Control at minimum. 
(3) As read at battery. 

+C 
6 

9 

3o 

Moo, 

n 
NiM = 

MF 

6. 

á;_ 

CI 
.oL 

zMf 

C-9 

I_F 
45G KC. 

ép 

.ti 

á0 

d' 
EX/lLe) 

221 IS 

YOL U/9E J7N7/ON ON o/FJ14nePYAYC lout 
coNTROc JCLEOOR eROFOUISTJw/71.11 CON_TROc 

FRONT STEW OF CONTROLS 

-Arrangement of Tubes, Batteries and Controls 
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Mn. 

uoAc 

JJ.I?Cn 

MONTGOMERY WARD & CO. 
MODEL G2 -132.&G2-137 

No TE-' Ñ Y c 0C`/I/4/J.1TeE JI117L'r IvsavG rpt C.e0"5OC.h'T PO.3/T/ON.7 Or JN/TCH 7-- - - _ - _ _ - 7 / ROAMP 10ET. lll.f.//IM .P 

7 atJ r iJ 606 T=w ./ 606 T3 /GDG r, J[ 3l f 71 . " 

C2/ 
tañIP 

LF456K.C. 

.01- __i' 
F. 

Cy _( 

Nor : 

C9 ¢ C/O Ús H0 CwLY on/ \ // 
CJI e r MODe/ .c .I S-MF. 

i Ci 
. 2f-.nF 

A 

In 
,1/4 

SC/ -9 CMF 

Voltages at Sockets 
LINE VOLTAGE - 115 

ANTENNA SHORTED TO GROUND 

Type 
of 

Tube 
Functiot 

Across 
Fila. 
or 

Heater 

Plate 
to 

Cath. 

Screen 
to 

Cath. 

Cath. 
to 

Ground 

Normal 
Plate 
M. A. 

6D6 
6D6 
76 
6D6 

R. F. 6.3 95 95 2.8 7.0 
2.9- 1st Det. 6.3 88 C 95 9.2 

Osc. 6.3 

6.3 

110 
95 

- 
95 2.8 

_5.0 
7.0 1st I. F 

6D6 
76_ 
76 
45 

2nd I. F. 6.3 300 95 3.3 6.0 

2nd Det. 6.3 - - - - 
_1st Audio_ 

Output 
6.3_ 
2.5 

160 - 9.0 
48.0 

4.0 

30.0_ 245 I - 
80 Rectifier 5.0 890 V. A. C. 1. to 1. p p 

58.0 
per plate 

In aligning the short wave band of the receiver, it will be 
noted that the signal will be heard with the signal gea rator 
set at two points 912 K. C. apart. That is, if the receiver 
is tuned to 15,000 K. C. a signal will be heard when the 
signal generator is set at 15,000 K. C. and again at approxi- 
mately 15,912 K. C. This is due to image reception or the fact 
that a 456 K. C. beat is obtained when the signal is 456 K. C. 
lower than the receiver oscillator and also when the signal 
is 456 K. C. higher than the receiver oscillator. Care should. 
be taken to see that the receiver is tracked with the signal 
generator adjusted to the lower of the two frequencies at 
which a signal is heard, in order that the oscillator in the 
receiver will be 456 K.C. higher in frequency than the signal. 

Turn the broadcast short wave switch to the short wave 
position. Turn the rotor to the full open position. As ex- 
plained above, the volume control should be at the maximum 
position and the signal should be reduced to prevent A. 
V. C. action. Set the signal generator for 18,300 K. C. Then 
adjust the oscillator short wave trimmer for maximum 
output. This trimmer is reached from and -r the chassis 
and its position is shown in Fig. 2. If a maximum output 
peak cannot be reached, it may he due to the fact that the 
antenna and 1st detector short wave trimmers are screwed 
down too far. Back off these two trimmer screws two or 
three turns and then adjust the oscillator short wave trim- 
mer'for maximum output. 

C74 

A A 

M< 

o.i 
+If6 

000 -n Oho 

/ C 71,aA1 
pG 

b 
de Cn 

23PIFAMP. 2u, 06T. 
606 7 76 
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J. /UA.F. 
=cso 74 
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G444EMF 
7o..u'ay 494_44Q94, 

11/1 1 111111 7.// 

PW.2 
45 

/VOTO: C d/ DOE -3 NOT 
/5 ex/sr /1J A JL/ILlH7Z 
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JrL-,KLAt 

MF, 
/C7 

PiJ.0 
45 
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6Lg7KL74/MMcQ] 

o 

BOTTOM OFCHA5515 

5.G. SUP 

)KCD6 
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Zm /./7qlMMCQ 

76 r I 

45ll o - o 

; Am. ° (:1,e5Q ) ?C5: 

SK 

.,407KCT4/Nt'EQ 

II 

o 

11225)._, OSC.5.w 
r.p/MMCQ 

IIA ` IL' O[r.7w 
11 rQ/MMfq 

[11f rqiMrcw 
,v7. 5 

4 

Tube Arrangement & Location of Trimmers 

G 

D K 7b 

Next set the signal generator for 15,000 K. C. Turn the 
rotor until maximum output is obtained. Then adjust the 
antenna and 1st detector short wave trimmers for maximum 
output. 

Next set the signal generator for 60)0 K. C. and adjust 
the 6000 K. C. trimmer. 
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LT. .-.. 
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MONTGOMERY WARD & CO. 
MODEL 62-134, 62-I39, 62-134X b 62-139X 

LE 456 !CC. 

JN/rCN 

rrt 

606 L06 606 % 606 
Q.F. /OCr rS //'/.F. r6 Zob/.F. 

BO 
a 

tccr. 

[-- 
..F 

rnF 

B.C. means Standard Wave c. [ 
S.W.. means Short Wave 

f]ia i3LMMF 

LMEGr 

See_Se. .n 

40.000 a 

0ob.,. 

R.0 _11.8 5, 

/rOrc. C/tiv/rCcC.`ICNrJ lNC(0.il0.w corny CKCCJ /VNOrCA/Jr 9J aV%A'[T 65V/5J Sur OCcf/t AJ 9 tlJvcr 4 7!/C plc, -co, roJi7ia. Q/ orwce 5/Rcvir C[CnCNrJ oie nrc.r "I47J. 

Voltages at Sockets 
LINE VOLTAGE - 115 

ANTENNA SHORTED TO GROUND 

Type Across 
Flla. 

Plate Grid Normal 
of Function to Screen to to Plate 

Tube or 
Heater Cath. Cathode Cath, M.A. 

6D6 R. F. 6.3 105 105 2.8 8.8 

6D6 1st Detector 6.3 95 105 10.0 3.3_ 
5.8(11 

76 Oscillator 6.3 115 0.0 7.71=1 

6D6 1st I. F. 6.3 260 105 8.8 

6D6 2nd I. F. 6.3 260 105 

_2.8 

3.2 7.2 

76 2nd Detector 6.3 

1st Audio 6.3 170 11.0 1.2 _76 
42 Driver Stage 6.3 235 235 18 (3) 26.5_ 

_42 Output 6.3 350 350 38.0 21.0 
80 Rectifier 4.6 435 35.5 

ate, plate 

(1) Switch in Standard Wave po;'tion. 
1,1 Switch in Short Wave position (No Signal). 
(3) Measured across resistor R19. 

Short Wave Band Adjustment 
Turn the standard -short wave switch to the short wave 

position. Turn the rotor to the full open position. As ex- 
plained above, the volume control should be at the maxi- 
mum position and the signal should be reduced to prevent 
A. V. C. action. Set the signal generator for 18,300 K. C. 
Then adjust the oscillator short wave trimmer for maxi- 
mum output. This trimmer is reached from under the 
chassis and its position is shown in Fig. 2. If a maximum 
output peak cannot be reached, it may be due to the fact 
that the antenna and 1st detector short wave trimmers are 
screwed down too far. Back off these two trimmer screws 
two or three turns and then adjust the oscillator short 
wave trimmer for maximum output. 
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-Location of Tubes, Trimmers and Controls 

Next set the signal generator for 15,000 K. C. Turn 
the rotor until maximum output is obtained. Then adjust 
the antenna and 1st detector short wave trimmers for 
maktiinum output. 

Next set the signal generator for 6000 K. C. and ad- 
just the 6000 K. C. trimmer. 
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NATIONAL CO. 
SCHEMATIC DIAGRAM - TYPE H.R.O. RECEIVER. 

8 B - 

The coil panel screws must be in the left-hand 
terminal blocks to give the full coverage range, as 
described in the preceding section. The tuning 
dial is turned to approximately 490 and a fre- 
quency,meter, or accurate test oscillator, is set to 
the frequency indicated by the general coverage 
calibration chart. This will, incidentally, always 
be near the high -frequency edge of some amateur 
band. The oscillator coil trimmer, shown on the 
layout diagram of the receiver as No. 8, is then 
adjusted so that the dial reading checks the cali- 
bration curve. Trimmers Nos. 2, 4 and 6 are then 
adjusted for maximum sensitivity. In adjusting 
these three trimmers, no signal is necessary, as 
the correct adjustment is that which will give 
maximum background or tube noise. This back- 
ground noise should be fairly loud when the 
R.F. and audio gain controls are fully advanced, 
the crystal filter being switched off. The tuning 
dial should then be rotated.to the low -frequency 
end of the range. The background noise should 
not vary greatly as the dial is being turned. If it 
does, however, poor ganging is indicated. 

The ganging is checked by pressing the outside 
rotor plate of the oscillator condenser sideways 
toward the stator, but not far enough to short the 
condenser. If sensitivity is increased, more in- 
ductance is needed in the oscillator coil. On the 
three low -frequency coil assemblies oscillator in- 
ductance is increased by loosening the nut which 
holds the inductance trimmer disc, inside the 
oscillator coil1 so that the disc may move toward 
the back of the coil shield. If, however, sensitiv- 
ity decreases when the oscillator rotor plate is 
bent toward the stator, the other condensers, 
particularly the first detector tuning condenser, 
should be tested the same way. If sensitivity 
decreases when the rotor plate is moved in, gang- 
ing is perfect and the general coverage range is 
completely adjusted. However, if sensitivity 
.increases, the oscillator coil inductive trimmer 
must be adjusted to decrease inductance. In the 
case of the 14 to 30 megacycle coils, inductive 
trimming is accomplished by moving a loop 
of wire around the end of the oscillator coil. 
Bending this loop from right to left across the 
end of the coil form will increase inductance. 
After any change in the oscillator coil inductance 
has been made, it will be necessary to tune back 
to the high -frequency end of the range in order to 
readjust the No. 8 trimmer condenser. The pro- 
cedure as outlined above is then repeated until 
the ganging is correct. 

It will be found that the setting of the various 
trimmers, particularly the No. 8, is quite critical, 
but that the setting of the inductive trimmer is 
not at all sharp and, when making the inductance 
adjustment, the nut may be rotated a full turn 

for each trial. 
In the case of the 14 to 30 megacycle coils, 

special care must be exercised to see that the 
oscillator is operating on the high -frequency side 
of the signal. Two points will be found when ad- 
justing the No. 8 trimmer and of these, the cor- 
rect one is on the counter -clockwise side. Further- 
more, in adjusting the No. 6 trimmer of this coil 
assembly, there will be some interaction or inter- 
locking between the first detector and oscillator 
circuits. In adjusting the No. 2 trimmer, it will 
be necessary to have the antenna connected with 
some signal or noise input. 

The band -spread range may now be adjusted. 
It should be pointed out here that adjustments 
for the general coverage range will affect the band - 
spread range, but the separate band -spread ad- 
justments may be made without changing the 
general coverage alignment. 

The four screws must be shifted to the right- 
hand terminal blocks, as outlined under "Coil 
Ranges" in the preceding section. The tuning dial 
is set at 450 and a test oscillator adjusted to the 
exact high -frequency edge of the proper amateur 
band. Trimmer No. 7 (of the layout diagram) is 
adjusted until the signal is picked up. Trimmers 
Nos. 1, 3 and 5 are then adjusted for maximum 
sensitivity. The dial is then rotated to the low - 
frequency end of the band; that is, to 50; and the 
left-hand calibration curve should be checked. 
If found incorrect, it will be necessary to adjust 
the band -spread series padding ' condenser, 
mounted inside the oscillator coil and adjustable 
from the rear by means of a socket wrench. If the 
low -frequency end of the band is tuned in at any 
dial reading above 50, the capacity of this series 
padding condenser must be decreased. If the 
low -frequency edge of the band is found between 
0 and 50, the capacity must be increased. The 
setting is critical. After making a trial adjust- 
ment, the dial is returned to 450 and trimmer 
No. 7 readjusted. The above procedure is re- 
peated until the dial checks the calibration curve. 

Tracking of the two R. F. and first detector 
circuits may then be checked by tuning to the 
low -frequency end of the band and checking the 
adjustment of the Nos. 1, 3 and 5 trimmers. If 
more capacity is needed for best sensitivity (as 
indicated by improved signal strength when the 
trimmer is rotated clockwise), the series padding 
condenser of the coil being adjusted must have 
more capacity. If any of the Nos. 1, 3 or 5 trim- 
mers require less capacity, a corresponding de- 
crease must be made in the capacity of the series 
padding condenser. After the series padding 
condenser has been adjusted for trial, the dial is 
returned to 450 and the procedure repeated. 
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NATIONAL CO. 
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POWER SUPPLY. The heater circuit requires approximately 6 volts at .9 amperes. The voltage is not critical 
and may be between 5.5 and 6.5 volts. The supply may be either A. C. or D. C. except as 

noted under instructions for the Low Frequency Coils. 

The plate supply voltage normally required is 180 volts and this may be obtained either from B -batteries or 
from an A. C. operated power supply. The NATIONAL TYPE No. 5886 AB power unit fulfills these require- 
ments and is supplied with a suitable receptacle for the 4 -prong cable plug. 135 volts of B -battery may be used 
with good results, provided the 25,000 ohm resistor, mounted near the center of the chassis (underneath), 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. 

LOW FREQUENCY COILS. Coils are available for covering the 10, 20, 40, 80, and .160 meter bands. When 
using these coils the low frequency oscillator (237) should be removed from 

the socket. Under certain circumstances the use of super -regeneration when receiving ICW signals on the 10 meter 
band will greatly improve sensitivity. 

The heater circuits must be supplied from a D. C. source, such as a storage battery, in order to eliminate A. C. hum. 

If A. C. operation is desired on these bands, it will be necessary to change the tubes to the 2.5 volt type. A 
224 may be substituted for the 236; a 227 for the 237, and a 2A5 for the'89-altogether this last substitution will 
require some re -wiring of the output tube socket. The bias resistor required for the 2A5 tube is approximately 
500 ohms and should replace the 1,000 ohm resistor used for biasing the 89. 

Due to the fact that as a general rule super -regeneration cannot be used on the low frequency bands, the 
sensitivity of the receiver will be considerably less than on the 56-60 m. c. band and it is, therefore, advisable 
to use the headphones connected in the output circuit instead of the loudspeaker. 

ADDITIONAL HIGH Additional coils are available for covering the frequency range between 40 and 75 mega - 
FREQUENCY COILS. cycles (71/2 to 4 meters). 
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CIRCUIT DIAGRAM OF THE ACSW3 
This receiver employs only a.c tubes, as indicated, and should be selected 

for complete a -c operation, or for partial a -c operation (using platebatteries) 
where 'a 2.5 a -c heater potential will always be available. The circuit constants 
are ai follows - 
L1, Lt, Ls, Ls, Lt and G - R.F. Transformers. 
Lr - No. 100 Ultra High Frequency R.F. Choke. 
Le - No. 92 Low Radio Frequency Choke. 
L9 - 700 Henry Choke - Part of S-101 Audio Coupler. 
C5 and Cs-Ganged S.F.L. 270° Tuning Condensers with isolated rotors. 

90-µµf per section. 
C3 - Midget Type Trimmer Condenser - 50µµf. 
CC- 250-µµf mica by-pass condenser. 
Cs-.01.µJ non -inductive mica fazed condensers. 
C, -.5.µf non -inductive paper by-pass condenser. 
Cr - 100-µµf small mica grid condenser. Incorporated. in Detector R.F. 

transformer. 
R,-10.(00 ohm potiention,eter-special taper-used as gain control. 
Rs - 300 ohm cathode resistor, 2 watt type. 
R3 -5 megohm detector grid leak. 
Re -2000 ohm cathode resistor, 2 watt type. 
Rs- 50,000 ohm potentiometer for regeneration control. 
Rc -250,000 ohm audio grid resistor- part of 5.101 Coupler. R,- Voltage Divider -total resistance 12.000 ohms. 

Ateo rl q2r 

.00oí5 

A- 
C+ 

32 

A+ 
B - 

n 

CC 

S.G. 

K. 

G. 

36H 

30 

S los 
-1 

2 30 

O 
OUTPUT 

O 

SW3 RECEIVER 
2 VOLT MODEL 

G 

CIRCUIT DIAGRAM OF THE DCSW-3 
This is the combination circuit which should always be selected when 

battery operation may be required. It can, however, readily be converted to 
a -c operation using the standard. 235 and 227 tubes. The circuit constants 
are identical with those indicated in Figure 1, with the following excep- 
tions - 
Rt-350 ohm resistor. 
R9 - 20,000 ohm 2 -watt type resistor. 
SW -Regeneration control and cathode circuit switch. 

666.6.6666 66666666, 

666-.666 41~«. 
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1 PARTS LIST FOR NATIONAL TRANSCEIVER 
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C,-.001 µ¡J(d. Aerovox No. 1460. Cr-6 wild. National STN -6. 
+ Ct-.0001 pfd. Aerovox No. 1465. 
+! Cr-.003 pfd. (omitted in some models). p G 
1 Cs -.001 pfd. Aerovox No. 1460. 

R-10,000 ohms, 2 -watt type. P S.G. Rr-100,000 ohms, 1 -watt type. 
i% F 14-50,000 ohms -variable (:entralah No. 2108. R-2 ohm filament resistor Yaxley. 

RFC -25.j m.h: National R-100. 
Switch -General Radio Type 330A. TRt-Audio and Microphone Transformer, National TR-1. 
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PR -10 Chassis 
Everything from A to Z 

A-"B" on and off, Beat Oscillator 
switch. 

B-Push. Tone Control. Normal, 
Band Spread. 

C-Volume Control. Power Switch. 
II-Push. Bond Change. Normal, 

Main Tuning. 
E-Short-Wale Trimmer, two gang. 
F-Band Indicator. 
C-Heavy 18 -gauge Chromium 

Plated Chassis. 
H-First Detector-#57. 
I-First I. F. Tube-# 58. 
l-B. C. and 75 Meter Oscillator. 
R-Second L F. Tube--# 58. 
I.-Three Stages I. F. 
M-Third L F. Tube-#58. 

m. 

PATTERSON RADIO CO. 

MODEL PR -10 

N.-High Frequency Oscillator Tube 
-#56. 

0-Beat Oscillator ControL 
P-Second Detector and AVC Tube 

-#55. 
Q --Beat Oscillator Tube-#57. 
R-Vacuum Tube Volt Meter-#57. 
S-Output Tube #59. 
T-Heavy Duty Power Supply. 
U-Moisture-proof Fiilter, 
V-Rectifier Tube -5Z3. 
W-Patterson Velvet Tuning Dials. 
X-Manual Control Mounts Here. 
Y Sensitivity. "R" Meter Adjust- 

ments. 
Z- Three -gang Condenser, Rubber 

Mounted. 

To Baodspread Amateur Bands Set Main 
Tuning Dial As Shown 

Operation of the PR -10. 
Band Main Dial Switch Location 

20 Meter Fone . . . . . . 46.5 or 51.5 15- 33 Meters 
20 Meter Total .......48 or 51 15- 33 Meters 
40 Meter C. W.. . . . . . . . 28 30 75 Meters 
75 Meter Fone . . . . . . 92 30 75 Meters 
75 Meter Total 7 75-200 Meters 

160 Meter Total . . . Use Main Tuning Dial 75-200 Meters 
Broadcast-Set band spread -dial at 0 and use main tuning dial. 

Trimmer is not oonnecied when switch is set for broadcast. 

GENERAL INFORMATION 
To locate the various Amateur bands, use the above scale. In all cases the band 

spread dial starts with 10 as the minimum. The trimmer condenser should always 
be used at the minimum resonant point. This assures tracking over the complete 
range of the main tuning dial. 

The best type of antenna is a heavy wire as long and as high as possible. We 
have used 800 feet to good advantage. A small antenna will give you just as good 
results on loud stations but it will not receive extremely weak ones. 

If more power is wanted from the beat oscillator, this can be had by adding a 
.1 mid. condenser across the .006 mid. condenser on the oscillator tube. We do not 

advise this change as it will cover up extremely weak stations. 
The condenser gang is accurately trimmed and should not be touched under any 

conditions. The line-up is as follows: The section nearest the dial is the oscillator 
gang. The middle section tunes the first detector inpuL The rear section lunes the 
antenna coil. The trimmer on the antenna gang can be varied sligntly to compensate 
for the different lengths of antenna. 

To obtain the best possible results from the PR -l0 requires a complete under- 
standing of the receiver. 

When the set is first put in operation be sure the speaker is plugged Into the 
socket in the rear of the chassis before the power switch is turned on. 

Fora bailie board use either a box about 15 inches square made of I -inch lumber, 
or next best, a large heavy board at least 3 feet square. Sorne amateurs 1120111)1 

the speaker in the wall; this is ideal. 
We do not advise using a doublet antenna but if the owner wants to experiment 

with one- hook it to the antenna and ground posts. Try tuning the feeders by using 
a condenser of about 300 M.M.F. in series with each lead. The best results ore 
obtained when an extremely long antenna is used. The PR -10 is being operated by 

owners with 200 to 8011 feet of aerial. Keeping the antenna in the clear is the :nest 
important pert. 

SETTING 
To set the sensitivity and meter controls on the inside of the cabinet properly, turn 

the main tuning dial to "O" on the IS -33 meter. disconnect the antenna, and turn the 
sensitivity control until the tube hiss is about R.5 by ear volume; then adjust the 
meter control until the hand of the meter is in the set position. If this is done properly, 
the meter will read the correct R strength of carrier input to the antenna. Each band 
uses a separate coil changed by a six pole switch. The two coils on the top of the 
chassis are the band pass antenna coils for the 15-33 and 30-75 meter bands. The 
efficiency of these coils is kept high by not shielding them. The Broadcast antenna 
coil is in the small shield behind the condenser. The 75-200 meter coil is under, the 
chassis below the two low wave coils. 

The PR 10 does not use a crystal filter circuit owing to the fact that this set uses 
three stages of LP. and the selectivity is somewhat in excess of the average two 
stage I.F. receiver when using crystal. 

The PR -10 cuts side bands on voice reception at 1200 cycles off resonance and it 

is possible to single signal a code signal by offsetting the Beat Oscillator. A number 
of skeptical amateurs have tried to better code reception by introducing a crystal in 

L - PR -lo 
CIRCUIT 

'-- 
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PHILCO RADIO & TELEVISION CORP. 
MODE L 28 

It[f8:iOu 

v 

11000 11. 

I.F.=460 KC. 
No. on 
Figs. Description Part No. 

01 Condenser (.00125 mfd.-Mica) 5896 
Wave Trap 38-.6050 
Resistor (10.000 ohms) (Brown -Black -Orange) 33-1000 
Antenna Transformer 32-1360 
Wave Band Switch 42-1062 
Condenser (.25 mfd.-Tubular) 30-4146 
Tuning Condenser Assembly 31-1366 
Compensating Condenser (Antenna)........... Part of 07 
Condenser (.1 mfd.-Tubular) 30-4122 
Resistor (400 ohms -Flex.) (Yellow-Black-Brown) 33-3016 
Condenser (.1 mfd.-Tubular) 30-4122 
Resistor (120.000 ohms) (Brown -Red -Yellow) 33-1128 
Condenser (.003 mfd.-Mica) 30-1028 
Compensating Condenser (Ose. H. F.) Part of 0 
Oscillator Transformer 32-1361 
Condenser (.0008 mfd.-Mica) 5878 
Resistor (10,000 ohms) (Brown -Black -Orange) 3524 

® Compensating Condenser (Ose. L. F.) ....040008 
19 Compensating Condenser (lot I. F. Primary) Part of 

.® First I. F. Transformer 32-1362 
® Compensating Condenser (1st I. F Secondary) Part of 
® Resistor (200 ohms -Flex.) (Red-Black-Black) 7217 
.® Condenser (.1 mfd.-Tubular) 30-4122 
® Condenser (.09 mfd.-Twin-Bakelite Block) 4989M 
® Resistor (15.000 ohms) (Brown-Green-Orange) 6208 
® Resistor (.1 meg.) (White -White -Orange) 4411 
® Compensating Condenser (2d I. F. Primary) Part of ® 

8 
eel I. F. Transformer 32-1363 

zv Compensating Condenser (2d I. F. Secondary) Part of () 
so Compensating Condenser (3d I. F. Primary) Part of 
sil 3d 1. F. Transformer 32-1364 
® Compensating Condenser (3d 1. F. 

Secondary). ..... .Part of ® 
Condenser (.05 mfd.-Tubular) 30-4020 

® Resistor (1000 ohms) (Brown -Black - 
Red) 5837 

8 
Resistor (2 megs.)(Red-Black-Green) 5872 

ss Condenser (.0001 mfd.-Twin-Bake- 
lite Block) 803.5E 

® Resistor (50,000 ohms) (Green - 
Brown -Orange) 4518 

Volume Control and On -Off Switch 
(350.000 ohms, tapped at 75,000) 33-5066 

Resistor (10,000 ohms) (Brown - 
Black -Orange) 33-1000 

Condenser (.05 mfd.-Bakelite Block) 3615-BII 
Condenser (.01 mfd.-Tubular) 30-4124 
Condenser (.00025 mfd.-Miea)... 5858 
Resistor (1 meg.) (Brown -Black - 

Green) 4409 
Resistor (.5 meg.) (Yellow -White - 

Yellow) 4517 
Condenser (.1 mfd.-Tnbular) 30-4122 
Condenser (.25 mfd.-Tubular).... 30-4146 
Condenser (.00011 mfd.-Mica) 30-1031 
Condenser (.02 mfd.-Mica) 30-4113 
Resistor (.25 meg.) (Red -Yellow - 

Yellow) 4410 
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Resistor (.5 meg.) (Yellow -White -Yellow) ...... 4517 

Resistor (50,000 ohms) (Green -Brown -Orange)... 4518 

Condenser (.09 mfd.-Twin-Bakelite Block) ..4989M 
Resistor (25,000 ohms) (Red -Green -Orange) 33-1013 
Tone Control (3 -point) 30-4211 

Inside ® 
32-7243 

Condenser (.25 mfd.-Tubular) 30-4146 
02861 
38-3159 

Field Coil and Pot Assembly 
36-3357 
36-3352 

Condensers (In tone control) 
Output Transformer (28C) 

Voice Coil and Cone Assembly 
P-21 

K-27 
P-21 
K-27 

Pilot Lamp 4567 

Resistor (Wire Wound, New Type)(37, 63, 29 ohms)33-3159 
Filter Choke 6658 
Filter Choke 32-7018 
Condenser (.05-mfd.-Tubular) 30-4123 
Condenser (Electrolytic 6 and 12 mfd., 150 volts) 30-2083 
Resistor (Wire- Wound, New Type) (10, 137 ohms) 33-3158 
Condenser (.09 mfd.-Tubular) 30-4122 
Condenser (Electrolytic 6 and 12 mfd., 150 volts) 30-2083 

TYPE 25Z50 O OO TYPE 75 TYPE 43 
:RECTIFIER 53 45 42 40 2"oDET.-ISTAF sUTPUT 

SPEAKER 
SOCKET 

22. 

43 ®® 2" ISE,l.FF 
4 

DET.05C. O @ 
Bottom View of Chassis Showing Parts. 
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PHILCO RADIO & TELEVISION CORP. 
MODEL 29 

2's StT. 
2"11 L F 'f B 

\s 4)0,5 `=t 
` 1 \ \.b ag \`, ,, \ , 

. ,. 
c. G4 ó 

tcA7 ° 
SG. 

P K 
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39- 44 
Nos. on 

Diagram 

0 Wave Trap... 
O Resistor (10,000 ohms) (Brown -Black -Orange) 

Flg. 3-Diagram 

I.F. 460 K.C. 

1oT I.F. 

39-44 

Description Part No. 
38-5199 

33-1000 

Antenna Transformer 32-1380 

Wave -Band Switch 42-1062 

Tuning Condenser Assembly 31-1192 

Condenser (.1 Mfd. Tubular) 30-4122 

Compensating Condenser (Dot.) Pert of Qs 
Resistor (400 ohms Flexible Wire -Wound) 33-3016 

Condenser (.1 Mfd. Tubular) 30-4122 

Resistor (25,000 ohms) (Red -Green -Orange) 4516 

Compensating Condenser (Ose. H. F.) Part of 05 
Oscillator Transformer 32-1381 

Condenser (.0008 Mfd. Mica) 5878 

Resistor (32,000 ohms) (Orange -Red -Orange) 3625 

Compensating Condenser (Ose. L. F.) 040006 

16 Condenser (.003 Mfd. Mica) 7301 

n Compensating Condenser (let L F. Primary)..... Part of is 

is First L F. Transformer 32-1362 

Ue Compensating Condenser (let I. F. Sec.) Part of 

® Resistor (500 ohms Flexible Wire -Wound) 6977 

® Condenser (.06 Mfd. Tubular) 30-4123 

® Condenser (.09 Mfd. Twin) (Bakelite Block) 4999-Z 

® Compensating Condenser (2d I. F. Pri.) Part of 

ºa 2d 1. F. Transformer 324383 
® Compensating Condenser (2d I. F. Sec.) Part of 

8 
Resistor (2 Megohms) (Red -Black -Green) 5872 

xr Shadowmeter 6497 

® Pilot Lamp (Shadowmeter) Part of 

® Compensating Condenser (3d I. F. Pri) Part of ® 
® 3d I. F. Transformer 32-1364 

at Compensating Condenser (3d I. F. Sec.) Part of 
as Condenser (.05 Mfd. Tubular) 30-4123 

o 
o 
0 
m 
m 
® 
m 
ID 
® 

sa Resistor (1,000 ohms) (Brown -Black- o. 
Red) 5837 

. RECT FIER 
3 Resistor (50,000 ohms) (Green -Brown - 

Orange) 6098 

® Condenser (.0001 Mfd. Mica) 30-1031 

® Condenser (.0001 Mfd. Mica)... 30-1031 

® Resistor (5,000 ohms) (Green -Black - 
Red) 3526 

® Resistor (70,000 ohms) (Violet -Black - 
Orange) 5385 

® Resistor (70,000 ohms) (Violet -Black - 

(range) 5385 

Condenser (.25 MM. Tubular) 30-4134 
Resistor (500,000 ohms) (Yellow - 

White -Yellow) 4517 
Condenser (.02 Mfd. Tubular) 30-4113 

Condenser (.00025 Mid. Mica) 5858 

Tone Control 30-4178 

Condensers (Inside 44) Part of (141 

Output Transformer 32-7178 
Voice Coil and Cone Assembly (H-16) 02625 
Field Coil and Pot. Assembly (H -It) 36-3218 
ltesistor(1 Meg.)(Browo-Black-Green) 4409 

Condenser (.01 Mfd. Tubular) 30-4124 
Volume Control arid On -O8 Switch 33-5066 
Condenser (.00025 Mfd. Mica) 5858 

Resistor (10,000 ohms) (Brown -Black - 
Orange) 33-1000 

Condenser (.09 Mfd.) (Bakelite Block) 4989 -AM 

o 

® 
+x 

® 

m 
U 
ea 

® 
er 

O. 
0 SPEAKER 

SOCKET 

39-44 75J: a 1 1 42 

9 

SG G 

G,[C., 4vwTC 

K 42 

80 

NOTE Run No. 6 has a No. 
33-1114 resistor (8000 
ohms) (Gray - Black - 
Red) shunted acmes 
ehadowmeter. 
Runs No. 7 and after 
have No. 5309 resistor 
(2900 ohms) (Red 
White - Red) shunted 
across shadowmeter. 

Nos. on 
Diagram Description Part No. 

® Resistor (100,000 ohma).(White-White-Orange) 4411 

M Condenser (.1 Mfd. Tubular) 30-4122 

33-3069 

Resistor (.1 Meg) (White -White -Orange) 3767 

Resistor (32,000 ohms) (Orange -Red -Orange) 33-1026 

Filter Choke 32-7018 

Condenser (Elee4olytc-6 MM.) 30-2020 

Condenser (.015 Mfd. Twice-Bakelite Case) 3793-E 

Power Transformer 32-7229 

Condenser (Electrolytic -8 Mfd., 8 Mfd., 10 Mfd.) 30-2073 

Pilot lamp (Dial) 6608 

Resistor (32.000 ohms) (Orange -Red -Orange) 33-1026 

B. C. Resistor (2E3 ohms; 23 ohms; Wire -Wound) 

*Notes Some Model 29 seta me tuning condenser assembly No. 31-1250. which has 

dial assembly31-1245. This is not interchangeable with 31-1192 and 31-1208. 

TYPE 75 T 1E42 
,2./t.1)ET-I5,.A.F., OUTPUT. 

®Y 
Bottom Yew 

0 21 ® e O0®®0 

&fr YPE 3944 
DET. O5C. 
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SERVICE DATA (SIX TUBE ALL -WAVE SUPER HETERODYNE 1934-1935) 
All models have automatic volume control of the diode type, controlling the first detector as well 

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without 
a meter of the type to be described. This meter will work on any make or type of A.V.C., provided 
care is used. It can not be damaged by improper connection of the leads. 

PARTS REQUIRED FOR VACUUM TUBE VOLT METER 
1-O to I or O to 1.5 milliampmeter. 1-2 megohn grid leak. 
I-Bell ringing transformer with secondary of 6-10 volts. 1-10 ohm rheostat. 
1-5 prong socket. 1-45 volt B battery. 
1-551 tube. Clips, Box, Cord, Hookup Wire. 

USING VACUUM TUBE VOLT METER 
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip 

is connected to the A.V.C. buss in front of the isolating resistor. 
Adjust rheostat shunt until meter shows full scale reading. 
All balancing is done with maximum peak indicated by the meter swing toward O. Sensitivity of 

various receivers can be checked by the swing of meter from a known station. Short Wave fading 
can be seen by tuning in the station with meter connected to set. 

REBALANCING 
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it. 

We do not find one case in one hundred that really should be rebalanced. 
INTERMEDIATES 

Connect a 2621/2 K. C. oscillator to the first detector grid (No. 2-A 7 tube) leaving grid cap in 
place. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screws 
on top of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages. 
Have all shields in place. Keep volume control at lowest level. 

CONDENSER GANG 
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in 

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust 
oscillator section of gang until frequency is correct on dial. 

If the intermediates are balanced on 175 K.C., the dial will now track within 5 K.C. over the 
entire dial. 

Adjust first detector section for maximum gain and follow by adjusting band pass trimmers. 
Don't bend any condenser plates unless absolutely necessary. 

OVERLOADING-OR POOR QUALITY AT LOW VOLUME 
The chief cause of this trouble is too long an antenna. A powerful local station will cause the 

K. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If 
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the 
set seems to overload and the A.V.C. works too quickly on all stations. 

Check the following: 
Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage, 

high resistance ohmmeter capable of reading 25 megohms and teat from ground to A.V.C. buss for 
leakage. After condensers have charged, no leakage should be shown. This must read around 100 
megohms to ground. 

If slight leakage is observed, disconnect bypass condensers from buss until defective one is found. 
Sometimes moisture is found on coil terminals. Scrape this clear. 

NOISY OPERATION (Not Static) 
A defective tube will cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre- 

quency. Replace with a good tube. 
In many cases it is found that the noise cannot be -eliminated by servicing the receiver. Noise 

may enter into the light lines or via the antenna. The only way to check the source is to turn oá one 
after another all electrical apparatus in the vicinity of the set. 

There is no freak or trick antenna that will eliminate natural static. 
GENERAL 

All resistors, bypass condensers and filter units are marked. 
are shown at tube socket on diagram. 

99 per cent of trouble in a chassis is caused by defective tubes, check them carefully. . 
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SERVICE DATA (EIGHT TUBE ALL -WAVE SUPER HETERODYNE 1934-1935) 
All models have automatic volume control of the diode type, controlling the first detector as well 

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without 
a meter of the type to be described. This meter will work on any make or type of A.V.C., provided 
care is used. It can not be damaged by improper connection of the leads. 

PARTS REQUIRED FOR' VACUUM TUBE VOLT METER 
1-O to I or O to 1.5 milliampmeter. 1-2 megohn grid leak. 
I-Bell ringing transformer with secondary of 6-10 volts. 1-10 ohm rheostat. 
1-5 prong socket. 1-45 volt B battery. 
1-551 tube. Clips, Box, Cord, Hookup Wire. 

USING VACUUM TUBE VOLT METER 
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip 

is connected to the A.V.C. buss in front of the isolating resistor. 
Adjust rheostat shunt until meter shows full scale reading. 
All balancing is done with maximum peak indicated by the meter swing toward O. Sensitivity of 

various receivers can be checked by the swing of meter from a known station. Short Wave fading 
can be seen by tuning in the station with meter connected to set. 

REBALANCING 
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need It. 

We do not find.one case in -one hundred that really should be rebalanced. 
INTERMEDIATES 

Connect a 262% K. C. oscillator to the first detector grid (No. 2-A 7 tube) leaving grid cap fn 
place. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screws 
on top of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages. 
Have all shields in place. Keep volume control at lowest level. 

CONDENSER GANG 
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in a 

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust 
oscillator section of gang until frequency is correct on dial. 

If the intermediates are balanced on 175 K.C., the dial will now track within 5 K.C. over the 
entire dial. 

Adjust first detector section for maximum gain and follow by adjusting band pass trimmers. 
Don't bend any condenser plates unless absolutely necessary. 
OVERLOADING-OR POOR QUALITY AT LOW VOLUME 

The chief cause of this trouble is too long an antenna. A powerful local station will cause the 
K. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If 
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the 
set seems to overload and the A.V.C. works too quickly on all stations. 

Check the following: 
Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage. 

high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for 
leakage. After condensers have charged, no leakage should be shown. This must read around 100 
megohms to ground. 

If slight leakage is observed, disconnect bypass condensers from buss -until defective one is found. 
Sometimes moisture is found on coil terminals. Scrape this clear. 

NOISY OPERATION (Not Static) 
A defective tube will 'Cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre- 

quency. Replace with a good tube. 
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noise 

may enter into the light lines or via the antenna. The only way to check the source is to turn off one 
after another all electrical apparatus in the vicinity of the set. 

There is no freak or trick antenna that will eliminate natural static. 
GENERAL 

All resistors, bypass condensers and filter units are marked. 
Voltages ere shown at tube socket on diagram. 
99 per cent of trouble in a chased* is caused by defective tubes, check them carefully. 
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( 

RCA MFG. CO. 
MODELS 118 AND 211 

III 0nlose. 
!Aro. A' 

g' 

[ 1.~r 
'w°,<:: 

we:éd 

1.1 2 OR. &A C. DY r7 
ca 

2 ,Mms,r Y ria 

e ,b L cte c. ctt _'T_ _ 
é ^ 4 MIS ',,.-o '_ ª.,, , 
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..t. Filth 
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OUTPUT 
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411000A In 

fy 

1-r; .. );02 CI 
ac SUP 

Te 

N\r 
CbG4 C 

(.A7 
/sc 

4,1 ». 
P 

H W H F . 

41 80 
I.F = 460 ice. 

P 

GIST 

Voltage Rating 105-125 Volts and 100-130/195-250 Volts (double range transformer) 
Frequency Rating 25-60 and 50-60 Cycles 
Power Consumption (All Frequencies) 85 Watts 
Number and Types of Radiotrons.. .1 RCA -6A7, 1 RCA -6D6, 1 RCA -6B7, 1 RCA -41, 1 RCA-80-Total, 5 
Undistorted Output 1.9 Watts 
Maximum Output 3.5 Watts 
Tuning Frequency Ranges 540 K. C.-1720 K. C.-5400 K. C.-18,000 K. C. 
Líne-up Frequencies 460 K. C., 600 K. C., 1720 K. C. and 18,000 K. C. 
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* VOLTAGE CALCULATED FROM 265v.+B. 
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Tuning Frequency Range 

RCA MFG. CO. 

MODEL 128 AND 224 

(Band A-540 K. C.-1720 K. C. 
B-1720 K. C.-5400 K. C. 

Band C-5400 K. C.-18,000 K. C. 
Line -Up Frequencies 460 K. C., 600 K. C., 1720 K. C., 5160 K. C., 18,000 K. C. 

11) 
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RCA MFG. CO. 
MODELS 135-B.AND 235-6 

Tuning Ranges 540 K. C.-1720 K. C.-5400 K. C.-18,000 K. C. 
Line-up Frequencies 460 K. C., 600 K. C., 1720 K. C. and 18,000 K. C. 

The circuit is of the superheterodyne type and con- 
sists of a combined oscillator -detector stage, two I. F. 
amplifying stages, a combined second detector and 
automatic volume control, a two -stage audio amplifier 
and a Class "B" output stage. Separate coil systems 
are used for each band, ín conjunction with a push- 
pull type Range Switch. A three -pole operating 
switch opens one "A" and two "B" battery leads 
when the switch ís at the "off" posítíon. 
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Tuning Frequency Range 

RCA MFG. CO. 
MODEL 143 AND 242 

Band X- 140 K. 
Band A- 540 K. 
Band B-1720 K. 
Band C-5400 K. 

Line-up Frequencies 

C.- 410 K. C. 
C.- 1720 K. C. 
C.- 5400 K. C. 
C.-18000 K. C. 

175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 5160 K. C., 18000 K. C. 

The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector, an I. F. 
stage, a combined second detector and automatic 
volume control, a first audio stage and a push-pull 
Pentode output stage. An RCA -5Z3 rectifier, together 
with a suitable filtering system, provides plate and 
grid voltages for all tubes and field excitation for the 
loudspeaker. 

The signal enters the receiver through a shielded 

óantenna lead and is applied to the grid of the R. F. 

¢ tube through the antenna coupling transformer. The 
O secondary of this transformer is tuned to the signal 
O frequency by means of one unit of the gang capacitor. 
F The output of this stage is transformer coupled to the 

1 ¢ grid circuit of the first detector, which is also tuned 

A. 1 Q to the signal frequency by a unit of the gang capacitor. 

.s 3 
W Combined with the signal in the first detector is 

(O 

®11 á the local oscillator, which is always at a 460 K. C. 
J frequency difference (higher) from the signal Ire- 

O o quency. A separate coil system and the third unit of 
the gang capacitor are used in this circuit. 

Ó Ó v In conjunction with these three tuned circuits, it ís 
( p 1a . -I well to point out that four different groups of tuned 
Op 

3 - circuits are used, one for each tuning band. A four- 
a position selector switch is provided for selecting the 

band ín which the desired signal ís located. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to pre- 
vent "dead" spots due to the absorption effects caused 
by the coils, the natural period of which, with the 
tuning capacitor disconnected, falls in the next higher 
frequency band. 

!^.... 
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RCA MFG. CO. 
MODEL 262 

Band X- .140 KC- 410 KC 
Band A- 540 KC - 1720 KC Tuning Frequency Range Band B- 1720 KC - 5400 KC 
Band C- 5400 KC - 18,000 KC 
Band D-18;000 KC - 36,000 KC Líne-up Frequencies 175 KC, 410 KC, 460 KC; 600 KC, 1720 KC, 5160 KC, 18,000 KC. 
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r 
RCA MFG. CO. 

MODEL -2.81 

Tuning Frequency Range 

Líne-up Frequencies 

Band X. 140 K. C.-410 K. C. 
Band A 540 K. C.-1720 K. C. 

Band B 1720 K. C.-5400 K. C. 
Band C. _ _ _5400 K. C.-18,000 K. C. 
Band D__18,000 K. C.-36,000 K. C. 

175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 5160 K. C., 18,000 K. C. 

1 
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RCA MFG. CO. 
MODEL ACR-136 
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SEARS ROEBUCK & CO. 

MODEL 1802 A 
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SEARS ROEBUCK & CO. 

MODELS 1806,1823, 1829 
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IF V 

J 

SEARS ROEBUCK & CO. 

MODELS 1822 AÑO 1831 
7b 

FJ 

i't 
e 

78 76 

rnIc;0 igb. Tr :6 

1, 
37 

75 45 ~/[R 

s 
t= 

45 
cut NT 

45 

45 

45 

~i a 0.- 

lar 

I 523 4éQ I,s 
A7TX3 R63 

1 

1 WE. 

TUBE PLATE SCREEN 

78 - RF - 255 100 
41 - Oscillator - 90 90 
78 - Translator - 255 100 
78 - IF - 260 100 
37 - AVC - Used as diode with no 
75 - Detector -AF - 115 
37 - Phase Changer - 120 
45 - Drivers 160 
45 - Output - 250 
5Z3 - Rectifier - 

I.F. = 445 KC. 

CATHODr. 

applied DC voltage 

12 
37 
0 
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P 

G 

41 

45 
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SEARS ROEBUCK & CO. 

MODEL 1826 A 

WC.)l_J 
= Ñ mT ná 

i- 
D o 

Óü 
1=1-4-1=1 
--a--- 

< > ó) 
M 
Y 

o --o 
u ) Y -- a 

o 

M 

o ;_ 

ó; 10 

Q9S s 
606 

.,- 

1H 

a 

a 

o-- 

CD e' 
N a º 

r^ s^, 
i 

1F- 

-Ñ 
> 

ip 

a 
toÓ b.: 

'GREEN 

RED 

CSv 
BLACK 

2) - 
t-- o-t n º9 r° `_ ; 

i -2 
t 

°--4( Q..0i P-4 
O= 
.ti 

7rzr \p 
\ 

3 

i3 
ét 

N 

+ 

_ 

41. 

át> 

o 
O) 

4 <11:>4 

19,k_.01.100, 

ífj NIOBOYA 

PM MIX WOK 
MT, ILITANII [tilmV< WM. 

OM iII,YYI 
MC.L 

PTvf P1 -1,171.61L 

4.5 

s 



OFFICIAL SHORT WAVE RADIO MANUAL zo9 

aó 

w -w 

ei- 

..w.nn ñ.wwN 

' 

1 
HF 
1; 

SEARS ROEBUCK & CO. 

MODE L 1832 
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1 

OREEN 

SEARS ROEBUCK & CO. 

MODEL 1832 A 
TO 

TRANSL. 

TUBE 

78 Translator 

41 Oscillator 

78 - First IF 

78 - Second IF 

37 AVC 

75 - Let -AF 

37 - Phase Changer 

45 Drivers 

45 - Output 

S.G. 511P. 

14 H 
C. 

78 
OP. pp 

PrK 
H N 

C. 

8s 
G 

D K 

31 

p;VOLUME CONTROL 
i i i i ON -OFF SWITCH 

0 R11413Á 

TRt GREEN. BLACK 
RECT. FL RED SLEEVING 
REGT FL RED BLUE. 

SLATE, CT 
RE HEATERS RED TRACER 

AER VINTE 

78 
IF. 

TB BS 37 47 
OCT. AF. 4 DRIVER OUTPUT 

L 
37 

TRITER R 
PIZA SE CNANGE 

PLATE VOLTAGE SCREEN VOLTAGE 

255 80 

120 120 

255 80 

250 80 

Used as diode with no applied DC voltage 

105 

WAVE BAÑD_- 
SWITCH 

130 

150 

-CLOCK-CABLE s_ 

SOCKETS 

G 

D S.G. F 
4 
SG GG 

P<:7K 
H 

41 

80 
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SEARS ROEBUCK & CO. 

MODE L 1835 

58 58 58 

TUBE PLATE SCREEN 

58 Translator 260 95 

56 - Oscillator 140 

58 - First IF 260 95 

.58 - Second IF 255 95 

56 - AVC Used as diode with no applied DC voltage 

56 - Det. Used as diode with no applied DC voltage 

57 Audio 85 80 

2A5 Output 250 260 

SHORT WAVE 

OSC. COIL 

SHORT WAVE 
TRANSL 
COIL 

Jp 
BROADCAST/ SHORT WAVE 
PADDING TRANSL. COIL 
CONDENSER TRIMMER 

BROADCAST 
OSCILLATOR 
TRIMMER 

BROADCAST 
OSCILLATOR 
COIL 
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- SEARS ROEBUCK & CO. 

MODEL 1840 

58 58 58 56 57 2A5 TARML.T lI 2 lE DET. AE - ODiWT 

r 
: ó 

117.1_ r 
-`1 `eo¢ 'LT_ ~ 

t - 

ri 

TUBE 

58 - Translator 

56 - Oscillator 

58 - First IF 

58 - Second IF 

56 - AVC 

56 - Detector -AF 

57 - Audio 

2A5 - Output 

56D 

80 

Y 

5. 

Fi "` II. 

0005 

Sur 

050. 

A! I 

100 

PLATE SCREEN 

260 95 

140 

260 95 

255 951 

- Used as diode with no applied DC voltage. 

Used as diode with no applied DC voltage. 

95 

- 250 

-GREEN. BLACK 
. P1. RED. BLUE 

SLATE, C.T. 

FL RED 

TERS- 2-.16 
SC.E 

SHORT WAVE~ 
OSC. COIL 

BROADCAST 
ANTENNA 
COIL 

BROADCAST 
OSCILLATOR 
TRIMMER 

85 

260 

SNORT WAVE 
ANTENNA 

COIL 
`. 

SHORT WAVE 
ANTENNA COIL 
TRIMMER 

BROADCAST 
OSCILLATOR 
COIL 



OFFICIAL SHORT WAVE RADIO MANUAL 113 

SEARS ROEBUCK & CO. 

MODEL 1854 
951 551 951 230 230 550 
TRAN3. F. IF. OCT 10 AIIDq OUTPUT 

144. 

Y 

POSITIONS OF LAGS ON 

SNITCH PLATES AS RETIED 
FROM uNDER CHASSIS, 

.34 
NI+ 

1< F ---#31-711C- 

230 ,m. 

-.iC -I{ A Vc 
Mum AAMI 

ONCE et OAra 

t 

. w .c. eM AAA 

I. F. = 175 KC. 

POSITIONS CF LUGS ON 
SWITCH PLATES AS THEY 
Hall APPEAR IF VIEWED 
FROM TOP OF CHASSIS. 

SLAT ION 
VOLUME SELECTOR WAVE BAND 
CONTROL SWITCH 

TOP NouMTN5 PLATE 
OF CHASSIS 

C B 
WAVE CHAN INS SWITCH R 10338 

vA 2-V .A 

TORE CONTROL B 

ON -OFF 5WITCN 

= i 
I I I 

3- FG802N 
I.F, OUTPUT TRANSF. 

C'!I :1 D 

'11 

I-2 
RS 06A INTERSTAGE 
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I - 0 -SUTE 
2-131 CK 3 -GREEN 

3 -BLUE 

230 
VC 

230 
OEl 

230 
AF 

31 
ALLAS T9AN15 

RI0122 A OUTPUT 
TR ANSF 

R 8446 ARE 

COIL 

RB99300SC. COIL 
LUGS 2-3-1-9 MOUNTED 
AT TOP Of COIL 

950 
PP 

OUTPIIi 

/950` 
vP 

OUTPUT 

R 8447 
TRANSL COIL 

BATTERY 
ABLE BLACK- GROUND GREET - ANTENNA 

E1 

aSPEARER LEADS 

IRA 

R 6974 0 

R69T3A 

R6974C 

R69739 

PTAG s 

9 

9S1 30 

Fr' 
95'0 

TOP OF CHASSIS 

COILS FROM 
FRONT 

COILS FROM 
REAR 

510955 
ELECT. CONDENSER 

NUMBERING I LETTERING CORRESPONDS TO 
THAT OF SCHEMATIC DIAGRAM 

R69T4 D 

R6974C 
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P 

951 

30 

9 50 

Tube 

951 - 

230 - 

951 - 

951 

SEARS ROEBUCK & CO. 
MODE L 1854 A 

951 951 951 230 230 950 T..Ny. IF I.F ACT Ia,WDID D.TpVT 

.. 230 

IL= 

.I:. "< <. .c 1 1 

WIN w. .`-. .... .r..:: c PIP II w..,, n.... é.>' U.« r.., 

Plate Voltage 

Translator 118 

Oscillator 50 

First IF 80 

Second IF 120 

LE. 
175 KC. 

Screen Voltage 

65 

60 

60 

230 AVC Used as diode with no applied DC voltage. 

230 - Detector Used as diode with no applied DC voltage. 

230 Audio 120 

950 Output 120 

STATION 
SELECTOR 

BATTERY 
CABLE 

VOLUME 
CONTROL 

SERVICE ILLUSTRATION 

MODEL1854A 

120 

!a 

. 
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{Y 

»i 
113 

111 

9 S1 

zes 

233 

SEARS ROEBUCK S CO. 

951 
TRANSL. 

NUMBERING B LETTERING CORRESPONDS 
TO THAT OF SERVICE ILLUSTRATIONS 
SWUM LEVERS ARE LOO -S" IN 
SERVICE ILLUSTRATIONS. 

PORTIONS OF LUGS ON 
6W ITCH PLATES AS VIEWED 
FROM UNDER CHASSIS. 

BATTERY 
CABLE 

VOLUME 

CONTROL 

MODE L 1857 
951 951 232 a 951 
1_F. I.F DE 

-1 t-1 G+:_ 

.. il T' 
L' 

.J..!"'' 

; . 

J6C IFG 
Ao- Ba=a . . 

30 

TOP MOUNTING PLATE 
OF CHASSIS 

POSITIONS OF LUGS ON 
SWITCH PLATES AS THEY 
WOULD APPEAR IF VIEWED 
FROM TOP OF CHASSIS. 

STATION 
SELECTOR WAVE CHANGING ON - OFF SWITCH 

SWITCH 

R8447 
SPEAKER JACK TRANSL COIL 

F C 

WAVE CHANGING SWITCH R 10538 

233 
OUTPUT 

V;L 

,. y e1c 

'D 4W 4 LfV 

B.c1 YELL... .5 '4yi 

TONE CONTROL & 

R6993U OSC. COIL 
LUGS 2-3-7-B 
MOUNTED AT TOP 

OF COIL 

BLACK- GROUND 

GREEN -.ANTENNA 

R 69740 

R 6973A 

R 6974C 

R 6973 B 

TOP OF CHASSIS 

COILS FROM 
FRONT 

R6974D 

R6974C 

COILS FROM 

REAR 

BLUE X11 BUFO 
RED 'II BRFD 

BROWN -1 2SMFD 

BLACK -8 WO 
*2S MFD 

R 10546 
ELECT. CONDENSER 

NUMBERING B LETTERING CORESPONOS TO 
THAT OF SCHEMATIC DIAGRAM. 

1 
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SS I 
231 

G 

233 

SEARS ROEBUCK & CO. 
MODEL 1857 A 

951 951 951 
TRANS I.F I.F. 

nfb 

232 
DE -r. 

n b 

233 
OUTPUT 

rri 

o Q ó e 

Z30 
05G. 

hf 

230 
aV.C. 

Al BALLAST 
TUBE 

175 
KC. 

E 

r . 

10 

Tube 

. -14c.. 
Owe t.. e tA.V I. -3V .A3D -+Io .5 -A 

t D ut Mtn 
et`OW.t.. e..c.. a vet.o... 

Screen Voltage 

Gwttr Gntt.. 

Plate Voltage 

951 - Translator 120 50 

230 - Oscillator 35 

951 - First IF 90 50 

951 - Second IF 120 50 

230 - AVC Used as diode with no applied DC voltages. 

232 - Detector * s 

233 - Output 115 120 

- Indicates low reading due to high series 
resistance in circuit. 

STATION VOLUME 
SELECTOR CONTROL 

SERVICE ILLUSTRATION 
MODEL 1857A 
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STROMBERG - CARLSON TELEPHONE CO. 
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` !AERIAL 

0.1-MEG 

110V., 
A.0 

TOBE DEUTSCHMANN CORP. 

BROWNING "35" 
58 OR 2A7oR 58 on 
606 1 6A7 

BLUE\ (GREEN 6D6) BLUE j T2 (, GRN 

P. 

x 

MF,IOQMHF 

FIELD COIL 
1.800 
OHMS 

8 MF. 
(EACH) 

0.1- 
MEG. 

1.000 
OHM$ 

LT, 
BLACK) 

I I 

I 

L, r V 
05- r 0.5- 
NF MEC.. 

0 50,00Ú I 

OHMS 

ORANGE! 

1.0 Zy 
f- 

.8 
r-> F ,6 
InU 
z 4 
ut 

.2 

BAND 1 . BAND 3 J 
BAND 

BAND 4- 55 .65 .75 .85 95 1.05 1.15 1.25 1.35 1.45 
BAND 3-1.42 1.70 1 98 2.26 2.54 2.82 3.10 3.38 3.66 3.94 
BAND 2-34 4.03 4.66 5.29 5.92 6.55 718 7.81 8.44 9.17 

BAND 1-8.5 10.1 11.7 13.3 14.9 16.5 18.1 19.7 21.3 22.9 
FREQUENCY IN MAGACYCLES 

Sensitivity Curve for "Browning 35" Receiver 

Tuning Range from 13.2 to 555 Meters 
The "Browning 35" covers the whole 

short and long wave broadcast tuning 
range up to 555 meters, or the entire 
frequency spectrum between 22.6 and .54 
megacycles. Its sensitivity throughout 
this wide range is better than one micro- 
volt which means that the R.F. gain is 
greater than can be used except under the 
most favorable atmospheric conditions in 
a very "quiet" receiving location. It can 
be seen from the accompanying sensitivity 
curves that the response on any one band 
is almost uniform while the entire vari- 
ation over all four bands is unusually small. 
The uniformity of these curves is a direct 
indication of the high efficiency of the all - 
wave tuning unit employed. 

The receiver is absolutely single -control. 
The twelve trimming condensers and four 
tracking or padding condensers in the 
SUPER -TUNER unit make it possible to main- 
tain accurate synchronism between the pre - 
selector, detector and oscillator circuits 
over the entire frequency range. 

Band -Spread Over Entire Range 
Tuning is done with a 40 to 1 ratio 

microvernier dial. Stations are logged by 
reference to two pointers, one on the main 
shaft of the tuning condenser and the 
other on the vernier shaft. The vernier 
dial has a 2%" diameter and covers 360°. 
Thus continuous band -spread is accomp- 

lished over the entire tuning range. The 
advantage of such tuning control can be 
seen by considering one individual band. 
Take, for instance, the highest frequency 
band which tunes from 22.6 megacycles 
(13.2 meters) to 8.8 megacycles (34 me- 
ters). On the large calibrated dial this 
band is 81" long. While the long point- 
er on the main dial is covering this dist- 
ance the vernier pointer makes 20 com- 
plete revolutions on its 2%" scale, covering 
actually 15%". The 20 -meter amateur 
phone band, which is only 100 kilocycles 
wide, covers 72° on the 2%" vernier dial! 

Oscillator Is Electron -Coupled 
The beat frequency oscillator is combined 

with the first detector and electronically 
coupled to it in the 2A7 tube. This pre- 
cludes any "locking -in" effects between the 
antenna or R.F. stage and the oscillator. 
Another feature of the oscillator circuit is 
the parallel voltage feed to the anode. 
This can be seen by reference to the 
accompanying schematic circuit diagram, 
where the 20,000 -ohm resistor is shown in' 
series with the power supply and in parallel 
with the plate inductance of the'oscillator. 
This circuit arrangement tends to keep the 
R.F. output of the oscillator at a con- 
stant level over its tuning range and per-. 
'mits more efficient operation of the mixer. 

2A6oR .001.- 
75 iMF. /.05-MF, QQ SPK0. 

25-MEG 

T.F=4S6 
kc. 

b' 

.005 
MF 

NOTES 
1 .-TUNER CONSISTS OF FOUR SETS OF COILS 
L1, L2.L3,L4,L5,L6 WITH *TUNING AND 

TRIMMER CONDENSERS AHO CHANGE OVER_ 

SWfCH FOR FOUR BANOS(MOUNTEDWITHIN ONE CAN)' 

21- 0 POINTS WHERE COILS ARE SWITCHED (OlA- 
GRAM SHOWS ONLY OWE SET OF COILS) 
3'- RESISTORS ALL %4 WATT UNLESS 

OTHERWISE SPECIFIED 

S.G. SUP 

P K 

H H 
C.G 

8 
UP D.P 

H HK 

/S- 
G 

P K 

H H 

sb 80 
76 

Double Band -Pass Filter 
Only one stage of intermediate frequency 

amplification is used. This was done delib- 
erately in preference to using two or more 
stages, and not for the sake of economy. 
The 58 supercontrol tube, which is used 
here, has an amplification factor of 1280 
and, when used with effective high im- 
pedance grid and plate coupling, is cap- 
able of delivering as much intermediate 
R.F. amplification as can be used under 
actual operating conditions. 

It is common practice to make use of 
two or more intermediate stages of am- 
plification operating at low efficiency, each 
slightly off resonance with the other, in 
order to obtain a selectivity and ampli- 
fication curve which is not too sharply 
peaked. While this is good theory, from 
a practical standpoint the results are not 
always satisfactory. Tube capacities vary, 
their characteristics change and tuned cir- 
cuits shift their peaks. An oscillator, to- 
gether with an oscillograph, are necessary 
to properly readjust such an I.F. amplifier. 

The "Browning 35" makes use of a 
double band-pass filter to accomplish this 
purpose. Six tuned circuits are employed 
in this one I.F: stage, two of these being 
link circuits which are conductively con- 
nected only to ground, and are consequently 
not affected by tube variations, etc. Three 
of these filter circuits are contained in 
each of -the two I.F. transformers, the 
center one in each case being the inde- 
pendent link circuit. 
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TRANSFORMER CORP. OF AMERICA 

MODEL TC 38 
4+ F 
y, 

112 

U 

4) 
U) 

o o 
o r L,b 

53G 
1, 

V) CV # 
(J) O tiJ 
4) t.. .,r 
H li L. a c., a o. 

9:t 
5, v rI ... 

4, yóa VI ,--it d= N w o 
«., 

ift 4-4 b 
N c0.., b 0 

«+ O O o v7 CV aUN cr In 
G > r L, r+ (11 

O N ( r 
U L. 411 

4) U 
a) a 
E 
0 (/) 

u -iE 
M O 

=O 

a x O ID 
G r 4) 
70 

N NI in r) 
7 7 r 0 U) 

W S-. 
F+ r ...+ 0 4, p r+ 

et, 
x td 4) (.) ) 

.+ 
U) L. 

'O .4 o (1 

"-1 
U) N b > a v 0 '., 

O L. 4) 7 u 
Ot 

º 
M 

r 
rv) 

4) 

r U] R1 tC f0. + 
r0 r 4) 

U) on á C7 L. 

_ .9 C7 Cr G a 
ú P = rpi > .iv á 

= S 
CO 

o b et.... .4-.. = ... c G _ _ 
4-i E- w U) 

Lv a a a 4) ., p cd dpv .n 
n a á a, [ v a Cc,; L. 

4-, 
.. 

Ñ 
7 Q 0) p 

ó v, r)Nv,á o 

i o .o r a ry 



232 OFFICIAL SHORT WAVE RADIO MANUAL 

W 
U 
Z 
F- 

n 

UNITED AMERICAN BOSCH CORP. 

MODELS 470,470&,470 V. 471 G. 471V, 
474G AND 474V 
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TUBE CHART I 

THE KENRAD CORP. 

- , 

El- m / 

m Hr r 
o 

9NIMraO 3NI1100 c'24 '-'4'-' tOW NNNro 7.0<, <' N O<' N .:M0 M<'O ON 01 NO 00 . .N 1 ..<' mdN 

N01103NN00 3SY9 ór?yá9 t u r mro úm úññ ó r Itr N 1F 1 r dmmaámd ñ 
SUM 

1d10 1040,1 
ñ 

p 

. 
n8 

M.m 
roa rr ó 8 

O 

4= óó 
Wa 

ó + 
.v i a 

ó 
omoo 

. M¡m. 
ñ 
; 

0§ 
N 

í to 
H$ 

(sHxO) i(Id1n0 031ra 
aod arol 

r 
i G 

Q 
ó 

5 00 88 
ÑMt-m 

1 

e §8 
Ñm 

óó 1 
88t 00 MM 

ó 

88 r0 
o* M r. 

ó 
8 

Ñ 

00óó 
8eoó8 
1fÓ.G 

^ 

4 
g 99 

t9) 

8$m 
$ 

O 
00 

11010Yd 
NOI1YOIdIIdNr 

U 1 
Nb$x 
NI ó 

NN 
<'Op 

(l7V 

m O¢O 
1 

CrJ 

N 

'8 
m ¿2¢ 
i 

óm p 
..If1 L7 " r 

Q*'` 
Ñ,y(f 

:i 

OmmO 
N 2 ri Ór 

N 
p0 Om íOí1 

Of 

Ol V 8 .i 

O 
Q 

04 
mmC 

`fÓ 

3oNYlOnON00 
-mum 

p 
u)"Ñ" r 

. 

í 
W N N 

8 
8 Ñ r/ ri 
r-1 ri 

g 
4N 

,," 
4u) 

= 
¡, . 
,N H 

o 0 oc`¡ O 
N. -)N 

0 ógo 
.A I0 

ri r -I , 

00 0o Nr 
NN 

o b pí N H N 
.i .- 

o o N f 
.. . 

. .r 
O) 

N 

O 
o 
m 

882 tOmr 
H. 

(SWxO) 3oNY151S3a 
31Y1d 

8888 
g8o.I3 

Sg8 
N8 

888 
0~ItO. 

[t9 tDD 

88 
1 
yi 

ó08 
. 

~M 
g 8 
N 

ó8Ñ 
. . 

0ÓN 
`175 

890 
. 

gNú 
oe 
mN 

. _ 

1. 
m m 

.. . 

aooóm 

8 

,o 

8 
o 

8g8 
InaO 

1N3aanO 31Y1d 
tONOU1 

NrÍ.i. 

0000 
O N Ñ 

mNp 
O.o) 

00 
81 

.O. 
rrr 

1000 
.;;.,'44'd< 

O W 
DOOO mg N 

N001 
mmO 

00011gm 
A;;"11" 

O 
N 

0NM 
1- pIW 

00 
m 0 

O 
ro 

I¡O 

Ot.m 
m 

rr 

i 

I 301'110A 31Y1d11111111 111 1m111 151p NNt pp 
N NN++ rN N NNÑ 22 

y. 
2 122 

LNaan0 N33a0S `. 04 ON m 
co 
N 

o1N 
M N 

own 
44.01 

. 0 
N 

U N 
b N 

U u 

..1 0 
r0b 
.-aiN 

O. 
ON 

N 

l 

390110A N33110S 
.IA U: 

6-6 D 
prN . 

p 
N <182 s.I 

p 
r 8 N N N g .¡. O 

ppN .i 
N 
r0 

39Y110A 01119 
0000 rror 0000 

1$12 
000 
NOK 

00. 000 
ror 

0.000. 
w rr 0.00.0 o.fó 040 rirN 

.0.,:t0.00pp 

1211rr 
0 
o 

000 
ruM 

go. rr rn 
A. 

rnr. 
M. 

S110A 3Sa3AN1 
119,1 ó8 r 

. 

P~ 
1m : 
iú 

0 F 8 
- 

óÑ iRm 01¢ ó 8 
12 

ti 
Q 

S33NYIll IN 
1N3aaO0 Y3d 

ó 1é, g io 
71, 
m.g1. 

17 
tiósiá 'Ma1i Úi.< t§ó á¢ R 

e 
S3a3dWYIlIN 

111d1030WOWI%YW 

1. 
1.i 

1:0- . t 
3* 1 
. 

1 f:"`" 
ff13 

1 w ów`%órN 2o'1 ¢12 : 1 
óq8 

ass33>1 

28 
3.1.01d 113d 
S110A 9111. o 1 1 8 8 f ti .1, al 8 1 í í 

39Y110A N33)335 
WOWW 

.Iq . 
66 6 82 0m p p A 0. 8 8 

o 
N8 ám b bbo '.i oMG 

. 
rb 

3901103 3.1.1.1d 
WNIXW 

m^ppdo 
111 . 8op bpró NNN.NNNNM+N 

pob 
seeeOB Ñ 22e NNN.'Ú¢ oy r ^ ºmA 

13a00 
1N3NY114 

8882M 
or. l 

mmmC 00N m N Mm . Mr)r omM r M MM MM . NNM MNN NNÑ 
. 

39Y110A 
1)13)40113 

OOOOM 
NNNNm 

.. 
NN 

0440 
NNN. 

OMM 
10mt0 

N M 
m m 

MM M 
.40t0 MM 

WO W 
co 

tOtOb b 
r) MM 
m WW 

MM r) 
bb 10 

m.0 10 

CV 
oop 
89.rU)N 

.00 
013100 1/4311111d UUUU 8qqq4 t'JU 66 UUUU Q4QQ UUU <4q U U 6 Q 

UU U <4 Q 
uUu <4< UUO 46< D < U 0U 

Q « OV U.UU « Q 
U QQ Q 

UUU <Qq UUU Qqq 
300x100 

* 3d11 
3.-13..V 
[::[:.%x 

Ha[ 
11 

xáá.3 
1Fxw 

..á..i 
sk[:. 

x 1s x Ill x W z 1 xx I z z II d d l: :d d 
I 

z 
- <F 

U 
O L 

( J` i 

! 

ÓF - 
ky 

H 

10qUK.M 

gp 
1-191? 

q qo 

F 

IN 

á 
11,111111 

O 
11 .O 
1F I G 

WOWUU 

ssá 

Wq no 
Wy1 
LL( 
VW 
Wác 

Ill 

a. 
F á 
1 

W 8 

aaW 

ra O 
SWF r 

Og 

1 "óJO 
1 

q 

K W 

W 

ó 

!°1 

W 

Z O 
Woe 

W 
O 

X< 

Illó 

Ó 
O 

W 

< 

ó 
0 
Z 
W .ZJ 
K 

J O d 
ó< 

°oóoOáááóó 

WWK 
OLL 1--01. 
< 
LL 

_,WW 5 O- 
L 

c 
_ 

y 

IO1Um. 
I/ C a 

W 

(-I F 

Ell 

L81 

W 0 
W 

OWF 

ylti n0. m 
á 

1 
i 

1-i- 

Nmy 1ONq mir NdNM . Ña ma m 
Ñ 881 00 Ob b L 

br 
roóVbú rrUJar 

N N ON . * 



OFFICIAL SHORT WAVE RADIO MANUAL 135 

{ 

.11 

I-1- 

9NIMY11a 3N111110 

NOI103NN00 3SY9 

S11YM 
111d1fi0 113M0d 

(SMH0) 111UL10 031111 
H03 atol 

11013Y3 
N0111,01jIldMY 

30NY1000NO0 
1Yn11111 

(SNHO) 30NY1SIS3M 
3lYld 

nomino 31Y1d 

39Y110A 31Y1d 

1.113111013 N33110S 

39Y110A N331305 

39Y110A el 119 

S110A 35113ANI 
71Y3d 

53ü3dMYI111M 
1N3111010 1Y3d 

53113dMY111IM 
111dL10 0a MnMIzYN 

31Yld N3d 
S110A SMN 

39Y110A N331I0S 
1QINIXYM 

39Y110 31Y1á 
1111111 XY>1 

11131111110 

1N3MY1Ij 

391,110A 
1N3IY1Id 

AlddnS 11131011d 

300H1Y0 
3d 11 

TUBE CHART U 

2821 218 g211 12% 14 4 5 44 5 422 2212 S 0 1*P P8W 118 m R 

-Poo 1,-.1,-...- .-,mdm ow, -.4 N N.+ d d .!m D roml. ro 7 NrNN N d,m dPdN N N 

U.12 ná 5121 221 III 2 2 57 2 251 2112P. d. ÓAmó 1111U1 

- N ti 
N 

Lo' 

M .9. 

.-+ 

10d000ÓNOC 
N M 

p 

4m0) o2,o2,80.1 

8p "Al 
Nd'O ' 

g 1001 
rlf9g 

O 
m 

pM 
h 
Om H 

1 
m 

1 § 
10. 

§ § 
O r §§1§ tÓfm.! 

ah 
d.Ó.Or 

§1§8 
.-d'O 

§ 88§§ 4j.d' 
I 
á .. 

8 
O 
CV 

.Ó00f 

pp1ppf9 

410..1.0 
w. 

mOfO 
oo(po 

MOCWO 
(p 

d'Ñrn 

p 
pIO 

.-,Ór. 
Om 

aDN 

pp 

MW.. ; M 
jpm 

mMmN 
.1.. 

ro.0-.M 
p8 
óM.7)m , - . . ; E 

m d.N-{ .0 t 
17. 

11,118 
`: .--7 

§E§ 
.i 

§§11 11§§ §8§ 
.i 

§§ § 8V$ 8N 8r 3 
N 10 

8II§ 
.-Zr. .y 

11b8 
N W N N 

8II§ 
.-I r-I'i r -I ` 

e 
8881 

: .-I ri -I N 

y 
8888 

O 
f91c0p78Ó 

~Ol9aD 

8 
om 
8 [qN[q 

r0~ 

88 pp pO 

10N10 
r1 H 

pO 
Op p O 

I d'10m 

pO 8 pO 

pOrpJO sÓ1 
.i 

pO p O O 

8I0O 

NO M 

8 Om O 
[108 
..N1O 

.DD 

8 S Om § 
O.-1 ri- 

8 pO p O 8 
IAII)00 

f0itf' 
o00-1 p 
LlO:1 N.-I 

8 8 8 Op ONOO 
gOfOp 

Or1$ 

m 
r 
1 

ó 
§811§ ' 

l 

y 

NO...m-1 

Ó10f0 
10.10d' 

NN.-IID 
1010100 

10fOm 
¡N1.1NN 

f(VV 

10N10 
.10f 

Om0 
N10N 
f(VV M 

0000 
Mp7Ñd' 

VV MM 

0000 
.DNm.-I 
f9 CV f7 

o01q0 
1.0)IOf 

10 

OOON 
m10Nm 

0000 
mu)c0 

fV R) N 

m01010 
ÓmNO 

M 

m 
0 
m 

oOó1A 

MMN 

111I 

10 

III 13,11, 111 111 11011 1151 1111 1111 1118 1111 1 ; 11118 
nro. 
.-1 r1 

4100 
010.-. 

mf md:m 
N r+ 10.y 4 

N O 
m C 

O . m 
Of 

100 
ON 

O 
O 

mm 
ON 

' 
a 

m 

10 

m 

m 
4 4 

1Sm 8$ Isl ; 1 s II 1 II a 1 
O41q0 

a--:'Ñf`.n 

u) .00 0000 
8191°"19:11'28128 

000 000 0000 °°°40000 
18g 19 

0400 
8WM 

0004 
11g 

0400 
N1010 

0ti 0 
8 

0004 
M2 d 

ó aá : rs a: oo 1 - 
1k 
I$ 

4 w a 'c- 

5 o 14-nl 
qá 

5: 
11 " t3« G. 

$. 1$ - 
. 
ó 

1$1 
4`ám 

m 
my 

oa 
2 

:ny8h 
m 

ú 
3 3 31 Óg$5 

4 
uó8 

4 10 hl 88 55¿ 55 c3c m 5¿ 

i+í 
ó ó g 5j 

Sí 

1111 
ID 

8 08 mmmo 111 1 111 1111 
4QoN 

1 1 8 
p 1111 1N81 1111 1 11118' 

<As. N. -I. -.r 
r1 

410. 
o,..+ONO 

.-I .-I 

M1omm 10 r1010 
.-i 

1010d r 10 
Ip 00 

4%° f- 
.-I r. .-I 

..pp 

d1N0 
--in 

0000 
-1,,-1,1 

.0 
O N 
N 

10M1010 
IIpp .ON 

Ñ .-I 
OM O' 

j.j N 

21 
d O 

010104 
N10f9N 

10100 
.-INN 

0000 
NNNN 

1010f9 N.. 101010 ... M O'44 
0 .O 

If) 

NN N 
010. 
OfN 
L90 

10101010 
NNNN 

4 O 
N 4 

101010C) .... 10010 .4h 100f9 
0)10. 

M f9 . M 

U 0 8X04 U U <a8 2222 U láá 0 0 0 U U 
6 

0 U U as 6 álá 0 U U U U 
4 

U U U U 46<6 000 466 U U U U 11 6 

III f..fc G.w4.4 
aaa++faaa-a FS xS a4+ 

S G.[.. ó. 
fa4rtó F4. [6.(.4.[6.[y6 SSSF 4 w4. 4]C1 1 

hj 
w, 

HÓWW .,15 6% 
wóó áaga 
WF 
'4'41111 

gáá 

WW 

.0.y 
-I0 

F0 
Qr1.ÉY.! O 
111. 111 . 

fa - 

W 

Ópp 
1W0 ó 

o. f>. fK 
a0 

éaa8 

W á 
Ó . O.yy 

W[G 

Qo 
Fd.ii 
ó.Q^_F. El 
88a 

W 
gQÁ 
O 

aaf+. ~ 
.7H1 l 

Ó Ó 

,rO- ! 
1 1 

1 .7 

1 1 

f 
WCI tWl- ó0 

wk 

y áJ .] 
1Z á 

GW OO 

Pw a 

..7..]ó I 
ÉaaóW 
-g0fqyI Ó E 

ó rr^ 
mG7r. 

.¡.£.y].p£7,pÓ. 

Ó66E 
%ó8 

G W 

O 1 

0 

.0y 

.7 ..] 

Z 1 

óñQW 
fOÓ 
EÉl 

1°c ry 
Wpág,:foa 

Ó61F 
%fXfxp 

t 
áww 

á¡({. 
Óf14PG 

W-511111 l 
ó 
1-w1.w.1 

[.7G fIÓ 

á 
Ó fOay 0 F 

k py 
r. 

y0 
{.1y.'7.` 

.7 1 
w 

1 1 

.O -. NNN Ñr0 MMM10 fOM M/d d' .f 44 d áISId 102%2 W r rrgr P8m 1g1 m 8 

I 



2.36 OFFICIAL SHORT WAVE RADIO MANUAL 

4-1 

7-5 

P 

5-4 

6-8 

Po 

7-4 ' 

4-2 

4-7 

G2 

5 -5 

6-4 

6-9 

K 

7-5 

TUBE CHART ID 

4 -3 

5-1 

GI 

G2 

5-6 

GI 

4-4 

G2 

5-2 

<G S V 
G2 G3 

ro 6-1 

8-6 

AGo 

Cl 

G2 G3 G2 G10 
G1p 

OUTPUT 
K 

P 

7-1 

Cl 

7-6 

7-2 

K 

7-7 

4-5 

Cl 

5-3 

6 -7 

DP 

7-3 

P 

SHELL He.K 

KEY 
5-A 

G2 



OFFICIAL SHORT WAVE RADIO MANUAL 237 
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Compact, Inexpensive 
paper condensers for 
tight places and flat 
pocketbooks. 

ER°K 
ass 

Metal -case paper con- 
densers for good-looking 
assemblies and lowest 
cost in long run. 

1'l7 E 

1NN` : 
'Cardboard case electro- 
lytics ... maximum ca- 
pacity and working vol- 
tage values in minimum 
bulk. 

Metal -can electrolytics 
... enormous capacity 
and working voltage val- 
ues in minimum bulk ... 
multi -section units, too. 

. 

: 
. 

. N ! k,e, 

. . . 

Built to Stand 
the Gall! 

O R that critical high -frequency tuning circuit, high- 

fidelity amplifier, power pack ... anticipating 

those superlative results of 1935 radio technique ... and 

building for long, satisfactory, economical service-be sure 

to use AEROVOX condensers and resistors, because: 

AEROVOX components represent the greatest variety 

in essential condensers and resistors. They come packed 

in individual yellow -and -black cartons ... free from un- 

necessary handling and tampering and tha'shopworn loolk 

of unpackaged goods. And in each carton you find the 

AEROVOX guarantee slip protecting you against defec- 

tive materials and workmanship. Finally, behind that 

AEROVOX label stands a research, engineering and 

production reputation second to none. Why pay more 

for less quality? 

FREE DATA New catalog covers complete line 

of condensers and resistors. Also 

sample copy of Research Worker ... the cream of the 

crop of monthly radio developments. 

Mica condensers in 
molded end in metal 
cases . . . available in 
thirteen standard types 

. every capacity and 
voltage. Ideal for pre- 
cision work, especially at 
those higher frequencies. 

; _ j 7..111......._ 
o 

Adjustable Pyrohm resis- 
tors . . . wire -wound; 
vitreous -enamelled; one 
or more slide bands; re- 
movable mounting feet. 

Pyrohm resistors . 

from tiny 5 -watt to huge 
200 -watt . . . all resis- 
tance values ...positive 
conductivity; noiseless 
operation. Conservative- 
ly rated. 

AEROVOX CORPORATION' 
70 WASHINGTON` STREET, BROOKLYN, N. Y. 

Soles Offices in All Principal Cities 
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LEGEND FOR BASE CONNECTION 
DRAWINGS 

SUBSCRIPTS 

A-Ampiifier Elements 
0-Oscillator Elements 
D-Detector Elements 
M-Midpoint 
R-Rectifier Elements 

DRAWING No. 1: 

OUTLINE DRAWING No, 5. 

OUTLINE DRAWING No. 9 

alMEmglik 

:OUTLINE DRAWING No. 2 

OUTLINE 'DRAWING No. 6 

OUTLINE DRAWING No. 10 

LEGEND FOR BASE CONNECTION 
DRAWINGS 

G-1-Control Grid P-Plate 
G-2-Screen Grid K-Cathode 
G -3 --Suppressor Grid NC-No connection H-Heater DP-Diode Plate 
F-Filament AG-Anode Grid 

QUTI.INE DRAWING No. 3 

OUTLINE DRAWING No. 7 
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¡OUTLINE DRAWING No. 12 

OUTLINE DRAWING No. 4 
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Receiving and Transmitting 

Parts and Sets 

Complete Stock! - Immediate Delivery! 

Do not hesitate to send your order to the 

Harrison Radio Co. for any and all Radio 

Merchandise you need. You are assured of 

receiving the best equipment at the lowest 

wholesale prices in the country. 

Here are just a few of the lines in stock: 

HAMMARLUND-NATIONAL-LYNCH-RCA 

CARDWELL - ROYAL - SYLVANIA - BUD 

BURGESS - WESTON - ICA - JOHNSON 

IRC-OHMITE-TRIMM-G. E.-CENTRALAB 

Send for our Latest Catalogue. FREE bulletin of any of the above 

UTARRISON RA11110 CO, °'raD . York 
kCy1b t 

**THE HOME OF" FOUR STAR SERVICE** 

LEARN CODE 
The Way You'll 
Be Using It 

BY SOUND 
There is only one way to learn to read code and that 
is by listening to code. There is only one way to 
learn to send code and that is by HEARING your 
own sending repeated back to you. That is why so 
many schools and other organizations teaching code 
rely on the Teleplex code teacher. That is why 
Teleplex has taught code to more operators than all 
other methods combined. There can be no guess 
work with Teleplex because it records your sending 
on embossed copper tapes. You can therefore see 
and hear exactly how you are making your signals. 
We furnish. complete course, lend you the New Im- 
proved Master Teleplex, give you personal instruc- 
tion with a MONEY BACK GUARANTEE-all at 
a surprisingly low cost per month. 

STANDARD TELEPLEX No..2 
The Ham Special 

This type unit tines a heavy waxed 
paper tape having two rows of 
perforations running in opposite 
directions making it unnecessary 
to rewind the tape every time it 
is run thru the instrument. 

$11 x95 with complete course 7J of instruction. 
Write today for catalog 

at no obligation 

TELEPLEX COMPANY 
76 Cortlandt St. New York, N. Y. 

TELEPLEX 
The Standard 

After using Teleplex you 
too will realize why it is 
the "choice of of those 
who know" and why it is 
selected by most of the 
schools teching code as 

the standard. We are the 
originators of code 
teaching instruments 
using a double row of 
perforated tape. 

A Trimm Phone For Every Need 
The Trimm Featherweight 

Natural Selection of Operators 
Throughout the World ... 

BECAUSE: IT IS 
EXTREMELY SENSITIVE 
LIGHTWEIGHT - ONLY 4:1 OZ. 
MORE COMFORTABLE 
DURABLE - WILL WITHSTAND ROUGH 
TREATMENT WITHOUT INJURY. 
CAPABLE OF OPERATING AT HIGH AS 
WELL AS LOW TEMPERATURES - - 

MOIS PURE PROOFED THROUGHOUT. 
MANY TYPES OF HEADBANDS 

TO MEET SPECIAL REQUIREMENTS 

TRIMM RADIO MFG. CO. 
1528 ARMITAGE AVE. CHICAGO, ILL., U. S. A. 

is the 

IF YOU FIND 
That the 1935 OFFICIAL SHORT - WAVE 

RADIO MANUAL 
contains VALU- 

_- _ 
A BLE information 

- 1934 

. bFFICI,5+i-x. 

SHORT -.WAVE 
RADIO 

MANUALe 
r.,:..COMPLETE e,, 

EXPERIMENTER'S , 
SET BUILDING AND 

SERVICIKG GUIDE 

; FULL DIRECTORY' 
. OF ALL ' 

W SHORT AVE RECEIVERS -f; 

and diagrams, do 
not overlook the 
fact that the con- 
tents of the 

1934 
EDITION 

are totally different 
and contain circuits 
and descriptions 
that will greatly aid 
you in your work. 

Fill out coupon 
below for your 
copy and mail 
with 

12" 

SHORT WAVE CRAFT, M-35 
99-J01 Hudson Street, New York, N. Y. 

Gentlemen: I enclose herewith my remittance of $2.50 for which you are 
to send me. POSTAGE PREPAID, One Cony of the 1934 OFFICIAL SILORT- 
WAVE RADIO MANUAL. (Send remittance in check or money order. Reg- 
ister letter if it contains cash, stamps or currency.) 

Name 

Address 

City State 
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ll, 

New "ACORN" 
ULTRA HIGH 
FREQUENCY 

SOCKET 

For .5 to 5 -meter work. 
A real low - loss ach- 
ievement. Isolantite 
base, with top and 
sides highly glazed. 
Silver-plated, double - 
grip, non - slipping 
spring clips. 1%" dia- 
meter. 

HAMMARLUND 

/I 
XP -53 . 

t 

LOW - LOSS, LOW - PRICE 

COILS and COIL FORMS I 

Get more stations, louder signals and sharper tuning. 
Users say they out -perform any other coils at any 
price. "XP -53", the new Hammarlund low -loss dielec- 
tric, has noartificial coloring to cause losses. Forms 
are ribbed for air -spacing, have easy -grip flanges 
and handy "Meter -Index" inserts for coil ranges. 4 or 
6 -prong coils for 15-270 meters. Extra coils for 
broadcast band. 

}aw 51 u'94 ssa Al!'" 
-'S pe4nquyS4 "90 8 OOu' 

0.a 9u, 50'Su'y5npuI 
O,oS 04!091041 .spu'g ,nOy'm' 
4O40w 091 PYP 08 'OP '0Z 094 
ui'Su'p'dwi }oswtto 000'005 
witty "OW 509 09095 441111 

-5(1'J4 Aynp-An'O9 09j Tutu 
Ag5'd'S p0yngi,+sia sG,90 5E 
5u'4spo, wa 9w v¿ a5u'4 

-5npu1 'OJOS o4i4u'iosi uo punch.. 
.pOsin'p ¡GAO 09095 d pal 
-pubs aus4u0wdoienap punl 

vu,uJ'H n\a0 19uo005:' o.j 

S3)IOHD 
il311IWSN`db1 

Puo a 

RECEIVING and TRANSMITTING 
CONDENSERS 

Whatever your condenser need may be, Hammarlund 
makes it in the required capacity rating-eighteen differ- 
ent types, for receiving, transmitting, balancing, padding, 
antenna tuning, etc. 

And as to QUALITY-practically 
every amateui and professional 
operator, and every radio manu- 
facturer throughout +he world, since 
1910, has respected Hammarlund 
prestige. 
Hammarlund Condensers will im- 
prove the performance of any cir- 
cuit. 

JfmmarIund 
Bº1-tcx. Tdrtiio 

PP£C,S,ON 
PRODUCTS ' 

Presents 

NEW 
HIGH - FREQUENCY 

SOCKETS 
Hammarlund originated low -loss, wafer - 
type Isolantite sockets. Only the high- 
est grade, lowest -loss, strongest Iso- 
lantite material is used-glazed on top 
and sides and "Ceresen" treated under- 
neath to prevent surface leakage. 
Due to unique square -inset anchorage, 
contacts can not twist, loosen or shift 
position with changes in temperature 
and humidity. The new circular Guide - 
groove makes insertion easier. For 4, 5, 
6 or 7 prongs. 

, 
r 

Canadian Office: 
41 West Avenue North 

Hamilton, Ontario 

Write Dept. OM -35 for catalog. Attach ioc for new 
32 -page Short -Wave Manual of most popular circuits. 

Hammarlund Manufacturing Co. 
424-438 W. 33rd St.. New York 


