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VARIABLE CRYSTAL

The Bliley Vari-X, with VF2 Crystal Unit,
combines full quartz crystal stability with the fre-
quency flexibility of a self-excited variable oscil-
lator. Engineered for operating convenience,
this crystal controlled variable frequency exciter
is easily placed in service. Set the Vari-X beside
your receiver, couple it to your present oscillator
stage by means of the concentric cable supplied,
plug in the a. c. power cord, insert two crystal
units and you’'re all set for action.

Output is obtained on 40 or 80 meters simply
by rotating the tuning knob and watching the
electric eye for resonance. Either crystal is in-
stantly chosen by a convenient selector switch.
To vary the transmitter frequency, simply rotate
the knob on the VF2 Crystal Unit in use. If you
now have 40 or 80-meter crystal units, of any
type, so much the better—they'll work in the
Vari-X.

See your Bliley Distributor at once for full
details—ask for Circular D-2.

BLILEY

'Iea)ﬁ,—X

\au—-X

PAT. APPL'D FOR

OSCILLATOR

with VF-2
CRYSTAL UNIT

Developed especially for the
Vari-X, the VF2 80-meter Variable
Frequency Crystal Unit is another out-
standing development by Bliley engi-
neers. Mechanically, the VF2 Unit is
the same as the well-known VF1 Varia-
ble Crystal Unit but, through the appli-
cation of a special crystal cut, the fre-
quency variation is doubled to approx-
imately 12kc. When frequency multi-
plying, the variation approaches24kc.
at 40 meters and 48kc. at 20 meters.

The VF2 Crystal Unit is intended
for use only in low-power oscillators,
such as the Vari-X, where crystal heat-
ing is negligible. Properly excited,
the VF2 Unitprovidesnew wide-range
variable frequency crystal control.
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A NEW 100 WATT TRANSMITTER

at Less Than You
Could Build 1t Yourself

\\ !” i It is only natural that the “largest builders of ama-

teur communications equipment,” with unlimited
x ' engineering and production facilities, should de-
. QR velop such a transmitter. You could not build one
N ) like it yourself except at a cost far in excess of its

price. Even THEN you might not have a transmitter
which would equal the performance of the new
HT-9. Note some of its special features:
The HT-9 is a five-frequency phone and CW unit,
rated at 100 watts on CW and 75 watts on phone (car-
rier output). Coils are available for all bands from 1.7
to 30 megacycles. Exciter coils for five bands can be
plugged in, pretuned, and left in the transmitter.
Band-switch, controls and meters, governing every
function of the transmitter, are all on the front panel.
100% modulation with very low distortion is as-
sured. Carrier hum is at least 40 db below 100%
modulation. Any medium-level high impedance type
of microphone can be used. Built for 110 volts 50-60
cycles AC. Dimensions: 28" x 185" x 115" high.
The new HT-9, with all these advantages, sells for
$199.50 less only coils and crystals. And you may
have it from your Distributor on TIME PAYMENTS

if you wish.

the La“icra[‘l'ers ine.

CHICAGO, U.S5.A.

WORLD’S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT
e 3 o
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SAVE $2.40
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2 issues* at 50c = 1.00
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A 2-year subscription costs $4.00

You save (in U.S.A. or Canada) $2.40

(For foreign rates, see opposite page)

RAD IQF todiisziet ol 1300 Henwood Road, Sgnta@r_
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Past °
Present
and
° Prophetic

Duel

Anyone who doubts that the editors of this
magazine are really and truly hams should
listen in on one of the “discussions” that
usually rages the minute any one of said
editors starts extolling the advantages of a
new piece of equipment he has designed.
Take, for instance, the case of the field
strength meter described last month. The
standard field strength meter arrangement for
lab use has been the one shown by Dawley
in the April, 1938, issue. This meter com-
bines low cost, portability and reasonably high
sensitivity. However, Editor Smith thought
it might be possible to build one with higher
sensitivity that would require but few more
parts. After running through all the circuits
from a diode with d.c. amplifier to the super-
het type he wound up with the grid leak de-
tector arrangement described in the article.

When Smith’s f.s. meter was finished
Dawley immediately challenged him to a duel
with field strength meters at any distance.
The challenge was accepted and with varjous
members of the staff standing by as seconds,
cheering section and onlookers the test was
run off. The result? Smith by a nose. And
now we have two good field strength meters.
Dawley’s has a few less parts but Smith’s
is a little more sensitive to weak signals; take
your pick.

Straw Vote

To help us to know what you want to
read about we have been conducting a little
“Gallup Poll” of our own on your interests.
If you are one of those who received a ques-
tionnaire and have not yet dropped the reply
card in the mail, will you please check it and
send it on its way? Some of the things we
are learning from the poll have rather sur-
prised us. If anything really important or
startling turns up we will let you know in a
future issue.

80 and 160 in Your Own Back Yard

One of the things that we don’t need a
poll to tell us is that a large group of you

6

want some dope on simple but effective
“power gain” antennas (not necessarily di-
rectional) for the lower frequencies. This is
a hard nut to crack. The broadcasters have
put a lot of thought to the problem, and
while they have some pretty effective antennas
for their purposes they aren’t exactly simple.
However, Maurice Kennedy’s top-loaded ver-
ticals on page 20 are one solution to the prob-
lem. And this type doesn’t require an acre
of salt marsh for effective operation.

History Repeats

Many years ago the amateurs were given
everything below 200 meters because these
frequencies “weren’t much good for anything.”
It later turned out that these kilocycles were
the most valuable portion of the spectrum;
so the amateur had to give back the lion’s
share of these frequencies.

A few years ago the amateurs were given
generous allocations in the w.h.f. range be-
cause “there is so much room down there and
the frequencies are not needed for anything
anyhow, at least for the present.” A short
time ago we lost some of our uh.f. alloca-
tion; we couldn’t prove that we were using
it to good advantage.

What with the current scramble for uwh.f.
allocations, now that these frequencies are in
such demand for police, facsimile, frequency
modulation, television, etc.; it behooves the
brethren to begin making better use of the
amateur frequencies above 30 Mc. This is
especially true in view of the fact that the
F.C.C. “reserves the right to cancel or change
these frequencies without advance hearing or
notice,” when speaking of the 112- and 224-
Mec. bands.

Besides, it appears that playing with fre-
quency modulation on the ultra highs is go-
ing to be more fun than working dx, at least
until some of the dx returns to the air. To
help get things started Associate Editor
Norton built up the f.m. tranmitter shown on
page 11. If the 75 watts of output happens
to be more than you need at the present, less
power may be obtained by applying the same
design principles to smaller tubes. A lower
powered version will appear shortly.

You Can Take It With You

If you like to keep in touch with the
amateur bands no matter where you happen
to be, Technical Editor Dawley’s battery
powered converter on page 23 will prove to
be a handy piece of equipment to keep in the
car. With this converter the amateur and
shortwave broadcast bands will be available
wherever there is a broadcast receiver. When
used with a battery portable broadcast set or

[Continued on Page 91}
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T-40 and TZ-40

TAYLOR WONDER TUBES—T-40 and TZ-40, because
of their outstanding performance and nnmatched value,
assumed immediate Sales Lceadership upon their an-
nouncement 27 months ago. Many “Challengers® have
appeared in the $3.50 price elass but the T-40’s and
TZ-40’s still lead in sales, performance and value. Your
parts distributor will testify to this.

The thinking amateur insists
on the popular Taylor Won-
der Tubes because of the
greater SAFETY FACTOR
made possible by the use of
Processed Carbon Anodes, He
knows that Nickel Anode
Tubes can’t stand overloads
and that thousands of ama-
teurs recommend T-40’s and

TZ-10"s. Proof of this is heard

YeS e the WONDER continuously ON THE AIR.
TUBES LIS Champs DID YOU GET YOUR MANUAL
bY ACTUAL FACTS_ Send five cents in stamps or coin

direct to us or get one FREE

not bY mere ClCIimS' from your distributor. All new

material. SeeT-40 and TZ-40 dual

23,000 SOLD TO DATE ratings . . . 1,500 V. at 150 MA.

All distributors now have TW-75's in stock and are report-
ing great interest, enthusiasm and sales. The TW-75 is °

Taylor’s newest streamlined beauty in Thin-Wall-Carbon 50 . |
Anode Tubes. Rated at 350 watts input . . . only $8.00. L% Tul, /

“More Watts Per Dollar’’ [u il

cc I »N— ©
_@_T_ @

TAYLOR TUBES, INC, 2341 WABANSIA AVE, CHICAGO, ILLINOIS
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ADJYUSTABLE L1 NIK
COUPLING

.....b".Y,BUD l

¥ “OLS” SERIES
50 Watt Rating

. These adjustable link
coupling coils offer the
transmitter builder a con-
venient means of control-
ling excitation or output
on each band. Each coil has
its own link which is ad-
justed by moving it in or
out of the coil, depending
upon the amount of cou-
pling desired.

“VLS” SERIES
500 Watt Rating

The outstanding feature of this new series of
inductances is the adjustable spiral-wound link.
This type of winding enables one link to be used
for all bands without restricting the coils to one
diameter, enabling the proper form factor to be
maintained on all bands.

“OLS” SERIES “VLS” SERIES

Cat. No. | Capacity | Net Price Cat. No. [_ Capacity |_Mc_e_

" F——— e VLS-10 | 21 mmid. | $141

OLS-10 | 21 mmfd, | $90 VS20 | 2 mmfd | 156
0LS-20 | 33 mmfd. | 90 CVLS-40 | 36 mmfd. | 171
% OLS-40 | 50 mmfd. 90 _VLS-80 | 70 mmid | 201
oLs80 | T5mmd. | 90 P KL WL

— R ase and link |
OLS-160 | 95 mmfd. | 90 | AM-152 | Tuenbly cor 270

A copy of the latest BUD Catalog may be had at your jobber’s.

BUD RADIO, INC.

CLEVELAND, OHIO

e 9 o
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A 2.5 Meler

By LEIGH NORTON, *

WG6CEM

Frequency Modulation has caused quite a flurry of excitement

in both amateur and commercial ranks.

The transmitter de-

scribed in this article is designed to put out 75 watts of f.m.
in the 114-Mc. band. Those interested in the highly intriguing
f.m. subject will find that the transmitter should answer their
requirements in regard to power and ‘modulation capability.”’

Whether we like it or not it appears that
we are going to have to put up a fight to
retain our u.h.f. bands. The commercial
television and frequency modulation inter-
ests are going to require large slices of ultra-
high frequencies for these wide-band serv-
ices, and non-occupancy of our portions of
the u.h.f. spectrum is practically an admis-
sion that we are not interested in retaining
them.

Frequency modulation, with the many ad-
vantages it shows——particularly those in re-
gard to modulator power and noise suppres-
sion—is reviving general amateur interest in
the 112- and 224-Mc. bands. This is a
healthy sign and it is to be hoped that the
advantages to be obtained through the use
of f.m. will justify the renewed interest.

F.M. Fundamentals

The theory of frequency modulation has
been well covered in the amateur press’ and
will not be gone into here except where it in-
fluences the transmitter to be described. One

# Associate Editor, Rapio.

!Kruse, "Armstrong System of Modulation,”
Rapto, January, 1936, p. 62. Singer and Harri-
son, "‘Frequency Modulation Fundamentals,” Ra-
D10, January, 1939, p. 13. Seiler, "An Experi-
mental Frequency Modulated Transmitter,” Ra-
p1o, January, 1939, p. 75. Noble, “Frequency
Modulation Fundamentals,” QST. August, 1939,
p. 11. Grammer and Goodman. “Wide-Band Fre-
quency Modulation in Amateur Communication,”’
QST, January, 1940, p. 11.

11

of these points of influence is in the choice
of frequency “swing’" under modulation which
the modulator must provide. The noise-sup-
pression characteristic of f.m. is directly re-
lated to the bandwidth used, or the swing
each side of center frequency under modula-
tion, and the audio pass band of the receiver.
Generally speaking, the greater the swing
the greater is the noise suppression for a given
receiver audio pass band, provided the re-
ceiver i.f. stages will accommodate the wider
swing. And here we have the insect in the
ointment—using a wider swing in the trans-
mitter than the receiver is designed to han-
dle will result in distortion of the received
signal. Therefore we must have some sort
of a standard —some generally accepted
amount of swing which, loosely speaking,
will correspond to “100 per cent” frequency
modulation in amateur practice. For this
purpose the 50-kc. total swing suggested by
Grammer and Goodman' would seem to be
an entirely satisfactory starting point. A lin-
ear frequency-modulation voltage character-
istic is not too difficult to obtain in the trans-
mitter over this range, and a reasonable
amount of amplification may be obtained in
receivers using i.f. stages having a bandwidth
of this order.

However, we must not make the mistake
of definitely tying ourselves down to such a
relatively small swing (compared to the 100-
150 kc. range used by the commercial services)
without first making a thorough investiga-
tion of the advantages, if any, to be obtained
through the use of a wider band. In any
case, the transmitter should be capable of

WWW.americanradiohistorv.com
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Figure 1. A typical frequency-voltage char-

acteristic of some of the simpler modulators

tried. The linear portions of the curve are

too short to give any promise of successfut
use as frequency modulators.

the wider swing to allow its effective use
with receivers capable of accommodating
greater bandwidths; the maximum sensitivity
in the receiver will be obtained when the
transmitter swing corresponds to the swing
which the receiver is designed to handle.

When a superregenerative type receiver is
used, the receiver's audio output increases
with the transmitter swing under modulation.
In the transmitter to be described in this
article the increase in audio output from a
superregenerative receiver varied directly with
the transmitter swing up to 800 kc., which is
the maximum linear swing obtainable with
the modulator used.?

These considerations seem to call for a
wider frequency modulation capability in the
transmitter than is expected to be necessary
under most conditions. This is necessary if
any worthwhile experiments are to be carried
out, and also to allow the effective use of the
simple superregenerative receiver whenever it
may be deemed advisable or convenient to do
s0.

The Frequency Modulator

There are numerous methods of obtain-
ing frequency modulation. These vary in

* It might be thought that a swing of this mag-
nitude would cause considerable interference, and
this is true where amplitude modulation receivers
are concerned. However, commercial experience
has shown that as long as the ratio between the
Jesired and undesired frequency modulated sig-
nals exceeds two to one no interference will be
noticeable in a f.m. receiver

* Armstrong, "A Method of Reducing Disturb-
ances in Radio Signaling by a System of Fre-
quency Modulation,” Proc. I.R.E., May, 1936,

ADIO

APRIL

complexity from the Armstrong phase modu-
lation system® at one extreme to the simple
loop-modulation process at the other. For
amateur purposes it is essential that the fre-
quency modulator be simplified as much as
possible—as long as the simplification does
not cause non-linearity or amplitude modula-
tion. Almost any of the simpler systems will
give linear frequency modulation over a small
range of swing and still be essentially free
from amplitude modulation. Unfortunately
the linear range of the simpler systems is
usually not great enough to permit a 50-kc.
swing at 215 meters. A hypothetical ex-
ample of a typical frequency modulation
voltage characteristic of an average simple sys-
tem is shown in figure 1. This characteristic
is not necessarily that of any one of the
simpler systems in particular, it is merely rep-
resentative of the average observed voltage-
frequency characteristic of some of them.
Some of the systems tried were worse than
this curve shows, some were better. Some of
them even showed a reversal of frequency-
voltage relationship after a certain point was
reached. In nearly every case a certain amount
of amplitude modulation was observed. While
amplitude modulation to a certain degree in
a positive direction can be tolerated in a fre-
quency modulated transmitter which has sev-
eral stages between the oscillator and the
antenna, its presence in a negative direction
to any great extent will necessarily result in
negative amplitude modulation of the output
and must be avoided.

It is quite possible that some of the fre-
quency modulation systems which were tried
and rejected during the process of develop-
ment of the transmitter may respond to com-
pensating factors which be be introduced into
them. Further experimentation along these
lines is being carried out at the time of this
writing. Some of the possibilities include the
use of a vacuum tube as a variable resistance
in a series with a reactance, either inductive
or capacitive, coupled to the oscillator tank,’
the use of the no 4 grid in a pentagrid con-
verter tube such as a GA8 as a frequency
varying element,® and the use of plate voltage
variable at audio frequencies on an e.c.o, the
screen voltage being fixed and the output be-
ing taken from the grid tank. Another possi-

" Travis, "Automatic Frequeocy Control,” Proc.
I R.E., October, 1935 Crosby, “"Frequency Modu-
lation Propagation Characteristics,” Proc. I.R.E.,
June, 1936. Mathes and Whitaker, "“Radio Fac
simile by Sub-Carrier Frequency Modulation,”
RCA Review, October, 1939.

SRCA Application Noie No. 87, figure 4.
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Figure 2. The voltage-frequency characteristic

of the reactance-tube modulator. The portion

of the curve labeled ‘‘normal operating range”’

is that part required for a 50-kc. total swing

at 114 Mc. The drop-off at the extreme posi-

tive end of the curve is caused by the grid
going considerably positive.
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bility is the use of a short length of line to
transform a wvariable resistance such as a
vacuum tube to a variable reactance in series
with the oscillator tank.®

Reactance Tube Modulator

The best of the frequency modulators tried
in the experimental layout of the transmitter
proved to be the conventional reactance tube.
That is, the reactance tube modulator is con-
ventional as far as the appearance of the cir-
cuit goes; the correct values of the components
are rather critical in some parts of the circuit.

The reactance tube is a useful gadget or-
iginally intended to be used as a frequency-
varying element in broadcast receivers using
af.c. There are numerous variations of the
basic circuit but the essential requirement is
that the grid be supplied with an r.f. voltage
of such a phase that the plate draws a lagging
current, the plate-cathode circuit of the re-
actance tube being connected across the os-
cillator tank. The effect of the lagging cur-
rent drawn by the reactance tube is to make
it appear as an inductance to the oscillator
tank. Thus the oscillator tank circuit has
two inductances in parallel, the oscillator coil
and the reactance tube. The effect of two
inductances in parallel is a resultant in-

® Eastman and Scott, “I'ransmission Lines as

Frequency Modulators,” Prog, I.R.E., July, 1934,

FREQUENCY SHIFT. Kc.,

AT 114 Mc.
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ductance less than either of them. Hence
the frequency of the oscillator is raised
by the application of the reactance tube.
Stnce the effective inductance presented
by the reactance tube may be varied by
varying its transconductance, a conveni-
ent method of varying the resultant os-
cillator tank inductance, and consequent-
ly the oscillator frequency, is provided.
When this inductance is varied at an
audio frequency we have frequency
modulation at an audio rate.

There are probably a dozen different
configurations of the basic reactance-
tube circuit. The difference in the vari-
ous arrangements is principally in the
method used to obtain the required
phase difference between the r.f. voltages
on the plate and grid of the reactance
tube. The simplest of these arrangements
is the one used in the transmitter. Here

a 90-degree shift is obtained by the use of a
resistance-capacity network acros the oscillator
tank. In this case Rs is the resistance in ques-
tion and the capacitance is provided by the
grid-to-cathode capacity of the 6SJ7 and the
distributed capacity of the r.f. choke. Con-
densers C. and C: serve merely as coupling
condensers to isolate the d.c. voltages in the
circuit. Resistor R: improves the linearity of
the frequency modulator; when it is omitted
from the circuit the voltage-frequency char-
acteristic of the circuit falls off rapidly on the
positive grid voltage side. The use of a series
screen resistor and a rather high value of
semi-fixed bias on the reactance tube are other
factors which aid in giving linearity to the
frequency modulator. The values of resistors
shown should he duplicated exactly if similar
results are to be expected.

The result of the experimentation which
went into the choice of values for the re-
actance-tube components is shown graphically
in figure 2
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Figure 3. Amplitude modulation characteristic

of the frequency modulated oscillator. The
amplitude modulation may be seen to be so
small as to be insignificant,
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The transmitter is constructed on two chassis.
1.f. at 38 Mec., which is tripled to 114 Mc. by the output stage at the right.

From the graph it may be seen that the
reactance-tube frequency modulator is linear
far beyond the 50-kc. swing expected to be
required for operation with a frequency
modulation receiver. In fact the linearity ex-
tends approximately 400 kc. each side of
center frequency, or a total swing of 800 kc.
This wider range allows the effective use of
a superregenerative recerver when the occasion
may arise and also provides a linearity
“safety factor” when used with conventional
frequency modulation receivers, even when a
swing of 200 kc. or more is required by the
receiver for full output. For normal opera-
tion (50-kc. swing) a peak audio voltage of
but 0.8 volt is required at the grid of the
reactance tube.

The amplitude-modulation characteristic of
the oscillator is shown in figure 3. Here the
relative oscillator tank r.f. voltages are plotted
against the modulator grid voltage. As in
figure 2 it may be scen that the circuit is
capable of handling considerably more fre-
quency modulation than is expected to be
necessary.  The amplitude modulation, while
all in a negative direction, amounts to less
than S per cent at modulator grid voltages
corresponding to an 800-kc. total swing. Over
the operating range (50-kc. total swing) no
measurable amount of amplitude modulation
was obscrved. A check on the complete trans-
mitter showed no measurable amplitude

RADIO
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modulation over the linear range of the
modulator, indicating that the small amplitude
modulation in the oscillator when it is fre-
quency modulated to such an extent that a
deviation of 400 kc. each side of center fre-
quency is obtained is wiped out in the suc-
ceeding transmitter stages.

Exciter R.F. Lineup

The use of a power push-pull tripler as the
output stage of the transmitter required that
the exciter end up with a stage operating on
38 Mc. for an output frequency of 114 Mc.
There are a large number of oscillator fre-
quencies which in conjunction with various
combinations with doublers, triplers, or quad-
ruplers will yield the desired output fre-
quency. However, since it was desired to use
an HK-24 as a doubler in the output stage
of the exciter and thus do away with neu-
tralizing worries, the excitation requirements
seemed to call for two doubler stages between
the oscillator and the exciter output stage.

The original design of the exciter called for
6LG's in the doubler stages. The 6LG's looked
all out of proportion driving the diminutive
HK-24, however, so GFG's were substituted to
“see what would happen.” Nothing happened
except that the tube cost went down con-
siderably the output as indicated by the
grid current to the HK-24 remained the same.

The exciter at the left puts out frequency modulated

el “'
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C.:—75-pupfd. midget
variable
C:—35-upfd. midget
variable
Cy—25-upfd. midget
variable
C,—20-pufd, varia-
ble, .070” spacing
C;, C;, C:i—.003 uftd.
mica
C.—.0001-pufd. mica
C:—.0001-ufd. mica
Cw, €:1—.00005-ufd.
mica
C>—.01-pufd. 400
volt tubular
C.;:—.003-ufd. mica
Ci~—8-ufd. 450 volt
electrolytic
Cis, Cis, Ci7, Cis, Cuy,
Ca, €, Co—.003.
ufd. mica

Figure 4. Wiring Diagram of the Exciter.

C23—.002-pfd. 2500
volt mica

C.s—.02-utd. 400 volt
tubular

C::—8-utd, 450 volt
electrolytic

Cus—10-pufd. 25 volt
electrolytic

Cx—100-pufd. zero
temperature coeffi-
cient ceramic

Cor, Co—.003-ptd.
mica

Ri, R2, Rs, Ri, R=—50
ohms, 1 watt

R¢—100,000 ohms, 15
watt

R;~—2500 ochms, 1
watt

Rs—60,000 ohms, 1
watt

R:—100,00 ohms, 1
watt

R1w—150,000 ohms, 2

S—Two section, 5

watts position ‘‘Ham -
R1+—25,000 ohms, 10 switch®
watts T:—6.3 volts, 10
R;:—1000 ohms, 1 amps.
watt T.—Triode plate to
R1.~—50,000 ohms, 1 500-ohm line
watts RFC—21,; mh.
Ri;, R15—500 ohms, M—0-150 ma.
10 watts Li—17 turns of no.
Ri;—15,000 ohms, 10 22 d.c.c. wound to
watts a length of 74 inch
R1:—5000 ohms, 20 on 114" dia. form.
watts Cathode tap 6 turns
Ri>—10,000 ohms, 1 from ground end.
watt L:—20 turns no. 14
R:—2000 ohms, 4 enam. 1" dia., 1-
watt 54" long
R0, R21—50,000 ohms, Li—15 turns no. 14
Ve watt enam. 34" dia., 1-

R:—1 megohm po-
tentiometer

R2—50,000 ohms, 15
watt

35" long

L—10 turns no. 10
enam. 1” dia., 2-
Y2 long

The oscillator is also a 6F6. It is arranged
as a conventional e.c.o. with impedance coup-
ling to the following stage. Omitted from the
diagram is a 25,000-ohm, 2-watt series drop-
ping resistor to the oscillator screen. The out-
put obtained across the plate r.f. choke is not
great, but it is sufficient to excite the following
doubler to full output. A moderate amount
of capacity across the oscillator tank coil is
provided by a 75-pufd. midget variable in
parallel with a 100-pufd. zero temperature

coefficient ceramic condenser. With the coil
specified in the diagram caption the capacity
required to hit 4750 kc. in the oscillator is
about 160 pufd, 100 ppfd. of this being
supplied by the fixed condenser, of course.
The two doubler stages following the os-
cillator are quite conventional. The two
stages are identical with the exception of tank
circuits and grid leaks. R., the grid leak for
the first stage is a 100,000-ohm 1-watt unit
while Ry, in the second stage has been made

WW\W.americanradiohistorv.com


www.americanradiohistory.com

16

FILAMENT
cr, D)
— &)
= ‘s V. = == +
1000 V.
Figure 5. Wiring Diagram of the Push-Pull
Tripler.
C—50-pufd. per sec- 14" long

tion, midget

L:—Linear plate tank,
R—wZa?;?OO ohms, 20 5 B
Li—8 turns no. 14 M;—0-100 ma.

enam. 17 dia.,, 1- M—0-300 ma.

a 150,000-0hm 2-watt resistor to allow for the
increased excitation available at this point.
Cathode bias is also used on both stages to
provide a measure of safety in case the ex-
citation should inadvertently be removed. A
common series screen resistor R is used on
both 6F6 doubler stages. A point leading to
smooth, “bug-free” operation of these doubler
stages is the use of the no. 1 terminal on the
sockets as the ground point of the by-passes
associated with each stage. The plate block-
ing, screen by-pass, and cathode by-pass con-
densers for each stage are grounded through
the shortest possible lead to this point. The
use of .003-ufd. “postage-stamp” mica con-
denser permits the length of the leads to be
kept to a minimum.

The HK-24 exciter output doubler to 38
Mc. is also conventional. Here again care has
been taken to bring the r.f. ground returns to
a common point on the tube socket. A lug
under one of the socket mounting screws
serves as the ground point in this case. The
method by which the plate blocking con-
denser is brought to this point will be dis-
cussed under Alechanical Derails.

Meter Circuit

Complete metering is made possible through
the use of a five-position “Hamswitch.” This
type of switch has wide spacing between its
two sections so that the resistors inserted in
the circuits to be metered may be soldered
directly across the switch terminals. The
diagram indicates the proper method of con-
nection so that the meter polarity will be
correct in each circuit. The circuits metered
are the oscillator plate, 9.5-Mc. doubler plate,
19-Mc. doubler plate, HK-24 grid and HK-24
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plate. The plate current to the HK-24 is
measured in the power supply negative lead,
and this requires that the 1000-volt negative
be brought out to a separate terminal from
the 500-volt negative, which is connected to
the chassis. Metering the HK-24 stage in the
negative keeps the high voltage off the meter
switch and eliminates the possibility of shock
from this part of the circuit.

Audio Section

To those not familiar with frequency
modulated transmitters one of the most strik-
ing points of difference between f.m. and
a.m. transmission will be the ease with which
hum and other undesired modulation in the
f.m. transmitter may be observed on a con-
ventional communications receiver. Hum
which causes an inconsequential amount of
frequency modulation, as observed on a f.m.
receiver, will cause the transmitter carrier to
take on a very rough sound in the communi-
cations receiver. From experience with am-
plitude modulated equipment the natural in-
clination is to try to improve the character
of the signal and to eliminate the formerly
undesired frequency modulation. However,
reception tests on a f.m. receiver will reveal
that hum modulation which causes the signal
to take on a T2 characteristic when listening
to the second or third harmonic of the os-
cillator will not cause a noticeable amount of
modulation when received on a f.m. receiver.

These considerations are mentioned here so
that the prospective constructor of a frequency
modulated transmitter will not unnecessarily
worry about a small amount of ripple modu-
lation in the transmitter output as observed on
a conventional receiver with beat oscillator.

Every effort has been taken to reduce hum
modulation in the transmitter shown. The
amount of undesirable modulation taking
place is directly related to the amount of
impedance in the reactance-tube grid return
circuit, since the grid will pick up hum in
proportion to its impedance to ground. Short-
ing this grid return to ground (across Cs)
should give a “p.d.c.” note if the reactance
tube is operating properly. The grid impe-
dance to ground has been kept to a minimum
through the use of a 500-ohm output trans-
former at T.. With a crystal microphone the
cascaded 6N7 speech amplifier will provide
a peak undistorted audio output of 25 volts
across the 500-ohm winding. This amount of
voltage is sufficient to operate the modulator
over the complete linear portion of its char-
acteristic. Any amount of swing desired up
to the full 800 kc. may be had by adjusting
the speech gain control, R..
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If it is desired to use a single-button micro-
phone a 50-kc. total swing may be obtained
by running the microphone directly into the
grid of the reactance tube as illustrated in
figure 6. If a wider swing is wanted with a
single-button microphone a single stage of
speech with a triode such as a 6C5 or 6]5
may be used, the output of the triode being
fed into the reactance tube through a plate-
to-500-ohm-line transformer.

Tripler Output Stage

Due to the difficulty in obtaining a short,
direct ground return in single-ended stages,
push-pull frequency multipliers are almost
universally used in u.h.f. equipment above 60
Mc. The push-pull arrangement is inherently
balanced to ground so that no r.f. current
flows in the external plate-to-ground circuit.
Even harmonics cancel out in the push-pull
output circuit but it is possible to obtain tair
efficiency (considering the frequency) at the
third harmonic.

The tripler stage grid circuit is arranged
for link coupling to the exciter output tank.
The split-stator grid condenser, C, (figure 5)

ADIO
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has its rotor grounded to aid in establishing
circuit balance. The ground connection does
not need to be particularly short as the balance
between the two tubes is so close that a very
slight amount of r.f. current flows in the
lead. Grounding the rotor to the most con-
venient point on the chassis will serve the
purpose. The parallel-rod plate tank used
is the best and least expensive way of ob-
taining good tank circuit efficiencies at 114
Mc.

Meters are provided in the plate and grid
circuit of the output stage so that an accurate
check on the operation may be kept at all
times. There is no need to place the plate
meter in the negative lead to this stage since
the large exposed plate tank should be suf-
ficient warning to the operator to keep his
hands a safe distance from the stage at all
times.

Mechanical Details

The exciter chassis is a standard 10 by 17
by 3 inch item. The controls along the front
drop of the chassis are, from left to right,
audio gain, oscillator tuning, 9.5-Mc. doubler

Under-side view of the exciter chassis. The r.f. leads have been made as short and direct as

possible and each stage has been made a more or less complete unit. The chassis has been

made large enough so that no undue crowding results. The transformer at the rear of the
chassis supplies filament voltage for the complete exciter.
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Very little wiring is needed un.

der the output stage chassis.

The grid-bias resistor, meters

and sockets are the only com-

ponents located in this portion
of the transmitter.

tuning, 19-Mc. doubler tuning, and meter
switch. The microphone connector is located
below the gain control, while the meter is
centered between its switch and the second
doubler tank condenser control. Each of the
tubes up to the HK-24 stage is located directly
behind its associated tank condenser.

The doubler stage coils are supported under
the chassis on Y5-inch pillar insulators. Solder-
ing lugs on these insulators provide a termina-
tion for the coils, plate lead, and grid con-
denser to the following stage at one end. The
positive connection and plate blocking con-
denser are attached to the lugs at the other
end. Both doubler coils are “airwound” to the
dimensions given under figure 4. The 9.5-Mc.
doubler coil is supported along its length by
running Duco cement between its turns after
it has been mounted in place. One or two
“strips’” of the cement will be sufficient to
restrain the coil from vibrating. No support
other than the end terminations is needed on
the 19-Mc. doubler plate coil.

The oscillator coil is arranged to be plug-
in to facilitate adjusting its turns for the cor-
rect frequency and to allow a convenient form
of mounting. It need not be made plug-in,
however, if wound to the specifications given
in figure 4. The coil is placed above the
chassis and shielded to keep stray r.f. fields
from affecting the oscillator. The shield can
is a standard 2 by 23 inch rectangular one
which has been cut down to a height of 215
inches. It is held in place by a pair of 6-32
spade bolts. As the photograph shows, the
oscillator coil (in its shield) is placed directly
behind the 6F6 oscillator tube.

The 68]J7 reactance-tube modulator is

located in a line with the oscillator tube and
coil and behind the coil. Only the top of
the 68]7 is visible in the photograph. The
6N7 speech amplifier and the output trans-
former, T. are located at the extreme left
edge of the chassis. As the diagram shows,
shielded single conductor is used on the grid
leads to the first section of the 6N7 and to
the modulator grid to eliminate any possi-
bility of picking up r.f. in these leads.

The socket for the HK-24 is located on the
center line of the chassis and 4 inches from
the right edge. The tank condenser and the
coil are arranged to permit the shortest possi-
ble lead length, both to the plate and to
ground, to be used in this stage. The condenser
is supported from the chassis by V5-inch pillar
insulators and angle brackets. The coil stands
vertically behind the condenser, being sup-
ported at the top by being connected to the
rear condenser stator terminal and at the bot-
tom by being soldered to a lug at the top
of the rear condenser-supporting insulator.

A short ground return on the HK-24 stage
is made possible by placing the plate by-pass
condenser under the tank condenser. One
terminal of the condenser is connected to the
soldering lug which supports the bottom end
of the coil and the other terminal is bent
under and soldered to a lug under the tube-
socket mounting screw. The filament by-pass
condensers are grounded to this same screw
under the chassis so the plate-to-filament re-
turn lead is as short as it is physically pos-
sible to make it.

Another pair of 5-inch pillar insulators
serve as r.f. output terminals at the right edge
of the chassis. A one-turn link of heavily in-
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sulated wire is pushed between the bottom
two turns of the HK-24 tank coil and con-
nected to these terminals.

A large bakelite knob which has its set
screw placed in a small boss at the rear of
the knob is used on the shaft of C.. This
large knob should preclude all possibility of
shock unless the hand is placed directly on
the condenser rotor. A further measure of
safety may be provided, if desired, by using
a small, inflexible insulated coupling between
the knob and the condenser shaft.

Output Stage Construction

The push-pull HK-54 tripler stage is as-
sembled on a chassis which has the same
height and depth as the exciter chassis, but
is only 14 inches long. The grid condenser
is supported above the chassis on a V5-inch
brass spacers to allow the shortest possible
grid connections. To aid further in obtaining
short leads the tube sockets are mounted so
that the grid wires point inward at an angle
of 45 degrees.

The idea of bending the plate rods back
on themselves was borrowed from an article
by Dawley’ on a 28- and 56-Mc. transmitter.
In fact the “borrowing” went farther than
that since the same plate rods were used, af-
ter being trimmed down to the proper pro-
portions. The rods are 24 inches long each,
not including the 15 inch which is flattened
and bent over at one end of each rod to serve
as a mounting angle. The bending procedure
is best quoted from Dawley's original article,
since he did the job. Here it is with ap-
propriate changes in regard to the length of
the rods.

“These tubes are made of V5-inch o.d. no.
22 wall aluminum tubing cut to length and
bent as shown. A great deal of care must
be used in bending this tubing, as the author
found from sad experience. Here is the

" Dawley, "Higher Efficiency on the Higher Fre-
quencies,” RADIO, January, 1937, p. 30

Figure 6. Single Button

Microphone Connected to

the Reactance Tube
Modulator.

R:—S500 ohms, U
watt

R:—5000 ohms, 15
watt

Condenser between R1
and R:— 0.5-ufd.,
200 volt tubular

B—415.volt C battery
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proper procedure: First measure off the
lengths required. (241, inches, including the
allowance for the mounting bend) and put a
pencil mark on each tube 105 inches from
one end. Then put a cork in one end of the
tube and completely fill it with very fine sand
(beach sand is good). Keep tamping the sand
by pounding the closed end on a block of
wood, continually filling up the space left at
the top of the tube by the receding sand.
When you are tired of tamping it, and the
sand does not seem to want to settle any
more, pour out just enough sand from the
open end of the tube to receive another tight
cork. Following this procedure the tubing is
ready to be bent. In our particular case this
was done by very carefully and slowly bend-
ing the tubing around an old 2-qt. Mason jar,
keeping the pencil mark opposite the center
of the jar. Then after the bending is com-
pleted the corks are removed and the sand
poured out.”

After the bending has been completed each
piece of tubing is Hattened for a distance of
one-half to three-quarters of an inch on the
“long” end and a hole to pass a 6-32 screw
drilled in the center of the flattened portion.
The flattened portion is bent outward at right
angles to the tubing to form a mounting foot
for the rods. Similar sized holes througn
the tubing at the other end are used to termi-
nate the plate connections. to the tubes. The
short connecting lead between the tubes and
the rods is thin, tlexible copper strip 4 inch
wide. The standoff insulators at the shorted
ends of the rods support them 234 inches
above the chassis, and if the rods have been
bent correctly their plate ends will be even
with the tops of the plate connectors on the
54’s. The shorting bar for the rods is made of
two pieces of 1/16 by V5 inch hard copper,
each of which has a U-shaped bena placed in
it at each end. When a screw 1s passed through
a hole in the center of the two strips they
may be clamped firmly across the rods.

The spacing between the rods intluences
the length for resonance somewhat so the
following measurements should be followed:
Center-to-center at shorted end — 2 inches,
center-to-center at plate end — 334 inches.

Output from the transmitter is taken from
the conventional “hairpin” coupling loop. This
type of coupling leaves much to be desired,
as the antenna loading varies as the location
of the shorting bar is changed. This makes
it difhcult to determine easily whether a dip
in plate current when the shorting bar is
moved in toward the plates is caused by
resonance or decreased antenna coupling. The
ideal type of coupling hairpin would be one
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By MAURICE E.

In our enthusiasm to build larger and more
efficient rotary beams for the higher frequency
amateur bands, we have almost forgotten that
efficient antenna systems and even directivity
of signals on the 40, 80 and 160 meter bands
is quite possible; even from the small space
of a city lot or the roof of an apartment
building.

The simple solution to the problem is in the
erection of midget vertical radiators with effi-
cient top loading.

Loading coils in the antenna circuit looks
like an old idea: in fact loading an antenna
with a series coil at the base of the mast or
in the transmitter is as old as radio transmis-
sion. Base loading is not an efficient method
of tuning the antenna to resonance however
as you will see in (A) of figure 1.

* Communications Engineer,
County Flood Control District.

Los Angeles

KENNEDY, *

W6KQ

Our experiments with the development of
midget verticals started with the necessity of
finding a suitable antenna to mount on the
rear of a small communication truck. The
50-watt transmitter in the truck was required
to operate on 2726 kc. or 110 meters. This
frequency is between the 80 and 160 meter
amateur bands and fish pole antennas are
rather out of the picture on those bands. The
thought of even approaching a fair radiator
looked rather dubious.

Broadcast engineers and antenna design spe-
cialists have generally agreed that optimum
efficiency from a vertical antenna operating in
the broadcast band is approximately 0.53
wavelength. For most applications, and where
space or expense prohibits the erection of such
a high radiator, it is recognized that not too
serious loss is experienced down to and in-
cluding the quarter-wave vertical radiator.
The efficiency of radiators shorter than one
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Figure 1. Result of tests
made at 2726 kc. show-
ing comparative signal
strength measurements
taken from a calibrated
R meter at a distance of
four miles. Measurements
were for ground signal
only and were taken un-
der identical conditions.
The wavy line to the left
of charts A through C
indicates the current dis-
tribution along the ver-
tical radiator for the dif-
ferent loading conditions.
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quarter wavelength falls off rapidly and ex-
perience has shown that it is not advisable to
attempt short-length verticals.

A quarter-wave vertical at our frequency
of 2726 kc. meant something like 86 feet stick-
ing up in the air. This was out of the picture
for use on the back of the communication
truck.

Placing the Current Peak

Most radio men accept the theory that
greatest radiation takes place at or near the
point of highest current on the antenna. This
condition has been quite well established in
the many forms of amateur directive arrays
in which the voltage ends are bent down or
tolded back. The radiation losses from such
practice have proven to be negligible.

Our experiments were intended to prove
that almost any kind of an electrical wave-
torm could be placed on a short piece of wire
with the current peak wherever we decided
it should be. We tried a dozen ditferent types
of loaded radiators with the results shown
in figure 1.

The types shown as (E) and (F) were
found to be best suited to our use.

The same types of verticals may be applied
to the lower amateur frequencies at fixed loca-
tions. Portable stations may be hurriedly set
up during emergencies without the problem ot
finding something to tie an antenna to or
carrying bulky poles to support an antenna.
The 80 and 160 meter amateur living on a
lower floor in an apartment building can feed
an efficient antenna system on the roof of the
building by link coupling the transmitter’s out-
put stage to the antenna tuner at the base
of the radiator.

Directive arrays are possible by the use of
two or nore vertical elements fed in such a
manner as to permit control of the radiated
signal. It is possible to tune the elements with
a variable condenser, thus eliminating the
problem of making length adjustments of the
elements.

Two vertical elements of the same electrical
characteristics may be spaced 45°, with the
phase angle at 135° and equal current in each
element, to give a radiation pattern in the
form of a single lobe. By changing the phase
angle of the same two elements to 180° a
figure-8 radiation pattern may be obtained. It
may be possible that an arrangement using
closer spacing could be developed for re-
stricted space.

Most of our tests were conducted at ground
level and with fairly good ground connections
directly under the base of the radiators. A
quarter - wave single - wire counterpoise was
found to work equally as well as the ground
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but some directivity was noticed in the direc-
tion of the outer end of the counterpoise.

If the radiator was intended for a roof top
several stories above ground, a counterpoise
or tuned ground lead should be used to main-
tain maximum current at or just above the
base of the mast.

An Enlarged Version

An example of a large version of the ver-
tical radiator to which an outrigger for top
loading has been added is shown in figure 2.
This antenna is located on the roof of a down-
town office building and works against a radial
counterpoise. The steel frame of the building
is also connected at the center of the counter-
poise. The radiating system is ted with a con-
centric transmission line from a 500-watt
transmitter down on the fourth floor of the
building. The mast is 76 feet high with a 12-
foot outrigger.

Figure 3 shows a part of the equipment used
in the experiments described in this article.

Construction Details for a Midget Vertical

Vertical radiators with top-loaded sections
may be built up at low cost by the use of
standard ten-foot sections of thin-wall steel
conduit. This conduit is available at all elec-

Figure 2. A 76-foot vertical radiator with
loaded top section. The diagonal on the out-
rigger is 12 feet.
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trical supply houses at about GO cents 2 length
for the 15 inch and slightly higher for the 34
and 1 inch. Fittings are also quite inexpensive.

Short masts will work well down to about
fifteen feet but considerable signal gain was
noticed by increasing the length to thirty-five
or forty feet. Masts of forty feet are easy to
erect if reasonable care is taken in making up
the joints.

One man can push up a forty-foot mast
very easily if the base end is butted against
a solid object. The conduit is very light in
weight.

Standard fittings are available for the con-
duit joints, or the different sizes will slip in-
side each other with a little too much clear-
ance. A shim or sleeve may be used to fill
the space and the two sections bolted and
soldered together. Good electrical connections
should be made at all joints.

The shorter masts may be cantilever
mounted at the base as shown in figure 3 ot
the section of pipe mounted to the truck body
with heavy insulators. If guy wires are used

Figure 3. The mobile communication truck
and equipment used to make the antenna ex-
periments.

1B w\RE SUPPORT

‘JOINED
COIL WOUND ON 14 DIA.

‘BWIRE
= woop T RNED DOWN TO FIT

INSIDE “ CONDUIT

BOiL COIL AND WOOD IN
PARAFFIN BEFORE MOUNTING
CAPACITY TOP

//CENTERS AND

ENDS BONDED
TOGETHER
—;— BRASS ROD OR

WELDING ROD

BOND WiTH SOLDERED
‘_ COPPER STRA!

b SHIM CONDUIT AND PiPE
IF NECESSARY

WEATHER PROOF BOX
FOR TUNING UNIT

TIN RAIN SHIELD

BOTTOM CAPPED AND ORILLED
FOR INSULATOR BOL

Figure 4.
loaded vertical radiator.
rigger and base.

Suggested construction of a top-
Details of the out-

on a tall mast, the wires should be well broken
up with small airplane or egg insulators. The
points of connection to the mast should have
better insulation, especially the top set of guys
which are nearest the voltage peak of the
mast.

The mast should be insulated at the base.
The guyed mast should rest on a standoff in-
sulator of sufficient strength to hold the weight
of the mast. A small shield should be placed
over the base insulator to keep it dry in wet
weather.

The Outrigger

The capacity top or outrigger should be as
light as possible and yet large enough to offer
considerable capacity to ground. The ribs may
be made up of Yg-inch brass rods or standard
lengths of welding rod of the same diameter.
A piece of No. 18 copper wire should be con-
nected to the outside ends of the ribs. The
outrigger used in our experiments measures

[Continued on Page 76}
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Figure 1.

Front view of the converter installed in its metal cabinet.

The coils for the 80-, 40-, and 20-meter bands are shown to the

left of the unit. The front panel controls are: oscillator bandset,

bandspread, and detector tuning: the left-hand switch is for fila-
ment voltage and the one to the right controls the b.f.o.

By RAY L, DAWLEY, *

WG6DHG

A description of a self-contained battery powered converter
using the new miniature tubes and giving shortwave coverage
from 3 to 35 Mc. when used with any broadcast receiver.

With the recent return to popularity of bat-
tery powered equipment there has been made
available to the radio trade a wide range of
tubes, batteries, etc. which can be applied to
good advantage by the radio amateur who is
interested in portable equipment. Last month
we showed a 215-meter transceiver and a field
strength meter, both of which made use of
newly designed 1V-volt tubes and the bat-
teries which go with them.

A few months ago RCA brought out four
miniature 1%4-volt tubes especially designed
to operate from a 45-volt B battery and to
give good results: when operated at this com-
paratively low plate potential. The tubes con-
sisted of a pentagrid converter, 1R5; a power
amplifier pentode, 1S4; a diode-pentode, 1S5;

*Technical Editor, Raplo.
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and an r.f. amplifier pentode, 1T4. All are
extremely small, measuring only 34” in diam-
eter and 214" long overall.

Two of these new miniature tubes, the 1R5
and the 1T4, have been used in the converter
described in this article. The unit has been
designed to be as versatile as possible so that
its construction by the average amateur will
be justified. One feature which increases the
versatility of the unit is the use of alternative
output circuit for either a high-impedance or
a low-impedance load. For use with most
receivers the low impedance will be best when
fed into the antenna input circuit of the re-
ceiver. However, since the converter is com-
pletely portable and can be carried anywhere
that one of the new midget portable broadcast
sets can be carried, the high-impedance output
provision has been made.
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C,—50-ppufd. midget variable
Cr—35-pufd. bandspread variable
C:—100-upufd. bandset variable
C:—.0001-pfd. midget mica
C;—.01-pfd. 600-volt tubular

APRIL

C—.0001-pufd. midget mica

Cr—.01-pfd. 600-volt tubular

Cs—3-30-upfd. isolantite trimmer

R:—100,000 ohms, V5 watt

R>—100,000 ohms, V3 watt

R:—75,000 ohms, 15 watt

L1, L=—See coil table

IFT—1500 kc. i.f. trans. with 10
coupling turns

BFT—1500 kc. beat osc. trans.

S+—On-off switch

S-—B.f.0. on-off switch

Batteries—See Buyers’ Guide

* Wiring diagram of the battery powered converter,

The reason for the high-impedance output
provision is that a large number of these
midget sets use a loop wound inside the cabi-
net as the first tuned circuit of the receiver.
For use of the converter with sets employing
the loop-type input circuit it is only necessary
to remove the grid cap from the first tube and
replace it with a shielded lead from the output
of the high-impedance winding of the con-
verter. A common ground between the con-
verter and the portable set should be used so
that normal grid bias will be placed on the
grid of the first tube in the midget set.

Tube Complement

As was mentioned before, two of the new
RCA miniature tubes are used in the con-
verter: a 1RS mixer and 1T4 beat oscillator.
These tubes were chosen in preference to the
conventional 1.4-volt battery tubes because of

Coil Table

All coils are wound on 1Vi-inch diameter
forms with no. 22 d.c.c. wire.

80-Meter Oscillator—22 turns 114 inches long,
tap 15 t. from ground, tickler 6 turns.

80-Meter Detector—45 turns closewound, an-
tenna coil 7 turns closewound.

40-Meter Oscillator—15 turns 114 inches long,
tap 7 t. from ground, tickler 4 turns.

40-Meter Detector—30 turns closewound, an-
tenna coil 6 turns closewound.

20-Meter Oscillator—7 turns 1 inch long, tap
3 turns from ground, tickler 3 turns inter-
wound.

20-Meter Detector—14 turns 115 inches long,
antenna coil 5 turns closewound.

10-Meter Oscillator—3 turns 114 inches long,
tap 1 turn from ground, tickler 2 turns in-
terwound.

10-Meter Detector—7 turns 114 inches long,
antenna coil 4 turns.

the improved operation that the new miniature
tubes provide as compared to the older types
when only 45 volts of plate supply is used.
Another feature of the miniature tubes which
led to their choice over the conventional 1.4-
volt types is the considerably reduced inter-
electrode capacitances of the new tubes; the
input and output capacitances are only about
half the analogous capacitances in the con-
ventional types.

Circuit Design

When the converter is being used for the
reception of phone signals in conjunction with
a broadcast receiver only the 1RS tube is used,
as a mixer, and the filament of this tube only
is lighted. Various oscillator-mixer circuits
were tried to determine which one gave the
most satisfactory results and the one shown
in the accompanying diagram was found to
be best. The number of possible circuits is
limited in the first place by the fact that the
IR5 is a filament-type tube and in the second
place by the fact that only three grids are
brought out externally in comparison to the
four brought out on most conventional mixer
tubes.

The oscillator circuit finally used is tuned-
grid tickler-screen arrangement with a band-
spread tap on the oscillator coil. There is
one disadvantage in using this type of circuit
in a tube of this type and that is in the fact
that there is no shielding between the oscil-
lator anode (grids no. 2 and 4) and the r.f.
input grid. In a preliminary arrangement be-
fore steps had been taken to overcome the
difficulty there was very serious pulling be-
tween the input tuning and the frequency
of the h.f. oscillator. This pulling was due,
of course, to the capacitive coupling between
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www.americanradiohistory.com

1940

the oscillator anode and the input grid of the
tube. The pulling was overcome by the use
of the neutralizing condenser Cs between the
oscillator grid and the input grid of the 1RS5.

This condenser acts as a neutralizing con-
denser to couple an equal and out-of-phase
voltage from the oscillator grid to the control
grid to buck that coupled from the oscillator
anode to the control grid. The condenser con-
sists of a midget insolantite-mica trimmer con-
denser which is set by a screwdriver adjust-
ment to give minimum pulling between de-
tector tuning and the frequency of the oscil-
lator. A capacity of approximately 5-ppfd.
was found to be the best setting for this
condenser.

The Output I.F. Transformer

The plate of the IRS5 mixer feeds into a
1600-kc. double-tuned i.f. transformer which
has been revamped to give low-impedance out-
put in addition to the output voltage from
the other high-impedance winding on the
transformer. The low-impedance winding con-
sists simply of about 10 turns wound on the
end of the dowel just below the winding
which feeds the plate of the 1RS5. One side
of both the low-impedance winding and the
high-impedance winding is grounded.

25

Beat Oscillator

The majority of the receivers with which a
portable converter of this type will be em-
ployed will not have any provision for c.w.
reception. Hence, it was deemed desirable to
include the small amount of additional equip-
ment in the unit which will allow c.w. recep-
tion with any receiver capable of tuning to
1600 kc. or thereabouts.

The circuit of the b.f.o. is merely a simple
regenerative oscillator employing a 1T4 tube
and a 1600-kc. b.f.o. transformer. It is just
as feasible to feed the beat oscillator voltage
into the input circuit of the b.c.l. set along
with the signal voltage as it is to feed the
beat oscillator voltage into the i.f. amplifier.
Hence the use of the 1600-kc. beat oscillator
in the converter unit shown.

No connection other than stray coupling
within the set is used between the beat oscil-
lator and the output circuit. With the me-
chanical arrangement shown the b.f.o. signal
was ample for heterodyning anything up to a
reasonably strong signal and still not too
strong to mask out weaker signals. An ad-
vantage of an arrangement such as this is
that both the beat oscillator and the high-
frequency oscillator are completely battery
powered. Hence, ripple or modulation intro-
duced in the b.c. receiver does not affect the

Figure 2. Top view of the
chassis removed from the
cabinet. The miniature mixer
tube can be seen between
the detector coil and the
bandspread condenser, and
the b.f.o. tube is placed just
in front of the b.f.o. coil.
The five leads coming out
of the rear of the chassis are
soldered to a terminal strip
on the rear of the box which
houses the unit.
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Figure 3.

Under-chassis view—note the strap which holds the

filament battery in place, the miniature sockets for the miniature

tubes, and the screwdriver-set neutralizing condenser between

the detector coil socket and the oscillator-grid terminal on the
mixer tube.

note of the signal coming through it since the
signal has already been “beated” by an ab-
solutely pure note before entering the b.cl.
set. The clarity and purity of nearly all c.w.
signals will be gratifying to those who are
accustomed to listening to high-frequency c.w.
on an a.c. operated receiver.

The filament of the b.f.0. tube is not lighted
except when receiving c.w. signals to reduce
the filament drain from the small A battery.
Since the two switches are connected in series,
opening the mixer filament switch also cuts
off the filament voltage to the b.f.o. tube.

Mechanical Construction

The complete converter is built into a small
8” by 8” by 7” cabinet of ready availability.
The chassis is also a standard unit and is
designed to be used with this particular cabi-
net.

Three controls and the two filament
switches are mounted upon the front panel.

The left control is the knob on the bandset
control which consists of a 100-uufd. variable
connected across the h.f.o. coi{.L The center
condenser is a 35-uufd. midget and is con-
trolled by an inexpensive 3-inch airplane dial.
The right-hand control is the detector tuning
condenser and consists of a 50-uufd. midget
connected directly across the grid coil.

A glance at the under-chassis and the top-
chassis view will show that each battery is
mounted by means of a piece of metal strap
about 14 inches wide. The filament battery
is of a convenient size to fit snugly below the
chassis, and the plate 45-volt B battery, when
turned on its side, is just about the same
height as the i.f. and b.f.o. transformers.

Aside from this there are few points con-
cerning the construction of the unit that will
not be immediately apparent from the photo-
graphs. However, one thing that should be
mentioned is that care must be taken in in-

[Continued on Page 77}
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The mechanical arrangement of this kilowatt amplifier is somewhat unconven-
A compact unit with short r.f. leads is the result.

tional.

Building a kilowatt phone final which will
lend itself to satisfactory all-hand operation is
for the average amateur a ditficult and costly
business. The physical size of components,
particularly the plate tuning condenser, makes
short r.f. leads impossible, and the price tags
on the components—again particularly the
plate tuning condenser-—usually are something
to scare a fellow back to his 100 watts at first
sight of them.

On the other hand construction of a high
power job exclusively for high frequency ap-
plication is a bit more practicable when con-
sidered from the standpoint of cost and satis-
factory design possibilitics.

First of all, the tuning condenser need have
no greater total or effective capacity than 25
ppfd, which is sufficient for use with most
commercial 20, 10 and 5 meter coils. This
brings down tank costs and permits a more
compact amplifier.

* 5161 Sunset Bivd., Hollywood, Calif.

signed for 5, 10, and 20 meter operation.
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The tubes used in this “skeletonized” kilo-
watt final amplifier are TW-150's. These have
10-volt 4.1-ampere filaments, an amplification
factor of 35, a grid-plate interelectrode capaci-
tance of 2 pufd, and 50-watt bases. Set up
in a class C ampliticr designed for plate modu-
lation, a pair of these tubes in push-pull at
3000 volts will provide a power output of
800 watts with an input of 990 watts, or an
output of 590 watts with an input of 800
watts.

In the present amplifier (plate input 990
watts), total grid current to the two TW-
150's is 80 ma., and the grid bhias of —260
volts is obtained from a combination of —90
volts fixed supply (approximate cutoff) and
a grid leak adjusted to approximately 4250
ohms. The plate dissipation is 180 watts, and
the tube anodes operate at a cherry (and
cheery) red heat at this rating.

Physically, the amplifier departs consider-
ably from conventional layout. An eight-inch
deep chassis is employed, and tubes are to-
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TW—150"s

FILAMENT
» l l; (®
=60 TO 10 V. 42000 V. AT 400 mA
-90V. 8.2 A OR +3000 V. AT 330 MA.

The TW-150 Kilowatt Amplifier

Ci—55-ppfd. per sec- densers, at lecast
tion, 0.136 in. air 0.5 in. gap at 2
gap upfd.

C:—>5-upufd. per sec- R1—5000 ohms, 50

tion, 0.5 in, air gap watts, with slider

Cs, Ci—.004-pufd. RFC—2.2 mh, r.f.

mica choke, 500 ma. or
Cx—Neutralizing con- more
L L J L ]

ward the front, protruding through three-inch
diameter holes. The sockets are on the chassis
bottom plate. Immediately behind the TW-
150’s and elevated so that stator tie rods are
about an inch below the tube plate terminals
is the plate tuning condenser. Between the
tubes and forward from the condenser are the
neutralizers, positioned so that short, direct
leads are featured between lower plate con-
necting lugs and tube grid terminals. These
neutralizers, incidentally, may look to be a
rather small size for a kilowatt amplifier. But
their use permits a more compact arrangement,
and they are quite suitable electrically; the
plate spacing is altogether sufficient at the
capacity adjustment giving proper neutraliza-
tion of the TW-150’s.

A length of Mycalex strip between and
above the neutralizers and fastened to them
supports the plate circuit r.f. choke, and two
shorter lengths similarly fastened and pro-
truding to right and left over the tube grid
caps support the 3-inch ceramic pillars which
in turn support the plate tank mounting as-
sembly. The grid tuning condenser mounts on
the chassis front drop, while the grid coil and
the adjustable grid leak mount below chassis
on the bottom plate.

Connections from the plate coil and the tube
plate cap terminals to the tank condenser run
directly to the stator tie rod. The tie at the
frame is made with clips which come with
adjustable power resistors of the 50-watt type.
Cross over neutralizer connections are made

[__R DIO

to the inside ends of these tie rods. Grid con-
nections from neutralizers to tubes, tubes to
tuning condenser, and condenser to coil as-
sembly are all unusually short for kilowatt
construction.

As the tank circuit has perfect mechanical
symmetry, circuit balance is more or less as-
sured, and we can get by very nicely with the
plate condenser rotor left floating. This elimi-
nates the necessity for a high voltage by-pass
condenser and running of the rotor of the
tuning condenser rotor at d.c. plate potential
to minimize condenser flashover with modu-
iation.

Final Assembly

The amplifier as shown remains something
of an unfinished job. It goes into an enclosed
rack, but the nature of the construction is
such that with all panels added it's practically
impossible to show much of the “works” in
a photograph. For that reason the "innards”
have been removed for the photo.

As the coils don’t lend themselves to con-
venient change from the rear of a cabinet,
nor the condenser to convenient tuning by
means of dials on a front panel, an entirely
unconventional method of final assembly has
been utilized.

In the first place, the chassis is supported
by 13-inch long brackets so that it sits back
into the cabinet, leaving a five-inch space be-
tween chassis front and an 83%;-inch panel.
This panel, incidentally, is provided with a
glassed window through which we can ob-
serve the pretty red plates of the TW-150's.
Immediately below this panel is a second one
of similar size provided with a drop door
through which access is had to the grid tun-
ing condenser, the grid coil, and the adjustable
grid resistor. Above the windowed panel is
another drop door type providing access to
the plate coil. The door in this window, when
opened, releases a push-button switch cutting
off line power to the high voltage transformer.
As for plate condenser tuning, this is effected
through lever-arm control of an insulated and
extended shaft which protrudes through the
right-hand cabinet wall.

Power Supplies

The high potential power supply should
provide a maximum of 3000 volts at 330 ma.
tor 990 watts input and should preferably be
primary tapped so that output may be dropped
to as low as 2000 volts for lower power
operation (800 watts input and 590 watts into
the antenna). Incidentally, a number of build-
ers will find 800 watts input entirely adequate
tor their purposes; this is still high power by

[Continued on Page 84}
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A Univerial

By GENE TURNEY,*

W2APT

An amplifier that is truly universal in application. By choosing
the proper output transformer, the unit can be used for
cathode modulation of a medium power rig, plate modulation
of a low power rig, p.a. use, or for driving a large modulator.

The latest application of an old but tried
system of modulation, commonly known as
cathode modulation, seems to have started an
epidemic of amateur transmitter alterations
the country over. And why not? Here is a
system ideally suited to use by the amateur
who hasn’t much money to spend on modula-
tion equipment.

These thoughts started the old wheels
grindin’ with the result that we were con-
vinced there was a definite need for an inex-
pensive 15-watt amplifier having universal ap-
plication. In other words, one which would
perform the following tasks: frstly, cathode
modulate a medium power transmitter; sec-
ondly, plate modulate a low power job; and
lastly, make itself self liquidating for use in
p.a. service. What ham can’t pick up a few
dollars these days renting out a p.a. system
for a night or two, now that election time is
drawing near. The resuit was the amplifier
illustrated.

The tube lineup consists of a high gain 65]7
resistance coupled to a 6CS triode, which is
transformer coupled to a pair of 6V6's op-
erating class AB.. A 6HG6 diode is utilized as
a peak limiter. The amplifier has its own
power supply using an 80 type tube. The in-
put to the 6SJ7 is designed for any high im-
pedance microphone (crystal or dynamic) hav-
ing a level no lower than —73 db.

The entire unit is built on a chassis measur-
ing 10"x17"x3”. Placement of parts is shown
clearly in the illustrations. Although a con-
sole cabinet is shown, the amplifier may be
constructed for rack mounting merely by the

*Kenyon Transtormer Co, Inc, 840 Barry St
New York City.

use of a standard 834" panel. The power sup-
ply is conventional, employing a two-section
filter with condenser input, thereby reducing
the percentage of ripple voltage to an abso-
lute minimum. Voltage for the 6V6 plates
and screens is taken after the first choke. The
higher ripple voltage at this point tends to
cancel out in the push-pull 6V6 plate circuit.
This layout is economical in that it requires
but one high current choke, the second choke
having only to carry the 6SJ7, 6C5 and bleeder
currents.

The peak limiting circuit employs a 6HG
diode, bridged across the 6V6 plates by means
of an ordinary interstage transformer with
100,000-ohm series resistors. A potentiometer
mounted on the front panel controls the
amount of positive bias placed on the cathode

The amplifier is shown here in a ‘‘console”

type cabinet, but it can just as well be con-

structed with a standard panel for rack mount-
ing.

¢ 29 o
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6V6's
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R—100,000 ohms, 1>

watt

R:—250,000 ochms, 15
watt

R:—1500 ohms, 15
watt

R—3 meg., V2 watt
R:—500,000 ohms, 13

watt

R¢—10,000 ohms, 1,
watt

R:—1000 ohms, 15
watt
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Wiring Diagram of Universal 15-Watt Amplifier.
Rs—100,000 ohms, 1 C:—0.1-ufd. tubular, T-—Suitable output
watt 400 v transformer
R:—50,000 ohms, 15 C:—.01-ufd. tubular, pends upon appli-
watt 600 v, cation).
Riw—200 ohms, 10 Ci—10-ufd. electro- 10,000 ohm pri.,
watts lytic, 25 v. 15 watts
R1—15,000 ohms, 25 C:—.05-ufd. fubular, Ts—Push-pull
watts 400 v. trans.
R;.—500,000 ohm Cu—%s-pfd. electro- T.—650 to
pot., a.f. taper lytic, 50 v. v. ct.,
Ci—8-utd. can type and filament wind-

R:—50,000 ohm pot., electrolytic, 450 v.
linear taper

Ti—Push-pull input
Ci—8-pfd. tubular trans.,, 1-1 pri. to CHi—10 hy. 200 ma.
electrolytic, 450 v. V2 sec. CH-—30 hy., 90 ma.

ings indicated

of the 6HG6, thus determining the point at
which limiting action begins. A varying nega-
tive d.c. voltage filtered by a simple resistance
capacity network to remove the audio com-
ponent is applied to the suppressor of the
6S]7.

A variation of from zero to 30 volts is ob-
tainable by the limiter control. Obviously,
the lower the bias on the 6HG6, the more the
limiting action. The average amplifier input
level, of course, determines the correct setting
of this control. A sufficient increase in level
drives the G6SJ7 suppressor more negative,
thereby reducing the gain of the stage. A
switch in the diode plate circuit can be opened
to discontinue limiter action entirely.

The selection of the proper output trans-
former depends on the type of service required
of the amplifier. For cathode modulation the

output transformer has impedance taps rang-
ing from 40 to 3000 ohms, and the secondary
can handle up to 300 ma. The same trans-
former may be used when employing the am-
plifier as a driver for higher power modula-
tion. It must be borne in mind that this ap-
plication isn’t quite orthodox, due to the ap-
parent failure of pentodes or beam type tubes
to make the best drivers unless negative feed-
back is used. They are usable, though, in am-
ateur transmission without objectionable dis-
tortion. If a sacrifice in gain can be tolerated,
the screen of each 6V6 can be connected di-
rect to plate (instead of to B plus) with a
reduction in distortion for driver service.

For plate modulation the available sec-
ondary impedances are from 250 to 20,000
ohms, providing matches to any line or r.f.
load. With the available audio this setup
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Under-chassis view showing placement of components. The microphone lead is shielded. A
resistor strip and cabling of all wiring add to the appearance, but are not absolutely necessary.
.

would be sufficient to modulate approximately
30 watts input to a class C stage.

Lastly, for use in public address service, the
transformer will match both 500 and 200 ohm
lines as well as 15, 8 and 4 ohm speaker voice
coils or combinations totaling these figures.
The mounting dimensions of these output
transformers are similar, making them readily
interchangeable when adapting the amplifier
to individual requirements. Or, in a case
where the unit would be utilized, as we men-
tioned before, for a number of adaptations,
the change could be made by some sort of

Rear view of the amplifier

with the dust cover re-

moved. Observe the shielded

leads to the gain potenti-
ometer.

WWW.americanradio

plug-in arrangement or by a swiich for in-
stantaneous change in output impedances.
This variation is left to the reader’s ingenuity
and preference. The amplifier has gain of
108 db and has frequency response which is
flat within 6 db from 60 to 10,000 cycles. At
100 cycles it 1s only off -3 db. It is evident
from these figures that the amplifier has great
possibilities for reproducing faithfully its in-
put source whatever it may be, at the same
time fulfilling its job of being truly a “univer-
sal amplifier.”
See Buyer’s Guide, page 98, for parts list.

—
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By W. W. SMITH, *

W6BCX

Ceneral design data and suggestions for 112-Mc. antennas,
both for fixed and mobile service.

The amateur taking a hrst crack at 112
Mc. is usually surprised to find that some
funny things occur at that frequency with
regard to the antenna and feed system. While
these anomalous effects begin to show their
presence at 56 Mc,, they do not really demand
attention until we get up to 112 Mc. or above.
So even if one has done a lot of experimenting
with “u.h.f.” antennas on 56 Mc., there are
a few surprises in store on 112 Mc.

Feed Lines

The best feed line at 112 Mc. is still an
open two-wire line, which is considerably bet-
ter than a ceramic spaced concentric line so
tar as efiiciency is concerned. Concentric lines
are most often used more as a matter of con-
venience. While their losses are higher than
for an open line, the losses are still quite low
and a concentric line is much easier to install.
Many amateurs seem to think that concentric
lines are used primarily because their losses
are so low, but actually this is not strictly true.
The losses ate not excessive for a well-con-
structed concentric line, and the line is much
more convenient than a two-wire open line
from a mechanical standpoint. Hence the
popularity of concentric line in commercial
u.h.f. installations.

On the other hand, concentric lines of the
flexible type using a rubber dielectric and so
popular with amateurs on the lower fre-
quencies show a high attenuation/foot at 112
Mc., and the use of such line is not to be
recommended except where the line is but a
few feet long, as would be the case in a mobile
installation.

While a two-wire open line can be made to
have low losses on 112 Mc,, this doesn’t apply
to “any old two-wire line.” The line must
have close spacing, be substantially flat, use
good insulation, and avoid sharp bends if the
losses are to be kept at a minimum. If the
line spacing exceeds two inches or if the

* Editor, RADIO.

standing-wave ratio is high, even though the
line spacing is not over 2 inches, there will
be appreciable radiation from the feed line.

Another feed system that works well for
feeding simple, non-directional antennas on
112 Mc. is the once highly popular singte-
wire-feed system. On 224 Mc. the single wire
feeder shows up still better, as it is ditficult
to get any concentric or two-wire feed system
to work very well at this frequency. When
a single-wire feeder is used for reception with
a highly directional array, however, the ad-
vantages of noise reduction will not be so
great with a single-wire feeder, as such a feed
line is bound to pick up some signal (includ-
ing noise).

An excellent two-wire line for use at 112
Mc. can be constructed by using Johnson no.
132 spreaders and threading the feed wires
throngh the holes instead of using the holes
for serving wires as is commonly done to
make a 2-inch line. When the feeder wires
are run through the holes, the line spacing
will be about 134 inches. With no. 14 or no.
16 wire, this will give a surge impedance of
about 475 ohms.

Mobile Antennas

When using a whip type auto antenna on
the cowl or door hinge, it will be found that
the antenna tends to act somewhat like a
“bed-spring” antenna in that it does not show
any well-defined resonance peak. This is prob-
ably due to the fact that there is no definite
ground point on the auto body or transceiver
when the antenna is worked against the trans-
ceiver chassis as a quarter-wave or three-
quarter wave Marconi. Nevertheless quite
good results will be obtained with a three-
quarter wave Marconi antenna of the type
illustrated in figure 1.

The radiator consists of an RCA cowl type
antenna extending to 64 inches and having
ceramic mounting insulators. This length cor-
responds to a 230-degree vertical radiator. The
lead-in wire should be attached to the bolt

e 32 o
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RCA COWL ANTENNA
3 SECTION
64" LONG OVERALL

lh‘gv?\;:
! c,/ OVERALL LENGTH INCLUDING
| COUPLING COIL 10 OR 12 INCHES

|
2 TURN COUPLING

CERAMIC TYPE FEED~

THRV INSULATORS igllalséArglflAMUER

GROUND TO
RECEIVER CHASSIS

Figure 1. Effective 112-Mc. mobile antenna

for use when transceiver is mounted within a

few inches of the side of the cowl, as would

be the case when the transceiver is mounted
in the glove compartment.

holding the bottom insulator and be of such
length that the combined length of the lead-in
and wire in the coupling coil is 11 or 12
inches, making the overall length of the sys-
tem three quarters of a wavelength. If the
transceiver 1s mounted on the dash or in the
glove compartment, it will usually be possible
to obtain a suficiently short lead. Most of
the radiation will be from the center portion
of the external radiator, as the lead connecting
the antenna to the transceiver is somewhat
shielded and will not radiate appreciably or
distort the vertical radiation pattern.

The shielding caps that come with the an-
tenna and are normally used to cover the
mounting bolts by snapping over the ceramic
portion of the insulators are not used, as it is
desirable to keep the capacity to the car body
as low as possible at these points.

A two-turn coupling coil of hookup wire,
shoved down between turns of the oscillator
coil is used for coupling. The coupling coil
should be placed at a point of low r.f. poten-
tial (usually half way between the center and
the grid end) and pushed in and out until
optimum coupling is obtained.

It 1s always desirable when using a tele-
scoping type antenna to obtain one that is of
the desired length when fully extended. Other-
wise noisy reception will result on weak sig-
nals when the car is in motion. It is also
important to obtain an antenna having ce-
ramic insulation, as the composition type in-
sulation used on many auto antennas is not
sufficiently good at 112 Mc. except for use
near a voltage node.

If the antenna need not be lowered (to put
the car in a garage, etc.) a length of 13- or
3/16-inch brass or hard drawn aluminum tub-
ing can be used for the radiator. It can be
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i
TELESCOPED 10 FT. SECTIONS —* |
OF THIN-WALLED CONDUIT
STARTING £"INSIDE DIAMETER |
Dokl
l 4’1 F
I |

AT TOP, THEN 2" ETC.
“—GALVANIZED “DOWNSPOUT* PIPE,
3” TO 47 DIA. SUPPORTED
l FROM CENTER CONDUIT BY
3 CERAMIC OR POLYSTYRENE
4 3" PILLARS OR STANDOFF
‘ INSULATORS AT EACH END

SUIT 2°1.0. CONDUIT SO caN —=
BE CLAMPED TIGHTLY OVER
+71.0. CONDUIT. ATTACH
INSULATORS FOR GUYS AT ar 3
THIS POINT AS CLOSE AS
POSSIBLE TO CONDUIT

MIDGET EGG
STRAIN INSULATORS

| s
I ™-HELD IN POSITION BY STAND—~
| OFF INSULATORS SAME AS
2 TOP PIPE
|
I 60100 N LOW LOSS CONCENTRIC
! Up———====="="=="canlE
N
SOLDERLD BE SURE TO MAKE PROVISION

TO cONDUIT FOR WATER DRAINAGE

Figure 2. Vertical stacked colinear array using
concentric phasing section and concentric
matching secticn. The antenna delivers low
angle radiation equally well in all directions
and therefore is useful for ‘‘round table” work.

supported on the side of the cowl by two
Johnson type 42 feedthrough insulators, con-
nection being made to the bottom insulator
terminal inside the car.

With any type of side cowl antenna the
radiation pattern will show a unidirectional
lobe in a line from the antenna through the
center of the rear bumper. The antenna
usually will show about 3 to 5 db better gain
in this direction. This same effect has been
noticed on 28 Mc., a vertical rod mounted on
the rear bumper showing maximum radiation
in a line through the diagonally opposite front
headlamp. It would seem that the car should
act as a reflector, but it seems to serve more
as a director for antennas mounted in this
fashion.

Fixed Station Antennas

The controversy still rages regarding verti-
cal vs. horizontal polarization, but the fact

WwWWW.-americanradiohistorv.com
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that there is a controversy would seem to
indicate that neither has much of an edge.
The verticals produce greater line-of-sight field
strength, and are slightly better beyond the
line of sight over a highly conducting earth.
Over average earth the signal strength beyond
the line of sight will be about the same with
either type antenna system. The commercials
are using horizontal polarization for television,
but that may be simply to put a better signal
into receiving antennas so close by that both
receiving and transmitting antennas must have
the same polarization. Television receiving
antennas use horizontal polarization (in the
U.S.A.) in order to cut down man made inter-
ference.

For voice work with f.m., noise is not an
item, and vertical polarization can be used on
the receiving antenna without worry about
ignition noise from passing cars. Neverthe-
less, it is felt that no attempt should be made
to standardize on either type of polarization
for amateur work on 112 Mc. until more con-
clusive data are obtained as to the compara-
tive performance with vertical polarization
and with horizontal polarization.

Concentric Co-Phased Vertical

The antenna system illustrated in figure 2
provides very low angle radiation and there-
fore lays down a good signal in all directions.
This type of antenna is highly recommended
for use where “round table” rag chews are
indulged in, as everyonc in the hookup will
get the benefit of the non-directional, low
vertical angle radiation. A fellow with only
beam antennas is handicapped when he tries
to work several stations simultaneously. A
non-directional antenna is also of an advan-
tage when calling a general CQ, as it increases
the possibility of someone’s hearing you. The
array illustrated in figure 2 will lay down a
greater field strength than a conventional two-
element vertical colinear array, due to the fact
that the two radiating dipoles are spaced a
half wavelength instead of being juxtaposed.
Adding more sections is not recommended, as
the increase in signal strength will not be
worth while. With more than two radiating
elements it is difficult to get correct phasing
and uniform current distribution. This applies
to any end-fed colinear array, and not just to
the one illustrated. The two-element array
iHustrated will show about 4 db gain over a
dipole, but adding a third element will give
only about 1 db more than two elements.

The big advantage of the array is the ab-
sence of feed wires or phasing stubs in the
immediate field of the two radiating elements.
This results in a truly non-directional pattern,

107 117
OVERALL

+—— PHASING $TUB

DO NOT TRANSPOSE .
DO NOT PULL TIGHT.

—» |—2 MAX.

27> [ N®"14
MAX.

Figure 3. The X-H array is an excellent two-
band antenna, and with the dimensions speci-
fied above can be used on both 56 and 112
Mc. The phasing stub should be made exactly
6'-9” long. The spacing between the upper
and lower elements is not critical, and may be
between 54 and 6 feet. The phasing stub
may be pulled to one side with waxed cord
to keep it from “flopping around.” For vertical
polarization the array should be oriented so
that the radiating elements are vertical. The
antenna is directional broadside regardless of
whether it is oriented vertically or horizontally.

with equal low-angle radiation in all direc
tions.

The entire antenna can be constructed for
a few dollars, because neither thin-walled con-
duit nor galvanized downspout pipe is expen-
sive. The latter can be purchased in 3-inch
diameter size for less than ten cents per foot.

The best point of attachment to the antenna
for the inner conductor of the concentric feed
line can best be determined by trial. A good
point to start is about 215 inches up from the
bottom of the quarter-wave concentric match-
ing section.

The half-wave concentric phasing section
merely “floats;” it is not attached to any-
thing. The radiation from this portion of the
antenna is negligible, and what infinitesimal
amount that does take place is iz phase with
that radiated from the rest of the antenna.

112-56 Mc. Horizontally Polarized Array

Hlustrated in figure 3 is the X-H two-band
array* with dimensions for operation on both
112 and 56 Mc. This array when oriented as
shown makes an excellent antenna for check-
ing horizontal polarization on both 112 and 56
Mc. The array will show slightly greater hori-
zontal directivity (sharper beam) on 112 Mc

[Continued on Page 82}

# Smith, “The Expanded Lazy H Array,
Rapio, July, 1939, p. 23.

WWW.americanradiohistorv.com


www.americanradiohistory.com

Noled on

By FRANK C. JONES,* WG6A]JF

Optimum adjustment of a cathode modu-
lated r.f. amplifier depends primarily upon
the amount of audio power available from
the modulator, assuming that there is a re-
serve of r.f. excitation. The r.f. excitation
requirements are low under all conditions of
adjustment; therefore ample r.f. excitation for
all modes of operation will be assumed.

The ideal conditions for cathode modulation
with a given r.f. amplifier and a.f. modulator
are those under which the a.f. amplifier is
called upon to deliver its maximum undis-
torted output at 100 per cent modulation.
Under these conditions maximum efficiency
and output can be obtained, and the voice
quality as heard on the air will always be
sufficiently good for amateur or communica-
tion work.

If the available a.f. power is approximately
5 per cent of the d.c. power input to the plate
circuit of the modulated r.f. amplifier, the grid
bias circuit should be by-passed back to
ground (point C in figure 1). The full af.
voltage should be applied to the grid circuit
and the by-passed grid leak or fixed bias sup-
ply should connect to point C on the modula-
tion transformer. The grid current should be
low if complete modulation is desired, usually
about 1 to 3 ma. per tube. The cathode im-
pedance will be between 500 and 1000 ohms
for orthodox amplifiers, either push-pull or
single ended.

Measurements made with a number of dif-
ferent r.f. amplifiers ranging from a 6L6-G up
to a 250TH gave approximately the same
values of cathode impedance and little differ-
ence was noted when two tubes were operated
in push-pull. Therefore a value of about 1000
ohms can be taken as average for the condi-
tion of adjustment in which the available a.f.
power is approximately 5 per cent of the d.c.
input.

If the available a.f. power is from 10 per
cent to 20 per cent of the class C input,
greater r.f. drive may be used and the effi-
ciency and output will be greater. The grid
bias return should be made to a tap on the

* Consulting Engineer, 2037 Durant Ave,

Berkeley, Calif.

output winding of the modulation transformer
(point B). A center tap connection is suitable
for a.f. powers of 10 per cent in the case of
medium u tubes. High u tubes require less
a.f. voltage in the grid circuit to produce the
desired amount of grid bias modulation. With
higher values of a.f. power, the grid leak
should not be by-passed for audio frequencies,
and it may be necessary to return it to a tap
quite close to the filament end of the second-
ary of the modulation transformer (point A).

With greater r.f. drive there is less a.f.
degeneration in the cathode circuit, and the
cathode impedance will therefore be somewhat
higher, usually between 1800 and 3000 ohms.
A value of 2000 ohms can be taken as suff-
ciently close in all cases where the available
a.f. power is 10 per cent of the d.c. input, or
as 3000 ohms where the available a.f. power
is 20 per cent of the a.f. input.

With the 10 per cent ratio, the d.c. grid
current should be from 5 to 10 ma. per tube

i

3

250N
tow.

g
||l o

i
T

- I

FF

ng s

Figure 1, Standard circuit for push-pull am-
plifier. Equal loading and excitation must be
provided or the output will not be twice that
obtainable from one tube. The 250-ohm grid
resistor serves as an r.f. choke. A regular r.f.
choke might resonate with the plate choke
and cause a low frequency parasitic. A para-
sitic choke may be required in one grid lead
to one tube in order to prevent u.h.f. para-
sitics.
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and the d.c. bias should be from 3 to 7 times
cutoff. Higher y tubes should be run at a
greater number of times cutoff. With a 20
per cent ratio (a.f. to d.c. input), the d.c.
grid voltage should be at least twice cutoff
for low p tubes, 4 to 7 times cutoff for me-
dium p tubes (20 to 30) and 7 to 10 times
cutoff for high u tubes. The d.c. grid current
should be from 10 to 20 ma. per tube. With
the 20 per cent ratio, the carrier efficiency can
be quite high due to the relatively high degree
of r.f. excitation. In actual practice, efficien-
cies of from 65 to 70 per cent have been
obtained with harmonic distortion of less than
6 per cent at 90 per cent modulation (20 per
cent a.f. ratio).

Relative Operation Data

As an example of what to expect with a
cathode modulated r.f. amplifier running at
high plate voltage and limited to a plate dis-
sipation of 100 watts, the following carrier
powers can be obtained with modulation per-
centages and distortion tolerances suitable for
amateur Service:

5% ratio a.f./d.c. input .....100 w. carrier
109% ratio ... 150 w. carrier
20% ratio ... 225 w. carrier

In case the cathode modulation transformer
has no secondary taps, a 25,000-ohm 50-watt
resistor with a slider tap can be connected
across it, and the grid bias lead connected to
the tap. With the tap in the center of the
resistor, the two halves of the resistor act in
parallel so far as the d.c. is Concerngd, an.d
provide 6250 ohms of grid leak bias in addi-
tion to the regular bias.

An economical method of operation of a cath-
ode modulated amplifier when the a.f. power
is limited to between 5 and 10 per cent of the
d.c. plate input is to drive the grid somewhat
harder and not attempt to modulate quite as

Because cathode modulation can
be used satisfactorily over a wide
range of operating conditions, de-
pending upon the relative
amounts of plate modulation and
grid modulation utilized, consid-
erable confusion has arisen re-
garding optimum adjustments. In
this article Mr. Jones gives some
hints on design and adjustments
which are of signal importance to
every amateur interested in cath-
ode modulation.

high a percentage. The grid current should be
about 10 or 20 ma. per tube for this type of
operation, and the bias between 6 and 10
times cutoff. The modulation transformer tap
should be adjusted for 2000 ohms impedance,
and a combination of fixed and grid leak bias
used. A 10,000-ohm grid leak (nos by-passed
tor a.f.) is typical for two tubes. About 100
volts of fixed bias (by-passed if not battery
bias) should be supplied, or else an unby-
passed cathode resistor of about 300-500 ohms
used in the modulated stage. For a single-
ended amplifier the same values hold except
that the grid leak should be about twice as
high in value.

Either neutralized triodes or any variety of
screen grid tubes can be used for this type of
operation. Screen grid tubes and very high
triodes should be run at the highest possib{:
plate voltage for good ethciency and ease of
antenna coupling adjustment. Under these
conditions, the antenna coupling is not critical
and excellent voice quality can be obtained.

A typical amplifier operating at present in
the 160-meter band under these conditions has
1500 volts on a pair of 812’s, 300 ma. plate
current, a 500-ohm cathode resistor, a variable
grid leak, 40 ma. grid current, and a meas-
ured carrier output of 275 watts. The modu-
lator consists of a pair of class AB; 6LG’s fed
directly from a phase inverter. The 812’s are
being “pushed” a bit, but these values are
given as typical of amateur operation. Oscil-
loscope patterns indicated a limit of about 60
per cent undistorted modulation, but all sta-
tions worked report excellent voice quality
with the carrier heavily modulated. A check
revealed less sideband splatter than when low-
er input and a greater modulation percentage
was used, and the 100 per cent increase in
carrier seems to more than offset the slight
decrease in modulation percentage, the modu-
lation percentage still being sufhcient to elicit
reports of “heavy modulation.” Similar re-
sults were obtained with the transmitter oper-
ating on the higher frequency bands.

Parasitics

The importance of making sure the modu-
lated amplifier is perfectly neutralized and
free from parasitics applies to a cathode mod-
ulated amplifier the same as to any other type
of modulated amplifier. Any parasitic oscilla-
tion due to lack of neutralization, electro-
magnetic feedback between grid and plate
coils, r.f. choke low frequency parasitics, or
(most important of all) u.h.f. parasitics, will
usually produce poor voice quality and possi-
bly splatter.

[Continued on Page 82}
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By ROBERT M, STEPHENS,*

The rapidly changing and improving styles
in amateur transmitters had, until recently,
left the equipment at WI1JLT somewhat
behind the times. But the pressure of com-
petition from stations with more up-to-date
transmitters made it necessary that something
be done about modernizing the transmitting
equipment.

The old transmitter, a rack and panel job,
was fairly modern in appearance but was
actually quite in a rut as far as changing
from one band to another was concerned. It
was almost too much trouble and bother to
climb in behind the rig and change the neces-
sary coils when switching from one band to
another. It was so much easier just to leave
the rig on the band upon which it was tuned
and to hope that conditions on this band
would improve.

* 12 Marcella Ave., Pittsfield, Mass.

Ul
WIJLT

The main problem, then, was one of band-
switching. Inasmuch as WI1JLT is fairly
active on 80, 40, 20, and 10, the first require-
ment was for a bandswitching exciter that
would adequately drive the final amplifier on
all these bands. Circuit arrangements to
accomplish such a job are always plentiful
and are usually pretty well worked out in
advance. However, the real difficulty usually
lies in working out a really clean-cut mechani-
cal design.

Tube Lineup

Before even starting the mechanical layout,
careful consideration was given to the prob-
lem of a satisfactory tube lineup. It is doubt-
ful if any two amateurs would use the same
line of reasoning in selecting the tube com-
plement. In this case, and it undoubtedly
would be the same in a majority of instances,
the components and tubes on hand were in-
fluential in determining the final lineup.

Front view of the four-
band exciter-transmitter
at WIJILY. The push
buttons along the bot-
tom select the desired
crystal or the variable
frequency oscillator at the
operating position. The
anti-capacity switch be-
tween the two meters
switches the left-hand in-
strument either to the
6A6 or the 807 stages.
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A Taylor T-55 had been doing a quite
satisfactory job of exciting the final on all
bands with only 700 volts on its plate. Since
the tube was still available it was decided
to use this in the output stage. Then, past
experience had shown that one of the 600-
volt beam power tubes would provide ample
excitation to drive the T-55 on all four bands.
An 807, RK-41, or RK-39 would be suitable
for this stage. Since almost anything will
drive an 807 on these frequencies, the old
reliable 6AG was decided upon to serve as
the combined crystal oscillator and frequency
multiplier,

A number of 80-meter crystals were on
hand so in our case the crystal oscillator
runs on 80. However, provision has heen
made for the use of 40-meter crystals when
they are available.

The first section of the GA6 acts in all
cases as an ordinary crystal oscillator whether
it be operating with an 80- or a 40-meter
crystal. Whenever straight-through operation
is required the second section of the GAG
must be left out of the circuit. Whenever
higher-than-crystal frequencies are required,
the second section of the 6AG is used for
doubling or quadrupling into the 807. Thus
we have a really flexible tube lineup allowing
the use of whatever crystals might be around
the shack and having ample power output for
the job at hand.

Combinations for Different Bands

In a preliminary setup using plug-in coils
it was found that all the following combina-
tions would give satisfactory output on the
desired band.

For 80 meters the first section of the GAG
acts as the crystal oscillator and, with the
second section cut out, the T-55 could be
excited easily through the 807.

For 40-meter output with a 40-meter crystal
we can use the same arrangement as above.
When using an 80-meter crystal the second
section of the GAG may still be cut out and
the 807 used effectively as a doubler to drive
the T-55. Or, alternatively, the second section
of the 6A6 may be used as a doubler, with
the 807 acting as a buffer on 40 to drive the
T-55.

For 20-meter output we again have several
possibilities. Best results have been obtained
by using either an 80- or a 40-meter crystal
and both sections of the 6A6. With the 80-
meter crystal the 807 acts best as a doubler:
with the 40-meter crystal it acts best as a
buffer amplifier.

For 10 meters we have two choices, the
first being the use of 80-meter crystals and
all tubes as doublers. The second choice is

39

that of using 40-meter crystals with the 807
acting as a buffer-doubler to ten and the
T-55 working straight through.

Our modernization plan dictated that all
of the foregoing must be accomplished from
the front of the panel. Quite a job, we will
admit, but a worthwhile one to tackle.

The next step was to draw up the diagram
of our bandswitching arrangement together
with the tube layout and schematic (see wir-
ing diagram).

Bandswitching Requirements

1. Crystal switching with an extra position
for switching to a stabilized oscillator at the
operating position.

2. Tap switch for 80- and 40-meter coil
with provision for switching excitation either
to the second section of the GAG or to the
807 (SWh).

3. Two-circuit tap switch for cutting in the
second section of the 6A6 with 40- and 20-
meter coil taps, or by eliminating the second
section of the 6AG when working straight
through (SW.).

4. Tap switch for 80-, 40-, 20- and 10-meter
coils in plate tank of the 807 (SW&).

5. Multi-section tap switch for 80-, 40-, 20-
and 10-meter coils in the plate tank of T-55
together with condenser switching. This later
feature was deemed necessary in the T-55
stage. The arrangement is such that for ten
and twenty meters the condenser sections are
in series. For 40 meters one section only is
used and for 80 meters both sections of the
condenser are connected in parallel.  This
allows coils to have approximately the proper
Q for each band, which otherwise would not
be possible. Aside from the switching arrange-
ment, the circuit is of course conventional.

Chassis and Pane! Layout

The detail circuit diagram definitely tied
down our physical requirements. As many
of the component parts as could be obtained
were assembled to assist in making the
mechanical layout.

The space available in the transmitter de-
termined the panel size. A glance at the
photograph will show that the exciter is built
on a standard 13" x 17" x 2" cadmium-
plated steel chassis, with a 10" deep dural
panel.

At this point the old drawing board came
in handy. With most of the parts on hand
a scale size front elevation and plan view
of the panel and chassis was drawn up.
Nothing would do but that the parts on the
panel be symmetrical; you will agree that
careful planning gave the desired result.
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The preliminary drawing was not done in
great detail. Center lines for placement of all
major parts, together with block outlines
indicating space requirements, were laid out as
shown on the drawing. With the drawing
and the parts, it was then a simple matter
to lay out the panel and chassis tor drilling.

It will be noted, starting from the left ot
the chassis, that all components ar¢ mounted
in five rows across the chassis running from
front to back, and that all these parts are
also located as symmetrically as is possible.

Obviously all of the coils in the exciter
could be permanently mounted. However, for
ease of mounting and convenience in getting
at the coils for cutting them to size, plug-in
mounting was used for all except the 10-
and 20-meter coils for the 807, which are
located underneath the chassis.

With the exception of three of the front
of panel controls, the layout allowed the
shafts to be run directly from the knobs or
dials to the corresponding switch or condenser
shaft. The photograph of the bottom view
shows a flexible shaft drive for the T-55
neutralizing condenser, and flexible bronze
cable drives for two of the tap switches.
Small brass pulleys on the control knob
shafts are used in conjunction with the flex-
ible cable to transmit motion from the control
shaft to the switch shafts. In one case the
cable drive is used to operate a tap switch
which is offset several inches from the control
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shaft, but in the same horizontal plane. In
the other case cable and pulley drive is used
to operate a tap switch which is offset and
below the chassis in a vertical plane from
the control shaft above the chassis.

The 10- and 20-meter coils for the T-55
and 807 are self-supporting whereas coils for
the lower frequencies are wound on standard
coil forms.

All condensers are mounted on small feed-
through insulators. All insulation is either
mycalex or isolantite, with the exception of
some of the low frequency coil forms which
are of low loss bakelite.

Push-Button Crystal Selector Switch

The new Mallory 8-position push-button
selector switch offers many advantages. Each
position is essentially a double-pole double-
throw switch. This allowed 7 positions for
crystals with the 8th position reserved for
cutting in the stabilized oscillator located at
the operating table. Furthermore, the switch
automatically shorts all crystals not actually
in use, and in this case is also used to operate
indicating lights (green for crystal and red
on v.f. oscillator). The other side of the
double-pole switch may be used to control
relays to the speech equipment when crystals
in the phone bands are placed in the oscillator
circuit.

The shielded plug-in stabilized oscillator
coupler is at the rear left edge of the chassis

Looking down upon the
exciter-transmitter. The
vertical multiple crystai
mounting can be seen
just behind the left
meter. The keying relay
(plug-in type) is behind
the plate coil shield for
the 807. The final am-
plifier coils are mounted
upon the final tuning
condenser and upon the
bandswitch  for  these
coils.
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Under-chassis view
showing how shortness
of leads has been facili-
tated by placing the
various components as
close as possible to the
circuits in which they
are incorporated. Exten-
sion shafts (flexible or
solid) and pulley drives
have then been employed
to bring the controls to
the front panel so that
they present a symmetri-
cal appearance.

and may be removed at any time should it
be desired to use another crystal in place of it.

Meter Switching

The Federal 4-pole double-throw switch
located between the two plate milliammeters
is used for switching the left-hand instrument
to either the GAG or 807 stages. The right-
hand instrument is in the plate circuit of the
T-55.

On the right-hand end of the chassis are
located two jacks which are in the grid bias
circuits of the 807 and T-55. Inasmuch as
the grid current values are of use only in
the tuning up and checking of the exciter,
it was felt that continuous metering of the
grid circuits was unnecessary.

Keying and the Keying Relay

Obviously any number of keying methods
might be used. In this case the keying relay
15 located in the 807 cathode circuit. A tele-
phone-type keying relay (Automatic Electric
Co.) is used. This relay is mounted on an
oversize tube base which is plugged into a
standard socket on the chassis. Thus, the
relay may be readily removed for adjustment.
This particular relay operates on only 4 mil-
liamperes of d.c. which is obtained from one
of the bias supply binding posts on the rear
of the chassis.

The T-55 Neutralizing Condenser

Only in the T-55 stage is any form of
neutralizing necessary, and but slight adjust-

ments are necessary when switching from one
band to another. The neutralizing condenser
is located beneath the chassis for convenience,
and is operated by the lower right knob seen
on the front of the panel.

Neutralization is of course accomplished
in the usual manner. However, a tip here
may be in order. The final amplifier following
the T-55 stage has a grid milliammeter perma-
nently connected. Perfect neutralization is
indicated when plate current of the T-55 is
minimum at the same time as when grid
current to the final is maximum, when tuning
the plate condenser of the T-55 stage. If
the above does not occur, a slight adjustment
of the neutralizing condenser will be necessary
to insure readings as mentioned. (At the
present writing an 814 is being installed in
place of the T-55. This will of course elimi-
nate neutralizing of the exciter final when jt
has been properly installed.)

The Crystal Holder

A crystal mounting holder was devised for
holding five of the large size plug-in type
holders and this is quite apparent in the
photo of the top view. Two pieces of 1/16"
sheet aluminum 2” wide were laid out to be
mounted as shown. One was drilled for 3
sockets, and the other for 2 sockets staggered
in between the other three holes. The sockets
were assembled in these supporting pieces,
wired and then assembled together with
tubular spacers. The wires from the crystal

[Continued on Page 83]
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Armibrong

By ROBERT S. KRUSE

Once more a “worthless” thing has pro-
duced new and useful results. The familiar
Biblical words, “The stone which the builders
rejected, the same is become the head of the
corner,” apply with startling aptness, for some
of the most prominent men in radio have
condemned frequency modulation for its
faults, and accused it of lacking any compen-
sating advantages whatsoever. In this they
were right, for they had in mind the conven-
tional sort of frequency modulation which is
no more than a “wabbling” back and forth of
the carrier frequency, the wabbling being in
accord with the variation of speech or music.
This is the sort of modulation which appears
as an un-invited by-product in amplitude mod-
ulated self-oscillators such as are found in
most of the current “transceivers” and similar
simple u.h.f. equipment.

Before attempting to show that the Arm-
strong method 1s not mere “wobbulation,” let
us cast back to the meaning of ordinary am-
plitude modulation, at present well-nigh uni-
versally used in radiophone transmitters mak-
ing any pretense at good performance. In its
commonest form this consists, as you know,
of a “class C” triode which has 4 inputs:

1—-The filament current, which is used for

heating purposes only.

2—The d.c. plate input, which is unvarying
and produces no sound in the recetver.

3—The radio-frequency grid input, which
is likewise unvarying and produces no
sound at the receiver.

4—The a.c. plate input, which is recovered
at the detector of the receiver.

All the solicitude expended upon our radio-
phone equipment centers around the desire to
deliver this no. 4 a.c. undamaged to a detec-
tor, so that it may proceed in its proper form
to a loudspeaker and there be reconverted to
sound just like that which was fed into the
microphone and there generated the a.c.—or,
if you please, the audio-frequency a.c. Quite
justifiably there has been very great engineer-
ing and manufacturing expenditure to assure
that this process shall be unmolested by varia-
tions in those inputs we have called 1, 2 and
3. Crystal control, re-design of generators and
rectifiers, filter research, improved tubes, study
of audio and r.f. amplifiers, and many an-
other matter has contributed. At the receiver
also, intense effort has been put into the job
of avoiding every bad influence upon the safe
conduct of the precious audio a.c.

with.

In January, 1936, there appeared in RADIO an article on the mechanics
of the Armstrong system of frequency modulation, based on a personal
interview with Major Armstrong by the author of the article, R. S
Kruse. Apparently the article was several years ahead of its time,
because at the time of its publication it caused little interest in amateur
circles. The article remains, four years later, one of the most lucid ex-
planations of f.m. we have seen, and because of the current interest in
f.m. by amateurs active on 1 12 Mc., we are reprinting the article here-

Note the use of push-pull triplers as power stages, the use of limiting

amplifiers in the receiver, and mention of the fact that interfering

signals must be in a ratio of 2 to 1 or less before the interference is
noticeable in the receiver.
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But Out in Space

But, alas, we cannot tie the transmitter to
the receiver with a shielded wire. We must
use that invisible, churning, and quivering
electronic web we call “ether’—and in this
ether many things interfere with our fine plans
for the safe-conduct of the signal. Like a
spider-web agitated by the impact of rain-
drops it twitches to electrical impacts from
lightning and from a million lesser electrical
effects, natural and man-made. Thus we hear
“static.” Its upper levels roll and tumble un-
der the influence of the sun and other things
quite beyond our control, and unfortunately
radio signals as usually sent do rise to those
upper levels and come down once more to ar-
rive at the receiving point more or less al-
tered by their journey and no longer in good
agreement with the other portion of the wave,
which has arrived by running on the ground.
Thus a “sky wave” interferes with a “ground
wave” and we hear fading of the signal-
loudness.

Still another effect of somewhat the same
sort gives us “selective fading” in which the
damage is not so much to the signal strength
as to the goodness of the sound-reproduction,
or “quality.”

What To Do About It

In facing these static and fading problems
radio men feel like that airman who was or-
dered by the field’s radio station to stay away
and not make a landing, but retorted:

“Take it up with God; the motor’s conked.”

There just hasn’t seemed to be any great
help, despite the most positive orders from
broadcast listeners, commercial operators, and
users of the radio links in our telephone sys-
tem. Of course there are partial cures. Great-
er receiver sensitivity and automatic volume

Figure 1. The conventional transmitter (TR}
with its tuned circuits broadened is retained
as power amplifier in the f.m. transmitter. The
crystal oscillator is replaced by the equipment
to the left of the dashed line. LFX and LFO,
low-frequency crystal and oscillator; CA, car-
rier amplifier; SA, speech amplifier; BM, bal-
anced modulator; PS, phase-shifting transfor-
mer; SBA, sideband amplifier, A, amplifier in
which carrier and sidebands are recombined,
90° out of phase; M, multiplier of phase and
frequency; TR, u.h.f. transmitter with broad-
ened tuned circuits.

control make some fading signals useful, at
the cost of increased amplifier noise and great-
er noise pickup from outside during the fade-
downs. Special antennas help somewhat.
Stronger transmitters help by the brute-force
process of overpowering weak interference,
and forcibly shoving more signal out along
the earth, with some chance that the sky-wave
interference does not grow equally strong.
This high power method is so very costly as
to be staggering.

The core of all the difficulty appears to lie
in the disposition of the receiver. For years it
bas been painstakingly developed to respond
in precise proportion to any andio-frequency
voltage variation at its input terminals. If the
carrier amplitude changes at an audio rate,
the loudspeaker says so at once, reproducing
the variation as to pitch and amplitude. It is
no matter to the receiver whether the carrier-
amplitude change was caused intentionally or
accdentally; as long as it is an audio-fre-
quency amplitude change one hears of it.
Therefore no discrimination exists between
modulation at the transmitter and modulation
in the ether, though one is caused by sounds
before the microphone and the other by wave-
effects in space. Static and other large volt-
ages are able to upset this voltage-conscious
device thoroughly, even though briefly.

If, then, the core of the difficulty is in a
receiving device which depends on audio-fre-
quency variations in a steady r.f. voltage, the
possibility exists that a cure may be effected
by some system such as:

A—A receiver intentionally made very ob-
tuse to changes in the carrier-amplitude
at any audio rate, or at least not pri-
marily dependent on such changes.
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B—A transmitter in which amplitude modu-
lation has been replaced by modulation
of frequency or phase.

C—The use of a transmission wavelength
(the word is used for a purpose) for
which static and fading are known to
be moderate.

D—Some manner of response-limiter.

E-—Some means of avoiding much effect at
the loudspeaker from another dis-
turbance not mentioned here previously,
that of disturbing voltage arising in
the tubes of the receiver.

How all of these features appear in the
Armstrong system, and what their effect has
been in tests, is to be the rest of this story.

Phase Modulation

If the frequency of an a.c. generator is in-
creased by one cycle per second, then in com-
parison with the original frequency, we may
say that the machine is “gaining one cycle per
second” or that its “phase is advancing 360
electrical degrees per second.” The two ex-
pressions in quotations are interchangeable, as
one cycle is identical with 360 electrical de-
grees.  This is merely to point out that a fre-
quency change is a phase shift. A frequency
increase is a forward phase shift; a frequency
decrease is a backward shift of phase.

Thus if we begin with a crystal-controlled
oscillator and apply phase shifts to its output
we are frequency modulating it—that is, wav-
ing the frequency back and forth in accord-
ance with the voice. This has been attempted
in the past by causing the audio amplifier to
flutter one plate of the crystal holder. It is
the writer's recollection that a very small fre-
quency range was possible.

In the Armstrong system it is desired to
waver the frequency over a very wide range,
say 60 kc. each side of the “resting” position
(more in some cases). To do this at the
crystal holder is pretty clearly out of the im-
mediate prohabilities—though the word “im-

AAAAAA

HIGH R -I-

Tc
Figure 2. Principle of the audio correction
network. The total drop across the sum of
the resistor and condenser is approximately
constant because of the high resistance, while
the drop across the condenser is inversely
proportional to frequency because the capaci-

tive reactance decreases as the frequency in-
creases.

RADIO

possible” is not being much used just now.
This problem is solved by applying the phase
modulation to the output of a low-frequency
crystal-controlled oscillator «frer which the
modulated output is put through numerous
receiving tubes working as frequency mul-
tipliers, with buffers and filters at intervals
to side-track unwanted frequencies generated
during the process. The original phase modu-
lation, even for the loudest sounds, is kept
down to 30 electrical degrees (1/12 of a
cycle). This seems a hopelessly small modu-
lation but Major Armstrong states that the
frequency multiplier, without introducing any
serious distortion, is in its present form able
to increase the frequency several hundred to
several thousand times and at the same time
to multiply so greatly the modulation phase
as to raise the original 1/12 cycle change to a
frequency swing of as much as 75,000 cycles
to either side of the “resting” frequency. This
appears to involve phase multiplications ot
about a million, perhaps corresponding to the
square of the frequency multiplication.

The Machinery

This varying frequency, still at a very mod-
est power level indeed, is now supplied to the
transmitter at the place where it is usually
fed from the crystal tube; that is, at a point
where a watt or two of r.f. suffices to drive
the following stages. Beyond that point there
is no further need of modulation, but the
tuned circuits must be hroadened to pass the
very wide frequency-swing-band. This is done
by resistance-damping and other familiar
means.

However, the method of originally creating
the 30 degree phase modulation of the low
frequency has not been explained; we must
retrace. The scheme is to feed from the crystal
tube two channels. In one of them lies a
straightforward amplifier stage, so that we
may have a little more carrier and also some
“buffer” action. In the other channel lies a
“balanced modulator.” This well-known de-
vice is a pair of tubes whose grids are fed
in parallel (with r.f.) but whose plate coils
are arranged to “buck” so that there is no
r.f. output at all when “resting.” Now if one
grid (or screen) is made more positive while
the same part of the other tube is made more
negative, the balance is upset and some power
escapes to the common output coil, which is
coupled to both plates. This output is r.f.,
but not at the carrier frequency. It is side-
band power; there is no carrier. Thus a bal-
anced modulator is a device for generating
sidebands without a carrier. The audio modu-

[Continued on Page 78}
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@ Speaking of frequency mod-
ulation, this is the transmitter

building of the Yankee Net- | '
work’s 50-kw. WI1X0O| atop
Asnebumskit Hill near Worces-
ter, Massachusetts.

DX

U. H. F.

Postseripts and Announcements
Open Forum

What's New in Radio

Yarn of the Month

Sceratehi

New Books and Catalogs
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CW and PHONE
Z

“WAZ” HONOR ROLL

WBMTY ...38...114 WSLDR ...

WIKA ....38...114 WSBAAT ...

wevse ....38...113 W6DLY ...

G6CL ..... 38...112 WIGKS

WSHWE ..38...112 G6YR .....

G2QT ..... 38...112 W21ZO ....36....
WSEUY ...38...112 VES5AAD ..36....92
WICWW ..38...112 WSENE ..36....91
W2BXA ...38...111 W4ADA ...36....90
W6GRX ...38...111 wILBB ...36....90

LY 1) wans- 38...110 W1APU ...36....90

PHONE
W3LE .....
FSUE .....
W60CH ...
W6ITH .
W3FJU ...
VEI1CR .
WINLP ..3
wWoTIZ .35
KATME ...35.
F8VC
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AND

0OVERSEAS

NEWS

by Herb. Becker, W6QD

Send all contributions to Radio, attention DX
Editor, 1300 Kenwood Road, Santa Barbara,
Calif,

OFFICIAL RESULTS 1939 DX MARATHON

During the year 1939 Rapio conducted a con-
test based on the number of zones and countries
worked.  Each month the calls of the highest 50
c.w. and phone, and 25 phone were published to-
gether with their scores. This Marathon gave the
fellows the incentive to work a lot of dx that
they had already worked at some previous time.
All in all it was pronounced a huge success and
if it were not for the present conditions over-
seas we would surely have another one. There
have been many that have been in the Marathon
list from the beginning, faithfully reporting each
month.

The 75 calls shown in the list only represent
a minor number of those reporting each month.
It is too bad that more of those who tried their
darndest couldn’t squeeze in under the wire.

The following is the official and final listing for
the 1939 DX Marathon, as approved by the com-
mittee.

W3BEN—at peace with the world.

C. W. and PHONE
Z C

WOTB ...39..115
W2HHF .39..113
VE4RO ..38..114
WSLEC ..38..107
WSOQF ..38..106
WOT] ...38..104
W4ATO ..38...99
WONRB ..38...88
W2BHW 37..115
WSBTI ..37..113
GSBD .. .37..113
W3EPV . .37..108
W2ZA .. .37...97
W6MEK .36..104
WSLFE ..36..103
SUIWM . .36..102
W9GDH .36..100
W2AIW . 36..100
WICWW 36...99

WOVES ..36...92
WOILLX ..36...91
WA4FVR . .36...90
WGONLZ . .36...87
W3HXP .36...86
WI1BGC .36...82
W6SN . ..36...69
WSKC ...35..104
WORBI ..35..102
K6NYD ..35..100
WOGKS ..35...84
WSAU ..35...82
G2FT ... 35...82
K4ECV . .34...99
WA4FI] ...34...97
WSJIN . .34...94
ON4HS . .34...03
W3HZH .34...93
WSP] ...34...90

1939 DX MARATHON
® The Contest Committee takes pleasure in announcing the final standings of the contestants in the
1939 DX Marathon. The Marathon began January 1, 1939 and ended December 31, 1939. A “Winners
Certificate” is being forwarded to W9TB in recognition of his achievement of winning the C.W. and
Phone section, while an identical certificate goes to W3LE for winning the Phone Only section. The
remaining 49 in the C.W. and Phone, and the 24 in the Phone, only, group will also receive similar
certificates with their final standings noted thereon.

WOMQQ .34...34 WI1ADM 31...75
WIRY ...33...90 WGITH ..31...71
WSASG  .33...85 FSUE ....31...71
W2IZO . 33...83 F8VC ....31...55

W4QN . .33...79 W9BEU ..30...80
WSCLM  .33...79 WIKJJ ..30...77
XUSMI . 33...76 W6NNR .30...75
G3AH ...33...71 ON4HS ..30...74
W6GK ..33...69 W2AER ..30...47
WOVKF ..32...86 K6NYD ..29...76
W3FJU ..32...81 W1JCX ..29...72
W9ERU ..32...74 WI1AKY .29...71

PHONE CO2WM .29...70
W3LE ...38..115 VK4JP ...29...67
WOTB ...32...82 W2IKV ..28...68
WSLFE ..31...86 W3FJU ..28...60
W60CH 31...84 W7BVO . .28...57
WI1HKK .31...80 WGEJC ..27...59
W8QXT .31...78 WG6PDB ..27...59

o 47 =
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WINNER C.W. and PHONE

E. E. “WALLY"” SCHROEDER, W9TB,
CHICAGO, ILLINOIS

Wally deserves u great deal of credit for rolling
up 39 zones and 115 countries. In awarding the
winner's certificate to W9TB, for topping the
c.w.-phone section, RADIO feels that he has really
carned it. On the other hand, Wally claims he
could have done a lot better if he had really tried.
By observing the photographs of W9TB you will
get an idea of what he used in the way of equip-
ment and antennas. The final amplifier shown at
the extreme left has four 860’s in push-pull par-
allel, although now he is using two TW-150's.
The rig hasn't been changed in 4 years.

The rest of the rig which runs down the length
of the wall for about ten feet is shielded with
copper screen. Wally mentions that the rig ac-
tually runs another foot to the right, but couldn’t
get it all in the picture. He says, "Now you can
get an idea of why I hate to QSY.” The potency
of his homemade receiver, utilizing (about) 20
tubes and 15 knobs, is borne out by the kind of
DX he works. (AC4JS three or four times, tsk,
tsk.) The surroundings of W9TB can be seen in
the picture showing his four poles and shack.
Wally says when he moved out there quite a while
ago he had most of the space to himself but
recently he has been crowded a bit. In the spring
he will set up his station at a new location, which
he terms perfect. On one pole he has his 40-
meter vertical and his two-band rotury can be
seen on another.

Wally did a lot of smart operating and made
the most of his time. He never was able to sit
down hour after hour and comb the bands, Juc
to being so tied up with work at CBS. This is
an example of what can be done, if planned carc-

APRIL

W9TB’s shack with his four poles. The 40-
meter vertical is on the extended pole to the
left.

fully so that every hour on the air counts. To
“Wally” Schroeder, W9TB, our sincere congratu-
lations on his achievement.

ZONES FOR WOTB

1. K7GSC 15. OH50D 29. VK6FO
2. vosqnaD 1_6,. ugnlvoi 30. VK2TI
3. We 7. U 31, K6CGK
4, W9JRZ lg. USAW 32. ZL1MR
5. W2AIW 19.

6. XE2N 20, YRSAA 33 ;ﬁf?g
7. TIZFG 21. UK6WA -

8. K4KD 22. VU2FX 35. ZD4AB
9. VP3CO 23. ACA4JS 36. CR6AI
10. OA4K 24, xslétéw 37. CRTAK
11. PY2AC 25.

12, CE4AD 26, XZ20X :8' ‘z,s%%
13. LUSAB 27. KATME 9. VQ

14. G6NF 28. PK4KS 40. TF5C

[Continned on Page 50}

The transmitter at W9TB.
Four 860’s in p.p. parallel
shown in the final al-
though these have been
replaced by a pair of TW.
150’s. A pair of 204-A's
in class B are used as
modulators.
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WINNER PHONE SECTION
LOU BREMER, W3LE, BALTIMORE, MD.

Lou Bremer is head and shoulders above the
next nearest in the phone section, and is thereby
awarded the winner's certificate. ‘This does not
detract from the others because Lou was really
out after the stuff during 1939. 1 can imagine
the hours he has spent searching for ncw ones
because any way you look at it 38 zones and 115
countries is a Jot to work on two-way phone in
one year's time. Furthermore, you haven't heard
anything yet. W3LE has all 38 of these
zones contirmed as well as 99 of the countries.
This should not be confused with his Honor Roll
total; they were actually confirmations of contacts
made during 1939. Lou says he always sends his
QSL card as soon as he has finished working him.
He never lets a day lapse. He also encloses onc
of his business cards, and says maybe this helps a
little, or scares them into QSLing. You see, W3LE
1s with a detective agency in Baltimore, and they
usually want to know how the investigating racket
is getting along.

Now let's take a look at Lou’s past and present
He received his first ticket in 1922 and has been
a ham ever since. First rig was a 201 in a loose-
coupled Hartley oscillator modulated by a 171
using the Heising system. Next in order were

Lou (W3LE) taking it easy beside his trans-

{Probably taken during the DX Con-
test.)

mitter.

ADIO 49
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The rotary at W3LE which helped him
get 38 zones and 115 countries on two-
way phone,

the 202 and then the 210. He managed to save
enough to blow himself on a couple of 203s
which set him back something like $38.50 apiece

. one the oscillator and the other for modula-
tor. W3LE has worked a total of 128 countries
as shown in the WAZ Honor Roll listing. He
has 116 confirmations. W3IK and W3LE were
among the first to use protective relays in the
grid circuits of buffer and final amplifiers. These
relays were used to break the plate voltage for
that particulur stage if the excitation should fail.
This 1s especially to advantage if the stage uses
automatic bias.

The present rig at W3LE is contained in two 6-
foot racks. The tube lineup consists of an RK49
oscillator, TZ20, push-pull T40's and in the final
push-pull T-125's. Speech: 56, 56, p.p. 56's, p.p.
2A3's into a pair of heavy duty 203A's in class
B. Lou’s receiver is a homemade 14-tube super,
with noise limiter and crystal tilter. Lou wants it
known that he doesn’t spend all his time reading
magazines, although from the picture it would in-
dicate otherwise. The rotary is 70 fect above the
ground and s the Premax 6 element. Lou has
done some pretty smart aperating and it might be
well to take a tip from his system and shoot out
that QSL card just as soon after the QSO as
possible. Of course, vou can't all work for a de-
tective agency, but you might have an angle just
as good. RaADIO extends its heartiest congratula-
tions to Lou Bremer, W3LE, for “topping the
phone section of the 1939 DX Marathon.

ZONES FOR W3LE

1. K7A0C 5. VEINU 9. HKI1FR
2. VO6D 6. XE2FG 10. HC2HP
3. VE50T 7. YN3DG 11. PY2MI
4. VE4AAFM 8. K4EMC 12. CE3CC
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13. LUSAN 23. 33. FA3HC 107. Tasmania VK7PA 111.
14. G6ML 24. MX2A 34. SUICH 108. Tunisia FT4AlI 112
15. HA3N 25. J2MI 35. ZD2H 109. Uganda  VQS5KLB 113,
16. U2SH 26. XZ2EZ . 110. Union Of 114.
17. USML 27. KAICS 36. vQ2PL South Africa ZS4H  115.
18. U9AL 28. PK4DG 37. VQ4KTB
19. 29. VK6AB 38. ZS4H
20. SVIKE 30. YKSBF 35, VOSIM °
21. YI2BA 31. K6NYD -
22. VSTRA 32. ZLIMR 40. TF3C T T
COUNTRIES FOR W3LE 1. Alaska K7GSC 62.
2. ﬁlgeria FASBC e
. Angola 0
1. Alaska K7AOC  56. Isle of Man C6lA AN LUTAZ  éa
2. Algeria  FA3HC  57. ltaly LER 5. Australia  VK2TI  65.
3. Argentina LUSAN 58. Jamaica VPlezc 6. Azores ls. CT2Bj 66.
4. Australia VK4)P 59. Japan PRIWI 7. Bahamas Is. VPTNS 67.
5. Azores 60. Java VO4KTB 8. Bahrein Is. VU7BR  68.
Islands cT28P 61. Kenya Q 9. Baker, Howland, 69.
6. Bahama 62. Leeward VP2AD Am. Phoenix, 70.
Istands WIS g PR Y1) Enderbury KFSDHW 71
7. Baherin . A
Islands VU7BR 64, Madagascar FBSAB 1 Baeaaesonge o0 12,
8. Belgian 65. Maderia N ‘ oQsiM T3
Congo 0Q5AA Islands ZZB1R 12. Belgium  ON4FE 74
9. Belgium  ON4HS  66. Malta 13. Bermuda VPSR
10. Bermuda 67. Manchukuo MX2A 14, cPiBA 5.
Islands VP9G 68. Marshalt o ¥ PY2AC
11. Bolivia CP1gA N 16. British Hon- 76.
12, Brazil PYZMI 69 VOE M duras VP1BA
13. British 10. XE2FC 17. Burma xz2px 77
Honduras ~ VP1BA  71. 18. Canada VEZKH
14. Burma XZ2EZ 72. Morocco, 19. Canal Zone KS5AY 78.
15. Canada VE5SOT Erench SHBAY 20. Canary ls. EASAF
16. Canal Zone K5AM 73. Morocco, 21. Cape Verde Is 79.
17. Ceylon VSTRA Spanish  EA9AH i CR4HT 80.
18. Channel 74. Mozambique 22, Ceylon VSTRA Al
Islands C8MF AR 23. Channel Is. CSMF 8%
19. Chile CE3CC 75. Netherlands 24 Chile " CE4AD 83
20. China XUBRB PAJFB 25. China xugmi 84
21. Chosen 76. Newfoundland 26. Chosen J8CH
(Korea) Jact m—— 27. Colombia  HK2BL 82
22. Colombia ~ HKIFR  77. New Guinea, 28 Costa Rica TI2FC 58
23. Costa Rica TI2AV Terr. Of VK9VG 29, Cuba CM20P 87.
24. Cuba CO2EO0  78. New 30, Danzig YMaAs 88
25. Darien Zealand  ZLIMR 31, Denmark  0Z9@
(Kanto-shu) ]8PG 79. Nicaragua YN3DG 32, Dominican 89
26. Denmark OZ5BW 80. Norway LAIN ] Republic HISX 90.
27. Dominican 81. Palestine VC6NX 33. Ecuador HC1PZ 91
Republic HITI 82. Panama HP1A 33, Egypt SUTSC 92
28. Ecuador HC2HP 83. Papua Ter- 35 Ethiopia 7 AA 93
29. Egypt SUICH ritory Vi 36, Esthonia ESSD
30. Eire (lrish 84. Paraguay  ZP2AC 37 Finlang OH50D 24
Free State EIGC 85. Peru 0A4C 38 Fromes PR 95
31. England G6BY 86. Philippine 39' Franz Josef
32, Estonia ES5D Islands KA1CS L UX1CP 96.
33. Federated 27. Foland L] 40. Germa D4BUF
Malay States VS2AL  88. Portugal ~ CT1AY SR L 2828 os
34. Finland OH20I 89. Puerto Rico K4EMC a2 c:u:: Corast ZD4AB
35. France F8MN  90. Rhodesia, 43 Creat Britain G6NF 99
36. French India FNI1C Northern  VQ-2PL 44, Croece SVIRX 100,
37. French BillgRbodesia, 45. Guam KBGILT 101
Indochina  FISAC Southern  ZETIR 46. Cuatemala TG9BA 102
38. French 92. Roumania YRSAA 47. Guiana, British
Oceania ~ FOBAA  93. Salvador  YS2LR - uiana, Bt p3co 193
39. Gibraltar ZB2B 94. Scotland CM6RC 48. Haiti HH2E 104
40. Gilbert, etc. 95. Sou‘thwest 49' Hal i KECCK
Islands VRIAP Africal . o 233K 50, Honmdul HRAAF 5
41. Gold Coast ZD4AB S T 51" Hongkong  VSGAL 108
42, Greece SVIKE 96. Fed. Soc. 3 H°"8 ong HASD
43 Greenland OXTZL Rep. . uieQ 33 Jumsary Yise @7
44, Guam K6OPX 97. White Russian 23 oo
45. Cuatamala TG9BA Soviet Socialist : [[KiESans: cisox '8
46. Guiana, Republic ~ U2SH 55, 1 9'h :'"
British VP3CO 98. Asiatic Russian o s;':' rac EI9 109
47. Haiti HH2B SR UIML L peklgl NS
48. Hawaiian 99. Spain EATBA 5 aly ”;..
Island K6NYD  100. Straits Set- R Jamaica Vng'ci .
49. Honduras,  HRSC tlements  VS1AL S9. Japan Sacs iS
50. Hong Kong VS6AB  101. Sumatra  FKADE 80, Latvia YL2BZ 114
51. Hungary HA3N 143" Switzerland HB9BC 61. Leeward Is. VP2AD 115.
52. lceland TF3C 104. Taiwan
53. India vu2cQ (Formosa) J9CA “They Also Ran
54. lraq (Meso- 105. Tanganyika i
potamia) YI12BA Territory VQ3H|P
§5. Ireland, 106. Tangier g
Northern clzcc Zone EK1AF he came up there in a rush to

APRIL

United States W6QD

Uruguay CX2CO
Venezuela YV5ACGC
Wales CWs5T]
Zanzibar VQIZR
W9oTB
Liechtenstein

HBI1CE
Lithuania LY1KK
Luxembourg LX1SI
Madagascar FBSAH
Madeira CT3AN
Manchukuo MX3H
Martinique FMS8AD
Mauritius VQ8AI
Mexico XE2N
Morocco,
French CNBAV

Mozambique CR7AK
Netherlands PAOEA

Neth, West
Indies P)JSEE
Newfoundland
New Cuinea,
Neth. 6XX
New Cuinea,
Terr. 9DK
New Zealand
ZLIMR
Nicaragua YNINP
Norway LASB
Panama HP1X
Papua VK4HN
. Peru OA4K
. Philippine Is.
KA1TRP
. Poland SPIMX
. Portugal CT1ZA
Porto Rico K4KD
. Rhodesia, No.

VQ2CM
. Rhodesia, So. ZE1JR

Roumania YRSAA
. Salvador YS2LR
. Scotland CM6NX
. European
Russia U3iBM
. White Russia U2NE
. Ukranian
$.5. Rep. USKA
Transcau-
casia UK6WA
. Uzbekistan usgip
. Asiatic
S.F.S.R. U9ML
Spain EA7BA
. Sumatra PK4KS
. Sweden SM7MU
. Switzerland HB9)
. Tanganyika
VQ3iTOM
. Tangier Zone
EK1AF
. Tasmania VK7LZ
. Trinidad VP4TO
. Union of So.
Africa ZS6GH
. United States
W6QD
. Uruguay CX2A])
Venezuela YV4AE
Virgin Is KB4FCS
Wales CW3QN
. Windward Is.
VP2LD
. Yugoslavia YUT7LX
India VU2FX

"

W2HHF gave 9TB a run for his money when
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113, while VE4RO wound up with 38 and 114 as
approved by the committee. Those that remained
in the list at the end of the year have been con-
sistently active, otherwise they would not have
been able to hold their places. Some of the gang
have not been able to get on the air during the
past few months, but the totals they had ac-
cumulated previous to this were sufficient to with-
stand the last minute rush of others.

In the phone section there were a flock of them
having 31 zones with country totals ranging from
55 to 86. W9TB did right well on phone . . .
in fact, very well, ending up with second spot.
Credit for this should go to WSBEN, because he
has been doing most of the phone operating at
WOTB. BEN is also with CBS so it makes a
happy combination between the two of them. In-
cidentally, I don't think I am giving anything
away when I say that BEN was the guy who first
worked AC4]JS for W9TB. He was supposed to
be on phone at that particular time and found out
that AC4)S was in there somewhere. He cranked
it up on cw. and gave him a blast . . . and
back he came I don’t know who was the most
surprised but I have a good idea. (And now for-
give me if I've said something that I shouldn’t
have.)

Now we’ll drop the Marathon for a while and
get into some really serious business. After the
uneventful trip that Operative 1492 had last
month I decided to do my own prowling. First,
let's plow into the mailbag. It's comin’ at you
just as it comes to me . . . it'll be mixed up,
but I'll try to keep the c.w. and phone news

One for the Book.
W3EMK and W3BEK were
visiting the shack of W3-
EMM recently for the pur-
pose of taking some still
and moving pictures. The
lights and cameras were
set up and W3EMK, Burt
Knight, sat down at the
receiver to listen in. He
fet out a yell—lo and be-
hold there was AC4JS call-
ing CQ. Burt managed to
get organized and gave
him a call. This picture
was taken of W3EMK at
W3EMM actually working

zone 23.

tafgged so you won't have to guess at too much
of it.

All of which reminds me of the little game a
couple of the boys were playing with their e.c.0.’s.
One would tell the guy he was working that
he was going to QSY . . . try and find me.
When he finally located him, it would be his
turn to hide and the first fellow to seek. The
one that would find the other the most times and
in the shortest time would win. Luckily the band
was practically dead at the time and it apparently
didn't bother anyone. The payoff was that many
of the gang who were sitting 1dly by enjoying the
fun would join in with their e.c.o.'s and scoot
down to where one of them had just plopped.
Then all at once they would break out with,
“Here he is.”” It all ended up with one of the
screwbulls way ahead, and the other never finding
out why he was found in such a hurry. P.S. This
is not recommended as a daily diet for any of
you dx men because somebody may not like it.

It might be of interest to the 10-meter phone
gang that VK2GU has actually kicked through
with a letter to WG6PKK. It has long been known
that he has been reticent to QSLing or corre-
sponding, but it took the xyl of George Cooper,
W6PKK, to do the trick. She has a way of
squeezing cards out of the almost impossible.
Can't seem to figure out the secret but it might
have something to do with her losing her shoes
on New Year's Eve. Sort of a senseless crack,
that, but just ask her sometime.

For the brasspounders, we find that LU7AZ is
on 6995 kc. daily between 4 p.m. and 7:30 p.m.,
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ps.t, and that D4BIU has been in there around
7050. Also HKSED at 7095. WOGSN passes
those along as worked. KG6NYD has received his
card from TA1AA, via ON4HS of course.
W4DRZ also got his from the TA. KO6NYD now
is up to 29 zones and 78 countries in the Honor
Roll—that, on phone, while the c.w. and phone
shows up at 35 and 100.

ZL1HY informs us that recently his father was
over for a visit from the Cook Islands. Dave says
his OM told him the last ham left there over 2
years ago. His name was George Wood, ZK1AB.
Dave's father is Chief Magistrate and Postmaster
for his particular island, ZL1HY signed off in
the Honor Roll with 38 zones and 138 countries

. the last one being AC4YN.

From the T & R Bulletsn 1 see where our old-
time friend VP5PZ has donated his station to the
Jamaican government for broadcasting purposes.
We all remember the signal John Grinan's rig
put out and if you want to hear it again listen at
4.8 Mc. or 62.5 meters. Still using the same call
letters . . . it was a noble gesture on John’s
part.

W4DRZ says his jr. op. can now copy about
30 words per minute, which is pretty good for
a four-month-old op. W2GT is up to 39 zones
and 150 countries . . . has been there for some
time but just didn't say anything. W7GGE 1s
feeling honored these days and rightly so. It ap-
pears that he and ZL2NL had maintained a very
close sked every a.m. for about a year on 20
cw. A friendship developed, which resulted in
naming of ZL2NL’s jr. op. after W7GGE.
WA4EEE nabbed a new country on phone a short
time ago, ZP1LB, frequency 14,065 k.c, and now
has 30 and 86. W1ADM brings his scores up to
date and stands at 38 and 125 while on phone
only Carl has 34 and 93.

YS2LR Folds Up

YS2LR is no more. For those of you who
haven’t received your card from him you may get
in touch with him as follows: Varel S. Grimes,
325 W. 15th St., Brownsville, Texas. Varel states
that for those who have not already guessed it,
HUSA was used every now and then, and those
cards will be handled in the same manner. He
will soon be on with a W5 calt at that QTH.
Varel wants to express his appreciation to the
whole gang with whom he has had contacts, and
quoting from him, . and take it from me,
there 1s nothing in the world more persistent
than a dx hound! I love it.”

W2AIW is using an e.c.o. drawing 5 ma. from
a 45-volt B battery. WS8CLM is a new one to
the Honor Roll . . . has 36 zones and 97 coun-
tries. K7HNG wanis the gang to know that it
they have traffic for Seward, to just CQ and the
chances are he will hear 'em. K7HNG uses a
pair of 45's in p.p. with 19 watts on 20 and 38
on 40. Says the receiver is about 10 years old.
WG6QAP is now located in town (L.A.) and has
been punching the key around QD a little bit.
The other morning he couldn’t sleep (poor guy)
and rolled out of bed to work J20P, 7160 kc.,
and J2IH, 7060 kc. OQSIM is still sailing through
on the high end of 20 according to Bud. W9EQ

’ . vy
Yih 2 SR AR s MO S s O

Dx unlimited—G2LB on the left and G2LU on
the right.

i1s now W4IQS and may be heard on 7006 quite
often. And KC4USC has becn doing « little trathc
work on 6990 kc. Has worked a few hams in be-
tween times.

W6GRL worked KC4USC on c.w. and then
phone. I believe he was the first out this way
to huave a phone contact with the expedition. By
the time you read this KCAUSA, the West Base,
should be perkin’. KF6ROV has mailed a batch
of cards for Canton Island. They are postmarked
Pago Pago, Samoa. WS8CED has reccived a card
from USIB and has it almost worn out showing
it around. But remember, I didn’t say you were
to go after him for the QRA.

I don’t know whether 1 mentioned it before or
not but in the country list published in the Janu-
ary 1940 issue we showed Newfoundland and
Labrador as in zone 5. It should have been zone
5 and 2, as Labrador is in zone 2.

F8VC writes that he ran across G8MQ and
G3MP at the front near where he has been sta-
tioned. Jean said that it was a thrill to see these
fellows. K6MV has a new home on the wind-
ward side of Oahu and as "“Lem” put it, °
and needless to say | had ham radio in mind in
planning a nice workshop and shack.” WS8AU is
still sputtering back there in Utica. Lou says that
since dx hasn’t been so hot during the past few
months, they xyl feels as though she is married
once again. She can't get over it . . . gomng two
dances, shows and night clubbing a bit.

By the time most of you read this far you will
be between the two week-ends of the AR.R.L.
Contest. Usually this contest is within the first
two weeks of March but this year it is during the
latter two weeks. In fact the Sunday of the last
week-end being Easter, all of you fellows will miss
a few hours while attending sunrise services.
Easter Sunday is early this year . . . wonder if
President Roosevelt had anything to do with it
It's a cinch he didn’t change the contest, though.

[Continued on Page 84}

WWWwW.americanradiohistorv.com


www.americanradiohistory.com

Many amateurs in isolated localities seem
to be having difhiculty in locating the 2V5-

meter band. Indeed, it has been reported
that in certain large cities there have been
two independent “2V5-meter” bands, the op-
erators on one having no knowledge of the
other.  Actually, the locating of the band
may be done very accurately and with as
simple equipment as a pair of Lecher wires.

A Lecher-wire measuring system consists of
a pair of parallel wires, usually of about no.
14 bare copper and separated about 2 inches
coupled to the tuned circuit of the trans-
mitter or receiver whose frequency is to be
determined. The energy coupled into the
wires establishes standing waves of voltage
and current along them, and these standing
waves can be located with a shorting bar.

The sliding shorting bar can be moved
along the parallel wires until two successive
points are located which produce a change
in oscillator plate or grid current, or in the
receiver noise level, when the pickup loop of
the parallel wire system is coupled to the
circuit under test. The distance between these
two points is a half wavelength, and this
value may be converted from feet or inches
into the wavelength in meters by multiplying
the length in feet by 0.6096 or the number of
inches by 0.0508.

The frequency in megacycles may be deter-
mined by diriding the number of inches be-

\‘
— ECHER
—EEE T —

SHORTING BAR

= .

\

SOLDERED

Sk

Gl
[
oL I

L7

<+-YARDSTICK

FLUVMERVT
N

e sz e

I

tween successive peaks on the Lecher wires
nto 5905. It 1s advisable in most cases to
have the Lecher wires long enough so that
several successive “bumps’ may be found to
insure greater accuracy in the determinations.
The successive points of resonance will be
very sharp and may be passed over if the
shorting bar is moved too rapidly.

Three lengths which it is advisable to re-
member are: 112 Mc., 52.5" or 4’ 4.5” between
successive “bumps’; 114 Mc, 51.75" or 4
3347; 116 Mc, 51”7 or 4’ 3" Dbetween peaks.
If the frequency of desired operation is known
and it is necessary to determine how many
inches correspond to this frequency, the fre-
quency may be divided into the same factor
5905 to give the number of inches between
successive Lecher-wire peaks.

The shorting bar can consist of a short
piece of no. 10 bare or tinned copper wire,
bent and fastened to the end of a yardstick
as shown in the accompanying illustration. By
using a combination gadget such as this the
yardstick for measuring the number of inches
between successive peaks will always be at
hand as soon as the peaks have been deter-
mined. It is usually convenient to mark the
places of resonance on the Lecher wires with
a piece of scotch tape or adhesive tape and
then to measure between the front edges of
the pieces of tape to determine the measure-
ment in inches.

A short length of twisted pair can be used
to couple the device under measurement to
the Lecher wires. A 1- or 2-turn link at the
end of the twisted pair should be loosely cou-
pled to the receiver or transmitter. This
method of coupling is considerably easier than
trying to keep the spaced, bare wires from
shorting out or grounding when coupling
them directly to the device whose frequency
is to be measured.

Lastly, to change wavelength in meters to
frequency in megacycles, simply divide 300
by the wavelength in meters.
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By E.

H. CONKLIN,* N9BNX

This month 1s generally the “zero hour” on
the ultra-highs, with activity at an annual low.
Not so this time. With ten meters passing
out for I, layer dx and not enough dx stations
left on the air to satisfy everyone's appetite,
there is a very definite trend toward the ultra-
highs, particularly to five and 215 meters. The
ten meter population has remained high, be-
coming a Utopia for phones, which should
keep the band active on days when the dx
limit is only a few hundred miles like it is on
five meters in the absence of “skip”. With
twenty meters going dead on winter evenings,
the next year or two should bring about even
greater use of the ultra-highs, thus avoiding
low frequency band congestion.

The simplicity of ultra-high equipment is
illustrated by a four tube phone transmitter
built by W9QDA that puts out ten watts on
ten meters and five watts on “five” with only
250 plate volts. A 40 meter crystal in a 6L6
tritet doubler or quadrupler drives a GL6
doubler final. The latter is modulated with a
6N7 class-B tube driven by a 6C5 speech am-
plifier. The rig was built for W9OMP mobile
to operate from a 100 m.a. vibrapack, for
which reason the 6N7 no-modulation plate
current was reduced with grid bias to keep
the current drain within the vibrapack rating.
On February 14, QDA raised HC1FG on ten
with this rig in his car.

An article in the January issuc of Elec-
tronics points out that many beam tubes have
a screen grid oscillation that often shows up
as a parasite. This is aggravated by good
short by-passing, but can be cured with a ten
ohm resistor in the screen lead at the socket
prong, without interfering with operation at
the desired frequency.

Antenna Comments

What is the best method of adjusting prop-
erly a Western Electric type concentric vertical
antenna® Recently Jim Dickert, WOPEI, ran
some tests on 28.7 Mc. that may be of interest.

% Associate Editor, Rapio, Wheaton, Illinois

He controlled the length of the tubing skirt
used as the bottom half of the antenna by
sliding another piece of tubing on it. Then
he went through the whole range of adjust-
ments of the pipe length for each length of
“whip”—the rod used as the upper half of
the antenna which is the extension of the
transmission line inner conductor. The only
indication of proper adjustment recorded was
the final amplifier loading. When the curves
showing the best pipe length for each “whip”
length were examined, 1t was apparent that
the whip should be 10134 inches and the con-
centric pipe “skirt” 963, inches. With this
adjustment, the final amplifier tuning was not
disturbed by loading it with the pick-up coil.
A good indication of proper adjustment is the
fact that when four feet of concentric trans-
mission line was cut off, nothing changed.
Even with this tuning, the Brown “ground
plane vertical,” which is a quarter wave verti-
cal above four horizontal quarter wave fins,
produced a better signal locally.

At the beginning of 1935, over five years
ago, WIHBD in Hartford and WIXW in
Boston maintained 2V5 meter contacts several
times a day during a week of schedules. This
was a 90 mile path. Around the same time,
the Bell Laboratories were maintaining a 70
mile circuit on 5 to 1.6 meters, with the 1.6
meter wave going below the noise level con-
sistently only in winter. Yet here we are in
1940, turning out inferior results except from
mountain tops. It not only can be done, but
has been done. Two amateurs with enough
experimental inquisitiveness can duplicate and
surpass these results easily with present day
equipment and power, if they will get to work
on their antennas, feed lines, and sets. Don’t
stop at the transmitter—it is obvious whether
that works. More care should be taken with
the antenna, feeder and receiver. In this con-
nection, Amphenol’s table of losses for prop-
erly matched cable for 1000 watts fed into
100 feet is of interest:

Freq. (Mc.)  Twisted Rubber  Amphenol Copper tube
Pair Co-axial  Co-axial Co-axial

120 800 700 320 210
60 645 563 249 162
30 463 111 186 121
15 324 308 133 88
7.5 206 206 110 65
375 133 135 60 49
1.87 38 92 45 39

In the above-mentioned tests, the Bell Lab-
ortories used inverted V and both horizontal
and vertical rhombics, all supported from a
60-foot pole surrounded by four 30-foot poles.
The V was 140 feet long, supported at its
center. The legs in either direction from the
central pole were 77% feet long. The far
end was four feet off the ground. The near
end led directly to the receiver. One vertical
rhombic was adjusted from 123 to 130 feet
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long, with four 6714 foot legs, terminated at
the far end with carbon lamps. A two-wire
feeder fed the receiver. The bottom was six
or more feet off the ground, the top supported
on the 60 foot pole. Another vertical thombic
was 137 feet long with four 71-foot legs. The
horizontal rhombics, supported on the 30 foot
poles, were from 126 to 136 feet long, with
71 foot legs. These also were terminated
with carbon lamps. All types were used for
transmitting and receiving. The fore-and-aft
diagonal, when adjustable, was increased for
higher optimum frequency. These antennas
are relatively easy to construct in many loca-
tions, and should be helpful in extending the
range of u.h.f. stations not already using high
multi-element rotaries.

Using a number of elements in a given area,
ten watts in the antenna at 300 Mc. will pro-
duce the same field as 810 watts at 100 Mc,,
according to the RCA Review. The troubles
with the higher frequencies are that equipment
is generally less efficient, there is more scat-
tering of signals, more attenuation in crossing
cities, and the ground wave which falls off
inversely as distance raised to some power,
drops off more at the high frequencies. The
latter effect presumably will be less important
with air-boundary refracted signals.

Distance to the horizon in miles is given by

2.21 V5 where 4 is the antenna height. If
both the transmitting and receiving antennas
are to be considered, the equation is individ-
ually applied to both and the results added,
to get the maximum line-of-sight distance.
The height is expressed in feet.

Antenna Polarization

On February 5 during a 120 mile contact
on 56 Mc. with W8CVQ, WOVHG switched
over to a horizontal antenna which was
pointed poorly, and could just hear CVQ’s
carrier. CVQ uses vertical broadsided W8JK
antennas. VHG cut five feet off his feeders
and can no longer load up his final properly
on his horizontal. Attempting to hear W9ZHB
(90 miles or more, horizontally polarized), he
tried the vertical on several occasions with no
results at all. WIMQM using a vertical has
worked ZHB. W9GGH in Kenosha put up a
3-element job; VHG says that horizontal polar-
ization to Kenosha just doesn’t work, but the
antenna at VHG is 45 degrees off for GGH.
WOCLH used to work ZHB with a four sec-
tion vertical W8JK, but the signal was some-
times weak, the distance being 80 miles.

W8CVQ says that he is interested in what
was said by the “Roving Reporter” in the
February issue about the rotation of the plane
of polarization of five meter signals over 100

ADIO]
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mile paths. The few tests he has made at the
receiving end have not shown that horizontals
were better than verticals when the trans-
mitted signal was vertically polarized. One
test was with Grand Rapids (48 miles). The
test with W9CLH seems inconclusive because
several days intervened between tests, and con-
tacts have been made (130 miles) using a
lower four element horizontal at CLH. The
higher vertical antenna supported by an old
broadcast tower used to put out a better sig-
nal, it seems, but that this was due to the
polarization is not plain. W8CVQ is suffi-
ciently interested in the rotation idea to try
horizontal reception compared with his present

56 Mc. DX
HONOR ROLL e
Call D s  Cl D S
WOZJB 9% 18 | WIVFF 6 11
W3AIR 8 24 | WILLL 6 17
W3BZ) 8 W2KLZ 6%
W3RL 8 24 | W2LAH 6
W5AJG 8% 27 |We0LZ 6
WSCIR 8% 29 | W8OJF 6
WouUSl 8 22 | WONY 6 13
WSJLQ 8
W8VO 8 WIIMT 5 9
WOARN 8 15 | WIINX 5 12
WIEYM 8 WIJRY 5
WOCB) 8 WILFI 5
W2GHV 5 8
WOZHB 7 veelid =2
W3HIT 5
W2AM] 7 22
WG6DNS 5
w2JcY 7 WeKT] 35
W2MO 7 25
WS8ECQ 5 10
W3BYF 7 &
WS8NOR 5 16
W3EZM 7 24
W80OPO 5 8
W3HIO 7
. | W8PK 5
WA4DRZ 7% 22
WS8RVT 5 7
W4EDD 7 WoUoG 5 8
WA4FBH 7 20 |
W5CSU 7 VE3ADO 4%
WS5EHM 7
W3FPL 4 8
WSCVQ 7
W6I0] 4+
W8QDU 7
WSAGU 4
WOCLH 7
WS8NOB 4
WOSQE 7 22 e i
WIHDO 7% 18 |
WOAHZ 7% 14
WOBJV 7 12 | WIKHL 3
WOVHG 7+ WEAVR 3 4
WOWAL 7 WEOIN 3 3
WoQCY 7 10 | WEOVK 3 4
wWozZUL 7 11 | WIGRI 3 4
WOGCH 7 WS8OEP 3
WICLH 6 12 | W8OKC 3 6
WIDEI 6 18 | WOWYX 3 3
* plus Canada. (reported in 1939)

Note: D—Districts; $—States
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W9QDA's five and ten
meter mobile transmitter
after 17,000 miles of serv-
ice. The tritet 6L6 doubles
trom 40 to 20 and the
final 6L6 doubles to ten.
On five the 6L6 tritet os-
cillator quadruples to ten
and the final 6L6 doubles
to five.

vertical antenna. Such tests, of course, do not
refer to “skip” work where polarization is of
little importance.

W8QDU says that he thought your con-
ductor to be a pretty level headed sort of
fellow—enough so that the Illinois gang
couldn’t hoodwink us into believing that hori-
zontal antenna stutf for pre-skip work. Yeah,
but don’t confuse us with the “Roving Re-
porter”——that is someone else. Fred agrees that
the important thing is to concentrate radiation
at the usetul low angles. hether or not this
can be obtained equally as well with stacked
horizontals he is not sure but helieves so pro-
viding enough elements are used with good
current distribution and phasing and the whole
array is at sutiicient height above ground (ap-
parently correct except where the antennas are
near or over sea water when verticals have
an advantage for low antenna heights—Ed.)
Fred is open-minded on the problem at 100
miles but tests with W&MDA (30 miles),
W8SILU and W8QQS (65 miles) indicated a
preference for verticals, He does not mention
the antenna types used at both ends, so it is
impossible to judge the relative eftectiveness,
at low angles, of antennas used in these tests.

The reason for commercial preference for
horizontals is summed up in this statement
taken from RCA Review. January, 1937: "It
is important to concentrate the energy into
low angles in the vertical plane so as to ob-
tain a power gain in transmission. This may
be done for either vertical or horizontal polari-
zation, but present known simple structures
are most effective for horizontal polarization.

For broadcast service, in terms of signal in-
tensity, there appears to be no advantage in
one polarization over the other (excluding
transmission over sea water). The matter of
signal reflections in and around building has
not been fully investigated, but again there
appears to be no advantage in one over the
other. In considering noise interference, com-
plete data are lacking, but some experience has
indicated a slightly lower noise level for hori-
zontal polarization.”

A more definite idea of impulse noise levels
received on each polarization may now be
available, judging from this sentence on page
366 of the RCA Review for January, 1940:
“this intensity is about that which would be
received with horizontal polarization from the
ignition system of the average automobile at
a location about 125 feet from the road over
which the automobile travels.”

Trevor and George checked transmissions
on 91.8 Mc. several years ago, out to 70 miles.
Beverage says that there was apparently no
consistent ditference between horizontal and
vertical polarization (at both ends) over land.
An inspection of the chart in the first-men-
tioned 1937 issue, however, indicates that the
vertical was better most of the time within
25 miles, and the horizontal beyond that
distance.

Additional comments on ground wave (re-
fracted-diffracted signal) field strengths ap-
pear in the statement of K. A. Norton on
u.h.f. wave propagation, at the F.C.C. Tele-
vision hearing January 15, 1940. This publi-
cation carries the number 38521.

WWW.americanradiohistorv.com
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We offer our heartfelt thanks to those enthusiastic
RADIOmen who have bought more copies of the 1940
“RADIO” HANDBOOK than ever before, despite the

lapse of buying from many foreign markets.

Note: |f you have not already secured your copy of the 640-page, 1940
“RADIO” HANDBOOK, order from your favorite dealer. If he cannot
supply you remit direct to us and we will send your copy to you postage
prepaid. The standard edition is $1.50 in continental U. S. A, $165 else-
where. The special cloth bound library edition sells for $3.00 in continental
U S A and $3.25 elsewhere.

.57 e
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Whatever the answer, it is to be regretted
that both types of antennas are coming into
use in some areas, splitting the five meter
band into two groups of stations.

Neutralization

In neutralizing television amplifiers at 42-50
Mc, it is generally necessary to connect one
filament to a shortened half wave piece of
metal tubing, usually folded, with the other
filament lead inside. The filament of the sec-
ond tube is similarly handled, the two rods
running parallel, shorted at an electrical half
wavelength from the tubes’ filaments. The
short is adjusted as part of the neutralization
procedure. Lven when neutralization can be
achieved without these rods, the filament lead
reactance prevents attainment of 100 percent
modulation as it permits radiation of the
excitation power on negative modulation
peaks. Presumably, the best small amateur
tubes will not require filament lines (or
chokes) below 100 Mc. U.h.f. neutralizing
condensers can be short pieces of tubing con-
nected directly to the plate terminals. Stray
capacity between input and output circuits can
then be reduced by using a telescoping inner
cylinder connected to the grids, placed within
the tubing hooked to the plates.

177 Mec. M.O.P.A.

An interesting 177 Mc. transmitter is used
by RCA for television relay purposes. A large
concentric line (inner conductor 2V, inches,
outer is 8 inches), V4 wavelength long, con-
trols the frequency. Half turn loops extend
through the shorting disk on either side of the
inner conductor. One loop is grounded near
the inner conductor, the other grounded near
the outer. The other loop terminals go to the
grids of push-pull RCA 834’s. Exctation ts
controlled by shorting the grids with different
lengths of wire. Impedances are used in the
filament leads. The plate inductance is a U-
shaped shortened half wave concentric line
about one inch in diameter, connected from
plate to plate. At the neutral point on this
line the inside conductor is exposed so that
the power amplifier grid coil may be induc-
tively coupled to it. While plate power was
fed in with a choke, it could as well have
heen done with a small diameter quarter wave-
length line used as a “metallic insulator.”
Only the half turn coupling loop appears in
the amplifier grid circuit.

Single Tank Oscillator

Although an oscillator tube can be tapped
on a concentric line with the cathode above
ground and plate grounded, tube size and line

ADIO

Small 1852-6C5 ten-meter converter used by

W9QDA mobile. The large model was de-

scribed in RADIO for July, 1939. The tubes
extend out the rear of the box.

length sometime make this inconvenient. An-
other way of doing it is to use half-turn grid
and filament loops in the line as illustrated in
Rapio for February, page 17. W9SQE found
that an old 210, 250 and a T5S5 worked this
way at five meters but as the inner conductor
of the line was shortened, the wavelength
dropped only to 3.4 after which no line was
necessary. At this point, the loops themselves,
together with the inductance and capacity in
the tube, were sufficient to cause oscillation.
If RCA can use 1 k.w. tubes in this circuit,
amateurs should be able to do so. A little
experimenting with other tubes and loop sizes
may straighten out this trouble.

Power can be taken out with an unbalanced
(concentric) feed line by tapping on the inner
conductor, or balanced feeder using a half
turn loop entering the side of the line.
WOSQE tried one of these hairpins four
inches wide on his receiver line on five meters
and raised the signal strength better than two
R’s. Incidentally, without an r.f. stage he gets
no images at all with a 2,600 kc. i.f.

Short Lines in Receivers

As a resonant transmission line is shortened,
the impedance at the open end goes down
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January, 1922

QST 9

Transatlantic Tests Successful

H, Mr. Printer, how many ex-
clamation points have you got?
Trot ’em all out, as we're going
to need them badiy, because WE

As we prepare the copy for this issuc
of QST our Transatlantic Tests are in pro-
gress and we have the highly gratifying
news from Paul F. Godley, our special
listener in Scotland, that the A.R.R.L. has
spanned the Atlantic! For the first time
in history the signals of United States
and Canadian amateur stations have been
heard across the ocean on schedule.

Mr. Philip R. Coursey, in charge of
arrangements in Great Britain, radioed us
on Dec. 13th as follows:

“Many your stations heard by British
amateurs. Details later.”

We are most impatiently awaiting

of Mr. Coursey’s detailed
compilation of whichgnecess
await the coll and
individu om the
Itist e of the

paglicu
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Newmarket, and on his spark at that, but
Mr. Coursey’s report may show more of
our cousins in the Dominion.

Station 1BCG at Greenwich, Conn., was
reported on two-consecutive nights and in-
dications are that it had the greatest sig-
nal strength of any heard. This station

was especially erected for the tesg:s a vas
jointly owned and operated STS.
Minton Cronkhite, E. H. Ar ong,

George Burghard, John Grinan,

Amy, and Walter Inman. In itsjlesting
it has been reported from thglfPacific
Coast and must h derable
of a rumpus. the report
of their sign npted to
transmit an ge, a to their

hey succeeded in
the first private
tted across this
The message

.L. Headquarters by Godley, reporting
reception at 3 T.

e
Gmteme“\'s of

Mg, G0, SN \\(')
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Side view of the W9QDA mobile converter.

almost as fast as the length does. Neverthe-
less, such a line can be quite short and still
out-perform coils. With a 13-inch line three
inches in diamcter, propped on magazine cov-
ers above a G6K7 r.f. stage on ten meters,
WIQDA tested a “haywire line” against the
receiver’s own coil. The inner conductor was
no. 16 wire, supported between cardboard end
plates. A 100 uufd. condenser was used for
tuning. The inner conductor instead of the
tormer grid clip was brought to the tube cap.
The outer conductor was grounded, and the
far end of the line shorted across the card-
board end plate. The antenna was brought
through the end plate on a narrow half turn
“hairpin.” Tuning was very sharp with this
arrangement, and signal strength was fair in
spite of the six inch leads. When one feeder
was disconnected, however, the R-meter went
off scale! The reason for no better results
with two feeders was that Vic had put his
hairpin astraddle the inner conductor instead
of beside it with only one side of the hairpin
close to it. Still, it was apparent that even
with 6K7's, a short line with a properly
coupled antenna would be much better than
the receiver's coil. The test also checked the
charts shown in the article in February Rabpio,
provided that the actual line length is an inch
or so short in order to compensate for tuning
condenser leads and inductance.

Metal for Pipes

One thing that retards the use of short lines
as resonant circuits is the “ditficulty” of get-
ting the metal. Comments on the subject in
this column have been requested.

A simple way to get pipes is to bend them
up from 24 gauge or thinner copper or alumi-
num sheet. The cheapest pipe is aluminum
stovepipe. Brass and cold rolled steel are
cheaper than copper but should be copper or
silver plated.

A very convenient way to buy copper tubing
in small quantities is from a plumbing supply
house branch, such as Crane Company. Their
Type M 2V inch o.d. copper pipe has a wall
0.058 inches thick and sells for a base price of
S0 cents a foot—Iess, at present, a discount of
19 percent. This discount changes with the
copper market. Still, 41 cents a foot is a
reasonable figure.

According to the branch of Revere Copper
and Brass, Inc., at 2200 No. Natchez St., Chi-
cago, their twelve toot standard lengths run
6O cents in two inch diameter, and odd lengths
at 6715 cents a foot if a piece already cut is
available. Three inch tubing is a mill job for
them. Charles H. Besly & Co. at 118 No.
Clinton Street, Chicago, has two inch pipe
with 0.064 inch wall at 82.6 cents a foot, and
three inch at $1.27 a foot. Copper sheet will
run less, particularly because thinner gauge
material will be satisfactory.

Steel Sales Co., at 129 So. Jefferson St
Chicago, sells cold rolled steel and aluminum.
The cheapest pipe available seems to be their
aluminum (2S) which runs only 25 cents a
foot for two inch and 41 cents for three inch.
There is a 50 cent cutting charge. Aluminum
stovepipe of 24 gauge (0.020 inch) runs 85
cents a three-foot length for three-inch diam-
eter and a dollar for four inch diameter at
Stebbins Hardware Co., Van Buren and State
Streets, Chicago. The latter can probably be
made up in a sheet metal shop.

Conductivity of Metal

The conductivity of various metals is im-
portant to us. The following table shows re-
sistance in micro-ohms per cubic centimeter
of metal and will give an idea of the relative
standing of the various metals.

It will be seen that tin cans are none too
good. For a temporary expedient, however,
they may be useful to convince the chap above
100 Mc. that lines have their place in
equipment.

The other day a fellow on the train had a
Type B2 one r.p.m. sync motor made by
Warren Telechron Co., Ashland, Mass., for
General Electric Company. It had been picked
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Frank Carter W2AZ

First Member 10 make Century Club on Phone

Verified Contacts with more foreign countries
than any other amateur phone station.

...a loyal user
of Eimac tubes
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Resistivity of Various Metals

Sitver
Copper
Cold
Aluminum
Duralumin
Brass

Zinc
Cadmium
Nickel
Iron {(not cast)
Tin

Lead
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up for less than a dollar. It is just the thing
to swing a receiver over the band in isolated
locations, while the operator does other things.
When the receiver does cross a signal, the
speaker will blast out and the opetator can
tune it manually. This should be particularly
good for summer dx. If the receiver con-
denser will rotate continuously, the motor will
tune it across the band every 30 seconds.

112-224 MEGACYCLES

Some time ago, mention was made of a dx
honor roll for 2V, and 1Y4. This may be
somewhat ditticult to maintain, but there is no
harm in trying. Perhaps the Bell Laboratories
should get a rating for their field strength
measurements for two years down to 1.6
meters over a 70 mile path, using inverted
V’and rhombic antennas. Only the highest fre-
quencies dropped below the noise level in
winter. Here is the way that the Honor Roll
would appear:

Elevated Locations

Stations Miles
WOWYX-? 160
W6ENCP-0OIN 98
Home Locations
Stations Mites
WIHBD-WIXW (1935) 90
w8CvQ-w8? 48
WILEA-BHL 45
W2MLO-HNY 40
W3CGU-W2HGU 40

Most of the 215 meter news from New
England reaches this column through the bul-
letin of the Merrimac Valley club in Law-
rence, Mass. It is reported that W1LEA is
heard consistently on 235 by W1LAT of South
Boston. W1JNU is using a HY615 tube in
his receiver. W1IZE has a new antenna strung
up on his flag pole. W1LGG is now on the
band. WILGY DOO HZB are about ready.
W1HXE 1s on but is not sure that he has
found the right frequency. W1IZE JNU JJE
have gone into the business of making 1V
to 10 meter receivers.

PA¢®FB and his Norwegian girl friend in Neth-
erlands costumes.

W2MO in Livingston, N. J., may soon be
trying to duplicate his excellent five meter
work on 215 with at least 100 watts into an
eight element beam. WS8PK says that several
fellows around Rochester, N. Y., are planning
215 meter work, and he may join them.

According to W8NOH, 21, meter activity
around Grand Rapids, Michigan, is increas-
ing. W8TCG in Ada is huilding up mobile
equipment using 6J5G’s with 10 watts input.
Someone tn Grand Rapids 1s reported to have
worked W8CVQ in Kalamazoo on February
5. CVQ has 25 watts input to HK24's, with
frequency modulation unintended! He regu-
larly puts an R9 signal into W8NZ at Battle
Creek, 25 miles away. Walter is on 5 and 215
every Monday night.

Down in Fort Lauderdale, Florida, W4DRZ
is all set up for 2%, but can’t get anyone
else interested enough. A gang rebuilt trans-
ceivers for an air meet, but the apparatus
probably reposes on shelves. WA4EDD in
Coral Gables has plenty of power on HK254's.

Somebody must read this column. W9CQV
received a letter from a W4 who wants to
buy the receiver pictured here several months
ago. CQV says that a gang is organizing a
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FIRST!
vieenenee.. in "RADIO”

* Close spaced umidirectional array (2, 3, and 4 elements)
* Lazy H array (and extended, two-band X-H version)
* Harmonic¢ reduecing universal antenna coupler

* Single tank circuit harmonic ecrystal oscillators

* Crystal stability v.f. (e.c.0.) exciters

* High sensitivity field strength metlers

* Class € high efficiency bias modulation

* High efficiency frequeney  doublers

* Grid controlled rectifier keying

* Multi-wire doublets and arrays

*x 114 and 215 meter tramnseeivers

* Bass suppression for telephony

Smart amateurs keep abreast of the times by reading RADIO. The
above developments as applied to amateur practice, first saw the light of
day in RADIO. Remember, among amateurs who know, it’s RADIO!

SUBSCRIBE TODAY. USE THE HANDY COUPON ON PAGE 86.

\
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2Y, and 10 meter harbor radio system for
Chicago's south side yachtsmen. Joe's TZ20
transmitter has been causing a tuss in b.cl.
sets in the neighborhood. It was found that
the grid line was not controlling the frequency
of the rig at all, so it wasn't stabilized. When
the grids load the tuned circuit heavily, this
may happen; if it does, putting a coil in the
grid and using lines in the filament and plate
seems to be fairly satisfactory. The object of
the filament line is to connect the hlaments
together at the far end of a (short) half
wavelength line instead of at the tubes. One
conductor carries one side of the filament on
the surface and the other lead on a wire
inside; the leads to the second tube are carried
on and in the second conductor. The shorting
bar is something less than a halt wave from
the filament and controls the regeneration
somewhat. The plate tuning controls the fre-
quency. The same type of filament line is
often necessary in order to neutralize an am-
plifier at very high frequencies. A tube specifi-
cally designed to reach very high frequencies
should be controllable with a high-Q grid
circuit, so that CQV'’s experience is probably
not universal.

In Evanston, Hlinois, W9EDG disclaims the
high power that was attributed to him a while
ago. He says that six watts is closer. Con-
sistent contacts are made with WILRT YGW
in Chicago. Consistent “interference” is had
from W9ZUL'’s harmonic from Morton Grove.
EDG has made another trip to Crane Co.’s
local plumbing supply branch for more copper
tubing, so new apparatus may be on the way.

WIRQG of Desplaines, Illinois, points out
that the Lecher wire conversion shown on
page 383 of the Rapbio handbook should be
5.08 for converting inches to centimeters wave-
length, and 60.96 for feet to centimeters.
WOIVHG in Glenview says that RQG has a
21, meter rig working, which adds to the nice
range of distances that the Chicago gang can
work—or can they?

According to WO6QKM in Beverly Hills,
Calif., W6SD]J has an s.w.l. report from San
Bernardino (70 miles). SDJ has a kilowatt—
but it is on ten meters, with a three element
beam. It did get him interested enough to put
together a 150 watt rig using HK24’s. The
boys plan a resistance coupled i.f. superhet
but they are not settled on the antenna design.

Another 215 meter ham in Colton, Calif,
is WGNCP who operates mobile incidental to
business trips, having had over seventy con-
tacts in a little over a year. While in the
San Bernardino Mountains, he raised \W6OIN
mobile who was on Mt. Soledad near San
Diego. At the first location, 5200 feet up, a
fade-out killed the contact. A new location

on Strawberry Peak, 5800 teet, brought sig-
nals back to R9 when the contact was re-
sumed. This distance is about 98 miles.
WO6MKS at Mission Beach on 1.cw. was also
heard. OIN ran 35 watts with gas engine
a.c. generator. NCP has a genemotor-powered
76-42 “xcvr” with a 35 wavelength rod an-
tenna; the oscillator input was six watts, out-
put not determined! WO6AVR was with NCP
during the contact; WO6DNS and Wo6VQ
(shades of ten meters years ago!) were with
OIN. NCP says that he also worked W6RVL
in Los Angeles from the same mountains, a
distance of about 65 miles. WO6QUF with a
similar mobile job and at the same QTH also
worked RVL.

WOWYX whose first name is Frank and
yet answers to “Bob” (your conductor is
named Elmer but goes by “Bill” for an ob-
vious reason), is on the band nearly every
evening with 100 watts into HK24's on 2V,
and 1V,, and a six element Yagi. He men-
tions his 160 mile contact from Pike’s Peak to
a car ten miles south of Cheyenne, Wyoming,
and another contact from Genoa, Colorado to
Mt. Evans. The mobile power supply 15 a
kilowatt gas driven a.c. job. In Denver,
WIVTK VGC IDB SPO are already on 21,
and WRO RNF QX]J DSD LNB LBV AUJ
NWL claim that they will be on soon.

Perry Ferrell in Pleasantville, New Jersey,
has his superregen on five dressed up with an
1852 and HYG615, and a lot of things like
inverse feedback in the audio. His new 215
meter receiver uses a G6J5G until another
HYG615 arrives. Perry absolutely advises any-
one on 112 Mc. who uses a standard tube,
carefully to remove the detector (and r.f.?)
tube base. Of course, these new miniature 1.4
volt filament tubes are convenient in that they
have no bases, the tube leads plugging directly
into sockets. A small 1.5 volt dry cell gives
a season’s life on the filament, and no hum
modulation. Only 45 or 90 volts are needed.
The elements in these tubes may or may not
be better than in standard tubes, for u.h.f.
purposes, so acorns are still to be preferred.
Another comment from Perry is that care be
taken in coupling the detector to the audio
because the inductance of the choke may be
too low. One that worked well on ten meters
did not work on 2, for him. He is thinking
of using a concentric line in his next receiver

it is hoped thar someone soon sends in a
good 2V, meter receiver article using one or
two of these lines; the detector might be made
to oscillate by using an inductance of a few
turns in the cathode lead, or by using a folded
line thar permits a cathode tap without a long
lead.

[Continued on Page 88]
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HE "“Super-Pro'' has, for years, been widely used in

commercial services where performance must be
“tops'’ and unvarying from day to day. Every ““Super
Pro" is built for continuous duty, maximum stability,
and high sensitivity with a minimum of background
noise. That is why professional operators prefer
‘Super-Pro’ receivers. The new "‘Series 200" Super-
Pro with its improved noise limiter, adjustable S’
meter, and variable selectivity crystal filter has set a
new high in receiver performance. Other important
features include two R.F. stages, three variable selec
tivity |.F. stages, etc., all described in detail in a 16
page technical bulletin available on request at your
dealer’s or direct from factory

r
’ Hammariund Mfg. Co., Inc. R-4
424 West 33d St., N, Y. City

Please send new ‘‘Super-Pro’" booklet. |
Name

Address. . .

City S (I B

Canadian Office:
41 West Ave., No,,
Hamilton, Ont.

o G5 o
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and Aunouncemenis

BATTERY TRANSCEIVER

The battery life of the A-B pack used in the
little 215-meter transceiver described last month
can be increased appreciably by substituting a
1T5-GT for the 1Q5-GT in the audio system.
No difference in operation can be detected,
and the filament drain is only half that of a
1Qs5-GT. No changes in the circuit constants
or bias voltage are required; simply plug in a
1Ts5-GT instead of a 1Q5-GT.

Several have questioned why an HY-114 or
similar u.h.f. tube was not used in place of a
1G4-G. The reason simply was a desire to
keep the weight down, which means a small
battery pack. And with such a small battery
pack, both plate and filament drain must be
minimized if reasonable battery life is to be
obtained.

Where battery life is not an item, an HY-
114 may be substituted for the 1G4-G. The
filament chokes should be omitted and the
tank wires made about 65 inches longer than
specified for the 1G4-G. The grid leak may be
lowered to 10,000 ohms with a slight increase
in output.

HANDBOOK CORRECTION

On page 382 of the Rapio HANDBOOK, sixth
edition, the Lecher wire data should be cor-
rected to read ** . . . number of feet by 0.61
(0.6096) or the number of inches by .0508.”

EXTENDED POSITIVE PEAKS

Many amateurs have written in wanting to
know when we are going to follow up our
original story on extended positive peak
modulation in the December issue. The
truth is that we are sort of waiting to see
which way the cat will jump. So far the
F.C.C. has not volunteered any comment as
to their attitude on this type of modulation
as applied to amateur practice.

In the meantime, we might make the fol-
lowing comments for the benefit of those who

appear to be somewhat excited about the
potentialities of this type of operation.

The modulation capability of most any
well-designed plate modulated amplifier is
anywhere from 150 to 200 per cent in a
positive direction. Very few amateurs appear
to be holding their mean percentage of modu-
lation to 100 per cent, as will be evidenced
by comparing the average “depth” of modu-
lation of broadcast stations on speech with
the majority of amateur stations.

Now so long as amateurs are going to
modulate as heavily as they do, it would
seem they might as well pole their modula-
tion so that the extended peaks are in an up-
ward direction in order to minimize negative
peak clipping. As we have pointed out time
and again, it is negative peak clipping that
is primarily responsible for the hash and
splatter that shows up many kc. away from
the carrier of the offending station. And
negative peak clipping “hash” is not pre-
vented by the incorporation of any type of
audio filter, as the harmonics and transients
resulting from negative peak clipping are gen-
erated right in the modulated stage. While
appreciable flattening of the positive peaks
(as a result of insufficient modulation capabil-
ity in the modulated stage or overloading of
the modulator) will result in excessive har-
monic distortion and consequently cause the
signal to take up somewhat more room than
it should, it is the transients that result from
complete cutting off of the negative peaks
which cause the really bad splatter.

If you are designing a new plate modu-
lated rig, there is no point in going to ex-
tremes so far as the size of the class B modu-
lator is concerned. Certainly there is no
economy in using larger class B tubes than
those used in the modulated stage (assuming
push-pull). However, with a pair of 811’s
modulating a pair of normally excited 812’s,
or TZ40’s modulating a pair of T40’s, or HY-
40Z’s modulating a pair of HY-40’s (ad in-
finitum), it is possible to realize a surprising
amount of sideband power without objection-
able splatter simply by poling the modulation
correctly. Positive peaks under this type of
operation will hit between 150 and 175 per
cent, and there will be negligible clipping of
negative peaks (average male voice).

To prevent overmodulation, an a.m.c. cir-
cuit having an adjustable threshold and work-
ing off the negative peaks should be em-
ployed. Another approach would be to flatten
off or “round off” the negative peaks when
they exceed about 90 per cent, in such a
manner that the negative peaks would never
be clipped regardless of the modulation per-
centage in a positive direction. The ideal rig
would be a little complicated, but it would

[Continued on Page 92}
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Survey

Chicago, Il
Sirs:

[ was very pleased to receive your ques-
tionnaire on what should go into’ Rapio to
please the greatest number of readers. At
first 1 got to figuring that just one more card
returned wouldn’t make any ditference in the
results; then it occurred to me that if every-
body took the same attitude* the poll would
not tell anything.  So I sat right down and
not only filled out the card but am taking
the trouble to write this letter to tell you
what a2 fine idea 1 think it is. After all, it
is the only way to find out just what your
readers want.

HArRrRY MARTINDALE

“ Apparently they didn’t, because the per-
centage returns was very gratifying.-—FEdiror.

0. M, R. C.
Rockland, Mass.
Sirs:

About a year ago while having a QSO with
HI7G and later in 2 QSO with WSERV we
all expressed a curiority as to how many ac-
tive amateurs there were who were over 50
years of age. So we got busy and contacted
all hams that we learned about who were ad-
vanced in years. I succeeded in getting re-
plies from about 35 hams who would send a
card with their age and date of birth. A par-
tial list was published in Q87 and served to
acquaint many additional subsequent members
with the organization.

I carried on with the idea until August last
when I became inactive for five months due to
a serious infection. WSERV carried on dur-
ing my absence in a very businesslike manner.
Now that I am back on the job again I have
compiled a complete list of all members which
I hope you will see it to publish in Rapio.

At the present time I am operating on 56
Mc. with a crystal-controlled transmitter con-
sisting of a 6F6 oscillator with a 20-meter
crystal, a 6L6 doubler to ten, a HY40Z
doubling to five, and a T-55 in the final with
about 100 watts input. The modulator ends
up in four 46’s in push-pull parallel class B.
Although 28 Mc. has been poor you can be
sure that 56 Mc. is not dead in this area since
many of the hams in this area have doubled
in the finals of their ten-meter rigs to get
on five. It is quite common to renew ac-
quaintances with old friends who have also
come down to 56 Mc. due to poor condi-

tions and excessive QRM on the low-frequency
bands.
CHarLES F. Loup, W1JIS

(The list sent in by Mr. Loud is printed
herewith.— Ed.)

WIAUK 1880 WSBEF 1883 W7FWR 1888
WIAXQ 1874 WSBSC 1875 W7GVH 1881
WIDJ 1888 WSCQV 1886 W7UE 1873
WIFZU 1886 WSERV 1871 W8BTO 1874
WIHK 1887 WSFMZ 1885 WSCVZ 1888
WIHXV 1887 WSMR 1887 WSDK 1589
W 1ICH 1870 WSWN 1870 WSMIJ 1879
W 11LE 1888 WO6BKT 1873 W8NA 1865
WI1JAS 1889 W6BXB 1875 W8QBW 1870
W1JIS 1877 W6CEH 1875 W8QWB 1872
W1TPM 1888 W6HKO 1888 WSRRC 1882
W I1KH 1887 WOIHH 1874 WSTCP 1878
WILYK 1887 WG6KDX 1877 WOBXU 1880
W1SS 1888 WGMZF 1886 WOCAB 1857
WIWV 1887 WGPBD 1885 W9CNS 1861
W2ATG 1839 WGPHH 1881 WOCWQ 1890
W2GAN 1867 WGPJM 1879 WOEFE = 1873
W2GUW 1889 WGPLB 1887 WOIXN 1888
W2KZ]J 1888 WG6PSF 1880 WOMQR 1886
W2ME 1883 W6SAH 1388 WONWN 1887
W2RS 1884 We6UO 1880 W9SXL 1877
W2RT 1866 W7ABK 1889 WOVLN 1874
W3AQM 1886 W7AXG 1879 HI7G 1871
W3EQ 1870 W7FRU 1880 UX8MA 1861
WA4EMB 1887 W7FSH 1876 VE4AIX 1884
W4FLP 1871 W7FWD 1878 LUIDA 1873
°

To hams, the least familiar of all the clever
instruments for electrical communication is
the vselantograph, that wiggly gadget that
scrawls and scribes across a sheet of paper in
railroad stations and in some department
stores. Out of close to a hundred hams queried
from time to time, only five had ever heard
ot the telautograph and neither of these had
the faintest idea how it worked.

Changes of Address
To become effective with
The Next Issue
must be RECEIVED at SANTA BARBARA

by the S5th of this month
[ ]

Address labels are shipped to our mailers on

that date. Remember: under U.S. postal laws,
magazines sent to an old address are junked un-
less forwarding postage hos been left in advance
with the postmaster; unlike letters and cards,
magazines are not forwarded éither free or col-
lect (except to addresses in the same city).

Circulation Department
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Whats New . . . .

RCA 1628 UHF TRIODE

RCA has recently announced a new uhf
power triode which should be of interest to ama-
teurs doing experi-
mental work in the
bands from 224 Mc.
on up. The 1628 is a
triode of the high
perveance type de-
signed for use as an
oscillator or power
amplifier at the ultra-
high frequencies. It
can be operated at
maximum ratings at
frequencies as high as
500 Mc. and with re-
duced ratings as high
as 675 Mc. The maxi-
mum plate dissipation
of the 1628 1s 40
watts in class C tele-
graph service (these
ratings also apply to
f. m. transmission)
and the rated power
output as an ampli-
fier at 500 Mc. is 35
watts.

Factors contributing
to the improved u.h.f.
performance of the
new tube are: double-
helical filament cen-
ter-tapped within the
tube to minimize the
effects of filament lead inductance, double grid
and plate lcads which are brought out of the
tube through individual seals to eliminate com-
mon impedances between neutralizing and tank
circuits, and tantalum plate and grid closely
spaced to increase plate efficiency at high fre-
quencies by decreasing electron transit time be-
tween filament and plate.

1628

R.F. AMPLIFIER KIT

A free illustrated instruction bulletin describ-
ing the PA-240, a 240-watt output phone or c.w.
r.f. amplifier kit, is available at leadin jobbers
or direct from the Allen D. Cardwell M?g. Corp.,
81 Prospect St., Brooklyn, N. Y.

The kit is easily assembled and can be used
with any tubes such as 812's, T-40's, HY-40, HY-
s1, HK-54's, 35-T's, etc. Band-switching is used

in the grid circuit to minimize the time re-
quired for band change.

HIGH Q UHF TANK

The Lindberg Mfg. Co., 658 Roscoe St., Chi-
cago, 111, offers a low loss u.hf. tank circuit par-
ticularly applicable to amateur uhf. equipment.
The tank circuit consists of a pair of circular
metal dJiscs connected across a heavy duty coil.
Tuning is accomplished by varying the spacing be-
tween the circular condenser plates by means of
a threaded drive permitting fine adjustment. A
very high Q is claimed by the manufacturer. The
unit is supplied complete with the necessary
mounting hardware.

500 WATT ADJUSTABLE LINK COILS

A complete new series of 500-watt “Airwound’
adjustable link coupling coils has been announced
by Bud Radio, Inc. of Cleveland, Ohio. This
series of inductances has been designed to fill
the various applications where it is desirable to
adjust antenna loading by varying the link
coupling. The link itself is the outstanding fea-
ture of this coil series. It consists of an entirely
new spiral-wound design. This method of wind-
ing enables one link to be used for all bands
and assures maximum coupling with the various
Jdiameters of coils used for the different bands.

It is evident from an inspection of the system,
that, regardless of the diameter of the coil in
use, there are always two turns of the link that
are quite close in diameter to the diameter of
the main coil. An adequate degree of coupling
is thereby assured while keeping the proper form
factor on each inductance.

{Continued on Page 94}
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THE STORY OF THE HAM AND EGG

“It can’t be done! It's
asserted.

The Prof didn’t say anything; he just stared
at the floor. He had been working on his
great idea for three years, and people had
always said that very same thing—that it
couldn’t be done.

“I still maintain,” 1 said, “that you can’t
transmit a hard-boiled egg by radio. It's the
most ridiculous thing I ever heard of. Any-
body will tell you that.”

The Prof adjusted his spectacles.

“Yes,” he agreed, "I know. But the reason
it sounds ridiculous is because it has never
been done before. They said the same thing
about radio and television thirty years ago.”

“Yes, but a hard-boiled egg—"

“But nothing!” he interrupted. “You took
physics in college, didn’t you?”

“Sure,” I said.

“Then you know very well that all matter
is composed of invisible particles called mole-
cules. You should have learned that in high
school physics. You also know that these
molecules can be broken down still further
into electrical charges, isn’t that right?”

“Are you trying to tell me that you can
smash the atom?” I asked, reaching for my
hat.

“I can squash them,” he replied. He
pointed to a Jarge, metal cylinder in the
center of his laboratory. On top of the
cylinder were four glass standoff insulators
about six inches in height, to which were at-
tached conductors of copper tubing. The
other ends of these four conductors were at-
tached to what looked like a kilowatt trans-

impossible!” 1

By HARRY O.

BRUNN, Jr.

70

mitter. It was a rack and panel job approxi-
mately six feet high, with about one hundred
dollars worth of meters providing accurate
reading of every circuit. In another corner of
the room was a transformer, the size of those
on telephone poles, and this was connected
to the cylinder by means of solid copper wires
about a quarter of an inch in diameter.

“My machine,” continued the Prof, “is
capable of converting solid objects into elec-
trical charges and transmitting these electrical
charges, one by one, to a radio receiving set
where they are reconstructed into their origi-
nal form—once more a solid object. By re-
versing the order of these electrical charges,
we can turn a hard-boiled egg inside out.
That is, the yoke will be on the outside, and
the shell on the inside.”

“I think you'd better worry about con-
verting the solid object into electrical charges,
first,” T declared. “After that you can worry
about reconstructing them.”

“I'm not worrying about anything,” he said.
“I've been planning this thing for three years,
and nothing can go wrong.”

“Well, for your sake, I hope everything
works out all right,” T yawned, slipping one
arm into my coat, “but I still think the idea’s
slightly screwy.”

“And 1 could expect that from a radio
ham,” he mused.

“Don’t forget,” I reminded him, “You
can’t put that thing on the air without a
license. Just don’t forget.”

As I left, T could see the Prof standing in
the doorway, evidently still pondering over
my final remark.

WEMXT
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A

LACKING an actual photograph

we had our artist set the scene for our story.

ZY 4QQ, you see, found so many OW's = a bit hard on the bud-

get. So he mail-ordered (by camel express) a pair of cut-rate filter

condensers. He installed i‘hem, buf{:d( obefore the caravan

was out of sight, they blew, taking out a pair of good 866's as well.

;3 o ZY4QQ knows he can depend on G-E products. He's
VA2

2 “now playing safe by turning to Pyranol capacitors and
)\ GL-866's—if he has to trade off some of the OW's to do

it. He'll save, of course.

G-E Pyranol capacitors are built to
exacting standards to assure long, de-
pendable service. They'll operate con-
tinuously at 10% above rated voltage. mitting tubes. You can prove he's right

And their compactness will save in your own transmitter!
ZY4QQ some express costs, because

. ] Bulletin GEA-2021-B covers G-E
sapes (B Bl gl piemitin 5 camel-back Pyranol capacitors; GEA-3315, G-E
ISP ES™Nj| 15y iR transmitting tubes. Get them from your
OM Z2Y4QQ wants GL-866's because

dealer or from General Electric, Radio
he knows that G-E research scientists

and Television Dept., Schenectady,
were the first to deve|op hot-cathode New York.

GENERAL @ ELECTRIC

F0U-30

mercury-vapor rectifiers and that the
name General Electric means he will get
top performcnce from all G-E trans-
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Days passed and I heard no more of the
hard-boiled egg experiment, but this relief
was only temporary. On the following Sun-
day, 1 was torn from a pleasant meal by the
ringing of my telephone, and answering it, 1
found it to be none other than the Prof
himself.

“Well, it looks like I am fully prepared to
send my hard-boiled egg by radio,” he proud-
ly exclaimed.

“That's great,” 1 said, wondering why he
bothered to tell me about it-—the person who
had heckled him the most about his folly.
“The best of luck to you.”

“You could be of considerable assistance
to me,” he stated, clearing his throat.

[ racked my brain for a plausible excuse,
but thought of none.

“OK,” I agreed, not thinking of anything
else to say. "What do you want me to do,
boil you an egg?”

“No, I want you to operate the equipment
for me.”

“Me?” 1 queried. “Why me? [ should
think you'd know how to work the darn
thing if anybody does.”

“Well, it's like this: There’s a little matter
of a federal license which I don’t happen to
have. I figured that maybe you could use
yours, or is that contrary to the law?”

I took another bite of my sandwich.

“Oh, I can use my license as a portable
license, if that’s what you mean. TI'll drop
the radio inspector a postcard—it’ll only cost
you a cent,” T said.

“1 would greatly appreciate it,” he said,
“and at the same time I would gladly for-
give you for all your thoughtless wisecracks
in regard to my experiment.”

“OK. TIll take great pleasure in being the
first to witness the big fiasco.”

“The experiment is set for Tuesday after-
noon, then. I hope the time is convenient
for you.”

“Yes, I guess that'll be OK. Goodbye.”

I arrived at the Prof's house as early as
possible on Tuesday afternoon and found him
nervously pacing the floor of his laboratory.
On his workbench was a plate of hard-boiled
eggs—about six of them, and near the exit
was a fire extinguisher.

“What’s the idea of the fire-fighting equip-
ment?”" I asked.

“One can never tell what will happen
when thirty thousand volts are turned loose,”
he replied, pointing to this giant transformer.

“Thirty thousand volts!!” T exclaimed.

“Yes, high tension is needed for bombard-
ing the hard-boiled egg, you know. I had to
have special lines run to the house, because

the usual 110-volt lines are not capable of
standing the tremendous current drain. Many
are the fuses I blew before I had the heavier
lines run in.”

“Well, our schedule is at three o’clock.
We've got about fifteen minutes to make our
preparations,” he said, reaching for his tele-
phone.

He dialed a number, then waited. “Hello,
Warren? This is Felix—yes, we're all ready
at this end. Is your receiving apparatus in
working order?- -1 see—good—well, we’ll
throw our carrier on and you can give us a
call on 160 meters when you’ve got us tuned
in—all right, fine—goodbye.”

“Who was that?” I asked when he was
through telephoning.

“That was Professor Tristee of the Uni-
versity of Buffalo. He is in charge of the
rest of my equipment at that end. He’s going
to use their station to let us know how the
egg comes across.”

“1 always knew college professors were a
bunch of screwballs, but I never knew they
were that gullible,” T said. "I don’t think
Tristee even knows what a hard-boiled egg
looks like. He’s a vegetarian, for one thing.”

The Prof paid me no attention.

After glancing at his tubes to make sure the
filaments were lit, he closed a triple-pole
knife switch on the panel and watched the
final milliammeter.

“These tubes are running very cool,”
boasted the Prof. “Although this transmitter
is capable of emitting an 800-watt carrier, it
is generating one of only 250 at present. You
must understand, of course, that this leeway
in power is necessary when transmitting such
objects as hard-boiled eggs.”

“I suppose a soft-boiled egg wouldn't be
as hard on the transmitter,” I said, wondering
whether to duck or expect a laugh. The Prof
ignored my remark as usual and continued
to tune up his final stage.

When this was done, a modulator unit was
cut into the circuit and the Prof suggested
that T give the University a call.

“Hello, W8ZZKX,” I began, grabbing the
microphone. “Calling W8ZZKX, W8ZZKX,
W8ZZKX. This is W8MXT, portable, call-
ing you. Calling W8ZZKX for a ‘radio-trans-
portation” experiment and standing by. Go
ahead.”

Tuning across the band, I heard the Uni-
versity calling me back on 160 meters. Pro-
fessor Tristee was at the microphone and he
promptly congratulated me on my newly
coined word—"radio-transportation.”

I turned to the Prof.

[Continued on Page 74}
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“By the way,” 1 said, slowly. "is there any
chance of this piece of junk turning out an
a.c. carrier wave when you start that funny
business with the egg? After all, we're using
my call letters and I have to be careful about
the kind of signal—"

“Don't worry,” interrupted the Prof, “there
is no danger whatsoever of spurious modula-
tion. Now let’s throw her on the air again
and then we'll try the egg’

I gave the University another call and then
we disconnected the modulator.

“Hand me one of those hard-boiled eggs,
will you?” said the Prof, pointing to the
work bench.

I did so, and he placed it inside the cylinder
and closed the cylinder door. After pulling an
extra-large knife switch, the Prof regarded his
giant transformer with renewed interest as it
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paper
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RADIO

started to hum very loudly. Then he rushed
over to the radio-frequency unit and glanced
at the final plate meter, the needle of which
was slowly rising.

“There! There!” shouted the Prof, “There
goes the egg!! The egg is modulating the
carrier wave!!l’

I placed my hand over my mouth to mutile
a laugh, although I will admit it was a
little exciting at the time.

My surprise came when he opened the door
in the cylinder. The cgg was gone!!!!

We listened on 160 meters for a report from
the University.

“Calling W8SMXT,” came the voice from
the loudspeaker. “Hurry up! Bring on that
hard-hoiled egg. We're hungry over here!”

I really felt sorry for the Prof, because I
could sec how badly he felt about it. His
experiment was a failure.

However, there’s still the question of what
happened to the egg. Is it still traveling
through space in the form of electrical
charges, or was it entirely destroyed?

At any rate, the next time you think you
smell burning bakelite in your receiver, look to
sce if it is tuned to 1951 kc. and take a more
careful sniff; it may be a rotten egg.

2Y; -Meter F.M. Transmitter
[Coutinned from Page 19}

which slid along the rods with the shorting
bar, thus keeping the coupling constant. This
type of coupling arrangement would result in
a considerable complication of the mechanical
details.

Operation

If an accurately calibrated receiver which
tunes to 4750 kc. is available, no difficulty
should be experienced in getting the trans-
mitter tuned up. The oscillator is simply set
to this frequency and the following. doubler
stages in the exciter tuned to resonance with
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the tripler output stage disconnccted. Exciter
meter readings should be about as follows:
oscillator plate, 30 ma.,; 9.5-Mc. doubler
plate, 28 ma.; 19-Mc. doubler plate, 28 ma.;
HK-24 grid, 12 ma.; HK-24 plate unloaded,

20 ma.; HK-24 plate loaded, 75 ma. These | eeRC Mt
figures are for 500 and 1000 volt power MAI_I_ORY
supplies.

VF-223 FILTER UNIT

If the station receiver does not tune to |
4750 kc. and it is impossible to borrow a
receiver which will cover this frequency, the
station receiver may be used to set the oscil-
lator by utilizing its image response. Supers
having an intermediate frequency of around |
150 ke. will receive 4750 kc. as an image when |
they are tuned to 3850 kc. This assumes that
the receiver oscillator is on the high frequency
side, which is usually the case.

When the transmitter as a whole is being |
tuned up for the first time it is best to apply |
about 500 volts to all stages until one be-

comes familiar with the transmitter's opera- . f'”: a'pplu'alxon.s
tion. The correct coupling to the output .Wll(’l'e voltage ro.gulanon. Is important, as
stage (;;rid is about as shown in the Photo. | in Class “B” Audio Ampllhcanon; or where
graph of the complete transnutter, the link the utmost in hum suppression is required
coil should be pushed about two-thirds of as in high gain audio amplifiers, the VF-223
thel way infowic] hIkES el cotliion M provides a truly de luxe filtering svstem.
mum  power transfer. With the lowered | g 3
voltage applied to the transmitter and the The filter condenser s a three-section Mallory
tripler gnd circuit tuned to resonance and I'PT-390, of 15-15-10 mfd. capacity, 450 working
the shorting bar on the plate rods down volts. The 1wo 15 mfd. sections are used with the
against the standofl insulators, a screwdriver choke 1o fornt u conventional pi-section filter, while
with a well insulated handle may he used to | the third 10 mid. section connects 1o a separale
determine the resonant point on the plate terminal so that, if desired, a filiered intermediate
rods. The screwdriver should be pressed outpul voltage may be obtained. The lil.ler choke
firmly against both rods and slid along from is rated at 100 m.a. and has a d.c. resistance of
the PO“Ver SUPPIY end t()\\'ﬂrd the plates_ Ollly 9“()[!"]5, resul(lng in a minimum of V()llage (]T()p.
Resonance will be indicated by a sharp drop
in plate current as the screwdriver passes over
the proper point. This point will probably
be from one to threc inches up the rods from
the power supply end. If resonance is not
tound until the screwdriver is to within 6
or 8 inches of the plate ends of the rods it
is an indication that the rods are too short
as the resonance point 6 or 8 inches away I
from the plates is that for the hfth harmonic |
of the grid frequency, or 190 Mc.

A new audio or
hum filter unit, the
Mallory VI.223, is
now available for
use with all single
unit Vibrapacks.
Designed especially

Here is the quality filter unit to use with receivers,
transmitters, high gain amplifiers and secientific
apparatus. See the Mullory VF-223 Filter Unit at
your Mallory-Yaxley Disiributors.

Be sure you have your copy of Form
[2-555-B which gives detailed iechnieal data on
Mallory Vibrapacks.* Invaluable 1o all interested
in battery-operated apparatus. Availuble without
charge from vour distributor, or write . . .

P. R. MALLORY & CO., Inc.

When resonance has been found by the |

screwdriver, the shorting bar should be placed
at this position and tightly clamped to the
rods. The shorting bar may be moved back
and forth a short distance in either direction
to insure that the resonance point has been
correctly determined, making sure to remove
the plate voltage cach time the shorting bar
is touched.

After the shorting bar has been properly
located full plate voltage mav be applied to
the transmitter and the currents in the tripler
stage checked. These should be: grid current

25 ma.; plate current unloaded 125 ma.
A 75-watt lamp bulb connected across the
antenna terminals should glow at about nor-

*

3029 East Washington Street
Indianapolis, Indiana

TRADE MARK REG: Ue S4 PAT. OFF.

Use

M R MALLORY @ CO Inc. Y
APPROVED RADIO

PRECISION PRODUCTS

Use

YaxLEY

APPROVED RADIO
PRECISION PRODUCTS

e 75 o

www.americanradiohistorv.com


www.americanradiohistory.com

ma! brilliancy when the coupling hairpin is
adjusted so that the transmitter is loaded to
225 milliamperes. This indicates that the
tripler efficiency is approximately 30 per cent,
which is about normal at these frequencies.
The 150-watt difference between input and
output would seem to indicate that the plate
dissipation of the tubes was being consider-
ably exceeded. However, the criterion in mat-
ters such as this is the plate temperature of
the tubes, and their color does not seem to
indicate that their 50-watt plate dissipation
is being exceeded. Undoubtedly the 50-watt
discrepancy between the total power loss and
the plate dissipation can be accounted for in
radiation and resistance losses in the plate
tank.

Checking the Frequency Modulator
If desired, a curve similar to that of figure

~ NEW DYNAMIC
D4T

List Pri
il | L
List Pri

(Lulj Imp..;lce S]BUU

Licensed by ERPI

Ask your jobber for catalogue featuring

this new microphone.

CRYSTAL MICROPHONE
i

Swivel Mounting

Plug at Microphone
High Output List $Iﬁsﬂ
Licensed by BRUSH and ERPI

AMERICAN  MICROPHONE CO.. INC.
1915 South Western Ave.
Los Angeles, Calif.

2 may be plotted to determine the linearity
of the frequency modulator. The lead from
T: to the modulator grid should be discon-
nected from the transtormer and connected
to the movable contact of a 5000-ohm poten-
tiometer which has its outer terminals con-
nected to the positive and negative ends of a
15-volt battery. The center, or 22Y3-volt tap
on the battery should be connected to ground.
When the potentiometer is set with its mov-
able contact at the center of the resistance
strip the grid voltage as measured by a
voltmeter across C. should be zero. Posttive
or negative voltages may then be obtained
simply by turning the potentiometer shaft.
The grid voltage should be set to zero
and the signal tuned to zero beat at 4750 kc.
The frequency of the oscillator may then be
shifted in either direction by putting positive
or negative voltage on the modulator grid.
The frequency shift may be determined by
comparing the beat note in the receiver with
a standard audio frequency such as 500 or
1000 cycles or to a variable audio oscillator.
The best control point for straightening up
any nonlinearity that may occur is in changing
the value of the bias bleeder resistance, Rs.
Using less resistance at this point will cause
the frequency shift per volt on the positive
side to be more rapid, while more resistance
will flatten off the curve on the positive side.
See Buyer's Guide, page 98, for parts list.

Top-Loaded Verticals
[Continued from Page 22}

36 inches across and is mounted as shown in
the sketch of construction details.

Loading Coil

The top loading coil is wound with No.
20 d.s.c. wire on a section of maple shovel
handle which was turned on a lathe to fit the
inside diameter of the top of the mast. The
coil and wood form was boiled in beeswax
for twenty minutes and then protected from
the weather by two layers of rubber tape.
Capacity was tried across this coil as shown
at (D) and (G) in figure 1 but it was im.
possible to find a satisfactory condenser to
mount on the top of the mast that would
stand the extremely high voltage at that point.

HIGH Q LOOP

The specialized U.J.F, tank elrcuit,
Lowest loss @ Most symmetrical @
No contact joints In circuit @ Cir-
oular condenser plutes @ No metal
condenser frame @ Self supporting
inductance @® Pyrex condenser ad-
justment tubes. Complete 18, & and
2% meter kits. $5.00 net. Shipping
wt. 2 Ibs. Let us know your require-
ments,
LINDBERG MFG. CO.

658 Roscoe St. Chicago, 1.

Wwww.americanradiohistorv.com


www.americanradiohistory.com

Loading of midget verticals to a half wave-
length is possible with slightly higher masts.
Some signal gain to local stations will be real-
1zed but the angle of radiation will be reduced,
which may or may not be an advantage to the
amateur station, depending on the type of
coverage expected trom the antenna.

Battery Powered Converter
[Continued [rom Page 26}

serting the mintature tubes into their sockets
for the hrst time. The element-connection
prongs for the tubes are merely extended
pieces of molybdenum wire which are sealed
into the glass base of the tube. If too much
strain or tension is placed upon these wires
there 1s a possibility that the glass envelope
or the glass base of the tube may be fractured.

Tuning Up

Tuning up the converter is a comparatively
sumple process provided the coil table has been
tollowed exactly and provided a high-gain
broadcast recciver is available for the first test.
The b.cl. set is hrst tuned to 1600 ke, (or a
point close to that frequency where no h.c.
or police stations are audible) and the gain
turned up until bhackground noise can be
heard. The 40-meter coils are plugged into
the sct and the filament switch turned on.

With the bandset condenser on the oscil-
lator at about half scale tune the primary on
the 1600-kc. output if. transtormer in the
converter at the same time that the detector
tuning condenser is being rotated back and
forth. A point will be found where the hiss
(or perhaps a signal) comes in loudest. A re-
trimming of the if. transformer and of the
detector tuning will then complete the tuning.

Note that 6-prong forms liave been used
for the oscillator coils and 5-prong ones for
the detector. This has been done simply to
insure that the proper coils will be inserted
into the proper places. Four and five prong
forms could have been used just as well since
only four terminals are used on each of the
forms.

It will be found best to have the ten-meter
coils in the converter when the neutralizing
condenser Cs is being adjusted. Set the band-
set condenser to about 60, tune in a signal on
the bandspread dial, and peak it up on the
detector condenscr. Then adjust Cs back and
torth until rotating the detector condenser
back and forth gives the least pulling of the
oscillator. The best setting will be found with
the open cdges of the neutralizing condenser
separated about one-eighth inch. At the prop-
er setting there will be only a very small
amount of pulling on the ten-meter coils and
practically a negligible amount on the lower
frequency bands.

loss2s utmost Jermane

TYPE XL TRANSOIL

Fcr permanent filters; surge-proof-
lealk-pr>of: tenperature stabilized.

TYPE XA TRANSMICA

Currer:-ccrrying: low corzna
. humlsass

TYPE XM MOLDED MICA

Wrie foar catalsg No. 10 which Lsts all So<:
Cagpccitors wita rafings arnd sizes. Free.

SOLAR MFG. CORP.
Bayomne, New Jersey
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Those persons building this little converter
will find that they have added a very worth-
while and satisfying piece of new equipment
to that of the station. It will be found quite
satisfactory for use with one of the midget
battery powered b.c.l. scts and will give quite
satisfactory sensitivity for portable use. Of
course a small amount of image interterence
will be present on the higher frequency bands
but it has been reduced to a value which will
cause no trouble by the use of 1600 ke. as the
intermediate frequency.

The converter can also be used as a mobile
converter with the b.c. set in the car for porta-
ble mobile operation on 28 Mc, or it may
even give a good account of itself when used
with the home b.cl. set during a period of
absence of the station communication receiver.

See Buyer's Guide, page 98, for parts list.

USED BY BETTER
and Telegraphers
The World Over
ROYAL'’S
No. 1 Typewriter

Royal Typewriter
Company, Inc.

153 Kearny Street.
San Francisco California

RADIO MEN |

Covers the entire 360°

Latest improvement in mounting rotary antennas.
The Premax Rotomount is made of heavy gauge
stecl throughout; reinforced platform mounted on

welded one-piece steel shaft revolving 360° on
a 44 steel ball-bearing raceway. Hollow shaft
permits passage of lead-in. Equipped with stranded
copper lead cables.

Send for Bulletin HKR-399 describing

this and the new Worm-Drive Roto-
mounts and Motor Transmissions.

PREMAX PRODUCTS

Div. Chisholm-Ryder Co.,
4032 Highland Ave. Niagara Falls, N. Y.

Inc.
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Armstrong Frequency Modulation
[Continwed [rom Page 44}

lating voltage, as suggested, could be applied
to a grid in each tube. This has usually been
done at the input grid of triodes, which ac-
cordingly must be in parallel at r.f. and in
push-pull at a.f. To avoid the resulting choke-
coil and stopping-condenser combination, one
may instead supply the audio to the two sup-
pressor grids, letting the rf. have the input
grids for itself.

The balanced modulator is followed by a
sideband amplifier, which is just an ordinary
r.f. pentode like the carrier amplifier in the
other channel. The outputs of the carrier
amplifier and the sideband amplifier are re-
sistance coupled into another receiving pentode
and thence to the multiplier-and-occasional-
uffer-string which in the end feeds the front
end of the original transmutter.

Several things are still wrong with this pic-
ture. The balanced modulator would appear
to be producing ordinary amplitude modula-
tion, which isn't wanted. Also it would seem
as if the phase modulation, if produced, must
be proportional to audio frequency — which
also is not wanted. (The phase modulation,
and its descendant the frequency departure ot
the final high-frequency carrier, are to be con-
trolled by sound ioudness only.) Two more
devices are introduced to change this situa-
tion. One is a simple distortion device in the
audio amplifier feeding the balanced modu-
lator, such that the output of the amplifier
falls off as the frequency rises, thus compen-
sating for the objectionable effect mentioned
in this connection. The other device pro-
duces a phase shift of 90 degrees in the bal-
anced modulator’'s output before it 1s re-
combined with the carrier. This is done by the
output transformer of the balanced modulator.

Why So Wide a Band

Bandwidths of 150,000 cycles sound rather
tremendous when we are accustomed to a
broadcasting system with 10,000 cycle chan-
nels.! The use of so wide a band automatically
locates the system in the ultra-high frequency
region, which still offers that much available
space. But at the moment we are inclined to
think of ultra-high trequency transmission as
very limited in range—perhaps not with com-

' Subsequent investigation has shown that the
handwidth required for amateur work is consid-
erably less than that required for wide-range
hroadcast transmission. It has been found that
the bandwidth needed is about 20 times the high-
est frequency to be transmitted. For amateur
usage the maximum modulation frequency need
not be higher than 3000 cycles, giving a total
bandwidth of 60 kc., or 30 kc. either side of the
average frequency (carrier).
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plete justification. To such objections the
workers with the system reply that the “pri-
mary coverage’ of a 50-kilowatt broadcasting
station is surprisingly small, and that in nu-
merous tests a 2-kilowatt transmitter Arm-
strong-modulated has at distances of 75 miles
or so delivered consistently better signals than
50-kilowatt amplitude modulated transmitters
using the same program material. This argu-
ment is of course based on the idea that broad-
casting is interested in city-area coverage; it
does not include the other half of the people
of the U. S. who live in suburban or rural
areas and get along very well with 550 to 1500
kc. broadcast signals outside the primary cov-
erage territory. However, half the population
is 60,000,000 people, so an improvement giv-
ing staticless and fadeless reception to the city
area is worth a very great deal. Obviously re-
ception at a great many places in a city must
be attempted to learn just how fully this hope
may be realized.

This justies the use of the ultra-high fre-
quencies it they are the only means of using
the Armstrong system, but again one asks,
“Is so broad a band actually necessary?” This
brings us to noise pickup at the recciver.

Noise Reduction
The receiver must accept all frequencies

VOLUME CONTROLS - FIXED RESISTORS
CERAMIC CAPACITORS
WAVE BAND SWITCHES

RADIO

across which we propose to wave the trans-
mitter's frequency. At first sight this looks to
be equivalent to accepting much more noise
than in an ordinary receiver, and so it would
be if the receiver were “voltage conscious” to
the extent of the ordinary receiver. Even so
the noise would not be 15 times as great as
for the ordinary receiver, though that figure
might be suggested by the relative pass-band
widths. Once the pass-band has become per-
haps 20 kc. wide there 1s no great increase
from there on, as additional width does not
place more noise within audio range of the
carrier, where it can beat with the carrier to
produce audio. Though the carrier be waver-
ing in frequency, it cannot at any instant be
within audio-beat range of more noise. Thus
it 1s justihable to widen the band further it
there be any advantage gained.

The Receiver

The signal entering the receiver is first
passed through an “acorn” r.f. amplitier, then
to an acorn translator or “first detector” where
it 1s converted to a (resting carrier) frequency
of about 6 megacycles, and then to the current
limiter tube. Up to this point nothing but an
unusually great superheterodyne amplification
has taken place. At the current limiter some-
thing else does take place. The current lim-

CENTRALAB

Stays Awake

The C. Q’s have died
down . too tired to
Q. 5 L. but Old Mun
Centralab never bats an
eve. Day in and day out

AR

Yorss

v this old owl is “wising

\ \ up” to new developments
in the business. In ham

shucks . .. on service benches . . . and
in the laboratories . . . the word
“CENTRALAB” continues to stand
for dependability . . . quality . .. and

performance.
Day or night .
Centralab!

. play safe with

Div. of Globe Union Inc.
Milwaukee, Wisc.
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Close-Control

RHEOSTATS

This is the Model
“1” 50 watt Rheo-
stat specified for
variable cathode
bias circuits. And
it's also one of
many Ohmite
Rheostats used by
amateursevery- plee
where for close, ac-
curate. tube filament control. Ohmite
all-ceramic vitreous-enameled construc-
tion, metal graphite contact and other
features insure permanently smooth,
trouble-free close-control, Sizes from
25 to 1000 watts in many resistances.
Ask Your Jobber or Write Today
for Free Catalog 17.

OHMITE MANUFACTURING CO.

3 4866 Flournoy Street, Chicago, Ill., U. 5. A,

o 5 [WXRRTTE
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i amplifier, even slightly out
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Net Price, Complete. .. ........... $139.00
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Nothing else to buy. Immediate Delivery -
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E. M. SARGENT CO0.212 s¢n st., 0akiand, calif.
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iter “removes amplitude variations above a
certain level”; it “suppresses the noise com-
ponents which are at 0 or 180 degrees (phase)
to the carrier, but has no eticct on those which
are at 90 degrees. These (components at 90
degrees) are not heard because they con-
stitute phase modulation only.” (Quotations
from Major Armstrong during interview.)
Each noise component in going through the
current limiter creates an image of itself on
the other side of the carrier and in the sub-
sequent circuits is able to balance itself out,
as are noises originating in the amplifier stages
ahead of the current limiter. It is necessary
that the received carrier be quite strong when
it arrives at the current limiter as it is the
backbone of this process of maintaining a
quiet zone about itself. This both permits and
demands high amplification prior to the cur-
rent limiter.

Practical Results

The current limiter has a species of auto-
matic volume control action. Given an ade-
quate signal from the antenna, the enormous
amplification “ahead” will load the current
limiter to the “Plimsoll mark” even on the
“fade down” of any reasonable signal. No
room is left for a “fade up.” Even at 85
miles the 2 kilowatt transmitter produced very
little fading though a normal 50 kilowatt sta-
tion nearby (near the 2 kw. Armstrong sta-
tion) did fade considerably when received
with a good broadcast receiver.

It is rather startling to be told that the
signal-to-noise ratio is improved about 1,000
times as compared with amplitude modulation
of a comparable transmitter. The argument
on this is about as follows:

If the pass-band for full modulation is 200
kc. wide, then a noise voltage, as already out-
lined, cannot he productive of a large net
effect upon the detectors because it cannot be
heard if more than 10,000 cycles from the
carrier (sounds above 10,000 hard to hear),
and even 10,000 cycles is but 109 of the
swing made by the fully modulated carrier.
As a second factor the comparison between an
Armstrong transmitter and the conventional
type must be made at different carrier levels
for the same tubes. The Armstrong system
can work the tubes with a larger carrier out-
put as there is no intention to modulate up-
ward. For equal bandwidths the Armstrong
system is stated to produce about 58% of the
noise (same signal) as the amplitude system.
Multiplying these factors together with ap-
propriate squaring, an improvement ratio of
about 1,000/1 emerges, and this is stated to
have been confirmed by measurements by the
experimental staff and others.

®
K7HEN and W7HER are both yl calls.
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Sainted Barbers, Caulif.

Dear Hon Ed.

Scratchi are so mad at your Mr. D. X
Becker he sizzle like a superregenerated re-
ceiver. In fack, if it were not that I are heer
he are such a big guy I are tempted to make
special trip to Lost Angels just to pin his
car back. But when I heer he are about six
feets three in stocking feets, I are decide to
be a good sport about the hole thing and
excuse him this time. You may also renew
my free lifetime prescription to Rabio which
I are write in to you to cancel and refund
my monies when I are get so mad.

You see, Hon Ed., the trouble are start
when at last I have make enough zoans to
get on the DX Hon. Roll by hooking up
with K9PU, who are confide to me he are
an unlicensed station on Dog Island, which
are a new zoan for Scratchi, being in zoan
41 according to K9PU.

So what do Mr. Becker do? He say he
are afraid that cannot count K9PU for new
zoan for Scratchi, as Dog Island are located
in the Dalmatian groop, and therefore doubt
if Scratchi have worked a new zoan, and
therefore Scratchi are not yet illegible for
listing in the Hon. Roll.

Now Scratchi are not like being insulked
by having Mr. Becker incinerate that Scratchi
have not work Dog Island, but are realize
that Mr. Becker are have to be a septic on
account of numerosity of amchoors who are
try to cheat and chisle on number of zoans
worked. So instead of getting mad and can-
celing my free prescription to your Hon. rag,
I are sending in photographic proofs of fack
that Scratchi actually work KO9PU. 1 are
hook the fellow again and this time are smart
enough to take pitcher of selfs working him,
which should prove beyond all doubt that
Scratchi are actually work Dog Island and
therefore are entitle to be present in Hon.
Roll along with other lyers.

Respectively yours,
HASHAFISTI SCRATCHI,

The first contact of W6SIR after receiving
his license was with WGSHE.

EsQ.

BARDWELL GDADETSERS

XR 500 PT
% Ball Bearing CARDWELLS

Tt should be meore generally known that for special
LOW TORQUE applications, almost any CARDWELL
“X* (Standard) or “M” (Midway) or “N” (U.H.F.)
variable capacitor can be supplied on special order, with
full ball bearings, at front and rear,—or with the standard

DWELL single ball thrust bearing at rear and a
full ball race bearing at the front or shaft end.

When applied to stock items, it is generally necessary
to use the next longer standard frame length. Quantity
requirements permit reduction in required increase of
frame length, to approximately one-hali inch.

And the cost for special hall bearings i1s very reasonable.

Submit your commercial requirements—
we will gladly quote.

* SHIELDED CAPACITOR

(TOP & SIDE REMOVED)
870-30 mmfd. per section

For Marine Radio Equipment and other industrial
applications  requiring  shielded. sectional capacitors,
CARDWEILL offers hoth “X" type Standard and “Midway

Featherweight” elements complerely enclosed with dust
proof aluminum shielding. Any side, top or bottom is
removable. Between-section batfles with individual rotor
contacts are provided. Special end plates are of stamped
aluminum and either type can be supplied with ball bear-
ings or standard type.

Straight line capacity or modified S.L.V

Midway size is 3%4” square and the Standard size is
414" square.

Both above are non-stock items, built on special
order only.

I THE ALLEN D. CARDWELL|

IMANUIFACTURING CORPORATION |

{
T B8 PROSPECT STREET, BROOKLYN, NEW YORK |
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Cathode Modulation Notes
[Continued from Page 36}

To test the amplificr for susceptibility to
parasitics, proceed as follows: Remove the ex-
citation, reduce the bias to zero, and apply
reduced plate voltage of such value that the
plate dissipation is less than the safe maxi-
mum. There should be no grid current read-
ing, and the plate current should remain ab-
solutely constant when first the grid and then
the plate tuning condensers are rotated from
minimum to maximum capacity. There should
be no indication when a neon bulb is touched
to various parts of the plate circuit. An Ohm-
ite parasitic suppressor in one grid lead will
in almost every case cure u.h.f. parasitics in
an amplifier. Methods for checking for the
presence of all kinds of parasitics and means
of eliminating them will be found in the
Rap1o HANDBOOK. It is extiemely important
that all traces of parasitics be removed from
the modulated amplifier before it is put on
the air.

Amateurs appear to worry more about get-
ting an “exact impedance match” between the
modulator and the cathode circuit of the
modulated stage, while actually it is of greater

Hundreds of amateurs have learned

DO YOU WANT TO LEARN
WIRELESS and TELEGRAPHY?

A BOOK EVERY AMATEUR
SHOULD HAVE ~— /

9
15¢

POSTPAID
COIN,OR
STAMPS

ferom this book, so ecan you.

RADIO

importance to make sure the amplifier is free
of ‘all types of parasitics and r.f. feedback.
The cathode impedance is not critical, and an
impedance mismatch of 2 to 1 or even 3 to 1
can be tolerated without noticeably affecting
the voice quality. This applies especially to
modulators using push-pull 6L6's, as the plate-
to-plate load on 6LG’s can be varied over wide
limits without seriously affecting their modu-
lating ability.

Antenna for 112 Mec.
[Continned from Page 34}

than on 56 Mc. The array is bidirectional,
and for complete coverage should either be
arranged for rotation through 135 or more
degrees, or else two arrays used at right angles
to cach other.

Other Arrays

The close-spaced unidirectional arrays wide-
ly used on the lower frequency bands can be
used with great success on 112 Mc. The
elements may be oriented either vertically or
horizontally, depending upon which type of
polarization is desired. Close-spaced driven
arrays of the W8JK type also can be used to
give excellent gain and directivity. The im-
portant precaution to observe is to avoid, if
pnss1hle all insulation at voltage loops on ar-
rays having low radiation resistance by mak-
ing the elements self-supporting and anchor-
ing them at points near the voltage node.
When insulators are absolutely necessary, they
should be of the very best quality when used
at points of high voltage.

“RADIO” BINDER

Holds a year’s copies of “Radio”
and your copy of the big ‘“Radio”
Handbook,

Beautiful, red imitation leather,
embossed in gold. Each book or
magazine can be inserted or re-
moved at will!

-

This book gives you the fundamentals of wire-
less and telegraphy. It contains the codes and
how to learn them. Mail your order now to:

SIGNAL ELECTRIC MFG. CO., Menominee, Mich.

ESTABLISHED
1892

$] 50 Continental U.S.A. Elsewhere $] 75

19 \]‘)10 I3[][] Kenmnud Road, Sanla Barhara

——CALIFORNIA —
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4-Band Exciter-Transmitter

[Continned [rom Page 41}

sockets run down through the chassis to the
crystal selector switch. The mounting was
such as to go over a regular 14" socket
hole with its two holes for mounting screws.
The other two crystals in the exciter are
mounted in regular 5-prong sockets immedi-
ately to the rear of the GAG tube.

It will be noted that plenty of socket holes
are provided on the chassis for possible future
changes or additions to the tube lineup. For
instance, 2 single tubes of any type could be
substituted tor the 6A6 without the necessity
of any chassis changes whatever.

Qutput Circuit

The two-section Cardwell condenser is
mounted on feedthrough insulators by means
of special end brackcts which also support
the mycalex insulator for the plug-in coil
directly above this condenser. Similar brack-
ets support the 4-gang tap switch with
another mycalex insulator and coil directly
above the switches. The rear bracket for the
tap switch also supports a socket for the
plug-in coil form for the 80- and 40-meter
coil. The coil switching and condenser switch-

ing, due to somewhat longer lead require-
ments, undoubtedly make toward some losses
in this stage. There is a surplus of power
on all bands and some losses can be tolerated
for the sake of convenience.

Further Considerations

The tapped 80- and 40-meter coil for the
807 stage is directly back of that tube under
the shield can, while the 20- and 10-meter
coils are located under the chassis near the
tap switch for the sake of short leads.

The other square shield can at the left
covers the tapped 8¢- and 40-meter coil for
the first section of the 6AG. The tuning con-
denser for this coil is located under the
chassis.

There is nothing special about any of the
coils. All were calculated to give approxi-
mately the proper Q for the frequency and
circuit on which they were to be used.

Tuning Up the Bandswitching Exciter

Not having facilities for engraving the
panel, no markings were made showing vari-
ous switch positions. However, a pencil chart
of the switch -positions and the diagram will
be of assistance until the switching arrange-
ment can be memorized.

One of the major problems in first tuning

MATRON

FOR IMPROVED TRANSMITTER
PERFORMANCE try Gammatron
tubes. Note their larce power gain
per stage due to a high mutual
conductance, and their ability
to “take it" due to their gas-free
' construction. This means that a
TYPE a' 1] Gammatron rig is trouble free and

54 S inexpensive. WRITE FOR DATA

PRICE 6.75 HEINTZ s KAUFMAN

SQUTH SAN FRANCISCO b LTD. CA [FORNIA U'S-A-
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up this outfit on the high frequencies was
that ot getting stages resonant on intermediate
harmonics rather than the desired ones. It
was found that an absorption wavemeter was
an absolute necessity in order to locate the
desired harmonics.

The practicability and flexibility of the
exciter was proven in the last dx contest when
it was first used. The crystal switching and
band changing features enabled this rig to
cover much more territory on the air than
had been possible before. While a very ex-
cellent stabilized oscillator is also used to get
around in the bands, it is a lot of satisfaction
to know that you are on a fixed crystal fre-
quency rather than upon one which can be
moved at will and where careful frequency
checks are at all times necessary.

This article is otfered, not so much as a
construction article which can be followed
in all details, but rather as an example of
what can be done with a little careful plan-
ning and with consideration of all the ex-
cellent information given ro us from time
to time in our journals and handbooks.

See Buyer's Guide, page 98, for parts list.

L ]

The F. C. C. has 280 ham neighbors. At
the time of this writing there are just that
many amateurs in Washington.

s oUL..WOW
offers in this new 1940 radio amateur

= Uererne
catalog. It's got all the latest nationally ’
advertised ham equipment. Plus many & / /
items now out of manufacture. Money-saving prices,
and everything guaranteed. A “ham’ holiday between
covers! If you don’t know Lafayette value-giving,
Lafayette selection and service, send for this big FREE ‘
Buying Guide today. If you do know, then no one has
to urge you to tear ou: and mail the

You never saw such values as Lafayette

| NEW YORK, N. V.
200 SIXTH AVENUE
CHICAGO, ILL.
901W. JACKSON BLVO.
ATLANTA, GA.
265 PEACHTREE ST.
BOSTON, MASS.
BRONX, K. Y.
KEWARK, K. J.
JAMAICA L. 1.

coupon at once.
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TW 150’s in High Power Final
[Continned from Page 28}

any definition, and power supply costs will
be lower

The fixed bias supply logically should be
provided by an a.c. pack with output variable
from —60 volts for the lower power opera-
tion of the stage to - 90 volts for the maxi-
mum power.

The fixed bias supply hgures represent ap-
proximate cutoff voltage (amplification factor
of 35 divided into 3000 volts, 2000 volts, or
an intermediate voltage, as the case may be).
The specited values of grid leak remain cor-
rect under operating conditions, which is to
say when the amplifier is properly excited.
The total grid bias will be —140 volts (low
power) or —260 volts (maximum power).
This is roughly three times cutoff.

Excitation

The driving power for TW-150's, according
to manufacturer’s ratings, is 17 watts per
tube, or 34 watts for the pair in push-pull,
inclusive of grid hias loss. This amount of
drive would be quite adequate for relatively
low frequency operation. However, the total
grid drive formula used where plate voltage,
normal grid current, and amplification factor
are known quantities does not take into con-
sideration various circuit losses which in-
crease with increasing operating frequency.
Therefore the exciter for this kilowatt final
should provide a nominal driving power of
about 65 watts, or twice the recommended
value, for 10-mecter operation.

If parasitics should be present duc to the
exact symmetry of r.f. components and wir-
ing, a parasitic suppressor in one grid lead
will effect a cure.

See Buyer's Guide. page 98, for parts list.

DX
[Continned from Page 52}

W2BHW worked KC4USC, who at the time
was around 14,400 kc. Lindy adds his bit to the
inactivity lately. Scz he likes it because he can
hecome acquainted with the folks at home, brush
up on his bridge and other indoor sports, and
last but not least, solder up some of the old hav-
wire joints in the rig. 2BHW worked KATHR and
XUSMI on 40 meters. Think XUSMI is around
7055 at 7 a.m., est. Tlis would sure be a good
spot to give 40 a sales ralk, wouldn't it? Prob-
ably all of youse guys know by now what I think
about 40 . and in case you don't maybe I'd
better bear down again. I just heard a voice "off
stage” telling me to lay oft that stuff so all I
will say is remember, 40 is not just a band on
which to make the BPL.
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AC4YN Is In Again

On Monday, February 18th, W2AIW hooked
up with AC4YN at 7:45 a.m., es.t,, the frequency
being 14,268 kc. 2AIW says he started at about
14,260 and drifted to 268. Guess Reg Fox must
have had a little trouble with his outht as he
hasn't been on for some time. Through the grape-
vine I have heard that W9HLF worked Reg on
Sundav . . . gee, why is it some guys have all
the luck. (Yeah, I know what you're saying . . .
it isn't luck.) Reminds me of the cluck who said
that whenever he wanted to raise a real rare sta-
tion he held the key knob between his thumb and
little finger. This may be a lucky method for him
but I'd like you to try it some time and then see
if you can copy your own fist. Would be a fine
sounding mess in a contest if everyone followed
this procedure.

W6QAP breaks down and gives a few fre-
quencies. . . . J7CT, 7063 and 7230; J2KN, 7023;
J2PK, 7143; J4DC, 7125; J2XC, 7035; J2KD,
7145. J8PD, 7160; J6CD, 14,380; J2MH,
14,400; J6DV, 14,325; J3FJ. 28,180; J3FZ, 28,-
480; HKSED, 7005; PY1UR, 7030; PY20E,
7060; PY1BC, 14,360; PY7BV, 14,315; PY5BF,
14,270; PY2NH, 14,310; CE3EX, 14,350; I1NZ,
15.400.

W6ITH explains about conditions picking up a
little, at least enough for him to hear this dx, or
I mean to work it. Anyway here it is: CE1AC,
14,130; CE1AS, 14,144; CE3DW, 14,076; LU
4XA, 14,130; LUSAW, 14,092; OA4AI, 14,010;
XEIBQ, 14,124; XE2FL, 14,214. Reg says that
LU4XA is probably the most southern station on
at the present time (excluding KC4USC, etc.). He
is located at Puerto Deseado (Port Desire), Pa-
tagonia, Argentina, which is about 2000 kilo-
meters south of Buenos Aires. The station is at
the end of the southernmost railway line in the
world, which runs from Bahia Blanca to Puerto
Deseado. Power used was 200 watts and time
was about 8:00 p.m., pst. Other frequencies
given by WGITH are: CX1AA, 14,020; LU9HA,
14,057; Cl2BX, 14,050; LUSEC, 14,084; LU-
SEZ. 14,009, CX2CO, 14,067; KFGJEG, 14,202;
XE2FL, 28,250; HC1JB, 28,373; LUSHE, 28,-
108; LUIDA, 28,392; LUSAN, 28,080; and CE-
2BX, 28,305.

And Still 1t Comes About AC4)S

The location of AC4JS has hoiled itself down
to this. The Chinese claim the territory involving
Choni and jts immediate surrounding area. It is
also claimed by Tibet and is populated by none
but Tibetans. Furthermore it is beyond the Chi-
nese Postal service. The Chinese claim dates back
to the beginning of the Chiang-kai-Chek regime.
They sent agents into the area which the Chinese
government wished to incorporate into the Repub-
lic. The Choni area was ruled by a Tibetan
Prince who would have nothing to do with
the incorporating ideas, so it remained inde-
pendent up to a few months ago, when the prince
was killed. Since that time the region remains in-
dependent under his heir and takes its orders
from Lhassa, Tibet.

However, those in this country who are "in
the know' about forcign affairs say that Choni
is considered as being in China, so we'll have
to let the experts argue about it. It doesn’t

Here's Your

TRAFFIC SCOUT

9-TUBE COMMUNICATIONS RECEIVER

Here’s the ham set sensation of 1940!

Ifere’s the reeceiver that has all the features you
want and must have to provide consistently depend-
able performunce under the most severe operating
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done—chassis is punched and evervthing ready to
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look like T'll be able to get over the Choni to
survev the situation personally, so until some-
one proves that there has bheen a monkey
wrench  tossed  into  the machinery, we will
credit AC4JS as China and zone 23.

I suppose quite a few of you have been re-
ceiving your cards from TATAA via ON4HS
At least the reports seem to indicate as much.
To those who have not heard, in order to get your
card for contacting TATAA send a self addressed
envelope to ON4HS, enclosing your own QSL
for the QSO, of course. TAIAA was operated
by a friend of 4HS in Turkey. We have sev-
eral other sources of information which bear
out the contention of ON4HS, that TAI1AA
was on the up and up. We would like to
publish these sources bhut unfortunately “can-
not do.”

K4KD is on 3593.5 kc. cvery Sunday night at
0600 G.m.t. looking for states. If you haven’t
worked a K4 on 80, here’s your chance. W3TR
writes to sav that there is no dx but he is still
alive, and hopes that somcthing breaks before
long. Whadya want to break, Al? WG6KQK
formerly of San Jose, Calif., is now a K6. Andy
s locuted at Box 3133, Honolulu, T. H., while
the station is at Lualualer, Oahu. Andy worked
CP6XF who said he was ex-D4YAE and came in
at 14,290 TS. He also worked the Snow Cruiser,
KC4USC, who was on phone, 14,180, while KQK
was on c.w. WOGNLZ worked D4BIU, CT1CX,
0S5B and LZSC . . . also UX3FlL. About half
of those look OK. John now has 37 and 105.

Some of the gang around L.A. seem to be get-
ting hopped up in spirit as well as power for the
coming dx contest. WG6GRL has new antennas

. some guy making a crack that Doc has so
many they are inductively caupled to each other.
Anyway, Doc iIs raring to go and by turning on
your receiver you can probably hear him now.
Oh vyes, he also has new key contacts which
should help. W6VB has his first itching to go,
so has W6GRX. Don't know yet about CXW.
He has been so busy in his new business he
hasn't had time to string up any antennas lately.
WG6GOEG is actually getting his station built up
for this year's contest. He has never quite made
it in time before. The only thing he needs now
is an alarm clock that won't waken him.

Oh ves, I think QD will be in there somewhere
goin” after it— and I hope they can find me once
in a while. It probably is of no interest to you,
but we've moved again. What, again . . . so
soon??? ‘Taint quite that bad, we just moved
right next door. We tossed all the stuff out of
the windows into the driveway, and then went
out and threw it all in through the windows to
the new house—a total move of about 50 feet.
It wasn't quite as simple as all that, but we're
all set up again. Oswald asked me if T had to
move those four 75-foot poles, the answer being
no. The poles and antennas arc on a clear acre
to the rear of all the homes on the strect, so we
can still move a few houses and only have to
chance the feed line. As a matter of fact, the xyl
has her eye on a place about four houses up the
street, so you see¢, by taking them one at a time,
we still have a few moves. That's about the
works for this time except I'd like to see¢ more
of you take a little time and put up a 40-mcter
antenna. The band is definitely good and the
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more we get on it the more chances are some Jdx
will follow along. Anyway, you can't ignore the
fact that 40 is a litesaver for W9's. That's a lit-
tle feeble, I'll admit will do better next
month.

U. H. F.
| Continned from Page 64]

February 10-11 Relay

Comments on the uh.f. relay of February
10-11 have been provided by WOVHG of
Glenview, lIllinois. Total activity apparently
was Jower as indicated by contacts with only
five stations, but distances covered were nor-
mal. Twenty-threc messages were handled by
VHG, mostly between W8CVQ in Kalamazoo
and W9ZHB in Zearing. Seven messages re-
ceived via ZHB reached WSCIR in Pennsyl-
vania, according to a report-back message.
The only west-bound message handled was
from WSBHY/3 operating in Maryland. At
this date it appears that the gap in Pennsyl-
vania (or New York or Maryland) was not
bridged this time. Whether this was due to
a missing station or to conditions is not clear.

VHG is contemplating a private Chicago-
Milwaukee ficld day soon. He heard WONY
last summer and used to hear W9ANA.
WOGGH in Kenosha “has not been hearing
Milwaukee, but some of his difticulty (in-
cluding trouble working VHG on the hort
zontal beam) has been attributed to tin roots
next door. The antenna will be moved to the
garage to get it more in the clear. W9ZGD
in Milwaukee received a letter from WOLRT
in Chicago suggesting 215 meter tests.

56 MECACYCLES

A new system of 75 Mc. airways radio
beams is to be installed between New York
and Chicago at 125 mile intervals. These
should make good indicators of conditions for
stations in line with them.

WI1JNX in Mansfield, Mass., left five last
summer but now hnds activity better again.
He will be back in April with 300 or 400
watts into HKS4’s. and a converter ahead of
his RME70. WIHXE and WI1LCC report in-
creased activity around Lawrence, Mass.

W2MO keeps WIHDQ advised of five
meter news in weekly contacts, but doesn’t
think he had better rely on similarly consistent
tive meter schedules with the ninth district.
Lower signal strengths were noted during De
cember and January on MO’s 200 mile sched-
ule with W3DBC in Washington, supple-
mented with 160 mile contacts with W3IIS
of Catonsville, Maryland. At the worst sea-
son, schedules were 80 percent held! W3BKB
of York, Penna, 150 miles west, dropped
below audibility in January though he re-
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You'll want these 2 New AL-
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better, more useful. One's an
exclusive Amateur Catalog plan-
ned just for you. The other's a
big general Catalog. Both are
devoted 1009, to Radio only—
because they come from AL-
LIED—the 1009% Radio House!

WOIBC Sarys...

Thanks for the swell comments
on our new Amateur Catalog.
We've been swamped with fine
letters telling us what a good
job we did, and we feel re-
warded for all that hard work.
And take it from me, the big
new 172-page gcneral catalog is
a honey, too. If you haven't
got your copies of both books
yet, the coupon below will get
them to you in a hurry. You
ought to keep both of these up-
to-the-minute books handy —
they're the '“Open Seasame"” to
anything and everything you'll
want in Radio! Until next month

73,
D. L. Warner, W9IBC

ALLIED RADIO CORP.
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ported hearing MO. W3BYF of Allentown,
Penna., is active but midwinter signal strength
cuts down his contacts. On several QSO's
with MO, the flutter fade appeared. Since
October, MO has held nightly schedules with
WILLL Hartford, WI1LES Bristol, WI1KL]
Fall Mountain (Conn.), and WIKEE in East
Long Meadow, Mass., about 100 to 125 miles
away. Contacts were made from 60 to 90
percent of the time. In January WI1DEI in
Natick, Mass., 200 miles away, joined the
schedule and reports MO sixty percent of the
time. MO hears him 40 percent of the eve-
nings which, for mid winter, is not at all bad,
W3HOH is a consistent station, 30 miles west
of New York City. W2AM]J is rebuilding.
W2FBA in Albany is reported back on the
band. MO also worked WS3RL (Herndon,
Va., about 200 miles), W3CGV and W3GGR
in January.

With business booming for him in Fort
Lauderdale, W4DRZ has had little spare time.
However, he put his five meter antenna back
up and worked W4EDD in Coral Gables.
They have a campaign on to get more fellows
on the band—it's too exclusive now. How
about some of the Havana gang, Bud?

WAEDD has mounted his nive meter five
element horizontal Yagi above ten and twenty
meter beams, on a single bearing. On ten he
puts a kilowatt into Taylor TW150’s. On
five and 2V, he has TW150’s and HK254's.

W4FLH in Miami has joined the nightly
7 p.m. schedules of DRZ-EDD. They would
like to cover the whole state of Florida with
this net.

From Tucson, Arizona, W60VK says that
he did not write because he was afraid that
contributions from non-subscribers would not
be welcome. How would we know who is
whom? Anyway, this column started out to
disseminate information and increase interest
—the typesetting, paper and mailing, pro-
vided by Rapio, Ltd., are the real contribu-
tions. OVK checked ten and twenty meter
phones for five meter interest. Twenty per-
cent were somewhat interested and ten per-
cent had five meter equipment. Well, Jim,
even if the most prevalent excuse given to you
does happen to be the present stability require-
ment, those fellows will probably have to go
up or down in frequency during winter eve-
nings for the next few years in order to work
someone. OVK'’s new acorn receiver is quite

CINEMA MODEL

for
Movie, Studio. Stage and Orchestra
Crystal or dynamic in any impedance, high
or low. New swivel voke. Gun metal or pol.
chrome. Incl. 25 ft. rubber covered cuhle.
Amazing value. Lmbodies 1940 tech. ad-
vances and beauty of design. List oniv $22.50.
1940 catalogues now readv.
UNIVERSAL MICROPHONE CO. LTD.
Inglewood, Calif,

UNIVERSAL
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an improvement over his old job. The trans-
miutter uses three 6LG’s in the exciter which
drives 809's at 140 watts phone and up to
300 watts on code. His last contact with it
on five meters was December 15 when he
raised WSAJG. He replaced a twisted-pair-
fed vertical with a delta-matched job that in-
creased his signal at two miles from R6 to oft
scale on an observer’s R-meter. Now he is
building one of W6QLZ's dwarfed Lazy H
arrays. He uses long wires for reception.

In Detroit, W8QDU is back on five. The
transmitter still is a pair of HK54's with 375
watts phone and 500 on code. Fred is well
aware of the desirability of vertically stacked
antennas for concentrated low angle radiation,
and talks of putting up a non-directional stack
of three co-linear co-axial half waves. His
present antenna is a half wave concentric
which is 13 wave above some horizontal quar-
ter wave radials. This seems to be as good
as his previous three element co-linear. He
notices that W8JLQ near Toledo and W8NZ
in Battle Creek put in weaker signals than
many more distant stations at higher eleva-
tions and with better antennas. There is no
doubt about the advantage in high etfective
height antennas and good high locations. How
about a few articles describing high towers or

RADIO

masts, to encourage the erection of better and
higher antennas?

W8CVQ in Kalamazoo has been working
W9OVHG MQM and other stations across the
lake with good signal strength. He is on every
Monday night for schedules, as are W8REW
TBN in Grand Rapids. W8RKE LNW TCX
NOH are also on occasionally. W8LMP joined
the “silent keys” in January—he was very
active on five and 2. WS8NZ in Battle
Creek was off for several months. W8CVR
in Marshall has a beautiful rotary beam but
he has no transmitter on five at the moment.
W8MDA in Ann Arbor has been oft since No-
vember. W8SLU near Pontiac is scheduled
to be back during February. WS8NK] in
Detroit breaks through at CVQ when condi-
tions are at all good.

According to WSNOH, W9LMX in Elk-
hart, Indiana, is putting up a four section
horizontal WS8JK for five meters. That verti-
cal antenna gang in Toledo, Detroit, and vari-
ous other points within .a hundred miles will
soon have him putting up a high vertical so
he can join their dx contacts.

W8SCS in Benton Harbor, Mich., is using
a pair of HK54's and a horizontal beam on a
50 foot pole. He is putting concentric lines
in his converter.

SUPERIOR IN PERFORMANCE!

. . »

STABILITY .
design.

POWER SUPPLY
VERNIER DiAL

No backlash.
IMPROVEMENTS .

Model
GENERAL . .

hy switching.

Most d‘liéiem coil form used giving very high Q' !
coeflicient ceramic capacitors are used totalling 1000 mmfd. giving high *

range to the 80 meter band.
BRIZAK-IN keving is now emploved . . .
HM-103 at $i2.50 stili available for
Either T
No phy-in coils to hother with.
an ordinary electron coupled oscillator. i
variahle frequency control.

. “X-EC”

* *

THE SUPERIOR pertormance and superior design is obiained by the thorough-
ness of -'liughes-Mitchell” engineers. The X A i
cision unit, comparable to none.
Here are a few points for you to check:

As good as crystal. Circuit employs new principles in 1CO

X-F is truly an efficient, pre
Fach one is individually adjusted.

Zero temperature

Isolated, thus eliminating heat and vibration which

would otherwise :xﬂ‘e'ct'lh'e stability. kach power subply adjusied for its RI unit

. . . Tts smooth action will bring vou a new tuning pleasure.
Scule calibrated in frequency for the 10. 20 and 40 meter bands.

HM-1034 is the improved model, having the added
Coverage now from 3300 ke. to 4000 ke, Lot
no bloobs or thirbs.

those not desiring these changes.
or Xtal outbut may he had on 40 or 80 meters.
Remember, the “X-TC" js not
It is a definite, absolute method of

ASK YOUR DISTRIBUTOR or
write for Bulletin No. 22

RADIO-TELEVISION SUPPLY CO., INC.
1701 So. Grand Ave. Los Angeles. Calif.

The "X-EC” . . .. HM-103A

$47.50

HM-103 $42.50
Net . . . F.O.B, Los Angeles
Complete with ISOLATED
power supply, set of tubes,
and Licensed by R. C. A,
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MARCH . . . JUNE . .. SEPTEMBER and DECEMBER

Annual subscription $4.00 Single copies $1.25

RADIO AMATEUR CALL BOOK, Inc.

608 S. Dearborn St. Chicago, I, U. S. A,

s

My Chreed--

To give you specialized personal attention of gen-
uine value that you can’t get from other whole
salers.

TO finance all time sales myself so you can buy
with less cost—less red tape-—-quicker delivery.
To make you the best allowance for your equip-
ment In trade.

TO allow you to try any receiver for ten days
without obligation and to cooperate with you to
see you are 1009, satisfied.

I stock ail short wave receivers of all makes
more than 25 models—and will help you get the

right one. Just write me fully about what you
have in mind. A few receivers in stock are:
Cash Down 12 monthly
Recciver Price Payment Payments
RCA AR-77 $139.50 $27.90 $9.85
$X-25 complete 99.50 19.90 7.03
S20R & NC44A 49.50 9.90 3.499
$X-24 Defiant 69.50 13.90 4.90
Sky Buddy 29.50 5.90 2.08
HQ-120X 138.00 27.60 9.75
Super Pro 279.00 55.80 19.71
RME-70 138.60 27.72 9.79

I have a complete stock of all receivers. transmit-
ters, kits, parts of all sorts, Send to me for any
equipment in any catalog or ad. | guarantee you
can't buy for less or on better terms elsewhere.
All orders and inquiries personally attended to by
Bob Henry, WO9ARA. You can reach me by letter.
telegram. phone, or visit nearly 24 hours a day.
365 days a year. Write tor any information. Your
inquiries and orders invited..

HENRY RADIO SHOP

BUTLER W9ARA MISSOURI
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South Dakota sounds like a state where five
meter activity might be low. But W9BJV in
Watertown says that there are many stations
within a hundred miles about ready to get on:
W9DB PZI AZE DRK ORE QIQ ZQC. He
has 12:30 and 6:30 p.m. schedules daily with
WOUSI at Brookings (don't they cat anything
but breakfast?). He is regularly heard by
WOITI at Milbank and W9CJS at Bryant.
The T40 transmitter on 56,792 now takes 250
watts input. The 4-element horizontal rotary
has been replaced with a co-axial pending
construction of a new horizontal beam.

The station in Davenport, lowa, that the
lllinots net has heen looking for, may be
W9UOB. He is considering junking his low
frequency transmitter, replacing it completely
with 56 Mc. equipment. W9CLH has moved
the rig from the old—and high-—location near
Elgin, Illinois. The new spot is about eight
miles north of Glen Ellyn, where a flat H
array, rotary on a telephone pole, carries the
burden of pushing out a signal. For a month
he has been off the air. apparently because he
is trying to make one speech amplifier serve
on two rigs in ditferent counties.

WO9ZUL in Morton Grove has worked
W9ZHB in the Ilinois net. ZHB is 14 miles
northwest of La Salle, Illinois.

From Kansas City, W9Z]JB writes that he
is going back to the hospital in May to have
that zipper put in. Then he will get back on
five and try out a concentric line r.f. stage
on his 5-10 receiver, hoping not to lose the
signal between the two units. Vince is still
working on the relay net. New prospects in
Kansas are W9YZX Wichita, W9PV Em
porta, W9PKD Salina.

In Denver, W9WY X now uses a 76 oscilla-
tor, 807 and 809 doublers, and 100 watts into
a patr of 809's in the final. He hasn’t added
any states to his worked list since 1938 when
he used a pair of 807's in a modulated
oscillator.

28 MEGACYCLES

Cross-country work on ten is continuing at
this writing although for one week early in
February conditions were not up to par. At
noon on February 7. the National Bureau of
Standards calculated that the maximum usable
frequency was only 17.7 Mc., compared with
31.7 Mc. the week hefore.

In January, WGPMB was holding schedules
with OQSAB, and W9QDA reported the
latter to be "off scale” some noons.

PA@FB says that ham radio in Holland is
‘pretry tough’ now with all transmitters taken
away. In January, he was hearing W's like
next door neighbors.

As expected. G2YL’s letter came a day late
for the last issue. Conditions in December
were fair in England, with our hemisphere
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heard daily except December 7 and 8. Fewer
stations were heard, possibly because eastern
heams are pointed west. W’s were heard call-
ing these odd ones: 11BA, HA3CK, OSs5D,
TO7SH, XX1A, ZZ1A.

In two weeks, W4GJO worked 25 states
from his car using a Radio Transceiver Lab.
set and an &-foot vertical rod antenna on the
rear bumper. The car radiates three times as
well forward as it does to the rear,

Past, Present and Prophetic

{ Continned from Page 6}

an auto receiver it is just the thing for port-
able or emergency operation.

Not Continued Next Month

In case you wondered what went on the
end of the leads marked “output” on Stevens’
v.f. exciter described last month, the answer
will be found on page 37, where the rest of
the exciter stages are described. No, we
don't expect to have an article on the final
amplifier next month.

Power Politics

Every time we run an article on a high
power rig or amplifier stage we get a few
complaints from the “low power” contingent.
Whether said low power devotees think that
we are guilty of disseminating capitalistic
propaganda or what, we don't pretend to
know. Anyhow we are certainly ready to
stick our necks out when it comes to an affair
like Adams’ |-kw. final on page 27. If you
happen to be one of those with whom high
blood pressure and the mention of high power
are synonymous, try to visualize the amplifier
with TW-75's in place of the TW-150's; the
mechanical arrangement is equally applicable
to lower power stages.

Princeton’s Progress

A Princeton University junior struck a new
note in education early in 1940 when he passed
in a required 20,000-word treatise entirely in
the form of recordings. Covering both sides
of ten 12-inch discs, the “paper” is believed to
have been refreshing to the belabored instruc-
tors who as a result could close their weary
cyes and turn on their ears for a stretch.

The average rate of frequency change in the
primary standard at the Bureau of Standards
amounts to one part in a million per year.

e N ALL YOUR S
({*]])| RADIO NEEDS

Here in this one big book you will
find everything you need in radio
. . sets. parts and supplies . . .
public address systems . . . amateur
equipment . . . testers and kits . . .
all of your nationally known favet-
ites at lowest possible prices. Best
of all. our service is better than
ever . . . most orders are shipped same day
they are received. Write now for your copy
FREE of this valuable book. Do it today.

CATALOG PROMPT SERVICE ALWAYS

BURSTEIN-APPLEBEE COMPANY

1012-14 McGEE STREET, KANSAS CITY, MO.

\ 1300 Henwood Road, Santa Barhara

CALIFORNIA—

Kindly send me the items listed be-
low for which I enclose $
in payment.

[] "Radio” (one year)
“"Radio” ({two years)
"Radio” (three years)

“"Radio” Handbook (standard edi-
tion)

“"Radio” Handbook (library edi-
tion)

"Radio” Antenna Handbook

“Radio” Amateur
Handbook

"Radio” Noise Reduction Hand-
book

Radio Technical Digest (one year)

Radio Technical
vears)

Radio Binder
Radio Technical Digest Binder
New W. A. Z. Map

Newcomer's

Digest (two

otoo 040 o Oo@o O odga

Name ................ Call ... ..
Address .......... A 5 NI ol o
Note: All shipments are prepaid by us.

Current editions are always supplied unless
previous or future editions are requested in
the original order.
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Postscripts and Announcements
[Continned from Page 66}

contain a “peak flattening outer and round-
ing otfer” in the modulator or speech am-
plifier, so adjusted to start working at about
90 per cent modulation on negative peaks and
around 150 per cent on positive peaks, and
an a.m.c. arrangement to knock the gain down

UP-TO-THE-MINUTE!

Thanks to Radio Technical Digest,
you can keep up-to-the-minute on
everything that’s happening in
radio (except broadcast and enter-
tainment), without spending a lot
of time and money.

Between the covers
of the bi-monthly
Radio Technical
Digest is the entire
technical radio
world at a glance!
The outstanding
articles from both
foreign and domes-
tic publications are
reprinted or con-
densed; others re-
viewed in thumb nail sketches.

Subscribe today—or send twenty-
five cents for sample copy.

¢ 1 50 Yearly. Two Years $2 50

(In US.A., Canada, Newfoundland, Cuba and Mexico.)

For prices elsewhere, see page 4.

DIGEST BINDER

A sturdy and convenient binder that
holds two years’ copies of Radio
Technical Digest. Imitation leather,
gold embossed.

$ 1 .25 Continental U.S.A. Elsewhere $ 1 .50

RADIO 1300 Hemwood Road, Senta Barbars

— LIFORNIA -

[RADIO]

before the peaks were flattened sufficiently
to impair the intelligibility. A low pass filter
following the peak clipper or between the
modulator and modulated stage as suggested
in the predistortion article in the February
issue would knock out the high order har-
monics and the signal would be clean de-
spite a very high average percentage of modu-
lation, because in such a setup there would
be no harmonics or transients generated in
the modulated stage itself—no matter how
lond you bellowed into the mike. All that
would happen when too much gain was used
would be a reduction in intelligibility.

But, as we have said before, until the
I.C.C. permits such operation it all remains
of academic interest.

[ ]

KJOC?CZG
."Diddalw'm; Quid
To lower the frequency of a crystal by

as much as several kc., simply apply the
necessary number of coats of sodium silicate
to the crystal. Martin Winston, W2EZC-
W8QGW, claims that this method is superior
to the common practice of applying india ink
or lead pencil graphite to the crystal,

Commonly sold as “water glass,” enough
sodium silicate to doctor several crystals can
be obtained for a nickel. The strength of the
solution is not important, though the weaker
the solution the greater number of coats must
be applied to lower the frequency a given
number of kilocycles. The solution is applied
with a small camel’s hair brush and each coat
is allowed to dry before another coat is
applied.

The doctored crystal will be just as active
and stable an oscillator as it was before the
solution was applied, and no change in char-
acteristics will be apparent with aging.

If it is desired to raise the frequency of a
doctored crystal, simply wash off enough
silicate to produce the desired frequency. If
several coats of silicate have been applied,
several washings will be required to restore
the frequency to its original value.

Naturally there is a limit to the business,
and a point is reached after several coats
have been applied where the application of
additional silicate has no effect upon the fre-
quency. There is no point in applying addi-
tional silicate after this point is reached, as
the only effect will he to reduce the output
slightly.

When applying a coat of the silicate, be
careful not to wash off the silicate present
from previous applications.
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AND TRADE

LITERATURE

New Books

G.E. TRANSMITTING TUBE LIST

General Electric has made available to inter-
ested persons a four-page pamphlet listing the
G.E. transmitting tubes, a condensed set of char-
acteristics, and the prices of the various tubcs.
Both ICAS and CCS ratings have been given for
the tubes for which these ratings have been for-
mulated. This pamphlet is available on request
to News Bureau, General Electric Co., Schenec-
tady, New York. Please ask for pamphlet number
GEA-3315 to clarify your request.

NEW ALLIED AMATEUR CATALOG

The Allied Radio Corporation, Chicago, has
just released a new catalog directed especially to
the amateur. Its 36 pages
contain complete listings of
items in cvery major equip-
ment line. In addition
there is a large selection
of the small "gadgets’” re-
quired in every rig. This
catalog, because it is ex-
clusively amateur, does not
contain the general run of
miscellaneous parts which
are listed in other books
of this type. It has been
designed to be a directory
of every worthwhile piece
of gear available today and has only those items
which are exclusively amateur.

This catalog is available from Allied Radio Cor-
poration, 833 West Jackson Blvd., Chicago, Illi-
noss.

Aasls /9

SUPREME PUBLICATIONS SERVICE

The circuit diagram for any radio set made
can be obtained at 25¢ per copy. This service is
offered by Supreme Publications, 3727 W. 13th
Street, Chicago, to radio servicemcn, experiment-
ers and set owners. Diagrams of 99% of all radio
receivers, models 1919 to date, are in stock.
Four-hour service promised. The name of the
manufacturer and the exact model number must
be given in ordering.

1940 MASTER CATALOG

United Catalog Publishers, Inc., announces the
publication of its 1940 edition of Radio’s Master
Encyclopedia. Since its inception this master
catalog has grown in size and value each year
until now it is well over 800 pages. Between
the hard hound covers are illustrations, prices
and specifications of almost every radio part,

FREE! cirave
520 WACESIREE.

ZACK RADIO SUPPLY (0.

1426 Market Street, Dept. A-I, San Francisco, Cal.

FOR THOSE WHO

WANT THE BEST |

2 to J times
More Efficient
on ULTRA HIGIHS

The U-H-F triode that’s 65% to
75% efficicnt as an oscillator on
114 meters. Shortest possible leads
to twin top caps. Small size for

low capacitances. Close spacing for
electron

minimum transit  time.

nmyiit
HYG615

\ | $2.00
= Net

Hlustration Actual Size

The

for
detectors and power oscillators. Tts
high efficiency means less battery
drain in your mobile and portable

ideal tube super-regen

rig. In push-pull 8 10 9 watts out-
put is obtained from HYO615%.
CHARACTERISTICS

HY114 HY615
Filament voltage . 14 ... 6.3 volis
Filament current 012 4.oomn 0.15 amps.
Plate voltage . ..... 180 ... 300 max. volis
Plate curremy . ... .. 15 ... .. 20 max. ma.
Plate dissipation . .. 2.5 3.5 max. watts
Average amplifieation
faetor ........ e 1200 | ciedd g 448 22
Mutual conductanee. . 1000 2200 pmhos
Compare the HY6153 and HY114 with any similar
tubes . . . we know vou'll agree that they're tops.
Continuows  service ratings, of course—for long

life and efficient operation.

A DIVISION OF THE
HYTRON CORP.

25 N.DERBY ST.
SALEM. MaSS.

HYTRONIC

RADIO TUBES

LABORATORIES | N

MANUFACTURERS OF RADIO TUBES SINCE 1921
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“RADIO” Amateur

Newcomer’s Handbook

Just published, the ‘‘Radio’”” Amateur
Newcomer’s Handbook is really two
complete books under one cover!
With easy-to-under-
stand data on ele-
mentary radio theory
( simplified), radio
laws and regulations;
how to learn the
code; how to pass
the amateur exami-
nation (including
typical questions and
answers) ; detailed
construction data on
simple receivers; a
low-powered c.w.
. transmitter and a be-
ginner’s phone transmitter—it contains
everything needed to obtain a license
and get on the air!

35c U.S.A.  (including possessions).  Elsewhere 4Uc

THURYY F1¥E CENTS

CALIFORNIA

IF YOU LIVE

Within 150 Miles
Of Here .......

and 1f you usually purchase
vour Amateur kquipment
by mail—you’ll be mighty
interested in the good news on page 164 of my new

AMATEUR BUYING GUIDE

Send for it—rtoday!
¢ o o v o
No matier where you live—you'll find it worth your
while to buy your Receiver or Transmitter from
o} R ] L
me! Write for my listing of new and recouditioned
cquipment. No obligation.

TIME PAYMENTS? <

Certainly! 1've heen selling Receivers, kits, parts.
etc.. on the Harrison Easy Pavment Plan for vears!

109% down brings yvou anything. True 6% on halance
finance cost. Lowest prices, easiest terms, highest
trade-in allowances—and no reil tape.

Send me your order with down payment (or de
posit)—and I’} do the rest!

73,

Bill Harrison. w2AVA

HARRISON comrany
9 WEST BROADWAY, NEW YORK CITY

Authorized Factory Distributors of AI.I.

AMATEUR RECEIVERS, TRANSMITTERS,.
KITS, TUBES, PARTS, AND EQUIPMENT

Since 1925 — “Harrison has it!”

equipment or accessory. ‘This up-to-date master
catalog is regarded as the bible of the industry
and is a “must’ book for anvone connected with
tne radio held.

The Radio’s Master Encyclopedia is published
with the cooperation and approval of all the
leading manufacturers and brings to vou the
products of the entire radio industry.

BRASS POUNDER'S BOOKLET

The Signal Electric Mfg. Co., Menominee,
Mich., has just published a new catalog folder
listing their line of telegraph instruments such as
kevs, buzzers, relays, etc. The folder is avail-
able on request.

What's New In Radio
[Continned from Page 68}

The link is mounted directly on the base into
which the coils are plugged, and is ftted with
a shaft for panel control from either side. Coils
are changed by mcrely rotating the link com-
pletcly in the open position and inserting the
proper inductance in the jack bar. Coils in this
series are rated at a maximum of 500 watts
input to the stage in which they are to he used.

TAYLOR TW-75

Another thin walled carbon anode tube has
been released by Taylor Tubes, Inc. Designated
as the TW-75, the tube
features a processed car-
bon anode which is visible
at operating temperatures,
completely shielded grid,
hard glass envelope, and
low interelectrode capaci-
ties.

The 7.5 volt hlament
draws 4.15 amps, and the
tube has an amplification
factor of 20. A maximum
of 2000 volts may be ap-
plied to the plate, and the
maximum rated plate cur-
rent is 175 ma. The tube
is easy to excite, and gives
good efficiency even at the
ultra  high  frequencies.
The maximum rated plate
dissipation 15 75  watts.

NEW RCA COMMUNICATION RECEIVER

A new medium-priced radio receiver designed
to provide maximum performance for amateur
radio communication, as well as for general use
wherever 4 radio receiver is required ftor distance
reception, has been announced by the RCA
Manufacturing Company.

Designated as “General Purpose Communica-
tion Receiver Model AR-777, the new instrument
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is complete with butlt-in power supply, variable
selectivity crystal filter and tubes. An eight-inch
permanent magnet dynamic loudspeaker giving
an unusually high degree of sensitivity and faith-
fulness of reproduction, and housed in a metal
cabinet to harmonize with the receiver, is recom-
mended for use with the AR-77.

The AR-77 has three outstanding new features:
polystyrene tnsulation, which contributes to
improved reception by keeping circuit losses at
a minimum; ‘“‘stay put’ tuning, which insures
against bothersome frequency drift due to tem-
perature; and negative feedback (applied at will
by a special switch) which provides better audio
fidelity by smoothing out and extending the
audio response.

Another important feature is a new calibration
of the two illuminated tuning dials, so the
operator can tell at a glance to what part of
the radio spectrum the receiver is tuned. Only
the calibration of the range in use is visible.
Apertures in the slide shutters installed in the
dial openings move up or down with the setting
of the range switch.

In addition, the bandspread calibrations have
been extended to necarly the full rotation of the
dial for the 10, 20. 40 and 80 meter bands,
making “split-kilocycle™ rcadings possible.

Selectivity is variable in six steps employing
an efficient if. crystal filter circuit. The average
sensitivity thioughout the tuning range is about
two microvolts for 2-to-1 signal-to-noise ratio.
An optimum balance betwceen maximum sensitivity

A10-METER MOBILE STATION

you can aéﬁotd

CONVERTER and TRANSMITTER .

Everyone

US.A, has
lo install ® ® Fasy 10 operate

fo noise ratio

plate supply, and antenna

with Tubes.

RADIO

..

going mobile o e Cet the thrill of a QSO while whizzing along
at 60 mph e e Enjoy DX contacts as well as local ragchews ¢ ® Stations
in South America, New Zealand, Mexico, Hawaii, Alaska, and in all parts of
been worked with “Hughes-Mitchell” mobile equipment. Simple

HM-401 Converter will work with any set when tuned to 1500 kc. ® o Circuit
uses electron coupled type of oscillator ® ® Creater stability and higher signa!

and minimum circuit noise has been chosen to
render the greatest possible usable sensitivity for
weak signals.

An improved “noise limiter” circuit has been
devised for making signals intelligible through
local auto ignition and certain other types of
electrical interference. The limiter has a variable
adjustment, making it possible to attain a setting
to gain maximum reduction of interference.

The tuning controls are designed to permit
long periods of operation without muscular,
optical or nervous fatigue. The most frequently
used controls have been placed within easy reach
along the lower edge of the panel, with the
standby and audio volume controls placed at the
ends.

RADICALLY NEW TUBES

Eitel-McCullough have just released dual and
quadruple versions of their popular 75T. Con-
sisting essentially of two 75T's in a single en-
velope, the 152TL has twice the transconductance,
dissipation, and plate current rating of a single
75T. Better performance is obtained at very high
frequencies than with a pair of paralleled 75Ts
because of the virtual elimination of plate jump-
ering leads and the reduction in the length of
the grid jumper to a fraction of what it would
be with two paralleled 75T's.

The 304TL consists of a battery of four units
in one envelope, thus making it the c¢quivalent of
two 152TL's or four 75T's. The dissipation and

HM-102 Transmitter employs our special, built-in, power pack ® e Assures full
voltage under load ®  Relays beneath chassis allow remote control of filaments
hangeover ® e Tank condensers are vibration-proof

ASK YOUR DISTRIBUTOR
WRITE FOR BULLETIN NO. 20

HM-102 TRANSMITTER

$36.00 Net

Prices are F.O.B. Los Angeles. All units are supplied COMPLETE

HM-401 CONVERTER

$12.90 Net

Wired and Tested, and Licensed by RCA.

“Bi-Push'' Exciter .

1701 So. Grand Ave.
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Other “"Hughes-Mitchell’ Products
. .Bulletin No. 15

RADIO-TELEVISION SUPPLY COMPANY, INC.

“10-20" Final Bulletin No.

16

Los Angeles, Calif.
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ptate current handling ability are increased cor-
respondingly.

The advantages of these new multiple-unit tubes
are small physical size, high power output at low
plate voltage, low driving requirements, and high
eticiency at low plate voltage.

The tubes are designed for operation either
from 5-volt or 10-volt filament supply.

PRECISION FREQUENCY MONITOR

The Browning Laboratories, Winchester, Mass.,
has recently announced a custom-built laboratory
calibrated frequency monitor for checking any
three bands of frequencies from 1.5 to 60 Mc. A
100 kc. crystal is used as a secondary standard.
This may be readily checked against WWV. Very
stable e.c. oscillators are used to cover a band
of frequencies from 50 to 100 kc. wide. The
transmitter frequencies which it is desired to
check are included in this narrow band. The cir-
cuit is so arranged that the electron-coupled
oscillators can be accurately checked at numerous
points by means of the 100 kc. crystal. Transmit-
ter frequencies checked by the zero beat method
which is indicated visually on a cathode ray tube
and aurally by means of phones plugged into a
jack provided. The accuracy of this frequency
monitor is better than 1/100 of 1%.

In discussing radio noise from automobiles,
diathermy, etc., the F. C. C. says “The states
of Maine and Washington, and the Territory
of Hawaii, have had statutes on the interfer-
ence problem for years, two of them since
1921.7

RADIO]

California Hamfest

The San Joaquin Valley Radio Club will
hold its 4th annual Hamfest on April 20,
1940, in the Fresno New Memorial Audi-
torium. Elaborate plans are being made to
entertain some five hundred amateurs and
their friends. Already preparations for large
caravans from the northern and southern
parts of the Pacific Coast are being promoted;
and the hearty support of the other California
Clubs has been pledged. Hamfest was at-
tended by 476 Hams, XYLS, and YLs. There
is every indication that the 1940 Hamfest will
be the largest event of its kind ever held
on the Pacific Coast. A $1.50 registration fee
will cover the entire program cost. Those
desiring further information should correspond
with Erwin S, Martin, W6HYR.

Radioddities

Crystals are ground with crystals. Carbor-
undum is a crystalline compound. Beautiful
iridescent crystals of the substance were used
in the early days of radio for detectors.

The F. C. C. has set the minimum construc-
tion cost of a one-hundred-watt broadcast sta-
tion between 5,000 and 8,500 dollars.

It is claimed that the electronic microscope
will magnify objects a million times.
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The Markelplace

(a) Commercial rate 10c per word, cash
with order: minimum, $1.00. Capitals: 13c
par word. For consecutive advertising, 15%
discount for 3d, 4th, and Sth insertions; 25%
thereafter. Break in continuity restores full
rate. Copy may be changed as often as
desired.

(b) Non-commercial rate: S5c per word,
cash with order; minimum, 50c. Available
only to licensed amateurs not trading for
profit; our judgment as to character of ad-
vertisement must be accepted as final.

{c) Closing date (for classified forms
only): 25th of month; e.g., forms for March
issue, published in February, close January
25th.

(d) No display permitted except capitals.

(e) Used, reclaimed, defective, surplus,
and like material must be so described.

(f) Ads not relating to radio or radiomen
are acceptable but will be grouped separately.

(g) No commissions nor further discounts
allowed. No proofs, free copies, nor reprints
sent.

(h) Send all Marketplace ads direct to
Santa Barbara accompanied by remittance in
full payable to the order of Radio, Ltd.

TRANSMITTING TUBES REPAIRED—Save 60%. Guaranteeu
work. CI(]N{ORR LABORATORIES. 5344 Mission St., San Fran-
cisco. Calif.

QSL's—Samples. Brownie, W3CJI, 523 North Tenth Street, Allen
town, Pennsylvania.

CRYSTALS—Palice, marine,iarir;mfti, amateur. Catalog on request.
C-W Mfg. Co., 1170 Esperanza, Los Angeles, Calif.

AC Generators and plants, Have some good buys in used machines.
Ideal for emergency. Katolight. Inc., Mankato, Minn.

‘%ACRé Cabinets. P;mels. Chassis. Pri:eg ri;tﬁ. EiH.ﬁLynchv
970 Camulos, Los Angeles, Calif.

METERS, microphones. pickups, repaired—WI9GIN, zﬁ l;diana:
Kansas City, Missouri.

RECONDITIONED guaranteed receivers and transmitters ali shippec
on ten day trial. Practically all models cheap. For example:
Crystal Super Pros $129.00; HQ-120Xs $99.00; RME—/0s
$89.00: RME-69s $89.00; SX-17s $89.00: PR-15s $69.00;
S-16s $64.00; NC8OXs $59.00; SX-10 Ultra-Skyriders $44.00:
SX-12 Skyrider Commercial $34.00; S-18s $39.00; S-15s $34.00;
Howard 438s $34.00; NC-44s $34.00; Sky Champions $29.00;
FB7XAs $19.00; Sky Buddies $15.00; FB7s $9.00; Sw3s $6.00.
Terms. Write for free list. WOYARA, Butler, Missouri.

PRECISION TRANSFORMERS: Superior quality at lower prices.

Full line—All types. Send for list. Custom winding and re.

:ﬂqll’(‘imu. PRECISION TRANSFORMER COMPANY, Muskegon.
ich.

QSL's—That lead all others! Fritz—a455 Mason—Joliet, IIl.
CUSTOM ground 4dM Xcut cws}als_i;1 ceramic holders $2.50. 160
or 80M crystal $1.00. KORADIO, Mendota, lllinois.

SELLING OUT used and new receiver parts, new tubular condensers
2V,c up, send for list; will trade for shop eguipment. 1130
Truro Inglewood, California.

Classified Advertising

110 VOLT. DC 400 Watt. Gas-Driven Delco Generator with
Briggs-Stratton 1 or 2 H.P. Motors. With Automatic Starter.
5680.00. Manual, $50.00. Brand new, factory Quaranteed.
WBRSK.

WANTED: 450's, 654's, 833's, or farger; or equivalent tubes,
State age; hours; etc. Remember times are hard. and maney
is scarce. Tubes subject to inspection. S. T. Carter. Box 343,
Chariotte, N. C.

WANTED: used ham receivers and pear. Nortﬁnﬁst Used Radio
Supply Ca. 8547—18 N. W.. Seattle, Washington.

QSL's—HIGHEST QUALITY—LOWEST PRICES. RADIO HEAD-
QUARTERS, FT. WAYNE, INDIANA.

u. T—._ [ SX-%, Ready to operate on 40 Meters. Never used.
Best offer accepted. W2KZA, 2313 Creston Avenue, New York
City.

CUSTOM Built RME 69 with DB 20 Preselector. OAl Oscillo-
scape amplifier, LS 1 Noise Silencer, 3 inch RCA oscilloscope,
additional push pull 6L6é audio with variable impedance output
for 4 speakers or recording head. All built into beautiful 5 foot
enclosed rack, aluminum panels, gray crackle finish. Plenty of
room for transmitter to be built in same rack. Scope gives
modulated envelope or trapezaid pattern. Cost over $400. Must
sell and will sacrifice for $250. f.0.b. Redlands, Calif. —W6CV.

FOR SALE: SX-17 with tubes and crystal but without speaker.
Absolutely in perfact shape. like new. Going to sea and must
sell this receiver for best cash offer. Address inguiries to BOX
NO. 5. c¢/o “‘RADIO’, Santa Barbara, Calif.

ALL Star Sr 20-40-80 mtr. coils-spk. $17.50. W6JUC. Apt. 4.
3426 W. Pico, Los Angeles, Calif.

PRIO with Preselector, Speaker, Headphones $20. Xmitter $12.
W6L0G.

WANTED—National HRO Broadcast Coils Reasonable. W6QNW,
Tarzana, Calif.

SELL or TRADE RME9D receiver tomplete. Excellent condition.
Best reasonable offer. Details. Phil Hendricks, 209 South
Euclid, St. Louis, WIYFE.

MUST Sell my new Thordarsan, 100-watt, multi-band transmitter.
Deluxe cabinet, coils for 160, 20, 10, antenna tuner, used three
months, $80, f.o.b. Berkeley. W6PEV.,

SACRIFICE: Skyrider S9 Receiver; three band 200 watt trans-
mitter, 35T final heavy duty 2000 voit supply, $80 complete.
W6EHP, 651 Woodruff Ave., Bellflower, Calif.

i

T TP T T el e v v LS A

Send Postage Stamp for

CATALOG

—_OF NEW--
Radio Literalunre

BOOKS, MAGAZINE
MAPS, BINDER

S

-

0G5 25202025050 525e C252525¢ e 5dhdhehehd5

————————CALIFORNIA

ST 1800 Henusod foad, Sala Bt

www.americanradiohistorv.com


www.americanradiohistory.com

Buym'i chfe

® Where to Buy It

PARTS REQUIRED FOR BUILDING EQUIPMENT SHOWN IN THIS ISSUE

The parts listed are the components of the models built by the author or by “Radio’s’ Lab-
oratory staff. Other parts of equal merit and equivalent electrical characteristics usually may
be substituted without materially affecting the performance of the unit.

NORTON FREQUENCY MODULATED
TRANSMITTER

Page 11

EXCITER CHASSIS

C.—Cardwell ZU-75-AS

C.—Cardwell ZR-35-AS

C:;—Cardwell ZR-ZS-AS

C.—Cardwell MT-20-CS

C: to Cu, inclusive, Ci, Ci» to Cu, inclusive—
Aerovox 1467

Cl'.’, Coy—Aervox 484

C.o—Aerovox 1456

C.e—Aerovox MM25

C..—Centralab ceramic

Ri, R: Ry, Ri; R—IRC BW-1

Ru‘ Rm, Rzn, R2|, Rz:r—lRC BT-'/Z

R:, Rs, R, Riz, Ri=—IRC BT-1

R, Ri=—IRC BT-2

Ris, Ris, Ris, Ris, Riv—Ohmite Brown Devil

R:-—Mallory-Yaxley O

Si—Mallory-Yaxley 1511

T—Thordarson T-19F99

T.—Thordarson T-62A26

RFC—Bud 920

Octal steatite sockets—Meissner 25-8439

HK-24 socket—Bud 954

Pillar insulators—Meissner 27-1013

Tubes—RCA and Heintz and Kaufman

OUTPUT STAGE CHASSIS
C—Cardwell ER-50-AD
R—Ohmite Brown Devil
Tubes-——Heintz and Kaufman

DAWLEY BATTERY POWERED CONVERTER

Page 23

Ci,—Cardwell ZR-50-AS
C.—Cardwell ZR-35-AS
C:—Cardwell ZU-100-AS

C;, Ce—Cornell-Dubilier 5W-5T1
Cs, C:—Cornell-Dubilier DT-6S1
Cs—Bud 833 trimmer

R:, Rz, R«—IRC BT-1;
L.—Meissner 16-8100
L.—Meissner 17-8175

Si, Se—Arrow HGH sps.t.

A battery—Burgess 2F

B battery—Burgess A30

Coil forms—Bud 595 and 596

Chassis—Bud CB-41
Cabinet—Bud C-973

ADAMS TW-150 AMPLIFIER
Page 27

C,—Bud type JC-1576
C.—Bud type GC-1818
C,, C~—Solar type XM-6-24
L,—Bud ALV-1 Auto Link Control
L.—Bud VCL-10 with AM-1356 base
Ls—Bud MCL-10 with AM-1354 base
RFC—Bud CH-568
Sockets—Bud S$-226

S

TURNEY 15-WATT AMPLIFIER
Page 29
Carbon resistors—I.R.C. type BT
Ri, Rii—Ohmite Brown Devil
Ci, Ci, Cs—Cornell-Dubilier type BR
C., Ci, C:—Cornell-Dubilier type DT
C.—Cornell-Dubilier type KR
T,, Ts—Kenyon type T-58
T.—Cathode modulation, Kenyon T-472; plate mod-
ulation, T-489; p.a. service, T-302
T.—Kenyon T-206
CH,—Kenyon T-152
CH.—Kenyon T-153
Jack and pilot—Mallory-Yaxley
Punched chassis—Par-Metal B-4526-K
Cabinet—Par-Metal SF-504

STEPHENS' EXCITER
Page 37
Cr—-Cardwell ZU-100-AS
C:—Cardwell MT-100-GD
Ci, Gy GCs Gy, Gy Cuio Cii, Cuy, Cis, Cu, Cu,
Coi—Aerovox 684
Cio, Co—RCA Faradon “F"
Cis, Cis, Cis, Coi—Aerovox 1467
Cx—Cardwell ZT-15-AS
Ry, Ry, Rs, R=—IRC AB
R.—IRC BT-1
Ri:, R—IRC BT-2
S:, S:—=Centralab 2505
Ss—Centralab 2501
S,—Centralab 2545
}i, J-—Mallory-Yaxley A-2
PB,, PB., etc.—Mallory-Yaxley 2188

Dial—Crowe 123M 6A6, 807—RCA
Tubes—RCA miniature T-55—Taylor
e 98 o
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THE PERFORMANCE RECORD

or sanRME.....

THE OWNER OF AN RME MAY REST ASSURED THAT
HE IS NOT THE OWNER OF A “FORGOTTEN CHILD”

/936

Our extensive permanent

filing system for every

RME ever built, adequately
dispels this idea,

o

Every detail in a new RME,
from circuit continuity to dial
lighting, is carefully checked
and recorded. Here is a typical
example, chosen at random
from our files, of serial
21308, 69 type receiver.

Accurate records such as
these aid us greatly in help-
ing our customers make al-
terations, modernizations,
and repairs to their RME
equipment,

Also, this life-time service
offered on each and every
RME unit, assures the RME
owner ot continued high
resale value on his RME
receiver.

There is a reason for
RME’s continued favor.
May we send you cata-
log $89?

RADIO MFG. ENGINEERS

INCORPORATED
111 HARRISON STREET
PEORIA ILLINOIS
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CATHODE MODULATION

' pla/.t RCA HIGH-PERVEANCE TUBES

Following are ICAS (Intermictent
Commercial and Amateur Service)
Class C Telegraphy Ratings on
several popular RCA Tubes.

RCA-806—Tantalum-plate triode

Max. plate voltage ...... 3300 V.
Max. plate input ........ 1000 W.
$22.00 Amateur Net

RCA-80+¢—High-mu triode
Max. plate voltage ... ... 1000 V.
Max. plate input........ 100 W.

$2.50 Amateur Net

RCA-8 10—High-mu triode

Max. plate voltage ...... 2250V,

Max. plate input........ 620 W.
$13.50 Amateur Net

RCA-811—High-mu triode

RCA-812—Medium-mu triode

Max. plate voltage ...... 1500 V.
2

Max. plate input........
$3.80 each, Amatcur Net

FIRST 18 METAL — FOREMOST IN GLASS— FINEST IN_PERFORMANCE

When you start out with Cathode Modulation for economical
radiotelephony, go all the way! Get double economy plus extra
efficiency by using RCA high-perveance transmitting tubes.
RCA Tubes last longer. They give you greater power output
with less driving power for a given plate voltage. You can get
not only 100% modulation, but also relatively high plate-
circui: efficiency and high carrier output with the push-pull
810’s shown in the circuit above.

The high-perveance of the 810’s permits you to obtain optimum re-
sults with a low-power, inexpensive modulator such as the class B 809’s
shown in this circuit. And remember! A cw transmitter using RCA-
810’s can be changed over to phone cheaply and easily. Grid drive
requirements are no greater, and a large, high-power modulation trans-
former is unnecessary.

In short, RCA’s are not only economical in themselves but they pave

the way for economies throughout your rig—and assure you of ample
power to put your signals “where you want them when you want them!”

See RCA HAM TIPS (Jan.-Feb., 1940) for further data on Cathode Modu-
lation. Ask your jobber for a copy—free.

RCA MANUFACTURING
€0..INC., CAMDEN. N.J.

‘A Service of the Radio
Corporation of America

IR
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