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SIZE: 334" high x 614" wide x 7" deep.
WEIGHT: 434 lbs. without attachment cord.
NUMBER OF CHANNELS: One.

GAIN: 84 decibels, maximum.

INPUT IMPEDANCE: Modified Collins Uni-
versal Input System giving 30/50 ohms,
200/250 ohms or direct to grid of tube.
Change of impedance is accomplished by a
simple internal wiring modification.

OUTPUT IMPEDANCE: 500 ohms.
POWER OUTPUT: Plus 8 decibels at 1.0%

distortion.
TUBES USED: 1-—6F5, 3—6C5, 1—6X5.

FREQUENCY RESPONSE: Uniform within
1 decibel from 40 to 10,000 c.p.s.

GAIN CONTROL: High resistance potentio-
meter with control knob on panel. Semi-
adjustable control furnished on special order.

FINISH: Both panel and cover are finished
in black anodic aluminum.

CARRYING CASE: A hard leather carrying
case with shoulder strap may be obtained as
an accessory. The size is 7 high x 7" wide x
714" deep. It weighs 2 pounds, 3 ounces.

POWER SUPPLY: The rectifier and filter
system is self-contained for a-c operation. The
power transformer is external and is part of
the attachment cord furnished with the
amplifier. The weight is 2 pounds, 11 ounces
complete.

Equip vour broadcast station with the latest in
remote amplifiers — COLLINS NEW 12Y.




tion by a turn of the bandswitch
ith the Model S-31 Hallicrafters
commercial FM-AM Tuner. Covering
the broadcast (AM) band and the
40-51 mc. high frequency (FM) band.

The Tuner combines the FM and AM
circuit§ in one chassis with .either in-
stantly available at the turn of the
bandswitch.

USED BY 33 GOVERNMENTS

OW you can have FM-AM recep;

band one; 550 to 1600 kc., band two;

SPECIFICATIONS —9 tubes — Erequency

51 mc.—~Power output 130 milliwatts u
distorted—Output impedances 500 and
5000 ohms—Power consumption 120 watts
—Controls: bandswitch, radiophone switch,
main tuning, audio gain, tone control, “5”
meter adjustment, phone jack. Operating
from 115-125 volts, 6O cycles AC. Panel
dimensions 19“x8%;”. Dust cover dimen-
sions 17"x 8% x 1114". Write for prices.

AMPLIFIER FOR MODEL S-31 TUNER

The Model S-31, a Hallicrafters amplifier,
delivers 25 watts of high fidelity audio

ower to.either speaker or 500 ohm load.
Designed for rack mounting and for use
as a companion unit to the FM-AM
Model S-31 Tuaser it will provide repro-
duction of sparkling depth and brilliance.

SPECIFICATIONS — 6 tubes—Fidelity 2 DB
from 50 to 15,000 cycles gain—Channel
No. 1, microphone (high impedance)
96 DB—Channel No. 2, phone (low im-
pedance) 60 DB—Power output 25 watt
—Power consumption 100 watts—)
put impedance No. 1, 500 ohms;
8 ohms; No. 3, 4 ohms. Di

panel 19”7x8%’/. Dustcove
Write for prices.
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Over two tllousand vears ago, a snlall
group of men wearily {oiled across miles of desert bearing gilts and
greetings to an unlznown, ncwly-]norn babe who lay in the ruclcly
built manger of an old [barn. Those men were the forebearers of our
present clay Christmas message. Tlley were the pioncers who estab-

lished a custom which [has heen, and will ‘continue to be, honored

until the end of time.

.[n reverence and memory of that great-
est of all ]101iclays, we fake much pleasurc in cxtending our sincere
gjoocl wishes and llearty gSreetings to vou and all of yours for the mer-
riest Christmas you bavg ever known. And for good measure, we wish

that each day of 1941 wjll bring to you new happiness and prosperity.

7 |
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“IT SEEMS T0 US-—=~

THE I.A.R.U. SOCIETIES

WE'VE just been checking up on the
effect of the war on the member-societies of
the International Amateur Radio Union
around the world. As is to be expected, it has
left a heavy impress on amateur affairs. But
not too completely so, by any means: in a
surprising number of countries the societies are
carrying on in much the same old way.

There are in fact only half a dozen countries
from which we have definite word of the
cessation of all activity for “the duration’:

szechoslovakia, FEgypt, France, thhuama
Poland and bmtzerland From some we've
had no word at all since the initial impact of
war: Finland, the Netherlands, Norway,
Roumania and Sweden. (Germany seems a
special case: when its officers went to war they
left a clerical staff who presumably have been
carrying on routine atfairs but we get no word
from them, no answers to letters and I.A.R.U.
calendars. The other seventy percent of the
associations are countinuing their activities, a
goodly list which, in addition to A.R.R.L. and
its C'anadian section, includes the societies of
Argentina, Australia, Belgium, Brazil, Burma,
(Colombia, Cuba, Denmark, Eire, Estonia,
(ireat Britain, Hungary, Italy, Japan, Luxem-
burg, Manchoukuo, Mexico, Netherlands
Indies, Newfoundland, New Zealand, Portu-
gal, Spain, South Africa and Venezuela. In a
dozen countries in this last list, and in another
dozen Latin countries not represented in the
Union, amateur transmitting continues un-
abated.

The remarkable thing is the extent to which
nearly normal activities are being continued
in those countries where the war has brought
a halt to operating on the air. It is a fine and
inspiring thing to see these societies carrying
on despite the temporary loss of transmitting
privileges. To the best of their means, varying
of course with the circumstances, they are
maintaining their old functions. Most of them
continue the publication of their official maga-
zines, even though in some cases they’re a bit
abbreviated. Despite depletions in their ranks

January 1941

and their finances through the absence from
home of men in the services, skeleton staffs
continue serving ardent memberships und
looking after their interests, innumerable
affiliated clubs and district groups continue
their meetings, and the journals are filled
with descriptions of receivers and receiving
experiments and observations on reception,
and with courses on theory and radio math —
improving otherwise lost time. We should like
particularly to make a bow to the Radio So-
ciety of Great Britain, which it seems to us is
doing a superlative job under conditions which
at best must be very difficult. 1'o read their
well-known 7. & K. Bulletin one would
scarcely think it came from a country at war
were it not for the service notes and the un-
happy list of Silent Keys.

To us, these things demonstrate anew the
unconquerable spirit of the amateur in science,
and it pleases us to think that that is particu-
larly true of the radio amateur. He will find a
way to carry on. He is nurtured on disap-
puintment; he will discover another solution.
He is determined to have his amateur radio,
and to pursue it to the utmost that circum-
stances permit. He keeps his hand in, takes
what he can get, plans for a hetter day. To
us in America it is a splendid sight that so
many of the amateur societies continue their
functioning regardless of handicaps. We ex-
tend to them encouragement, congratulations,
bravos. Their actions show, as nothing else
could show, the affection we all feel for this our
chosen art. They leave no roormn for doubt
about our future. There will be a happier day;
no war lasts forever. There will come a day of
peace, and of the reopening of our interna-
tional contacts, and of greater recognition of
the value of the radio amateur. We all live for
that day. Amateur radio in these countries
will be better off then, and will get off faster to
a new start, if its organization meanwhile has
been maintained to cvery extent possible. To
the officers and memberships of those amateur
societies that still proudly hold the torch aloft,
despite the din and clamor, all praisel

K. B. W.
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The “Variarm 150~

A Simple ECO Exciter and Its Power Supply

BY HENRY E.

lN ORDER that this discussion may best
serve its intended purpose — that of demonstrat-
ing that stable note generation is actually a very
simple matter — a review of the circuit design
rules for self-controlled oscillators will be omitted.
These well-known principles are all essentially
simple in themselves, but their many ramifica-
tions would only tend to muddle an otherwise
straightforward story. Let’s grant that all of
them have been considered carefully, each being
given a relative value in the design of the working
model with which we are concerned at the
moment.

This device consists of a power supply in the
form of a full-wave voltage-doubler circuit with a
condenser-input filter, an electron-coupled os-
cillator impedance-capacity coupled to a beam
power amplifier, and a parallel-resonant tuned
circuit which is link-coupled to the plate tank of
the amplifier stage. The r.f. power output of the
amplifier is roughly 2 watts over a frequency
range of plus or minus 75 ke. from the resonant
frequency (plus or minus 150 ke¢. when used as a

*7011 Corbitt Avenue, University City, Mo.

RICE, JR.,* WOYZH

frequency doubler) and the power available from
the output coupler is ample for driving any one of
the tubes commonly used in the first stage of ex-
isting transmitters. The unit is specifically de-
signed to excite the control grid of the crystal-
controlled oscillator stage in any fransmitter,
when variable frequency control is desired, with-
out the necessity for extensive changes in existing
equipment. The comments below will serve to
explain the reasons for each necessarily unusual
detail.

Circuit Features

‘The absence of all transformers insures vibra-
tionless operation without the necessity for re-
sorting to a separate power supply unit.

The simplest possible system of voltage stabili-
zation has been used to produce a good keyed
note.! This idea is worthy of much wider use by
amateurs than it seems to enjoy. It can be used to
good advantage with nearly all tube combina-
tions, and in any locality which has fair line volt-

LW, Wallace, WOEYH, *“Hints and Kinks,” p. 60, QST,
ctober, 1939.

‘The complete e.c.o. unit, with extra coils. A load-compensated keying circuit maintains constant output voltage
from the transformerless power supply.
The oscillator circuit is housed in the 8 by 4 by 5 box which is shock-mounted on and insuniated from the chassis.
Main tuning is with the control wheel and fine adjustment by means of the arm which operates the two-plate con-
denser. The rectifier is in the left rear corner; the 25L6GT output amplifier is next to it at the right. The plug-in tank
which goes into the crystal socket at the transmitter is contained in the 4 by 2)4 by 2 inch box at the left. It is screw-

driver adjusted through the hole in the top surface.

8
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A view into the top of the oscillator box, showing the arrangement of the frequency-determining tank circuit. Cy
and C2 are mounted on the sides of the box. Cjz consists of two 200-uufd. negative-coeflicient units in parallel,
supported between Ci and the top of Li.

'The 6K7 oscxllator tube is mounted directly to the box, projecting through a hole in the bottom slightly smaller
than the bottom rim of the tube. It is clamped in place by spade lugs with the threaded end ecut short and fitted
into opposite slots in the tube base, the spade ends being bolted to the box. The tube socket'is mounted to the
mnain chassis with rubber grommets for insulating it from mechanical vibration. The chassis is 914 by 5 by 114 inches.

age regulation this constant current arrangement
should be the logical answer for oscillator plate
voltage stabilization. It is certainly economical,
and practically invaluable for use with a line-
powered supply for a keyed oscillator which is, in
turn, the most economical answer to the e.c.o.
problem.

Almost perfectly regulated plate voltage must
he used with all of the commonly known self con-
trolled oscillator circuits if chirpless keying is to be
achieved. For one reason or another, all of the
conventional methods of improving regulation at
the source proved inapplicable in this instance.

The inherent voltage regulation of a supply of
the type used in this experiment, although some-
what better than that of a half-wave voltage-
doubler, is poor even when & fairly low-resistance
bleeder is used. It so happens that amateurs are
most familiar with variable frequency e.c. circuits
at the present time, and that small tubes and low
voltage are essentially easiest to handle. Thus, the
only reasonable solution which presented itself
was the scheme used in this unit, namely, the
maintenance of a constant load. Assuming that all
circuits are resonated, the value of the cathode re-
gistor in the amplifier stage can be adjusted for a
perfect balance of current flow to the two stages
with or without excitation. In this case, we find
that the 26L6GT draws 30 ma. plate current and
2 (plus or minus) ma. screen current with excita~
tion when loaded by the output coupler. The plate
and screen of the 6K7 total about 14 ma. The am-
plifier screen current remains very nearly constant
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at all times, although the screen voltage varies
with keying. Thus, the 25L6GT must be biased
only enough to reduce the idling plate current
to 44 ma., and a constant load will be drawn
from the power supply. In figures: 0 ma. plus 2
ma. plus 44 ma. (key up condition) equals 14 ma.
plus 2 ma. plus 30 ma. No voltage divider or
bleeder is necessary, and the fact that the ampli-
fier following the self-controlled oscillator is not,
in this instance, operated strictly in Class A is
more than compensated for by the high order to
voltage stabilization attained by the method
described.

The by-pass condenser, Ci3, between the volt-
age doubler plates is absolutely necessary for gen-~
eration of a pure d.c. signal. It is in effect a sub-
stitute for the conventional by-pass across the
a.c. line commonly found in line-powered receiv-
ers, but is definitely more effective when con-
nected as shown, especially when the actual oper-
ating frequency is the fourth or higher harmonic
of the fundamental control frequency (that which
is determined by the constants of the 6K7 grid
tank). At any rate, this one 0.002 condenser in-

The electron-coupled oscillator con-
tinues to be a popular piece of equipment
with amateur designers. Here’s one with
some novel features, not the least of
which is its intriguing appearance. And
it works as well as it looks!




sures that the below-chassis parts can be re-
arranged within reasonable limits.

The value of the 25L6GT screen dropping
resistor, K7, may appear unreasonably high, in
view of the general rule of high screen voltage for a
beam power tube for optimum loading and power
output, but it is actually correct. I'he reason why
this is so lies in the fact that the power input is
definitely limited by the supply capability. In
other words, higher screen voltage tends to cause
the amplifier to draw more plate current, as would
be expected, but this in turn lowers the available
voltage. With the cathode at ground potential,
the static plate current of the stage will not ex-
ceed 75 ma. with the 50,000-ohm screen resistor
specified, and thus the amplifier tube scems to be
safely on the road to a long and carefree life.

The keying method is strictly conventional in
its action. The apparent oddity. of the system is
another result of the oscillator tube mounting,
and is actually a convenience in that additional
lead wires can be dispensed with.

Mechanical Layout
For the information of those amateurs who

KT

have an eye for design of radio equipment — z.e.,
design in the sense of pre-determination of the
finished appearance — this unbalanced and
strictly functional gadget developed because
every other arrangement proved to be incon-
venient to wire. ‘The chassis layout indicated is
not esseuntial to the successful operation of the
circuit by any means.

There are a number of reasons for the omission
of a case for the entire assembly. In the first
place, the use of a case immediately implies addi-
tional labor and added expense, and its use can in
no way improve the performance of the equip-
ment. Also, our rectifier and amplifier tubes seem
to thrive on free air, the vernier arm enjoys its
freedom, and the main tuning control can bounce
around at will without being accused of passing
transient shocks! All in all, the considerations of
simplicity and economy have been the determin-
ing factors.

The rather odd method of mounting the oscil-
lator tube has one distinct advantage in that this
method of assembly produces a truly rigid grid
circuit; Z.e., the grid end of the circuit wiring (the
danger point of mechanical and frequency in-
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Fig. I— Circuit diagram of the control unit. Important: Gronnd symbols on this diagram indicate a common
negative. Because of the rectifier circuit an actual ground cannot be used on the unit. f grounds indicated are made
to the (‘hdﬁﬂl&, care must be taken to keep the chassix from touching any grounded objects. The usual a.c.-d.c. prac-

tice of keeping everything insulated from the chassis may

be followed so that the possibility of accidental shock will

be eliminated. The dotted enclosure represents the box contammg the oscillator section.

i1 — S-ppfd. (approx.) variable.

(2 — 100-pufd. variable.

Cis — 400-ppfd.  tixed

) neg. coeft. type).:

Clg, Cs, Cs —- 3—30-#;&1. trimmer.

C7 — 100-gufd. mica.

(g — 250-pufd. mica.

Co, Croy Cuy Crzy Crz =~ 0.002-pfd.
mica.

14 — 0.02-pfd. paper.

Ci1s, C18 — 0.01-pfd. paper.

217 — 0,001 -ufd. mica.
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(Centralab

( a8 — 0.002-ufd. mica.
19, Cz20 — 8-ufd. electrolytic.
Ciat, Cog — 16-pfd. electrolytic.
Ry —0.15 megohm, 14 watt.
z —- 25,000 ohms, % watt.
Ra —500-ohm  variable,
wound.
l(4 —- 50 ohms, 10 watt.
Rs — 165-ohm line cord.
Re — 0.25 megohm, % watt.
R7 — 50,000 ohms, !5 watt.
L1 --20 turns No. 16, length 27,

diameter 11§”, supportcd

wire-

Lz, Ls

by slotted insulating strips.
Tap for Cz at 12th turn
from the bottom; cathode
tap 6th turn from bottom.
— 3.5 Mec.: 43 turns No. 26
¢nam., close-wound, diam.
1%". Link 3 turns.
Mec.: 19 turns No. 22
enam length 34/, diameter
134”. Link one turn.

Lg— aO-r;an. mldgct filter choke,.

henry.”

F — l4-amp. fuse.
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Inside the plug-in
tank. The coil socket
is mounted upside
down on small brack-
ets cut from aluminum
to fit. A miniature
two-prong socket in
the wall brings the link
into the box. A five-
prong plug is mounted
in the bottom to fit
the conventional five-
prong socket used for
crystal mounting.

¢

stability) has less chance to bend, sag, vibrate, or
otherwise move in relation to the shield, the shell
of the tube, or anything else which is at ground
potential. Also, this tube mounting simplifies the
problem of wiring between the chassis and the
oscillator grid circuit. It is interesting to note that
a metal tube with control grid and cathode con-
nections brought out at the top would be ideal for
use in e.c. oscillators: in this case, no lead would
have been used between chassis and shield box,
and practically zero frequency shift would have
resulted from pressure applied to the shield —

but, that is all by way of wishful thinking. For
now, the old-style tubes with the grid at the top
seem generally better suited to the layout of e.c.
circuits than the newer single ended types.

The grid circuit shield for the woscillator is
mounted on live rubber, und is essentially a
three-point suspension. One of these supports is
formed by a standard “‘non-microphonic ™ cushion
mounting of the octal tube socket. The metal
shell of the 6K7 is clamped tightly into a hole in
the bottom of the shield.

Tuning and Stability

The tuning method seems to work out satis-
factorily in that all one has to remember is to
keep the vernier handle roughly opposite the
front corner of the shield box at ull times. The
final calibration should be done with it in this
position, and the two-plate variable condenser
which it controls must be turned so that the plates
will be half-way open. Then, after the main dial
is turned to the desired frequency setting, the
final close adjustment ean he made with the long
arm. It seems to be possible to work the bands a
bit faster by this method, and the band edges
should be no more of a hazard than with the more
commonly used mechanical bandspread. In this
particular application, where the coil is never
changed in the frequency cuntrol circuit, the
number of kiloecycles covered by the vernier
doubles each time the operating frequency is
doubled. It will be immediately evident that the
use of the vernier makes it practical to spread

(Coniinued on page 74)

Underneath the chassis. The cathode lead from the oscillator tank is fed through an insulating bushing in the bot-
tom of the oscillator box and projects through the round hole at the nght-hand end of the chassis. Connection to
the tube socket is made by a Fahnestock clip. By taking off the clip and removing the two nuts un the shock-proof
mountings (on either side of the filter choke at the top) the oscillator section can be removed from the chassis

without disturbing the chassis wiring.

The trimmer just to the right of the dial lamp in the upper left corner is Cs. {t is mounted di}'ectly on the socket for
I.z and can be adjusted through a hole in the chassis bottom plate, which has been removed for this view.

January 1941

11



¢

A top view of the WO9ZGD transmitter shows how
small a complete transmitter can be made when using
one of the combination beam-power and half-wave rec-
tifier tubes. The outboard condenser is the antenna
coupling condenser,

¢

Pocket-Size Complete
Iransmitters

Transformerless Operation With the II7L7GT

THE recent introduction of tubes. con-
taining a beam-power amplifier and a half-wave
rectifier in the same envelope offers a number of
possibilities for low-power transmitter construc-
tion. The design is further simplified by the fact
that the heaters of these tubes work directly from
115 volts, thus eliminating the usual heater
dropping resistor. Other similar types of tubes use
heaters requiring 70 volts (or 35 volts, in some
cases), and these can be used with the heaters in
series without any dropping resistors.

Here are two transmitters, using the 117L7GT
in slightly different circuits, that show how
simple the whole thing can be.

A Pocketful of Watts

BY KEITH NMAYES,* WOZGD

SEVERAL tubes have been introduced
recently which are admirably suited for use in
ultra-compact transmitters. The most likely of
these are the 117L7GT, the 117M7GT and the
70L7GT, since each has a half-wave rectifier and
4 beam-power tetrode in one small envelope.

‘The photographs show two views of a small
transmitter using a single 117L7GT to combine
the rectifier and r.f. functions in the same

%4614 North Bixth Street, Milwaukee, Wis.

sy

envelope. The circuit, shown in Fig. 1, shows
the rig to be a tetrode crystal oscillator with
capacity coupling to the antenna and negative-
lead keying. The rectifier is a half-wave affair,
but 16 pufds. of filter does a good enough job of
filtering to make the signal T9.

The gear is all mounted on a small chassis made
of strips of Masonite fastened together by small

The under side of the * pocketful of watts” shows that
not much room was left after the parts were put in
place. Note the tank coil that projects out at the rear of
the chassis.

Fig. 1— Wiring diagram of the
WOZGD transmitter.
Cp—~100-pufd. midget

(Meissner 21-5177).
Cz — 100-gufd. midget variable
tHammarlund MC-100).
Cg — 0.01-pfd. 600-voit paper.
Cg ~~16-pfd. 150-volt electrolync
R1 — 50,000 ohms, l3-watt.
Li—3.5 Mec.: 50 turns No. 24 d.c.c. elosewound on
43-inch diameter. 7 Mec.: 23 turns No. 24 d.c.c.
spaced to occupy 1-inch winding length on 34-inch

OST for
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If high-powered operation has begun
to pall and you’re loocking for some new
fun, or if you’re simply interested in
gadgety little transmitters, you can get
plenty of ideas from the two simple
transmitters described here. The fact
that they use no transformers and are
just about the ultimate in simplicity
doesn’t seem to prevent their giving an
excellent account of themselves on the
air.

nails. The crystal and tube mount on the top of
the chassis, the tank tuning condenser and filter
and by-pass_condensers are placed underneath,
and the antenna tuning condenser is fastened on
the outside of the chassis. Two Fahnestock clips
are used to take the keying leads.

'The transmitter is tuned as is any crystal os-
cillator of this type, and the antenna coupling is
varied by adjusting the condenser C». Listen to a
harmonic on the receiver while tuning, and you
will notice a roughness to the note when the oscil-
lator is tuned ‘“‘on the nose’. Tuning slightly to
the low-capacity side of resonance will clear it up
completely. Don’t fail to check this adjustment
with a receiver or monitor. The cathode current
should run around 35 or 40 ma. when the oscil-
lator is properly loaded.

Although 4 or 5 watts doesn’t sound like much
input, it is surprising what one of these little
transmitters will do, particularly to one who has
never tried anything like it before. Possibly,
according to tradition, I should list the stations
worked but, since the antenna, receiver and oper-
ating ability affect the statistics as much as the
transmitter power, 1'll just mention the fact that
5 watts give a signal about one “S” point lower
than 20 watts and 2 “S” points lower than 80
watts. And, anyway, it’s more fun to fish with
barbless hooks!

A “Pee-Wee” Transmitter

BY R. T. LAWRANCE,** WSLCO

T'H1s is the old story told once again. I had
been rebuilding the big rig and, getting tired of
being off the air, I threw together a little rig
to play with. Result: there hasn’t been much
work done on the big rig!

The power input is just 3 watts. The entire
array of tubes is just one 117L7GT. As can be
seen from the circuit in Fig. 2, the transmitter
uses a switched antenna network that allows work
on the 80-, 40- and 20-meter bands with no more
fussing than changing the c¢rystal and retuning
the output circuit. The network permits matching
to almost any piece of wire used as an antenna.

*%26 Waverly Avenue, Dayton, Ohio.
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A slightly larger coil would also allow 160-meter
operation. Cathode keying is used, and the output
of the half-wave rectifier is adequately filtered
through the use of two condensers and a choke in
the filter.

The photographs show how the transmitter is
housed in a 3- by 4- by 5-inch metal box. The tube
socket and crystal socket mount on the top of the
box (one of the 3- by 5-inch sides). The two
tuning condensers, the on-off switch and a 60-ma.
pilot lamp used for a plate current indicator
mount on the front panel, and the band switch is
supported on the rear panel. The filter choke
mounts on one side, and the tapped inductance is
fastened to the other side. A feed-through bush-
ing at the top, between the tube and crystal
sockets, serves as an antenna terminal, and the
key plugs in to a jack on the side.

With the antenna used at WSLCO, an 80-meter
crystal works best with the coil switch set to put
50 turns in the circuit, and a 40-meter crystal
seems to work best with 30 turns in the circuit.
However, other settings may work best for other
antenna systems, and it is well to try various
settings until the one is found which allows good
loading of the oscillator and a minimum of chirp
during keying.

Tuning is very simple. When the tube is not os-
cillating the indicator bulb lights up to almost
full brilliancy. The output condenser, the one
next to the antenna, is placed at maximum capac-
ity. The input condenser, the one next to the plate,

The “ Pee-Wee™ transmitter is small enough to fit
into an overcoat pocket. The tube and crystal plug into
sockets at the top — the two knobs control the two
tuning condensers of the output network.
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- Fig. 2 — Circuit of the W8LCO
pre-wee transmitter.

C1—100-ppfd.  midget  variable
{Hlammarlund SM-100).
Cz —- 140-pufd. midget  variable

, (Hammarlund SM-140).

Czy C¢ — 0.001-pfd. midget mica.

Cs, C8— 16-pfd. 150-volt electro-
Istic.

Ri —50,000 ohms 14-watt.

S L

/(Cy

Lz —8-henry 10-ma. filter choke Swi—- S.p.s.t. toggle switch.
Swa — Single-pole,
(Mallory 3215J).

{Kenyon R-150).

is tuned to resonance as indicated by the indicator
light going out. The output condenser is then
tuned until the antenna takes the desired load. 1t
will be necessary to adjust the input condenser to
resonance as these adjustments are made. Further
information as to the operation of this type of
network may be found in the 1941 Radio Ama-
teur's Handbook, pages 336 and 337.

Operation with a low-powered rig like this
holds & lot of thrills. The main point to remember
is that QRP requires “riding the skip’’; that is,
working stations at the distance that is optimum
at any particular time. Using a 66-foot end-fed
wire for the antenna, I have managed to run up a
score of 29 states on 40 and 80 meters in slightly
over a month’s operation. Working in the
Sweepstakes Contest, where no one will deny the
competition is tough most of the time, 41 stations
were worked in 17 sections. Prior to the SS Con-
test, the best DX wag Colorado, but a 7-Me. con-
tact during the Contest with W6IDZ broke that

Removing the rear panel from the W8LCO trans-
mitter allows the placement of parts to be studied.:
Note that the band switch mounts on the rear panel,
and in this picture is only supported by the leads.
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RFC — 2.5-mh. r.f. choke.

L1 —90 turns No. 22 enam. close-
wound on Tl-inch diameter
form. Tapped at 50, 30, 20
and 10 turns from shorted
end.

switch

S-point

record and handed me a thrill that it will take a
long time to forget. No doubt “charity begins in
contests,” and the average signal report of 56
may be only an indication of good humor and
tolerance on the part of the stations worked, but
the contacts are there in the log and that’s what
really counts.

Editor’s Note. - Transmitters working into
a single wire, such as the two units just described,
find their ground connection back through the
power supply and the power line. More often than
not, this is not the best ground path for the trans-
mitter, and the performance can be improved by
running a short direct ground to the transmitter.
‘This ground lead could be connected to the trans-
mitter through a mica condenser, but this would
not, comply with the A.R.R.L. Safety Code, which
requires that a d.c. ground be maintained. If,
however, the transmitter is grounded dircctly
without regard for the polarity of the 115-volt a.c.
source, there is a possibility that the line will be
shorted. This can be checked by plugging in the
transmitter and grounding the transmitter
through a small 115-volt lamp. If the lamp lights,
the line plug should be reversed. If the lamp
doesn’t light, the direct ground connection can be
made without danger of blowing a fuse. In some
d.c. lines, the positive side may be grounded and,
in this case, it will not be possible to run a direct
ground lead because the line would be shorted.
However, an r.f. ground can be made through a
mica condenser (0.001 ufd. or s0), and special care
should be exercised to avoid contact with the d.c.
leads of the transmitter.

If only a.c. operation is contemplated, the
single-prong plug idea suggested by W8CMP
(QST, November, 1940, page 48) is well worth
considering.

Stra X

A red-hot piece of resistance wire, heated by a
source of a few volts, will cut through “Quartz Q”
sheets and do a better job than a hacksaw.

— W8AZYV.
OST for



Keying Monitors

BY DON H. MIX,* WITS

TtLE A.R.R.L. code-proficiency tests have
stimulated a tremendous interest in building up
speed in code reception. It is natural that one
would wish his transmitting speed to keep pace
with his ability to cupy, but not until he has made
the attempt does he often discover that increasing
speed in transmission is more difficult than in
reception. Whereas reception at increasing speeds
is largely a matter of brain development through
constant practice, transmission includes also the
development of accurate control over muscles,
which in their normal functions do not require
precise control, and the development of an ac-
curate sense of timing. The latter is probably the
most difficult, yet most important.

There are a few operators who seem to have
the uncanny ability to do a good job merely by a
well-developed sense of touch, but most of us re-
quire some sort of monitoring system by which
we may have a check on what’s going on if we are
to turn ofit stuff which we can reasonably expect
others to copy with accuracy.

A monitoring system can be extremely simple.
It does not necessarily require direct monitoring
of the transmitted signal, although direct moni-
toring does permit a simultaneous check on both
keying and the signal characteristics.

* Asst. T'echnical Editor, QST

Whether you use a bug or a straight
key, a keying monitor will help you to
improve your fist and inerease your trans-
niitting speed. This article describes
three different types and how to use
them.

The photographs show three different types of
keving monitors. The one whose diagram is shown
in Fig. 1 is the well-known simple audio-frequency
oscillator which is designed to feed an audio tone
into the headphones of the receiver. It is keyed "
simultaneously with the transmitter so that a
check on the formation of characters is provided.

The circuit shown in Fig. 2 is that of a similar
oscillator with the difference that the signal pro-
duced is at a frequency of approximately 465 ke.,
instead of at an audio frequency. This oscillator is
fed into the i.f. amplifier of a superhet receiver
and is keyed simultaneously with the transmit-
ter. The receiver b.f.o. beats in the usual way
with the signal from the monitor and an audio
signal is produced in the headphones.

It is obvious that neither of these two systems
can provide signal monitoring; they merely fur-
nish a check on the formation of code characters
and cannot tell the operator what sort of signal
quality his transmitter is producing. This can be
done with the arrangement shown in Fig. 3. Here
a signal from the transmitter is introduced in the
input of a 6SA7 converter whose output circuit is
tuned to the i.f. of the receiver. The output is fed
into thei.f. amplifier of the receiver and the signal
produced in the phones or loudspeaker gives a
true indication of all characteristics of the trans-
mitted signal.

I'he audio oscillator, the signal monitor and the i.f. oscillator,

January 1941
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Bottom view of the audio oscillator showing place-
ment of parts and terminal arrangement.

Comparison of Systems

Each one of these monitoring methods has its
advantages and disadvantages and these must be
considered before the best one for any given set
of requirements may be chosen. Neither the i.f.
oscillator of Fig. 2 nor the signal monitor of Fig. 3
is likely to be entirely satisfactory for break-in
operation unless special precautions are taken to
prevent blocking of the i.f. amplifier by the trans-
mitter signal. A low-power transmitter may not
cause trouble except when the receiver is tuned
near to the transmitter frequency, but, in a series
of tests which were conducted, a medium-power
transmitter with a decent antenna for the re-
ceiver would knock the i.f. practically dead so
that no satisfactory monitoring signal could be
beard with the receiver tuned to6 any part of the
band. If either system is to be used with break-in,
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Fig. 2 — Circuit of the i.f. oscillator monitor.
Ci — 8 pfd., 450-volt electrolytic (Mallory CS-133).
Cz — 0,01 ufd., paper.
('3 — 50 pufd., mica.
(4 —25 pufd., midget variable (Hammarlund SM25).
Cg —= 0,01 upid., paper.
Ri — 50,000 ohms, 1-watt.
Rz, Rz — 0.1 meg., l-watt.
Rs — 50,000 ohms, 1-watt.

BFOQO — Beat-oscillator unit (Sickles 465 kc., permeabil-

ity-tuned, No. 6577).

16

HIL16T '———‘—--Flgﬂs
Bk

xlg i
L |

O

w

o

-]

[

(e}
dldd=
oW

A Ot

T

3

Fig. 1 —~ Circuit of the audio-oscillator monitor.
Cq — 40-pfd., 450-volt electrolytic (Mallory FPS146).
(2 — 0,002 pfd., mica.
3, C4 — 0.1 pfd., paper.
R1 — 50,000 ohms, 1-watt.
Rz — 5,000 ohms, 1-watt.
Rs — 0.5 meg., variable.
Ty — Interstage audio transformer, ratio 1 to 3 (1'hor-
darson T13A34). '

a relay short-circuiting the input of the receiver
when the key is closed should cure most of this
trouble. If break-in operation is not required, a
switch in the receiver should be provided which
cuts off the “B” supply of the r.f. stages, leaving
the i.f. and audio circuits in operation.

The chief advantage of the i.f. oscillator of
Fig. 2 is that it is possible to obtain a monitoring
signal of more pleasing quality than that of the
simple audio oscillator. It is also possible to ob-
tain a wider range of audio frequencies, the range
actually being unlimited. Since the signal is at the
i.f., the monitoring signal does not change with
tuning of the receiver. Once set, the adjustment -
is good for all bands.

The advantage of the signal monitor of Fig. 3
is, of course, its ability to check the quality of
the output signal as well as the keying. Another
advantage is that no keying connections are
required. Operators who change transmitter
frequency often will find that its greatest disad-
vantage is that it is necessary to retune the moni-

Bottom view of the i.f. oscillator.
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tor each time a change in transmitter frequency
is made. Once set for any particular transmitter
frequency, however, the monitoring signal will be
unchanged, regardless of tuning of the receiver.

The Audio Oscillator

The audio oscillator is perhaps the most fool-
proof. It is simple and has the advantage that it
is free from the effects of blocking r.f. stages.
While its tone is not as pure as that of the i.f.
oscillator, many will prefer it to the “pure-c.w.”
type of signal for monitoring keying.

Either audio or i.f. oscillators may be assem-
bled and wired in a few hours’ time. A standard
steel case, 4" by 4” by 2”, is used as a chassis for
each. Both top and bottom piates of the case are
removable so that most of the assembly and wir-
ing may be done before the unit is placed in the
case.

A type 117L7GT is used as the oscillator tube.
This is a combined half-wave rectifier and beam-
type tetrode with a 115-volt heater, requiring no
filament transformer. In the audio oscillator, a
cheap interstage audio transformer is used to
couple the grid and plate circuits to provide
feedback. This particular transformer works
with the terminals connected as marked. Other
types may require reversal of connections to one
winding to correct the polarity. The frequency of
oscillation does not depend so much upon the
inductances of the transformer windings as upon
the RC combination in the grid circuit, although
a different transformer may require different
values of grid-leak resistance and grid-condenser
capacity to produce the most desirable audio
range. Filtering of the 60-cycle supply is pro-

Cs
o2
o pFC
Co
Ry =
é-3v, @vmso
+250-300 £

Fig. 3 — Circuit diagram of the signal monitor.
Cy — 50 upfd., mica.
Ca — 100 ypfd., mica.
Cs — .01 ufd., paper.
C4 — 75 ppfd., variable (Hammarlund HFA75A.)
Cs — 250 upfd., variable (National STH250).
Ces — 0.01 ufd., paper.
C7 — 25~100-ppfd. mica trimmer (Meissner 22-7002).
Cs — 250 pufd., mica.
Ri1 == 0.01 meg., }2-watt.
Ra2 — 20,000 ohms, 4-watt.
Ra — 10,000 ohms, 10.watt with slider.
RFC — 2.5-mh. r.f. choke.
L — 19 turns No. 22, 1l-in. diam,, 1}§-in. long, tapped at
7th turn from ground end.
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Interior of the signal monitor. Cs is to the left and
Cq at right center. The i.f. trimmer condenser is soi-
dered across the r.f. choke at the right. The oscillator
coil plugs into the inverted socket in the center.

vided by the 40-ufd. electrolytic condenser, Ci.
Audio output is taken from across the 5000-ohm
resistor K. The output frequency may be varied
over a considerable range with the variable re-
gistor, K3. Further variation may be obtained by
altering the value of Cl.

Placement of parts is not critical. The 40-ufd.
condenser is mounted by drilling a hole about 34
inch in diameter and bending the mounting tabs
outward. Pin jicks are provided at the rear for
output and key connections and a grounding
terminal is provided for the chassis. One precau-
tion is necessary in connecting the unit to the
115-volt line. The side of the line which is grounded
to the chassis should be the grounded side of the
line, otherwise, it will be possible to receive a
shock between the chassis and ground, or if the
chassis is grounded, reversal will cause a short-
circuit of the line. This possibility may be avoided
by permanently grounding the chassis to a water-
pipe or other ground and using but a single wire
to the power plug. Thus, if the plug is inserted
the wrong way, there is no danger of injury or
damage.

The audio oscillator is coupled through a ca~
pacity, Cy, to the high-potential side of the phones,
while the chassis of the oscillator is connected
to the chassis of the receiver. The high-potential
side of the phones may be determined readily
after the oscillator is in operation, since little or
no signal from the oscillator will be heard if con-
nection is made to the low-potential side. Should

(Conlinued on page 80)



x WHAT THE LEAGUE 1§ DOING *

SERVICE RECORDS WANTED

ARE you in the draft? A volunteer, or a
reservist on active duty? Are you participating in
national defense radio work in any way?

If so, then we want the dope on it. The League
desires to_compile statistics on the contributions
made by radio amateurs to the present national
effort. It goes without saying that such data will
he of great interest in the continuing representa-
tion of the interests of amateurs. It is, therefore,
requested that all amateurs serving in radio work
with the military forces of the United States be
kind enough to register that fact by means of a
post card to A.R.R.L. at West Hartford. Please
give the following information:

(1) Are you a Selective Service conscript, a
volunteer, or a reservist on active duty?

(2) For how long a term are you serving?

(3) Is your service in the Army, Navy or the
Marine Corps?

(4) To what outfit or organization are you
assigned?

(5) Location;
stationed?

{6) What rank or rating do you hold?

(7) What is your present radio duty assign-
ment?

(8) Were you previously a member of N.C.R.
or A.A.R.S.?

(9) Give your name and your home call.

where is your organization

These data are particularly desired from
draftees but should not be filed at headquarters
until they have passed through reception centers
and have been definitely allocated to radio work.

We know that hams are making a splendid
showing in the. preparedness program, and we
want as complete a record of this service as it is
possible to get. Make it your responsibility not
only to supply this information with regard to
