The complete Novice station: an efficient two-tube transmitt

er, a surprisingly effective simple receiver, and « single

%

power supply for both. With the power supply switch in “receive” position, fransmitter may be used for code practice.

Part 1. The transmitter and power supply of a complete

station which can cost less than fifty dollars, including

the receiver. The receiver will be

GLANCE through radio catalogues

or at the advertisements in radio

periodicals may lead one to the
conclusion that amateur radio is a
fairly expensive hobby. In fact this
belief has discouraged a number of
beginners, particularly the younger
ones whose supply of cash is limited.
With this in mind, the writers have
set out to show that it is still possible
to get started in amateur radio with a
very modest outlay. Twenty-two
years ago, one of the writers got on
the air after having spent about
$22.00. Considering the rise in the
cost of living since that time, the cost
of the equipment to be described here
is comparable and performance is
better. Certainly the $22.00 outfit
didn’t provide you with a T9X signal.

With slight modifications of circuits
found in ARREL’s “How to Become a
Radio Amateur” and “The Radio
Amateur’s Handbook” and using all
new standard parts, a complete novice
station was built at a cost of slightly
Jess than $50.00. This equipment con-
sists of three units; transmitfer, re-
ceiver, and power supply. The re-
ceiver will be described next month.

The transmitter uses a 6AGT modi-
fied Pierce crystal oscillator which
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described next month.

has an untuned plate circuit using a
small peaking coil whose inductance
approaches self-resonance on 80
meters. The amplifier uses a 6L6 with
a pi-section output eircuit which per-
mits use of random lengths of wire
as antennas. Coil data for both 80
and 40 meters is given in the parts
list. An 80-meter crystal can be used
for both bands; however, the output
is better when the 6L6 is used as a
straight amplifier. Therefore a 40-
meter crystal is recommended when
the transmitter is used on that band.

Considerable effort was spent in an
attempt to make
“foolproof’” in that it will not oscillate
with any setting of the controls when
the erystal is removed from the sock-
et. This insures that output will be
crystal controlled and on the proper
frequency, a condition which is quite
often unobtainable in transmitters
using high-gain tubes such as the
6AGT and 6L6. The size of the BAGT

Epitor's NoTe: Although the egquipment
in this and the coming receiver article
can be constructed from prrts readily
available from any distributor, the wnits
are supplied in complele kit form, with
the chassis already punched, by the Wal-
ter Ashe Radio Conipari.

this transmitter.

plate coil, 180 microhenrys (a Miller
#6180 peaking coil), was critical in
eliminating any sign of oscillation
when the crystal was removed from
its socket.

Complete TVI-proofing has not
been provided in this transmitter;
however, the type of construction used
gives a good basis for such measures.
Operated some 10 miles from a TV
station on Channel 5, there was no
disturbance to the -picture with the
transmitter and the TV receiver sit-
ting side by side. Use of a metal 6L6,
a coil shield, and a bottom plate on
the chassis should eliminate TVI even
in weak-signal TV areas.

The parts of the transmitter are
mounted on a 5" x 7" x 3" chassis.
The photographs will give an idea of
the parts location which is not criti-
cal. Instead of a milliammeter, a
pilot lamp PL: is used as a tuning
indicator. It protrudes through a hole
in the top of the chassis to the rear
of the oscillator tube. A half-inch
rubber grommet is fitted into the
hole. The bulb is screwed into its
socket and both the bulb and socket
are held securely in place by pushing
the bulb up through the grommet.
Along the front edge of the chassis,
from left to right, are mounted the
keying jack and tuning condensers C,
and C. At the center of the inside
back edge, a five-terminal tie strip is
used to terminate the power cable,
which enters the chassis through a
hole fitted with a rubber grommet.
This cable is shielded and ends in a
five-prong plug which plugs into the
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power supply. (The receiver power
ble connector will be a four-prong
plug. This arrangement eliminates
the possibility of plugging the trans-
‘mitter and receiver power cables into
the wrong power supply outlets.) The
heater leads should be of well-insu-
lated hookup wire and should be kept
close to the underside of the chassis.
Keep all of the other lcads as short
as possible; in fact very little wire is
required other than the leads on the
components themselves and these are
trimmed down in most cases.

In designing an economical novice

station, the use of one power supply
| to furnish power for both receiver
I and transmitter seemed appropriate,

especially since little more than a
switch would have to be added to per-
mit this operation. This supply de-
livers 350 volts at 100 ma. for the
tube plates, and 150 volts regulated
for the screen of the oscillator and
for the receiver. The regulated volt-
age on the oscillator provides excel-
lent keying and this 150 wvolts is
supplied to the oscillator screen grid
even when the “send-receive” switch
| isin the “receive” position, which per-
| mits the operator to spot his fre-
quency on his receiver.

This arrangement is also ideal for
code practice but, although very low
power is used, it is advisable to dis-
connect the antenna from the trans-
mitter before practicing. The previ-
ously discussed features hold true if
the transmitter and power supply are
used along with other makes of ama-
teur receivers instead of the receiver
to be described next month. The
“send-receive” switch should be in the
“receive” position for both frequency
spotting and code practice, irrespec-
tive of the receiver being used.

The power supply parts are
mounted on a 5" x 7" x 2" chassis
as shown in the photograph. The
“on-off” switch and the “send-receive”
switch are mounted along the front

L ing is not crowded or difficult,

=
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Under-chassis view. Although a compact chassis is used, wir-
Care should be taken not to
overheat paris while soldering. Note that stator connections on
the tuning condensers are made to ends of the stator bars
rather than fo the lugs (near chassis lip) to insure short leads.

RECI RFC2Z

R—27,000 ohm, 14 ». res.

Re—10,000 ok, Vs w. res.

Ri—47 ohm, Vi w. res.

R,—18.000 ohm, 2 w. res.

Cy, Co—140 pufd. var cond.

Cs Cyy Cs Cyy €y Cryy Cy—.01 ufd., 500 ».
disc ceramic cond.

C;—220 ppfd., 500 v, ceramic cond.

Co—100 pufd., 500 v, ceramic cond.

RFC,—2.5 mhy., 50 ma. r.f. choke (National
R-50)

RFC:—180 phy. peaking coil (J. W, Miller Co.
6180)

RFCy—1.8 phy. r.f. choke (Ohmite Z-144)

RFC,—2.5 mhy., 100 ma. r.f._rhofze (National
R-100)
L,—80 m.—45 t., 220 en., 114" dia.

40 m—18 t. #20 en., 115" dia.
Both coils closewound on 4-prong plug-in
forms

J\—Open circuit jack

P\—S5-prong cable plug

PL—6 w., 150 ma. pilot light

Xtal—80 or 40 m. crystal (3700-3750 ke
TI75-7200 ke.)

Vi—6A4AG7 tube

V.—6L6 tube

Schematic of the inexpensive transmitter.

The separate power connection for the

BAGY7 screen grid (P, pin 3) provides a regulated voltage supply for the screen, re-
sulting in improved oscillator stability and enabling oscillator to be used with a
receiver for code practice and frequency spotling without putting the whole trans-

mitter on the air.

face of the chassis and the output
sockets and line cord are mounted on
the back face. A hole is cut in the
chassis large enough to clear all the
leads from the power transformer,
and the leads from the choke are like-
wise fed through the chassis in a rub-
ber grommet. Care should be taken in
wiring up the “send-receive” switch;
close inspection of its operation will
indicate the correct terminals to use.
The a.c. power cord is connected

Two-tube circuit has many advantages over simpler rigs.

through the internal jumper of the
0D3 as a safety measure (the supply
is “killed” if the tube is removed):
the connections to pins 3 and 7 of the
0D3 are not needed for the voltage
regulating function.

After having carefully checked the
wiring of both power supply and
transmitter, you are ready to test
these units. With the “send-receive”
switch in the “receive” position, turn
on the power supply. The 0D3/VR150

The completed transmitter has a neat. businesslike appearance.
Its power and performance are similar to those of “standby’”
rigs used by experienced amateurs. J; and knobs for C, and C.
are along front face of chassis; the tuning indicator bulb
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SOCKET

Ri—100,000 ohm, 1 w. res.

Ro—10,000 ahm, 10 w. res.

Cy, Co—8/8 ufd., 450 ». elec. cond.

CH,—10.5 hy., 110 ma. filter choke

T\ —Power trans. 350-0-350v. @ 120 ma.; 5 v,
@ 3 amps.; 6.3 v. @ 4.7 amps.

RECEIVER

TRANSMITTER' =
Si—S8.p.s.t. togele sw.
S—D.p. 2-pos. rotary sw.
Pi—4-pin socket
Po—5-pin socket
V1—5Y3GT tube

Vi—0D3/VRI50 tube

Schematic of the power supply for the inexpensive Novice station.

As the screen

grid of the BAG7 transmitier oscillator is connected in both positions of S.. the
tube can oscillate weakly and may be used with a receiver for code practice.

regulator tube should show a blue
glow. On the receiver, tuned to the
frequency of your crystal, you should
hear a clean signal as you close the

key. Next, with both tuning econ-
densers set to maximum capacity,
throw the “send-receive” switch to

“send”. The tuning lamp will glow
brightly. Tune C; for a dip in the
brilliance of the tuning lamp, PL.
This point indicates resonance of the
6L6 plate circuit. If all has gone well
so far and you are a licensed ama-
teur, you are ready to load the trans-
mitter with an antenna.

Any piece of wire 60 feet or longer
can be used for both 80- and 40-meter
operation. The optimum length for
the 40-meter Novice band is about 65
feet and for the 80-meter Novice as-
signment it should be 125 feet. With

Rear view of the power supply. Along the back edge, left to
right, are the receiver and transmitter power sockets and the
a.c. cord. The larger tube is the 0D3 voltage regulator.

54

‘teur bands.

the antenna connected to the trans-
mitter, check for resonance hy swing-
ing C, slightly back and forth and
watching PL.,. Now slowly open con-
denser C. a little bit at a time and,
after each change of (. check for
resonance with €. You will find that
the dip in the brilliance of the tuning
lamp becomes less and less as you
continue to open €. When you have
opened C. to a point where you can
just detect a dip in the tuning lamp
as you tune €, the transmitter is
fully loaded and ready to go.

As much tuning as possible should
be done with the transmitter con-
nected to a dummy load rather than
to the antenna to prevent unneces-
sary QRM on the heavily loaded ama-
A satisfactory dummy
load can be made with a 25-watt light

bulb and two short clip leads. The
leads are soldered to each connection
of the bulb and then one lead is
clipped to the antenna terminal and
the other one to the metal chassis of
the transmitter. Tuning procedure is
the same as that outlined before when
feeding power to the antenna. The
25-watt light bulb will glow to nearly
full brilliance if your transmitter is
properly tuned. It should be noted
that the setting of C, and (€. quite
likely will not be the same when op-
erating the transmitter into the dum-
my load as when feeding the antenna.
This is true unless by chance the an-
tenna and dummy load present the
same impedance to the transmitter.

This transmitter and its companion
receiver have been used successfully
on the 40- and 80-meter bands, includ-
ing the crowded Novice portions of
these two bands. Reports on the sig-
nal from the transmitter have been
excellent and both coasts were worked
with no difficulty. 579X reports at
distances over 1000 miles have bheen
consistently received and it was grati-
fying to be able to hold our own in
competition with transmitters of
much higher power. Naturally the
best results will be obtained when the
best possible antenna is used. Run-
ning 30 watts input, and with a little
patience and some late night hours
on your part, this transmitter is quite
capable of producing foreign contacts.

Experienced amateurs will recog-
nize the fact that the transmitter and
power supply are not only well suited
for the Novice, but that they can do
a fine job as the regular rig for the
old-time “c.w. hound”. Many of the
present. day hams who have been
weaned and raised on higher power
will be surprised to see what can be
accomplished with this small compact
outfit. It is ideal for the high power
man as an inexpensive standby rig in
the event of rebuilding or breakdown
of the “big rig”, too much TVI, or
high electric bills. (To be continued)

Under-chassis view. Ground connections are made to lugs under
socket mounting screws.
grommeted hole near S, at right.

Power transformer leads come through
Wiring will be fairly easy.
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THE NOVICE STATION RECEIVER

By
LARRY TROMBLY, w@DCB
and

ROBERT A. HATHAWAY, WG@6GTK
Walter Ashe Radio Company

HE first article of this series de-

scribed a transmitter and power

supply. Including the receiver to
be described here, these three units
were built for less than $50.00. This
receiver, although quite simple and
using circuits almost forgotten in to-
day’'s amateur receivers, exceeds ex-
pectations and gives an excellent
account of itself in the crowded
Novice bands.

The receiver uses a 6SNT tube, one
section of which acts as a regenera-
tive detector, and the second section
as a transformer-coupled stage of
audio amplification. One of the rea-
sons for the good performance of this
receiver is the use of regulated plate
voltage, which is furnished by the VR
tube in the power supply described in
Part 1. Crystal-controlled signals
sound the way they should, rather
than the way they did in most regen-
erative receivers of twenty years ago
when it was hard to fell whether you
were listening to crystal control or
to a self-excited oscillator.

All the parts of this unit are
mounted on a 5”x7"x3"” chassis. Their
location can be seen from a study of
the photographs and there is nothing
critical about the placement of these
parts. Since it was desired to keep
the tuning condensers inside the chas-
sis, it was not feasible to use a ver-
nier dial. However, the use of a
tapped coil and a low-capacity vari-
able condenser for bandspread tuning

Schematic of the Novice station receiver.

The Novice station receiver.

Controls, left o right: regeneration, main tuning,

bandspread. Hole near antenna insulator is for adjusting antenna frimmer. Ca-
ble plug fits socket on power supply described last month. 80-meter ceil is in place.

Part 2: The receiver. The set uses one tube in a "two-tube”

circuit. Performance is very high and construction simple.

The transmitter and power supply were described last month.

permitted us to give almost 100 dial
divisions of bandspread to the 50 ke.
80-meter Novice assignment and also
to the 25 ke. 40-meter Novice band.
This is more rotation of the tuning
control per kilocycle covered than is

offered by many vernier dial arrange-
ments.

To some builders a tapped coil may
present something of a problem but
there is a way of doing it which

(Continued on page 122)

Numbers at coil connections refer to pins on coil form, looking at bottom of

form. C.is the bandspread condenser, C; is for main tuning. C; compensates for “dead spots” due to antenna resonances.

Ri—1.5 megohm, V5 w. res.

Ri—150,000 ohm, Vs w. res.

R,—1500 ohm, V5 w. res.

Ri—10,000 ohm, 1 w. res.

R—50,000 ohm pot.

Ri—33,000 ohm, I w. res.

Cy—3-35 ppfd. trimmer cond.

Co—15 pufd. var. cond.

Cy—140 ppfd. var. cond,

C,—100 ppufd. mica cond.

Cs, C—3500 ppufd. mica cond.

C—12 pfd., 150 ». elec. cond.

Ci—10 pfd., 25 ». elec. cond,

Ci—.01 ufd., 600 v. cond.

RFC1—2.5 mhy. r.f. choke

L—80 m.—2115 1. tapped at 1034 1. from
bottom (ground) end. 40 m—914 ¢, tapped
at 234 1, from Bottom (ground) end

L—80 m—33; t. (“tickler” coil)

40 m.—23, . (“tickler” coil)

All coils elosewound with #F26 en. wire on 1"
diameter, 5-prong coil forms. “Tickler™ coils
wound at gnd. end of Ly, V4" below Ly, All
coils wound in same direction.

Pir—4-prong cable plug

Ti—Audio interstage trans., 3:1 ratio

Vi—6SN7 tube
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NOW!
GET ON THE AIR

FOR ONLY

$4495

With These Amazing New
NOVICE KITS

(Available In Single Units If Desired)

You've read about them in the pages
of Radio and TV News. Now get one
or all of these superb units ... with
chassis already punched ... ready for
quick and easy assembly from simple
directions furnished free with each kit.

WAT-25 Novice
Transmitter Kit.
Complete with
tubes and
crystal, less key.
Only $17.31

WAR-25 Novice
Receiver Kit.
Complete with
tube.
Only $13.41

WAP-25 Novice
Station Power
SupplyKit. Com-
plete with tubes.

Only $14.23

Novices and “old
timers" too, will appreciate

the high quality and performance char-
acteristics of this swell rig. So don't de-
lay. Mail the handy coupon today.

WALTER ASHE RADIO CO. RNK-10-53
1125 Pine St., 5t. Lovis 1, Mo.
Enclosed is remittance of § . Send me :

WAT-25 Transmitter Kit

(QUANTITY)

WAR-25 Receiver Kit

{QUANTITY)

WAP-25 Power Supply

{QUANTITY)

[0 Rush free Moyice Kit circular.

Neme._

Address

City Zone T

All prices F. O, B. 5t. Louis » Phone CHestnut 1125

{Yallon Aotte

: RADIO CO.
1125 PINE ST. « ST. LOUIS 1, MO.
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Novice Receiver
(Continued from page 47)

makes it almost as easy as a two-
terminal coil. For example, taking
the 80-meter coil with its 21%-turn,
center-tapped coil, start with two
pieces of wire about three feet long.
Twist two inches or so of these wires
together and put them through the
proper hole in the coil form and
solder them into the pin at the bottom
of the form. Now wind one piece of
wire towards the top end of the coil
form, run it through its proper hole
and solder it to its pin, then wind the
other piece of wire in the opposite di-
rection down on the coil form to its
hole and solder it to its pin connec-
tion. The fractional turn counts given
in the coil data are caused by the fact
that the holes for the wires are drilled
above the appropriate pins on the
coil forms. These pin numbers are
shown at the ends of the coils in the
schematic diagram. The spacing be-
tween the primary and the tickler
coils is about one-quarter inch in the
case of both the 80- and 40-meter
coils and the tickler is wound on the
lower end of the coil form. Be sure
to wind the primary and the tickler
(the small coil) in the same direction.

Naturally the enamel insulation
will have to be removed from the
ends of the wires before they are
soldered. It will help considerably in
soldering the coil wires into their pins
to “tin” them lightly before inserting
them, by giving them a thin coat of
solder. The builder will notice that
the wire ends and terminals of the
various parts, such as resistors, con-
densers, ete. have already been tinned

Under-chassis view of the Novice station receiver.

at left, below the regeneration control.

seen along rear edge of chassis. Coil socket is at exitreme right. Note roomy layoul.

by the manufacturer. The coil ends
need not be scraped or tinned for
much more than half an inch.

The two tuning condensers and the
regeneration control are mounted on
the front edge of the chassis and the
phone tip jacks and power cord are
brought out through the rear edge.
A plate load resistor and blocking
condenser are used in the output
stage to keep d.c. off the headphone
wires.

When the wiring is completed and
checked for correctness, you are ready
to try the receiver. After a moment
or so of warmup, turning the regener-
ation control clockwise should cause a
“plopping” sound in the headphones.
This plopping sound occurs at the
point where the detector hreaks into
oscillation. On the clockwise side of
this point, there should be a slight
rushing sound in the headset while on
the counter-clockwise side there is
only silence. Voice reception is
achieved with the regeneration con-
trol set just short of the regeneration
point while code is received with the
control turned over into the regener-
ative state.

Almost any length of wire makes a
satisfactory receiving antenna, prefer-
ably one over 30 feet long. The same
wire you use for transmitting makes
an excellent antenna for the receiver
if you provide a single-pole, double-
throw switch to change the antenna
from transmitter to receiver during
standby periods.

With a simple receiver of this kind
and a long receiving antenna, there is
a possibility of cross-modulation if
you live near a strong broadcast sta-
tion or other powerful transmitter
Cross-modulation causes the broad-
cast program to be heard in the back-

The audio transformer is seen
Phone tip jacks and power cable can be

i =
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ground along with the desired signal
even though the receiver is tuned to
a frequency far removed from the
broadcast station's. To eliminate this
effect, decrease the capacity in the
antenna trimmer condenser. This con-

| denser also helps take out any “dead
Since the most important | spots’” in the tuning range caused by

single step in Radio= antenna resonance effects. The re-
Television Servicing is ceiver tunes through the range 3.5 to

soldering . . . it's just plain | 1g megacycles with the two coils de-
9°;: sense touse thebest | ¢ihaq in the parts list. Other coils
— KESTER SOLDER . . . 5 .
Key Name in Solder could be sultabb-‘ prc_)portloned to ex-
for More Than 50 Years. tend the range if desired. The Novice
can learn much by experimenting
with other coils wound with the aid
of the inductance-capacity charts and
other data found in the various radio
handbooks. 30—

UNUSUAL SERVICE CALL
By JAMES B. TAYLOR

'I'IIE pheone rang and the voice on the
other end of the line asked, “Can you
send a serviceman out to check my tele-
| vision set? The last commercial that
the station ran over an hour ago is still
on the screen.”

“What?” 1 asked, ““do you mean that
the station is running one commercial
for over an hour?”

“0Oh no,” replied the voice on the

other end, “but when they ran a cot-
tage-cheese ad about an hour ago, it
must have been awfully strong for it
stuck to my picture-tube screen and
stayed there. I can still see the other
programs through the ad, but they are
. not clear,”
S . Muttering to myself that somebody is
either drunk or crazy, I picked up my
service kit and headed for the address
given. What I saw can be seen in the
accompanying photograph. There was
the cottage-cheese ad as elear as you
would want on the screen in black, with
the set still working and getting a pie-
ture, except for the black portions be-
ing masked by the ad. The only clue
the set owner could give was that he
heard a dull thud when it happened.

Epitor’s NOoTE: Such an effect may
be due to ion acceleration in the tube
and the resultant bombardment of the
screen by heavy ions. Where there is a
large accumulation of electrons on the
sereen (light portions of the picture)
there will be a great atiraction for the
ions, and this portion of the screen will
receive heavy bombardment resulting in
a burn on the screen. Darker portions
of the picture will be burned-in less than
lighter portions. Henece, the picture
reversal cffect. —30~

KESTER SOLDER COMPANY
4235 Wrightwood Avenue * Chicago 39, lllineis
Mewark 5, New Jersey = Brantford, Canada

IS STILL THE FINEST
TV CHASSIS EVER DESIGNED

5 e

...and there is no finer

630 chassis than the
‘GOLD MEDAL

TV picture tube with commercial burned
onto screen due to ion bombardment.

MODEL 2430: For picture tubes up lo 247,
Audio connection for optional use of external

i S : e amplifier, “
There is 2 teah{ﬂ;??tef\cq?tm[?es!gpgd, = Net Price....... (Less Kine)....... $189.50 :
custom-built TV Chassis forevery ~ MODEL 243IP: Same as 2430, but with true .
reqqifemenb where quaiit}r and reliability mJL-tuly_ Push-Pull audio _:unnhlmn

P e ; o i Net Price....... {Less Kine).......$189.50
are the predominant factors. MODEL 2433: For new 80° kinescopes, (24”7
- : rectangular, 277 and 30%)

Net Price. ...... (Less King)....... $6250 0

Write for Detailed Date m | TECH-MASTER TV Chassis
| TECH-MASTER erovucrs co. [TEGLUASTIR TV Kis |
" 445 BROADWAY, NEW YORK 13, N. Y. FRFT Ty g smen
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