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Construction details on a broadband, air-cooled unit which

uses two 2C39 A surplus tubes for stable two-meter operation.

E device to be described in this
article is not meant to be the ulti-
mate in 2 meter r.f. stages by any

means, but if you like to tinker and
experiment, here’s something to sink
your soldering iron into. Just think, it
might make a good bookend to hold
up those old radio magazines, too.
With everyone bringing out his

pet circuits of cascodes and cascades,
here’s another to add to the long list:
the author's entry is a broadband
grounded-grid r.f. stage, air cooled,
which uses transmitting tubes in a
receiving circuit.

Before getting into the soldering
iron and screwdriver department, a
brief explanation of this air-cooled

Fig. 2. Complete schematic of preamp. The coils are hand wound. Refer to article,
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Ri, R+—40 ohm, 1 ». res.
Rz, Ri—75 ohm, 25 ». pot (Qhmite Model H)
Rs, Re—20 ohm, 1 ». res.

C1, Cz, Cs, Cy, Cs, Cs, C7, Cs, Co—.003 pfd.,
600 v, mica capaciior
Li—4 t, #12 en, 145" id
2Y5 t. from ground end
L: L3, L5, Li—16 t. 216 en., closewound,

5/16" 4. d.
Li—6t. #12 en., 15" id.,
1V, t. from ground end
Lr—6 1. #12 en., 15" id., 114" long

s V" long, tapped

134" long, tapped

R23 63VAC, B3VAC -
53 % % v ¥

Lotko
l 7T v.A.C. ]

T2

B+
500-600V.

Lg—3 1. #14 bare copper wire with plastic
insulation

J1—Male and fewmale coax connector

Tir—Balun trans. 4:1 ratio (D (lengthin ft.) =
492/ § (me.) X .66}

Te—Fil, trans.,, 6.3 v. @ 1 amp., 6.3 ». @ 1
amp. (Single sec. 6.3 v. @ 2 amps. can be
used )

Ts, Ty—Small 117 v. a.c. fan (Barcol Motors
Model DYAB)

Vi, Vi—2C394 tube
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Fig. 1. Over-all view of the two-meter,
grounded grid preamp. The chassis
measures just 8x5%2x3%2 inches in all.

monster is in order. The tube chosen
was the 2C39A because it offers some
intriguing features. Now don't do a
back-flip out of your chair; it's true
these tubes are expensive new but
there are surplus tubes on the market
from many sources.

The interesting features of this tube
might help you forget its price. Con-
sulting a manufacturer's data sheet
for the 2C39A or a radio handbook
yvou will see that the average mu is
100 and the transconductance is
around 22,000 pmhos. This is a good
point in anybody's book. Under actual
test conditions the - transconductance
runs as high as 25,000 to 30,000 gmhos
in some cases. The tube is a “natural”
for grounded-grid service because of
its unigue construction. Some of wyou
420 mec. operators might keep in mind
that the 2C39A is ideally suited for
use on that band, at low voltage appli-
cations, for receiver front ends.

Another startling feature is the
power supply. If you have access to
one of your local power company sub-
stations, you're all set. Not being able
to arrange such facilities, the author
used the old-fashioned method the
power company supplies and my old
GF-11 power supply which gave me
about 600 volts d.e. In operation each
tube pulls 35 to 90 ma., depending on
where you set the wvariable cathode
resistors. Consulting the data sheet
again you will see that the 2C39A
develops its high transconductance at
a plate voltage of 600 volts d.c and
70 ma. and that the tube must be air
cooled. If you can sneak the rig into
the family refrigerator, you might ac-
complish something. You could try con-
fiscating the family vacuum cleaner
for cooling but that is probably out,
unless you only want to clean up the
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ham shack floor. The author finally
settled for two small 117 volt a.c. fans,

which can be purchased at most local-

radio houses.

A few of you are probably shaking
your head and muttering: “Why spend
all that money on tubes and look at
the power requirements.” Yes, it's true
it pulls enough current to run a good
sized transmitter on 2 meters but most
ham shacks usually have one or two
universal power supplies that can be
used and if you inquire at enough sur-
plus houses a pair of tubes can be
bought fairly cheap.

Now that all the readers have been
scared off, let's continue. The unit
described here is presented without
any fancy claims of signal-to-noise
ratio, db gain, or umteen pages of
mathematics. The eireuit is a basic
grounded-grid adapted for use with
the 2C39A. Each tube is very effec-
tively shielded from the other by oper-
ating one tube upside down and by a
shield between the two tubes. The
tubes are highly stable in operation
and there is no sign of oscillation with
either tight or loose coupling.

The entire r.f. stage was constructed
and tuned to the middle of the 2-meter
band with only a grid dip meter and
no adjustments were found necessary
when the unit was put into operation.
If no grid dip meter is available, very
little adjustment will be needed if the
circuit of Fig. 2 is followed.

You will notice that there are no
means for tuning either tube. The pre-
amp was made hroadband so that it
wouldn't be necessary to twiddle dials
all night on those weak ones.

For those who like the feel of at
least being able to control this mon-
ster, two variable cathode potentiom-
eters were provided to adjust the plate
current and the gain on weak signals.

The balun transformer shown in
Fig. 2 (T:) should be used for best
results when using a balanced feed-
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Fig. 3. Mechanical details of the tube mounting and contact fingers.

line; otherwise, a loss in gain will re-
sult. The tap on L, shown in Fig. 2,
indicates that C; is connected at 2%:
turns from the cold end. A slight re-
duction in gain will be noticed on an

“S"” meter if the tap is moved back
1 turn. The tap on L, offered the same
results when €y was moved 1-°turn.
The coupling of L; and Ls should be as
(Continued on puge 162)

Fig. 4. (Left). Botiom view of the preamplifier showing V. on the left. L; and Ls: are shown at the bottom left. The shield sepa-
rating V1 and V: shows a section of copper tubing protruding through the shield. This was added after the unit was built and
is used with a high-pressure blower. L; and C; are visible at right of shield. The coaxial connector is input from the antenna.

Fig. 5. (Right). Top view showing L. connected to the plate contact ring of V. The r.f. chokes, L; and Ly, are shown at
the top right of the photograph with R; and R, to the left of the r.f. chokes. The twin-lead is the ocutput to the receiver.
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Sona Zatey

Two-Meter Preamp
(Continued from page 47)
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TWIN-CONE
SPEAKERS
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Norelco’s twin-cone speakers are de-
signed to meet the problem of high
and low frequency dispersion in a
single speaker. The large (heavy)
cone is designed to produce good
bass while the small (light) cone radi-
ates higher frequencies.

Eliminating operating inefficiency ex-
perienced in multiple speaker cross
over systems, Norelco’s twin-cone is
driven by a single voice coil—produc-
ing a flat response with exceptional
reproduction of transients. Based on
economy and value any one of the
Norelco FRS twin-cone speakers is
your best choice. If your neighbor-
hood dealer does not stock Norelco
write direct to North American
Philips Company, Inc. giving your
dealer’s name and address.

’%
uLL REsON
Write Ion‘uy fo -Depf. G10 for brochures
and prices of these unique speakers.

Horth American Philips Co., Inc.

100 E. 42nd Street
MNew Yark 17, N. Y.

tight as possible for maximum signal
transfer. This is one of the eritical
points; if you don't get the signal out
of the last stage the fans are just
blowing hot air around the shack.

The r.f. chokes are self-supporting
A4 chokes. If desired they can be hi-
filar wound, as long as the insulation
of the wires is adequate. Each tube is
connected to a separate filament wind-
ing, only because two windings were
available with the power supply; other-
wise, one winding will be sufficient.
E; and R, were put in to help isolate
the “B—+" lines. The filament lines,
“B+" lines, and 117 volt a.c. lines for
the fans are all shielded. Possibly,
complete shielding would not be neces-
sary, but after the barn door is closed
you can’t put the hay in, or is that the
way it goes?

The construction of the metal con-
tact fingers for the plate and grid is
a very simple task (see Fig. 3). A
round disc of beryllium copper, spring
bronze, or any stiff thin metal, other
than steel or high resistance metal,
can be used. First, cut out the discs
to size and then drill a small pilot hole
in the center of each dise. If an old
pair of scissors is available it will
make it easier to cut the small slits
in the metal. Cut the slits back only
far enough so that when they are bent
down the whole ring will fit snugly
over the contact surface of the tube.
Solder the contact fingers to the
mounting ring, being careful not to
allow the solder to run in between the
fingers and stiffen them. The next step
is to trim the bottom of the fingers off
for neatness. If you happen to have a
silver plating bath around the house
vou're all set; if not, just clean the
metal fingers of any grease or oxida-
tion that would prevent good contact
to the tube.

The filament-cathode contact fin-
gers are a little more difficult but hav-
ing access to a set it made it easier on
my part. Looking at Fig. 3 you will
notice that both the outer and inner
contact fingers were machined from
brass tubing and brass rods. A little
ingenuity on the part of the builder
can bypass this problem if you can’t
get to a metal lathe. Somewhere
around the ham shack you can usually
find some thin wall copper or brass
tubing that will be a near fit over the
outer cathode surface. Place the tub-
ing in a vise and cut some even slots
with a small jeweler's saw; then form
the fingers so they make a snug con-
tact to the tube. A similar arrange-
ment can be made for the inner fila-
ment contact by using a brass or
copper rod. If no source is available
for the plate, grid, or filament con-
nections, the wires can be soldered
directly to the tube.

The photographs show the mechani-
cal details of the preamp chassis. The
complete preamp is built on a 8" x 51"
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x 33" aluminum chassis. The top deck
is a removable 8"x5%" sheet of
aluminum just in case you drill in
the wrong spot. Of course, these extra
holes are always good for ventilation.
The shield between the two tubes ecan
be any convenient piece of aluminum
or copper sheet. The wall and front
panel are made from four separate
pieces of aluminum bolted together.

The author's location is not the best
in the world; it is almost at sea level
and blocked in by high, thick foliage
pine trees to the south. This made a
difference of one to two “S"” units on
the weak ones in most cases,

In over a year of steady use on the
2-meter band, this preamp has made
the difference between no signal and
a readable signal many times. Besides
that, it helped warm up the ham shack
on cold nights.

A final reminder on prolonging the
life of these tubes is to make sure that
the cooling is adequate on the cooler
and seals of the tubes. A quick check
to see if the tube is running cool is to
turn off the “B-+" and remove the tube
from the socket and hold it in your
hand; if you don’t have burned digits
you're safe, otherwise, don't be sur-
prised to see the solder melt out of
the center of the cooler and the tube
will gas up after using it for a week
or so. —f50—

A HINT FOR HAMS

By ROBERT ]. MURRAY. WI1FSN

EVERAL instances have been uncov-
ered where Noviees and, in some

cases, not-so-Noviees have used a milli- |

ammeter that has a moving vane type of
movement in the plate return eircuit of
a modulated amplifier.

Reports from other hams indicate that
the carrier is quite strong but that mod-
ulation is practically non-existent, irre-
spective of the setting of the audio gain
conirol, We have found that this par-
ticular type of movement acts as a very

good audio choke and effectively keeps |

modulation from reaching the final.

It is recommended that the meter be
shunted after tuning up or that the
meter terminals be bypassed with a

heavy paper capacitor of from 2 1o 10 |

microfarads, as indicated in the dia-
gram. —30—
Method for shunting or bypassing the test
meter when it is of the moving vane type
that will suppress modulation of signal.
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PH[E|51UN APPARATUS C0.INC.

+3000vDC
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‘THIN-LINE’ POCKET-SIZE Model 110
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MODEL 1O 5.0000 / VOLT AC

3000VAC

20,000 ohms-per-volt V.0.M.
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I Model 110:

| Complete with viny| case,

| ohmmeter batteries,

1 heavy-duty banana-plug
test leads and manual.

| Dimensions 1}L" x 34"

| x 534", Shipping weight

] 3 |bs.__Net Price $32.50
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| —Also Available— |
Model 100: Similar |
to Model 110 above, |

| except 1000 ohms I

| per volt AC and DG

| Net Price $26.95 |
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¢ Full-Range Instrument Performance
small-sized instrument convenience

¢ Fits Your Pocket ... Fits Your Tuhe- -Gaddy. ..
the ideal extra V.0. NI for field and service
e Extra-High Sensitivity
20,000 ohms per volt DC...5000 ohms per volt AC

e Extra-Low...Extra-High Voltage Ranges
1.5 volts full-scale extra-low AC and DC
3000 volts full-scale extra-high AC and DG

e Extra-Wide Resistance Ranges
self-contained up to 20 megohms

o Complete Current Ranges Up to 600 ma
* Complete Decibel Ranges from —20 to +70 dh
*'3%2" Full-View Meter...Long, Easy-Reading Scales

Available at leading electronic parts distributors.

PRECISION Apparatus Company, Inc.

70-31 84th Street, Glendale 27, L. 1., N. Y.

Export: 458 Broadway, New York 13, N.Y., U.S.A. e Cables: MORHANEX
Canada: Atlas Radio Corp. Ltd. e 50 Wingold Ave., Toronto 10, Ontario
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