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S SIMPLE as all that! A screwdriver, a pair of

pliers, a soldering iron—and a little ingenuity

is all you need to build this 8-tube 5-band
TRAFFIC SCOUT.

Assemble the component parts of this remark-
able kit on the factory-drilled chassis—connect
the parts terminals with hookup wire and you are
ready to hear its superb clarity, and to marvel
at its excellent performance! You'll say it’s a
honey of a communications receiver! And every-
thing 1s included except the tubes and speaker! De-
tailed wiring instruction sheets are extremely casy
to read. Steel panel and cabinet are also available.

Read in the adjoining column a few of the de-
sirable amateur features you get in the 8-tube
TRAFFIC SCOUT. You'll see why the TRAFFIC
SCOUT is one of the finest buys you can make.
See it at your parts Jobber—or write Dept. A-3,
Mt. Carmel, IlI.

NOTE: Mcissner Kitsarcavail-

able from 1 to 14 tubes AC
operatred,batteryoperared,etc.

FEATURES

e 5-band pre-aligned coil assembly
for R. F. mixer and oscillator stages.
e Frequency coverage continuous,
9.25 to 565 meters. o ‘‘Align-Aire’’
{Air-tuned) individual coils for each
band. e Connections provided for
doublet antenna system. e 3-gang
precision tuning condenser, ceramic
insulated- electrical bandspreadcon-
densers on same unit. ¢ Large full-
vision dial. 9-inch linear scales—two
pointers. Accurately calibrated. e
Separate indicator on 0-100 scale for
electricat band spread. ¢ Single stage
high gain, super-selective Ferrocart
tiron core) I. F. channel. ¢ Auto-
matic volume control. e Beat fre-
quency oscillator with pitch control.
s R. I. volumecontro!l.e Headphone
jack, automatically disconnects out-
put stage-—volume and tone controls
remain operative.

TRAFFIC SCOUT

COMMUNICATIONS RECEIVER KIT

NEW!

120-PAGE
INSTRUCTION
BOOK!

FEasy-to-under-
stand theory
and technical
data, graphs,
charts, pictorial
and schematic
diagrams, alisnment data, construc-
tion data and operating instructions
for 20 new Meissner receiver kits. Also
information on adapters and c¢on-
verters. At vour Parts Jobber —~r
order direct, addressing Dept. A.3,
Price 50c.
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As the spirit moves, we present in this column
from time to time a bit of gossip about RADIO,
its affiliated publications, and those who pro-
duce and distribute them.

“—From the private life of RADIO.”

Only One for Sale

Our technical and laboratory statf is not
permitted to build you a duplicate of some
piece of apparatus which has been described
in RApIO, even though you may be willing to
pay for their time. If the item was built by
our staff the original model is often for sale;
if so, this will be indicated in a small adver-
tisement in our Market-place section. First
come, first served. To construct duplicates
would take time which we cannot spare from
our program of developmental work, the re-
sults of which will appear in future issues;
secondarily, it would place us in competition
with several manufacturers whose advertising
makes 1t possible for us to serve you with
RaDIO at $2.50 yearly instead of, say, $10.00!

December Special Annual ‘' Yearbook’ Number?

Several have suggested that Rapio’s double-
size special annual “yearbook” number should
be the December issue instead of January.
Perhaps the January issue doesn’t arrive far
enough in advance of Christmas to guide
mother, sister, wife, or sweetheart in filling
our ham-hero’s Christmas stocking. Anyway,
we’d appreciate the comments of this column’s
readers—if any. A postcard will do, thank
you.

RADIO on Your Favorite Newsstand

If your favorite newsstand does not carry
Rapio please suggest that the owner contact
the American News Company, whose branches
throughout the United States and Canada are
prepared to furnish copies to all who have
a demand for it. RapiO’s former restricted
distribution 1s now a thing of the past, and
we hope that it will continue to be (but note
that a 2-year subscription at $4.00 in U. S. A
and contiguous countries still saves $2.40 over
newsstand prices.)

PRIVATE I.IEE

Apologies

Rap1o’s annual Christmas gift ofter appar-
ently overloaded our Circulation Department
even more than usual this year. Unfortunately
it is impractical to train additional help in the
complicated routine necessary to enter sub-
scriptions for just a few weeks” work. The
Circulation Manager asks that we thank you
for your patience. Changes in the system of
handling orders will be made if possible to
avoid a similar occurrence in the future.

Welcome

A somewhat greater percentage than usual
seemed to be subscriptions from new sub-
scribers.  Welcome to the fold; this is your
magazine; if it isn't as you want it, don’t hesi-
tate to write in. Qur Editors welcome com-
ment, good or bad, and particularly construc-
tive criticism.

Changes of Address

The Circulation Department is located at
the home ofhice in Los Angeles and all notices
of change of address should be sent only to
that office. A few persist in sending such
notices to our printers 3000 miles away! Mail-
ing wrappers for each issue are prepared on
the tenth of the month preceding the cover
date of the issue about to be mailed (e.g, on
February tenth for the March issue). Changes
received after that date can only become effec-
tive with the succeeding issue (that is, the
April issue in the foregoing example).

No New ‘‘Antenna Book’ This Season

It is not planned to issue yearly editions of
all books by the Editors of Rapio. While the
Rabio HanpBoOK will probably continue to
be revised annually, their other books—and
particularly the Rapio ANTENNA HANDBOOK
about which a number of inquiries have been
received—will be revised at irregular inter-
vals, whenever the Editors believe changes or
new developments make a new edition ad-
visable. In the meantime, of course, all im-
portant developments suited to amateur appli-
cation appear in RADIO.

Branch Offices

A considerable amount of circulation and
miscellaneous correspondence is addressed to
our New York office. Please note that our
branch offices in New York and Chicago are
advertising sales offices only; that at East
Stroudsburg, Pennsylvania is concerned only
with the mechanics of translating our editors’
manuscripts and our advertisers’ copy into
print. All correspondence other than that re-
lating to advertising sales, copy, or cuts should
be directed to Los Angeles.

o
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as successor to

THE RADIO DIGEST

® All former subscribers to ‘‘Radio Digest’’ will receive
“Radio Technical Digest”” for the balance of their sub-
scription terms.

® A concise, well-written review of all that's happening
in radio (except broadcast and entertainment), this digest
has proved to be an indispensable aid to the person who,
while he wants to be up-to-the-minute, hasn’t the time
nor money to spend reading everything that’s published.
The outstanding articles of the month in both foreign and
domestic publications are reprinted or condensed; others
are reviewed in thumb nail sketches.

® The technical world at a glance!

RADIO TECHNICAL DIGEST

BIMONTHLY
Twa years, $2.50 Overseas, $3.00

7460 BEVERLY BLVD, : LOS ANGELES, CALIF,
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The publishers assume no responsibility for statements made herein by
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thereof.
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® Most amateurs think of the radio installation aboard an oil tanker as sporting a pancake helix

the size of an umbrella, various and assorted spark gaps, sliding tuner receivers with the tubes
projecting through the panel, 6-inch projection-type meters, and similar gear.

But the radio room of the tanker Esso Baytown. a typical modern RCA installation, looks more
like a deluxe amateur station. Excepting possibly for the motor generator, most amateurs would
feel right at home around a rig like this.

The Esso Baytown figured prominently in the rescue of passengers from the ill-fated flying boat,

Cavaller.

e J0 o
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While much has appeared on the subject of rotary arrays and
rotating mechanisms, detailed data on the construction of the
supporting structure have been lacking. The structure de-
scribed in this article possesses many advantages, and is
easily constructed from the accompanying plans.

By F. CLAUDE MOORE,* WOHLF

2% X 4~ X 12 BLOCKS
ONE BOLT THRU EACH
AND AL SO NAILED \

TOP VIEW OF BOOM

|2 MAIN PIECES
1V X8 x 18 r::r‘\

e =
|__47_ . — - —
\
| \ ‘ |
\
END BLOCKS 2~ X4~ X 38~
NAILED ONLY NAILED ONLY WITH
NAIL HEADS COUNTERSUNK
| SIBE VIEW l
e e e e e s P T 1o . T
ot P too” ) [ N L e S [ __7 oi "’L%;-i

held in place only by nails.

Figure 1.
Top and side views of the boom. Note that the center and end blocks are
The three blocks between the center and
each end of the boom are bolted as well as nailed in place.

Desiring to install a new three-element 14-
Mc. array that would be easy to rotate and
easy to adjust, the writer spent several sleep-
less nights before coming up with what he
believes to be a new idea in rotatable antenna
construction. Since rotatable antennas of the
close-spaced variety are becoming increasingly
popular among the amateur fraternity, the
following constructional data should be of
some interest.

Exact dimensions for the various elements
that go to make up the antenna supporting
structure will not be given here as a majority
of the amateurs building such an atfair will
be interested principally in the basic idea and
would alter any dimensions given to suit their
own particular requirements.

The antenna to be used at WOHLF was a
three-element array using a well-known fac-
tory-built kit which consisted of copper-plated
stee] tubing elements. The necessary wooden

% 512 Catherine St., Pekin, III.

cross members and mounting insulators were
supplied in the kit along with an 8-ohm con-
centric cable to feed the array.

With all these components supplied, atl that
was needed was some sort of a supporting
structure to hold the array in the air and
separate the three antenna elements. Since
0.1-wave spacing was needed between the
radiator and reflector and 0.15-wave spacing
between the radiator and director, an 18-foot
supporting framework was required. Quite a
large order.

A large cross-braced tramework was out of
the question in the writer's case because he
(probably in common with a great number
of other amateurs) was a notoriously poor
carpenter. In addition, such a framework is
difficult to mount on a rotating head and keep
in the air.

The first plan was to use an 18-foot length
of 3-inch x 4-inch lumber. But such a piece
was not easily obtainable at lumber yards, and

www americanradiohistorv com
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when one was located the price was found
to be so high as to be somewhere in the vicin-
ity of this “free space” we hear so much
about nowadays.

A single piece of lumber being out of the
question, it was decided to build the “boom”
out of two pieces of clear straight spruce 18
feet long, S inches wide and 1Y inches thick.
A solid assembly was formed by standing these
pieces on edge and placing 2-inch x 4-inch x
12-inch pieces of spruce between them and
bolting and nailing the whole together. In the
center of the boom, however, the 2-inch x
4-inch piece was 3 feet long rather than 12
inches since, as will be shown later, solid
construction was advisable at this point.

Assembling the Boom

The boom was assembled by standing the
long pieces of spruce on edge on two saw-
horses and then placing the blocks between
them and clamping the assembly together with
several C-clamps. Next, a V4-inch hole was
drilled through the boom at about the center
of each block. Then a 5-inch carriage bolt
was run through each hole and tightened to
hold the assembly snugly together. A few
nails driven through the outside members and
into the blocks completed the job. The 3-foot
center block could not be bolted in place
because the bolts would prevent the boom
from resting evenly on its supporting plate
atop the mast. Therefore, nails alone were
used to hold the center block in position. The
blocks at each end of the boom were also
held in place by nails, rather than by bolts.
These nail heads were driven down flush with
the wood. Figure 1 shows how the boom
appears from top and side views. Figure 2
is a top view of a section of the completed
boom.

MARCH

Figure 2.

The completed boom
resting on sawhorses. The
center supporting plate is
in the foreground. This
plate does not mount in
the position shown, but is
merely resting on the
boom to show its con-
struction,

Epgady” '

The Mounting Plate

Although the particular rotating head, bear-
ings, etc., used with this boom are of no
great interest, it is advisable to use a mounting
plate similar to that shown in figure 3. A
photograph of this mounting plate is shown
in figure 4. The plate (A) is of Vs-inch
thick steel and is 12 inches wide and 24 inches
long. The center of this plate was drilled
to match holes in the rotating plate on the
mast. The four upright pieces (B) were next
set up on the main plate (A) and welded
to this plate so that the space between the
uprights (B) was just large enough to allow
the boom to lie between them. One-eighth

%" 80LT HOLE

’-6”—-1

ROTAR-Y SHAFTﬁ
!
2k e

=] soom [Z,

= —

I'{'e
TG ]
TRIANGULAR

BRACES (8)

T 5

\PLATE &) 15" STEEL

® 4PLATES EACH 3 STEEL 3-x12~

s INDICATES WELDING

Figure 3.

Top and side views of the main mounting
plate showing how it is bolted to the boom.

to three-sixteenths of an inch clearance was
allowed to permit the boom to be easily slid
in and out of the mounting. For added
strength, two triangular braces were welded
to the outside of each upright, supporting it
from the mounting plate (A). These braces
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1939

Figure 4.
Close-up view of the

main mounting plate in
position on the boom.
The plate which holds
the radiator cross mem-
ber may be seen strad-
dling the boom to the
right ot the main plate.

are shown clearly in figure 4. The welding
needed can be done by any machine or black-
smith shop and should not cost much.

The Element Mounting Plates

The three element supports, or mounting
plates, are all alike and are made from one-
eighth-inch steel plate. One piece of plate
4 x 10 inches and two pieces 4 inches square
were required for each mounting plate. The
two 4 x 4 inch pieces were welded to the
4 x 12 inch piece at right angles to its longer

ELEMENT MOUNTING PLATES
Y9 STEEL
MAKE 3

.7 2- |7 BOLTS THRU PLATE
L AND BOOM

YOP VIEW

END VIEW

Figure 5.
Top, end and side views of the element
mounting plates. Three of these are required.

dimension and just far enough apart to allow
them to slip snugly over the boom. Each of
the 4 x 4 inch pieces had two holes drilled
in it to allow it to be bolted to the boom
and the large 4 x 12 inch plate had holes
drilled near each end to allow bolting the
element-supporting cross members to it. A
detailed drawing of one of the element mount-
ing plates is shown in figure 5. One of them
may also be seen in figure 4 straddling the

boom to the right of the main mounting
bracket.

Securing the Mounting Plates

With the various mounting plates com-
pleted, the boom was mounted on the main
mounting plate. This was done by putting
the boom in place on the support, first making
sure that the boom was exactly centered on
the plate, and then drilling a Y-inch hole
through the upright pieces (B) and the boom
and out through the upright on the opposite
side. One of these holes was drilled at each
end of the center supporting assembly. The
boom was next removed from the mounting
and the holes in the boom drilled out to
accommodate pieces of Y5-inch inside diameter
brass pipe, which serve as bearings to keep
the supporting bolts from chewing up the
wood.

Tipping the Boom for Adjustments

Since the tower upon which the array was
mounted is sufficiently strong to be easily
climbed, it is relatively simple to make antenna
adjustments by removing one of the bolts at
the center support and allowing the boom to
swing down until either one of the elements
is close enough to the mast to allow it to be
reached easily. The boom is shown tipped
down on one end in figure 6. To facilitate
the lowering process, a pair of wooden han-
dles about 5 feet long fitted with hooks in
one end is used. These are hooked through
large screweyes on the boom about 6 feet out
on each side of its center. Each handle has
a rope long enough to reach the ground tied
through a hole in the opposite end from the
hook, thus allowing the boom to be manipu-
lated from the ground. When the tuning

www americanradiohistorv com


www.americanradiohistory.com

14

ADIO
.‘; Figure 6.
4 The boom tipped down
on one end to allow ad-
3 justments to be made in
one of the elements. The
boom may be tipped in
i either direction by simply
r z removing one of the bolts
vy in the center mounting
¥ plate,
Z
Figure 7. //
The beam in normal oper-
ating position — all set
to push an R9 signal into
Zone 23. /
T
4
’t

process was completed, the handles were un-
hooked by climbing the pole. Details of these
handles and their application may be seen in
tigure 8.

The element-supporting cross members and
elements were put i1n place on their mounting
plates after the boom was placed atop the
mast by the simple expedient of lowering the
boom first on one side of the mast and attach-
ing the director assembly and then repeating
the process by lowering the other end and
attaching the reflector.

Adjusting the Element Lengths

If desired, the element lengths may be ad-
justed by loosening one of the bolts holding
the element cross member and swinging the
whole element assembly around until one end
may be reached from the ground or from the

mast. Thus, all adjustments may be made
without actually lowering the rotating assem-

bly.

To give an idea of the ease with which
the array may be adjusted, when fhrst placed
into service it was found to tune to a fre-
quency about 100 kc. lower than the writer's
pet spot of 14,398, With the help of W9ROQ
the elements were taken off, their length ad-
justed and the array reassembled in just over
30 minutes!

Since this article deals principally with the
construction of the element-supporting assem-
bly, little will be said about the performance
of the array. It has, however, outperformed
in every respect the rotatable close-spaced bi-
directional array which it replaced. Field

[Continued on page 75}
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An ﬂnqz/uwecf U.H.4.

J

By FRANK C. JONES,* WG6A|F

Thousands of resistance-coupled u.h.f. superheterodynes have

been built since the original model was described by Mr.

jones several years ago. The improved version described here

is more selective. and works well on 2.5 meters. Older re-

ceivers of this type can easily be modified to use the new
circuit.

receiver can be broadened when necessary by
reducing the Q of the if. tuned circuit by
opening switch SW. The tuned circuit con-
tributes negligible selectivity when the switch

A great number of the resistance-coupled
five-meter superheterodyne receivers have been
constructed since the original model was de-

scribed by the writer several years ago. These
receivers in various forms, incorporating from
four to eight tubes, were designed to receive
five-meter phone signals which were extremely
broad due to the popularity of frequency
modulated oscillators, The new regulations
prohibit use of these transmitters on five
meters; so there is no logical reason tor un-
selective receivers. The RC superhet can be
improved greatly in several ways. The re-
sistances and capacities can be chosen to give
4 more narrow band in the intermediate fre-
quency amplifier and an LC circuit can be
added to increase the selectivity further. The
circuit shown has several other modifications
so that the receiver can be used in the 2V>-,
5. and 10-meter bands. For 215 meters, the

# Associate Fditor, RADto.

is open, because of the series resistance in-
serted in the tank.

The modified receiver in the photographs
was originally the seven-tube RC super illus-
trated in several editions of the “Rapio
Handbook.’

If an old RC super is to be used only in
the five- and ten-meter bands, the only
changes really necessary are in the coupling
circuits between the autodyne first detector
and the first i.f. stage. The new values of
resistors and condensers shown between each
i.f. stage add somewhat to the selectivity.
The selectivity of the modified receiver is
ample for the five-meter band, but could ad-
vantageously be improved somewhat for ten-
meter reception.

The LC circuit added to the first detector
plate circuit consists of an old Hammarlund

1939 version of the popular
Jones u.h.f. RC coupled superhet.
The model illustrated is the
original receiver built several
years ago, modified as discussed
in the text to include 2.5-meter
operation and to give optional
increased selectivity.
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Figure 1.

Ci—10-pufd. midget var-
iable, ceramic insula-
tion

Cr—25-ppfd. midget mica

Co—.001-ufd. midget

C1i—.002-ufd. midget
mica

Ci5=—0.1-ufd. tubular

Cis—10-pufd. 25 v. elec-

mica trolytic
Cs~—.005-ufd. midget Ci-—.01-pfd. paper tubu-
mica lar
C—100-uutd. midget ¢ o oo oaso o

mica (accurate)

C—50-upfd. midget mica electrolytics in single

C:—0.1-ufd. tubular can

Cs—50-ppfd. midget Co—-8-ufd. 600 v. elec-
mica trolytic

C.—0.1-ufd. tubular R1—100,000 ohms, 14

Cir—1-utd. paper, 200 v. watt

Ci—10-ufd. 25 v. elec-
trolytic

Ci=—0.5-ufd. tubular

Ci—50-pufd. midget
mica

R—500 ohm carbon, 1
watt (try higher value
if only 2.5-meter oper-
ation is desired)

R:—50,000-0hm potenti-

General wiring diagram of the improved RC

superhet.

ometer,
control
R1-—25,000 ohms, 1 watt
carbon
R:—0.5 meg.. 15 watt
Re—50,000-0hm tapered
potentiometer, i.f. gain

regeneration Ri;-—500 ohms, 2 watts

R1¢—25,000 ohms, 50
watts

RFCi—U.h.f. choke, see
text

RFC—R.f. choke, 80 mh.
(accurate)

control Ti—Interstage a.f. trans.
R:—100,000 ohms, 1 T—Speaker output trans.

watt T:—375 v. ea. side c.t.
R:e—0.5 meg., 12 watt at 85 ma., and fil.
Ry—100,000 ohms, 1, windings

watt o
Ri——100,000 ohms, 1 Si—Selectivity ‘:-onfrol
watt S:—Standby switch

S:—On-off line switch
CH:i—15 hy. 85 ma.

CH-—-2000 ohm speaker
field

Coils—See text

Ri1, R12—100,000 ohms 173
watt

R17—100,000 ohms, 1
watt

R1s—0.5-meg,
gain control

pot., a.f.

80-millihenry broadcast type of radio fre-
quency choke shunted by a .0001-xfd. mica
condenser. It was found that fixed values
would resonate in the RC filter frequency
range provided the condenser was within 109
of its rated value. The resonance curve of the
i.f. amplifier with the values of resistors in
figure 2 had a 0.7 amplitude per RC coupling
unit at 10,000 and 66,000 cycles per second
for a total shunt capacity of 30 pufd. The LC
resonance including all miscellaneous shunt
capacities will be at about 50,000 cycles per
second. If the 6DG tubes have a mutual con-
ductance of 450 under these operating con-
ditions, working into an equivalent load of
70,000 ohms the gain in the middle of the

RC “resonance” range would be 31.5 per stage.
In the actual circuit the values of grid leak
are modified somew hat, being 0.5 megohm in
the i.f. stages and equivalent to less than 0.1
megohm across the second detector. The 0 5.
megohm resistor in the first stage provides a
sharp resonant peak of higher amplitude from
the first detector LC plate circuit than would
be obtained with 0.25 megohm.

2.5 Meters

An 1853 tube prorides greater gain as a
first detector on vervshort waves and oscillates
easily on 2145 metrs. It tends to oscillate so
hard on 5 anH’VO meters with a cathode r.f.
choke for % jack that superregeneration
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50 LUFD.

Fugure 2.

Cs is equal to. the total shunt
capacity, including shielded grid
lea

takes place unless this r.f. choke is shunted
by a carbon resistor of about 500 ohms. An
1852 can be used to better advantage in the
21/,-meter band if the proper shunt cathode
resistor can be found to prevent superregenera-
tion on 5 and 10 meters. These high gain
television type pentodes oscillate much more
readily than the 6C6 tube used in the original
version of the RC superheterodyne receiver.

The sensitivity of this receiver is very good,
especially in the 5-meter band, and the noise
level from tube hiss is quite low, practically
negligible in comparison with the usual super-
regenerative receiver. If there is a loud hiss
in the output of this receiver, it usually in-
dicates a superregenerative condition in the
first detector. This can be prevented by using
tighter coupling to the antenna or backing off
on the screen potentiometer.

The antenna is coupled to the first detector
tuned circuit by means of a variable link
controlled from the front panel. This consists
of two turns of no. 16 insulated push back
wire about one inch in diameter which swings
through an arc near the grounded end of the
detector tuned circuit. A quarter-inch bakelite
rod was drilled with two holes through which
the wire was pushed and then wrapped around
the rod as a support. A pair of flexible
insulated leads connect to these ends of the
variable link and run out to a two-wire feeder
(or antenna and ground if desired). The
bakelite rod rotates in an ordinary midget
telephone jack as a bearing. The jack spring
holds the link in any desired position yet
allows the front panel knob to be turned easily.

Variable antenna coupling is a great aid in
tuning for weak signals and is almost a neces-
sity for multi-band operation since antenna
resonance might pull the first detector out of
oscillation if the coupling were tight enough
for average reception over a wide band of
frequencies. The first detector must oscillate
weakly at all times in order to heterodyne the
incoming u.h.f. signals into the if. amplifier.
Screen grid voltage control by means of the

potentiometer provides an easy method of
oscillation control.

A type 85 duo-diode and triode tube serves
as a second detector and audio amplifier which
is transformer coupled to a 42 pentode for
loudspeaker output. Only one diode is needed
as the second detector and this linear rectifier
is much less responsive to ignition noise QRM
than a square-law grid leak detector. The
triode section is diode-biased and should be
connected to the plus B supply through a
resistor as shown in order to prevent excessive
plate current to the 85 triode plate when no
signal input is present in the diode circuit.

If the transformer were connected in the
usual way to plate and plus B, the full 250
volts would be applied to the 85 plate without
any automatic voltage drop as in the case
with resistance feed. The connection as shown
also allows a very simple and fairly effective
noise limiter circuit to be applied to the audio
amplifier to reduce auto ignition QRM.

The second diode plate connects to the pri-
mary of the audio transformer and acts as a
low impedance shunt for strong signals such
as auto ignition voltage peaks. The noise sup-
pression starts even on voice signals but does
not cause a great deal of distortion for mod-
erate loudspeaker volume output. If desired,
a 115 to 4145 volt C battery can be connected
in series with this diode plate or a.f. trans-
former primary with the negative terminal
towards the diode plate to provide a delay
bias. This allows voice signals of moderate
intensity to pass through without any distor-
tion and still attenuates the very strong noise
peaks.

The i.f. amplifier gain control is in the
cathode circuit of the two i.f. stages. This
acts as a sensitivity control for the receiver
and must be shunted by a 1-#fd. paper con-
denser and a 10- or 25-pfd. electrolytic con-
denser in order to prevent if. oscillation or
motorboating. The if. amplifier should not
have over 45 volts applied to the screens for
maximum gain. The second detector audio
signal is fed to the triode grid through a pair
of 100,000-ohm resistors with the mid-point
connected to ground through a .002-pfd. con-
denser. This RC filter tends to prevent the i.f.
signals from getting into the audio amplifying
portion of the receiver.

The power supply should be capable of
delivering 250 volts, 75 volts, and 45 volts
through the bleeder resistor taps. The first
detector screen potentiometer can be con-
nected to any supply voltage of from 67%;
to 90 volts in case batteries are employed.
The receiver will work quite well with 180
volts as the plate supply for portable opera-
tion.
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Bottom view of the RC superhet.
Most resistors and condensers of
the i.f. amplifier are mounted
neatly together on one strip.

Coils

‘The 10-meter coil has 14 turns of no. 14 e.
wire 74" diameter and 115" long. The 5-meter
coil has 7 turns no. 14 e. %" diameter and
1%4" long. The 2V5-meter coil has nearly two
turns, about 34" diameter and 1V4" long. Two
1” jack-type standoff insulators were mounted
1%4" apart near the tuning condenser and
isolantite tube socket. The coils are fitted with
small banana type plugs for quick band
change. The 1853 tube socket was mounted
above the chassis and all r.f. leads are very
short. The four small mica condensers are
mounted by their leads directly to the tube
socket terminals. The cathode r.f. choke con-
sists of about 75 turns of no. 34 d.s.c. closely
wound on a piece of 34" bakelite rod. Prob-
ably any u.h.f. rf. choke would serve the pur-
pose, though the value of shunt resistance
might have to be altered. The 80-mh. r.f.
choke is mounted inside an aluminum coil
shield on top of the chassis. The chassis
measures 115" x 9”7 x 17" and the front panel,
19”7 x 77,

While this receiver is highly sensitive and
possesses several advantages over a super-

Top view of the improved RC
superhet, The can in the lower
left corner shields the tuned r.f.
choke which is incorporated to
increase the i.f. selectivity,

regenerator, it should be pointed out for the
benefit of those not familiar with RC superhets
that all stations appear at two spots on the
dial, the spots being quite close together. How:-
ever, this is no disadvantage except when the
band is “packed” with signals, in which case
the QRM will be increased by the two-spot
tuning. It should also be pointed out that the
receiver is only suitable for the reception of
phone or icw. signals; it does not work on
cw.
Antenna

The performance of the receiver can be
greatly improved by the use of a resomant
antenna system, the simplest being a halr-
wave doublet fed by any of the common two-
wire line methods. Probably the best method
of feeding a doublet to the receiver is by a
delta match and open wire line. While 72-0hm
twisted cable can be used, the losses in such
a line will be rather high, especially on 2.5
meters, unless the line is quite short.

A very effective vertical antenna for use
with the antenna is the J” type, placed as
high as possible. If a transmitting antenna
Or array is in use, it may be used with excel-
lent results on the receiver on the same band.
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The

By JOHN D. KRAUS,*

The use of parabolic reflectors in directiona!
antenna systems is well known. The antenna
is placed at the focus, and it has been cus-
tomary to construct the parabolic reflector
so that the distance from the focus to the
vertex is about one-quarter wavelength. This
is indicated in figure L-A, which is an end
view of a long sheet reflector of parabolic
cross section with a half-wave antenna at
the focus. The reflector of figure 1-A bhas an
aperture of one wavelength. The pain of a
perfectly conducting parabolic sheet of this
aperture is approximately 9 db over a singie
half-wave antenna. Improvements of this
order can also be obtained readily by rather
simple configurations of half-wave elements.
These are more practical on the lower fre-
quencies but on the ultra-high frequencies the
dimensions of a parabolic reflector become
small enough to make it practical also.

Other types of sheet reflectors are likewise
possible. For example, figure 1-B shows a
half-wave antenna in end view located at a
distance, D, from a large flat perfectly con-
ducting sheet. This arrangement has been
treated by Brown' and was shown to be
capable of a gain of about 7 db when the
sheet is considered to be infinite in extent.

The Corner Reflector

Another possible configuration, which has
not been previously discussed, consists of two
flat perfectly conducting sheets which intersect
at some angle, forming a corner. Let us first
consider the case when the corner angle is
90°. The antenna is located parallel to the
corner and at a distance, S, from it. This
arrangement is illustrated in figure 2. The
antenna is equi-distant from both planes or
sheets. The maximum radiation is in the di-
rection of a line bisecting the angle between
the planes as indicated. This is taken as the
direction. for which ¢ — 0.

# Arlington Blvd., Ann Arbor, Mich.

'G. H. Brown, "Dircctional Antennas,” Proc.
[.R.E.. Jan, 1937, p. 122

n

Reflectar

W8 ]K

3 FLAT-SHEET
REFLECTOR

AXIS OF MAXIMUM MAXIMUM
PARABOLA RADIATION RADIA'I!JION
e e o——ey  ———

VERTEX | S ANTENNA 3 ANTENNA

I 2 At Focus
PARABOLIC
REFLECTOR @ i

Figure 1.

Cylindrical parabolic and flat sheet retlectors.

- When the two planes are considered to be
infinite in extent the gain of the system over
a single half-wave antenna for various values
of S is given by hgure 3. The analysis and
equations for obtaining these gain-spacing
curves are treated in the appendix. The upper
curve of figure 3 shows the gain of the beam
system when zero loss resistance is assumed.
ThiS case is of theoretical interest only, since
in all practical cases some loss resistance is
present. The lower curve gives the gain when
a loss resistance of I ohm is assumed for the
half-wave radiator. It is apparent in this case
that the gain decreases rapidly for antenna-
to-corner spacings of less than about 0.15
wavelength. A suitable range of spacings is
trom about 0.15 to 0.30 wavelength. The gain
over this range is about 10 db. Larger spac-
ings can be used but to no particular advan-
tage.

Flat sheets which are infinite in extent are
a fhction which 1s helptul in the analysis. In
practice it is desirable to make the planes as
small as possible without involving much sac-
rifice in gain. Thus, the width and length of
the sides should be such that the performance
approaches as nearly as is practical to that
with infinite planes. As a first trial, it was
decided to use a side width of abeut 035
and a corner or side length of about 0.6
wavelength, and a spacing, S, of 0.15 wave-
length.

19 o
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Figure 2.

Square-corner reflector.

Five-Meter Square-Corner Reflector

To test this type of antenna, construction
of a 56-Mc. square-corner reflector with these
dimensions was undertaken. The problem of
the material for the reflector at once presented
itself. The ideal material is, of course, a
perfect conductor. Copper sheets approach
closely to this ideal. Such sheets are economi-
cal to use with microwaves. However, a 56-
Mc. reflector requires about 12 square yards
of sheet and the cost of this amount is very
high. Copper screen is a possibility but this
is also quite expensive. A practical and eco-
nomical solution to the reflector problem for
a 56-Mc. antenna appears to be a curtain
consisting of a large number of parallel copper
wires. This construction is light, of moderate
cost, and has very little wind resistance. Ac-
cordingly, this type of reflector was built. The
completed 56-Mc. antenna with square-corner
reflector as tested at W8JK is shown in the
photograph of figure 4.

The dimensions used are given in figures
5-A and 5-B. The corner length is 10 feet
6 inches and the side width is 6 feet. The
wires are supported on a light framework of
white pine (1”7 x 1”7 pieces) as shown in the
photograph. Coating the frame with spar var-
nish or lacquer is desirable. The reflector is
made from a continuous piece of copper wire
woven back and forth over the frame. The
wire is hooked over small nails on the top
and bottom side members. Wire jumpers
connect the parallel reflector wires together
at the top and bottom. A jumper at the center
of the reflector is also used. This is especially
helpful in keeping the reflector wires lined up.
The “wiring diagram” for the reflector is given
in figure 5-A. A spacing of 6 inches between
the wires can be employed. On this basis a
total of 24 reflector wires is required, 12 on
each side. The reflector in the photograph

MARCH

was designed to use an antenna-to-corner spac-
ing of 0.15 wavelength and the reflector wires
were spaced 3 inches apart for a distance of
3 feet out either side and 6 inches for the
remaining distance. See figure 5-B. This
closer spacing is probably not essential,
especially if larger values of S are used. No.
12 wire or larger should be satisfactory for
the reflector and antenna. It is an advantage
to use bare or tinned copper wire in the re-
flector. With enameled wire much effort must
be expended in removing the insulation for
the large number of connections necessary
along the top, bottom and middle of the
reflector.

The antenna in the photograph is fed from
the lower end, the transmitter being supported
on the bottom cross members of the reflector
structure. Other feed arrangements are shown
in figures 6-A and 6-B. In figure G-A the
antenna is series tuned at the middle and
coupled to the transmitter situated at this
point. Probably the most practical arrange-
ment is shown in figure 6-B, the antenna being
fed by means of a half-wave stub and 600-
ohm transmission line. Zepp feeders could
also be used. In adjusting this arrangement,
the antenna is shock excited and the shorting
wire located for maximum current or antenna
resonance. The 600-ohm line is then con-
nected at the point which gives minimum
standing waves on the transmission line.

Tuning up the antenna with square-corner
reflector consists only in making feeder and
transmitter adjustments to get maximum
power in the driven half-wave radiator. No
adjustments are made on the reflector. During
the tune-up, a current indicating device at
the center of the half-wave antenna is useful
in determining when the antenna current is
maximum. The length of the half-wave radia-
tor can be determined from the usual antenna

el oW
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”S* IN WAVELENGTHS

Figure 3.
Variation of gain with a square-corner reflec-
tor as a function of the antenna-to-corner
spacing, S.
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Figure 4. The 56-Mc antenna with square-
corner reflector at WS8JK. The half-wave
radiator has been retouched to show its posi-
tion more clearly. The transmitter is at the
lower end of the half wave. The power supply
is on the box under the reflector. The sides
of the reflector curtain are substantially flat
and meet at a right angle although due to an
illusion it appears in the photograph that the
reflector is slightly curved.

formulas. A length of about 8 feet was used
for the antenna in the photograph.

Nothing in the antenna appears to be
critical. The dimensions of the reflector,
spacing of the wires, and the value of S all
can be varied slightly with little change in
performance. The angle of the corner is also
not at all critical. It is not known if the
corner length of 10 feet 6 inches, used in the
tests, is the optimum value. However, satis-
factory results were obtained with this length.

Figure 6-C shows a single-section flat-top
beam® with square-corner reflector. Although
such an arrangement might appear promising,
each element of the flat-top must be tuned
individually. This results from the fact that

*71. D. Kraus, "New Design Data on the Flat
Top Beam,” RADIO, June, 1938, p. 15.

the inner flat-top element is closer to the
reflector and has a considerably lower radia-
tion resistance and a different reactance than
the outer element. By spacing both flat-top
elements sufficiently far from the corner this
differential can be reduced, but a reflector with
wider sides is then necessary.

Field Tests

The results of a field test on the antenna
in the photograph are shown by the solid
curve in figure 7. The dashed curve is com-
puted for the case of a square-corner reflector
with infinite sides. Both curves are adjusted
to the same maximum. The small circles indi-
cate experimental points. A calibrated field
intensity meter was used and was located
about 4 wavelengths from the antenna. The
antenna was then rotated through 180°.

The beam has a measured front-to-back
power ratio of about 60 to 1 or about 18 db.
The measured pattern is not as sharp as the
computed one. This is due to a number of
causes. First, the sides of the antenna are
not infinitely large; second, the reflector is
not a solid perfectly conducting sheet so that
some radiation may “filter” through; and
third, some of the radiation picked up with
the beam turned in the 180° position may have
come from the leads to the power supply.
The gain of the actual reflector 1s probably
a couple of db less than the value computed
for infinite sides.

A spacing, S, of 0.15 wavelength was used
in this test. With this spacing, the radiation
resistance of the half-wave radiator is quite

FOR
56-60 MC. /"‘_,.\\\ |
,// \‘\\ |
N ™" 0 e-
WIRES < 10" &
Li L
» "
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Figure 5. Dimensions and wiring of
the 56-Mc. square-corner reflector.
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Figure 6.
Methods of feeding the driven radiator. The
arrangement at C is a single-section flat-top
beam with square-corner reflector.
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Figure 7.
Measured radiation pattern of the 56-Mc.
square-corner reflector (solid curve). The
antenna-to-corner spacing is 0.15 wavelength.
The dashed curve is computed for a square-
corner reflector with infinitely large sides.

small, and any loss resistance present tends
to have a marked effect on the gain (see figure
3). More spacing is therefore desirable if it
can be used conveniently. Spacings of 0.2 to
0.3 are recommended. Table | gives dimen-
sions for the reflector according to the value
of S chosen. In each case, a range of side
widths is given. The largest value which is
convenient should be employed. The smallest
values of side width listed result in a slight
sacrifice in gain. If directivity and not gain is
desired, as with an antenna used exclusively
for receiving, a value of S of 0.15 wavelength
or somewhat less could be employed to advan-
tage.

In another test with the reflector shown in
the photograph, an antenna-to-corner spacing
of 0.3 wavelength was tried. This arrange-
ment gave a measured gain of about 7.5 db
over a single half-wave antenna. This gain

TABLE |
Dimensions of Square-Corner Reflector
For 56 to 60 Mc.

S in “$” in Width of
wavelengths feet sides
0.15 2° 7" 4" to 6’
0.20 3’ 5 5 to 8’
0.25 ‘ 4 3" | 6’ to 10’
0.30 517 | 7' to12
Corner or side length — 10’ 6"

Aperture — Width of side x 1.41

Reflector wire spacing — 6"

For 112 Mc. (2Y2 meters) divide the
above dimensions by 2.

was somewhat more than when § was 0.15
wavelength.

The square-corner reflector described is used
with the corner and half-wave antenna
oriented vertically, giving vertically potarized
radiation. If desired, the corner and antenna
can, of course, be turned horizontal to produce
horizontally polarized radiation.

Another possibility is to make the reflector
twice as long and use a double zepp antenna
as the radiator. This would give slightly more
gam.

Corners of Less Than 90°

Two flat sheets intersecting at angles of
less than 90° are also possible. Figure 8-A
shows a reflector with an angle of 60° and
8-B shows one with an angle of 45°. Assum-
ing infinite planes, the gain of the 60° corner
reflector is over 12 Jdb and the gain of the
45° corner even more. Intermediate angles
can also be used but these are not as simple
to analyze by means of the method used in
the appendix. As the angle between the
planes is decreased, the gain of the system
can theoretically be increased to any desired
amount. There is, however, a real objection
to the use of corners of less than 90° unless
the value of S is at least about 0.5 wave-
length. This is so because the radiation re
sistance of the half-wave radiator becomes
very small as the angle between the planes is
decreased, when small values of S are em-
ployed. If the value of S is about 0.5 wave-
length, corners of less than 90° can be used
advantageously. For example, a 60° corner
reflector with S equal to 0.5 wavelength gives
a computed gain of about 12.5 db even with
considerable loss-resistance present. This is
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for intnite sides. If the sides arc of such
width that the aperture of the 60" corner
reflector is about one wavelength, the gain
should still approach 12 db.

Corners of more than 90° can also be used
if desired. The limiting case would be a 180
“corner” or tlat sheet.

Conclusion

The corner reflector is a type which appears
to have excellent possibilities. The simplicity
of its construction when compared with a
parabolic reflector is of considerable advantage.
The corner reflector produces a highly direc-
tional beam system with a relatively small
structure. The gain is substantial. For ex-
ample, a square-corner reflector with an aper-
ture of one-half wavelength can give a gain
of about 8 db. An aperture of twice this
value, or one wavelength, is necessary with
a conventional parabolic reflector to obtain a
gain of this order. This applies to parabolas
with a focus-to-vertex spacing of about one-
quarter wavelength.  Smaller spacings with

MAXIMUM
RADIATION MAXIMUM
5 ,.r RADIATION
3 ANTENNA 3 ANTENNA

SHEET
REFLECTOR
® J

Figure 8.

Reflectors with 60° and 459 corners.

correspondingly smaller apertures could be
used with the parabola, but for a given size
of aperture the corner reflector would still
compare very favorably in performance.
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APPENDIX

The method of images is used in the analysis
of the corner reflector. This method can be
applied in all cases where the angle between
the planes is 180°/n, where n is any positive
integer. Thus, corners of 180° (flat sheet).
90°, 60°, 45°, and so forth, can be treated.
This fact is well known in electrostatics® It

*Sir James Jeans, "Mathematical Theory of
Electricity and Magnetism,” 5th edition, Cam-
bridge University Press (London), p. 188.
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Figure 9.
Image antenna configuration and pattern for
analysis of the square-corner reflector.

is assumed that the planes are infinite in
extent.

In the case of the square-corner reflector,
there are three images, 2, 3, and 4, as indi-
cated in figure 9-A. At first glance, only two
images, 2 and 3, would seem to be required,
but actually the planes forming the corner
must be extended as indicated by the dotted
lines. Element 4 is then the image of 2 and
3. The plus and minus signs show the relative
phases of the currents in the elements. The
currents in the four elements are equal in
magnitude.

The gain of the beam over a half-wave
antenna at a distant point is the product of
the vector sum of the fields from the four
elements and the current in each element ex-
pressed in terms of the current in a half-
wave antenna having the same power input.

The voltage, V., at the terminals of element
1 is by Kirchhoft’s law,

V, = 1Zn + LZi + 1Zy — 21Zs, where,

Z., = the self-impedance of element 1,
Z.. — the loss impedance of element 1,
Z. — the mutual impedance of elements

1 and 4, etc.

There are three similar expressions for the
image elements, The power in each element

[Continned on Page 75}

Figure 10.
Arrangement of images for analysis of 60° and
45° corners.
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Top view of the completed multi-meter show-

ing the indicating instr t, oh ter ad-
justing rheostats, and the selector switch.

Cloctrical |

Interior view of the multi-meter. The rebuilt
rectifier can be seen on the right-hand wall of
the box.

By JAMES SILVERMANG*

Radio amateurs and experimenters are con-
stantly investigating the many types of elec-
trical magnitudes and relationships existing in
power and radio circuits. In the course of
their work they must be able to measure direct
and alternating currents ranging from 0.0001
to 100 amperes; d.c. and a.c. voltages from
less than a volt to several thousand; and in
rare cases their measurements may exceed
these limits. They must determine values of
resistance, capacitance, inductance and power.
And these measurements must be secured
simply and with a fair degree of accuracy.

The cost of a multitude of single meters
capable of covering such vast ranges of values
1s quite high. A complete assortment of
meters, therefore, is beyond the reach of the
average individual.

To correct this deficiency, and to secure

meter has been developed. A number of more
or less satisfactory units are now on the mar
ket. But few of these exhibit a universality
which would make the possession of other
types of meters unnecessary, and these few are
exceedingly expensive.

The universal meter described here has an
exceptionally low construction cost. Through
a series of ranges this instrument has continu-
ous d.c. coverage from 20 microamperes mini-
mum to 2.5 amperes maximum, from one
millivolt minimum to 2500 volts maximum.

The sensitivity of the alternating current
ranges is lower but still quite good. With
the application of either 0.4 volts or 2.5 mil-
liamperes, a.c, on the most sensitive scale,
the meter will provide full scale deflec ion.
Maximum values of alternating currents and
voltages readable on the meter are even higher

compactness and flexibility, the universal than for the d.c. ranges. All ranges, of course,
may be extended by means of external shunts
* 167 Johnson Ave., Newark, N. ). and resistors.
e 24 o
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Amateurs and experimenters who can't afford an array of
meters can make one meter do for all common measurements
such as inductance, resistance, capacity, and a.c. and d.c.

voltages and currents. The nec
be salvaged from the junk bo

essary shunts and rectifier can
x. the multipliers purchased

for a few cents each.

Besides these current and voltage scales the
meter is also provided with two resistance
ranges, which have maximum values of 2000
and 200,000 ohms respectively. Here again,
by a simple external circuit (see figure 1), re-
sistance values of an even higher order may
be easily determined. Finally, this instrument
is ideally adapted for the simple measurement
of inductance and capacitance, especially in
those cases where extreme accuracy is quite
unnecessary.

In spite of the multiplicity of functions per-
formed by this instrument, the construction
of the universal meter is not difficult, and the
circuit diagram can easily be followed.

Great care has been taken in the design of
the meter to make it practically foolproof.

The Indicating Instrument

The constructor, of course, is not con-
strained to use any particular type of indicat-
ing instrument. He may employ any make
having the same rating as the one shown:
0-1 ma. movement and 50 ohms internal re-
sistance. Many excellent instruments are com-
mercially available.

The Selector Switch

An essential feature of the universal meter
is the seventeen-contact rotary switch. Ali
ranges are chosen simply and swiftly by a
turn of this selector device. Because this

switch is of the shorting type, the circuit re-
mains unbroken when changes are made from
one cufrent range to another.

If additional ranges are desired on the uni-
versal meter a rotary switch may be selected
having a greater number of contacts. Or a
second such switch may be installed. The cir-
cuit diagram is very flexible, and permits the
inclusion of additional voltage and current
ranges with great facility.

D. C. Voltage Ranges

For the d.c. voltage ranges the simplest but
also the most expensive procedure is to buy
resistors accurately calibrated. However, for
those persons whose financial resources are
slim, a small amount of labor will accomplish
excellent results.

Secure the cheapest resistors possible (say.
of the five-cent variety). Because of the low
price several of these may be secured for each
range. Some of these resistors when connected
into the voltage circuit will give results accu-
rate enough to require no further adjustment
However, to secure the correct value where
the resistor choice has not been so fortunate.
the following procedure may be resorted to:

Select a resistor whose value is somewhat
under that required. The cross section is then
slowly filed away so as to raise its resistance
to the required amount. The resistor is then
protected from moisture by rubber tape and
a coat of shellac or by a coat of lacquer.

e,

. ;
v @
g 3000 W POT. &
° -4
r sowvors £
o—/ww—g L«lll--llli—-

2B000 W

Figure 1. External circuit for ex-
tending ohms range to two meg-
ohms. With terminals shorted, the
5000-ohm potentiometer is adjusted
so that the meter reads full scale.
The terminals are then placed across
the resistor and the meter will indi-
cate its resistance.

© TOMETIR ©
QL MIGH VOLTAGE

Figure 2. Voltage calibration circuit.
General circuit for obtaining any
voltage desired. The potentiometer
or divider resistor shouid have a
rating of ample wattage when volt-
ages above 1000 are being wused.

e 25 o
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In all cases the resistor unit is of the correct
value when a known voltage is indicated cor-
rectly on the upper reaches of the meter scale.
The circuit shown in figure 2 will be found
quite useful for voltage calibration.

The following table gives the values and
ratings of resistors for the various voitage
ranges. For those persons who desire addi-
tional ranges the value of resistor required
by any particular range is given by the
formula, R = 1000 E 50 ohms, where E
is the maximum voitage readable on the scale.
The (— 50 ohms) term may be dropped
for voltages above 25 volts.

Range | Resistor Power

in Value, Rating,

Volts Ohms Watts
0.5 450 1
{ 2.5 2,450 1
5.0 4,950 1
25 25,000 1
50 50,000 1
250 250,000 2
500 500,000 | 5
2500 2,500,000 | 20

If difficulty is encountered in securing any
particular value of resistance, two resistor
units may be connected in series to give the
required value. For example, 2450 ohms
may be secured by connecting resistors of 2000
and 450 ohms in series.

The power ratings shown in the column
at the right are necessary only when the
meter is to be connected for long periods of
time across live a.c. circuits. If measurements
are to be intermittent, which is usually the
case, no resistor need have a power rating
greater than two watts.

D. C. Current Ranges

One continuous shunt is used to obtain the
current ranges. The wire-wound section of a
filament rheostat usually found present in old
battery sets forms an easily obtainable yet
effective shunt resistor for this purpose. In-
asmuch as one end of the shunt is to carry
2.5 amperes, heating of the wire, with a con-
sequent change of resistance, will occur. This
action is highly undesirable, and the means
indicated in figure 3 is suggested to overcome
it.

It is noticed in this sketch that the shunt
is in two sections, one of which is the wire-
wound insulator strip of a 30-ohm filamert
rheostat, the other of which has a resistance
element composed of six strands of rheostat
wire. Only this latter section of the shunt

250 MA.

0.5A 25A.
5MA. 25MA S50 MA
Figure 3. Schematic diagram of the method

of connection of thc various elements com-
prising the series shunt for current readings.

is permitted to carry currents from 0.25 to 2.5
amperes. Heating effects are greatly mini-
mized in this manner.

The resistance of the total shunt is not
critical, but it should be in the neighborhood
of 30 ohms. The entire shunt is connected
across the indicating instrument, and the cali-
bration procedure is as follows:

A current maintained at exactly 2.5 amperes
is secured by the circuit of figure 4 threugh
the adjustment of the variable resistor there.
This current is permitted to enter to the right
of the shunt (see figure 3). The return wire
for this current is attached to a point on the
shunt which will make the meter read exactly
2.5 amperes. By moving the return wire
along the shunt this point can be easily found
A connection is then carefully soldered to this
spot on the shunt. If it is found that the
meter now reads a trifle low, the section of
the shunt between the soldered wire and
where the current enters is carefully filed until
the needle again indicates exactly 2.5 amperes.
This procedure gives a 2.5-ampere tap.

Next, a current of exactly 500 milliamperes
is permitted to enter at the same point on the
end of the shunt. As before, the return wire
is moved along the shunt away from this
point till the meter indicates exactly 500 ma.

STANDARD
AMMETER
VARIABLE RESISTOR

5 A
e
¥ ORY CELLS |
OR "~ ==ev
e STORACE BAT,
o=

Figure 4. Current calibration circuit. The
variable resistor should be 10 ohms for the
high-current calibration, 60 ohms for inter-
mediate currents, and as high as 500 ohms
for the low-current calibration. Replace-
ment of the d.c. source by an a.c. one and
of the d.c. instrument by an a.c. one will
provide an a.c. calibration circuit.
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3-POLE DOUBLE-
THROW SWITCH ~—a

COPPER OXIDE: CLOSE

CTIFIER ONLY TO
CLOSE ONLY TO
MEASURE % T)S2
CURRENT —=

~+———— METER TERMINALS ———

Figure 5.
Complete wiring diagram of the multi-meter.

At this point another connection is made. It
the indicating instrument reads low after the
soldering, the section of the shunt between the
2.5-ampere tap and the 500-milliampere tap
may be tiled till the needle indicates full scale.

Proceeding in this manner, a shunt is ob-
tained fully calibrated for ranges of 5, 25, 50,
250, 500 and 2500 miliamperes.

Measurement of Resistance

Now that the voltage and current ranges
have been made workable, resistances of any
order may be easily evaluated. First a meas-
ured voltage is placed across the resistor, and
the value of current which flows is determined.
The voltage reading is then divided by the
current reading. This calculation will supply
the value of the resistor in ohms.*

In order to read values of resistance up to
2000 ohms directly on the meter, the range
selector is set on "L. O.” (Low Ohms), the
switch S. in figure 5 is closed, the terminals
of the universal meter are shorted, and the
one-ohm potentiometer, R,, is adjusted so that
the pointer shows full-scale deflection. The

# This caleulation exemplifies the fundamental
form of Ohm's Law, which 1s usually expressed
algebraically as 1 — E/R where T is the current
in amperes, E is the potentiul in volts, and R s
the resistance in ohms.
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terminals are then placed across the resistor
whose value is to be determined, and the
meter will indicate its resistance.

Though the individual resistances in the
“L. Q.” circuit are not critical, it is essential
that the entire resistance of this circuit total
exactly 20 ohms. Because of its low internal
resistance, the use of an “A” cell in a circuit
of this type is distinctly advantageous.

Values of resistance up to 200,000 ohms
may be read directly on the second resistance
range of the meter. The range selector is set
on “H. O.” (High Ohms), the terminals ot
the universal meter are again shorted, and this
time the 500-ohm variable resistor is adjusted
until the needle indicates zero ohms. The test
prongs are then placed across the unknown
resistor and the meter reading will give its
value in ohms.

Figure 1 illustrates the circuit required to
extend the range of the meter to 2 megohms.

The Rectifier

In the design of the meter it was at first
thought possible to use a commercial coppe:
oxide instrument rectifier. To read a.c. volt-
ages this type of rectifier is quite effective.
But its resistance is so high that it becomes
extremely insensitive to normal voltage drops
found across meter shunts. Because of its un-
suitable characteristics for current measure-
ments, the search for a rectifier of low re-
sistance was begun.

Copper sulfide rectifiers gave disappointing
results, seemingly doing little rectifying on the
low currents employed. Strangely enough,
copper oxide cells from a trickle charger,
which happened to have undergone hundreds
of hours of charging duty previously, were
found to be the solution to the problem.

The cells used were from a Kuprox 0.25-
ampere trickle charger. This rectifier con-
tained two eight-unit banks of copper oxide
cells. These two sections were removed from
their case, and connections between adjacent
cells were severed.

The ohms range of the universal meter was
used to determine the ratio of forward to back-
ward resistance of each cell. Those units
whose ratios gave the greatest departure from
unity were determined on each bank of cells.
The inferior of the two banks was discarded,
and the four best units on the remaining
group of cells were used in the rectifier cir-
cuit. Because of possible injury and mal-
adjustment to the rectifier cell units, it was
thought inadvisable to remove the four spare
copper oxide cells from the bank.

Like terminals of each of the tour copper
oxide cells used were determined by noting
the connection of the | terminal of the uni-
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Figure 6.
Rectifier bridge circuit. The plus signs
indicate a given terminal of each rectiter
cell unit. The text explains the method
of finding each proper terminal.

versal meter when each cell was connected in
so as to show its higher resistance. The four
cells were then connected in the bridge rec-
tifier circuit as shown in figure 6.

If, under measurement, the meter reads
backward, the connections to the d.c. leads of
the bridge must be reversed.

The use of the trickle charger rectifier for
the meter offers several pleasing results. First,
the flow of two or three milliamperes through
units designed to operate continuously on 250
ma. will produce inappreciable temperature
effects. Second, the units have been aged over
such a long period that a state approaching
equilibrium has been reached. Third, overloads
sufficient even to destroy the meter will not
damage the rectifier. Qualities such as these
insure the continued correctness of all alternat-
ing-current calibrations of the universal meter.
Commercial meter rectifiers are still inferior
in these respects.

The most pleasing point of all, however,
is the fact that the meter, because of the
curved rectifier characteristic apparent in fig-
ure 7, provides readings which are very nearlv
effective values. This condition means that
a.c. readings are indicated correctly regardless
of the wave form present.

In order for the a.c. circuit of the meter
to indicate effective values, it is essential that
the static rectificr characteristic should be rep-
resentable as either a quadratic or a cubic
equation. It in the circuit, the rectifier has
such a characteristic, then the meter will indi-
cate r.m.s. values whether the voltage has a
peaked, square, or sinusoidal shape, or any
other intermediate form.

It is extremely probable that most rectifier
characteristics will only approach a parabolic
shape. A simple test, however, will determine
this condition. If, throughout the range of the
meter, like values of d.c. and a.c. voltage
give equal deflections, then it is practically
certain that the instrument indicates r.m.s
values.

MARCH

There seems to be little doubt that most
copper oxide trickle charger units can be con-
verted very simply into a meter rectifier.

Calibration Charts

By means of calibration charts all readings
of a.c. values on the meter can be converted
easily into actual volts, amperes, henries, and
microfarads. The fundamental basis of these
charts ts the simple plotting of actual ac.
values against meter readings.

The same ranges used for d.c. voltage meas-
urements may now be used for a.c. voltages
by the inclusion of the rectifier into the circuit.
Since the meter no longer indicates real read-
ings, the essential procedure for the construc-
tion and use of an a.c. voltage calibration chart
will now be undertaken.

For this purpose the 50-volt range was se-
lected. Various known voltages were placed
across the meter and a list of readings were
obtained. Typical values are shown in the fol-
lowing table:

Meter Applied Meter Applied
Readings Voltage Readings Voltage
0.00 0.00 1.84 741
017 12.2 2.57 87.0
0.46 30.0 N 98.5
0.81 47.0 3.98 107.5
1.29 62.5 4.46 114.0
5.00 121.5

In plotting these data it will be noticed that
the applied voltage values have been divided
by 10, and for additional convenience, the
chart has another set of coordinates placed
outside those used for plotting. These outer
scales are half the value of the inner coordi
nates.

An inspection of figure 7 will indicate the
construction and use of the chart. The decimal
point for any values read from the chart is
determined by inspection.

On the 0.5-volt range the resistance of the
non-hinear rectifier will have a noticeable effect
on the current flowing with any given im-
pressed voltage. For this reason the calibra-
tion chart will be in error by a small amount,
the magnitude of this error depending upon
the characteristics of the rectifier employed. A
separate calibration chart for this low voltage
range, however, will supply accurate measure-
ments.

Alternating Current Ranges

With the insertion of the rectifier into the
circuit, the direct current ranges will register
alternating currents. Known values of alter-
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Figure 7.
A.c. voltage sample calibration chart. After
the chart has been made up for the individual
meter it is used as follows: Example 1—meter
range, 2500; meter reading, 2000; curve gives
actual voltage as 5400. Example 2—meter
range, 500; meter reading, 250; actual voltage
from curve, 860,

nating current are sent through the meter and
tabulated against meter readings. This pro-
cedure will permit the construction of a cali-
bration chart similar to the one drawn for
a.c. voltages.

It is probable that the lowest current range
will give values which are not in strict agree-
ment with the current calibration curve. In
that case a separate calibration curve should
be constructed for this range, and accurate
measurements of small currents will result.

Measurement of Capacitance and Inductance

Once the a.c. voltage and current ranges
have been calibrated, the determination of in-
ductance and capacitance becomes a simple
matter. If the resistance of a choke or wind-
ing is small in comparison with the reactance,
the inductance in henries may be determined
as follows:

Place a convenient known a.c. voltage across
the unit. Measure the current through the de-
vice. Divide the voltage by the current and
multiply the result by 0.00265. This type of
test, when made with 60-cycle current of ap-
proximately sinusoidal form, will supply the
inductance of the coil in henries. The re-
sistance of the winding may be as high as 30%
of the value of the reactance, vet the preced-
ing computation will give results which wili
be in error by less than 5%.

Under a similar type of test the capacitance
of a condenser may be found. Measure the
voltage across the condenser and the current
through it. Divide the ¢x#rrent by the roltage
and multiply the result by 2650. This type of
test, when made with 60-cycle current of ap-

proximately sinusoidal form, will supply the
capacitance of the condenser in microfarads.

If the experimenter or amateur is an ambi-
tious sort of person, he may construct calibra-
tion charts to be used in conjunction with the
alternating current ranges—these charts to be
a plot of inductance and capacitance against
meter readings under a constant voltage. The
house line voltage is kept by the power com-
panies at a surprisingly stable value, and so
may be used in this connection to supply in-
ductance and capacitance readings with a rea-
sonably fair degree of accuracy.

Since the current flow through a coil under
a constant voltage is a measure of its im-
pedance, its inductance may be determined

from:
" E2 — I2R2
e A

(2 7 fI)*
where L is the inductance in henries, E is the
voltage across the coil, I is the current in the
coil, R is its resistance, and f is the line fre-
quency.
If the resistance of the coil is neglected the
equation becomes:

1

E
L= ——
2 7 fl
which, under a constant voltage of 120, and
a line frequency of 60 cycles per sec., reduces
to:

0.388
L =
I

This latter equation shows that if the cut-
rent scales of the calibration curve are divided
into 0.388, a plot of meter readings against
inductance will result.

In a similar manner the capacitance in
microfarads is found to be:

C = 2661

If the current scales of the calibration curve
are multiplied by 26.6, a plot of capacitance
against meter readings will result.

To sum up, for a coil or choke, divide the
cutrent which flows into 0.388 to secure the
inductance. For a condenser multiply the cur-
rent which flows by 26.6 to secure its capaci-
tance.

If use is made of all alternating current
ranges, capacity measurements from 0.01 to
100 microfarads, and inductance measurements
from 0.1 to 500 henries are possible.

Precautionary Measures
The indicating instrument itself has not been
fused, because such action would mean the in-
sertion into the meter circuit of a high re-
sistance whose value would vary with the cur-
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rent through it. This state of affairs is highly
objectionable, resulting in poor accuracy and
sensitivity.

However, the highest current range is fused.
All current measurements, to be on the side
of safety, should start with the rotary switch
on the 2.5-ampere range, and from there de-
scend to a range where a reasonable deflection
is obtained.

Voltage measurements should start on the
2500-volt scale and descend the voltage ranges
until a scale is reached where the maximum
readable deflection is obtained.

When not in use the universal meter should
be left with the rotary switch on the 2500-volt
range.

If procedures of this type are always fol-
lowed, and made a condition to the use of the
meter, the safety of the instrument can be
assured.

AUXILIARY MEASUREMENTS

Shunts

To measure currents higher than 2.5 am-
peres external shunts may be employed. These
shunts may be easily built for currents as high
as 100 amperes. The only rule which one must
carefully observe in the construction is that
temperature effects must not be excessive when
the shunt is in operation. The more metal and
exposed surface used in the shunt proper, the
less will be temperature and resistance vari-
ations with any given current.

Any type of resistance element may be used.
Even tinned steel plate (such as may be found
composing “tin” cans in the pantry) has been
used effectively as the shunt element.

The construction of two types of shunts are
illustrated in figures 8 and 9. Whether the
shunt be made fnr 25, 50, or 100 amperes, its
resistance must be such as to produce a voltage
drop between meter terminals sufficient to de-
flect the meter exactly full scale at rated cur-
rent. For resistances of the order encountered
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in these shunts—0.0005 ohms for the 100.
ampere shunt—the best procedure to secure
the correct values is by trial and error. Enough
resistance elements are placed in parallel to
produce a value somewhat less than the re-
quired voltage drop. Judicious filing is then
resorted to, until the exact potential is pro-
duced between shunt terminals.

If good accuracy is required the same sel
of leads used in the calibration of the shunt
should be employed in actual measurements.

External Voltage Resistors

For the measurement of d.c. voltages above
2500 volts, external resistors may be employed.
The 2500-volt range of the meter should al-
ways act in series with the external circuit.
Because of the high voltages involved a care-
ful check should be made in order to have ade-
quate insulation at all possible points of the
crcuit.

An external resistor of 2.5 megohms will
extend the 2500-volt range to 5000 volts d.c.
and 12,000 volts a.c. A resistor of 5 megohms
in series with this range will permit readings
up to 7500 volts d.c. and 17,000 volts a.c
These external resistors should be oversized,
so that temperature changes should not be ex-
cessive under more than occasional use, and
should be of the special, high-voltage multi-
plier type. As large a radiating surface as
possible is desired, for as much as thirty watts
will have to be dissipated when continuous
measurements of voltages as high as 17,000
volts a.c. are being undertaken. Also, the re-
sistors must be designed to handle the voltage
gradient.

Power and Power Factor Determination

In all measurements of power factor either
a power factor meter or three separate instru-
ments—a wattmeter, voltmeter, and ammeter
—are employed. Ordinarily the universal meter
cannot be used for this type of measurement.
However, by the use of a simple external cir-

'Y TO METER ——\

“An
g,
4c[

RESISTANCE WIRE

Figures 8 and 9.
Two types of high-amperage shunts for extending the current ranges of the multi-
meter. These shunts are ordinarily used externally with connecting leads trom the
shunt to the meter.

www americanradiohistorv com


www.americanradiohistory.com

1939

RADIO ‘ i 31

PRI.

TC Y OAD

T LINE VOLTAGE

Figure 10. External circuit for
power-factor determination. See text
for method of interpretation of
indications.

RFC

~—TO METER —&

RFC

Figure 11. External circuit for

measurements at high frequencies.

It must, of course. be calibrated for

the desired frequency of measure-
ment.

cuit, the writer has developed a method for
the determination of power factor which in-
volves only the measurement of voltages. Fig-
ure 10 illustrates the circuit diagram.

The transformer used in the circuit is of the
low-power bell-ringing type. Enough wire is
removed from the secondary of this trans-
former to produce a potential of one or two
per cent of that of the primary. The trans-
former is then connected into the circuit, first
with the secondary polarity one way, then
with the polarity reversed. If the load is re-
active, E. will read a maximum only under
one set of conditions, and at that time correct
connections will exist.

The value of R, is not critical, and will,
in general, depend upon the order of current
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Figure 12.
Chart showing ratio of output to input voltage
(assuming the same input and output im-
pedances) plotted against decibels gain or loss.

required by the load. Whatever the current.
the drop across R, should not be permitted
to exceed 29 of the line voltage, nor should
it fall below 0.59 of the line voltage; other-
wise decreased accuracy will result in the de-
termination of power factor. With the Lmits
specified here kept in mind, Ry may assume
any convenient value, such as one ohm tor
currents up to 2 amperes, or 0.0l ohm for
currents as high as 200 amperes.

Measurements of E, E. and E. are made
under any load. To secure the power factor
of the circuit these values are substituted in
the power factor formula:

Ef — Ef — E

2 EE

Power factor -

Because power factor determinations are
now possible, the power taken by alternating
current devices, such as transformers, motors,
and transmitters, can be computed by the use
of the formula:

Power (in watts) — E X [ X Power Factor,
in which E is the voltage across the circuit
and [ is the current which flows.

It must be remembered that, except for
heating and lighting purposes, practically all
alternating current devices take reactive power.
The multiplication of only the voltage and
current to get the true power taken becomes,
then, invalid. The power factor is an integral
element in the power determination, and must
be included, as has been donc in the preceding
tormula.

Measurements at High Frequencies
The rectifier contained in the universal
meter is useless for measurements at frequen-
cies much in excess of 10,000 cycles per second.
However, using copper oxide meter rectifiers
of small size (5 ma. capacity) together with

[Continued on Puge 76}
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. The city of Lhasa has no street
cars, only one amateur, and is a
‘‘long ways from anywhere.”

Figure 3.
The Mission Residence,
actually the summer resi-
dence of the Incarnation
Cod at the Kunderling
Monastery.

Figure 4.
A huge prayer Ghortin.
This might be called the
western gate to the city
of Lhasa.

T ¥

e *ﬁ%

.

Figure 5.
The Sera Monastery, sec-
ond largest in Tibet, is
occupied by 5000 Lamas.

WWW ameri


www.americanradiohistory.com

Figure

Hami
Acraid

the Sea

By HERB BECKER,* W6QD

To most people Tibet is a fascinating and
romantic country, principally because they
know so little about it. To a great extent
the people, customs, and cities of Tibet have
been shrouded in mystery.

In this far off country, "a long ways from
anywhere,” there is at present but one active
amateur, who is also the only amateur in
Zone 23. This makes R. N. (Reg) Fox prob-
ably the most sought-after ham today. Not
only does working AC4YN mean a new and
hard-to-work Zone, but a new country as
well. And the only way to get this elusive
Zone and country is to work AC4YN.

While Reg has certainly done his bit towards
putting AC4YN on the map by working sta-
tions in many parts of the world, at the time
of this writing he has not worked a single
station in the United States or Canada.
AC4YN has been pirated rather consistently,
and Reg is in receipt of dozens of letters from
W stations who claim to have worked him.
Unfortunately Reg is pretty well shut off from
North America, and to an extent from South

* Contributing Editor, Ranio.

1.
(right) decked out in silk cos-
tume while talking to Sikkimese

Reg Fox, AC4YN,

doctor.

America too, though he did manage to contact
2 few LU stations over a year ago. He has
heard a few W stations in certain parts of
the U.S.A., but W stations in those locations
have been unable to hear him. And while a
few W stations in other parts of the US. A
seem to have heard the “legitimate” ACAYN,
he cannot hear them.

At the time he wrote us his last letter,
Reg was using a zepp antenna directional
towards Europe, which permits him to lay
down a good signal in Great Britain. Reg
expects to be in Tibet for some time yet,
rumors that he was leaving soon to the con-
trary, and he says for W amateurs not to
give up hope as he intends to erect a rotary
beam, which should greatly assist his low
ower in putting a signal into this country.
eg uses a 35T in a fundamental crystal
oscillator working on 14,106 kc., running about
35 watts input.

Figure 6. (left) Lamas ot
the lowest order at the

Sera Monastery. They
know nothing about their
religion.
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Figure 7.
Looking south from the
Mission Residence, giving
an idea of the country in

the winter,

Figure 8.
Tibetan nomads, typical
of the peasant found
throughout the wild

country of Tibet.

i w i | .m’gi‘........‘ Figure 9.
TV P g R South or front face of the
. - P ‘“Potala  Palace,”” the
Lhasa Monastery and
home of Dalai Lamas.
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Figure 10.
Another view of ‘‘Potala
Palace,” with the Ghortin
Gate of figure 4 in the

distance.

Reg gives some interesting information re-
garding Tibetan “phonies.”” He says that
AC4YR is definitely a pirate and not in Tibet.
At one time a station signing AC4AA was
operating in Tibet, but without permission
of the Tibetan Government. He is not in
Tibet now, however. AC4YN is the only ama-
teur station authorized by both the Tibetan
and British authorities.

Now let's take a peek at some interesting
photographs that Reg sent us and get a better
idea of Tibet.

Figure 1 shows Reg Fox (right) dressed in
the silk costume of the lay official class, and
their Sikkimese doctor. This style garb is
worn when “'stepping out,” and the natives
seem to appreciate the gesture. On most occa-
sions, however, Reg wears his FEuropean
clothes.

The romantic and picturesque city of Lhasa,
shown in figure 2, lies at an elevation of about
12,000 feet. Reg is with the British Political
Mission, whose headquarters are in Lhasa. It

is from here that they take various trips into
other parts of Tibet.

The Mission Residence, figure 3, actually
is the summer residence of the Incarnation
God at the Kunderling Monastery, situated
in what is called “Dekyi Lingka.” The mean-
ing of “Lingka” is garden. The huge Prayer
Ghortin in figure 4 might be called the western
gate to Lhasa. The Sera Monastery, occupied
by 5000 Lamas and second largest in Tibet,
is shown in figure 5. In figure G are seen
Lamas of the lowest order at this monastery.
They know absolutely nothing about the re-
ligion they profess, Buddhism.

Figure 7 is a view looking south from the
Mission Residence, showing their environment
during the winter months. The Tibetan
nomads of figure 8 are typical of the peasant
found in the wilds throughout Tibet. They
have just arrived with a supply of wood for
Reg’s party, at the moment a ten days’ march
from Lhasa. Note in all of these pictures
the barren nature of the country and lack of

Figure 11.
Tibetans receive free
treatment in this hospi-
tal, which is run by the

Mission.
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timber. The reason for this is apparent when
one remembers that all of these mountains
range from 12,000 to 20,000 feet above sea
level.

The south or front face of the 'Potala
Palace” is shown in figure 9. This is the
Lhasa Monastery and home of the Dalai
Lamas. Tibet now has a Lama Regent. The
new incarnation of the late Dalai-Lama is still
being sought. Figure 10 is another view of
the Potala Palace. To the right may be seen
the Ghortin Gate, also shown in figure 4.

In the Mission’s Hospital, figure 11, Tibetans
receive free treatment. While the Tibetans
are a hardy lot, social diseases are prevalent
and require treatment. "'Potala Palace” can
be seen again in the distance on the right.

The Kychi River, a tributary of the Brama-
putra (Tsang-po) is shown in figure 12 in
flood stage. Most small Tibetan river craft
are fabricated of animal skins. This point of
the river is near Lhasa.

As many W amateurs should be able to
work AC4YN when he gets his new beam
antenna erected, a word regarding the sending
of QSL’s and letters to Lhasa might be in
order. Tibet is not a member of the Inter-
national Postal Union. They have their own
stamps, which can be used only within their
own country. All foreign mail is handled by
the Indian Post and Telegraph Department
at Gyantse, where they have a trade agency
under treaty. Getting mail into Lhasa re-
quires eight days, as ponies and runners have
to cover 400 miles across the formidable
Himalaya mountains from Kalimpong.

Reg says he will try to send us a story on
his station and his activities as a ham in Tibet.
We hope to be able to present this story in
an early issue; in the meantime we leave with
you these pictorial impressions of Tibet, the
land of the missing (zone).

Figure 12,
River craft made from
animal skins on the Kychi
River, a tributary of the
Bramaputra.

®
MOBILE

W6DJZ has a 10-meter crystal-controlled
rig installed in the rear of his Oldsmobile
coupe. The radiator is a quarter-wave “fish
pole” supported from the left rear bumper
bracket. He suspected that raising and lower-
ing the large door to this compartment
aftected the tuning, due to its proximity to
the radiator. So, like the man who was curi-
ous as to whether the light in a refrigerator
went out when the door was closed, he took
a flashlight and got inside, closing the door
behind him. He discovered that lowering the
door after tuning the transmitter resulted in
a plate current change of 30 per cent, indicat-
ing the desirability of tuning the transmitter
with the compartment door c/osed.

Needless to say, it is very important that
you fix the latch on the door so that it cannot
catch, or you will begin to wish you had a
can opener about the time the air begins to
get a little stale. Better have someone else
on hand “just in case.”

Correction

In the article “Radio with the Airlines” in
the January, 1939 issue, it was stated that
copies of the Department of Commerce
weather codes could be obtained by writing
to Washington for Circular N.

This circular is issued by the U. S. Weather
Bureau, a unit of the Department of Agricul-
ture, and requests for copies should be
addressed accordingly.
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By F.

What is this thing called “mobile”; what
can I work; what is the installation cost? And
so on into an endless chain of questions. This,
the latest amateur craze, is on the minds of
many amateurs today. Having spent some
time working with this type of equipment,
the author would like to pass on various bits
of information gathered from personal experi-
ence and from the experience of others who
have been working with this type of equip-
ment.

Before going directly into a discussion of
what to use and why, let’s size up the prob-
lems at hand. The subject may be divided into
three major topics: receivers, transmitters, and
installation. During the past few years there
have been many excellent articles written deal-
ing with various phases of these subjects.
This article is intended as a general correla-
tion of this previous material, coupled with
the practical experience of the author.

Receivers

What to use for a receiver? Today we have
two possible solutions: the superheterodyne
and the superregenerator.

Perhaps the thought of building a super-
heterodyne for mobile use will cause an undue
amount of worry due to the complications
involved. Many amateurs have, in the past,
been discouraged from building a superhet and
have finally wound up with the simplest form
of receiver for ultra-high-frequency work, the
superregenerator. But recently, with the intro-
duction of a highly efficient superhet con-
verter,' the superregenerator has fallen into
discard in favor of the much more satisfactory
superheterodyne.

There are two ways of securing superhetero-
dyne results: the first is to construct an entire
receiver for ultra-high-frequency reception; the
second is to construct only the front end, de-

# Technical Assistant, RADIO.

TR. 1. Dawley, "A Five- and Ten-Meter Con-
verter,” Rabpio, Dec, 1938, p. 22, F. R. Gonsett,
“Ten-Meter Auto-Radio Converter,” Rabto, Jan,
1939, p. 52.

R. GONSETT,* WG6VR

tector and high-frequency oscillator, and to
operate this into a good automobile b.c.l. set.
Of course the second method is the easiest
and simplest and by far the most satisfactory
for amateur use, but under certain conditions
a complete assembly will be warranted.

In designing any u.h.f. superhet (converter
or complete unit) perhaps the biggest problem
to contend with will be images from other
signals appearing in the amateur bands. An
i.f. system of a frequency that will reduce the
trouble is the most important consideration.
Images are received on the “other” side of the
high-frequency oscillator by an amount equal
to i.f. Therefore, if we have a 1500-kc. i.f.
channel, the images will be 3000 kc. away
from the frequency to which the detector is
tuned. As an example, suppose the first de-
tector is tuned to receive a signal at 28,500
kc. With 1500-kc. i.f.’s the high-frequency
oscillator will have to operate on either 30,000
or 27,000 kc. The image received will be 1500
kc. further on from the oscillator frequency
or a total of 3000 kc. from the received signal.
So, in choosing the side on which to work
the oscillator, thought must be given to what
stations may be received as images. The high-
frequency side of the ten-meter band contains
many police stations, while the low side holds
many u.h.f. broadcast stations. As far as
choice is concerned, it is a toss up. With an
i.f. lower than 1500 kc. trouble will be ex-
perienced with images from amateurs within
the band and sometimes it will be hard to
determine if the signal being ‘“fished” for is
dx or a local.

There is one disadvantage to the use of
1500-ke. if. in a superheterodyne, the loss of
gain at this frequency in comparison with the
gain at a lower frequency. The answer is
either to add more stages of 1500 kc. to make
up for the loss, or to use a double if. system
entailing both 1500 kc. and a lower frequency
such as 465 or 262 kc. With the double system
we have both the advantage of no images
from amateurs and the gain and selectivity
of the lower frequency system. This is the
very worth-while result of using a converter
to feed an auto set tuned to 1500 kc.

e 37 o
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R. F. Stages

The question of whether or not to use an
r.f. stage ahead of the miver tube will have
to be left up to the individual. Our reasoning
has been this: most of the signals worked
when operating mobile will of necessity be of
good volume to overcome car noise and local
ignition interference. Therefore, if the signals
must be coming in strongly in the first place,
why bother with an rf. stage? However,
when parked in a really good location, the
r.f. stage will be a real help. With this simple
discussion, we leave the decision up to the
individual.

Many amateurs have made simple one-tube
converters (see January issue of Rapio) for
use with their already installed auto radios.
Since an auto radio already has the necessary
audio system, power supply, i.f. system, etc.,
the addition of the converter will permit a
complete installation at very little expense and
with little work. By tuning the receiver to
1500 kc. and leaving it there we have the
combination just mentioned, that of a double
i.f. system (1500 kc.-262 kc.). The auto radio
must have an r.f. stage in order to give enough
gain at the 1500-kc. frequency. If the receiver
used does not have an r.f. stage, just add a
simple one-tube 1500-kc. amplifier to the out-
put of the converter.

A simple one-tube converter may be con-
structed for around ten to twelve dollars, while
a good ultra-high-frequency receiver will cost
about thirty-five to fifty dollars in parts alone
and will entail quite a bit of work. Another
nice feature of the converter arrangement is
that the receiver may be used for broadcast
reception or high-frequency work at will by
merely turning a switch.

Noise Reduction

A few words here on noise attenuation will
be in order. The greatest source of noise in
mobile operation is ignition both in your own
car and from other cars in the immediate
proximity. Be sure to ground everything on
the body of your own car to reduce the pos-
sibility of high-resistance connections. Bonding
body joints will help greatly. The use of
spark plug suppressors sometimes will help
and at other times it will have no effect. In any
event the use of a single suppressor in the
high tension lead to the distributor will be
of assistance.

A noise silencer of the diode type in the
receiver is of great help, though it entails
considerable extra equipment. The author has
found that a simple though effective silencer
may be made of a single quarter-watt neon
bulb. Most neon bulbs come with a small
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resistor in the base, so this must be removed
before the bulb may be used. A soldering
iron and a little careful work will assist in
the removal. Place the bulb (minus resistor)
from the plate of the audio tube to the high
voltage lead. A switch should be placed in
series with the bulb so that the silencer may
be cut in and out when desired. The neon
bulb functions as a limiter to knock off the
high peaks of interference that are caused by
the ignition. When strong signals are being
received, either b.c.l. or u.h.f., the silencer may
be cut out of the circuit. When the volume
is at a low level the circuit will not function
properly and when it is at too high a level
the silencer will tend to distort the signal, so
an in-between level will have to be main-
tained. However, the silencer will work very
satisfactorily at the proper adjustment of the
a.f. gain control.

Bandspread

The correct amount of bandspread is im-
portant to enjoyable operation of the receiver.
Different amounts of bandspread have been
tried and it is suggested that anywhere from
thirty to fifty degrees of spread will be best.
While driving down the street it is rather
hard to tune the receiver and drive at the
same time, so by having less spread the band
may be "looked over” much quicker and more
easily.

Another point worthy of careful considera-
tion is the physical construction and mounting
of the oscillator coil in the receiver. Be sure
to mount the coil rigidly on some type of
ceramic form and then cement it in place with
low-loss coil dope. Due to the selectivity of
the receiver it is quite important that the
oscillator coil be insensitive to vibration.

Some car owners will experience inter-
ference from the generator of the car in the
form of a high-frequency steady whine in the
output of the receiver. To eliminate this
trouble construct a choke coil of about twenty
turns of very heavy wire about two inches in
diameter. This coil should be of wire capable
of carrying the entire output of the generator.
No. 6 house wire with the necessary insula-
tion is suggested for the coil. This coil is
installed in series with the generator lead to
the battery. Mounting the coil upon the gen-
erator may be somewhat of a problem but it
can be worked out in each particular case.

Transmitter Power Supply

There are three general ways of securing the
coveted high voltage for use with mobile
equipment. The first is the gasoline-driven
generator to produce 110 volts a.c. Then the
transmitter proper may be run in the conven-
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tional manner from an a.c. power pack. This
system has both advantages and disadvantages.
Perhaps the most severe disadvantage is the
cost of the equipment. Also, the audible noise
of this type of supply is almost prohibitive
for work in a city. However, special mufflers
may be obtained which will reduce the noise
somewhat.

Now the other side of the story may be
summed up. The a.c. combination makes a
splendid source of power for the use of the
same equipment both in the main station and
in the car in that the transmitter from the
home station may be taken out and just
plugged into the car for use without any
changes other than connecting an antenna.
This also holds true with the receiver; the
home station receiver makes a good mobile
receiver when 110 volts a.c. is available if
properly installed.

A note here on the ignition noise encoun-
tered with this type of supply: The author
used a generator of this type at a fixed loca-
tion while on vacation, but found that it was
impossible to use the supply without some
type of shielding in so far as ignition noise
was concerned. All types of filters, chokes,
grounding, etc, were tried, but the only way
the noise could be entirely eliminated was to
shield very heavily the ignition wire leading to
the spark plug (one cylinder) and the spark
plug itself. A tin can was placed over the
plug but was found to be insufficient shield-
ing. Something with a good heavy wall and
tight fittings must be used for this purpose.
Cast aluminum shields for the spark plug are
available from the manufacturers of these
supplies.

Now that the plug has been taken care of,
the wire leading to it must also be heavily
shielded. Shielding as purchased in the radio
stores is not enough to remove all the noise;
so if possible use some type of copper pipe
around the wire itself. Lead foil may be
wrapped around the wire but vibration will
shake it loose after a time. When the type
of shielding has been chosen, before placing
it into service be sure to wrap plenty of addi-
tional insulation around the high tension lead.
It is suggested that an additional thickness of
insulation the size of the original wire be
added.

Generator Supplies

The second type of power source is a dyna-
motor driven by the battery included in the
car. Perhaps this is the most general type of
transmitter power equipment used today due
to ease of installation and operation. But do
not forget that the battery in the car is far
from an endless source of energy; you must

give back to the battery what you have taken
or it will not be long before a step on the
starter will result in only a very R1 grunt.

The usual generator included in the car as
standard equipment is capable of putting out
from 20 to 30 amperes depending on the size
of the car. It has been found that a total
drain of 20 amperes will be about the maxi-
mum that we dare pull from the battery for
the transmitter. About 15 amperes of the drain
can be allotted to the generator and the re-
maining 3 to S amperes will take care of
relay and filament drain.

Be sure to get every possible amount of
voltage to the generator primary, for any
drop in primary voltage will cause a much
larger drop from the secondary. It has been
the practice of the author to run battery cable
right up to the transmitter to prevent voltage
drop. In some cases the transmitter may be
placed very near the battery, thus making the
leads very short and eliminating the require-
ment for battery cable. But in any case be
sure to use the heaviest wire possible.

Vibrapack Supplies

The third source of power is the “vibra-
pack” type of vibrator supply. For a medium
or low powered transmitter the 300-volt 100-
ma. vibrapack power source cannot be sur-
passed. Since supplies of this type draw but
about 7 amperes at full load, it will be seen
that they are comparatively easy on the car’s
battery. The filament and power drain of the
single vibrator supplied transmitter is in the
neighborhood of 8 to 10 amperes, thus making
the consumption just above that of a large
auto radio. With the vibrapack in use the
modulated amplifier can run at about 8 watts
input. More than one vibrapack may be used
for higher powered operation.

The power supply discussion may be
summed up thusly: A motor generator putting
out 350 volts at 150 ma. will consume 15
amperes from the battery. Two vibrator packs
producing approximately the same actual
power output will draw about the same. Cost
of two vibrator packs is about $24, while the
cost of the generator will be around $20.
Since both supplies deliver about the same
output, cost and future upkeep must be taken
into consideration. The generator will in
most cases require only an occasional replace-
ment of brushes, while the vibrator power
supply will need a new vibrator after many
hours of operation. For less than 300 volts
at 100 ma. the vibrapack seems to be the
answer; for higher power a dynamotor appears
more economical.

[Continued on Page 79}
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Figure 1. This neat appearing

amplifier operates with high ef-

ficiency on all bands from 5 to

40 meters, with inputs up to
500 watts.

1}

Here's a very neat, compact, half-kilowatt final amplifier that
really “does its stuff” even on 5 meters.

By LEWIS VAN ARSDALE,*
and

W8QZR

JOHN MORAN,* WB8iO0OB

In many push-pull radio-frequency ampli-
fiers, especially those intended for use above
14 megacycles, it is too often found that
innumerable “bugs” are present upon complet-
ing the unit, these appearing in the form of
parasitics, inability to neutralize completely,
or some other such difficulty. These demons
of grief often crop up in spite of all the care
and trouble one puts into the design of the
amplifier to avoid them.

After having a number of such experiences
in building amplifiers for five and ten meters,
the authors decided that a different approach
to the subject was necessary before an ampli-
fier could be constructed with the full as-
surance that it would “perk” properly in all
respects on frequencies as high as 60 mega-
cycles the firss time the juice was applied.
This seemed a tremendous problem at the time
in view of the inconsistent results standard
layouts had been affording, but the solution
proved to be quite simple.

In analyzing the situation, several facts were
noted in the usual balanced amplifier layout
that were not desirable but usually unavoid-
able. It was observed that, in spite of all pre-
cautions taken to make all leads exactly sym-

* Enginecring Dept., Bud Radio, Inc.

metrical and equal in length, the rotor of the
split-stator plate condenser was, of necessity,
grounded either at one end or the other or
both. The former upset the circuit balance due
to unequal voltage distribution along the rotor
(especially noticeable at 5 meters) and the
latter created a closed loop through the rotor
rod, end pieces, and common ground. This
frequently caused unwanted circulating cur-
rents to be present in the tank circuit. Then
too, the majority of transmitting condensers
have closed loops within themselves, formed
through the rotor rod, end pieces, and tie
rods which likewise gave rise to these un-
desirable currents.

Following these lines of thought, it was felt
that if a circuit design could be conceived
which eliminated (1) the unequal voltage
distribution along the plate condenser rotor,
(2) closed loops in the plate condenser
mounting, and (3) closed loops in the con-
denser itself, the amplifier could hardly help
but perform properly. And sure enough if we
weren't right!!

Figures 3 and 4 give a clear picture of the
manner in which this was accomplished. The
heart of the amplifier is a split-stator con-
denser (recently placed on the market) de-
signed especially for the purpose just described.
This condenser has a special rotor connection

® 40 o
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Figure 3.

Looking down on the
‘‘works.” This layout, in
conjunction with a new,
balanced, special u.h.f.
tank condenser permits
exact electrical balance
and short r.f. leads.

Figure 4.

A ‘‘skeleton chassis’ is
sufficient for mounting
of the components. The
grid leak, by-pass con-
densers, and center tap
resistor are  mounted
underneath.
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+8

RFC

Figure 2. General wiring diagram

Ci—.001-pfd. 600-volt mica
+—55-upfd. 3500 volt peak

Cs, C:——.001-ufd. 600-volt mica

Cs, Cs—Disc neutralizing condensers

Cr—55-55 upfd. 5000 volt peak per
section, balanced special u.h.f. con-
denser

Ri—To suit tubes used; refer to manu-
facturer’s data sheet

R:—100 ohms, center tapped

M1—0-100 ma.

M:>—0-300 ma.

RFC—4.3 mh. 600 ma.

Vi, V—T40

e

at the center of the rotor rod to which the
ground lead is attached, assuring an equal r.f.
voltage distribution along each half of the
rotor. In addition the tie rods of the con-
denser are insulated with ceramic bushings to
eliminate the “closed frame” condition.

External closed loops are eliminated by at-
taching the whole assembly to one of the
increasingly popular Masonite panels and by
attaching the plate tank circuit components to
the two neutralizing condensers through heavy
ceramic pillars. These two condensers in turn
support the semi-chassis which holds the
tubes, power supply leads, grid circuit com-
ponents, etc. Upon completion, it was gratify-
ing to note that not only did this make an
electrically efficient unit, but it likewise made
a pleasing appearance both from the rear and
front of the panel.

The circuit, it will be noted, differs little
from the conventional push-pull amplifier
hookup. By connecting the meters as shown,
the plate meter does not read grid current
even though it is in the ground lead as the
grid return is made to the cathode instead of
to ground. The break (x) and dotted lines
shown indicate changes necessary to insert
fixed bias in the amplifier.

In construction, one precaution must be
observed. The plate leads are crossed in this
amplifier to facilitate neutralization and care
must be taken in soldering these leads to
eliminate the possibility of shorting. One
lead is attached so it loops down under the wire
connecting the r.f. choke to the coil jack bar,
and the other plate lead is arched up over
this same wire, as can be seen in the photo-
graph. If this method is followed, no difficulty
will result from these connections. The lead

from the r.f. choke to the coil bar must, of
course, be a good grade of high-voltage wire.
The couplers used for flexible shaft connec-
tions to the grid tuning condenser must be
of the insulated type to prevent unbalance,
as the rotor of the grid tank condenser is
“hot” with r.f. voltage.

Any desired pair of medium-power low-C
triodes such as the T40, T55, 808, 54, 35T,
etc, may be used in this layout at inputs up
to 500 watts as long as the voltage does not
exceed 1750 volts (which is well on the safe
side). If tubes having their grid lead out the
side are used, the grid wiring may be altered
slightly as necessary.

As a final comment concerning this unit, it
is interesting to note that since the original
idea was conceived, the authors have com-
pleted nine amplifiers exactly like the one
shown for operation on 40, 20, 10 and 5
meters, and each one performed perfectly the
first time the power was applied, even on 5
meters, and that’s something!

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

e
It seems that “ballast tubes” are now “plug.
in resistors.” Reason? So purchasers of b.c.l.
sets won't think an a.c.-d.c. set is better than

an equivalent a.c. set because it “‘has one more
tube.”

While 56-Mc. amateurs curse self-excited
“wobbulators,” servicemen pay good $$$ fo
“wobbulators” for use in their work. The
signals generated by the latter, however, do
not sound like someone with a mouth full of
hot mush attempting to say “Hello CQ."”
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Figure 1. Experimental
setup for measuring gain
of different tubes at

D.C.V.T. VOLTMETER ultra-high frequencies.
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By E. H. CONKLIN,* W9BNX

Having heard a large number of statements
about the gain per stage obtained—or not
obtained—at 28 and 56 megacycles, we decided
to collect a little information on the subject.
One tube laboratory impressed upon us the
fact that the individual setup will be such an
important factor that such data could be
relied upon only to a minor extent and that
the theoretical considerations probably give
the best comparisons. A second manufacturer,
however, made some comparative measure-
ments on high mutual conductance tubes
which, while the study was not extensivz, are
of interest.

The Measuring Setup

The diagram of the circuit employed in
making the measurements is shown in figure 1.
The tuning condensers were mounted on a
wide strip of heavy copper with as short a
lead as possible, but the amplifier was not
entirely free of chassis currents, and the point
of grounding of the signal generator at 51 Mc.
caused some variation in gain. Plug-in coils
were used to reach 28 and 51 Mc,, with tuning

* Ex-W9FM, Associate Editor, Rabto, 512 N.
Main St., Wheaton, IIl.

condensers having a maximum capacity of
20 ppfd. The tuned circuit of the first stage
was loaded by the input resistance of the sec-
ond tube’s grid.

A two-stage amplifier was used to illustrate
better the effect of grid loading, and to obtain
sufficient u.h.f. voltage to give a useful de-
flection on the output meter. The latter con-
sisted of a uhf. diode which, in turn,
actuated a laboratory type d.c. vacuum tube
voltmeter. This combination produced prac-
tically no loading on the tuned circuit of the
second stage.

Stage gains were determined by successively
feeding the signal generator into the grid of
the first and second tubes and adjusting the
input to give two volts at the plate of the
diode. To obtain consistent readings, it was
necessary to disconnect the grid of the second
tube from the tuned circuit when the signal
generator was applied at this point.

Regeneration and Gain

Considerable difficulty was encountered
with regeneration and oscillation in the first

[Continued on Page 81]

Table |
Type Freq. Input Input Gain Gain Overall
Me. 2nd Grid 1st Grid 2nd Stage 1st Stage Gain
Uy,
1231 28. 38,000 1,800 52.5 21. 1110.
51. 42,000 12,000 47.5 3.5 167.
1851 28. 23,000 360 87. 64. 5560.
51. 24,000 4,000 83. 6.0 500.
1852 28. 20,000 900 100. 22, 2220.
51. 19,000 5,500 105. 3.5 365.
1853 28. 40,000 1,800 50. 22.2 1110.
51. 46,000 9,700 43.5 4.7 20s8.
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By VERNON H. VOGEL,* WIHMS

Many receivers designed for maximum
weak-signal response employ cathode-biased
second detectors. In such receivers there is
usually no source of a.v.c. voltage suitable for
operating a tuning indicator of the ‘“magic
eye” type. The circuit of figure 1 shows how
an indicator of the 6ES cathode-ray type may
be added to any receiver using such a second
detector.

Circuit Operation

The current flowing through resistors Ra
and R. places a practically fixed bias on the
6E5. When a signal is received the second
detector cathode current flowing through R,
and R. increases. This action increases the
voltage across R.. The increased voltage across
R. is applied to the GES triode section grid
and balances out the fixed bias, allowing the
eye to open. This action is the reverse of that
obtained when the eye is operated from the
a.v.c. line; the eye opens on signals and closes
when no signal is being received.

Resistor Values

R; can be the regular cathode resistor since
the addition of the comparatively small re-
sistance, R,, will have little effect on the opera-
tion of the detector. The GES has a fairly
linear relation between shadow angle and grid
bias when the bias is varied from 0 to 6
volts, so R. should be of such a value that
the change in voltage developed across it is
6 volts when going from no signal to the
loudest signal received.

On 56, 6C5 and 6]J7 tubes used as bias
detectors the wvariation in cathode current
when going from no-signal to full-signal con-
ditions will be one milliampere or less.
Assuming a variation of 0.8 milliampere, and
a voltage change of 6 volts, the value of R.
is 7500 ohms.

The value of R; is such that it will develop

* 425 East Pacific St,, Appleton, Wisc.

across its terminals a voltage of 6 volts plus
the no-signal voltage developed across R
Assuming a no-signal current of 0.2 milliam-
pere through R. and R,, the no-signal voltage
across R: is 1.5 volts. The total voltage that
must be developed across R, is thus 6 plus
1.5, or 7.5 volts. Since the voltage across R
and Ry is 250 volts, the voltage across R. must
be 250 minus 7.5, or 242.5 volts. The current
through R; and R, (neglecting the GES cathode
current flowing through R, only, which is neg-
ligible) is therefore 242.5 divided by 50,000
or 4.9 milliamperes. R; must be of a value
to cause a drop of 7.5 volts with 4.9 milliam-
peres (0.0049 amperes) flowing through it.
7.5 divided by 0.0049 is approximately 1550.
A 1500-ohm resistor will be satisfactory.

It must be emphasized that tubes such as
the 6G5 and the 6U5 will not work satisfac-
torily in this circuit as they are of the remote
cutoff type and their shadow angle does not
vary linearly with bias voltage.

2ND DET

FROM LAST LF.
TRANSFORMER

Figure 1.

Ri—Usual cathode resistor
R:, R3, Ri—See text
R:—50,000 ohms 15 watt
Re—1 megohm, 15 watt
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Rear view of the 35T grid-modu-
Jated phone transmitter. The
power suppies are on the right-
hand side of the chassis and the
speech stages are on the left.
The extension shaft coming from
the panel down to the chassis
drives the gain control.

By J.

Transmitter efficiency cannot be determined
simply by measuring the power input and
power output of a final amplifier. Efficiency
must be measured by the ratio of the a.c
wattage input to the entire transmitter—all
filament and power supplies included—to the
actual r.f. wattage output of the final am-
plifier. If efficiency is determined in this man-
ner, a grid-modulated transmitter may actually
be more economical and efficient than a plate-
modulated transmitter, both having the same
power output, if the plate efficiency of the

* 153 Syracuse Walk, l.ong Beach, Calif.

i

Using J/u;/t gﬂwama; Grid Modulation

T. GOODE,* WG6LVT

grid-modulated stage can be made at least 50
per cent.

Parts Requirements

First to be considered in the construction of
a grid-modulated transmitter are the necessary
components. Three watts of good, clean audio
will modulate 100 per cent any input up to
1000 watts, and twenty-five watts of driving
power will furnish sufficient excitation for
any input up to 1000 watts. Power supplies
for this type of modulation offer no problems,
since the one high-voltage supply requires little
filter, and the low-voltage supplies may be

Bottom view of the
transmitter. All  tank
condensers are mounted
below chassis; the final
tank condenser is the
large single-section affair
mounted in the center.
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77:15 Cy7
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e
REMOTE CON. ‘_J) _____ ¥
SEE TEXT ! D!
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I = p—rt

Rig
Ca7 29f C31
CHy 51({‘ RELAY CH2 CH3
Cas C30[Caz
1 —

TO HEATERS TO FILAMENTS
i i 1 Q: 866 866
83V
Aﬂ @ j :
.
Fo T (000) AR [ | <
e @ | A S | ks E
cS; C3a C3a L
General wiring diagram of the complete transmitter.
C:, €z, C:—.002-pfd. Ci1—.00025-ufd. mica C10—100-ppufd. variable, C:—-0.5-ufd. 400-voit
mica €11—100-ppfd. double 7000-volt spacing tubular
C+—100-ppfd. midget spaced variable C17~~.001-pfd. 5000-voit Coi~-.01-pfd. 400-volt
C:—.00005-ufd. Micd  Cus, Cio—.005-pfd. mica  ™€3 by
Cs, €1, C+—.002-pfd, C14~~.001-pufd. 5000-volt Cig—5-pfd. 25-volt Cor—5-ufd. 25-volt
mica mica elect. elect.
Cr~—100-pupfd. variable, Ci~~Homemade neut. Cigr0.1-pufd. 400-volt Cor—.05-pufd. 400-volt

double spaced condenser tubular tubular
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constructed from heavy-duty receiver parts.
All the transmitter, with the exception of the
final amplifier and its power supply, may be
constructed with low-voltage receiver parts,
making compact and economical construction
possible.

Final-Amplifier Considerations

The final amplifier is the heart of any grid-
modulated transmitter. The type circuit used
is not critical, and push-pull is recommended
when operating on frequencies higher than the
14-Mc. band. The transmitter to be described
has the final tubes in parallel, as it was not
to be used above 14.25 Mc. Shunt feed keeps
the plate voltage out of the final tank coil and
reduces possible contact with the high voltage.

When operating tubes at their maximum
dissipation ratings, as is desirable with grid
modulation, considerable heat must be dis-
sipated by the glass envelope; this necessitates
adequate ventilation. Transmitting tubes are
so designed as to furnish their own ventilation
if properly located in a transmitter.

When cigarette smoke is blown into the side
of the transmitter, the smoke travels slowly
across the top of the chassis to the base of the
35T tubes, then rapidly shoots upwards. Plac-
ing a case over this transmitter without ade-
quate holes on the sides and top for ventilation
would seriously impair cooling of the tubes.
If tubes are to be overloaded, an electric fan
is desirable to help dissipate the added heat.

The transmitter illustrated was originally
designed for 900 watts input to a pair of
250TH tubes. As a gesture, adapters were
made for the 50-watt sockets and 35T tubes
placed in the transmitter. The results obtained

RADIO]
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from these tubes warranted this article. Any-
one building this transmitter for 35T’s should
omit the 50-watt sockets and use a smaller
high-voltage transformer than that illustrated
in the photographs, which would make pos-
sible even more compact construction of the
entire transmitter. The dimensions are 12"
x 14” x 27”. The equipment weighs less than
100 pounds and comes under the heading of
“portable.” The time required to QSY from
one band to another is one minute, thirty
seconds. The transmitter may be remotely
controlled by a shielded two-conductor cable.

Speech and Modulator

The speech amplifier consists of a 6J7 driv-
ing a 6C5. It is well to remember that com-
plete shielding of the 6J7 grid lead, including
mike jack and plug, is necessary. The modu-
lator is a 42, and is coupled to the grid circuit
of the final amplifier through a one-to-one
ratio transformer. The secondary of this
transformer is shunted by a 10,000-ohm, 10-
watt resistor. This acts as a stabilizing load
for the grid-modulation tube.

The Exciter Circuit

A 6F6 crystal oscillator was chosen because
of its simplicity and foolproof operation. The
buffer-doubler tube is a 6L6, and the sim-
plicity of this circuit makes it sure-fire. The
6L6, when used as a buffer, showed a tendency
to oscillate; so it was necessary to center-tap
the buffer plate coil. No neutralizing con-
denser was employed since the compact con-
struction of the transmitter placed the buffer
tuning condenser over the bottom of the
socket of the 6L6, and thus furnished sufficient

Circuit constants of figure 3, continued.

Co—5-ufd. 25-volt
elect.

Cx—4-ufd. 450-volt
elect.

Cos—0.5-pfd. 400-volt
tubular

Cur, Cov—8-pufd. 450-
volt elect.

Cz, Cx—A4-pfd, 600-
volt oil-filled

€z, Cax—2-pufd. 2000-
volt oil-filled

Cys, Ca—0.1-ufd. 600~
voit tubular

R:—500 ohms,
R:—20,000 ohms, 10
watts

R¢—20,000 ohms, 10
watts

R:—100 ohms,
carbon

1 watt

R:—50,000 ohms, 1 watt
10 watts

R+—15,000 ohms, 1 watt
R:;~—500 ohms, 10 watts

R:—500,000 ohms, 13
watt

R:—1250 ohms, 15 watt

Ri—1.0 megohm, 143
watt

R11—250,000 ohms, 14
watt

Ri>—1250 ohms, 14
watt

R1;—500,000-ohm po-
tentiometer

R1+—250,000 ohms, 14
watt

R1:—500,000 ohms, 14
watt

R1s—400 ohms, 3 watts

R17—10,000 ohms, 3
watts

Ri+—10,000 ohms, 10
watts

R1s—5000-ohm 50-watt
slider type

R2—25,000-0hm 75-
watt slider type

R2;—100,000 ohms, 100 CH—30-hy. 100-ma.
watts choke

Rx-—1000 ohms, 100 CH:—30-hy. 150-ma.
watts choke

R:=—100 ohms, c.t., 20 CH:—15 hy. 200-ma.
watts choke

Ti—Line-to-grid trans-
former

To—1-to-1 grid-modula-
tion tranms.

T.—700 v., 100 ma,,
ct.; Sv., 3 a;63v,
3 a.

Ty—2.5 v, 10 a.; 5 v,
3 a;two 5 v. 10 a.
T:—First 500 volts each

side of c.t., 300 ma.;
winding above 500
volts, 200 ma.; total
winding, 3500 volts
c.t. Two separate
transformers can be
used.

Fi—10-ampere line fuses
F—3/8-ampere 5000-
volt fuse
M—0-25 d.c.
meter
Ji—Closed-circuit crystal
plate current jack
).—Closed-circuit dou-
bler plate current jack
}-—Crystal mike lack
Js—Closed-circuit final
plate current jack
Si—Transmitter on-off
switch
S:—Final cathode resistor
shorting switch
S;—Main power on-off
switch

milliam-

www americanradiohistorv.com



www.americanradiohistory.com

48 : ADIO

capacity to neutralize this stage. A different
location of parts might necessitate the use of
a neutralizing condenser when the stage is
used as a buffer.

Final Stage

The circuit for the final amplifier is con-
ventional and employs shunt feed and grid
neutralization. A 100-ohm carbon resistor is
placed between the grids of the two tubes,
as well as a 12-turn choke between the plates.
This resistor and choke were found necessary
to stop parasitic oscillations. The choke con-
sists of 12 turns of no. 14 wire wound around
a pencil. When once the final is neutralized,
it will remain so on all bands.

Power Supplies

The power supplies are composed of three
transformers—the dual-purpose high-voltage
transformer, the grid-bias transformer, and a
filament transformer.

The high-voltage transformer supplies plate
voltage for the entire transmitter. The first
500 volts each side of center tap is wound for
300 ma. From these taps on out to the end
of the high voltage, the winding is designed
to carry 200 ma. The high-voltage filter con-
sists of a 15-henry 200-ma. choke and two
2-pfd., 2000-volt oil filled condensers. The
low-voltage rectifier is a 5Z3, and the filter
i1s a 150-ma. choke with two 4-ufd., 600-volt
condensers. The bleeder on the high-voltage
supply is a 100-watt 100,000-ohm resistor.
The bleeder on the low-voltage supply is a
100-watt 20,000-ohm adjustable resistor. The
tap from this resistor furnishes plate voltage
for both oscillator and modulator.

The bias supply uses a midget receiver
power transformer. The 6.3-volt filament
winding on this transformer furnishes voltage
for the oscillator, buffer, and modulator tubes;
and the 5-volt winding heats the 83v rectifier.
The filter for this supply consists of a 30-henry
50-ma. choke and a double 8-ufd. condenser.
The bleeder is a 50-watt 5000-chm resistor,
with the coil of the control relay in series
with the ground end of the bleeder.

When the filaments of the transmitter are
turned on, the bias transformer supplies bias
to the grids of the final stage, eliminating
the possibility of tunable hum.

Transmitter Controls

The main switch opens one side of the a.c.
line, thus making it impossible to cut the fila-
ments and leave the high voltage on the plates.
The switch for turning the carrier on and off
simply shorts out the relay coil. Any small
toggle switch is capable of breaking the cur-

rent across the relay coil and can be operated
from a remote point.

The switch controlling the power relay is
of the double-pole, single-throw variety. All
four contacts of this switch are brought
through the panel by means of pin jacks. By
setting the switch in “open” position, the
transmitter power supplies will turn on. A
remote line shunted across the relay side of
the switch will turn the carrier on and off
from a remote point. Shorting the two wires
that come from the relay will, in turn, short
out the relay coil and operate the power relay.
The other two contacts of this switch are
connected to the negative return of a
receiver.

When the contacts of the switch are closed,
the relay opens, turning the transmitter off
and turning the receiver on. With the switch
contacts open, the action is reversed: The re-
ceiver is turned off and the transmitter on.
A switch may be employed at the receiver,
giving the same action through a remote line
to the transmitter.

One side of the remote line is grounded.
You will also notice that one side of the 500-
ohm audio line is grounded. Through the use
of a two-conductor shielded cable and line
amplifier, the transmitter can be turned on and
off and modulated from a remote point. To
do this, the shield is used as the ground con-
ductor, with one wire connecting to the relay
and the other wire connecting to the primary
of the 500-ohm line transformer. An amplifier
consisting of a GJ7 driving a 6CS, feeding a
500-ohm line transformer, will be adequate
to feed this line from a remote point. It is
not advisable to use over 20 feet of micro-
phone cable with the speech amplifier placed
right at the transmitter. Longer lengths of
mike cable might result in r.f. feedback. A
500-ohm line is preferable.

Controls and Indicators

The gain control was the last part to be
mounted on the chassis. At this point limited
space resulted in mounting it above the chassis.
Flexible cable gives access to the gain control
from the panel.

The four dials constitute the final plate
tank, final grid tank, buffer-doubler plate tank,
and oscillator tank. A 500-ma. meter is
plugged into the various stages through jacks
and a 50-ma. grid meter is wired in perma-
nently. The panel light is coupled by means
of a loop of wire to the final tank. This
indicates that the carrier is on, and registers
modulation. This light proves very useful for
tuning.

[Continued on Page 82}
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By J. E. JENNINGS,* WG6EI

Whenever the subject of parasitic oscilla-
tions is brought up the general attitude of the
amateur is that his transmitter is quite free
from these oscillations in any of the forms
in which they appear. Then, on the other
hand, the same operator describes his troubles
and states that he is quite unable to get the
results he desires and is unable to find the
cause of the trouble. The purpose of this
article is not to give a scientific dissertation on
the subject of parasitic oscillations but rather
to point out how to detect and eliminate para-
sitics.

Needless to say, there is a great deal of
power wasted when these oscillations are pres-
ent and I feel safe in stating that over 80%
of all amateur transmitters have at least one
of the various types of parasitics. Under cer-
tain conditions all of these oscillations may
even appear at the same time. The result of
systematic parasitic suppression is a cleaner
signal, lower minimum plate current and less
drop in grid current when the amplifier is
loaded, and less arcing across of neutralizing,
antenna, plate, grid and driver circuit tank
condensers.

Determining the Presence of Parasitics

Before parasitics can be detected, it is neces-
sary to have indicators to show the magnitude
and location of the undesired oscillations.
Meters in the grid and plate circuits are the
most important and can be used in the pre-
liminary tests. Then the station receiver,
which is used on all bands including the
broadcast band, is used as a monitor in making

* So. 24th St., San Jose, Calif.

the final tests. A pencil or a neon bulb also
can be used but the pencil is the more effective.
A 60-ma. flashlight globe connected to one
turn of wire is also good.

Types of Parasitics

1 will divide these oscillations into three
groups as follows: The first are low-frequency
oscillations which occur considerably lower in
frequeacy than the operating frequency. The
second class of parasitics are of nearly the
same frequency as the operating frequency of
the stage. The third type is resonant at a
frequency between a few centimeters and nine
or ten meters.

It must be remembered that if parasitics are
present the circuit is fairly low loss; otherwise
these oscillations would have been suppressed.
It has been found that receivers quite com-
monly have parasitics and a few of the
methods described apply, although the article
deals more strictly with transmitters. Rough
notes in self-excited oscillators can also be
attributed to parasitics, and one of the methods
suggested may apply. It is generally true that
the high-frequency parasitics are the cause ot
breakdown of equipment supposedly being.
worked within its rating.

Checking the Amplifier

First disconnect all plate power leads except
those going to the stage being tested. Gen-
erally, this is the final amplifier. If a high-p
tube is in use, the best procedure is to use
grid-leak bias. Care must be taken, however,
to watch the plate current meter when the
voltage is applied to see that it does not climb.
If it does, the tube is subject to gaseous dis-
charge and a small battery must be connected

e 49 o
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+B0— 000 ~1 >
C Co i C—Split-stator tank condenser
—;”’—" NC NC Co—Single-ended final tank condenser
/] M ) ( Ci—Split-stator grid condenser
o i C.—Single-ended grid condenser
e s v Singl ded grid d
T/ L rSoNT 7FNC €:—.002 to ,005-pfd. miea
Ts -C;, C,—Optional, .002 to .005-pufd. mica
F o—An ,Q\ = i, A SF N(;:-n—E:eutralizing condensers for tubes
cATO—f\:{g:' 4 N—a0cCT.
Fo—mM <R 1C3 oy J LCa] RS ] F R—Center-tap resistors
LC c RFC—R.f. chokes suitable for band in
3 3 use. Crid r.f. choke may be re-
placed by inductively wound resistor
—c Cy Cz -c of appropriate value for grid leak.
RFC RFC
Alternate methods of connection
for a push-pull amplifier.

in series with the grid leak to prevent this
condition,

When the plate voltage is applied to the
tubes, if the stage is push-pull, both tubes
should heat evenly and show considerable
dissipation and plate current, depending upon
the plate voltage. The grid current meter
should be at 0.” No indication -of radio fre-
quency should be noted, regardless of whether
the flashlight globe or the pencil detector is
used.

If an indication is noted by the grid meter
or other means, it is necessary to find out if
the oscillation is at high, medium or low fre-
quency. If the flashlight globe lights when
placed adjacent to the tank coil, or if a smooth
r.f. arc can be drawn by the pencil, it is safe
to say that medium- or low-frequency para-
sitics exist. On the other hand, if the globe
does not light but grid current is indicated
and a rough spark can be drawn either trom
the grid or plate coil, high-frequency oscilla-
tions are present. If the pencil is used, the
peaks of radio frequency voltage rarely occur
at the plate terminals of the tank circuit. Gen-
erally the peaks appear at the center of the
tank coil or at some point near the center.
It is also possible to have only one peak on
the tank circuit. Grid circuit peaks also may
appear and sometimes the r.f. voltage is
greater on the grid than on the plate.

It is also common to find parasitics in link
or capacity-coupled grid circuits and they can
be detected by a small spark to the pencil.
Link-coupled amplifiers usually offer less re-
sistance toward the suppression of parasitics
than capacity-coupled amplifiers. The most
accurate way to test for these oscillations
when they are not strong is to use a broadcast
and short-wave receiver for monitoring pur-
poses. The receiver method is by far the best

in making the final tests. It has been found
that just before oscillations cease, the meters
do not indicate, but weak oscillations can be
heard in the receiver. This type of disturbance
from the transmitter is not capable of causing
interference for any great distance but is re-
ceived as a hash in the broadcast or short-
wave receiver on certain frequencies.

One thing to remember concerning these
oscillations: Any amplifier oscillating at these
frequencies produces a very rough note, the
strength of which is dependent on the grid
current. When the amplifier is on the air the
oscillations may produce parasitic sum and
difference frequencies over the entire amateur
bands. Frequently the operator is ignorant
that the interference is parasitic in nature and
can be cured.

Suppression of Parasitics

It is assumed that all equipment is in per-
fect condition and the stages under test are
neutralized. Low-frequency oscillations are
comparatively easy to detect and if the fol-
lowing suggestions are followed they should
be eliminated. Two standard push-pull
amplifiers using two alternate methods of con-
nection are shown. The sizes of the by-pass
condensers are of vital importance, especially
when the capacity is too low to offer a low
impedance on the lower frequencies. In the
low-frequency bands, the size of the con-
densers must be much larger than when the
stage is operated on 10 or 20 meters. In gen-
eral the low- or medium-frequency oscillations
are readily detectable with the flashlight globe
and as soon as they are suppressed no indica-
tion can be noted. Low- and medium-

[Continued on Page 861
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“Ready for the Revised Regulations”
Instruments in use at the shack at W3FPL. They
include:
Back Row (bottom) 1. Tuned field strength
meter (home built) 2. Heterodyne frequency

meter (commercial) 3. Signal generator (com-
mercial) 4. Volt-ohm-milliammeter (commercial).
Back Row (top layer) 1. Basic oscilloscope

(buift from article in RADIO) 2. Resistance and
capacity box for Wheatstone bridge (home built)
3. Absorption wave meter—10 to 80 meters (home
built! 4. Tapped inductance for Wheatstone bridge
(commercial) 5. Absorption wave meter—60 to
300 megacycles (home built).

Front Row 1. All-wave phone monitor (home
built) 2. Vacuum tube voltmeter and percentage
modulation meter (home built) 3. Special speech
analyzer (home built) 4. Wheatstone bridge —

portable type with built-in audio oscillator (home
built) .

Dx

The Amateur Newecomer

36 Megacyeles

Yarn of the Month

Postsceripts and Announcements
New Books

Calls Heard

What’s New in Radio

Scratehi

Quesiio n Box

Open Forum

e 5] o

www americanradiohistorv.com


www.americanradiohistory.com

[RADIO]
““WAZ'" HONOR ROLL

CW and PHONE WBEUY ...37...110 W7AVL ...34....75 KATME ...35....79
S e WOPTC ...37...103 W4ELQ ...34....74 W2IYO
. G2QT .....37...103 WBONQ ...34....72 W6ITH ...34....

tries VE2EE ...37...102 WBLHN ...34....71 WONLP ...33....74

G6GH ..... 37...102 VK2EG ...34....70 WOTIZ ...33....72

WEFKZ ...37...101 VESMZ ...34.... W3FAM ...33.. .68

WEJBO ...37...101 VK2VN ...34....63 WENNR ...32....73

WSKPB ...37...100 WIQOE ...34....56 WECQI ...32....70

W4DMB . .37...100 K6JPD ... .34 W60! ... .. 32....68

WOAJA ...37....99 WSACY ...33.... W3LE .....32....65

W4EQK ...37....99 W5ASG ...33.... VEIDR ....32....59

W3AYS ...37....98 WEGK ... .33.... W4CYU ...31....88

W3EXB ...37....98 WI1APA . ..33. ... W6H6MLG ...31....72

W3IKT ....34....92 wevLQ ...30.... WiIMS ... .21....40
WOGBJ ...34....90 WP 80 WOVYD ...21....36
WECVW ..34....84 wW8DPY | (30,0 W7BJS ...21....37
w8JsuU ...34....83 VESZM ...30.... W6EPNO ...21....30
wW9oBCV ...34....83 W7ENW ..30.... W6E0JK ...20....37
ZS1ICN ....34....82 W3AKX ...20....32
VK2TF ...34....81 PHONE VE5SFO ...20....31

WEIWS ...20....24
WML 0 0080 o0 ol W2AZ ... .37....90 *
ON4SS ....34....80 WEOCH 36 89 WELOY ...28....25
WEHIP ...34....76 FSUE .....33....95 WENMI ...20....2
VK2T! ....34....75 W3FJU ...35....80 K6KMB ...20....23
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AND

OVERSEARAS

Herb. wW6QD

Send all contributions to Radio, attention
DX Editor, 7460 Beverly Blvd., Los Angeles.

Becker,

Just think, gang, next month is the DX Con-
test again. It hardly seems a year since we dove
into the depths . . . and depths it really is. One
fellow will say he's going to hit the hay early
every night from now until the contest rolls
around so he can “take it during the wee small
hours. Nine times out of ten this same guy will
be so full of rest that he can't get out of the
habit and goes right on through the whole "ses-
sion” with his usual 10 hours sleep. On the
other hand you'll run into the fellow who takes
the opposite stand, and asserts the way to be-
come used to staying up for long hours is to
begin now and practice. I might mention that
too much of this practice for the “graveyard
watch” could, also, result in a boomerang, and he
would never get through the first night. Everyone
has his own system of “training” and from what
I've seen it consists of a lot of dashing around
at the last minute tossing up new antennas, build-
ing 2 new quick-change final, spotting new crystals
into favorable places in the band, cleaning up the
hay-wire around the shack, shining up the coffee
pot, getting in good with the folks and neigh-
bors, and last but not least, sort of easing the
news to the y.I or x.yl, as the case may be.
And may luck be with you. Yessir, there will
be a lot of “dx widows” around in March.

The *“1939 Marathon”

The DX Contest should give everyone a big
boost in his “Marathon” score. You'll be after
points in the contest and at the same time the
zones will automatically increase as will your
countries. December RADIO contained complete
details, but just so youll have a general idea
I'll go over a few of the high points. The 1939
Marathon” began January 1, 1939, and will con-
tinue until December 31, 1939, everyone starting
from  scratch to work as many zones and coun-
tries as possible in one year’s time. The present
“WAZ” Honor Roll will be continued, repre-
senting the “all time’' totals. A new list will be
run from month to month showing the standings
of the highest 50 for combined c.w. and phone
(as in the WAZ Honor Roll) and 25 for phone
only. This list will be called the "1939 Mara-
thon.” To qualify for entry you must send in
your list of zones claimed, showing zone, sta-
tion worked and date, and for the countries, the
total number will be sufficient. On succeeding
reports it will be only necessary to show the addi-
tional ones worked. It is important that you keep
“Honor Roll” and “Marathon” totals separatc
when sending them in. The first results will
appear next month. Let's have a report every

ON4HC, owned by S. Van de
Wouwer, near Antwerp, Belgium.
The rig uses a pair of 10's in the
final amplifier with 50 watts input.

month, regardless of whether you may think it
too small to send in.

From the Phone Men

I must lead off with a W6 this time and I
think you will agree with me that W6OCH doesn't
seem to know when to stop. A few months ago
he moved from Qakland to a littie town named
San Leandro, which really is just beyond the city
limits of Oakland. Anyway, when Larry moved
to this new “'spot” (remember what I said about
“spots” last month) he very carefully saw to it
that there was plenty of room for numerous an-
tennas. The country is fairly well in the open
and he has taken advantage of this bv putting up
an excellent batch of antennas. Well, of course
it's history now that he hooked AC4AN in zone
23 and has confirmation. But . . . the new ones
are K7FST who was at East Cape in Siberia, and
that is in zone 19, while the other nice one was
SUIRD in zone 34. This makes OCH 36 zones
and 89 countries. When he worked SUIRD it
was a six-way with W6OI, W6CQS, W6IKQ and
W7BVO.

Speaking of K7FST, the only thing 1 can sug-
gest is to look for him on week-ends (Saturdays
and Sundays). He usually goes to East Cape
every two weeks but may go every week. The
last word from him stated he would go over there
as long as he could . . weather permitting.

e 53 o
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G5Z) at Letchworth. England, operated by Kenneth Jowers primarily on 10- and 20-meter phone.
Over 90 countries and 27 zones have been worked on phone. From left to right can be seen the
cathode ray equipment, speech amplifier, low-power emergency transmitter, main transmitter using

a pair of 100th’s, wh.f. receiver preselector, main

receiver, mixer panel, 5-meter transceiver, and

three-band exciter having 12 crystal frequencies.

You might look around for him on the second
Saturday and Sunday in February and March.
He was going to try to maintain this schedule
.. . phone CQ at 3-5-7 and 9 p.m. ps.t. and
cw. CQ at 6 and 8 pm.

W60I worked K7FST on December 18 and
Charles reported it was 35 below zero with 25
feet of snow around him. WGOI got his wish
while W7BVO was visiting him during the
holidays. Last month he made mention of want-
ing to work a nice piece of dx when Rollie was
there as he couldn’t turn around and hook him
himself.  Well, it happened and W6OI hooked
FBBAH for his 32nd zone while W7BVO chewed
his fingernails. I understand that Rollie didn’t
enjoy a bit of his visit after that.

W1KKP wants to know the address of HR1AT

.. and goes further to say that he worked a guy
signing U3BC on 20 phone, about 6 months ago . . .

o BRIKE
| TAIKE T b

‘quencies are 14,410 and

and should he mention it. It's mentioned. W9TIZ
adds FISAC and VQ4EC]J to make 33 zones. Fre-
14,006 respectively.
W2HCE tackled a couple of new zones and a few
countries. The newest for Bill are CNI1AF,
VQ4KTB, SP2HH, KAIME, G6IA, VQSKTF,
Z12JQ. WORBI never gives up. Just when he
thinks conditions are “‘punk” he bowls ovet
OH20I, VU2CQ and EA9AH on phone, and
U6WB on c¢.w. making him now 28 and 58 for
phone and totals of 36 and 94. Two of those new
ones were worked on December 31 and Ross is
wondering why in the deuce they couldn’t have
happened on January 1. It would have given
him a nice start in the "Marathon.”

F8VC pulled in VP4T and YU7XU for his
62nd and 63rd countries. W3FJU is up to 35
and 80; those helping are XZ2DX and VS7G]J.
FJU also says that WSDNV has fallen by the

Beulah B, Tolonen op-
erating her station K7GLL
at Kennecott, Alaska. The
final stage uses a 100TH
with 250 watts input on
both phone and c.w.
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wayside and is off the air due to a brand new
x.y.l.  W3LE has been ill but is back on the job
now in more ways than one. At least one is to
the tune of adding more countries . . . and now
Lou has 32 zones and 65 countries. WG6GCT
worked KF6DHW on Canton Island but this was
on c.w. . .. and I suppose I should get a demerit
for even mentioning it here. W8QDU is still at
it and increases his totals on phone to 24 and 51
with VQ4CRE and CN8BA.

GG6BW has been keeping his sked with
W7BJS in Wyoming quite regularly. Ben has
worked all of the states on 28- and 14-Mc. phone.
With the addition of VR6AY and CX2AK he
has 30 zones and 73 countries. W2IUV had
his call twisted around in the list so we will
charge that one up to the printer. He has 26
and 65. WGITH worked K7FST in zone 19,
and also reports CX2CO coming through well
along with VK7LZ, VK4HN in Papua, ZL2BE
on 28, 420, 14,210 and 3,900 kc. Best time for
ZL2BE on 75 meters is around 3 to 4 a.m. Ps.t.
OH20I has been in there around 1600 G.m.t. on
14,120 and 14,150 kc. Reg says he was the fifth
North American station to work K7FST while in
zone 19. WGIKQ nabbed three nice ones which
boosted his zones to 31 and countries to 50.
The stations were FBBAH, OH20I and SUTWM.

The “WAZ’ Honor Roll

When looking over the Honor Roll in this
issue you mayv notice that a great number of calls
have been omitted. We have decided to go over
the list periodically and take out the inactive
stations. Our decision is based entirely upon com-
ments from you fellows who have been good
enough to express your desires from time to time.
The general consensus of opinion has been to
make the "WAZ' Honor Roll a list of the
active dx men.

To be listed again it is not necessary to send
in a complete new list of zones worked. Just
become active, making contributions to this col-
umn, and requesting us to place the call in the
Honor Roll. To keep on the active list you need
not work a new zone or a flock of new countries
every month, but simply be active on the air and
and kceep this department informed of your
activities. Pass the word around because there
may be quite a number of the boys who are active
but just don’t contribute anything, possibly think-
ing it doesn’t amount to much. We do not want
to omit any of the active dx men, but we are
determined to make it exclusively an active list.

Brasspounders Comments

W3EVW tossed a ringer when he got LZ1AA,
14,340, and let's hope he's good. That makes
120 countries for Rog. Other good ones for him
include ZD2H, VQ3H]JP, CRBAF, CNI1AA,
PJ1BV, YS2LR and then to top off with
ST2CM and ZC6NX. WA3TR had his prayers
answered when J2]] came back to him making 36
zones as well as country no. 102. YV2CU gave
him no. 103. W2GVZ traveled right along in
there and now his QSO with LZ1AA is history

. country 119. WG6BAX had a swell chat with

[RADIO] 22

The voice of Malcolm Magers, K60}, is well
known to amateurs throughout the world. He
recently amused listeners by carrying on nego-
tiations with a ZS amateur on behalt of a
Zulu chieftain who wanted to trade 60 prize
cattle for the R9 K6 hula dancer whose photo
appecars on K60]I's QSL card. Everyone en-
joyed the fun except the Zulu chicf, who was
in dead earnest. (Pan Pacitic Press Photo:

ON4AU the other day and ON4AU told him
that he had “worked K7FST with his pajamas
on.” BAX also passes along info about VQ4RHL
coming through from 10 am. to 1 p.m. Ps.t.
TF3C is on every day from 3 p.m. until 6:30 p.m.
Ps.t. BAX thinks something is screwy somewhere
when he works VQB8AI on his South American-
Orient beam, and didn't show at all on the
European antenna. Also the other night about
8 p.m. VU2FX was coming through on the
European beam and not at all on the VU antenna.
BAX swears that New Year's Eve had nothing to
do with it. Another bit from him tells of hear-
ing VPSAD ordering some QSL cards . . . so
that should be good news for some of you.

It is encouraging to know that W3KT has
received cards from three tough ones . . . LX1AX,
FP8PX and VP3TEST. This helps dispel the
rumor that LX's are NG and won't QSL. New
zones for Jesse are FISAC and XU4XA in
zones 26 and 24. VK2EO is still in the
Australian navy and occasionally gets home for a
stretch on the air. Latest for Dave are TF2X,
VQ2HC, VPSAD, HI6Q, FL2R, KG6CKM,
VQ3H]JP, which gives him 38 and 125.
W4DMB started the year out with a bang and
got VQ2JC for a new zone and new country.
That's a good one for the “Marathon” ton.
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W6BIL gives the new QRA of J5CX as fol-
lows . . . Chikaji S. Ikeda. 260 Yamashita-cho,
Kagoshima, Japan. W9WCE has a few new
ones that look very good to me . . . YV2CU,
HI6Q, PY1DS, PYS8AH, CX1INE and finally but
by no means least, J2JJ for 9WCE's w.ac.
WA4EQK is not laying down on the job and with
such dx popping up as the following you'll agree:
VQ3HJP, ZB1P, U3DQ, U2NE, UK5K]J, PZ1AB
and OHSOD. This makes W4EQK 37 and 99.

K60JG has returned from Guam and will
answer any cards from his new QRA, which is
C. R. Spicer, 1332 Geary St., San Francisco, Calif.
W3RT 1s up to 35 and 95 with FISAC and J2NF
furnishing the makings. WG6PUZ says he wants
to get his two cents worth in so here it is . . .
and all done with 40 watts: XU6TL, KASED,
JsCC, J2NG, J8CG, ZS1CN, CE3AJ, CX2A]J
and HH4AS. W9VDX says there are signs of
life on 7 Mc. with VK7AB 7178 kc, LU9CK,
GMG6RV, G6LC and about 30 VK’s. 9VDX
wants to know who URAK9 is. Whew!!!
whata call.  J2KG worked 36 zones and 93 coun-
tries in 1938, and his all-time total is 38 and 95.
I think that is a swell record for him to shoot at
in the ‘39 Marathon. Like many others he needs
zones 2 and 23.

W1APU says when the 20-meter band does the
“enfoldo” he QSY’s to 40 and works a little
stuff up there. He says the band sounds like it
did years ago and suggests to the gang to do
likewise when 14 Mc. plays tricks. WI1APU
nabbed his 35th the other day in CE3AJ.

FREQUENCY LIST

CW. 2 VU2AN 14,350
AC4YN 14,106 VU2FO 14,400
CT2BE 14,390  VU7BR 14,340
CP1AA 14,401 XFBSAB 7,020
EA7AV 14,410 YS2LR 14,405
FASBG 14,420 XZ2DY 14,254
KF6DHW 14370  CN1AF 14,080
G8MF 14,300 CNSBA 14,075
18CG 14,410 FIRAC 14,410
LZ1AA 14,430  EA9AH 14,000
PK4KS 14,300  FBSAH 14,370
SUTWM 14,395 11MI 14,015
UsID 14,398 IMKN 14,400
14,300  K7FST 14,240

U6WB 14,420  OH20I 14,155
VK4HN 14,300  PK3WI 14,060
VPSAD 14,380 SUIRD 14,255
VP9X 14,290  VQ2PL 14,270
VQ2HC 14,280  VQ4EC] 14,006
vQ2]JC 14,350  VQ4KTB 14,005
VQ3HJP 14,395  VQSKTE 14,200
VQSELD 14,024 VU2CQ 14,135
VS6AR 14,385  ZL2JQ 14,248

MARCH

Charley Pine, W9CWW, gives a little enlighten-
ing comment on some of his pals. It seems as
though W9KG is on ten phone and then, too,
rumor is around to the effect that maybe a y.l.
has something to do with Keat’s inactivity. W9ARL
moved into the city for a few months but being
quite an antenna fiend, he couldn’t stand the
gaff and now is back in the country again. W9T]
15 also out in the “‘sticks” and has a rhombic
and a set of V beams draped around in the sky.
WIVWYV is doing very well and recently hooked
FA8RY on 7060 kc. He uses two half waves in
phase pointed to Africa. VWYV has hooked five
different CR’s in the past few weeks, which is
really something for that part of the country. 1
got a bang out of a yarn WOCWW tells about
himself. Quoting from his letter:

‘1 didn’t have a VQ2 or that zone, as | never
had heard any station there until October, when |
heard VQ2MI. It seems that VQ2MI is only on
Sunday mornings over there, so 1 began gunning for
him and the trial began. | asked VWV to help me
out as he raises Africans much better than I. So
for five straight Saturday nights | rushed the x.y.l.
home so | could be on the air between 9:30 and
10:30 to try to snag him. Three of the Saturdays
1 didn’t hear him and the other two he got hooked
up with some east coast station that passed h.m
around until he faded out. On the sixth Saturday
night 1 heard him and called VWV to get on and
on the next CQ de VQ2M! both of us called him.
VWYV got him, and was | elated. At the same time
| noticed the x.y.l. talking over the phone and when
she came in she said the neighbors had called and
were plenty mad about the lights blinking. After a
hurried conference it was decided ) had better stay
off the air. In the meantime VWV had told VQ2MI
to listen for me and the darned VQ2 listened and
called me for 20 minutes . . . and here | sat
‘grounded’ because of tough neighbors. Man, that's
agony.

“The first of the week | went down to the power
company and hired an electrician and ran in separate
lines and cured the light blinking, at a cost of $15.00.
The next Saturday night the VQ2 didn't come through
and | thought | was lost. The happy ending is that
the following Saturday night | heard and raised

Q2JC for my 38th zone, and | hope | live happily
ever after.”

Well, Charley had quite a time and no fooling.

I wonder how the neighbors are now. CWW
has 98 countries.

SUIWM sends word through W6DLY that
VQSELD is on about 14,024 kc. and may be
addressed through the Post Office, Entebbe,
Uganda. W6DLY worked them both and has
35 and 92. WOFS is a new one to the list with
39 and 130. He waited a long time to kick
through, but I think he was really waiting for that
Xmas typewriter before writing, a gift from the
y.l. Bert's “fist” on the mill resembles mine to
a great extent . . . and X is the most popular
letter on the keyboard. W2IYO has been doing
himself proud with Asian contacts; just take a
peek at a few: J8CA, J8CD, J8CG, J2JJ,
J2NF, J2KG, 3DF, J3FK, JsCC, XUSNR,
XU8BNA, XU2JN, XU6D, VS6AH, PKI1BO,
PKIRI, PKITT, KAI1RP, KAI1FG, KAIDL,
VK9BW, CR7AF, CR7BC, K7ETS.

W5SBB worked ZD4AB on Xmas Eve. How-
ever, Tom was soniewhat burned up because
ZD4AB said, "Hello, Tom, I called you several
times the other am. to say ‘hello’ but ND.”
Tom has been after him for two months. SBB
also hooked KF6DHW on Canton Island, this
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Left to right, PK3AT, XEICE

(ex X1G), XEI1CK, ZL2)Q,

and XE2FC on a fire escape

at the Sherman Hotel during

the A.R.R.L. National con-

vention in Chicago. Photo by
WA4AYE.

being a phone QSO. The frequency was 14,370
ke. and both BB and 5VV have a sked with him.
By the way, KF6DSH is ex-WSBMP. Will
someone give the QRA of UKSIA to WSBB?
I know a flock of others who would like to get
it, too. WOTJI is up one with FISAC, and now
it's 33 and 76.

We are glad to see G3BS with our happy
“family”;—this list shows 30 zones and 75
countries. WGAM shoved aside the mike the
other day long enough to work a couple of ZS
stations. There isn't anything too unusual about
that part of it, but the time of day was extremely
extraordinary . . . ZS5CX at 1:32 p.m. and the
other a little earlier. WS8EUY, after eight years,
got his first XU, XU4XA. Ren is also be-
moaning the fact that he hasn't as yet hooked
YI2BA or VU2AN for no. 21. One note of
discord comes from 8EUY when he says that the
phone bug has bitten him and he will scon be
giving his "handle” to the boys, in what he calls
his “faltering monotone,” For WS8ACY, two
new ones are VQ8AS and VP7NS, making 33
and 97. WI1APA is using a Dodge rear end
for a reduction system on his new Premax rotary.

WSFNA says OK2SO and LY1J are striving
to work all the states but seem to be having a
heck of a time. W7BB says after the crack about
him in the January issue he'll have to get on the
air or it'll make a liar out of me. He'd better
get on the air or that 39 and 123 won't last long
in the Honor Roll. There! WSMTY ups his
zones to 38 and the ones to help in this good
fortune are XUG6MK, FISAC and TF3C. Coun-
tries are 107. Other nice contacts for Sam were
with FA3WW, CRGAI, PK1TM, YS2LR, PKIRI,
VU2FU, VQ2PL, VQ8AS, VQSAI, ZD4AB,
ZD2H, OQ5AV, OQ5AQ, J2NF, J2KG, U9AB,
CR7AG, CR7BT, CR7AW, CR7AL, LZ1AA.
8MTY says Bob “Race” Haas, WSHWE, will
not come out west to watch the nags run this
winter; instcad he is skiing in a big way. He
should come out this way and let the “hosses”
watch him ski

W3AZX is convinced that LX1A, LX1AX
and TF5G are all the same station, and a

. W3KT just said he received a
WoOMXP
says he doesn't see how J2KG does it with a pair

phony. But . .
card from LX1AX. Gosh, I give up.

of 35T's . . . and for those who don't know what
I mean, take a look at his card sometime.
WGHIP passes along the following from our
friend SUIWM VU7BR is located on
Bahrein Island and will be found around 1430
G.m.t. on 14,340 kc. WGHIP uses a 250TH
with 850 watts and the antenna is a half-wave
doublet with one end tied to the top of a
sg-foot tower and the other end tied to any old
fence post that might be handy. The antenna
slants and to change the direction he just ties
the end of it to another fence post. HIP's zones
are 34 and countries 76.

GSBD is hitting the high spots and has in-
creased his totals to 39 and 118. He had been
gunning for a K6 for years and decided to stay
up one night until he killed the “bogey.” He
finally did at 0500 G.m.t.,, and it was KGPLZ
who answered after calling him a half dozen times
over a period of two hours. Art says it was
worth it but the irony of the whole business was
that at 1830 G.m.t. (a respectable time) he
worked KG6PLZ again. Other new ones are
XU7CH, VQ3HJP, CP1AA, VK9VG, VQ2HC,
VQSELD, CR6AI, VS2AE. Art is getting all
“het” up over the “"Marathon.”

KF6DHW, Chas. D. Calley, Jr., now located on
Canton Island in the Phoenix group, will be
there for about seven months yet. He will
operate on 10 phone and 20 c.w. and when he
calls CQ on phone on 8100 kc. he will listen for
replies on 20 phone. Chas. will QSL when he
returns to Honolulu or via any ships that may
happen to call at atoll. KF6PMO will also be on
10 meters from Howland Island, but probably
on c.w. only. From K4KD we learn that he has
had a “‘great crash” as he calls it. It was his
35T, with the result that he has been off the air.
Anyway, before the “'great crash” Maw got J5CC
for a new zone and YS2LR and ESI1E for coun-
tries. He's crying because the gang in P. R. are
having a swell time passing dx stations around
and here he is without a final amplifier. By
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the time you read this, though, he should again
be going strong and will be using a crystal at
14,031 kc. part of the time. WGAJN worked
108 different Europeans in 1938 and is going to
try for more this year. His zones stand at 30 and
countries at 56, W3FQP worked FISAC,
XUSNR, J2]J, J2KG, PK1BO, VS6AO, XU4XA
and PK6QM.

GIGTK has now 35 zones and a total of 80
countries. Frank wants Mississippi, New Mexico,
Nevada, South Dakota and Arizona. GISTK says
he will be on 28,168 everv week-end from 1100
to 1900 G.m.t., cw. and phone. YL2CD js
hunting for Mississippi, New Mexico, Nevada,
Utah, Wyoming and Nebraska. YL2CD is T9
on 14,042 and ECO around 28,080 kc., c.w. only.

ON4HC, whose station picture you will see
elsewhere in this column, has worked 33 zones
and 88 countrics. ON4HC says that if any of
the boys have not received their cards from him
to write and he will be glad to send another.
The frequencies of the crystals in use at ON4HC
are 3510, 3520, 3530, 3575, 7190 and 7160,
which of course are used when doubling into
bands down to ten meters.

A while back, December 19 to be exact,
W6MUS worked XFBSAB and took the QRR
from him. It seems as though Paul Bour, FBSAB,
s on St. Paul Island and was short of coal and
fuel. Their ship, the Ile Bourbon, of course is
there and apparently all were in good spirits, but
it was urgent that the agents for the steamship
line be notified of their predicament. WGEMUS
got in touch with WGEOMR and they finally
decided to attempt to get the telephone company
to put a gratis call through to Madagascar.

The telephone company couldn't see this, so
MUS and OMR paid for a telegram to the
Coast Guard Headquarters in San Francisco ask-
ing them to notify the agents of the Ile Bourbon.
The Coast Guard cooperated 100 per cent but
couldn’t find this ship listed in the directory.
However, they immediately notified the French
Consul and the French Steamship Lines. Through
this source the proper parties in Madagascar were
informed and the Ile Bourbon was well taken care
of. WOEMUS was the first signal XFBSAB had
heard in three days, as something had happened to
his receiver and transmitter and was using a
single tube to receive with. XFBS8AB was on
7010 kc. around 1400 G.m.t. These fellows
deserve credit for what they have apparently
done, especially because they didn't waste any
time doing it. WG6PQZ also worked XFBSAB on
December 22 and Paul said his dynamotor made
so much noise he had a tough time copying any
signals.

K7GLL and her station arc shown in a photo on
these pages. Beulah B. Tolonen, the operator
and owner, is a registered nurse, college graduate.
For the past two years Beulah has spent the sum-
mers working for the large copper mine at Ken-
necott. Prior to this she spent nine months on
bleak St. Lawrence Island in the Bering Sea,
where she was connected with the government
nurse service. She is an ardent c.w. operator,
and a real dx enthusiast. Beulah has piled up
hundreds of dx contacts as the cards on her wall

show. She not only knows how to tune a rig
but knows just how an antenna should be con-
structed. Last but not least she can really copy
code as well as being a good practical technician.

WG6ANN just worked VK2EO, who told him
he had contacted his 130th country. New ones
for 2EO are VU7BR, G8MF, U9AB. WG6ANN
has 33 and 81 to his credit. WGLYM hooked
EA7AV who gave his QRA as J. Portela, Veedor
St. 15, Cadiz, Spain. WGIBZ also worked him
.. . in fact, just before LYM. It is a surprise
to hear that EA7AV is on again and his frequency
was about 14,410 and time was from 1500 to
1700 G.m.t.

In a line from G2PL he says that Ginger
Rogers is still very popular with him . . . but
over the air he said something about Dorothy
Lamour running a close second. Pete is using
an HF100 in the final with 100 watts, and
wants to know why no W6's are on 80 meters.
He adds that he is sort of settling down to one
y.1. I wonder if he will be doing that middle
aisle stunt very soon?

W4MS has been quite active on phone and
has 21 zones and 40 countries. His rig is a bi-
push into a T55 with a T200 final. Receivers
are an HRO and RME-69. The call of his x.y.l.
is W4AXF. WSLFE has worked OH20I mak-
ing 29 zones and 67 countries on phone. Just as
a tip, LFE says so far in January he has worked
17 zones to count in the Marathon. Higgy has
grabbed a few other nice ones in VSGAG,
ON4DI, GWSPH. For W8QDU two new zones
are CN8BA and VQ4CRE, making 24 and 51,
on phone.

A Word About Contributions

When you fellows send dx news, or any con-
tributions into this department, we should re-
ceive it not later than the 10th of the month.
To illustrate when this news will appear in
print, let's just take this copy for an example.
We'll assume this copy was received from you
by the 10th of January. It is sent to the printer,
who in turn sets it in type, a proof is “pulled”
and the proofreader goes over it. When corrected
it is again turned over to the printer. This news
appears in the March issue, and we strive to get
it off the press by the middle of February.
Actually the news and information you send in,
appears approximately five weeks later in print.
You can see by the above explanation that it is
impossible to put any of the January 10 news
into the February issue. This is mentioned be-
cause a few of the gang have wondered why
contributions from them have not appeared in the
very next issue.

This is as good a spot as any to suggest a
method of keeping record of your countries
worked. In the List of Countries in the January
RADIO you could make some sort of mark, such
as a dot or a dash, in front of each country
worked. Inasmuch as there are six well-spaced
columns of countries, you might keep a sub-total
at the bottom of each column, then add all col-

{Continied on Page 871}

www americanradiohistorv com


www.americanradiohistory.com

ey e T T TR Y P P D R P P L L L L L L L

A Simple 112-Me. Trandceiver

The amateur who is new to the game and either can't afford

or feels he hasn’t had sufficient experience to construct a

mobile transmitter sufficiently stable for operation on 28 or

56 Mc. will find this 112-Mc. transceiver to be the answer to
the mobile question.

Three or four years ago amateurs had a
grand time talking from car to car with simple
56-Mc. transceivers. These transceivers were
easy and inexpensive to build and permitted
QSO’s over distances of from 5 to 25 miles
with little difficulty. But the new regulations
and changing conditions have changed all that;
on 28 or 56 Mc. it is necessary to have a
stabilized transmitter and fair play calls for
the use of a superhet or other non-radiating
receiver. While many amateurs have installed
such mobile equipment for use on 28 Mc. and
are having fun working extreme dx in addition
to locals, there are others who do not want
to go to this amount of trouble and expense
but would like to be able to work mobile
locally.

The answer is the neglected 112-Mc. band.
With ordinary care, it is possible to get a
transceiver of the type commonly used on 56
Mc. a few years ago to work on 112 Mc. And
because it is possible to use a full half-wave
radiator without its being unduly tall (a half
wave is only 4 feet at 112 Mc.) results about
as good as are ordinarily obtained on 56 Mc.
with a quarter-wave antenna can be expected.

In the 112-Mc. transceiver to be described,
a simple ultra-audion oscillator circuit is used,
which is made superregenerative for receiving
by insertion of a high value of grid leak. A
type GF6 pentode is used as an audio amplifier
to drive the phones when receiving or as a
modulator for the 76 oscillator when trans-
mitting. A study of what changes take place
when the send-receive switch is thrown will
result in a better understanding of how both
tubes do double duty.

Construction

While it is not necessary to follow the lay-
out for the a.f. system shown in the photo-
graphs as the length of d.c. and af. leads
is unimportant, the r.f. portion should be
arranged exactly as shown. This includes the
76 socket, the tuning condenser, grid coupling
condenser, r.f. chokes, and tank coil. The
oscillator circuit is quite simple, but unless
constructed exactly as shown there is a pos-
sibility that difficulty will be encountered.

Figure 1. This compact 112-Mc. trans-

ceiver provides the least expensive

form of mobile operation. The insulated

terminal at the upper left was for a

single-wire feed system which was dis-

carded as inefficient after comparative
tests were made.

e 59 o

www americanradiohistorv.com


www.americanradiohistory.com

o . [Rapio] :

MARCH

Figure 2. The parts to the left should be
placed and wired exactly as explained in the
text. This includes tube socket, r.f. chokes,
tuning condenser, grid condenser, and coil.

The 76 socket, which must have either
ceramic or other h.f. type low loss insulation,
should be of the type that has the terminals
extending straight out the base as an extension
of the jaws that hold the tube prongs. This
results in shorter leads to the coil, as the
length of the socket terminals has to be taken
into consideration at this high frequency, and
it is important to provide as short a path as
possible from the grid and plate prongs of
the tube to the tuning condenser and coil.

The 76 (5-prong) socket is mounted ver-
tically, raised up off the chassis a half inch
or so by means of angle brackets, so that
shorter connections may be made to the tuning
condenser. The socket is oriented so that the
grid (isolated) pin is at the top.

The tuning condenser, a ceramic insulated
midget having but three plates, is mounted on
the chassis by means of a mounting bracket
designed for use with this type midget con-
denser and available as an accessory. The
bracket is fastened to the ceramic portion of
the condenser, thus permitting both rotor and
stator to “float.”” This is necessary because in
this circuit not only are both sides of the
condenser “‘hot,” but if there is too much
capacity from either side of the condenser to
ground there will be an improper ratio of
grid-cathode to plate-cathode capacity and
the feedback will not be of the right value
for best operation. In other words, there
should be no more metal making connection to
either side of the condenser than absolutely

necessary. This explains the insulated coupling
connecting to the tuning condenser shaft. It
should preferably have ceramic insulation.

The coil consists of three turns of no. 14
enameled wire, 15 inch in diameter and spaced
to approximately 1 inch. This coil is mounted
directly on the condenser, with as short leads
as possible. Because a small difference in the
coil dimensions or length of grid and plate
leads has such an effect upon the frequency,
it may be necessary to “prune” the coil a bit
to hit the 112-Mc. band.

The grid condenser should be of the midget
mica type, the smallest available (in physical
size). This should connect from the grid
terminal on the socket to the rozor terminal
on the tuning condenser. The grid condenser
may be seen just under the coil. The plate
terminal on the socket should go directly to
the closest stator lug on the tuning condenser.

The “hot” end of each r.f. choke should
be connected with as short a lead as possible,
one to each side of the grid coupling con-
denser. These r.f. chokes should be the special
u.hf. type, as regular rf. chokes, even the
high-frequency type, have too much distributed
capacity for effective operation at 112 Mc.

The cathode of the 76 is grounded to a
lug under the closest of the two screws which
fasten the socket to the two brackets. The
heater wires and the wires to the bottom of
th r.f. chokes come up through a hole in the
chassis midway between the tuning condenser
and socket. The balance of the wiring is all
below deck, and as it carries only d.c. and
high level a.f., no care need be taken to obtain
short leads. Cabling the wire with waxed
cord as shown in the bottom view of the
chassis is not necessary but makes a work-
manlike job.

To reduce the number of external connec-
tions required, the 415-volt microphone battery
is strapped to the bottom of the chassis as
illustrated. On the front panel are the micro-
phone jack, regeneration control, and send-
receive switch, from left to right across the
bottom. On the rear of the chassis are the
phone jack and a four-prong socket for making
connection to the power supply and heater
voltage. If desired, the phone jack may be
placed on the front of the panel along with
the microphone jack, though it will then be
advisable to mark them to avoid getting the
phones and microphone reversed.

As will be noted in the view of the com-
plete unit in its cabinet, figure 1, a vernier
dial is used. This type dial is desirable because
the band covers only a relatively small portion
of the dial. This use of but little bandspread
was deemed advisable because of the difficulty
in “finding” the band and the effect of various
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antenna coupling methods on the frequency
of operation. Because of lack of recetver
selectivity and due to the low ratio of the
vernier dial, no trouble is experienced with
critical tuning.

The material ordinarily used for tube bases
has a rather poor power factor at 112 Mc.;
hence the base of the 76 is slotted between
the grid pin and adjacent pins by means of
a fine tooth hack saw. One “slice” is taken,
just deep enough to go all the way through
the bottom of the base. Be careful or you will
crack the base; and don’t go too far or you may
crack the stem of the tube. The base should
be held in a vise with just enough “squeeze”
to keep it steady during the sawing process.
Slotting the base in this manner lowers the
losses sufficiently to increase the output
noticeably when transmitting.

The size of the cabinet is not important just
so long as it is sufficiently large to hold all
the components without crowding, the one
illustrated being approximately 7 inches on a
side.

Power Supply

One advantage of a superregenerative re-
ceiver is that it is relatively insensitive to noise
such as is generated by auto ignition systems,
vibrator hash in vibrator power supplies, com-
mutator hash in dynamotor power supplies,
and so forth. Therefore the power supply
need have but the regular af. filter; no r.f.
filtering will be required.

The transceiver power supply should de-
liver between 225 and 250 volts under load.
If the voltage is greater than 250, the 76 will
run too hot and draw more than the maximum
advisable plate current when transmitting. If
the voltage is less than about 225 volts, the
tube cannot be made to superregenerate in
the “receive” position when normal antenna
loading is used. The drain on the power pack
at 225-250 volts is around 42 ma. when re-
ceiving and approximately 65 ma. when
transmitting.

Probably the most practical and least ex-
pensive source of high voltage is a 200-volt
100-ma. self-rectifying “vibrapack,” such as
designated in the diagram. On the highest
voltage tap these packs will deliver approxi-
mately 225 volts at 65 ma. (transmitting con-
dition) and nearly 250 volts at 42 ma. (re-
ceiving condition). A single section “brute
force’ filter of the type used for regular 60-
cycle a.c. power supplies will provide suffi-
ciently pure d.c.

As the vibrapack is used both when trans-
mitting and receiving, a single husky switch
<an be used to apply battery voltage to both
the pack and tube heaters. Wire at least as

61

heavy as no. 12 should be used between the
vibrapack and the “A hot,” as it will draw
between 4 and 5 amperes and even a slight
drop in voltage will result in considerable
reduction in the maximum plate voltage avail-
able for the transceiver.

Stealing Power

Most of the vibrator power supplies used in
the newer auto radios, especially those having
six or more tubes, will deliver around 225
volts under load. This voltage may be robbed
for use on the transceiver by running a lead
from the B plus side of the speaker output
transformer to the transceiver.

A switch inserted in the heater lead to the
tubes in the auto set will prevent these tubes
from drawing heater current when the power
pack is turned on (regular switch on auto
set), and at the same time permit the full
output of the high-voltage pack to be used
on the transceiver, as the tubes in the auto
set cannot draw plate current when their
heaters are not lit. If your auto set is of
the type that has a filamentary rectifier (84,
6Z4, 6X5, etc.) instead of a gaseous cold-
cathode or synchronous vibrating rectifier, the
heater to this tube must not be opened or
there will be no high voltage delivered by
the pack. The heater switch should be con-

Figure 3. Under-chassis view of the 112-Mc.
transceiver. Exact placement of these parts
and length of leads between them is not im-
portant. All grounds are made to the nearest
convenient point on the chassis.

www americanradiohistorv com


www.americanradiohistory.com

o R ,

SUGGESTED POWER SUPPLY

transceiver

Figure 4. General wiring diagram of the 112-Mc.

MARCH

C1—10-pufd. midget, ceramic insulation

C:—100-pufd. midget mica (smallest
physical size)

Cy—0.25-ufd. tubular, 400 volit

C—.002-ufd. tubular, 400 volt

C:—10-pufd. electrolytic, 25 volt

Co—0.25-ufd. tubular, 400 volt

C:—.01-ufd. tubular, 400 volt

Ci—Dual 8-ufd. electrolytic, 450 volt

Li—See text

R1—100,000 ohms, T watt

R:—100,000-0ohm pot.

R3—250,000 ohms, 5 watt

Ri—500 ohms, 2 watts

Re—1 meg., 1 watt

Re—15,000 ohms, 1 watt

RFC—U.h.f. radio frequency chokes

Si—3-pole 2-throw rotary switch,
shorting type

CH:, CH—10 hy. or more, 75 ma.

VP—200-volt 100-ma. ‘‘vibrapack,”
synchronous rectifier

Ti—Midget ‘“‘transceiver” transformer,
plate and s.b. mike to grid

J1, J=—Open circuit jacks

nected so that it opens all heaters excep: the
heater of the rectifier tube.

Because the voltage of the power pack will
go up considerably at no load and there is
a possibility of blowing filter or by-pass con-
densers in the auto set if they are not con-
servatively rated, the heater of the GFG in the
transceiver should be allowed to reach operat-
ing temperature before the regular switch (not
the heater switch) in the auto set is turned
on. Also, be sure not to apply high voltage
to the transceiver unless the heaters in the
auto set are opened, because otherwise both
auto set and the transceiver will draw plate
current, and the combined plate current may
be high enough to damage the power pack.

The correct procedure is as follows: Turn
on heaters to transceiver (assuming high-
voltage lead is connected from auto set to
transceiver). Open heater switch on auto set.
After a half minute turn on regular switch
on auto set. When all through working the
transceiver, turn off regular switch on auto
set. Turn off heaters in transceiver. Close
heater switch on auto set. The auto set is
then ready for b.c.l. operation; just turn on
the regular switch on the auto set.

Antenna

The best antenna for general coverage,
either for fixed station or mobile use, is a
vertical half-wave doublet, placed as high and
in the clear as possible. An excellent mobile
antenna is a “fishpole” exactly 4 feet long
and well insulated at the base.

One advantage of a half-wave radiator over
a quarter-wave radiator as commonly used for

mobile work on 28 and 56 Mc. is the higher
radiation resistance. This higher radiation
resistance results in a broader resonance curve,
which minimizes “dead spots” on the receiver
dial and unequal performance on different
frequencies in the band when transmitting.

Efficient feeding of a 112-Mc. antenna is
a problem, especially if the antenna is more
than a short distance from the source of r.f.
The reason for this is that many feed lines
that have negligible losses at 14 Mc. are sadly
inefficient at 112 Mc.

Unfortunately the rubber insulated cables,
either concentric or twisted pair, are very poor
performers at this frequency. The lowest loss
and Jeast expensive line is the open wire type.
A two-wire line of no. 16 wire, spaced from
115 to 2 inches with ceramic spreaders, makes
a very efhcient line if kept at least 3 or 4
inches away from large pieces of body metal
where the line parallels such metal. The line
is delta matched to the radiator by fanning
it out and attaching it at points 6 inches each
side of center. The line should leave the
antenna at a right angle for at least 8 inches,
and the feeder wires should be exactly the
same length. The feed line can be supported
away from the car body and kept from swing-
ing by means of waxed cord tied to the
spreaders.

The most logical place in the car for the
transceiver is in the glove compartment. If
you look around you can find an antenna of
the type that bolts to the door hinge that
telescopes out to four feet. Most door hinge
antennas are not quite four feet extended, but
if you look around you can find one that ex-
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tends to four feet. Unfortunately the insula-
tion at the base probably will not be good
enough for u.h.f. (there is a voltage loop at
the bottom of a half-wave antenna; hence
insulation is important). However, with a
little ingenuity you can substitute a piece of
micalex, victron, or ceramic material for the
mud or other composition the manufacturer
intended for insulation. Just remember in so
doing that there is considerable torque at the
base of the antenna as a result of the whip-
ping it does while the car is being driven, and
the support should be made sufficiently strong
from a mechanical standpoint.

With such an antenna on the same side of
the car as the transceiver, only a short length
of line will be required to connect the antenna
to the transceiver. Small feedthrough insula-
tors (brown will be less conspicuous on a
dark car) can be used to take the wires
through the side of the car body. If you sell
the car or the transceiver the holes can be
filled with body solder and touched up with
paint for a couple of dollars.

There will be a slight unbalance in the line
due to the fact that the capacity to the car
body is much greater from the lower part of
the radiator. Nevertheless, this type of feed
system (two-wire open line) is the most
efficient that can be used.

Antenna Coupling

The antenna feed line is coupled to the
transceiver coil by means of two turns of
insulated solid hookup wire shoved down
straddling the center turn of the three-turn
coil. It should be shoved down until the
transceiver will no longer superregenerate over
the whole band when the regeneration control
is full on, superregeneration being indicated by
a fairly loud hiss or rushing noise in the
phones when the send-receive switch is on
“receive.” Back off the coupling just enough
to permit superregeneration over the whole
band and then leave the coupling alone until
such time as you make any changes in the
antenna or feed line.

If it is necessary to telescope the antenna
to get the car in your garage, scratch marks
on the telescoping sections to enable you to
extend the radiator to exactly the same length
each time you use the transceiver.

Operating Hints

It will probably be found that the trans.
ceiver does not transmit and receive on exactly
the same frequency. If this effect happens to
be present in exact reverse in the transceiver
used by the fellow you are working, in other

words if his transmits on a higher frequency
and yours transmits on a lower frequency than
when receiving at the same dial setting and
the difference in kilocycles is approximately
the same in both transceivers, you will not
have to manipulate the tuning dial when
shifting from transmit to receive and vice
versa.

In most cases, however, it will be necessary
to jump between two dial settings so that you
will not “chase” the other fellow up or down
the band during the QSO. Just remember
during a QSO to return the dial to exactly
the same setting each time you switch to
“transmit” and both transceivers will stay in
the same part of the band. It will only be
necessary to move the dial a division or two
between transmit and receive to keep from
wandering across the band.

While nearly all 76’s seem to work fairly
well, some makes work a little better than
others. If the oscillator is unstable or cannot
be made to superregenerate strongly, try
another make 76.

A little practice in tuning the transceiver
will make you an expert, as it is really quite
simple. However, it might be well to point
out to the uninitiated that the transceiver is
most sensitive to weak signals when the re-
generation control is right on the “edge” of
superregeneration.

When the transceiver is fired up the first
time it can be checked on “receive” by listen-
ing for the superregenerative hiss. With the
antenna disconnected it should break into
superregeneration when the regeneration con-
trol is advanced to about two-thirds full on.

The transceiver can be checked on “‘trans-
mit” by means of a small dial lamp connected
to a turn or two of wire. When coupled to
the tank coil the lamp should glow brightly,
and increase in brilliancy when the microphone
is spoken into.

Both these initial checks should be made
before installing the transceiver in a car be-
cause it is possible that an error in construc-
tion was made which would permit the
instrument to work on transmit but not re-
ceive, or vice versa.

The gain of the modulator is such that
with an ordinary telephone microphone of the
“F” type one should talk directly into the
microphone in a normal tone of voice. Talking
too loudly will result in overmodulation and
consequent distortion, while talking too far
from the microphone will reduce the trans-
mitting range.

When not using the transceiver be sure
either to throw the send-receive switch to
“receive” or pull the microphone plug. Other-

[Continued on Page 88}
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By E. H. CONKLIN,* W9BNX

December 11 was an “open” day for dx
between the midwest and the east. Near
Boston, W1CTW heard WINY on cw., but
why others were not logged we couldn’t say.
In the hour following 9:30 a.m. central time,
WOTPI in Indianapolis logged WI1IJ,
W3EZM, W3GQS, W2HWX and four others
not identified. W1IJ was calling him. Some
signals were fully R9 on peaks. W2HWX
was working a local and did not hear about
conditions until too late. He received heard
reports from WO9ZJB in Kansas City, from
WO9TPI, and from Henry Morris of Benton,
Illinois.

On December 3, from 10:15 until 10:45
p.m. eastern time, W2HE] was in contact
with a station signing W9GXL located in
Chicago. Signals had the characteristic dx
fade. We wrote GXL at the Indiana address
without result and found no stations in Chi-
cago who heard dx signals that night. It
may be a case of erroneous identification, boot-
legging, or just plain local “fun.” The Na-
tional Bureau of Standards reported no
sporadic-E reflections at that time.

DX Relay

January 1 was probably a bad selection for
a dx relay attempt, particularly with the fol-
lowing day, a holiday, available. That one
can be chalked up against us. We went over
to W9CLH in Elgin and warmed things up,
then tried to find a way to key the carrier
without blowing up the modulator or using
a can opener. Finally with the help of
W9BBU we got the i.c.w. modulation going
nicely but with a continuous carrier, though
we preferred complete keying in case signals
were weak. The first calls to W9ZHB in

* ex WOFM; Associate Editor, Rapio, 512 N.
Main St., Wheaton, Iil.

Zearing  (Bureau County, Illinois) and
W8CVQ in Kalamazoo brought response
from audible but unidentified carriers. We
had brought along a receiver identical to the
one at W9CLH but with an 1851 r.f. stage
in it—which was not able to bring in 30-mile
signals consistently on our own antennas.
Switching to this set resulted in phone QSO’s
with both stations at distances of 70 and 135
miles. The relay messages got off satisfac-
torily in spite of the weak winter signal level.
In the evening, W9ZHB still was able to get
our phone R9 but we had to use code to
handle messages with W8CVQ because modu-
lation was not getting through.

We were impressed by the advantage in
using c.w. whenever dx attempts are made,
switching to phone if the signal is good
enough. Much time is saved that way because
it is then unnecessary to turn off the beat
oscillator and listen to every voice on the band
in locating the dx station. Furthermore, much
better dx is possible with the same equipment.
Another thing was the help given by W9CLH’s
high antenna, consisting of a vertical four-
section W8JK. Several antennas have been
tried there, both horizontal and vertical, and
all beams have brought in W8CVQ but
dipoles have not. The signals were not strong
enough to make the noise silencer useful, but
it was believed that a really good r.f. stage
or two, designed for maximum results on 56
Mc., would lift the signal up to a point where
the silencer would go into action.

We understand that W9ZHB is using a
rotary horizontal rhombic, one wavelength on
a side. It was certainly directive and has made
80-mile work a regular thing all winter, with
R6 signals from Peoria and R9 from W9CLH.
Ed told us that when W9CLH puts up a good
borizontal beam, results will be much im-
proved. He would give us no more details
until he works a W7 to complete his w.a.d.,
or until we come down there in person.

W8CVQ was unable to hear anyone to the
east even with his new acorn superhet. We
understand that some of the necessary relay
stations had not completed their rebuilding
but would be ready for the February 22
attempt.

In Wyandotte, south of Detroit and 130
miles east of Kalamazoo, WS8IUD/RHF, to-
gether with W8NIX and WS8SS in Detroit,
had twelve schedules with W8CVQ during
the week-end. C.w. got through on ten trans-
missions. but phone did not. On one occasion,
W8CVQ got into Ann Arbor on phone. It
appears that an intermediate relay or use of
cw. will be necessary to make the jump to
Detroit consistently in midwinter.

W2MO wrote saying that he was rebuild-
ing on January 1 and was not ready for the
relay. The new final, with 800 watts to a
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tubes, will be finished

have not received reports
handling messages in the
s eve and rebuilding may

re toll. We hope for better
22

& can be relayed to the Atlan

o is now clear because W3RL

3GRL's signals have bridged
..y gap on the southern route, from
reesburg, Virginia, to Hagerstown and Cum-
berland, Maryland. The latter were reached
in a relay last year from VE3ADO via
WS8CIR near Pittsburgh. This requires one
portable station in getting to Hagerstown from
Pittsburgh.

W3RL is located 21 miles west of Washing-
ton and 15 miles across a valley from
W3GLV. He says that if W8CIR can get a
message into Cumberland or Hagerstown, one
more possibility is to place a portable on
Sugarloaf Mt. near Frederick, Maryland, and
work into Baltimore, thus eliminating the
Washington gang. Upon studying a map, he
finds another possibility involving two port-
ables. From WS8CIR the route would go to a
high point near Uniontown or Connellsville,
Pa., to a portable on Alleghany Front Mt. on
U. S. route 50 west of Romney, West Va,
thence to W3FXL at Waterford, Va., W3RL,
W3GMZ and on to Baltimore. This might be
changed by using a portable on Skyline Drive,
Va., instead of W3FXL. We object to the
use of portables, but until concentrated effort
on the Syracuse-Schenectady gap or the one
across Pennsylvania gives us a better choice,
the southern route seems to be the only pos-
sibility.

W3GMZ in Washington says that he is
ready for the relay with 250 watts on
100TH’s, frequency 57,240 kc. W3HDC and
W3AWM are also getting equipped for bigger
and better five-meter dx.

In Allentown, Pa., W3BYF says that he has
never heard stations north or west except
portables but he has been heard by WS8PIK
at Williamsport who used a portable on a
hill back of his home; and other points 100
or more miles in that direction. Better equip-
ment up that way, therefore, will probably
open up the band.

In Albany, W3FBA uses 400 watts. He has
worked west only 18 miles to Schenectady
where he says the boys can get only another
two miles to Scotia. He heard a portable on
Mt. Greylock, Mass., 35 miles away, in No-
vember and has been heard eastward in

Springfield, Ludlow and Pittsfield, Mass. The
more active stations locally include W8JHW,
W2HYO, W2CYW and W2KLZ.

W2KILZ at Johnsonville, N. Y., also feels
that his part of the country is the “missing
link” in the relay. He is right. He can work
WS8JHW in Waterford and W8EID in Green-
wich with R9 signals but no ground wave
contacts have been made west of Schenectady.
He adds that W8ITN in Gloversville operates
on five meters occasionally—that is one-third
of the way to Utica, and only 65 miles from
Syracuse. WBITIN plus some activity around
Utica, Rome and Syracuse may break down
the gap on the New York route! W8SLWA
up in Ft. Edwards, north of Albany, is re-
ported able to work west in the summer, and
a station is said to be in construction on
Whiteface Mountain (W8RZI?).

We hope that fellows in central New York
state will write to us so we can arrange tests
to bridge the gap. We see no reason why
these relatively short jumps cannot be worked
with c.w., moderate power, good receivers and
antennas. The way to get over hills may be
to back away from them a little even though
it makes the distance greater.

In the Boston area, W1CTW writes to say
that one relay route would be to Mt
Wachusett, to be handled by the Worcester
Radio Club. Then to Mt. Wilbraham, where
WI1AWW or another Springfield station will
be available. From there, a route through
Connecticut to New York City can be worked
out. A message has already been passed
along this route to Albany and down the
Hudson River to New York.

Equipment

W3BYF is still testing receivers and cannot
find a commercial superhet or converter that
will beat a well-built set designed just for
the one band. Perhaps he is expecting too
much of the band-switching all-wave jobs.
Almost any purchased receiver will work
better on 56 Mc. if the grid clips of the
detector and r.f. tubes are removed, and new
tuned circuits hooked in. This doesn’t require
cutting into the set and is the easiest solution
to the sensitivity problem. W8MSK in Bir-
mingham, Michigan, 40 miles northwest of
Detroit, felt last spring that his factory job
should be whooped up, so he built an acorn
954 r.f. stage especially for five meters, in-
cluding a new detector tuned circuit. With it,
he heard W8VQO in Akron, WS8CIR near
Pittsburgh, and other Ohio and Pennsylvania
stations with some consistency during June
and July.
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Recently we had a discussion of ham prob-
lems with an RCA tube engineer who indicated
that the sharp cutoff tubes, particularly the
acorn 954, are our best bets as superhet mixers.
Of the standard tubes, other than the acorns,
he indicated that the sharp cutoff high mutual
conductance tubes (1852, 1851, 1231) are to
be preferred if the intermediate frequency is
1600 kc. or higher so that there will be no
“pulling.” The operating conditions for the
1852 as a converter are: 300 volts on the
plate; screen fed from plate through dropping
resistor to provide 150 volts to screen; cathode
bias resistor at least 1000 ohms; inject 3 volts
r.m.s. or higher into the number one grid
There seems to be no objection to the use of
these tubes as mixers on lower frequencies as
well.

Austin Forsyth, GG6FO, has been making
rather consistent contacts up through Decem-
ber with G5BY, 126 miles away. We mention
it at this point because he feels that while
the superhet has many advantages, an efficient
straight regenerative receiver will find anything
coming into the aerial on 56 Mc. just as on
other bands, and he has yet to see a com-
mercial superhet on this band which will do
better than even a moderately good detector
and one audio stage, even without an r.f.
stage. W3GLV and others have already made
this clear to us, although they have indicated
the necessity of using a firm antenna or an
isolating r.f. stage, and either a voltage stabi-
lized plate supply or a small B battery on at
least the detector screen. So drag out the old
superregen, change the grid leak to make it
straight regenerative and test it against your
superhet or converter on a really weak signal.

We have heard some comments about noise
silencers not operating on 56 Mc. Quite often
this is the fault of an insensitive receiver
rather than of the silencer. A good r.f. stage
up front or more antenna pick-up will usually
fix it.

G2BI finds that even one-turn links must
be connected right, the difference being some
four times in grid drive. We have had the
same trouble on other bands, due to uninten-
tional interstage coupling which can buck or
aid the link coupling.

A lot of five-meter beams, W3BYF says,
give louder signals when only one feeder is
connected to the receiver—but his WS8JK
antenna is well enough balanced and receiver
capacity coupling sufficiently low so that both
feeder connections are necessary on dx signals.

Last month we incorrectly mentioned i.c.w,
as illegal. While one rule simply moves the
frequency limits of the stability paragraph,
another specifically states that A2 emission can
be used above 56 Mc. We suggest, however,

that i.cw. be used with an interr.
rather than simply keying the n
whenever possible. This will permit
it at a greater distance.

Simple Compliance

Another thing about these regulations
that they do nos require crystal control. The
fellows that have left the band because of
the understanding that they must stabilize,
need only disconnect the modulator for c.w.
and adjust the oscillator so that it won’t yoop
too much when keyed.

When we were at WOCLH on New Year's
day we worked a Chicago station that used
only one small duo-triode receiving tube in
an m.o.p.a. and had satisfactory stability under
modulation. Perhaps it isn’t so hard to get
on phone at that.

V Wheel Operation

In Atlanta, W4DYH has been using a V
wheel which was heard by WINY on De-
cember 11. Past discussions with the FCC on
this have brought out the point that there
may be a useful result of such operation,
which should not necessarily be classed as
superfluous, especially if unmodulated and
not creating local interference. The theory of
such operation is that someone ought to check
up on the character of the radiated signal and
be in a position either to take it off the air,
or telephone someone else (not necessarily a
licensed operator) to do it if interference
with other services occurs.

Olio

We knew we could find another word mean-
ing potpourri, vegetable stew or conglomera-
tion. It's olio. So we bring you here miscel-
laneous items and comments from here and
there. We could use more letters from the
gang during the coming months. Don’t forget
us!

From Indianapolis, W9TPI writes to say
that this column has helped him to get ex-
tremely interested in the five-meter band and
he will stick it out a year even if no dx con-
tacts are made. He has a 100-watt m.o.p.a.
Other active stations in town are W9VXR-
NPV-VNV.VPN-DSC-EMR. Neothing doing
on 112 Mc. as yet.

Around Boston the band is very quiet dui-
ing rebuilding, Calvin Hadlock says, but is
getting  more active gradually. In mid-
December a round-robin was attended by
fourteen stations, all crystal controlled. It
sounded like Utopia.

W2AM]J is still about the best signal coming
through at W3BYF in Allentown. Lately

[Continued on Page 887
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Shortly after I return from my annual va-
cation from the grind of aligning the feeble
signalinhalers foisted upon the gullible pub-
lic by the Whoosis Radio Co, there is a
resounding shakeup in the ranks of Zilch
Communications, Inc. The intermediate re-
sult of this shakeup is one vacancy in said
ranks. The resulting scramble among the lo-
cal gang was approximately the same as when
the hotel phone kicks out a nickel during a
ham convention.

When the hubbub is finally over and the
smoke has cleared away I find myself firmly
installed in the Zilch transmitting station. In-
stead of tuning receivers, my life has been re-
duced to a routine of checking frequencies,
replacing tubes, and reading oven thermom-
eters.

Shortly after my ensconcement in the new
position, strangely enough we commence hav-
ing trouble with the jugs in the 500-watt
amplifier stage of the rig. It is quite en-
barrassing to me as such failures most fre-
quently occur during my watch. But 1 man-
age to stand up under the strain and in a
short while, with the aid of parts picked up
here and there, I manage to get a really
hefty ham rig going. It is not long before I
find myself in the category of those who
naively relate to their brethren, “It's amazing;
I reduced the input to 900 watts and I still
get out.”

Things go along swell in their own limited
way and eventualiy the chief operator, Jack
Dunkheimer, returns to the fold after a leave
of absence which started shortly before my
name was inscribed on the payroll book. With
the return of Dunkheimer the other lads feel
it necessary to impart a bit of information
concerning our boss. They go on to relate
that Jack, while being tops in intelligence and
ingenuity, is actually a lazy lout. Further-
more, he has an OW who actually knows

BY LEWIS B.

radio, being second only to Dunk in the re-
spect. They say that he even goes so far as
to let the little woman come out and do his
work for him when he, the Great Dunkheimer,
feels indisposed. And to cap the climax they
even go so far as to state that Mrs. D. is
quite R9 in her own right.

Now all this information is a bit confus-
ing, to say the least. In the first place, Jack
appears to be about as fine a fellow, consider-
ing the fact that he is of the genus radio
operatoris, as you would like to meet. In the
second place, dating from my earliest days as
a ham | have been firmly convinced that the
desirable of the species have no time to learn
the code and other technical matters. In fact,
as far as I was concerned, all female radio
operators worthy of the name could be
classed . and I wasn't interested in that
class. Thus it was with great curiosity, but
with no heart pounding in spite of the other
operators’  signal-strength rating, that I
awaited my first encounter with the chief’s
little helpmate.

In the meantime, due to the fact that
more S500-watt tubes have been going soft,
I am welcomed into the best ham circles and
am having quite a whirlwind social life. One
day I report for the four p.m. to midnight
trick and am immediately informed that the
female wonder is coming to work at mid-
night to substitute for Jack. Now a guy who
would send his wife out for the graveyard
trick could easily be accused of brutality in
the first degree. [ was beginning to change
my opinion of Jack; maybe the rest of the
ops were right after all.

About 11:55 p.m. I am restored to aware-
ness by the sound of tires crunching on the
gravel driveway, followed by the click of high
heels on the steps. What follows is rather

[Continued on Page 92]

COE, WO9CNY

e 67 =

www. americanradiohistorv.com


www.americanradiohistory.com

ADIO

68

4oLl

40§30} JWES Y} AQ SUOISUIWIP Ay}

Burd|dynw pue 7 Aq Aduanbaiy oyy Buipiaip Aq Aesse 43jpw-Q7 € jo suolsudWIP BulLIUIBIAP JOj PISN IQ UED JUIY UMOYS jIeyd aygp

'4042221p 3y} 40j Furreds yjBudjdAem S| pue 10333331 Ay 404 Buideds yjluajadem |'Q :pajendjer sem
HeYd 3y} yoiym 1oy sdurdeds ayy asn (jam se ysni jySiw duo pue ‘43A3mOy ‘paucijudw suoyeuiquiod Susdeds 3aayy Ay 30 Aue yym uonesado ui
22Ud4d441p 34 St 249Y)  cAdesndde jo daifep Aue Yum syjBud] Judwdld 334403 2y} Buluiwiagep Joj pasn aq 428u0] ou wed YjMasay
umoys Heys> ayy pue (sjudwajd dyisesed ayy 40j jsed) je 40) SJUIWID Iy} Joj SY§3uad) Mau autnbaz |pm Bupeds ayy Bunayy ‘Y4Buajaaem
S1°0 404231434 dy} pue yjuaj e paseds aq Aew Jojdallp ayy 4o ‘Yidudjaaem yjuay e paseds aq yjoq Aew 40j231j31 pue 032241p Y} ‘adueisui Jog
‘UBAIZ 2504} 2q jou Padu pue ‘Aleljiqie a4 JIHUE JOIQUIIAON BYyf Ul Aeuse Y} 40} udaai2 sBuideds ayy jeyy yno pajurod aq pinoys §

"Aessy pasedg-3s0) juswiajg-sosy) oy $ieYyD uoisuswiqg

1333 *H1ON3T 1334 *HLON3T

:o.oohonvnm_b_.:xo.\m_cnunvn.m.F_:o—ao»onvnm,\0_:9oo~onv=m\ﬂp

T _ AN oge

/ 1 - - . = / —1— vee

/7

/r - S . = 22
A\

8 il F—1 ez

. se2

a4

-4

992

92

062

162

\1<
v

LS
L o2

7
.

—_— -

b b 13
S o o
vn

I

_
s b
¢ IS

NoO
3HDNI *ONIDVES Y 10

oor

e6¢

v'6E [

v2e f[—
n zee

e —

z'ov —-—I
R
6 [ —

zezy ——
ocv
L4

»
IS

z'es
0'e9
eze
e'29

2
°
S

S3TDADVOIN “ADNIND3YS

www americanradiohistorv.com


www.americanradiohistory.com

Three-Element Close-Spaced Array

Judging by comment heard on the air and
from the volume of correspondence received
concerning it, the three-element close-spaced
array described in the November issuc* is
taking the country by storm. While it should
be realized that for maximum directivity it is
advisable to adjust the parasitic elements indi-
vidually in each installation, many amateurs
seem reluctant to prune the elements and
prefer to put up their array “ready cut” with
the assurance that the dimensions will be suf-
ficiently accurate to give good results.

For the benefit of these amateurs the accom-
panying chart on the facing page is given.
This chart has been found more accurate than
the one appearing in the November article,
though the latter is sufficiently close to give
excellent results.

* Gioga and Dawley, “The Three-Element
Rotary,” Rabio, Nov., 1938, p. 13.

lonospheric Soundings for Amateurs

Two errors were made in the equations that
appeared in the January article by A. W.
Friend, “lonospheric Soundings for Amateurs.”
The first appeared in the caption to figure 5
on page 102, the last line of which reads
“"A = ¢"" when it should read "A = O.”

The second appears on page 104 in the
equation to determine the puise length from
the diameter and speed of the disc and the
size of the contacts. The equation reads:

t 60 (a + b)
7D (rp.m.)
It should read:
60 (a + b)

t e
7D (r.p.m.)

A T20 100-Watt Phone

An omission was made in the schematic
drawing of the Jones T20 phone rig described
in the article beginning on page 38 of the
January Rapio. The center-tap was omitted
from the driver transformer of the TZ20
modulators. The tap on this transformer
should connect to ground.

1939 FCC Amateur Examination Schedule

No examinations are given on state or
national holidays. Information regarding ex-

)
U U

aminations for which exact addresses and
dates are not given may be obtained from the
Inspector in Charge of the District.

Albuquerque, N. Mex.: April 22, October 21

Atlanta, Ga., 411 Federal Annex: Every Tues-
day, Friday and Saturday

Baltimore, Md., Fort McHenry:
Wednesday and Saturday

Billings, Mont.: Sometime
October

Bismarck, N. D.: Date unannounced, cor-
respond with Inspector in Charge of the
District

Boise, Idaho: Sometime in April and October

Boston, Mass., 7th Floor, Customhouse: Daily
except Thursday

Buffalo, N. Y., 514 Federal Bldg.:* First and
third Saturday of each month, other days
by appointment

Butte, Mont.: Sometime in May and No-
vember

Chicago, Ill, 246 U. S. Courthouse Bldg.:
Every Saturday

Cincinnati, Ohio: Sometime in May, August
and November

Cleveland, Ohio: Sometime in April, July and
October

Columbus, Ohio: Sometime in March, June,
September and December

Dallas, Tex., 302 U. S. Terminal Annex Bldg.:
Every Tuesday

Denver, Colo., 504 Customhouse: First and
second Saturday of each month

Des Moines, lowa: April 14, 15; July 14, 15;
October 13, 14

Galveston, Tex., Room 404 Federal Bldg.:
Every Wednesday and Saturday

Hilo, T. H.: July 21 and 22

Honolulu, T. H., Aloha Tower:* Every Mon-
day and Saturday

Jacksonville, Fla.: June 3 and November 4

Juneau, Alaska, P. O. Box 2719: Examinations

Every

in  April and
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given at convenience of the Inspector. Ar-
rangements should be made by correspond-
ing with the office.

Kansas City, Mo.,, 609 Pickwick Bldg, 903
McGee St.: First and third Friday and Sat-
urday of each month

Kaunakakai, Molokai, T. H.: July 17

Lanai City, Lanai, T. H.: July 18

Lihue, T. H.: August 11 and 12

Little Rock, Ark.: April 18 and September 12

Los Angeles, Calif,, 1105 Rives-Strong Bldg.:
Every Monday and Saturday

Miami, Fla,, Room 314 Federal Bldg., P. O.
Box 150: Every Tuesday and Saturday

Nashville, Tenn.: May 19, August 18 and
November 17

New Orleans, La.,, 326 Customhouse:* Every
Monday, other days by appointment

New York, N. Y. 748 Federal Bldg, 641
Washington St.: Every Tuesday, Thursday
and Saturday

Norfolk, Va, Room 402, New P. O. Bldg.:
Class A daily, all classes every Friday and
Saturday

Oklahoma City, Okla.: May 13, August 12
and November 18

Philadelphia, Pa, Room 1200 Customhouse,
2nd & Chestnut Sts.: Every Wednesday and
Saturday by appointment

Phoenix, Ariz.: 2 days sometime in April and
October

Pittsburgh, Pa.: Sometime in March, June,
September and December

Portland, Ore., 207 New U. S. Courthouse:
Every Friday and Saturday

Salt Lake City, Utah: Sometime in March and
September

San Antonio, Tex.: March 11, June 10, Sep-
tember 9 and December 9

San Diego, Calif., 503 New California Bldg.:
Examinations given at convenience of the
Inspector. Arrangements should be made
by corresponding with the office.

San Francisco, Calif., 328 Customhouse: Class
A daily, class B every Monday and Satut-
day

San Juan, Puerto Rico, 303 Ochoa Bldg., P. O
Box 1353: Examinations given at conveni-
ence of the Inspector. Arrangements should
be made by corresponding with the office.

St. Louis, Mo.:* May 12, 13; August 11, 12;
November 9, 10

St. Paul, Minn., 927 Main P. O. Bldg.: First
and third Saturday of every month, other
days by appointment

Savannah, Ga., 208 P. O. Bldg,, P. O. Box 77:
Examinations given at convenience of the
Inspector. Arrangements should be made by
corresponding with the office.

Schenectady, N. Y.: Sometime in March, June,
September and December

Seattle, Wash., 808 Federal Office Bldg.: Every
Friday

Spokane, Wash.:
November

Tampa, Fla, 203 P. O. Bldg.: Examinations
given at convenience of the Inspector.
Arrangements should be made by cor-
responding with the office.

Wailuku, Maui, T. H.: July 19 and 20

Washington, D. C., FCC Headquarters: Every
Thursday, other days by appointment _

Winston-Salem, N. C.:* May 6, August 5 and
November 4

Sometime in May and

*If the first Friday falls on a holiday, examina-
tions will be gien the following Friday.

“ All examinations begin promptly at 9:00 a.m.,
local time, except at New Orleans, La., Honolulu,
T. H., and Winston-Salem, N. C., where they be-
gin at 8:30 a.m. Examinations on Friday in St.
Louis bhegin at 12:00 noon.

Thanks

Although there are probably many readers
of our Rapio HaNDBOOK who do not read
RADIO this seems about the only place to ex-
tend a blanket “thank you” for the many let-
ters of comment which have been ‘received
with regard to the current edition. Apparently
the policies which the editors have followed
since the inception of this book have this year
really “rung the bell.” Only one query crops
up with any regularity: why do we accept
advertising in that book? The reason is finan-
cial: without the revenue from advertising its
cost would be much higher. Most of the
larger technical book publishers charge from
$5.00 upwards (and mostly upwards) for
books which differ physically only by having
a fancier binding—and perhaps less informa-
tion! As we've pointed out on this page be-
fore, the difference between the price you do
pay and the price this book would otherwise
have to carry is a gift to you from its adver-
tisers. Won't you reciprocate by giving pref-
erence to their products when suited to the job
at hand?

o

Errors

One reader, who is evidently affluent enough
to read Fortune, writes in to suggest that we
offer $5 to the first reader to point out to us
each error in RaDIO. No, thank you. We ap-
preciate the implied compliment, but we our-
selves have no delusions of having yet attained
that degree of accuracy. While there’s life,
there’s hope.
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TAYLOR TUBE MANUAL

The 1939 Taylor Tubes Catalog and
Manual is now available to radio amateurs
and other interested parties. The book com-
prises 44 pages, 8V by 11 inches, and is well
illustrated. The first 14 pages of the manual
are given over to descriptions of the various
types of Taylor tubes, their operating charac-
teristics, and prices. Two additional pages
contain the characteristic curves of twelve of
the most popular types of Taylor triodes.

The balance of the manual is devoted to
general tube information, operating sugges-
tions, and descriptions of four complete Taylor
designed transmitters and other additional
equipment. The first of the transmitters is a
275-watt-input phone rig with instant change
between two bands and quick change between
any of the other bands. Two separate r.f.
channels are employed; one is used for the
lower-frequency bands, and the other for the
h.f. bands. Another of the transmitters em-
ploys a T21 into a TZ40 in a quick-band-
change c.w. rig.

The other two complete transmitters are:
a 450-watt phone rig with a pair of T55's

Calls Heard

Numeral suffix indicates “R” strength. Send Calls
Heard to Calls Heard Editor, c¢/o RADIO, 7460
Beverly Blvd., Los Angeles, Calif.

Edgar H. Adler, W1DYV
6 Clinton St., Faunton, Mass.
October 14 to November 14, 1938
(14 Mc. c.w.)

CT1PC-7; EI4J-7; FS—AD-7; AM-5; SJ-6; RJ-5; FABBG-8:
HBICZ-3. 11—E|-6; KN-6; MH-6; LX1JZ-5; ON4—AUV-6.
AW-6; BRD-5: DX-5; FE-6; FL-5; OH6NS-5 PAO—CE-6:
CN-5; FV-6: P0O-6; PJIBV-4; SM—5NK-5; 5YV-6; 6VX-7;
SU1DB-6; VP2—AB.9; AT-7; LC-6; VQ2MI-5; vQ4CT-4;
YMAJAS-S; XE1AG-8; ZK1—JI-5; JG-5; Z1.—1MB.9;
2FA-5; 3JA-6: 4CK-6: ZS—1AG-6; 1BA-5; 1BC-6; 1BG-5;
1CN-5; 1DA-5: 2Y-7; 2AC-5: SCW-6; 6BF-6; 6BZ-7; 6DM-5;
6DW-4; 6EH-5.
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modulated by a pair of TZ40's, and a 10-160
transmitter with a single T55 modulated by
a pair of TZ20's. A one-kilowatt final using
T200’s and the 100-watt grid-modulated 814
transmitter described in the January, 1937,
issue of RADIO are also described.

WHOLESALE MASTER CATALOG

A new master catalog of 188 pages has just
been announced by Wholesale Radio Service
Co., Inc, 100 Sixth Avenue, New York City.
Its unusually large size is made necessary by
the additional lines of public address and
photographic equipment now being handled
by the company. Forty pages are devoted to
an enlarged listing of the unusually compre-
hensive variety of standard cameras and
photographic equipment and supplies.

Copies of this new master catalog are ob-
tainable without charge by a post card request
to the above address, or by personal call at
any of the following branch stores: Chicago,
901 \W. Jackson Bivd.; Boston, 110 Federal
St.; Atlanta, 265 Peachtree St.; Bronx, N. Y.,
542 E. Fordham Rd.; Newark, N. J,, 219 Cen-
tral Ave.; Jamaica, L. 1., 90-08 166th St.

October 30 to November 13, 1938
(28 Mc. phone)

G—21S-9; 2VG-6: 5SA-7; 5TP-6; 6G0-7. 6VP-6; BMX-8;
VE4ZU-5; ZS6DW-4.

(28 Mc. cw.)

N4—GJO-6; GXF.7; PQU-6; VIV-6; F'S—BS-6; CP-7;
RR-7; —2CR-8; 2DH-5; 2PL-8; 2X(C-6; 5BD-8; 5L1-6;
5SR-6: 5XY-7; 6KS-6; 60Z-7; 6RB-7; 6WY-6; 6YR-9; 8IP-7;
8PA-6; GM—6XW-6: 8FR-7; BMI-5; HC1FG-5; 11IT.7;
ON4—KM-6; EJ-5; PA—KV-6; Q2-6; XR-6.

Cadet Amateur Radio Club, W2KGY
West Point, New York
(14 Mc. cw.)

EPARK; FBBAB: FIBAC; J—2KG; 2KN; 2NF; 2NG; 3FJ;
5CC; K6—PMP; TE; KA—1AP; 1BC; 1FG: 1JZ; 3KK;
0Q5AQ: PJ1BV, PK—I1BO; 1MF; 1TG; 1TT; 1Ri: 2RN;
3EM; PK6XX; TF5M; U6WB; VQ(i8—=AB; Al; VRAAD; VS2—
AE; AL: VS6A0; VSIRF; VU—2EU; 2F0; XL —IXA;
6ST; 6TL; 7CK; BCM; BNR; ZD3AB; ZK1UG.

[Continued on Page 96}
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What's New . . . .

NEW 5-10 METER RECEIVER

Recognizing the growing interest in the
u.hf. range above 26 Mc., Hallicrafters has
announced a new receiver that covers only the
range from 27 to 68 Mc. The receiver, known
as the Hallicrafters Skyrider *'5-10,” covers the
above frequency range in two wavebands with
an 1852 r.f. stage on both bands. Through
the use of this u.h.f. rf. amplifier tube and
since the receiver covers only the u.h.f. bands,
selectivity, sensitivity, and image rejection are
considerably better than in conventional low-
frequency receivers that have u.h.f. coverage.
A total of 8 tubes are employed in a super-
heterodyne circuit. Through an unusual wiring
arrangement the receiver may either be
operated from the 110-volt a.c. line or from
an external vibrator supply operating from a
storage battery. Thus the set is well adapted
to portable-mobile operation in addition to its
suitability for home-station use.

RADIO-FREQUENCY RELAY

The Gordon Specialties Company, Chicago,
Illinois, is now manufacturing a heavy-duty
r.f. relay that is especially well suited for
antenna changeover, multi-band transmitter
tank switching, and 60-cycle power switching.
The heavy 34-inch silver contacts and ample
use of Alsimag 196 insulation make the relay
very satisfactory for high-power antenna
switching. The relay is double-pole double-
throw in design and the two sets of contacts
are well separated by a strong Alsimag bar.
The wide spacing of the sets of contacts is

.

advantageous when the relay is to be used in
an open-wire transmission line since there is
no serious disturbance of the transmission line
characteristics.

The contactor is solenoid operated by a
110-volt 50-60 cycle coil which draws approxi-
mately 5 watts. The 4-1b. pull of the solenoid
insures that the contacts are firmly closed
when the relay is operated. The spacing of
the open set of contacts is approximately one-
half inch—ample spacing for the potentials
encountered in voltage fed antenna systems.
All metal parts are heavily plated and the
base is equipped with rubber mounting feet
to insure quiet operation.

NEW ACORN TUBES

Three entirely new types of acorn fubes
have been placed on the market by the RCA
Manufacturing Company. All three of the
tubes, 957, 958 and 959, have low-current
filaments of the coated type as contrasted to
the previous types of acorn tubes which were
equipped with indirectly heated cathodes. The
filament of each of these types can be operated
from a single tlashlight dry cell. The power
requirements of the filaments are extremely
small when compared to existing tube types;
the 957 and 959 each require only 0.063 watt
(one-sixteenth watt), while the 958 with its
greater power handling capabilities requires
0.125 (one-eighth) watt of filament energy.

These tubes are designed for use on the
ultra-high frequencies, as were their predeces-
sors in the acorn family. Due to their extreme
economy of both plate and filament energy,
in addition to their very small size, they are
very well suited for use in compact portable
and other battery-operated equipment where
minimum size and weight are important con-
siderations.

The 957 Triode

The 957 is a triode with an amplification
factor of 16 and is designed especially for use

[Continued on Page 94}
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Seattl‘e,-\Warsh.

Dear Hon. Ed.:

Scratchi are got such stewpendus idear in
bonnet that he got to sitting rite down and
rite you a communication about wonderful
skeem. Scratchi have idear for new sistem
what are enable c.w. amchoors all over world
in any langwage to make talk to each other
in spite of fack that cannot understood each
other's langwage. Scratchi are get the idear
after coming to conclusion after much insen-
sive study that a dot and a dash are the same
in any langwage. Just lissen for yourself,
hon. ed., a Rushing and a Messican are make
dots which are sound eggsactly alike. This
are give the sistem collosus advantage over
various internashonal langwages being pro-
moted, as are not having to learn how to make
with mouth new sounds which are not sound.
ing at all like anything ever heer in native
langwage.

The Scratchi sistem are also have the im-
portance advantage that it are a grate time
saver. Not only are it much quicker to learn,
but are much faster to use, as it are based
on same idear as Q signals, only more in-
cloosive. For instinks in the Scratchi code
sistem, which after much deliveration have
decide to call the Scratchifisti Internashonal
Code, the simbull B4USMNX are meening the
same in all langwages of the world inclooding
American:

“Very pleezed to QSO, especial if you are
dx and particular if you are a new zoan for
me. The wether, a descripshon of my rig and
antenna, and you signals strength will be on
QSL card which will ship to you. Incidentally
if you are reel gentlefellow you will sending
me ditto, which I will appreshiate very much,
especial if you are dx and praticular if you
are new zoan for me, and if not sending same
you are a bum. In fack if you are in zoan
23 and don't QSL you are a lice besides. T
don’t having nothing reely importance to talk
about so will be see you again soon but not
too soon. Thanks for fine bizness QSO and
very bestest regards.”

Just think, hon. ed., how much time, efforts,
and electricity will be save, especial if latter
are pay for. In fack, might be a good idear
for U. S. A. amchoors to using Scratchifisti
Internashonal Code when each working one
another, on account of many desirabull
feechers such as save wear and tear on key.

Scratchi are seek counsil of lawyer man on
patent the sistem, but are discover cannot get-
ting perteckted on this grate idear, so are
decide mite as well be altrooist and filanthrow-
pist and donate the Scratchifisti Internashonal
Code to the world free of charge, which are
very cheep indeed, hon. ¢d., and even are
willing so long as cannot getting rich myselfs
from same to let you sponsor the idear in
RapIO at no cost, which are reely a bargan.

Pleez let Scratchi know if you are interest
in make RaADIO famus as magazeen which
bring this boom to mankind to attenshon of
public, and will get husy on figure out rest
of the 25 code simbull which are need to
cover all the things that amchoors ever talk
about inclooding answers.

Respectively yours,
HASHAFISTI SCRATCH]I

2ueslion LBoxr

I am plunning 10 build « new transmitter and 1
bave the r.f. section all figuved ont, but 1 am
somewhat puzzled as to the amount of audio
power necessary to plate modulate the final umpli-
fer.  Most textbooks state that andio power equal
to 50 per cent of the class-C amplifier d.c. input is
required. However, | have been told, and have
seen the siatemenut in print, that the modulator
need only have an audio output equal 10 from one-
fourth 10 one-third of the class-C input. Will you
please clarify this situation?  Actually, how much
andio power must 1 have fully to modulate mxy
500 watts input?

There is a great deal of misapprehension about
the modulator power question as concerns ama-
teur transmitters. This is due to the fact that
modulator tube ratings are based on sine-wave out-
put, while amateur transmitters are used (or should
be used) for the transmission of speech only. The
latter conditions are somewhat different from those
set up by the manufacturers in determining their
ratings.

Based on the sine-wave condition, the average
audio output of the modulator must be one-half
of the d.c. input to the modulated stage for 1009%
modulation. Since the average power in a sine
wave is exactly half of jts peak power and the
average power in a speech wave is considerably
less than half of its peak power, it would seem

[Continued on Page 94}
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Detroit, Mich.

Sirs:

There are now in the state of Michigan
about 400 to 500 amateurs who have received
from the Secretary of State their 1939 auto
license plates having their station call letters
instead of the usual numbers.

W8NEFR'’s efforts and the splendid coopera-
tion of Leon D. Case, Secretary of State, made
this possible. The idea was originated as an
encouragement for hams in the Detroit area
to join the Great Lakes Amateur Radiophone
Association, Inc. W8NFR compiled a list of
call letters of amateurs interested in the idea.
He also contacted the Secretary of State's
office where he found them receptive to the
idea and very willing to help.

Some few amateurs thought they would
beat the rest of the gang in getting these
special plates by sending their requests direct
to the Secretary of State. If very many had
done this they might have upset the plans.
However, in each case the Secretary of State
sent these few hams a letter instructing them
to request the special plates through W8NFR.
In this way a single list of 400 to 500 hams
was compiled, which was sent as one group
to the Secretary of State, thus carrying more
weight to the request. It also simplified the
work at the Secretary of State’s office.

We are sending you the above information
as in some way or other hams throughout the
country have found out about this and
WS8NFR has received letters from practically
every state asking how we did it. If you wish
any more information please contact either
W8SS or W8NFR.

KENNETH E. STECKER, W8SS
(Secretary of The Great Lakes Amateur
Radiophone Assn., Inc.)

Chicago, Ill.
Sirs:

I am an enthusiastic short-wave listener
who, if it were not that so many other inter-
ests keep me busy every minute, would prob-
ably be a licensed amateur by now. I think it is
a very fascinating hobby, but because business
and other affairs take up so much of my time,
I find it necessary to pursue a hobby that af-
fords some physical exercise; otherwise I
would get very little.

A friend of mine who is an amateur gets
his exercise by running up and down the roof
putting up a different type of antenna every
couple of days, but I probably would be un-
fortunate enough to get one up the first time
that worked to my satisfaction and I wouldn’t
have further excuse for running up and down
ladders twenty times an evening. So I stick to
golf.

But some day soon I hope to be able to
take more time off from my work, and when
that time comes I'm going to get a ticket and
get on the air. When I do, my amateur
activity will consist entirely of working the
“rig.” Experimenting does not appeal to me;
talking to fellows all over the world does.
I am not even going to build my own trans-
mitter. [ can afford to buy a factory job
that would work much better than anything
I could ever build; so why should I attempt it?

What bothers me is the attitude of some
of these self-styled “engineers” on the air
who look down their nose at anyone who
doesn’t build his own station equipment. I
realize that to some it is a very interesting
phase of the game, possibly e ¢ « more so than
operating, and I have nothing it admiration
for the fellow who can desig~ . nd construct
an elaborate transmitter a.d p=t it working
properly. And I can u:il-rstand and pardon
his pride in his accompi.shmen Tat why
some of these fellows should taxc such a
scornful attitude towards the “dope’ that isn’t
particularly interested in the technical side
of radio and just gets by the examinatinn by
the skin of his teeth is beyond me.

I'm not such a hot golf player but I'll bet
I could trim the ears off some of these
patronizing “class-A engineers” that clutter up
the 20-meter plone band telling everybody
how smart they are and what a fine rig they
built for themselves (probably by duplicating
a transmitter described in RapIO). But just

[Continued on Page 93]
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Supporting the Rotary Beam
{Continued from Page 141}

= =
A BIG SCREWEYE "~
ABOUT 8FT. OUT
FROM CENTER z
l

s

CSSCREW-EYE

3-FT. HANDLE
o

|
AN
F 17X 2 wOOD

\
L Husky Hook
BOLYED ON

ENQUGH ROPE TO MAKE
REACH GROUND HAREZ
Figure 8.

Details of the handles which are used to con-

trol the boom from the ground during the

tipping process. The handles are unhooked
after all adjustments have been made.

strength tests indicate that the power gain
has been tripled while the reduction of inter-
ference from the back and sides is almost too
good to believe.

The total cost of all lumber, metal, welding
and incidental hardware was around $15.00.
Even if the cost had been twice this figure,
the money would have been considered well
spent on a cost-to-performance and satisfac-
tion basis.

i3

Reflector
{Continned from Page 23}

The ‘‘Square-Corner

is the product of the square of the current
in the element and the resistive part of its
impedance. Then due to symmetry, we may
write for the total power in the four elements,

4P = Ixz 4 [Ru' R;L + Rn = lez], whcre,
Rii = the self-resistance of element 1,
Ri. = the loss resistance of element 1,
Ry the mutual resistance of elements 1

and 4, etc.

The current in element 1 is then,

h'= —_—

Ry + R 4 Ry — 2R

The current in a half-wave antenna with
the same power input, P, is

—
- where,
Ror

Ioh= —

RO()

Roo == the self-resistance of the half-wave
antenna and

the loss resistance of the half-wave
antenna.

Row

Old Man Centralab took his baptism in a
furnace at 2500°F.

He laughs at such temperatures as 200 de-

grees . . . the sort of heat he has to take
sometimes when he is parked near a ballast
resistor or a transformer in a radio receiver.

Even where chassis temperatures ARE ele-
vated the Centralab resistor, with its com-
plete ceramic construction baked at 2500
degrees, laughs at a mere 200 degrees.
Where ordinary fixed resistors break down
under temperatures of 200° or even less,
Centralab is positively unaffected.

Join the thousands of Centralab addicts . . .
specify Centralab for original equipment or
replacements.

MOVIOED BaxuLITE

CERAMIC CONDUCTOR

COPPER Boray wiRk

Baptized in fire at 2500 degrees
. . . hard as stone. Center ceramic
core, and ceramic jacket fired to-
gether to form a single shock-proof
unit. Pure copper covers resistor
end for wire lead contact.

CENTRALAB: Div. of Globe-Union Inc.
MILWAUKEE, WISCONSIN

Cen

RESISTORS
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The current factor thus becomes,

I, '/ Roo + Roc
i n Ru = R.. + Ry — 2R,

The expression for the gain in field intensity
of the square-corner reflector over a single
half-wave antenna is then,

R‘)) ROI
Gain = o -
Ru + Ru + Ry — 2R,
| {141, 289 cos ¢ — 1 2 SO (cos ¢ +
sin ¢) — 1, S° (cos ¢ — sin ¢)] |,

where,
$° = antenna-to-corner spacing in electrical
degrees or
S = 360° X antenna-to-corner spacing in

wavelengths.

The factor in the brackets is the vector sum
of the fields of the four elements at a distant
point in a direction making an angle, ¢, with
an axis through elements 1 and 4. The distant
point is in a plane which is perpendicular to
the elements. This equation was evaluated for
various values of S to obtain the curves of
figure 3 and for various values of ¢ to obtain
the dashed pattern of figure 7.

The four element system used in the analy-
sis has four lobes of radiation as shown in
figure 9-B. When the corner is present, how-
ever, lobes 2, 3, and 4 are absent and all of
the power is concentrated in lobe 1.

A corner reflector with a 60° angle can
be replaced for analysis by five images, 2, 3,
4, 5, and 6, as illustrated in figure 10-A.
Likewise, a 45° corner can be replaced by
seven images as in figure 10-B. The gain ex-
pressions for these reflectors can then be
developed by the method outlined above for
the square-corner reflector.

At the ham license speed of thirteen words
a minute, less than a quarter of a second is
required to send a dot. It takes five and six-
tenths seconds to signal CQ, and the figure 5
can be cleared more quickly than any other
numeral.

UNIVERSAL

5-meter hand set

Compact, rugged. 2,000 ohm uni-polar re-
ceiver. Universal microphone, 200 ochms. 6 ft.
4-conductor cord with 'phone tips.

UNIVERSAL MICROPHONE CO.
424 Warren Lane Inglewood, Calif.

Electrical Multi-Measurements

[Cantinued from Page 311

an auxiliary circuit, the universal meter can
be made to give indications on frequencies
as high as four megacycles.

Figure 11 is self-explanatory as regards con-
nections. If a resonant circuit is under test,
R, should assume a value of the order of
several megohms. At extremely high frequen-
cies greater deflections may be secured on the
meter by connecting a fixed condenser of
approximately 0.00025 #fd. in series with R..
This procedure tends to neutralize the induc-
tance effects of long leads.

If a tuned coil is connected as shown, the
meter becomes a very sensitive device for
neutralizing transmitters, especially in the
stages of final adjustment. Bringing the reso-
nantly tuned coil close to the tank circuit of
any r.f. amplifier will provide definite indica-
tions as to the feedback of radio frequency
power.

In this connection it should be noted that
when the coil is tuned to resonate even with
weak electromagnetic fields, the meter may
swing violently off scale; great care must be
exercised in determinations of this type.

Decibels Gain or Loss

At times it may become desirable to deter-
mine the voltage gain or loss of a circuit in
decibels. For this purpose the semi-logarithmic
curve shown in figure 12 permits an easy
conversion from voltage ratios to decibels. In
all cases the larger voltage is divided by the
smaller, and the corresponding decibel value
read from the curve. If the input voltage to
the circuit is larger than the output voltage
the value read from the curve is a loss; while
if the input voltage is smaller than the output
voltage, the curve will give the decibels gain
of the circuit. This method is based upon the
assumption of the same impedance at input
and output.

Frequency Determination

Measurements of frequency may be made
very simply by means of known capacitances
or inductances. If the resistance in the circuit
be considered negligible, the frequency de-
termined by means of an inductance is

E
F—=-—

27LI '

where E is the voltage across, and I is the
current through, the known inductance of L
henries.
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The frequency as determined by means of
a capacitance is given by

|

% 0 |
F=—
27CE

where E is the voltage across, and I is the
current through, the known capacitance of C
microfarads. |

Frequency measurements will hold up to
about 500 cycles, above which the universal i

meter will give results that grow increasingly
inaccurate.

Vacuum Tube Measurements

The meter is easily adaptable as an indicat-
ing instrument for use with vacuum tube
measuring equipment. Just as the external
shunts and resistors extend the range of the
meter upward, so does the vacuum tube ex-
tend the range of the meter downward, and
a vast new region becomes available for in-
vestigation.

Conclusion

The measurements described so far cover
quite a wide range of the science of electricity.
However, some few remaining types of
measurements, for various reasons, have been
left to the ingenuity of the advanced experi-
menter. Such measurements as form factor
and harmonic analysis will be found some-
what difficult. Ballistic measurements are more
complex; while the direct measurement of
power levels and power ratios by means of the
elusive decibel should actually be troublesome.

The amateur or experimenter who goes
through the trouble of constructing the uni-
versal meter described here will find that he
has a valuable piece of apparatus at his dis-
posal. He will find, because of the simple
quantitative determinations now possible, that
his work has taken on a new significance and
clarity.

HEADSET HEADQUARTERS
GUARANTEE CANNON-BALL

Phones to give absolute

satisfaction. Unusually

sensitive. Noted for

fidelity and clarity of

tone. Folder R-3 illus-

trates complete Cannon- ]

Ball line. Write |
Buisl‘ifer]‘:;ge'}a'"gar C F CANNON Co
Incrouse thair " SPRINGWATER, N. Y.
efficiency. L

TENMETER MOBILE EQUIPMENT

Radio Supply presents sensational new Mobile

Equipment for ten meter operation
“MOBILE TRANSMITTER"

CXMY

Radio Supply has long seen the need for a simple,
inexpensive ten meter mobile transmitter._ In presenting
this kit, cost was kept in mind primarily. The transmitter
consists of just three tubes. A single V6 for modulator,
6N7 for combined crystal oscillator and doubler, and a
single 6V6 for final amplifier.

The input power to the final is around 8 to 10 watts.
Just the ideal low powered transmitter.

Battery drain is so low that it is not even bothersome.
Runs around 8 amps fully loaded. Should more power
input be desired merely alter the circuit slightly and add
a motor generator or two vibrators (total) and change
the tubes, this wili allow 15-20 watts input, which is
sufficient for 10 meter mobile operation.

Transmitter measures 6 in. x 12 in. Complete kit in-
cludes one Maliory power supply, tubes and stamped
chassis.

ideal unit for police communication and emergency
equipment such as forestry work, etc.

Kit includes two relays, one for filament circuit to
prevent voltage drop, other to throw on high voltage
and switch antenna.
“XM1” complete kit
Tubes for same
Mallory Vibropak ....

Wired and tested
Complete ready to go

COMMUNICATIONS RECEIVER
SERVICE

Radio Supply takes pleasure in announcing a new
member to the staff, Mr. Ray Cudie, designer of
the PR10 and Breting 9-14. For service work on
communications receivers contact Radio Supply.
Radio Supply is again first in the West with a
new service, for the amateurs.

RADIO SUPPLY CO.

950 South Broadway Los Angeles TRinity 0383
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Many amateurs who have difficulty in se-
curing those much desired dx QSL cards are
unaware that “foreign” postcards may be ob-
tained in the United States and be sent to the
dx station. These cards have postage fully
prepaid, and, if partly filled out by the sender,
are very likely to receive the dx man'’s sig-
nature and be returned. While such a QSL
may not be as desirable as the station’s regu-
lar printed card, to the operator who bhas so
far received but few foreign cards, it will be
much better than none at all. This type of
card (very similar to the more familiar one-
cent double postcards in domestic use) is ob-
tainable for all foreign countries in the Uni-
versal Postal Union.

Foreign reply cards are double postcards;
the sender’s message is written on one half;
the other half is the reply portion, which
even though it contains a United States stamp
impressed thereon, may be mailed in the coun-
try of destination back to the United States
without the addition of local postage stamps;

OSL’s

in other words, the reply portion is fully pre-
paid. The regulations permit the sender to
address the reply portion back to himself if
he so desires; he may also place a question-
naire or similar material on the reply portion
to be filled in by the addressee.

We understand that similar cards are
issued by nearly all countries which are mem-
bers of the Universal Postal Union. In every
case, the reply portion will be treated as un-
prepaid unless both halves arrive together from
the country of origin, and unless the reply
half is addressed back to the country which
issued it; it is .not, however, required that the
original sender address the reply portion,
though, as mentioned before, he may do so.

In the United States two denominations are
in use. The two-cent (no. 11) card (two cents
each half) is for use to Canada, Newfound-
land, Spain (and all possessions, but not the
Spanish zowe of Morocco), Andorra, and all
independent countries in North, South, and
Central America. Three-cent (no. 12) cards

/

600 MANUFACTURERS PAGES

FULL SPECIFICATIONS—AMPLE ILLUSTRATIONS—LIST PRICES

Classified Directory of Over 1000 Manufacturers of Radio Parts and
Equipment—Names—Addresses—Products Made

Alphabetically and Cross Indexed
Index of Trademarks, Registered Names and Their Owners

Ill /0 , o RADIO'S MASTER ENCYCLOPEDIA @ EASY TO USE—Every item in this book
you In ,’. YOUR BUYING GUIDE — The only is Indexed and cross-indexed as to
1

classification, manufacturers’ names

book of its kind published. Over 500 and addresses, and page numbers for

- pages. Hundreds of different manu-

5 fecturers. Thousands of different items.
All clearly catalogued. |llustrations—
complete specifications—Iist prices—
make buying easy and intelligent to
anyone connected with Radio and
Allied Industries.

@ YOUR REFERENCE BOOK — A wealth
of Information on American-made
Radio Products Is immediately avail-

instant reference. A complete classi-
fied directory of 1000 manufacturers In
the radio industry. Additional Index
of trade marks, trade names and reg-
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are for all other countries, three cents being
the cost tor each half of the card.

It is advised that the foreign correspond-
ent be informed regarding the validity of the
return card, for their use is rare, and most
people go upon the assumption that postage
stamps are good only in the country which
issued them, to which this is the only general
exception.

Because of small demand, these cards are
not stocked in most U. S. post offices; if they
are not available locally the postmaster will
order them if you insist.

These international reply cards have no
counterpart for letter mail, but [nrernational
Reply Coupons may be obtained at nearly any
post office (price, nine cents) which will be
redeemed in any country of the Universal
Postal Union for sufficient stamps to carry a
letter of the first unit of weight from that
country to the United States. The “first unit
of weight” is one ounce in most English-
speaking countries; it is 15 to 25 grams in
most other countries, with 20 grams (about
3/, ounce) being an average. Similar coupons
may be obtained in all countries of the Union.

At present it is believed that practically all
countries, colonies, and places having a postal
service are members of the International

Postal Union except the Government of
Latakia and the Laccadive and Maldive
Islands.

®

Equipment for Portable Mobile
[Continued from Page 39]

With the source of power decided upon the
next step will be the choice of transmitter
layout.

Transmitters

Here is a subject upon which a book could
be written with the greatest of ease; it seems
that everyone has his own pet idea on what
to use and how to build it. The layouts given
here have been proved and tested by many
hours of actual operation.

Some amateurs will want to have good
specch quality with wide audio range, while
others will be content with really good single-
button quality. At this point let me say that
I have heard many mobile rigs using single-
button mikes that have as good quality as
some of the boys using crystal and other
better microphones in less carefully adjusted
transmitters. A microphone that 1s high
pitched to make best use of the speech fre-
quencies will help considerably to put the
signal through QRM and QRN at the receiv-
ing end.

RADIO]
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R. F. Lineup

Now for the radio frequency lineup. We
have tried all sorts of combinations for an
exciter and all have their advantages and dis-
advantages. A version that has been quite
satisfactory is a 6N7 type tube with the first
half connected as the oscillator and the second
half as either a doubler or quadrupler. This
combination at 250 volts will draw about 25
milliamperes fully loaded tor both halves of
the tube. Of course a 6AG may also be used
in the arrangement.

Another point of varied discussion s,
“What to use for a final amplifier?” A simple
tetrode tube such as the 6L6 or 6V6 will make
a splendid final doubler stage. Many people

will argue that the efficiency of a doubler in
a final stage is poor, but after actual labora-

1L IMPRISNATID OIL FILLID
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tory tests the efficiency from a final doubler
was found to be just noticeably less than
from a neutralized triode amplifier.

Speech and Audio

After the selection of the radio frequency
portion of the transmitter has been made the
problems of speech amplifier and audio system
must be considered. As a general rule it will
be found that a single-button microphone
operating directly into some simple modulator
arrangement will provide the necessary output
with reasonably good quality.

A point here on microphones should help
the person constructing this equipment.
There are several good makes of single-button
microphones on the market today. Locally it
has been possible to purchase excellent units
used by the telephone company in their
French-type telephones. This unit is known as
the “F1” unit; it is waterproof and is able
to operate in any position. The quality and
output of this type of microphone is remark-
ably good.

The actual audio lineup if a single-button
microphone is used will require but one tube
or two in push-pull fed by one of the new-
type high-gain microphone transformers. A
single 6V6 with 250 volts on the plate, driven
directly by a single-button mike will produce
audio sufficient to modulate any small trans-
mitter running up to 7 or 8 watts input.

If more output is desired the plate voltage
will have to be increased as has been done
in the larger transmitter to be mentioned
which runs about 15 watts input with 350
volts available. Substitute a 61.6 for the 6V6
and use the same biasing arrangement and
the output will be sufficient to modulate the
greater input. Naturally, if a low-gain micro-
phone is to be used, pre-amplification will be
necessary.

As a conclusion to the transmitter discus-
sion, the author suggests the use of a GN7
oscillator-doubler, a 6V6 final doubler and a
6V6 modulator for a low power transmitter
powered by a 300- volt vibrapack. If higher
power is desired a dynamotor may be sub-
stituted, with the lineup changed as follows:
6N7 crystal oscillator-doubler, 6E6 doubler-
final, and 6L6 modulator. Here again we have
but three tubes, the simplest and a very effi-
cient lineup for ten-meter mobile operation.

Of course, the individual may build any-
thing up to a kilowatt, but it has been found
that when the band is open, if your frequency
is clear, a 4-watt carrier will put out ample
signal to enjoy good ten-meter mobile dx
QSO’s. The outlay for a small rig of this
type will be in the neighborhood of $35 for
the entire transmitter including tubes, vibra-
pack and antenna system.

Antennas

With the transmitter more or less decided
upon, an antenna system must be chosen. For
the greatest simplicity and best all-around re-
sults a quarter-wave insulated vertical antenna
mounted on the rear of the car is the answer.
Be sure to place the antenna as far away from
the body of the car as possible. It will be
noted that if the antenna is placed on the
rear of the car the signal strength from the
transmitter will be about two to three R’s
louder in the direction that the car is pointed.

Feeding the antenna is a very simple propo-
sition. For low power the use of a concentric
feed line will be very practical. There are
several good makes on the market. In all
cases be sure to ground the tubing or shielding
at several points along the car body. The con-
centric feed is connected directly to the bottom
of the ungrounded antenna. The pick-up coil
as a one- or two-turn link coupled to the final
tank coil and adjusted for proper loading.
Provision is made by a double-pole double-
throw relay included in the transmitter to
switch the antenna from the transmitter to the
receiver. Thus the one antenna may be used
both for receiving and for transmitting.

Operation

To give an idea of just what can be done
with low powered mobile equipment, there
have been cases where Wé6's have worked
English stations while driving along main
boulevards of Los Angeles. While we admit
that this is perhaps a little unusual, it shows
what can be done. One station who succeeded
in working this dx was using about 35 watts
input.

So far as dx is concerned, mobile operation
will turn in some surprising results, but it
seems that perhaps the most enjoyable part
of working mobile is to be able to talk a
couple of thousand miles with good signal
strength and good reception. It is no feat
whatsoever to work across continent with R9
plus signals at both ends while the mobile
station is in motion.

While taking long trips or on vacations
this equipment will afford much pleasure in
driving long stretches. The author has had
occasion to make several long trips recently
and the added enjoyment afforded by the
mobile rig has been well worth the trouble
and expense of the installation.

Emergency Work

Emergency work in the past few years in
so far as mobile equipment is concerned has
been rather cumbersome in that gasoline
engines, large receivers, and large transmitters
have been required. However, with a small
transmitter in the car and a receiver operating
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on either the high-frequency or low-frequency
bands, emergency communication may be car-
tied out with much greater ease. The mability
of the station permits instantaneous operation
without stopping to set up the equipment.
Again, if this equipment must be used in a
region where a car cannot travel it can easily
be taken from the automobile and carried to
this spot, along with a few sparc storage bat-
teries to keep the station on the air.

Thus, mobile equipment must not be classed
only in the pleasure category, for in times of
disaster the equipment can do much to save
life and property.

Police communication has been kept in mind
and the ideas discussed will apply closely.

In so far as local communication is con-
cerned, it will be found that these transmit-
ters will serve the purpose very nicely. Tests
have been conducted in transmitting from car
to car and communications has been held for
over 75 miles air line. We must admit, how-
ever, that one of the cars was in a strategic,
highly elevated position. However, the results
obtained are still very gratifying when it is
not possible to take advantage of an elevated
location.

You haven't enough time to read «/l radio
magazines? See page 8 for a rea/ time-saver.
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Gain in R.F. Stages
[Continued from Page 43]

attempts to obtain measurements but this was
largely overcome except for type 1851. The
greater gain indicated with this type is prob-
ably due to some regeneration provided by
the long grid lead to the top cap. Apparent
first stage gains on the order of ten at 51 Mc.
could be obtained for all types by permitting
some regeneration, but the amplifier was gen-
erally unstable under these conditions.

Results of the Tests

A wide ditference in stage gains may be
obtained for different layouts. However, the
results in Table I illustrate the etfect of grid
loading as shown by the difference between
the gain of the first and second stage, and
indicate what gain one might expect at 50 Mc.
from these tubes. The normal loading effect
of the antenna upon the first stage does not
show up in this arrangement because the signal
is fed directly into the grid. In no case was
the grid tapped down on the grid coil.

Acorns Versus Television Pentodes

At an amateur station, a COmMparison was
made between an acorn tube and an 1851,
both on 28 and 56 Mc. While the acorn tube
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operated with good stability, there was con-
stderable trouble from oscillation with the
1851. The latter was tamed by tapping the
grid and plate leads down on the respective
tuned circuits. With this arrangement, signals
were measurably louder with the 1851, but
the catch was in the fact that regeneration
was taking place.

While this regenerative gain was in this
case desirable in order to ride over a gross
inefficiency of the receiver at 56 Mc, it ordi-
narily contributes nothing to the signal-to-noise
ratio of the regenerative stage. To be pre-
ferred would be two good r.f. stages of high
gain without regeneration, if greater output
than provided by a single stage is desired.

Conversion Gain

Last fall at the National Convention, Ross
Hull mentioned that signal generator tests on
an acorn tube and a 6K8 as converters from
a signal frequency of 56 Mc. to an i.f. of 10
Mec. indicated more gain with the 6K8. Two
major vacuum tube laboratories have sug-
gested that results of this nature may indicate
regeneration in the 6K8. The 6J8G has attrac-
tive conversion characteristics at relatively high
frequencies, but even here the high mutual
conductance television pentodes or, better
still, the acorn pentodes, have advantages at
ultra-high frequencies.

... in "BABY” AIR INDUCTORS!

(25 Watt Rating)

The new B & W
BABIES are a
worthy addition to
a line which in.
cludes the popular
Swinging Link As-
semblies,theunique
Band Switching
Turret and a wide
variety of AIR
INDUCTORS
famous through-
out the world for
dependable per-
formance.

* Mechanically Stronger

* Unexcelled Appearance

* Ultra-High Efficiency

* 5 Types (10 to 160 Meters)
* Low Cost ... $1.00 Net

* Smaller Size (12" x 1'4”)
* 5-Prong Alsimag 196 Base
* Conservative Rating

* Less Insulating Material

* Perfect Air-Spacing

See them at your jobber’'s—or write for details

BARKER & WILLIAMSON

ALL 10 ESSENTIAL FEATURES ]

DEPT. 10 o ARDMORE, PENNA.

A Compact Phone Transmitter
{Continued from Page 48]

A five-socket a.c. outlet furnishes a means
ot supplying a.c. to the transmitter and the
remaining four sockets supply a.c. to the re-
ceiver, much-needed coffee pot, razor, etc. For
portable operation this socket comes in very
handy, since there is always a shortage of
double sockets. Having this located on the
panel has its advantages.

Antennas

For portable operation the off-center-fed
Hertz seems to be most -foolproof. This par-
ticular antenna will load up, regardless of
how high or low it may be situated. In one
instance an antenna of this type was wrapped
around the eaves of a house, and although the
two ends were only 5 feet apart, it loaded
perfectly. For 20-meter operation, a doublet
ts used. Any of the conventional coupling
systems may be used.

Tuning Procedure

First remove the plate leads from the caps
of the 866 tubes. Turn on the high-voltage
transformer, thus placing voltage on the
buffer-doubler, oscillator, speech amplifier, and
modulator. Plug the milliammeter into the
oscillator jack and tune the oscillator stage
for minimum plate current. Next, plug the
meter into the bufier-doubler stage, and tune
it for minimum plate current. When this stage
is used as a buffer, it is necessary to neutralize
it. No butfer-neutralizing condenser is shown
in the diagram for the reasons already ex-
plained. With the buffer-doubler stage tuned
for dip, we are ready to tackle the final stage.

Final-Amplifier Tuning

The final grid circuit is tuned for maximum
grid current with no plate voltage. Neutralize
this stage by the grid-dip method. Now turn
the transmitter power supply off and connect
the 866 plate leads and couple the antenna
to the final plate tank circuit. Plug your mil-
liammeter into the final stage and turn on the
plate power supplies. Tune the final plate
circutt for minimum plate current. Bias
should be set at least to cutoff for tuning. To
continue tuning, the operator must interpret
what the plate and grid meter—as well as a
modulation indicator—are indicating. The
modulation indicator may be anything that
will indicate “upward” or “downward” modu-
lation, such as a flashlight bulb and a loop of
wire near the final tank, but should preferably
be capable of detecting carrier shift.

Here are a few things to remember when
tuning a grid-modulated stage: Too much grid
excitation will limit the modulation capability.
Lack of sufficient grid excitaton will result in
low carrier power output. Insufficient antenna
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coupling acts the same as excessive r.f. grid
excitation: does not permit high percentage
modulation. Too much antenna coupling will
cause loss of power output and a high plate
dissipation in the final tubes. The grid current
will decrease slightly when antenna coupling
is increased. With the above facts in mind,
we are ready to place the transmitter on the
air.

Set the grid voltage at two times cutoff by
means of the tap on the bias supply bleeder.
Filament voltage should be adjusted exactly to
manufacturer's ratings and plate voltage to
approximately 2000 volts. For simplicity in
the explanation of tuning, we will use an
off-center-fed Hertz antenna and ground to
the chassis of the transmitter. Couple the
antenna lead about 5 turns from the ground
end of the final tank coil and turn on the
transmitter, retuning the tank to resonance if
necessary. Modulate, and notice whether the
modulation is upward or downward. If down-
ward modulation is experienced, we have too
much grid current or too loose antenna
coupling. Adjust the grid current to 5 ma. by
link coupling a 10-watt bulb to the grid tank
of the final amplifier, detuning the grid circuit
of the final amplifier slightly if necessary.
Modulate again and note whether the modula-
tion 1s upward or downward.

If modulation is still downward, the antenna
coupling must be increased. Keep the grid
current around 5 ma. and increase the antenna
coupling until upward modulation is obtained.
When the transmitter is adjusted to modulate
upward, the antenna load and grid current
should be juggled for maximum output while
maintaining upward modulation. Ideal tuning
is to run as much grid current as possible and
still have about 959 modulation capability.
Just how many grid ma. will be run depends
on the antenna, plate voltage, bias, and type
tube or tubes used. Grid current will vary
from 5 to 12 ma. on average transmitters.
The grid current will kick upward with modu-
lation.

A radio frequency ammeter is helpful while
tuning. When such an indicator is used, the
transmitter is tuned for maximum output with
upward modulation. It will be noted that no
mention has been made of the plate current.
The plate meter has two purposes to fill: one
is to indicate when the final tank circuit is
in resonance by dip; the other is to furnish a
means of computing power input.

Plate Dissipation

The operator should know what color the
plates of the tubes will show when they are
operating at their maximum plate dissipations.
The final plate meter gives no indication of
how much of the load is being dissipated in
the tube; therefore, it is important to be able
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to determine the dissipation of the tube or
tubes by noting the color of the plates. A
pair of 35T tubes will safely dissipate 140
watts i1 grid-modulated service if adequate
ventilation is provided. To determine just
what 140 watts of dissipation in these tubes
looks like, apply plate voltage (no excitation)
and adjust grid voltage until 140 watts of
power is being consumed by the tubes. In
making this test, tuned circuits should be
eliminated to avoid self-oscillation and give
assurance of zero efficiency. The plates of the
tubes will show a bright red at this dissipation.
In tuning the transmitter, never let the plates
exceed this color.

This tuning procedure undoubtedly sounds
rather complicated, but with a little practice
one will be able to load up a strange antenna
in less than two minutes. After the correct
load is once determined for a certain antenna,
the transmitter can be shifted from one band
to another in a little over one minute. This
amount of time is required to change plug-in
coils.

Construction Notes
The chassis measures 12” x 27" x 6”. The
deep chassts gives ample room for location of
many parts and all wiring underneath. The
picture shows clearly the complete construction

The plate parasitic choke can be seen be-
tween the plates of the two 35T tubes. Notice
that the final r.f. choke is located on top of
the chassis. If the choke were located under
the chassis, it would be necessary to run a
lead through the chassis carrying high voltage
and r.f. The r.f. lead coming from the tank
coil to the tuning condenser below the chassis
runs through a regular tube socket hole. This
gives enough clearance to avoid a flashover
from this lead.

Coils

The coils are wound on ribbed 114” forms
for the exciter, buffer-doubler, and grid circuit
of the final amplifier. The final tank coil is
of commercial manufacture.

Due to use of grid neutralization of the
final amplifier, less than the usual inductance
is necessary. For 75-meter operation, a 40-
meter Jow-C commercial coil is used; for
20-meter operation, a 20-meter commercial coil
is tapped.

The 1000-ohm resistor in the center tap of
the 35T filaments is shunted by a switch.
This resistor is placed in the circuit during
preliminary tuning and is shorted out after
the rough adjustments have been made.

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

and layout of the transmitter. The top view
lineup is as follows: The three tubes in the
lower left-hand corner are speech and modu-
lator tubes, with the modulation transformer
sitting Leside the 42. The three condenser
cans contain the low-voltage and bias-voltage
filter condensers. The tube directly under the
final tank coil is the 83v bias rectifier. The
tube between the large transformer and final
tank coil is the 5Z3 low-voltage rectifier. The
tips of the 866 tubes can be seen over the top
ol the main power transformer.

In the upper left-hand corner, the r.f. lineup
starts—I[irst, the 6F6 oscillator, crystal, and
oscillator coil; next, the 6L6 buffer-doubler
tube and coil can be seen. The grid coil of |
the final stage is located under the plate
meter and very close to the buffer-doubler coil.
Locating the coil in this manner does two
things: First, the excitation from the buffer-
doubler is inductively coupled to the grid cir-
cuit of the final stage, due to the location of
the coils. Second, no space is wasted.
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The accompanying diagram shows the
feeder anchoring system used by George W.
Dotson, W4EZQ, to enable him to rotate his
beam through 360° without entangling the
feeders. The feeder proper 1s a 600-ohm
transmission line fanned out to a delta at the
driven element to affect a match between the
antenna and the line. Through the use of
the hinged arm shown in the diagram the
feeders are kept separated throughout their
length as the antenna is rotated.

The arm itself is about two feet long and
is hinged to the pole so that it can only ro-
tate in a counter-clockwise direction from the
position shown. A light tension spring

fastens from the back side of the arm to the : ; ¥ " ak\d‘g“; an
right-hand side of the pole to return the arm an Yoot Scien<y s del

to the normal position. The rope tightens | 2 b dove Upe TV punt
up as the beam is rotated and serves to pull
the arm around through its possible 180° of
travel to keep the fecders from contacting the ‘ ] Y at
pole and from becoming entangled in them- | i3 Roy Bt
selves.
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ARARAY NOT SHOWN L7\ I SLACK ROPE

i Ask Your Jobber also for Ohmite Dividohm
‘‘Adjustable’’ Resistors, Ohmite Rheostats,
R.F. Plate and Power Line Chokes, Band
Switches, etc.

i Write Today for Free Catalog 17.
!

OHMITE MANUFACTURING COMPANY

4868 Flournoy Street ¢ Chicago, lllinois, U.S.A.

RETURN SPRING
BEHIND ARM

RMEOSTATS RESISTORS TAP SWITCHES
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“Premium” Quality Without

“Premium” Price

Transmitting
Condensers

with Exclusive lmprognallng
Compound that Gives Longor
Life — Greater Dopvndul)ilily

It is false cconomy 1o use cheap transmitting con-
densers in your rig—their faillure can result in
damage to expensive power supply equipment.
Use long-life Mallory Transmitting Condensers,
for dependable service—they cost no more. Both
the TN and the TZ types are ideal for radio trans-
mitter and high-power amplifier applications.
Both condensers are impregnated with exclusive
Mallory Compound. Tt is not a wax and is unlike
any special or standard impregnating oil now
offered. It positively contains no chlorine, either
in free or combined form. Iligh dielectric constant
and unusual heat resistance assures that condensers
impregnated with Mallory Compound afford the
best power factor and extremely stable DC resistance.
See your distributor now for both TX and TZ
Mallory Transmitting Condensers.

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—PELMALLO

Use

MALLORY

APPROVED RADIO
FPRECISION PRODUCTS

Va

EY

APPROVED RADIO
FPRECISION PRODUCTS

Exterminating Parasitics
[Continued from Page 50}

frequency parasitics are not as detrimental to
equipment as the high-frequency parasitics.
One method of eliminating them is to shield
the grid coil from the plate coil. If a rough
radio frequency spark persists and there is
grid current but no indication with the flash-
light globe, the next step is to apply the
methods for the suppression of high-frequency
parasitics.

U.H.F. Bug Removal

A small grid choke made of no. 12 to no.
16 enameled copper wire with 8 to 30 turns
wound on a V3" form, but with the form
removed, is inserted in series with the grid of
one tube. In the push-pull stage chokes must
he tried separately and then together if the
other attempts are not successful. Chokes in
the grid circuit are just as successful as whea
used in the plate circuit and there is consider-
ably less radio frequency loss due to circulat
ing currents when the chokes are in grid leads
instead of in the plate leads. Another point
must be made clear in regard to grid chokes
of the nature just described. If the choke has
many turns and the amplifier is operating on
a high frequency, it is possible to have it act
like an auto transformer, producing a rise in
grid current on one tube. To compensate for
this rise, the center tap of the grid coil must
be moved to reduce excitation on the tube
having the grid choke, or the tap exciting the
grid with the choke in series must be move:l
in part of a turn. Grid current must be bal-
anced at all times in order to assure balanced
operation and equal plate dissipation on the
tubes in the output circuit.

Occasionally when an amplifier oscillates on
its excitation frequency crossing the plate leads
of the tubes instead of the neutralizing con-
denser leads will prevent oscillation. A com-
mon commercial practice in reducing a
tendency toward u.h.f. parasitics is to use non-
inductive resistors in series with the grid leads
of the tubes. This is a losser method and if
limited excitation is available it is not very
satisfactory. However, if a small choke such
as previously described is shunted across the
resistance the losses will be reduced. The re-
sistor should be of carbon, approximately 50
ohms, 3 watts, and the value of the shunt
choke can be determined by experiment.

Radio frequency chokes, especially in split-
stator-type amplifier circuits, can cause trouble
in the form of low-frequency parasitics. By
merely changing from one type of choke to
another either in the grid or the plate circuit
it is usually possible to eliminate the oscilla-
tions when other methods fail. Certain varie-
ties of pie-wound chokes in the center tap of
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the plate or grid coils may be the offenders
and in this case, single layer solenoid type
chokes may offer a solution. Another solution
to this problem is to use an inductively wound
resistor in place of the grid r.f. choke.

Occasionally the split-stator condensers in
the grid and ‘plate circuits must be insulated
at their mountings and be grounded at one
point on the rotor, usually the physical center.
Then the ground return should be connected
to one common spot on the filament as shown
in the diagram. A change from capacity
coupling to unity or link coupling also may
suppress these oscillations.

In general, the way to combat u.h.f. para-
sitics is to upset the circuit balance in any
way to eliminate a circuit which may resonate
at a high frequency to form a tank circuit.
Crystal oscillators, doublers, triplers, quad-
ruplers and single-ended amplifiers also are
all subject to parasitics and can be treated
with the methods described above.

DX
[Continued from Page 58]

umns together for your total. Then, too, as long
as we're statistically (gee, wotta word to say fast)
minded, you might as well put another mark on
front of the prefix when that country QSL's. At
a glance you can tell just where you stand . . .
I hope. Now then, for your zone record, you
might refer to your large zone map and write
in one station in each zone, directly on the map.
Some of the fellows have a clever way of putting
one QSL card from each zone around the WAZ
Map, on the wall, and attaching a string or
thread to each card. These same strings are then
run to their proper zones on the map and at-
tached by a colored map pin. By the way, did
you know there was a reproduction of the zone
map in January Rapio? Gosh, that number just
had everything in it except a recipe for
lemon pie.

Somehody told me 1 should give a little ser-
mon on the ethical and proper use of EC oscilla-
tors, conversion exciters, variable crystals, etc. In
view of the DX Contest coming up, it might be
well to suggest that when we QSY we make 2
practice of keeping at least 5 kc. from the sta-
tion we call. It would be better to make it 10
ke. because every receiver won't be able to check
5 ke. If we hear some dx signal, we'll say on
14,360 ke., and we decide to call him from near
his own frequency, let's not get nearer than 10 kc.
If we were to climb right up on this fellow's
exact frequency, and give him a long call, possibly
some other dx man around town would choose
to call him short from another spot.

If this dx signal comes back to him while we
are still giving this long call, this guy across
town won't get much, and time would be wasted
in asking for repeats. It's true some of the gang
will unintentionally slip, but if we really try to
do this we can help make this contest a success,

E. H. RIETZKE, Pres. CREl
e e R e s T A

Radiomen—Start Training Now

more

for

and a better job with

maoney

CREI technical home-study courses

© Do you ever sit down and “look your 10b in the
face”? Are you satisfied with your present posi-
tion—or anxious to get ahead? Today, you can’t
afford to be satisfied—because rapid new develop-
ments mean that Radio wants only men who are
TECHNICALLY TRAINED.

Better Men Get Better Jobs

. and we show you how to become a better
radio man in our booklet “A Tested Plan for a
Future in Radio.” It helped hundreds of other
men, and it can help xon.

TEAR OUT AND MAIL TODAY FOR FREE BOOK

T Y L L L T T T K
] Please send me your

FREE! neto tilustrated book, .

‘A Tested Plan for a Future in g

e

Radio"” H
Name .......cocviviininennn M
Address . ..... . iiiiiiiaeean 1
City !

|y

Capitol Radio Engineering Institute
Dept. RO-3, 3224 16th St., N.W., Washington, D. C.

TRANSOIL

for & nifrng

HIGHEST QUALITY
OIL CAPACITORS

Write for Catalog 2.X
ete lines

listing comp

TRANSOIL--—-SCLAREX ~TRANSMICA

SOLAR /¢
MFG, CORP

339 BROADWAY

OLA NEW YORK CITY
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instead of hearing a bunch of swishing signals
hurrying to plop on every nice juicy dx signal.
Remember . . . not nearer than 10 kc.

Last month I bit off quite a chunk when I said
never mention to the x.y.l. about “a nice spot”
when looking for a2 new house into which to
move. They immediately wonder if you want a
radio location or a home . . . when “spot” s
mentioned.  Well, here we are at a new sp

. . er, ah, that it I mean in another home. Right
now the x.y.l. is wondering whether she got the
best of it, or I did. Anyway, what 2 job to get
going again. New antennas, poles, wiring the
shack, setting the rig up, and a million little
things. Before finishing this off I should list a
few pet gripes sent in by the boys throughout
the country.

It scems that they think the phone men who
use the term “handle” should have it whittled
down . . . and use “name” instead. After all,
when you say, “My name is Sea Biscuit,” it does
sound better than "handle.” To go on .
another is for the c.w. men who use bugs to
fill in between every three words with a “‘diddle
de dah dit,” and again the phone fellows who
are reciting some supposedly funny incident and
can't really laugh but keep saving “Hi.” It must
be funny when they can't laugh themselves. I
could add one of my personal gripes . . . “and
that's the dope on that.” Yessir, ham radio is
here to stay. :

Now to get into a different climate, I'd like
to say that recent visitors here were OE1FH,

RADIO

DECKERPLUG-IN COILS
50 Watts

Links, either end or center,
variable to one, two or three
turns. All ham bands.

Send for latest bulletin

DECKER MANUFACTURING COMPANY

South Pasadena California

KAIMG, VP4GA (who is W5SGA), W2EUG,
VP4GA is Charley Cowden and may be reached
at 177 N. Hill St., Pasadena, Calif. This will
be the first month in years my log book won't
show a single QSO. .". . Can you imagine it,
not even a nine. Golly sakes, that's awful. Good
luck in the contest, and let's hear from you as
soon as it's over. Your "'1939 Marathon” re-
sults, too.

i

The Amateur Newcomer

{Continued from Page 63}
wise the microphone will be drawing current
and running down the microphone battery
needlessly.

The drain of the microphone is low enough
that many hours of transmission can be had
from one battery, but there is no point in
leaving it on when the transceiver is not in
use. When it becomes necessary to raise your
voice in order to secure full modulation, it
indicates that the battery has seen better days
and is in need of replacement.

Those who have not tried it will wonder
why the auto battery wasnt used for micro-
phone voltage. The answer is that unless a
filter is used to remove it, there will be a
bad “hash” modulation on the carrier because
of the vibrator connected to the same battery.
A separate battery 1s simpler and cheaper than
a hash filter for the microphone.

Fixed Station Use

The transceiver may be used at the home
station by running the heaters on a.c. and
using a 250-volt receiver or speech amplifier
power supply for high voltage. How far you
can work will depend upon the elevation of
your location and whether the radiator is
well above surrounding objects. No difficulty
should be experienced in working about 20
miles air line with two of these transceivers,
but the range will be reduced greatly when
hills intervene.

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

56 Mc.
{Continued from Page 66}

W2AWY, Red Bank, N. J., has also been
heard regularly.

The usual excuse for a dead band seems
to be that the fellows were on 28 Mc. in the
daytime and didn't shift. The next few win.
ters will probably bring quite a reduction in
28-Mc. dx, after which “five” probably won't
suffer so much.

W8BMU in Canton, Ohio, has worked five
districts, but, since summer, local activity has
been low. Stations within hearing include
W8VO-KAY-KG-LHU-BDG - NYD - QXV.-
MWL-QA.
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\\en‘. \\ S 7££ W3RL still uses 60 watts but he has added
y[ an eight-element rotary beam with two half
[m v ‘°‘ waves in phase, two reflectors and four direc-
wa\‘\“g tors. The front-to-side ratio, he says, is over

e heen 60 db.

ou Several months back we mentioned the
European dx of July 2, including a QSO be-

- ' | tween GSMQ and I1IRA in Italy, and G2XC'’s
' ) reception of I1ER. We find in G6FQ’s Shor:-

2 Wave Magazine that G2HG was logged in
Switzerland too, all at nearly the same hour.
o We urge you all to send us local five-
| ' ) meter news by the renr/ of each month.

112 MC NOTES

- -~
at "Houdini” amang Hams hos done Recent correspondence indicates that the

it again. Frank Lester, W2AMJ, has

= developed the converfer that every hom initial rush of self-excited oscillators to 215
:'\sa;been w:lhng.lfogi N.owKth%g ‘LES-TE)I"S-IO Meter converter meters may let up in view of the construction
 here and available in orm. components are of ; i i 7
highest quality—all nationally known. A special copper plroted of e o i af’d crys,tdl transmitters for five-
forrr'\ed and punched chassis, drilled shields, front panel and meter operation. We have a few letters,
cablnhei.a'r.a all inc|uded1i'n':ii. Tw:i large, high ratio dials in- though, which may contain helpful suggestions
sure hair-line accuracy. Tubes used are:— |-1853, [-6K8GT s - starti
ond 1-80. Be one of the first to build this sensational now for thosc starting up on 1’I2 megacycles.
converter. Rush your order TODAY! From Chicago, W9SFW writes that he has

been on the band for about three months, and
this is what he has learned:

“"Operation on 2145 meters does not differ greatly
from that on five meters. The precautions of con-
struction necessary for proper operation on ‘five’
apply to 214" but to a greater degree. The
problem of dielectric is important, and ceramic
type insulation should be used exclusively. Short
connections are especially important.  Particularly
difficult is the problem of keeping r.f. out of high
gain audio systems.

“It is easy to make an oscillator ‘perk’ on 21/
meters if a good rf. choke is used in the B
% Built-in power supply plus lead to the oscillator tank coil-—one wound
% Builtin standby switch. [ St cn i especially for 2145 meters. The band usually can

ing for receiver . . .

* Two dial tuning allows NEw be reached by cutting 56-Mc. coils but a little
adjustable band f clean-up work will increase the output.

spread withou i ‘Findi 1 ‘ i

t:::ck?ng pr:)blemi. the SPRING Finding the band is an interesting problem

& Gie pall boetili which sometimes appears difficult.  Because of the
. u e n . . .
with &c. Cz“.gg ' few stations now using the band, the trial and

Adaptable t tan- error method of pruning the receiver coil and
L daradP :or:r:u:ir::t:zi::s SUMMER
receiver for 5 and 10 cATALOG

listening could become a long and disappointing
meter operation

[}
Read the whole thrilling
story of Frank Lester’s

method. The use of a Lecher wire system at least
a couple of wavelengths long will give reason-
able accuracy. After finding the band, the second

LES.TET converter kit. harmonic of a five-meter transmitter can be tuned
In addition, there’s a Ham in for the exact location. Depending on this
section packed solid with method alone is too uncertain because of the possi-
up-to-the-minute gear at bility of picking up the wrong harmonic.

down to earth prices. “Antennas of course are similar to those for 56
Don’t be without the Mc. except for dimensions. One important sug-

world’s finest radio cata-
log. Write for your FREE
copy today. Use penny
postcard.

gestion is to avoid use of twisted pair and similar
rubber insulated feeders.

“Receiver sensitivity is obviously down, which
may affect results. Man-made noises appear to be

l“fﬂ\lg'"‘g nnn‘n cunp. ‘ lower but auto ignition QRN is higher—if it is

not, the recetver is not operating properly.”

AND w“nlssalc nﬂmu SEﬂVIt E& The rig at W9SFW uses a '45 ultra-audion

NEW YORK.N. Y. CHICAGO, ILL. ATLANTA. GA. 1 1 1 a
o et Rl C Lo R ol oscillator with 80 mils at 250 volts on the
BOSTON, MASS, + BRONX.N.Y, - NEWARK.N.J. . JAMAICA,L. I. plate. The tank coil has two turns spaced
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uses a 6J5G, 76 and 89.
Another letter comes from W9ZGD in Mil- Il_?)sgomonth v;\/j ItOIi yocl]J abotht our newd SS}? az(cjl
4 1 4 4 in part: watt Multi-band condensers an ow!
LG C S R you a photo of the XG-70-50-XQ, the 500 watt
“The receiver is superregenerative with 76 size.

detector and 6C5 quench oscillator. The trans- Now meet the | K.W. Multi-band, face to face.

mitter uses a_ pair of '45's’ with one inch pipes The finest quality of material and workmanship,
about eighteen inches long in the grid, a single built into the sturdiest of heavy brass frames. Built
large turn in the plate with no tuning condenser. right for those who insist on the finest.

A V wheel is in operation on about 113.7 Mc.
quite a lot. Horizontal antennas are used both
for transmitting and receiving now.

“WOYNK had a time trying to get a self-
quenched detector to work. A separate quench
oscillator worked right away. W9CCD cannot get
his push-pull oscillator to work unless the fila-
ments are by-passed.’

At ultra-high frequencies it is often neces-
sary to give particular attention to the filament
circuit. Chokes or tuned transmission lines are
sometimes necessary to obtain oscillation and
reasonable efficiency as the limits of the oscil-
lator are approached. TYPE TL-70-50-UQ

The need for chokes in the grid and plate 1000 WATT Multi-Band

leads can usually be removed by some form

of transmission line as tuned circuits. The Frame — T type. commerc;al specifications.
P o 2 2 a . Ai —.294"" (per section).
parallel wire line is suitable for push-pull Pirdan 050" thick aluminum—buffed.
circuits and the concentric line for single tnsulation—New G.E. H.F. MYCALEX #1364
ended arrangements. The latter generally List Price  $30.00 Amateur Net Price $24.00

CORNELL-DUBILIER
@
TYPE
Gty
OF THE MONTH

New BRACKETS for MIDWAYS
and “N’’ Type CARDWELLS

Just a simple, sturdy aluminum bracket for one of
Cardwell’'s most popular series of variable capacitors.

See how they lend themselves to short lead tank
circuit layouts, on the NP-35-ND U.H.F. Dual
and the MT-100-GD. Some will prefer to use
them as illustrated on the MT-50-GS Single Mid-
way, perhaps mounting on insulating piilars. No-

TYPE TQ X-MITTING CAPACITORS tice how inductance coil jack bars can be mounted

I—Dvykanol (Chlorinated Diphenyl) Impregnated and Filled— H 8 =
Long life; small size; lower power-factor; non-inflanunable. across the inverted mounting fee.t on df"als' Com
! .2—Hr_-Plurny Aluminum Foit—Lower R. J*. Resistance; light mercial and amateur designers will realize the ful-
weight. .
3—Hi-Purity Multi-Laminated Kraft Tissue—Iligher voltage filment of a need they have perhaps, long felt.
breakdown; minimum leakage; high 1. It
4—Hermetically Sealed—Not aftected by moisture, time or TYPE M—Mounting Bracket

temperature up to 200 R 5 R ot
5—Universal Steel Mounting Strap—Allows mounting unit in Of satin finish aluminum, with 3 filister head screws and

any position. lock washers.
For a complete listing of the entire List each, 20c Amateur Net, 12¢

CORNELL-DUBILIER line. send for Catalog No.
161. FRIELE ON RLQUEST.

Mica ® Paper ® Dykanol ® Wet and Dry Electralytics | Tﬁ_ A——I.ATE—N—.—‘D_'ACKR’D‘V—_EI-:I J..
" L} 4 b
e W | MANUFACTURING CORPORATION

83 PROSPECT EET, BROOKLYN. NEW YORK

) ELECTRIC CORPORATION

10{ ¥ Hamilton Bouleverd, South Plainfield, New Igrsey
Coble Addrese ; "CONDU™ |
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helps to avoid much radiation in the operating
room where it may get into the speech equip-
ment.

Is there enough interest in 215, meters to
justify devoting space to news and the inter-
change of ideas? It is up to you, so what
do you say? Write to E. H. Conklin, W9BNX,
Associate Editor of Rapio, 512 N. Main St.,
Wheaton, Il

Yarn of the Month
[Continued from Page 67}

blurred, but the front door is thrown care-
lessly open by a bit of evening-gowned, sil-
ver-slippered, fur-coated, blond-headed blue-
eyed loveliness which breathlessly said, “Oh,
hello, Jack's told me all about you. Almost
late tonight—big dance at the club—be with
you in a minute.”

There is a swish in the direction of the
locker room and the door slams shut. I am
more or less out on my feet, but my ears
don’t quite escape the obvious sounds of
feminine apparel being whisked about. Pres-
ently the door opens and I see that she has
done a quickie into a pair of slacks and little

ADIO

sweater effect. The sweater evidently was de-
signed by a guy who saw no point in using
six skeins of yarn when five and a half would
do with a bit of stretching.

“Er, ah, been warm, hasn’t it?” I manage
to stammer out.

“Yes, hasn’t it,” she agrees as she starts
to warm up the filaments on the 10-kw. rig.

“Paper says rain tonight,” says I, feeling
hopelessly muddled.

“Really,” and she punched the start button
on the 4000-volt rectifier.

“Guess I'd better get going,” I mumble,
being at a loss for anything better to say.

“All righty. Awfully glad to have met
you. Good night.”

In the days that followed I didn't know
whether to shoot Jack Dunkheimer for being
an inhuman brute or kiss him for sending
such an angel to brighten my squalid exist-
ence. In the next few weeks Ann takes Jack's
place four or five times and I become much
better acquainted with her although I'm still
in a daze most of the time. Then one after-
noon I relieve Ann at four p.m. and we are
having a little chat.

“Gee, Ann,” I remark seriously, “Jack is
plenty lucky to have a wife like you.”

“A wi - - she begins, and then she sorta

. HITGH YOUR TRANSMITTER

T0 A BLILEY LD?2

AND WATCH IT GET
YOUR SIGNALS THROUGH

Operating conditions in the congested 80- and 160-meter bands place
a premium on stable signals. Low frequency drift and a sharp clean
signal are necessary characteristics for getting through — especially

when operating conditions are difficult.

The LD2 Crystal Unit has a frequency drift of less than 4
cycles /mc./°C., a high activity and is free from spurious frequencies.
Manufactured by experienced technicians, this precision unit (for the
80- and 160-meter bands) is your gquarantee of stable dependable
frequency control.

Install an LD2 in your transmitter — you can get it from your
Bliley Distributor for only $4.80. He will be glad to give you a copy
of circular A-6 describing the complete line of Bliley Crystal Units.

BLILEY LD-2 CRYSTAL UNIT
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chokes up and bursts into hilarious laughter.

“What's funny about that?” I demand.

“Why I'm not Jack’s wife, I'm his sister
Where’d you ever get that idea?”

“The other operators —' 1 started to say
when I was interrupted by more laughter.

“I should have remembered,” she said, when
the humor had begun to die, “the older op-
erators pulled that same wife gag on the last
young fellow that came to work here. It
should have been obvious the way you've been
avoiding me.’

“Of all the dirty tricks. They even told
me that Jack made you work for him.”

“Jack has,been wondering about your atti-
tude toward him. Truth is that I come out
here to catch up on my reading. [ learned
the business helping Dad in his laboratory at
the Bureau of Standards. What do you think
now that you know the truth about little Ann,
the brow-beaten wife?”

“Gosh, that’s swell,” struggling for words
as I tried to remember who it was that wanted
to buy the nig last week, “sort of changes
things around a bit.”

About this time is heard a set of those long
silvery horns that set the owner back about
the cost of a kilowatt final.

“Oh, excuse me. I'll have to run. That's
Harry, he’s manager over at Amalgamated
Electric. We've been engaged almost a week
now.” Then she paused at the door, "Be

seeing you the next time Jack makes poor |

little Ann stand his watch for him.”

Open Forum
{Continned [rom Page 74)

because I might be a better golf player than
another fellow doesn’t mean that I feel com-
pelled to give him the idea that T resent his
enjoying golf or suggest that he give it up for
knitting or Chinese checkers. I know fellows
who never break 100 that get even more enjoy-
ment out of golf than I do, and I don’t see
why they are not just as much entitled to
use the course as I am. Also, I don’t helieve
it in order to go around giving them un-
solicited advice on how to cure their slice.
So long as they obey the course rules and
don’t step on my toes I say “more power to
them.”

I'm glad there are fellows on the air who
enjoy talking about things other than the
lineup of their transmitter and why they
changed their final tank condenser over to
split stator; otherwise I wouldn’t have the
slightest desire to get on the air.

Harry C. BROWN

o
Shopping? The Marketpluce may have just
what you want.
See page 97 for latest offers.
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254

PRICE $12.50

HIGH POWER GAIN

Beoause of their scientific design and th2 Jse of a
breced verfical 2or tantalum grid, the 254 and
other GAMMATRONS have a high pow2r gain.
This is possible beccuse only dantalum will operate
swacessfully with the close filamen: to 3r d spac-
irgs employed in GAMMATRON tubes. Dther grid
materials give rise to secordary emission when
p cced too dlose to the filament andthus they can-
not successfully give the h gh power gain that
GAMMATRONS afford,

Tais means that your rig is theaper to build, re-
qures less stages, the crystal duty is lighter, and
it is easier "o fune when you use GAMMATRONS.

Write for cata Type 24 tc 3034

Heimtz & <avfman, Sc. San Fronciscs

@ cAMMATRON

WWW americanradiohistorv com


www.americanradiohistory.com

24 RADIO]

What’s New
[Continued from Page 72}
as a detector, audio amplifier or low-powered
oscillator. It requires 1.25 volts at 50 ma. on
the filament, has a transconductance of 650
micromhos and a plate resistance of 24,600
ohms at 2 ma. plate current. This tube will
be most satisfactory for use in receiving and
speech amplifying equipment.

The 958 Triode

The 958 is also an acorn triode, but it
has somewhat higher ratings than the 957
and is most suited for use in transmitting
service or as an audio output tube to feed a

TO be worth its salt a frequency meter must be stable.
A peek inside the GUTHMAN U10 FREQUENCY METER-
MONITOR shows its mechanical stability. This is obtained
through a large, solid frame tuning condenser of wide
spaced plates, a high Q Litz inductance wound on ceramic
form, SILVERCON silver-plated-on-mica fixed condensers,
and rigid mounting of parts and wiring.

But this sound mechanical design alone could not con-
tribute precisz frequency stability without temperature
stabilization. So temperature is triply stabilized. The
oscillator tuning circuit is enclosed in an internal closed
temperature shield. This shield is in turn enclosed in the
closed outer cabinet. Two tubes and a ballast tube, with
heaters operated continuously, maintain tuning circuit
temperature stable at well above room temperature (and
make for long tube life, too.}

Through such triple temperature stabilization drift s
surprisingly low—has been measured as less than one
cycle in a million over 24 hcur runs, but despite such
stability, we are extra conservative in recommending that
even with such a frequency meter as the U10, you never
presume it to be more accurate than you can set zero-
beat on WWV—50 parts in 5,000,000 for safety.

The U10 FREQUENCY METER-MONITOR has passed a
number of severe tests by outside laboratories. They
found it good. We are sure you'll find it good, too. Why
not examine it at your jobbers—or send us a pestcard for
complete description of this and other new items, includ-
ing the new “Silver Super’” communication receiver kit?

EDWIN I. ;p%””/”e CO. INC.

402 SPEORIAZST. o CHICAGD, U. S. A.

CABLE ADDRESS GUTHCO CHICAGCO

sensitive loudspeaker. The tube has a greates
filament drain, although it is still extremnely
low (1.25 volts at 100 ma.), lower amplifica-
tion factor (12), greater transconductance
(1200 micromhos), and lower plate resistance
(10,000 ohms). The 958 is designed for use
as an amplifier or oscillator with a plate power
input of 0.4 to 0.5 watt.

The 959 Pentode

The 959 is a sharp cutoff pentode intended
for use as an r.f. amplifier or detector in
u.h.f. receivers. It may also be used as a
resistance-coupled audio amplifier in speech
amplification systems. The tube tequires the
same filament power as the 957, 1.25 volts
at 50 ma., has an amplification factor of 480
and a transconductance of 600 micromhos
under the rated operating conditions of 135
plate volts, 67.5 screen volts, and —3 volts of
grid bias. Under these conditions the plate
resistance is approximately 0.8 megohm.

Question Box
[Continued from Page 73}

that a smaller modulator could be used for speech
modulation. This is the point about which the
greatest amount of misunderstanding exists. Based
on sine-wave conditions the modulator in your trans-
mitter, for instance, must deliver an average power
of 250 watts, or a peak power of 500 watts. For
speech, the modulator must still deliver S00 peak
watts but the averuge power in the speech output
will be closer to 175 watts. This does not mean
that any modulator rated at 175 average watts will
fully moduate the 500 watts of class-C input, If
the 175-watt modulator is operating properly in
accordance with the manufacturer’'s specifications
its peak power output will simply be twice 175,
or 350, watts.

By choosing the proper class-B modulator tubes
it is possible, however, to obtain the required 500
peak watts of voice output from tubes which are

DST
BACK No Pickup
FRONT Full Coverage
VOLUME INCREASED
by Reducing Feedback
DIT, List $37.50, High Imp.
25’ Cable

D9, List $35.00, Low Imp.
25’ Cable

Write for Catalogue No. 29

Manufacturers Full Line Dynamic, Crystal, and
arbon Microphones and Stands

AMERIOCAN MICROPHONE CO., Inc.

1915 So. Western Ave., Los Angeles, Calif.

‘ UNIDIRECTIONAL DYNAMIC

|
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THE “RADIO”

/ /////

TELEPHONY HANDBOOK

Note: Copies of the first printing are entitled
“Amateur Radiotelephony’’; the text is the same.

This book has been written expressly for
the “phone man’ and the amateur inter-
ested in getting on phone. This clear yet
concise work devotes itself particularly
to the intricacies and technicalities
peculiar to this field.

A dozen complete transmitters are de-
scribed from the tiny, ten-watt size up
to one kilowatt. Each has been labora

tory built and tested, and tested on the
air.

It is more comprehensive than the radio-
telephony data to be found in any “gen-
eral”’ handbook.

All systems of modulation are covered,
also class BC amplifiers, inverse-feedback
systems, modulation measuring equip-
ment, and the like. Over 100 illustra-
tions show how to construct and adjust
all items described. 52 typical questions
for the special-privilege Class-A license
examination are answered in detail.

The best single investment you can make in your
phone transmitter is the purchase of this book at

SEVENTY-FIVE CENTS

in continental U. S. A. Elsewhere, 85c or 3s. 6d.

e 95

1460 Beverly Boulevard, Los fingeles

PSSP
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Buy a Fresh
Copy Today
of the

RADIO

AMATEUR
CALL BOOK

The CALLBOOK is the only publication that
lists all licensed radio amateurs in the United
States and over a hundred and twenty-five dif-
ferent foreign countries.

Each issue also contains a world map showing
amateur prefixes, press, time and weather sched-

ules, amateur prefixes listed alphabetically and
by countries and a world time conversion chart.

Complete . . . Accurate . . . Up-to-Date

1ssued Quarterly
MARCH . . . JUNE . .. SEPTEMBER and DECEMBER

Annual subscription $4.00 Single copies $1.25

Buy your copy now from your radio jobber
or direct from:

RADIO AMATEUR CALL BOOK, Inc.
606 S. Dearborn St. Chicago, 1ll., U. S. A.

P u S N I PR T R R T P T Y

APt

‘our Inquiries Invited:

When you need amateur equipment it is to
your advantage to write to me. You get per-
sonal attention; terms financed by myself so
you buy with less cost and more conveni-
ence; fair trade-in value for your equipment;
ten day trial of all receivers; and my cooper-
ation in every way to see that you are 100%
satisfied. No wonder my customers are
boosters. You will be too. For the newest
equipment, the latest information and tech-
nical help, write to W9ARA.

Compare My Terms with Others

Model and Cash Down 12 Monthly

Receirer Price Payment Payments
The new RME-70.. ... $138.60 27.72 $9.79
HQ-120X and NC101X 129.00 25.80 .11
NCIOOA ... ... ... ... 120.00 24.00 8.48
NC80X and NC81X. ... 99.00 19.80 6.99
Breting 49 and $16. ... 99.00 19.80 6.99
Howard 438 ... ...... 49.95 9.99 3.53
NC-44 and S-20...... 49.50 9.90 3.49
Sky Buddy with 28 MC 29.50 9! 208

5.90
Also HRO, Breting 9, Howards, Sargents, all others

Similar terms on Hallicrafters, National, Harvey, RCA, RME,
Temco transmitters and Thordarson, U.T.C., Utah, Kits.

HENRY RADIO SHOP

211 North Main Street Butler, Missouri

MM B B e e e e e e e e e e e e e e e o e g
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96

rated at only 175 watts for sine-wave output. The
increased output is made possible by raising both
the plate voltage and the plate load impedance
on the modulator tubes. By operating the tubes
in this manner, the peak plate current and average
plate dissipation are kept within the manufactur-
er's rating due to the nature of the speech wave-
form. It must be emphasized that this type of
operation is suited for speech only. Any attempt
to obtain 500 peak watts of sine-wave output
from the modulator will result in the tubes being
greatly overloaded and will soon lead to their
demise. Tubes chosen for this type of service
must also have adequate insulation and high
vacuum to withstand the increased voltage.

The actual calculation of the operating condi-
tions for the higher peak output is somewhat in-
volved. As an example, however, a pair of
TZ40O’s operated at the recommended plate-to-
plate load of 6900 ohms and at 1000 plate volts
and zero bias will give 175 average watts, or 350
peak watts, of sine-wave output. These same
tubes operated at 1500 plate volts and a plate-
to-plate load of 12,000 ohms will supply approxi-
mately 525 peak watts of audio on speech. This
latter set of conditions would be suitable for use
with your proposed transmitter. Approximately
15 volts of bias will be required for the 1500-
volt operation and the driving power will have to
be increased slightly to provide the extra grid
swing required with the increased bias.

Calls Heard
[Continned from Page 711

Beirut, Syria
October 17, 1938

(14 Mc.)
K4—FCV-7; KD-7; K5AA-6; NY1AB-6; W-—IAXX-4;
1DBS-7; 1DKD-6; 1GNE-7; 1KHV-5; 1LAX-6; 1LMO-5;
2A0A-6; 2BHW-6; 2EDM-8; 2EGI-5; 2FKE-5; 2GSA-6;
2HQX-5; 2HXT-6; 2ISU-5; 21Y0-7; 2KEZ.7; 2KJY-7;

3A00-6; 3BHV-7; 3CRW-6: 3EUJ-5; 3EZN-5; 3FQ0-6;
3GTL-6; 3GTR-7; 3GWJ-6; 3HJL-7; 3QP-7; 3US-6; 3WU.5;
4CJF-6; 4DE-6; 4FJ1-5; 8GMZ-5; 9KFL-4.

John C. Kuespert, WOWCE
733 13th St., South Bend, Ind.
October 1 to December 31, 1938
(14 Mc. cw.)

CE—-3AJ; 4AD; CM—2AZ; 6DV; 7AB; 7RN; CTLJV;
CR7—AG; AY; CX—I1CB; 1CX; 1NE; 2AJ; D—3CDK;
3GPF; 4SZK; El4J; ES—1E; 2C; 5C; F—3LQ; 8JD; 8Q.;
G—2IM; 2JY; 2LB; 3BS; 3MB; 3Qv; 5KG; 5LY; SRv;
5UG; 5UM; 5YV; 6KU; 6SM; 6F%I; 6UG; 81}; GISTK; GM—
3RL; 8CN; HB9CE; HIC—I1FG; 1PZ; HHH—2MC; 3L; 4AS;
HR—20N; 7WC; J—2JJ; 2KG; 2NF; 5CC; J9CG; KA —
1FG; 1RP; IK4—DTH; ESH; FAB; FNH; K5—AA; AC;
AE; AG; K6—AMH: 1QN; MV; NPO; ORA; QIU; LASQ;
LU—20A; 3HK; 4BH; 5AN; S5BL; 8EN; 9AX; NY—
1AB: 2AE; 0A4Q; OH—1NF; INV; 20G: 20P; 3NP: 6NG:
6NS; ON4—KM; XA; OZ—TUU; 9R; PA—AZ; FF; KB;
MK; SD; XF; PK4KS; PY—10S; 1GJ; 2AC; 2AL; 2BM;
SAP; 5QG: 7AN; BAH; SP-=10P; 1YX; SM—3MT; 50S;
SRH; SUW; 6QP; 6UA; SU—=1SG; 1WM; TF—=3C; 5C;
5M; T1—2CAH; 2LC; U2NE; VO—3P; 3X; VP2AT;
VP4—T0; TP; VPSRS; VP7—NT; NU; VR6AY; VS6AQ;
VU--2BG; 2LK; YA7RX; YN4AB; YR—-5AX; 5ML; 5VX;
YS2LR; VU7AY; YVS5AQ; ZC6EC; ZD2H; ZE1lJ); ZS—
1AG; 1BX; 1CH; 1CH:; 1CN; 1DA; 1L; 2AL; 2X; 5CU;
6AU; 6BZ; 6DY; 6EW; 6EZ; ZS3F.
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The Mm/wif;lace

(a) Commercial rate 10c per word, cash
with order; minimum, $1.00. Capitals: 13c
per 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: Sc per word,
cash with order; mimimum, 50c. Available
only to licensed amateurs not trading for
profit; our judgment as to character of ad-
vertisement must be accepted as final.

(¢) 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 er 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
Los Angeles accompanied by remittance in
full payable to the order of Radio, Ltd.

QSL’S: 75¢ for 100; 2 colors. $1.80 for 300. Postpaid. WSDGH,
2005 North Third Ave., Minneapolis, Minn.

HYTRON transmitting tubes. WSDGH.

LISTEN for High Freguency Broadcast Station, W9XA 26,450
Kilocyeles, Kansas City, Missouri.

QSL's—SWL's—RAINBO EFFECTS! Stamp! FRITZ—455 Mason—

Classified \dvertising

YOUR sigs recvd hr., phone CQ’s, etc., on guaranteed phonaograph
records, I(speu:lal 35c. Brown's Radlo Laboratory, Dolgeville,
New Yorl

CRYSTALS, 80-160 X-cut $1.50.
Upper Peninsula Crystal Service,
Michigan.

40 X-cut $2.25. Guaranteed.
72 Third Street, Laurium,

GLASS feeder spreaders. Perfect insulation. 2 to 6 inch, dc.

WOINER, Washington, Missouri.

CRYSTALS AIRMAILED: 160- 80 AT 40X $1.95; 40 Lo-drift
$2.75; 80M VARI-FREQUENCY, 100 kc. BARS, 20M CRYS-
TALS, MOUNTED $4.50. COMMERCIAL CRYSTALS QUOTED
coD’s accepted. C-W Mfg. Co., 1170 Esperanza, Los Angeles.

CRYSTALS MOUNTED: 40X $1.60; 160-80 A $1.25; COD's
accepted. Pacific Lahoratories, 344 Fetterly, Los Angeles.

RECONDITIONED guaranteed receivers.
cheap. Shipped on ten day trial. Terms.
Butler, Missouri.

Practically all models
List free. WOARA,

ANSWER Factory Reopens.
Price quoted on any problem stated clearly.
Guilford, Connecticut.

Advice by mail on radio problems.
Robert  Kruse,

SERVICEMEN: Radio cartoons enliven advertising, boost business.
Cut catalogue. 10c. Radiolabs, Winnipeg.

SELL: Rebuilt Dodge generator. 700 watts, 110 voits, 60 cycles.
$30. W2LPS/3 Lafayette College, Easton, Penna.

PUSH PULL PARALLEL 6L6 modulator or driver described in
July, 1937, issue of RADIO, laboratory model, less tubes $34.50
f.o.b. RADIO, Ltd., 7460 Beverly Blvd., Los Angeles, California.

CHASSIS. Panels. Racks. Specials. Priced right.
970 Camulos, Los Angeles, Calif.

R. H. Lynch,

NAT SW3, power supply, 4 sets coils good condition, $17.50.
New T20, $1.85. Other equipment, W7EJJ.

W6EKX QSL's cost more—are worth more. Printed by Keith
LaBar, 1123 North Bronson Avenue, Hollywood, California.
Special cards made to order for the discriminating amateur.

BARGAIN: 1 kw. 20-meter phone, HF200's final, 212D's modu-
lator, rack and panel with 14 meters. 250- watt’ phone, 160-20,
rack and panel with 9 meters, presefector DB 20, PR 15, and

Joliet, Illinois. misc. parts. WOV0O.
Aerovox Corp. ... 79 Mallory & Co, P.R. ................. 86
Allied Radio.Corp. i by PR ' A 83 Meissner Manufacturing Co. ........... 3
American M'xcx:ophonc Cor,Inc: . usmny 94 Ohmite Manufacturing Co. ...... s mk a0 85
Barker & Williamson .. .............. 82 Radio A Call K 6
Bliley Electric Co. . ...oovooveoeooin 92 adio Amateur Call Book ............. 9
Bud Radio. Inc 84 RaDIO Antenna Handbook ............ 89
Al g V-l " S Rapio Handbook . ................... 5
Burstein-Applebee Co. ................ 84 RADI, Wioehnical Digeit . Do oo o R
Cannon Co,, C. F. .......... REREES sa 17 Rapio Telephony Handbook . . .. .. 95
Capitol Radio Engineering Institute ..... 87 RCA Manufacturing Cotp. ........ "Cover 1V
Cardwell Manufacturing Corp.,
Radio Supply Co. ....... ... ... ..... 77
C Tthell?)“en Do _9,; Radio-Television Supply Co. ........... 81
entralab . ............ -y - )
Cornell Dubilier Electric Corp ...... o9 Solar Manufacturing Co. .............. 87
Decker Manufacturing Co. . ........... 88 Taylor Tubes, Inc. ................ Cover 11
Eitel-McCullough, Inc. . ... ... D Thordarson Electric Mfg. Co. ... ... Cover III
Guthman & Co., Edwin I. ...... ... ... 94 United Catalogue Publishers ........... 78
Heintz and Kaufman, Ltd. ..... oW ocr e 93 Universal Microphone Co. ............. 76
Henry Radio Shop . ............... ... 96 Wholesale Radio Service Co., Inc. ...... 90
o 97 o
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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.

COMPACT PHONE TRANSMITTER

Page 45

Cx, Cz, C;—Solar MW-1233
C.—Bud 905

C:—Solar MW-1210

Cs, C;, Ci—Solar MW-1233

Co, Ci—Bud 330 (stators in parallel)
Ci—Solar MW-1219

Ciz, Ci=—Solar MW-1239

Cn. Cn—Solar XM-ZS-Z]
Ci—Cardwel! XC-100-XS

st, Cz:. Ce;—SoIar DT-878
Ciw—Solar 5-0238

C.o, C.o—Solar 5-0263

C2—Solar $-0219

C:a—Solar $-0228

C:—Solar DT-858

Cu, Cx—Solar DT-859A

Cuo, Cso—Solar XL-6-4

Ca, Co—Solar XL-20-2

Cas, Cai—Solar $-0240

R, Rs, R—Centralab 516

Rz Rs, Rs, Re, Ris, R2=—Ohmite Brown Dewil
Rs, Ru, Rio, Ris, Rlz, Rn, Ri—Centralab 514
Ri=—Yaxley N

R]o—Ohm"e 0578

R:0—Ohmite 0788

Rx—Ohmite 0973

R::—Ohmite 0962

Ji, )2 ) Je—Yaxley 702A

112-Mc. TRANSCEIVER

Page 59

C,—Cardwell ZR-10-AS with mounting bracket
C.—Solar type MT

Cs, Ce—Solar type S$-0256
C.—Solar type S-0212
C-—Solar tyoe DT-879
Cr—Solar type $-0219
Cs—Solar type D|-364

Ri, Rs, Rs, Re—Centralab 516
R—Mallory Yaxley “Universal”
R:—Centralab 514
RFC—Ohmite type Z1
Si—Mallory Yaxley 3142-]

e 98

CH,;, CH:—Thordarson T-43C92
T.—Thordarson T-72A59

J:, J—Mallory Yaxley type A-1
VP—Mallory Yaxley type VP-551
Cabinet—Bud type 870
Knobs—Bud

IMPROVED U.H.F. R-C SUPERHET

Page 15

Ci—Cardwell ZR-10-AS

Mica Condensers—Solar MW

Cn, C.s—One Solar DT-885

Ci;, C.o—One Cornell-Dubilier KR-588
C:—Cornell-Dubilier EY-11080

Carbon Resistors—Centralab 514 and 516
T.—Thordarson T-29A99

T:—Thordarson T-13R08
CH,—Thordarson T-68C07

Rs, Rs, Ri—Mallory Yaxley standard universal
Tubes RCA

EFFICIENT “SEMI-SKELETON” AMPLIFIER

Page 40

C.—Aerovox Type 1450

C.—Bud #1532

Cs, C—Aerovox Type 1450

C:, C—Bud #1000

C—Bud #1576

R—Bud #766

RFC—Bud #569

Vi, V—Taylor T40’s

Closed circuit jack—Bud #1325

Punched semi-chassis—Bud #7710

Panel support brackets (pair)—Bud #7709
Coil jack bar brackets (2)—Bud #7714
4-prong ceramic sockets (2)—Bud #954
5-prong ceramic sockets (2)—Bud # 955
Drilled Masonite panel—Bud #1593 BPA
Dials—Bud # 172

Coil jack bar—Bud #1356

HUGHES PRINTING CO.
EAST STROUDSBURG, PA.
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THORDARSON QUALITY AT
PRICES YOU WILL APPRECIATE

* PLATE TRANSFORMERS

19

19 SERIES PLATE SUPPLY TRANSFORMERS

Primary 115 Volts, 50-60 Cycles
Transformers rated in D.C. volts from two section filter.
Electrostatic shield between primary and secondary.

Type Sec. A.C. D.C. D.C. Your
No. Load Volits Volts M.A. Cost
T-19P55 660-0-660 500+ 250 $ 4.50
~ 550-0-550 400
T-19P56 900-0-900 750 225 4.80
_ 800-0-800 600
T-19P57 1075-0-1075 1000** 125 6.00
- 507-0-507 400 150
T-19P58 1200-0-1200 1000** 200 7.80
. __900-0-900 __ 750 150 -
T-19P59 1560-0-1561+ 1250 300 9.60
- _1250-0-1250 000 o
T-19P60 1875-0-1875 1500 300 FL10
o _1560-0-1560 1250 -
T-19P61 2125-0-2125 1750 300 12.00
S— _1875-0-1875 1500 - )
T-19P62 2420-0-2420 2000 300 12.90
- 2195-0-2125 1750 o
T-19P63 1560-0-1560 1250 500 13.80
- _ 1265-0-1263 1u00
T-19P64 1875-0-1875 1500 500 17.70
- 1560-0-1560 1250 -
T-19P65 3000-0-3000 2500 300 17.70
S 2420-0-2420 2000 -
T-19P66 2125-0-2125 1750 500 22,50
- . 1875-0-1875 1500 -
T-19P67 2450-0-2450 2000 500 25.50
2125-0-2123 1750 -
T-i19P638 3000-0-3000 2500 500 30.00
2450-0-2450 2000

* This transformer has a bias tap a1 3UV

30V,
for double rectifiers and will deliver both se

** These trunstormers designed
condary ratings simultaneously.

“19” SERIES SWINGING AND FILTER CHOKES

Inductance listed is that actually measured at rated current.
SWINGING CHOKES

Type Cap. inductance D.C. Res. Volts Your

No, D.C.M.A. Henries hms insulation Cost
T-19C35 200 5-20 130 3000 $2.85
T-19C36 300 5-20 105 3000 90
T-19C37 400 5-20 90 4000 5.40
T-19C38 500 5-20 75 4000 6.90

SMOOTHING CHOKES

T-19C42 200 12 130 3000 2.85
T-19C43 300 12 105 3000 3.90
T-19C44 400 12 90 4000 5.40
T-19C45 500 12 75 4000 6.90

99 + CHOKES

* MODULATION TRANSFORMERS
+ FILAMENT TRANSFORMERS
x DRIVER TRANSFORMERS

THORDARSON QUALITY FOR THE '‘HAM”
IN THE POPULAR-PRICE FIELD!
COMPARE!

Shown at the left is catalog information on
the plate transformers and chokes in this
new series of transformers. Complete in-
formation on the full series in Catalog No.
400-C, from your parts distributor or write
factory for Free copy.

“19°° Series Plate Transformer
Mounting Style 2 K

Fully Shielded - Air Cooled

 THORDARSON ELECTRIC MFG. CO.
500 W. HURON ST., CHICAGO, ILL.

pﬂﬂ!dﬂd ' 'pO'W'E”E 59’ TAGIJ&"L‘!OH .
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VES PHENOMENAL RESULTS |
~ AS A HIGH-POWERED
~ CRYSTAL OSCILLATOR

uC-iq
RCA-813 (%3
R-F
a OUTPUT
Y [¢3)
(S 3
K<

Cy C2C7 0.002 mf, MICA
Cs 0.0001 mf, MICA
Cs 1.5 mmf per METER
Cs 0.001 mf, 2000 V. MICA
Cs - 0.002 mf, 5000 V. MICA
Rs - 30,000 OHMS, WIRE-WOUND
Rz~ 50 OHMS, C. T, WIRE-WOUND
Rs 50,000 OHMS, 25 WATTS
Li - 100 TURNSNO.24D.C.C.

on 1-1/4"” Diameter Form
L. FOR FREQUENCY “{”
Ls - R-F CHOKE, 250 MA. D.C.
F L 4 A. HIGH-VOLTAGE FUSE
K SEE NOTE
X CRYSTAL, FREQUENCY “‘f”
P 2.0-VOLT, 60-MA. PILOT
Note: "K'’ is u high-voltage keying relay, insu-
lated far 2500 Volts. Do not use an ordinary key
in this position under sny circumstances.

AMATEUR NET

$ 850

Oscillator can be plate-modulated as well as keyed.

Here’s the news you have been
waiting for! A one-tube crystal-
controlled ’phone or cw trans-
mitter is a reality with the new
RCA 813 beam power tetrode!
Severe tests made in plate-mod-
ulated service prove that 100%
modulation can be obtained with
good linearity, low distortion, a
plate circuit efficiency of 60%
and a carrier output of 100 watts!
Equally trying tests in cw teleg-
raphy service with 80 and 40

meter crystals respectively, prove
that a power output of 150 watt:
can be obtained—and excellen’
keying canbeaccomplishedinthe
screen circuit! In neither case i
the r-f crystal current excessiv

The circuit used to achies
these remarkablz results is th
Reinartz Tetrode Crystal Oscilly
tor arrangement shown in tle
diagram at left. The same circuit
constants can be used for either
cw or ’phone operation.

Refer to Decenber Ham Tips for further informatian
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