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- THE NEW RATIO DETECTOR (NBF4)
‘ For Optimum Narrow Band FM Performance

The new RME NFM Ratio Detector is the solution to high sensitivity
and noiseless reception of NFM (narrow band FM). With this plug-*
in unit and an RME 45 receiver, the noise-reducing advantages of
NFM are fully realized. NFM Signals that can’t be heard with good
AM communications receivers come in loud and clear against &
noiseless background.

The new RME NFM RATIO-DETECTOR PLUG-IN UNIT is designed

for optimum results with amateur systems where the deviation is only
+ 9.5 KC. With the unit, equal sensitivity can be enjoyed on AM or
NFM. It employs a highly efficient ratio-type detector and a limiter
for noise-free reception of NFM signals. The unit is switchable

from AM to NFM at will. For the owners of RME 45's, B Series,
there are no soldered connections —simply plug the unit into the
detector tube socket. In other model 45's, slight circuit changes can
be made at the factory or at official RME service centers. Only RME
45 receivers can employ the unit. RME owners can once again be
happy with their choice—for RME equipment stays modern!

Amateur Net. . ... .. NS AT e e o e o T e o e s B NI

THE BOOMERANG (MB-3)
A Break-In And Monitoring Device For CW & Fone

Signals come right back to you because of the monitoring features of
the ‘Boomerang.”” While monitoring your own keying or speech,
you'll also enjoy instant break-in operation for c. w. or fone, even
on your own frequency. The moment your key is depressed, or the
transmitter turned on for fone operation, receiver output is silenced.
You'll also hear incoming signals during the keying intervals. The
“Boomerang’ can be used with any receiver that has a phone jack.
Simply plug the "'Boomerang’’ into your fone jack and an AC line.
The ‘'‘Boomerang’’ makes possible efficient and enjoyable QSO's.

Amateur Net. . ... ...... e B W e $22.50

THE HF 10-20 CONVERTER
For 10-11-15 and 20 Meters

Because of the double conversion system, the HF 10-20 provides
outstanding and imageless reception on the above frequencies. And
its an especially v'rta? adjunct to those receivers that tune only to 18
mc. or possess inadequate bandspread. The HF 10-20 provides an
average of 7.8 linear inches of calibrated bandspread on each of the
three bands. An all-gear planetary mechanism is used. Images are
non-existent. The output (l. F. frequency) of the HF 10-20 is 7 mc.
It can be used with any all-wave or amateur receiver. Features include
provision for separate antennae, self-contained power supply, an-
tenna selector switch, band selector and high gain.

Amateur Net. . . . .. . % & B¢ (¢

FINE COMMUNICATIONS EQUIPMENT
H m E RADIO MFG. ENGINEERS, inc
Fown 6, ﬁﬁ}fﬁﬁi U. 5. A.
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FEATURES:

® Frequency coverage from 0.54 lo
31 Me Plus & meler band. Boand-
switching on aoll frequencies.

® Adjustable sensitivity control for
S-meler operation on either c.w.
or phone,

® Aulomaltic adjustable threshold
double-diode noise limiter.

® 115 volts 50/60 cycle AC opera-
tion. Easily adapled to 230 volts.

® Amateur Net (Complete with 10"
SPOaker] ..cciicinissisisiissnss $ 269,00

MAKERS OF L

ANOTHER NATIONAL

THE NC-183

.......

........

......

For the first time, @ ham receiver incorporating all the latest
innovations demanded by amateurs is now available at a reason-
able price.

The NC-183, latest in National's great new line of communica-
tions receivers, is a band-switching set covering frequencies from
0.54 to 31 MC plus the 6 meter band. Two r.f. amplifier stages
provide remarkable image rejection and the latest crystal filter
aids in maintaining the highest degree of selectivity.

In addition, a stabilized voltage regulated circuit makes the
NC-183 a truly top-flight performer on the highest frequencies.
A push-pull audio output stage with separate 10" speaker affords

excellent fidelity of output.
These, plus many other features, combine to make the NC-183

a really “‘hot'’ receiver. It will certainly become a strong favorite
with those stations that specialize in digging DX out of the

background.
See and hear the NC-183 at your nearest National distributor

this week.

Mational

Company, Inc.
Dept. No. 9
Malden, NMass.

IFETIME RADIO EQUIPMENT
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COVER—WG6WB discusses a preselector designed to
give more signal without an equal increase in noise.
This photo shows the basic mechanical construction
and layout. Despite its complicated appearance,
the preselector can be constructed without elaborate
shop facilities.

For more signal and less noise
turn to page 13.
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“The holtest ham performance ever at this price . .." That's the verdict of amateurs who have
had a chance to try Hallicrofters new Model 5X-43,

This new member of the Hallicrafters line offers continuous coverage from 540 kilocycles to
35 megacycles and hos an additional band from 88 to 108 megacycles. AM reception is pro-
vided on all bands, except band 6, CW on the four lower bands and FM on frequencies above
44 megacycles. In the bond of 44 to 55 Mc., wide band FM or narrow band AM just right for
narrow band FM reception is provided.

One stage of high gain tuned RF and a type 7F8 dual triode converter assure an exception-
ally good signal-lo-noise ratio. !Image rotio on the AM channel on band 5 (44 to 55 rc.) is
excelient as the receiver is used as a double superheterodyne. The new Hallicrafters dual IF
transformers provide o 455 kilocycle IF channel for operating frequencies below 44 megacycles
cnd a 10.7 megocycle IF channel for the YHF bands. Two IF stages are used on the four lower
bands ond a third stage is added above 44 megacycles, Switching of IF frequencies is auto-
matic. The separate electrical bandspread dial is colibrated for the omateur 3.5, 7, 14, and
28 megacycle bands,

Every important fealure for excellent communications receiver performance is included
in the SX-43,




ALL ESSENTIAL AMATEUR FREQUENCIES
FROM 540 ke TO 108 MC

AM - FM - CW RECEPTION

IN BAND OF 44 TO 55 MC: WIDE BAND FMm
OR NARROW BAND AM ... JUST RIGHT FOR
NARROW BAND FM RECEPTION

CRYSTAL FILTER AND EXPANDING IF CHAN.
NEL PROVIDE 4 YARIATIONS OF SELECTIV.-
ITY ON LOWER BANDS

TEMPERATURE COMPENSATION FOR FREE-
DOM FROM DRIFT

FEATURES FOUND IN NO OTHER RECEIVER AT THIS PRICE

SERIES TYPE NOISE LIMITER

FERMEABILITY ADJUSTED "MICROSET" IN.
DUCTANCES IN THE RF CIRCUITS

SEPARATE RF AND AF GAIN CONTROLS

EXCEPTIONALLY GOOCD SIGNAL-TO-NOISE
RATIO

SEPARATE ELECTRICAL BANDSPREAD CALl-
BRATED FOR THE AMATEUR 3.5, 7, 14, AND
28 Mc BANDS

hallicratters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A

Scle Hallicrafters Representatives in Canede:
Rogers Majestic Limited, Toronto-Monireol
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Crystal Holder Sockets
33002, 33102, and 33202
Plus new 33302 for CR7

In addition to the original 33002, 33102
and 33202 exclusive Millen "Designed for
Application” steatite crystal holder sockets,

there is now also available the new 33302
for the new CR7 holder. Essential data:

Type Pin Dia. Pin Spocing
33002, s0scccacnn 125 750
IINUL s s orsniorss 095 .500
DO BE o ahsesse o ni 125 .500
- &1 S .050 .500

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

IR o
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To all our readers 02

Merry Christmas g

and

Pappy Netw Pear
2 Comasoenr

Some Friends In Need

U.S. Marine Hospital, Neponsit, L. 1., N. Y.
Editor, CQ:

Among the patients here at the government's
TB sanatorium are three hams—two W2s and a
W6. At present our ham activities are confined to
thumbing through a few well-worn copies of CQ,
and endless hours of rag-chewing.

It occurred to us that you might know some of the
gang who have some unused gear lying around which
would help us get on the air. We don't like to have
to go around ‘“‘scrounging,” but prolonged illness
has exhausted our resources, so we hope some of the
boys will be able to help us out until we can get
back to the old QTH again.

Fred M. Parry, W2MDF

c®

CQ Readers Express Their Preference

1528 N. Euclid Ave., Dayton 6, Ohio
Editor, CQ:

Re 9-point type on a 10-point slug versus 8 on 9,
here is one “bird"” who likes to have his reading
made easy. Remember, there are lots of your I'EHd_EI'S
who wear spectacles now and have trouble reading
9 point on 10. Especially so when they have
neglected to have the necessary corrections made to
compensate for the accommodation ‘‘slow up”
with increasing age.

No, I'd say leave your type as was, namely 9 on 10.

John Kantrowe, WSRHH

337 W. Lexington St., Glendale, Calif.
Editor, CQ:
Jse the 8 point on 9 by all means in your articles.
As you say, leaded lines are always easier to read
than solid, and any guy who can’t read 8 point
easily needs glasses anyhow.
Willoughby Speyers, WORUE

5007 Capitol, Dallas 6, Tex.
Editor, CQ:
The 8 on 9 is okay with me and I use bifocals.
V. Morrison, W5GER

509 Hall St.. Charleston, W. Va.

Editor, CQ:

Your new format and type sizes are very good
looking and highly approved. I am willing to use a
magnifving glass if necessary if 1t will mean more
dope per issue.

R. W. Timmerman, WSYIF

P.O. Box 92, Ellensburg, Wash.

Editor, CQ: s e
After a careful perusal of the examples in October
CO 1 really like the 8-point type on 9-point slug




TYPE 4.1000A
ELECTRICAL CHARACTERISTICS

Filament: Thoriated tungiten
Yoltage . - 1.5 volts
Current - . . - . 1l amperes

Grid-Screen Amplification Factor [Average) 7.2
Direct Interelectrode Capacitances (Average)
Grid-Plate (without shielding, base
Jrﬂuﬁdidl - - . . 0.24 uuld
Inp - . . - s « 272 puid
| Output - . - . . . 7.6 wufd
Transconductance (i, = 300 ma., E, =
2500 v., E,= 500 v.) - « 10,000 umhoy
RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR
Class-C Telegraphy
(Key-down condition:, per tube)

MAXIMUM RATINGS
D-C Plate Voltage - -

6000 Max. Volis

D-C Screen Voltage - - 1000 Max, Yol
D-C Grid Voltage - - . —500 Max. Volts
D-C Plate Current - - . 700 Max, ma
Plate Dissipation - - = 1000 Max. Watts
Screen Dissipation . - 75 Max. Wathy
Grid Dismsipation - 25 Max. Watty
TYPICAL OPERATION

(Frequencies below 40 Mc )

D-C Plate vﬂl"l“ . . - - 8000 VYolty
D-C Screen Voltage - - =« & %00 Vol
D-C Grid VYeoltage - - - « =200 Volts
D-C Plate Current - - - - &8l ma
D-C Screen Curreat . - . = 4] ma
ﬂ'-c Efid CU"“' - - - - 41 md
Screen Dissipation - - - - 71 Watts
Grid Disnsipation = s = = b1 Watey

Peak R-F Grid Input Yoltage

(epprox) - - - - 348 Vol
Driving Power (approx.) - - . 143 Watty
Plate Power Input - . - - 4084 Wath
Plate Dissipation - - . . 746 Watty
Piate Power Output - . - . 1340 Waths
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Export Agents: Frazar B MHansen 301 Clay Street
San Francisco, tf_"mﬁm- 7
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NO SIR,OLD MAN....ITS

NOT A NEW TRANS-
MITTER...IM JUST USING

MALLORY BIAS CELLS ON
THE HIGH GAIN TUBES IN

MY AMPLIFIER

BeTTER PHONE QUALITY

Ground the cathodes of the high gain tubes
in your speech amplifier. Stop audio degener-
ation, lower hum-level and improve audio
quality. Bias your voltage amplifier tubes
with Mallory Grid Bias Cells.

than the resistors and capacitors rwlnirt‘_-ii L0

”H'} OS] Il":’-i.ﬂ

;_’i‘»'l' lll'l}"-"-lh‘.'rl' Near l"llllﬂl [H‘I'i.lr['ﬂllll]l'{_‘.

THAT'S SWELL! THESE MALLORY
RESISTORS ARE RIGHT ON
THE NOSE,TOO!

M;l”nr} Fixed Vitreous Resistors
provide standard units for all transmitter and
receiver uppluulinn-. They maxy he depended
upon for long and efhcient service . . . re-
resistance Lo

sistance to humidity  and

permanent change under extreme overloads,

P. R. MALLORY & CO., Inc.
INDIANAPOLIS 6 INDIANA

MALLORY

much better. It makes for a neater El].}lJ'L‘HI'III!..: |l£1§.:[i_‘
as well as a greater amount of reading matter 1n
each issue. Henry S. Guichard, WzHVM

[Lake City, Fla.
Editor, CO.

After looking over theset-up [ would endorse the
use of 8-point type on a 9-point slug. It gives the
reader a break on more usable information for
the space you have available.

A. G. Snow, Jr., WIQV

223 W. Summit St., Somerville, N. J.
Editor, CQ:
| think that vou should use 8-point type on a %-
point slug. This presents by far a better appearance
than 9 on 10 and takes up less room with the same

amount of legibility. I also think that 8 on 8 1s all
right for the columns. Arthur Larky

Readers are overwhelmingly in faver of & on ¢ Jor
text type face and 8 on 8 for columns. We have there-
fore standardized on these for CQ. This month starts
another feature that the gang has long been waiting for

flat matling. We hope you find CQ arriving more
promptly and in belter physical shape—Ed.

How to Enjoy Fiald Day

Ringvagen 14, Danderyd, Sweden
Editor, CQ:

You may be interested to know that we had a big
field day camp here in Sweden on July 26-30. It was
on the beautiful isle Froson in the lake ""ernajun
just one kilometer from the town Ostersund in
the middle of Sweden.

We had three transmitters in two tents operating
on 20, 40 and 80 meters, and there were plenty ol
smaller home-built stations for 5 and 2'/; meters.
Call sign during these days was SM3XA. Some 300
0SOs were made and all verified by the special QSL
card, ““The Monster of the Great Lake.” Many
types of antenna were tested, such as the double
triplex rotary beam.

Field day deluxe! SM5IK and SWL.

Nearly 30 licensed hams were gathered, several
XYLs and SWLs. Among the hams was WIAKY
and his XYL from Boston, and the only Swedish
licensed lady at present, SM3IL, Mrs Greta Petter-
sson, and her two daughters.

Ih the wav, I'm operating on 10 and 20 with only
2 watts nutput to a 10-meter dipole, phone and c.w.

Arne Skoog, SM5C0

cQ




i - ﬂ‘jl! r ! 5 | 3
a1 - X ;& '

i ] L |

d J g F (]
o7 7 \
ol J

I g/
BILL PETERSEN, W@IRY

SIMCE E ; 1934

PETERSEN RADIO COMPANY, Inc.

2800 W. BROADWAY, COUNCIL BLUFFS, IOWA
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I the shack and on the air, you hear Hams talking about the HQ-129-X
—"Best buy on the market.” “More for your money than anything I've
seen.” “Real dollar value.” Yes sir, the top value of the HQ-129-X 1s
best proved by the amateurs who own them.

And you get added value from any receiver by installing an FS-135-C
Frequency Standard. When you zero beat the FS-135-C with WWYV,

you'll know it’s “tops in accuracy.”

=

o
BACKED BY 3711;.“15 oF Know-How

-

—l'-'d.r
-
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THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST,, NEW YORK 1, N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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SH!&RED FREQUENCIES for amateurs actually aren’t
anything new. Prior to the war, foreigners shared
a large portion of the so-called "‘short haul" bands.
But here in the United States, aside from illegal
shortwave broadcasting on parts of 20 and 40,
Central and South American tropical broadcast
stations on 80 were our principal source of annoy-
ance. The Atlantic City agreement permitting propa-
ganda broadcast stations on 40 and sharing 100 kc
of 20 with Russian domestic services merely legal-
izes something quite brazenly done in disregard of
international agreement in the past.

Many amateurs will recall the poll conducted by
the A.R.R.L. in Julv, 1939, just before the war, in
which the question of phone operation on 7 mc was
discussed. 829, of the amateurs who participated
in the poll voted that the upper 100 kc of 40 should
be open to radiophone for the purpose of combatting
broadcast interference. This was a notable step in
the right direction. No one will question the logic
that calls for A3 to do the most effective QRM job—
or shall we phrase it differently and say to make the
most effective use of the shared frequencies?

Shared frequencies, at least from the American
viewpoint, seems to mean sharing on an equal basis.
As an operating amateur, we interpret the word
“equal’”’ to mean using the shared portions of our
amateur bands successfully. Parts of 80 and certainly
40 will be subject to tremendous shortwave broad-
casting interference. What the Russians will do to
20 is still idle speculation, but it is an even money
bet that it will be plenty. Now, editorially we have
griped about sharing before. We cannot question
the right of other services to adequate space in the
radio spectrum, but we do question, along with
many government officials and private citizens, the
value of international high-frequency broadcasting.
To share say a portion of 160 with Loran and then
interfere with this service would be criminal. To
share 40 and interfere with Radio Spain or someone
of their ilk, would be doing all radio listeners a
service. It isn’t our idea that amateur radio should
become a jamming device, but we do want to point
out that the services sharing our frequencies have
little justification for existence.

We have several very definite ideas in mind as to

what might be done about these shared frequencies,
but before we go into a discussion of them there is one
more thought worth mentioning pertaining to h-f
broadcasting.

We claim no originality for the idea . . . although
it seemed rather naive on our part not to have con-
sidered the possibilities. Perhaps other amateurs,
other officials, have had reason to wonder about the

December, 1947

coincidental placing of h-f broadcasting, but if so
we have never read any discussion along these lines.,
It was brought to our attention by an individual
amateur who has been giving a lot of thought to our
problems. As the various portions of the spectrum
were shifted, as the constant give and take pro-
gressed in committee sessions, it would seem strange
that the broadcasting services didn’t end up on a
frequency such as, say, 6000 to 6100 kc. Instead
they are on, among other channels, the 7-mc ham
band. Stop to ask vourself where is the biggest po-
tential listening audience? What bands are tunable,
with bandspread, on the greatest number of short-
wave receivers? You spoof about that listening
audience—you say you've never even listened to
these suave voices of culture and enlightenment—
but have you, even once? Propaganda takes the
form of a mean and vicious disease. It is based on
the half truth, the careful slanting of facts. The
broadcasters want one listener out of the wvast
audience tonight, another tomorrow, and perhaps
several the next week. If they can plant the germ
of indecision, the basis for doubt about the motives
of our own or other friendly governments, they con-
sider it a day’'s work well done. Internationsl short-
wave broadcasting is not solely a means for dis-
seminating the culture of one people to the people
of another country, as its proponents claim. It is,
even at its best, propaganda. We have come to the
conclusion that the choice of amateur frequencies
for h-f broadcasting was motivated not so much by
expediency as by desire.

Now, you say, what about a cure? The deed is
done, the pact is all but ratified, and the broadcasters
are eyeing their new audience. There are several
steps that can be taken immediately, all of which
will benefit the ham and our country. One of the
most obvious is, of course, to open up the shared
portions of the ham bands to radiophone. A local
phone carrier can compete on more equitable terms
than c.w. with broadcast. But even phone is no
match for 50 kw of r.f. into a high-gain beam. To
share the bands on a more equitable basis we think
amateurs should be permitted to run inputs as high
as 10 kw for purposes of experimental work. Don’t
shake your head . . . it isn't nearly as fantastic as it
appears at first glance. 10 kilowatts today might
easily be compared to a 1-kw rig of not so many years
ago. True, not too many amateurs could afford that
kind of power. But suppose there were several hun-
dred, a very conservative estimate, throughout the
United States. They might discourage propaganda
broadcasting to such a degree that it would shde
back into existing channels. (Continued on page (87)
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THE COLLINS

150 watts CW, 120 watts phone
input. Coverage: 80, 40, 20, 15,
11 and 10 meter bands

This versatile transmitter is complete in a
cabinet of receiver type and size—r-f (v.f.0.
controlled), audio, power supply, and a
single section pi-network for antenna tun-
ing and impedance matching.

The Collins 70E-8 variable frequency
oscillator employed has a very high degree
of accuracy and stability. Frequency is
read directly in kilocycles from the band-
lighted dial. Audio distortion is less than
8", at 90Y;, modulation with 1000 cps in-
put. The frequency response is within 2 db
from 200-3000 cps.

Installation i1s very simple. The only
requirements are a simple antenna, a 115
volt a-c power source and a key or micro-
phone. The 32V-1 may also be used to
drive a kilowatt final r-f stage and modu-
lator. In conjunction with this use, the
modulation transformer has a 500 ochm tap.
Write usforillustrated descriptive bulletin.

BANDSWITCHING TRANSMITTER

Net price, complete with tubes and in-
struction book, F. O. B. Cedar Rapds,

Terms: 209, with order. Balance, plus
5% interest, on contract payable in twelve
equal monthly installments.

TUBE LINE-UP

1—6S]J7 oscillator
1—6AKS6 class A r-f buffer

1 —6AG7 harmonic amplifier
1—7C5 buffer doubler
1—7C5 Dbuffer doubler
1—4D32 r-f power amplifier
1—6SL7 audio amplifier
1—6SN7 audio amplifier
2—807 modulators
1—5Z4 L.V. rectifier

2—5R4GY H.V. rectifiers
1—0A3/VRY75 bias regulator

FOR BEST RESULTS IN AMATEUR RADIO, IT'S , .. —/—

COLLINS RADP!T TOMPANY, Cedar Rapids, lowa

171 West 42nd Sir New York 18, New York

458 South Spring Street, Los Angeles 13, California

12
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More Signal—

ess Noisel

C. F. BANE, W6WB*

“A symphony in knobs." Front
panel view of twin triode r-f stage.

A twin-triode r-f preselector designed to improve receiver and antenna performance.

URELY many of us have been concerned over the

fact that our beams apparently did not produce
the same directional patterns on receive that they
did on transmit. When rotational transmitting
checks with remote stations indicate that the end
nulls are definite and that front-to-back ratio 1s
excellent, it is indeed discouraging to swing the
beam and detect little evidence of either substantial
end nulls or front-to-back variation in the receive
position. Investigation of various factors that bring
about this undesirable condition has ultimately
resulted in satisfactory corrective measures for
some of them. Here then is the background leading
up to the design of the preselector stage to be sub-
sequently described which not only greatly improved
our receiver performance, but also performance of
our rotary on the receive position.

Indefinite end nulls and/or inadequate front-to-
back ratios on receive can generally be traced to
unbalance somewhere in the system or to undesir-
able capacitive coupling to the input of the receiver
or preselector. If we postulate that the conventional
horizontal beam antenna is completely symmetrical
insofar as capacityv-to-ground is concerned, that the
balanced feed point is exactly in the center of the
driven element and the arrayv 1s “‘in the clear” as
far as surrounding conductors of length commensur-
able with antenna length are concerned, it will follow
that the array should be capable of sharp end nulls.
We acknowledge that this reasoning i1s invalid if
the signals off the ends are arriving at high angles,
however, assumptions to follow will presuppose that
the incoming signals can be nulled. Now, if the
transmission line feeding the beam is in itself sym-
metrical, the currents in the two wires will be equal
in magnitude and opposite in phase (provided the
termination of the transmission line is balanced).
However, an in-phase signal component also exists

*155 Saint Elmo Way, San Francisco, Calzf.
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on the feeders. That is, the two wires of the trans-
mission line act as though they were merely con-
nected in parallel and the signal current flows in the
same direction in both wires. It is thus possible for
the transmission line and the driven element to act
as an antenna (Marconi-type lop loaded working
against ground), coupled to the receiver input by
capacitive coupling. If, in addition, we were to pick
up the same signal on a vertical antenna and intro-
duce it into the receiver input at the same time, we
would find that the nulls would be ““filled in.”” This
is exactly the effect that occurs when we have cap-
acitive coupling along with our normal inductive
coupling. The effect is perhaps even mare confusing
in that it may not exist equally on all signals.
The reason for this is that the normal feeder i1s not
truly vertical but may travel for some distance 1n a
horizontal plane. The resulting pattern (super-
imposed on our beam pattern) may therefore not be
circular but may instead exhibit a hgure-eight or
multiple-lobe pattern depending upon the total
length of the feeder. Some stations may lie in a
direction that will produce small antenna voltage at
the position where the beam itself 1s at a null and
this may explain, in part, the random results some-
times experienced. This point is brought out merely
to amplify the fact that unbalanced capacitive
coupling to the input of the receiver must be greatly
minimized or eliminated entirely if our beams are to
reproduce faithfully the same pattern on receiving
that they do on transmit.

Minimizing Capacitive Coupling

There are several methods for lessening or elimin-
ating capacitive coupling to the input of a receiver
or preselector among which the electrostatic or
Faraday shield is perhaps the best known. We
found that a good electrostatic shield, properly
installed, provided almost a complete answer to the
problem. Failure of this method to achieve its
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Fig. 1. Input circuit incorporating a split inductor,

he center of which is effectively at ground potential.
2

deserving popularity is perhaps traceable to the
possibility that a really effective electrostatic shield
is not easy to build. There has always been the
question of how mechanically to arrange it in re-
lation to the grid coil to avoid excessive distributed
capacity across the grid coil to provide a sufficiently
high coefficient of coupling and to avoid a capacitive-
lv unbalanced antenna coil. While we do not use an
electrostatic shield in our unit, the design of the
latter is such that the proper shield can be readily
incorporated.

It is general practice to wind the antenna pickup
on the grid coil form at the “‘cold end,” (the end
away from the grid, which is normally connected to
the ground side of the circuit). In this manner,
small potential difference exists and capacity coup-
ling is therefore minimized. Here, however, it will be
found that it is rather difficult to maintain both
sides of the antenna pickup winding at the same
potential with respect to ground and therefore some
unbalance exists. It should follow that a push-pull
input circuit with the antenna winding introduced
in the center (or grounded portion) of the grid
coil should be almost ideal in that it will have low
capacitive eoupling and will result in near-perfect
balance of the antenna winding. Granting the effect-
iveness of such a circuit arrangement, the necessity
for a balanced output plate circuit introduces added
circuit complications. We leave the subject with the
statement that our unit is likewise suited to push-
pull should this be desirable.

The Basic Circuit

Fig. 1 shows an input circuit incorporating a split
inductor, the center of which is effectively established
at ground potential by the capacitive divider C1.
Both halves of Lr are of equal inductance, both
sections of Cr are of equal capacity and the circuit
is resonated to the operating frequency. If the
antenna winding is introduced in the center of the
split inductor, it can be seen that equal coupling
will exist to either half and that capacitive coupling
to either half will be greatly reduced. Instead of
grounding the center of the coil directly, we provide
a d-c return through an r.f.c. connected to the mid-
point of the coils and permit the winding to ‘‘float.”
The center node of the coil can now be set entirely
by the capacity divider Cz. This will all be recog-
nized as conventional push-pull practice. However,
it is our desire to use but a single tube connected to
one side of this circuit instead of the symmetrical
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arrangement of a tube on either side. Disregard the
fact that we are ultimately going to use a tube and
consider only that we are connecting an equivalent
capacity to one side of the input circuit. This ad-
ditional capacity will appear in shunt with one
section of the capacitive divider and the circuit will
become unbalanced in the sense that the nodal point
is now no longer in the center of the coil since the
two capacitor sections are no longer equal. If we
were to add an additional capacity (equal in value
to the tube and strays) on the other side of the split
coil, it 1s reasonable to assume that balance would
once more be restored. This, in essence, is exactly
what we do in our final circuit.

The complete circuit is shown in Fig. 2. A type
6]6 twin-triode is utilized in a cathode-coupled
arrangement composed actually of two stages; the
input section having the configuration of a cathode
follower, the output being of the grounded-grid type.
This circuit is in no way original having been
thoroughly discussed and analyzed in technical
literature several years ago. Let it be merely stated
that it is used because it permits the use of triode
amplifiers of the degenerative type (degenerative,
if the external feedback is reduced to a minimum).
A triode was selected solely because of its lower in-
ternal noise characteristics. Since we were desirous
of exploiting every possibility for improved per-
formance, it was deemed desirable to include con-
trollable regeneration even though it might not
subsequently prove to be of too much value. It is
possible to achieve tremendous stage gain with
regeneration but the signal-to-noise ratio will, of
course, be the final determining factor since there
is normally little point in bringing up the signal
if the noise increases by an equal amount. We have
found the regeneration advantageous in many in-
stances and suggest that it be included. In the
circuit shown, the added regeneration elements
can be completely cut from the circuit by returning
C4 directly to the common ground point instead of
to the feedback coil. Additionally, removing the
inductance in the cathode circuit will reduce regener-

Antenna coupling detail.
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ation (and gain) thereby tending to make the stage
more stable. If this change is made it will be advis-
able to increase the value of the cathode resistor to
approximately 500 ohms. (Make certain that the
resistor is a carbon type.)

The various photographs clearly show that the
antenna coupling 18 made vanable. In ths regard
note that the design of the split grid coil is such as
to keep the two halves of the coil as close together as
possible while still leaving sufficient clearance for
the antenna coil. The turns in the antenna pickup
winding are thus necessarily limited in order to
permit this latter coil to move in and out between
the two halves of the grid coil. The windings on the
grid coils start very near the end of the form (on
the ends nearest the center), again to maintain
coupling between the two halves to a very close
value,

Front-end Selectivity

It will be apparent that the selectivity of the first
tuned circuit will be affected by the amount of re-
sistance coupled in from the antenna circuit. In
the experimental unit shown, the design of the coils
is such that the unloaded Q of the circuit is quite
high since the input resistance of the cathode follow-
er which shunts half this circuit is in itself high at

frequencies within the 14 to 28-mc region. Variable
coupling will permit advantage to be taken of such
selectivity as the particular circuit affords. Perhaps
use of the word selectivity may be misleading if
one is to think in terms of the total receiver pass
band. The latter is set by the i-f channel and the
audio system. Therefore the selectivity afforded
by the input circuit will have negligible effect upon
the selectivity curve, if for example, measurements
are made at the conventional half-power points.
Increased selectivity in the front end #s important
for at least two reasons, the first being image re-
jectivity. Here we deal with a signal which cannot
be rejected by the i-f amplifier, regardless of its
selectivity characteristic. The only thing that will
decrease the image response is additional tuned
circuits before the signal is converted to the i-f
frequency. It follows that a preselector with two
tuned circuits can make some contribution to the
image rejectivity. This is perhaps better illustrated
by stating that the unit described shows approxi-
mately 12 db drop in image response over a receiver
already having two r-f stages

Front-end selectivity is of further importance in
the reduction of cross-modulation due to strong
signals operating in the same band. These crossf
modulation products are passed along to the i-f
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Fig. 2. Complete circuit diagram for twin-triode r-f stage showing balanced
' input and regeneration control.

C1—40.5 uuf per section split-stator, Hammarlund
BFC butterfly capacitor.

C2—3-12 wuf ceramic variable balancing capacitor
(Centralab).

C3—3-12 uuf ceramic variable trimmer capacitor
(Centralab).

C4, C5—.002-uf 400-wv mica plate bypass capacitor
(Cornell-Dublier).

Cé6—Plate tuning capacitor. Hammarlund butterfly
BFC-25 with two stators connected in
parallel. (Single 50-uuf variable may be
used in this position.)

C7—3-12 puf ceramic variable balancing capacitor
(Centralab).

R1—100-ohm 1-watt carbon (IRC). (L5 is wound

directly on this resistor.)
RFC1, RFC2, RFC3—2.5 mh, 100 ma.

December, 1947

L1, L2—Grid coil for 14 mc coverage. Six turns No.
18 enam. wire, wound close-spaced on each
half of coil (total of 12 turns, 6 on each
side of center) on 14" diameter form.
Spacing between coils approximately 3/16”.

L3—Antenna pickup coil, 2 turns No. 18 enam. 34"
in diameter (OD).

L4—Regeneration coil. 5 turns No. 14 enam. 5/8” in
diameter (OD).

L5—Cathode coupling. 1”7 of winding, No. 26 enam.
wound using R1 as a form (approximately
147 diameter).

L6—Plate coil for 14 mc. 12 turns No. 18 enam.
wound on 1Y%4” diameter form.

L7—Link to concentric line. 2 turns insulated wire
wound on B+ end of L6 and spaced

approximately 14”.




channel and appear within the pass band re-
gardless of its width. While it mav be necessary
to use very loose coupling to obtain substantial
improvement in difficulties of this sort, an improve-
ment 75 possible. In our own congested area with
dozens of strong locals it has been possible for us to
set the antenna coupling until a station a half-block
away no longer appeared on top of every DX
station we could hear. By reducing the coupling
one will of course be reducing the signal input and
perhaps in that manner avoiding the possibility of
grid current flow in the first tube. In any case, the
two achieved effects are in the proper direction to
improve the final result.

[t has been rather clearly shown in a number of
papers that with substantial r-f gain ahead of the
mixer, the main source of the noise will be from the
thermal effects originating in the antenna and the
first tuned circuit provided the r-f amplifier tube has
a high ratio of transconductance (mutual conduct-
ance) to cathode current and the resultant “‘shot
noise.’ due to cathode current referred back to the
grid is negligible with respect to input circuit noise.
Further, best signal-to-noise ratio will be obtained
when the input coupling is somewhat greater than
the critical coupling value which provides maximum
::‘rtj.;ll;l_l transfer. This in itself should suffice as a
justification for variable input coupling although
in our humble opinion there are many times when it
IS more important to copy anything through strong
I(?{‘Ellﬁ let alone worrying about a fractional microvolt
511:11511 that may approach the noise level of the
receiver.

Adijusting the Balanced Circuit

A brief procedure for adjusting the balanced cir-
cuit shown in Fig. 2 will be given since this will also
bring out certain methods for determining the
d:t*gre:u of capacitive coupling to any receiver input
circuit.

In making the initial setup it is desirable to have
some fixed source of signal input (preferably modu-
lated), and this might well be provided from a
BC-221 type frequency meter. Lacking this, use
some phone signal. For these initial tests use merely
one wire from vour feeder—here we want an unbal-
anced input signal since the final achieved efiect
will be to reduce the signal to as low a level as
possible. Step-byv-step procedure follows:

Connect one feeder 1o one terminal of the antenna
input coil and with an incoming signal, adjust
grid and plate circuits for resonance (maximum
response).

Starting with the antenna coupling coil fully in,
carefully reduce the coupling until a point of de-
finite minimum signal is reached. Check this point
by making certain that the signal will again increase
even though the antenna coupling is further de-
creased. The fact that the signal may still be of
substantial proportions will indicate that capacitive
coupling 1s present.

Move the single feeder wire over to the other
antenna input post. If the circuit is truly balanced
the input signal should be equally weak. If, as will
probably be the case, the signal is very much strong-
er, unbalance is present and the nodal point 1s not
in the center of the split grid coil. Change the set-
ting of the coupling until a definite minimum 1s
again obtained and, if possible, log the two settings
of coupling that produced definite minimums with
the single feeder connected in turn to the two
antenna input terminals,

The next step will be to adjust the ratio ol the two
parallel padders across each section of the split-
stator butterfly until the two minimum signal
points occur at the same coupling setting. Normally
the padder on the grid side of the circuit can be left
at minimum and all adjusting done with the padder
on the opposite side. The reason for the inclusion
of the grid padder is to bring the capacity on the grid
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Rear view of complete double-r.f.
unit. Note center dividing partition
between input and output circuits
upon which the 6J6 mounts hori-
zontally. The two input terminals
may be seen on the lower left-hand
side: the concentric outpuf to the
receiver being directly opposite.
The small coil mounted to the
front-panel shaft is for adjustable
regeneration and coupled to the
main grid coil directly beneath.
The RI?C in the uvpper foreground
is also part of the regeneration cir-
cuit (RFC2 in Fig. 2). The cathode
choke-resistor (L5-R1) can be seen
directly beneath this latter choke.
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side to a slightly higher value (if required). Obvious-
lv, the minimum capacity of padders is not zero,
therefore it is possible that the balance pont
might be at a value of capacity lower than that of
the minimum on the opposite (to grid) padder.
Adding some capacity to the grid side insures that
this condition will not occur.

The circuit must be restored to resonance each
time a new ratio is established since the padder
-apacitors will detune the circuit. lIdeally, a double
section capacitor wherein one section decreases by
the amount the other increases would cause no de-
tuning since the net capacity across the tuned cir-
cuit would remain the same even though the ratio
would change widelv. When the two coupling set-
tings have been made to coincide, one should be able
to touch either antenna input terminal and obtain
the same signal response. A final check can then be
made by changing the coupling to a new setting
and noting whether or not the response on either
antenna input terminal is the same.

The degree of capacitive coupling can be checked
on the average balanced input communications re-
ceiver by disconnecting the two feeders then touch-
ing each of the two antenna input terminals in turn,
meanwhile noting the response. Here again, the
response should be the same. This test 1s not
strictly infallible because a certain amount of in-
ductive coupling can exist even though one antenna
post is left “‘floating,” due to the fact that the
floating end of the antenna coil can be completed to
ground by stray capacity thus providing an induct-
ively coupled circuit. If the response on one side is
very much stronger than that on the other, capacity
coupling is almost certainly present.

Mechanical Details

The mechanical arrangement of the preselector
shown is such as to permit a number of different in-
put circuits to be used. Thus the same arrangement
of the imput coil, tube and coupling system is well
suited to a more conventional input circuit wherein
the balance and freedom from capacitive coupling
1s achieved by proper use ol an electrostatic shield.
Merely eliminate half of the split inductor and use
the split stator as 1s with the two stator sections
connected in parallel as they are in the output
plate circuit. It 1s well to note in this regard that the
circuit shown in Fig. 2 puts the grid of the tube
across only half of the coil, therefore the step-up
from the antenna coil is reduced 509%,. This loss is
normally not consequential; over-all gain generally
being more than we can use. However, when the
electrostatic shield system is used the full step-up
is again realized. Both systems perform well and
the choice 1s left to the individual. The variable
coupling can be used with either system and the
remarks relative to its advantages will apply
equally. The effectiveness of the balanced system
was, in fact, imitially checked by introducing an
electrostatic shield between the antenna coil and
both halves of the split grid coil. When the circuit
was adjusted for proper balance as described, in-
troduction of the electrostatic shield made abso-
lutely no difference. In contrast, the introduction
of an electrostatic shield to a normal unbalanced
input makes a verv marked difference.

December, 1947

Close-up of the grid input section, unit set on end.
Details of the variable antenna coupling shown in the
sketch are clearly shown. Note also the split grid coil
L1-L2. RFC1 in the foreground, is in the center-tap
of the grid coil. The grid coil is mounted directly to
the connecting studs on the split-stator capacitor.

A Word About Coils

T'he split coil shown in the model is actually two
separate coils wound on cut-down polystyrene forms,
the inner ends of which are spaced just far enough
to permit free entry of the two-turn antenna pickup
coil. One of the miniature B-W air-wound coils could
have been adapted to the purpose by clipping out
two or three center turns; rejoining, of course, for
the center-tap junction. Some thought should like-
wise be given to the need for a reasonable form
factor for the coils. Speaking generally, long narrow
coils or short squatty ones should be avoided since
such shapes do not provide the highest Q. Final
dimensions should be used that will permit a coil
having a diameter-to-length ratio of unity.

The photographs should serve to illustrate fully
the various mechanical details. Our experimental
unit 1s constructed from a single aluminum chassis.
The rear section (on which the input and output
terminals mount) is actually the lower portion of
the original chassis folded back. The folding is done
by cutting two 90-degree sections on opposite sides
(with a fine blade hack saw) and using the right-
angle triangles so obtained as the means for holding
together the front and rear sections. The necessity
for a front panel-chassis combination is eliminated
by using the face of the aluminum chassis for the
front panel.

Regardless of whether or not this particular type
of construction is followed, it will be highly de-
sirable to isolate the input grid and output plate
circuits by a dividing baffle shield similar to that
shown. It 1s highly important to keep the external
feedback possibilities to a minimum and to avoid
stray coupling. In our model the main tuning grid
butterfly capacitor does not ground to the front
panel but rather has its ground connection brought

(Continued on page 80)
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Aunother AlU-Band Anlenna

H. C. SHERROD, W5ZG*

OME YEARS AGO John Kraus, W8]JK, performed

some excellent research in the field of directive
antennas. One of the developments of this research
was the 8]K end-fire, bi-directional, fixed beam
which in succeeding vears has enjoyed wide pop-
ularity.

Upon the resumption of amateur radio operation
in the United States in the later part of 1945, the
writer constructed a four-section, 28-mc, 8JK fixed
beam antenna for use with a 400-watt transmitter.
This antenna was initially end fed with a two-wire
feed line. Results were excellent and performance
all that could be desired.

However, the antenna as constructed was definite-
ly for use on 28 mc only. A tentative survey was
made of the family homestead to determine the
possibilities of erecting an antenna for the lower
frequencies. When the object of this survey became

*4715 Crockett Blvd., Galveston, Texas.

FEED LINE

known to the wife, complications immediately
developed.

When the gentle southern breezes of this tourist
mecca had dispelled the smoke of domestic friction,
it had been definitely and finally established that:

1. One antenna, and only one would be conceded
to each husband, if required. (The antenna—
not the husband).

. There are many potential husbands who don’t
require antennas. (An inference, | believe.)

3. Should other antennas be constructed, same

would be on real estate other than that oc-
cupied by the whole family.

Having been established as facts, these statements
were given careful consideration in the tranquil
privacy of the shack with the reciever tuned to the
low end of 20. Current real estate prices, together
with obvious domestic complications, made 1t

(Continued on page 03)
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Fig. 1. Schematic diagram of modified 8K showing feed system and current and voltage distribution along
the antenna and feed line for three-band operation.
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The converted ART/13 speech
amplifier and a-f driver fits
comfortably on the original
chassis. The 6H6 speech amp-
lifier is mounted in an inverted
position below the chassis.

* <

Converted ART/13 Speech Amplifier

with Peate Clipper & Low-Paid Giller

W. M. SCHERER, W2AEF*

TIIE SPEECH AMPLIFIER and a-f driver unit originally
used in the Collins ART/13 autotune transmitter
i1s now available on the war surplus market. The
price of the units is generally around $3.00, less
tubes, and, with the addition of a few inexpensive
components, may be converted to an excellent high-
gain speech amplifier (with high and low impedance
input) and driver sufficient to push a pair of 6L6s,
807s, 809s or 811s as modulators. The conversion
also includes a simple speech clipper with its associ-
ated low-pass filter, a feature which increases the
effective modulation of the carrier by raising the
average audio level.

The revised circuit is shown in Fig. 2. The voltage
amplifier stages and the driver are quite conven-
tional. The clipper is about the simplest to install
and 1s similar to that emploved by Collins.! One
of the incentives for this conversion is the fact that
one of the components, 7203, originally furnished
with the unit is very well suited for the low-pass
filter inductance. The lack of this inductance, from
amateur conversations heard on the air, is evidently
.omewhat of a stumbling block for those desiring
to install a low-pass network in their modulators.

*Clhiff Trasl, Fayson Lake, P. O. Builer, N. J.
VJ. W.Smith & N. H. Hale," Let's Not Overmodulate,"
QST Nov. 1946

December, 1947

Purpose and Operation of the Peak Clipper

With a complex waveform, such as that of the
human voice, 1009 modulation of the carrier 1is
determined by the amplitude of the maximum peaks
of the voice wave. These peaks occur at various
intervals during speech, resulting in an average
modulation level less than 1009,. The peaks are
also generally composed of vowels which contribute
little to speech intelligibility, while important con-
sonants of less energy are down in the average level.
The average modulation is usually approximately
25-359,, depending upon the characteristics of the
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Fig. 1. Amplifier frequency response curve with and
without the low-pass filter. The filter cutoff is 3500
cycles.

19




particular voice, the speech amplifier, and the
microphone. This, of course, means that the average
power is far less than the four-times carrier peak
power attainable at 1009, modulation. If the maxi-
mum peaks are suppressed or clipped, the amplifier
gain control may then be advanced so that the
average level, containing the vital speech sounds,
will be increased without exceeding 1009 modula-
tion and the carrier will be more fully utilized. Thus
a stronger audio signal of better intelligibility for
cutting through QrM, etc., will be realized.

Clipping creates a certain amount of distortion
dependent upon the degree of clipping. In practice,
10 to 12 db of clipping is very satisfactory, but
above this amount the distortion becomes objection-
able and defeats the original intent.

In order to prevent the high-frequency harmonics,
created by the distortion of the clipped wave, from
modulating the carrier and from causing side band
splatter, a low-pass filter is installed following the
clipper tube. The filter cutoff frequency i1s 3500
cycles, permitting ample high-frequency response
for voice transmission, Fig. I shows the amplifier
frequency response curve with and without the
filter. It will be noted that the low-frequency re-
sponse falls off in both cases. This is due to the small
coupling condensers between stages. These were
in the unit originally and are used to minimize the
additional components required, especially since
increased low-frequency transmission would add
nothing to intelligibility.

The clipper, in this unit, is a 6H6 connected as a
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Fig. 2. Circuit diagram of the ART/13 speech amplifier after conversion.

C1—20 uf, 100 v., bathtub
C9—.05 uf, 600 v., tubular
C3—.001 uf, 1500 v., mica
C4—20 uf, 100 v., bathtub
*C5—8 uf, 450 v., dry Electrolytic
C6—.003 uf, 1500 v., mica
*C7—250 uut, 400 v., mica
*C8, C9—.001, 400 v., paper
C10—20 uf, 100 v., bathtub
C11—.005 wf, 1500 v., mica
*C12—8 uf, 450 v., dry electrolytic
C13—.01 uf, 400 v., mico
R1—470,000 ohms, /o watt
R2—29200 ohms, /o watt
R3—990,000 ohms, 1% watt
R4—1 megohm, Vo watt
*R5—500,000 ohms, Centralab Midget Radiohm
(or equivalent)
*R6—1500 ohms, 16 watt
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*R7—50,000 ohms, 1/? wath
R8—100,000 ohms, 16 watt
*RO—5000 ohms, 14 watt
*R10—50,000 ﬂ"lﬂ'l!i, 16 watt
*R11—1200 ohms, ‘4_@ watt
*R12, R13—1000 ohms, 6 watt, each, matched
*R14—50,000 ohms, 6 watt
*R15—500,000 ohms, Centralab Midget Radiohm
(or equivalent)
R16—750,000 ohms, 1o watt
R17—250 ohms, o watt
R18—100 ohms, 1o watt
g1 —Single closed circuit jack
W1—DPDT Toggle
T1—Input transformer (1201)
T2—Low Pass Filter Inductance (1203)
T3—OQutput transformer (T202)

*Denotes additional componenis required.
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shunt-type diode clipper across the output of the cé 3
second stage. Each diode section is biased so that G2

it does not conduct until a voltage of opposite polar-

. o : : T

ity and greater than the biasing voltage is applied. R 1

As it conducts, its low impedance compared to that
of the 100,000-ohm resistor, RS, in effect acts as a _ <1 .
virtual short across the circuit. The biasing voltage &H ' B e T ' . 6SN7
then determines the clipping point. With the con- . ' ' -
stants of Fig. 2, this clipping joint 1s at about 2.5

volume controls according to the layout in Fig. 3. T
A square hole must be cut for the Jones plug on the
opposite side of the chassis. Mount the sockets so
the guide pins face the top left corner when looking

at the chassis as in Fig. 4. Install a grounded lug  Fig. 4. Bottom view of the amplifier showing place-
under each socket screw ulﬂng the chassis center. ment of cumpanents* anuﬁun nf Ihe cﬂthode

Wire socket grounds and heaters. The original wire resistors and by-passes, not visible, is described in
will be ample for all wiring. If it is desired to ground text. The 6H6 is removed from it's socket to show

one side of the heaters, do so by making the ground positioning of the keyway.
connection at the Jones plug onlv. On the input

volts. Each diode section of the 6H6 is connected R5
in opposite polarity to the other in order to clip C7
each half of the audio cycle. R5 is set for the desired c8
amount of clipping, while Rr5 is adjusted for the Ri 4
required amount of a-f driver output to produce R 3
1009, modulation. R1 : ; 9
Rebuilding the Amplifier ; 9 " R10
Remove all wiring and all components. Clean | 12
out the solder from the socket lugs, transformer Ch5 15
terminals, etc. Along the socket side of the chassis, ci13 6&%
drill holes for toggle switch, microphone jack, and R 14
g

condensers are rated at 1500 vlots and make good

r-f bypasses, so it is desirable to save them and sub-

I stitute cheaper paper ones with a 400-volt rating.
Tob OF C:koad Wire in Rr4, R16, and Cr3. Mount and wire micro-

- - phone jack, toggle switch, and Rz. The switch “up”
[ 'i!"m"‘* f,#T’*%ml“mH position should be ““hi"” impedance input and the
s ' _@.s” Gj — — @ — i “down”’ position should be “‘lo.” '-\. wafer-type socket
e | 5 | : ' ; should be selected for the 6H6 with mounting holes
o — _ spaced so that the socket may be mounted on '/~

o e -—u{-‘ inch pillars screwed to the transformers bolts.
= 4 - Solder leads to the socket before mounting it. Wire

screen bypass, C2, and mount it by fastening its
TSR " clamp with one of the 6H6 socket screws. Wire in

Fig. 3. Drilling layout for modiftying the original filter condensers Cs, C7, C8, Cg, and Crz. Complete
chassis to permit mounting of controls. all unfinished wiring. (Continued on page 88)

L U J

transformer, 1201, connect terminals 7, 3, and 4
together. These will then be grounded to the case.
Mount the transformers as indicated. The 20-uf

bathtub condensers should be remounted above the - I
chassis in their original positions. The cathode

resistor K2 1s mounted on the bathtub condenser pro-

tuding through the chassis center. The bathtub

condenser at the side of the chassis is wired to the

cathode of the second half of the 6SN7 socket term-

nal 3. The cathode resistors and condensers
R6, Rr7, Ri18, C4, and Ci14, are mounted above the A = C
r:hass:s_. Iiesrstprs should be mounted on the strips S CHTIUT R S e s v sy
according to Fig. 4, and leads should be soldered to NO CLIPPING CLIPPED WAVE CLIPPED WAVE
the rear terminals before the strips are bolted to 400 ~ 400 ~ 400 ~
the chassis.

Mount and wire the Jones plug. Mount the vol- (SHADED AREA INDICATES CLIPPED PORTION)

ume controls and wire as many of the components
as possible. Mount and wire coupling condensers , _
C3, C6, and Cr1. Holes will first have to be drilled F19- 5. Approximate waveforms before and after
for the mounting bolts of the condensers. These clipping.
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COMMENTARIES

A Depariment of Technical Didcuddiond

Automatic Antenna Relay

“NE OF THE MOST common faults I have found in a
number of ham stations I have visited has been
the lack of facilities which incorporated both break-
in operation and the use of the transmitting antenna
for the receiver. In some instances considerable
thought had been given to the effectiveness of break-
in operation, but the switching of the transmittin
antenna had either been totally neglected or poseg
such a mechanical question that it was soon for-
gotten.

Before the day of our super-sensitive receivers
there were few anateurs who did not tune their re-
ceiving antennas as well as their transmitting array.
At the present time, however, we hear the same
signals with only a piece of wire thrown out of the
window or across the floor. This might well have
remained the status quo had it not been for the
highly directive transmitting antennas which many
of us now use. Logically speaking we use rotary
beams and fixed wire arrays to cut down the QRM
on our signal at the other end of our DX contact.
But, if we do not hear the DX for the QRM, then
why not turn the problem around and use directive
reception? Also, it is self-evident that the response
of a resonant antenna will be far greater than that
of an untuned short length of wire.

From a mechanical and electrical standpoint, this
problem of v.f.o. break-in c-w operation has been
solved at W9TJC by using the relay circuit shown
in the accompanying schematic. The relay itself is
one of the war-surplus variety with 3-pole double-
throw action and a 270-ohm 24-volt coil. The con-
tacts are made to withstand about 500 watts at 117
volts a.c.

Two poles of the relay are used to switch the main
antenna between the receiver and the final amplifier
of the transmitter. In the case where the antenna
is a long-wire array and uses a tuning network the
contacts of the relay are inserted in the low impe-
dance line between the final tank coil and the an-
tenna tuner. The third pole of the relay is used as a
holding contact.

ANTENMNA
TUNER

Circuit diagram of the automatic antenna relay system
for full break-in operation.
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The relay coil requires about 85 ma for rated
operation at 24 volts. At W9T]C we have wired the
coil of the relay into the cathode circuit of our 807
to serve as a means of protective bias. Wired in this
fashion the relay operates the instant the key is de-

ressed and the antenna is automatically changed
rom its normal receiver input position to trans-
mitter output position. A 2000-uf 25-volt electroly-
tic condenser is wired in series with the holding con-
tacts and provides the necessary voltage to hold
the relay on transmit while keying at our normal
speed. The condenser is not across the relay coil
when receiving and therefore does not prevent in-
stantaneous action of the relay. Once the condenser
is charged through the holding contact there is suffic-
ient charge to prevent relay action between indi-
vidual dots and dashes. Actually it takes about one-
quarter of a second for the relay to switch back to
the receiver.

This system has proven to be quite successful in
operation. Transmission may be started at any time
and reception is possible between words, thus en-
suring excellent break-in performance. There 1s no
extra switching to do between transmissions. On
high-power transmitters this relay arrangement
would be used between driver stages. Naturally,
more elaborate arrangements are possible with re-
lays having more contacts. For example, an extra
contact could be used to control the oscillator, or
the final cathode circuit. |

H. Van Jepmond, WoTJC

The Sunspot Maximum

HADIU WAVE propagation may always be expressed
in terms of solar activity. Good high-frequency
conditions follow very clnaeﬂr the number, area and
ition of the sunspots. Thus, this fundamental
ut important relation of radio communication to
solar activity makes of special interest the deter-
mination of the time of maximum sunspots.

The accompanying graph, Fig. 1, gives a compari-
son of the form of the sunspot curve throughout the
rise and fall centered about the last two maxima
with curve C showing the progress of the present
cvcle. It will be noted that for the last several cycles
the alternate maxima have, in general, been lower
and flatter than the intermediate maxima such as
was experienced in 1917 and 1937. Should the present
rising sunspot cycle parallel closely thus far the cycle
of twenty years ago we might have anticipated the
coming maximum to occur in the middle of 1948.
This current sunspot cycle, however, has already
risen to activity which parallels more closely the
rise of 1937 than that of 1927 and 1928. The graph
is drawn with the three months' moving average
which emphasizes the secondary maxima that ride
on the general carrier trend of the cycle.

We have had very high sunspot activity in the
early part of 1947 (with excellent DX conditions—
Ed.) and if the intervals between the secondary
maxima continue in the recognized pattern, we may
anticipate a minor slump in sunspot activity during
the summer months of 1947 with another rise in the
late fall which may reach the actual maximum for
the present cycle, somewhere between September

cQ
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Comparison of the form of the sunspot curve throughout
the rise and fall centered about the lasr two maxima.

1947, and February, 1948. It is to be anticipated that
for yvearly values of sunspot numbers, the year 1947
will prove to be the top year for activity in the
present cycle.

The graph in Fig. 1. also emphasizes that the last
several sunspot cycles have much more nearly
covered an interval of ten years rather than one of
eleven years duration. The customary tendency to
adopt 11.2 years as the sunspot cycle can, therefore,
lead to gross errors. The value of 11.2 years arises
only when the average of more than 150 years of sun-
spot records have been taken into account. The sun-
spot numbersexhibited here are those of Zurich, utiliz-
ing provisional sunspot numbers for the recent record.

An interesting factor in our study of radio wave

ropagation at the Cosmic Terrestrial Research

aboratory, Needham, Mass., has been the com-
parison of the night-time field strength intensity
measurements of the 5.0-mc carrier frequency as
transmitted from Beltsville, Md., and received in
our laboratory. In general, there has been a very
marked increase of about ten fold in microvolts at
the receiver at the present time as compared with
night values recorded in 1943. On the other hand,
the noonday values have averaged progressively
lower since the sunspot minima of 1940, presumably
this is due to increased E-layer absorption of F2-
layer transmission.

When the diurnal curves ol field intensities near
the sunspot minima are drawn for the reception of
WWV they will show two maxima felds in the
winter time, one following sunrise and the other pre-
ceding sunset. In general, the summertime reception
is characterized by high nightime field strengths and
low day fields. The effect of the rapid rise in sunspots
during 1946 has been to promote a continuance
through the winter of 1946-47, of the summertime
pattern reached in August, 1946. This means that
for frequencies about 5.0 mc the daytime helds have
been far below that which might normally be ex-
pected. Undoubtedly similar effects are noted in the
amateur 75-meter band.

Harlan T. Stetson

Cosmic Terrestrial Research Laboratory
Needham, Mass.

Postscrints

Tube Falls 10,000 Feet, Survives

A story of an electronic tube that fell 10,000 feet
from a Flying Fortress and survived to power a
radio transmitter has been made known by engineers

December, 1947

in the Tube Division of General Electric Company's
Electronics Department at Schenectady, New York.

The electronic tube’s descent, following an attack
by the Luftwaffe on a formation of Flying Fortresses
in 1943, was described in a letter from A. A. Bliek,
Enschede, Netherlands who reported that the tube
was still functioning.

During the battle several airplanes exploded and
shortly thereafter a package fell
to the earth. Upon examination,
it was discovered that the pack-
age contained a GL-211, a stand-
ard transmitting tube, and that
no damage had been done to the
filament or other elements. The
tube is now in operation in V.E.-
R.O.N.'s transmitter, Bliek said.

Stig Ekercot, SMTULZ, sent to the
U. S. by the Swedish Government
to study medical electronics at
the Mayo Clinic at Rochester,
N. Y., combined business with a
vacation and wedding trip with
Mrs. Ekeroot, during which he
visited many amateurs. Pictured

here, left to right: W6AM
SMTUZ, Mrs. SM7UZ, and
W6MA. Photo by W6RO.
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WePBI

Hi-t ENT RECORDs indicate about 2000 licensed Yl.s
in the country today. This is a small percentage
of the total number of hams in the United States,
but this group is large in influence, for ham radio is
a social as well as a technical hobby, and in a social
matter the influence of women cannot, of course,
be neglected.

We have compiled here pictures of some of the
better-known YLs. Some belong to the group of
those licensed during the war years, having become
interested in radio through civilian defense activities
or while in the service. There are others who have
become licensed through marriage to a ham. or
because of encouragement from a ham brother or
father. Then some have been licensed for many
vears and rank with the old-time hams in experience
and knowledge,

Over 200 YLs are banded together in the Young
Ladies' Radio League. This began with an idea of
one YL. In July of 1939 Ethel Smith, W/IFWB.
asked, "“"How many YL key twitchers are there?
Nobody seems to know, but I think we could tell.”
t~thel already had plans for a YL radio club and had
lined up a few interested girls. The idea was picked
up by girls all over the country and letters poured
in to her until the organization grew to its present
size.

In many of the larger cities the girls also have
lormed local branches of YLRL, and hold regular
meetings to discuss matters of interest. These sub-
jects are not the usual chatter of recipes and house-
keeping, but are more apt to pertain to the new rig
under construction or how a dipole should be put up.
The YL is usually a friendly person inclined to clubs
and roundtables. She is keenly interested in other
YLs throughout the country and is especially fond
of working them on the air.

*820 N. 6oth St., Seattle 3, Wash.

W1KKQ | WTHDS —

—

Meet the YLs

AMELIA B. LOBSENZ, W20LB/7*

Here are an even dozen house-
holds where Christmas shopping
is no problem

OM

W2PBI, Jerry Weinberg

_[L‘I‘I‘j‘»+ \\LIEPHI. HII Hrm-khn. \ ‘l Tt.'t_‘t‘i‘-.'t'li In*r
ticket in 1942, after vears of interest in the hobbv.
She operates on 10-meter phone only and says she is
“fascinated with this moody band.” At present she's
trying to make up for time lost during the war vears
and i1s working for WAS and WAC.

Although the OM, Max, a fireman, is not vet li-
censed, he evidences considerable interest and Jerry
expects him to take his exam soon. Whenever he's
around he shares all operating time with her.

Jerry’s the gal we told yvou was national 80-meter
hurdle champion in 1936 under the name Jean

Hiller.

WO6UHA , Maxine Willis

Like so many of the W6-YLs, Maxine Willis,
WOUHA, has spent much of her operating time in
arranging personal Qsos for families of boys in the
service at various Pacific stations, along with hand-
ling overseas traffic. Maxine, whose OM is W6TS
(the first ham to work across the U.S. on 20 and 40
meters back in 1922), operates mainly on 10-meter
phone with a kilowatt rig, but this summer she has
been quite active on 20-meter c.w. Besides the usual
rag-chewing Maxine has been successful at snaring
DX and counts 79 countries and 32 zones to date.

Secretary of the Los Angeles YLRL Club, Maxine
also finds time for her other hobbies of home re-
cording and music.

for the




VE6DF

WTHHH, Bea Austin

One of the numerous YLs who was intrigued by
the OM’s hobby is Bea Austin, W7HHH, of Bend,
Ore. Her OM, Carl, is WIGN]J, fnrmerlx 7TADD.
Bea became licensed in 1939 after a little persuasion
from the OM in the form of a new transmitter for her
very own. Bea became very active in the 160-meter
AARS net and is a member of the YLRL of which
she 1s District Chairman. She's received a WAS
certificate for phone and has held a Class A license
since '39. Bea operates on 10, 20 and 75 meters.

For two years after Pearl Harbor the Austins
taught radio school during which time Bea also
helped Carl with their bicycle shop. She learned to
ride a bike only four years ago and says, ““For an
old lady like me that is quite an accomplishment!”
Bea also likes to raise flowers and to crochet and
embroider.

W6QOG, Helene Leonard

Another ham family is the Leonards consisting of
Helene, W6QOG, and Harry, W6MBD, of Los
Angeles. Helene is well known on 10 and 20-meter
phone, where she uses the OM’s 500-watt rig, and
on 75 with her own 500-watt transmitter. They plan
to be on 6 soon and both have mobile 10 and 11-
meter rigs. During the war Helene was active with
WERS using both fixed and mobile rigs. Besides
consistent traffic handling and personal skeds with
the Pacific, she’s also held a series of regular sched-
ules with LU7AZ. Helene was formerly District
Chairman for YLRIL.. Her other hobbies consist of
stamp collecting and coin collecting.

W9 JIMI, Clara Fehr

A strictly phone YL is Clara Fehr, W9JMI, of
Willmar, Minn., who is well known on 10 meters.
Her main ham interest is rag-chewing. Clara is a
nurse at the Willmar State Hospital, where she's
been working for two vears. Besides radio Clara's
hobbies include quilt-making and contract bridge.

WTHDS, Lizette Wolf

Lizette, W7THDS, of Chevenne, Wvo., first became
interested in radio when answering QsL cards for the
OM, W7EUZ. When he went on phone she decided
that it was about time to get her own ticket and
enjov the fun. To start off with a Class A ticket,
Lizette took a commercial license exam and was
soon on 20-meter phone, where she was very active
until Pearl Harbor. She then went to work for the
local broadcast station KFBC, where she did every-
thing that the men engineers did—such as serving
all turns at the transmitter, handling remotes for
baseball and football games and cutting records for

W9 M| —
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WOEFW

delayed broadcasts. When the Wyoming Highway
Patrol needed a radio dispatcher, Lizette signed up
with KWHC.

Now back as a housewife, Lizette enjoys working
all the phone bands and a little on 80 c.w. She's EC
for Cheyvenne, OPS, and member of RCC. She
served as vice-president and later as secretary of the
local Shyv-Wy Radio Club and was District Chair-
man for YLRL. Lizette savs, by the way, that she's
the one in that family who spends the grocery
money for new 866s and comes sneaking up from the
ham shack at 5 a.m. after an all- I‘Il"h[ session on 735
She savs the OM wonders now he should have
been so anxious for the little woman to get a ticket

W2AFZ, Della Parker

Another YL, who is also a commercial operator,
1s Della Parker, W2AFZ, of Westville, N. J. Della
has been interested in radio since luy_,h school days,
and took her commercial exam right after graduation
with the hope of going to sea as a radio operator.
She found she was unable to do this, but she did
obtain a position as radio operator with WWAD
in Philadelphia. During the war she took a govern-
ment radio course, and immediately afterward went
to work with the radio net of the Immigration and

Naturalization Service handling traffic, all c-w
work, regarding aliens and their movements. She's

been there four years now, says it is very III'[L‘I!'L sting
and 1s just hike hvmg paid for continuing one’s hubbx

At home she's active on 10 meters with a BC375
all set for 20 and 40, The OM, who is taking a r.'uliu
course, helps keep the gear in repair.
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WePMA,, Lillian Ruocco

Another happy family in which only the wile is
licensed is the Ruoccos. Lillian, W2PMA, was one
of the New York City girls who became licensed
through the American Women's Volunteer Service
Cl-’ﬁ‘--{“-r during the war vears. After passing the exam
Lillian stayved on with the AWVS giving code
instruction five nights a week. She operated a mobile
WERS rig and was active for a time with the Inter-
ceptor Command. She's a former District Chairman
of YLRL, and has been secretary of the New York
City club since 1942. At the present time Lil 1s
active on 10 phone exclusively, usually on 28,820
kc. Her OM, Abbey, is her ““mechanic’’ and 1s now
studying for his own ticket.

W1KKQ, Leora Howe

A former WAC radio operator, Leora Howe,
WI1KKQ, since leaving service has been taking G.I.
training as a photographer's assistant in Nashua,
N. H. Leora has been licensed since '37 and prefers
operation on 40 and 80 meters.

VEG6DF, Dot Fitts Ciccone

Also a former army radio operator i1s Dot Fitts
Ciccone, VE6DF, one of the Canadian YLs, who
was an operator for the Signal Corps of the Canad-
ian Women's Army for four and a half vears during
the war. She finished up as a staff sergeant in charge
of wireless, and continued on the same job, but wear-
ing civilian clothes, until last December when she
got married and retired. With time now available

she does a little photography and likes experimenting
in her own darkroom.

Top, W2PMA ; bottom, W6QOG.

W1MDV

Dot's been a licensed ham since 1938, when she
first became interested through listening to the local
“75-meter breakfast club.” She’s alwavys worked
40 c.w., spending most of her time rag-chewing.
Dot, incidentally, lives in the famous town of Cal-
gary, Alberta, known for its annual cowboy and
Indian stampedes.

W1MDYV, Louise Bruya

Louise, WIMDYV, of Waltham, Mass., is active on
80 and 40-meter c.w. She is married to W1KK]J,
Howard, who's on 75 phone. Strictly a c-w operator,
Louise is known for traffic handling and DX con-
tacts. She's held a Class A ticket since 1939. For
two and a halt years during the war she worked 1n

the test laboratorvy at Raytheon as an electrical
inspector. Now she's a lady of leisure, she says,
with plenty of time for hamming.
WOEFW, Esther Davis

WOEFW is Esther Davis of Fort Wayne, Ind.,
who has been a licensed amateur since 1938, when
she decided to join the OM in his hobby. Though

Esther says the OM, James, isn't very active him-
self, he does provide her with all necess: \ry equipment
from his radio store in Fort Wavne, and built her a
four-element rotary beam. Esther uses this on 10
meters only, her greatest interest being DX chasing,
at which she spends many hours waiting for the
band to open or for short nklp to appear.

During the war Esther put in over 2000 hours as
a nurse's aide in her local Methodist hospital and
still helps out when her friends, or her friends,
friends, need her. Esther incidentally, 1s one of the
yvoungest grandmothers in our acquaintance, and is
very proud of her year-old granddaughter.

*

/)Mcupt

Two Massachusetts hams merged rigs recently in
a cHAMpion amateur radio marriage when Norma
Schall, WINHN, was married to Harold Olsen,
“11\11* by Norman Davis, WI1IDR. The min-
ister's wife is also a ham, and the two bridesmaid’s
are both wives of hams, married to W1]JLI and
W1JNX. The church was on NeedHAM Street in
DedHAM, Mass. Although the groom’'s knees
were seen to be slightly oscillating, a crystal clear
future was predicted for the happy couple(r).

Wz(LE




The crystal-controlled con-
verter mounted on the side of
a Philco auto radio.This model
is identical electrically with
the unit described, but varies
slightly in machanical layout.

Broad-Band
Crystal-
Controlled

10-Meter Converter for the Car

NORMAN F. ENNIS, WORQN*

Tuning 10 on the broadcast receiver with stability comparable to low-frequency stations.

VERY HAM wHO HAS built and operated 10-meter

mobile equipment has realized the need for a
simple converter that really would be stable.
Tuning in stations and keeping them tuned in
with the varying filament voltage from the car bat-
tery i1s very discouraging with the conventional
converter. The author found that the wvoltage to
the heater of the oscillator tube ranged from S to 7
volts depending upon the charging rate of the car
generator and the load of headlights, transmitter
filaments, etc. This, together with road shock, made
it necessary to constantly retune the converter
to the station received.

A crystal-controlled oscillator seemed to be the
only thing that would ‘‘stay put” under these
conditions and a broad-band crystal-controlled
converter was the answer.

In addition to the feature of almost perfect stabil-
ity the converter offers accurate calibration, and
the same ease of tuning that one enjoys with the
auto radio on the broadcast band. Since there are
no additional controls the converter may be placed
practically anywhere out of the way, or, if space
permits, inside the car radio itself. A flip of a
single-pole single-throw switch and the broadcast
band from 550 to 1500 kc becomes 29,450 to 28,500
ke, which is all but the highest 250 kc of the 10-
meter phone band.

A brief study of the schematic discloses a broad-
band amplifier which is in fact the ‘' R9er"’ followed
by a 1N34 crystal converter in conjunction with
the 6AKS crystal oscillator. The crystal oscillator
quadruples from the 7500-kc crystal to 30 megacycles

*1843 K Ave., N, E., Cedar Rapids, Iowa.
December, 1947

to which L3 and L4 are tuned. These two tuned
circuits serve to attenuate the undesired harmonics
from the 7500-kc crystal. From L4 the 30-megacycle
output is fed to the output of the broad-band
amplifier where it is mixed with the incoming 10-
meter signals in the 1N 34 converter. Hence a 28,500-
kc signal amplified through the broad-band ampli-
fier, then mixing with the 30-megacycle oscillator
output, 1s tuned i1n on the auto-radio at 1500 kilo-
cycles. Image rejection is no problem as the oscil-
lator frequency is on the high side of the band so
that image reception falls in the 9-meter region
where there is little or no activity.

-

Top view of the converter. From left to ri ght on the top

eck is L1, the 6 AK5 amplifier tube, LQ the 6 AKS

usclllutnr and the crystal. Access holes cut along the

top front edge permit adjustment of C2, C8, and

C14. Access to C13, also tuned through the Ehﬂiﬁli
is partially hidden behind the m:::l[umr tube.
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The broadcast band would also leak through the
broad-band amplifier and be received were it not
for the use of the 1N34 crystal diode as a converter.
For this reason no attempt should be made to use a
conventional converter tube,

Because of the high gain of the broad-band ampli-
her, extreme care should be taken to shield the grid
circuit of the 6AKS from the plate circuit.

Construction

The chassis is aluminum and divided into three
sections as shown in the photograph. Chassis size
is 5" long, 3" wide, and 2" deep.

The grid circuit consisting of Lz, Cr, C2, and R1
are housed in a separate compartment in one end
of the chassis. Note that the shield cuts across the
6AKS tube with a cutout to allow the grid of the
tube to extend into this compartment. A phono
jack is used to feed a coaxial cable into the com-
partment. The center compartment contains the

plate circuit components of the amplifier. Pin No. 2
one of the two cathode connections, is cut off the
6AKS socket to eliminate the possibility of its
shorting to the shield.

The crystal-controlled oscillator also is contained
in an individual compartment with the 1N34
crystal diode and Cg. The coil shown is L3, L.
Each winding is 16 turns, close-wound spaced on a
3/8" form with No. 26 DSC wire. Spacing between
windings is approximately 1/4”. The output of the
converter is fed through the phonograph jack on
the right. A long coax cable is not recommended
here because of its high capacitance, so the connec-
tions from converter to receiver should be as short
as possible.

After working with several different automobile
radios we soon learned that some car radio input
circuits offer a rather low impedance to the 30-mc
signal appearing across the output of the converter,
resulting in a serious loss of sensitivity. This was
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Fig. 1. Circuit diagram of the broad-band crystal-controlled 10-meter converter.

C1, C7—5 uuf. ceramic.

C2, C8—50 uuf. max. trimmer (mica).
C3, C4, C5, C6—500 uuf. mica.
C9—10 uuf. ceramic.

C10—70 uput. mica.

C11, C12—.01 uuf. mica.

C13, C14—5-20 uwuf. trimmer (ceramic or mica).
R1, R6—7000-ohm 5-watt.
R2—9200-ohm 14-watt.
R3—15,000-0hm 1-watt.

R4, R10—25,000-ohm 1-watt.
R5—10,000-chm 1-watt.
R7—100,000-ohm 1/6-watt.
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R8, R9—500-ohm o-watt.

L1, L2—16 turns No. 26 DSC close wound on Millen
slug tuned form No. 69041.

L3, L4—13 turns No. 26 DSC on same 2§” form,

spaced 14”.
L5—20 turns No. 26 DSC close wound on #g” form.

Crystal—7500-kc crystal.

2 6AKS tubes.

2 miniature sockets for 6 AKS.
1 crystal holder.

1 IN34 crystal diode.

1 chassis 5 x 3 x 2 inches.

cQ
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Looking at the converter with
the bottom plate removed. The
three separate compartments,
from left to right, house the
6AK5 amplifier grid circuit
and phonograph type input
jack, the 6 AK5 amplifier plate
circuit, and the 6 AKS5 crystal-
controlled oscillator and pho-
no output jack. The power
leads connect directly to the
auto receiver power supply.

* & <

corrected by the addition of a high-frequency choke,
L5, between the output of the converter and the car
radio input. L5 is mounted inside the converter can.
The choke isolates the 30-mc components being
mixed in the 1N34 crystal detector from the car
radio input and yet passes the 550 to 1500-ke¢ band
of frequencies. If any doubt exists in your mind as
to the type input on your auto receiver put in L3,
since the addition of the choke will not aflect opera-
tion if not needed.

Looking at the top view of the converter it will be
noted that there are four holes (one of the holes is
partially hidden behind the 6 AKS oscillator tube)
or adjusting C2, C8, C13 and Cry. Each of these

condensers is mounted bv one of its soldering ears
(ground side of trimmer) with a 6-32 bolt through
the side of the chassis. Adjustment screws to the
left and right of the 6AKS amplifier tube are the
tuning slugs of Lr and L2. Filament and plate power
is fed to the converter from the car radio power
supply by means of the three leads extending through
the rubber grommet from the center compartment.

In the author's installation, a single-pole, single-
throw switch is used as a bandswitch, to operate a
three-pole double-throw relay which in turn switches
the converter and the broadcast antenna. Although
this arrangement is shown in the schematic as a

(Continued on page 80)

The SID and the His

T 0938 EST ON AUGUST 21, 1947, several hundred

10-meter amateurs and many more 20-meter
operators in the daylight hemisphere experienced a
particularly severe ionosphere disturbahce. In less
time than it takes to read this sentence all the active
sky-wave frequencies in use from 6.0 to 35.0 mc
went completelv dead. 10 and 11-meter amateurs
(and the few who were listening on 6 meters) next
found a very loud hiss issuing from their loudspeak-
ers. Exactly how many amateurs thought their re-
ceivers were going bad will never be known.

The recovery from this sudden ionosphere dis-
turbance (SID) was very rapid and began at 1008
EST. By about 1018 EST conditions above 25.0
mc were practically normal. On the lower frequencies

and over the longer paths recovery was not complete
until about 1030 EST.

The Fadeout

A SID of the intensity noted on August 21 is
rather uncommon, although a number of SIDs do
occur each month (20 were reported in July, 1947;
24 1in June, 1947; 31 in May, 1947). 'l‘heae SID
fadeouts are associated with the appearance of solar
flares near large sunspot groups. The light from
these brilliant solar eruptions is Iargeh in the
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ultra-violet spectrum. As it reaches the earth’
atmosphere it penetrates to the lowest ionosphere
levels (D-laver) and the intense ionization that it
sets up causes a sudden and complete absorption
of all radio signals, normally being reflected by the
EE and F2-lavers. As the solar flare is short-lived, a
recovery action in the D-layer generally begins in a
few minutes. Within a fairly short time h-f con-
ditions are returned to normal. The SID does not
apparently affect the F2-layer for regular 10 and 20-
meter transmission, but creates a lower level absorb-
ing layer.

The Hiss

The hiss that was heard by many amateurs shortly
after the fadeout is associated with the SID. The
first reported observation of intense hiss, or solar
static in the v-h-f bands, was made by D. W. Height-
man, G6DH, in 1936. Although GﬁDH attempted
in various ways to convince propagation labora-
tories of this discovery, no importance was attached
to the solar hiss until 1942. Since that time the dis-
covery has been claimed by assorted observers—
none of which is prior to G6DH’s observations in
1936-37. -

(Continued on page oI)
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F DAWSON BLILEY, W3GV, has made his mark
in amateur radio twice over. One of the out-
| standing 2-meter experimenters, and co-holder with
| WOWGZ of the 2-meter DX record for home sta-

tions, he is also president of Bliley Electric Com-

pany, manufacturers of quartz crystals and associa-
| ted equipment, one of the first crystal companies in
the held.

Dawson received his first amateur radio license,
8AGR, in 1919, going on the air with a spark coil,
then a '/2-kw spark transmitter. In 1921 he pur-
chased an Audiotron tube and World War I surplus
50 watter, and opened up on 200 meters.

In 1923 with an experimental license, 8XC, he
cooperated with the Naval Research Lab, NKF,
and WI1XAM, to explore the high frequencies to
help analyze the propagation properties at various
times of the day up to frequencies of 30 mc. This

was before the amateur frequencies were laid out
- i e
in “‘bands.

The Other Fellow's Station W3GV]|

In 1925 Dawson attempted transcontinental con- present location of W3GV. From this spot it is a
tact with Frank Jones, W6A]JF, on 56 mc, but with- clear unobstructed jump to the horizon on Lake
out success. (WOAJF used probably the first para- Erie, approximately 25 miles, in the two directions
bolic type antenna system on the amateur bands in which most DX contacts are made, west and
on this test). In 1926 he became 8GU, the call held and northeast.
until 1946. When western Pennsylvania was shifted The station is on the top floor of his home and
into the third call area, W3GV was assigned. the roof is so designed that a small part is flat to

In 1930 Dawson started making crystals as a make it safe to work on. The supporting metal
part of the hobby which quickly grew into a busi- pole of the beam antenna over the roof extends down
ness. liuring World War II, he was radio aide to through the roof to the side of the operating table.

the Erie City and County Defense Council and ~ The beam is a horizontally polarized affair con-
established about 20 active stations throughout sisting of three sections stacked one-half wave-
Erie County. length apart. Each section consists of four elements,

In 1939, having an opportunity to pick a location .2 wavelengths apart. A gain of approximately 15
for a home, property was purchased on the most db is achieved. 52-ohm coaxial cable is used through-
desirable high spot in the vicinity of Erie for very out the feeder systems. ,
high frequency communication. That is now the The receiver i1s an RME 152A converter fed into
a Hallicrafters SX43 receiver. The transmitter is a
Bliley CCO-2A into an 829B with 350 watts power
in the final of a pair of HK54 tubes. Phone and
1.c.w. only.

Two-meter stations in the Great Lakes area are
fairly well scattered geographically and W3GV is
able to work between 100 and 150 miles most any
evening, in any weather, with 150 to 250 miles bein
the distances on the occasional better nights. ng
course, this year there were several long distance
openings when the distance was extended to between
250 to over 600 miles to the west. As he puts it, all
DX stations in this part of the country are using
horizontal polarization. ““Work on 2 seems just
like 200 meter spark days all over again.”

Not included in the picture and on the opposite
side of the radio room is another operating table
which is used for low-frequency transmission on 40
and 80 meters. This consists of a NC-2-40 receiver
and a Bliley Vari-X oscillator and composite trans-
mitter. The frequency most used 1s 7299 kc.

Always looking for new horizons in the ultra-high
frequencies to conquer, W3GV with other stations
in the Lake Erie area are now planning to go on 450
mc with superheterodynes, crystal-controlled trans-
mitters, and high-gain horizontal beams from the
start.

Other hobbies are motion pictureé Pbotography
and sound recordings. The XYL also has an opera-
tor's and station license to help the OM. They hav
four children, three boys and one girl,




The Amalewr Newcomen

HOWARD A. BOWMAN, W6QIR, and WILLIAM A. GODDARD, W6AKQ

Receiver theory and construction of a two-tube regenerative receiver

LTHOUGH MOST AMATEURS use manufactured

communications receivers rather than home-built
sets, a knowledge of exactly how radio reception is
accomplished and how receivers are designed and
built is important. There is no better way to study
the principles involved in reception than to apply
them in the construction of a receiver, such as the
one described herein; this applies equally to those
who plan to use a commercial receiver and to those
who will use a home-built receiver.

Before giving the constructional details, several
ideas which were introduced in the second article
of the series will be reviewed and applied to radio
reception with vacuum tubes.

The Principle of Detection

The object of radio communication is to send
some form of intelligence from one point to another
- by means of radio waves. At the transmitting
station the intelligence, which may be s or
music or code, is impressed upon the radio wave by a
process called ‘“‘modulation,” and at the receiving
station the intelligence is separated from the radio
wave by a demodulating device known as a ‘‘de-
tector.”” Because the radio wave serves to bring
the intelligence from the transmitter to the receiver,
it is usually referred to as the ‘‘carrier wave,” or
simply the “‘carrier.”

The effect of modulation on the transmitted
signal is illustrated in Figs. 1a, 1b, and 1¢c. Fig. 1a
is an oscillogram (a picture showing how some volt-
age or current varies with time) showing the audio
signal (the voice, for example) to be transmitted;
in this diagram the amplitude of the signal corres-
ponds, point for point, to some sound picked up
by the microphone. It will be noted that the wave
shown is not sinusoidal in form, but is more complex,
since the sound of the voice is not a pure tone and
contains many overtones. Fig. 1b is an oscillogram
showing the radio-frequency (r-f) oscillations gen-
erated by the r-f section of the transmitter. When
a modulator imposes an audio-frequency (a-f)
envelope upon the r-f carrier by making the ampli-
tude of r-f oscillation vary in precisely the same way
as the a-f signal to be transmitted, the transmitted
signal looks like Fig. 1c. In Fig. 1c¢ it is seen that
the two halves of the modulated carrier are sym-
metrical and that the shape of each is similar to
that of the audio signal, the lower half being inverted.

When the transmitted signal arrives at the re-
ceiving antenna it consists of the r-f wave and the
a-f signal combined as described above. The
process of detection is that of separation of the audio
signal from the radio frequency signal which serves
as the carrier. In the receiver described in the
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second article of this series,* a crystal diode was
employed to perform the function of detection
(see Fig. 2a) since the diode passes current in but
one direction. Let us see what this means in terms
of the modulated wave shown in Fig. 1c.

When rectification takes place, the entire negative
hall of each cycle is removed and the resultant
looks like the wave shown in Fig. 1d, with only the
positive (upper) half-cycles present. It will be ob-
served that if a smooth curve were drawn joining the
peaks of the half-cycles, the resulting curve would
resemble that of the original audio signal. In the
circuit of Fig. 2a the rectified current is passed
through the ’'phones, causing the diaphragms to
vibrate in correspondence to the relatively slow
audio-frequency envelope of the modulation. They
cannot, of course, follow the individual impulses
that occur at radio frequency. In this circuit the
'phones are by-passed by the capacitor C, which

*“The Amateur Newcomer,”” CQ, June, 1047, . 27.

AUDIO FREQUEN-
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Fig. 1. Diagrams to explain detection (see' text).
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serves to remove any r.f. that might appear in this
part of the circuit by storing energy during the time
the crystal diode is passing current (positive half-
cvcles) and releasing the energv during the time
current is not being passed.

Vacuum-Tube Detectors

Fig. 2b shows a diode vacuum tube connected in
place of the crystal. Except for the fact that some
means for heating the cathode is needed, the func-
tioning of the vacuum-tube diode detector is the
same as that of the crystal.

There are many other different ways in which a
multi-electrode vacuum tube may be used as a
detector. In practice there are two common systems.
Broadly speaking, all other methods are simply
variations of these two. It is obvious that some
means of rectification is required in the process of
detection. In the first method rectification is ac-
complished in the grid circuit, and this is termed
“grnid" detection or “‘grid-leak” detection. The
other method effectively causes the rectification to
take place in the plate circuit of the tube and is
called “‘plate” detection.

A circuit utilizing a triode for grid-leak detection
1s shown in Fig. 2¢. Selection of the frequency to be
received is accomplished by the tuned circuit con-
sisting of the coil, L2, and the capacitor, Cr. Radio

Fig. 2. Basic circuits for various detectors.
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Fig. 3. Block diagram of a superheterodyne receiver.

frequency current is induced in this coil as a result
of the current flowing from the antenna to ground
through the primary coil, L1. The current induced
in Lz develops a voltage across the coil and capacitor
and maximizes at the resonant frequency of L2 C1.
This voltage is applied to the grid of the tube through
the capacitor C2. When the positive half-cycle ar-
rives at the grid of the tube (the reactance of Cz
is negligible at radio frequencies) some current will
flow from the grid to the cathode; that is to say,
electrons will be attracted to the grid and will
collect upon it. When the negative half-cycle
comes along, however, no return current flow from
the grid will occur. After a few successive cycles
the grid will have collected so many electrons that
it will have an effective negative bias. With the
tube operating under such conditions of bias, the
plate current will increase more during positive
half-cycles than it decreases during negative half-
cycles; the result is that rectification has been ac-
complished and the plate current of the tube would
appear somewhat like in Fig. 1d.

With the tube operating as described above, some
method must be provided for the electrons captured
by the grid to leak off; if this were not done the
bias on the grid would become so great that no plate
current would flow. The resistor, Rr, is called the
“grid leak,” and its function is to eliminate the
difficulty just mentioned by permitting some of the
electrons to flow from the grid back to the cathode.
In this way the grid is not allowed to become
excessively negative.

In some respects the grid-leak detector may be
considered to be a combination of diode detection
with a triode amplifier, since the rectification occur-
ring in the grid circuit causes the grid to vary in
voltage at the audio frequency, which in turn causes
a corresponding plate-current variation.

Fig. 2d shows a circuit for “‘plate detection.”
It will be noted that in many respects this circuit is
similar to that of the grid-leak detector, except that
the grid leak and grid condenser are absent and a
“C" battery has been added. The bias placed on
the grid of the tube is such as to cause the tube to
draw verv little current when the applied voltage
from the coil (the input signal voltage) is zero.
Under this condition of bias the plate will draw
current only during the time signal voltage is being
applied, and the plate current thus drawn will con-
sist of half-cvcles only; the result will, again, be
similar to that shown in Fig. 1d. In this case the
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rectifcation has taken place in the plate circuit of
the tube, and 1t 1s from this fact that the terms
“plate rectification” or ‘“‘plate detection” have
been derived.

Any of the detectors described so far could be
emploved for reception, but in short-wave receivers,
where maximum sensitivity is desired, use is often
made of “‘regeneration’’ to increase sensitivity and
selecivitv. The principle is illustrated in Fig. 2e.
This circuit is nearly the same as Fig. 2¢ except that
“feedback™ coil, L3, coupled inductively to L2, has
been added. The signal applied to the antenna
terminals is amplified by the tube and is then fed
back into the grid circuit through the inductive
feedback coupling. If the energy fed back into the
grid is of the proper phase—that is to say, if this
energy is going through its positive cycle at the
same time the incoming signal is going through its
positive cycle—then the “‘feedback" reinforces the
incoming signal energy and the output from the
detector 1s increased. In fact, if the coupling be-
tween the feedback coil and the grid coil and if the
gain of the tube is sufficient, enough voltage may
be induced in the grid circuit to cause the detector
to “oscillate.”” When the detector is oscillating it is
actually generating radio frequency power, the
exact frequency has been determined by the con-
stants in the circuit. The greatest sensitivity and
optimum results can be obtained from the regener-
ative tvpe of detector when it 1s on the verge of
oscillation.

Control over the amount of feedback is usually
included; in the circuit of Fig. 2e this is effected
by varying the amount of induced feedback voltage
by varving the coupling between the grid coil and
the plate or “‘tickler” coil, L3.

Fig. zf shows a circuit similar to that which will
be used in the receiver suggested for construction.
This detector 1s regenerative, but the necessary
feedback voltage is obtained in a manner slightly
different from that discussed above. In this circuit
the tube employed is a pentode. Reference to the
diagram will disclose that there is no separate feed-
back coil as such; there i1s, however, a tap on the
coil, and the cathode is connected to this tap rather
than to ground. The screen grid and plate of this
tube performs the function that the plate alone

TABLE 1
COIL TABLE
- TAP
BAND ! DIMENSIONS (6nd
l et | "5 TURNS NO.32 ENAM  T'LONG- 1"DIA. | 10 T
l'ié‘m '8 TURNS NO.22 ENAM. 13!!-" LEIHE-*I%. oA | 2T I
20 M | 7 TURNS NO22 ENAM.  1° LONG- 1-!__3 DIA | 1T

R

COIL_CONNECTIONS

(JUMPER PINS 1 B 2
® FOR BROADCAST COL)
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Fig. 4. The receiver to be built. The three controls are
for the bandset capacitor, tuning capacitor and re-
generation control.

of the triode did in the cases previously considered,
and the lower section of the coil induces feedback
voltage in the upper section to produce regeneration.
The a-c (r-f) screen grid and plate current must
flow through the lower section of the coil and in so
doing induce the feedback energy into the grid and
cathode circuits. The screen-grid voltage is varied
by means of R2 for the purpose of controlling the
amount of regeneration. This type of circuit is
known as “‘electron coupled” because the only way
in which the plate circuit is affected is through the
flow of electrons, since the plate of the tube is
shielded by the screen grid which is at ground
r-f potential.

In tuning a regenerative detector when it is oscil-
lating it will be found that whistles are heard as a
station is approached. The phenomenon observed '
is that of “‘beats’ which are produced whenever two
signal frequencies are detected simultaneously. The
frequency of the audible tone heard in the case
being considered is equal to the difference of the
two; in other words, it is the difference between the
frequency of the station being tuned in and the
frequency generated by the oscillating detector.
As an illustration, let us suppose that we are tuning
to a station operating at a frequency of 1,000 kc
and that the detector is oscillating on a frequency
of 1,001 kc; the tone heard will be 1 ke, or 1,000
cycles per second. If the detector is then tuned
down toward 1000 kc in frequency, the tone will
gradually diminish in pitch and will eventually
become zero; further tuning in the same direction
(to a frequency lower than 1000 kc) will cause the
pitch to increase until it again becomes inaudible.
[t is through the use of the effect of beats that it
i1s possible to receive code signals.

The Principle of the Superheterodyne Receiver

Nearly all modern radio receivers operate on
what is known as the superheterodyne principle.
Although this type of receiver is considerably more
complex than the one suggested for construction,
it would be well to become familiar with the way
in which it functions.

The superheterodvne, or ‘‘superhet,” is illustrated
in block form in Fig. 3. As was seen in connection
with an oscillating detector, the combination of two
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Fig. 5. The receiver from above. Placement of com-
ponents should be duplicated as shown.

frequencies will produce beat frequencies, or ‘“‘het-
erodynes,”’ that are equal to the sum and difference
of the two beating frequencies. In the superhetero-
dyne the signal from the antenna is combined in the
first detector or “‘mixer’’ with a signal generated by
a local oscillator in the receiver, with the result that
beat frequencies are produced. It is the usual prac-
tice to amplify the selected difference frequency by
means of a specially designed “‘intermediate-
frequency" (i-f) amplifier. Since the amplified beat
possesses the same modulation characteristics as
did the incoming signal, it must be demodulated
or detected by the second detector before the audio
can be obtained. The second detector may follow
any of the forms previously discussed, through the
diode type is conventional.

To receive code on a superhet it i1s customary to
employ a ‘“beat frequency oscillator’” (b.f.o.) in
conjunction with the second detector. This oscil-

lator is tuned to a frequency that is different from
the i.f. by an amount equal to the audible pitch
desired.

In the block diagram, a numerical illustration is
given of the various frequencies involved in a typical
arrangement. The received signal is 1000 kc and is
“mixed"” in the first detector with the signal from
the 456-kc local oscillator. The resulting beats are
456 kc and 2456 kec. The 456-kc beat is selected and
amplified in the i-f system and applied to the second
detector. In order to receive c.w. the b.f.o. is tuned
to 456 kc plus or minus the audible pitch desired;
if the pitch desired is 500 cycles per second, then the
b.f.o. is tuned to either 456.5 or 455.5 kc.

The superhet has considerable advantage over
tuned radio frequency (t-r-f) receivers. With the
superhet, high selectivity can be conveniently ob-
tained. Moreover, this selectivity does not depend
upon the frequency of the signal being received,
since the actual frequency discrimination occurs in
the intermediate frequency amplifiers and these
stages are fixed-tuned.

Construction of the Beginner's Receiver

The receiver suggested for construction is a
regenerative pentode detector of the type previously
described and one stage of audio amplification
employing a triode. The output from the receiver
may be used to operate headphones or may be fed
into the audio amplifier described in an earlier ar-
ticle* to furnish loudspeaker operation. As shown in
Figs., 4 and 5 the receiver is built on a wooden
chassis measuring 7" x 8", If preferred, it may be
constructed on a metal chassis of approximately
the same size. The wooden chassis has two cleats
across the bottom to raise the base to a convenient
level for the dials. The 8" x 8" front panel is fabri-
cated from 0.064"” thick 24S-O aluminum sheet.
The dial for tuning the amateur bands is a National
Type A, though any other kind will serve the pur-
pose equally well provided that it has vernier action.
The general arrangement of the parts is shown in

(Continued on page 83)

*¥“The Amateur Newcomer,” CQ, Oct., 1947, p. 25.

Fig. 6. Wiring diagram
of short-wave receiver.
C1—3/30-uuf compres-
sion mica trimmer.
C2—100-uuf  midget
variable.
C3—170-uuf (ocs.) sec-
tion of two-gang
(cut plate type)
variable capacitor.
C4—365-uuf r-f section
of two-gang (cut
plate type) vari-

able capacitor.

C5—100-uuf mica.

C6, C7T—250-puuf mica.
(8, (9, C11 — 0.05-uf
400-volt paper.
C10—10-uf 25 - volt
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electrolytic.

R1—33 megohms, 16 watt.

R2—10,000-ohm potentiometer (linear taper)
R3—47,000 ohms, 4 watt.

R4—2,700 ohms, 4 watt.

34

R5, R6—100,000 ohms, /o watt.
RFC—5-mh radio frequency choke.
L1—See coil table.

L2—30-henry 10-ma audio choke.




Inside the |

' SHACK AND WORKSHOP

Conducted by A. DAVID MIDDELTON, W1CA*

Broadcast-Band Reception on Short-Wave Receivers

Most of us who own a surplus military receiver
have wished that it could be tuned through the
broadcast band. Many of these war surplus models,
and even some of the amateur-band receivers, lack
broadcast-band coverage but any of these receivers
will tune that band if the converter, shown in the
circuit diagram, is added to the receiver.

z 3=-30 ,.,..F
= 6C4, BCS, 8%
T ™ TO ANTENNA
TERMINAL ON RX
-
== AT K
S |
XTAL L

B+

S0 1o 100w

Although a 6C4 is shown, any triode or triode-
connected tube will function as well. The converter
operates by mixing the incoming signals with a
crystal-oscillator frequency. thus procfuclng a high
frequency resultant in the plate circuit which is fed
into the antenna terminals of the receiver. Instead
of using a fixed i- fs}fstem, and tumng with the local
oscillator and mixer grid circuits as is normally
done, this converter frequency is fixed and the inter-
mediate frequency is shifted. It was found that the
broadcast signals, being relatively strong, required
no tuned circuits to produce the desired results, thus
offering an arrangement having no adjustable con-
trols. All tuning is accomplished with the receiver's
own tuning controls.

The system operates as follows: Suppose the
desired broadcast-band station is operating on 1000
kc, and that a 3500 kc crystal is EI."LFEI[EIEI
receiver should then be tuned to 1000 plus 3500 nr
4500 kc; or, it could be tuned to 3500 minus 1000 or
2500 kc; or, using the second harmonic of the crystal
the receiver could be tuned to 2000 plus 3500 or
5500 ke.

Reliable broadcast-band reception is possible up
into the 20-meter band with 80-meter crystals in the
converter.

Wide variations from the specified values can be
introduced with little noticeable difference, as long
as the converter is maintained in oscillation.
| The coil shown as L1 and L2 may be an r-f
' choke with a secondary of about 20 turns between
two of the pies, or an old i-f transformer can be used
, with the tuning condensers removed. Almost any
type of coil seemed to work as long as the crystal

will oscillate.

If the secondary, L2, has high inductance, the
converter may be permanently connected to the

A
|
|

*Address all contributions to S & W Department
clo CQ, 342 Madison Ave., N. Y. 17, New York.
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receiver antenna terminals with no ill effect when
receiving on the normal receiver range, as the re-
actance will be high enough to present an open
circuit. The only control necessary on the converter
would then be the “On-Off"" switch in the ““B" plus
lead to the converter.

J. Manuel Tellez Benoit, XE1JF

Putting Surplus 28-volt D-C Relays to Work

With an increasing number of 28-volt d-c relays
appearing in junk boxes, via the surplus market
route, the following offers one solution to the relay
prnblem.

Many of the 28-volt relays will operate on a cur-
rent of as low as 40 ma. So, if the need arises for an
antenna relay, a standby relay or a receiver-silencing
relay, merely connect a suitable 28-volt relay in
series with a plate supply lead to any transmitter
stage that draws at least 40 mils, as shown in the
top diagram. The relay will be energized when the
plate vulmge is applied.

This usage is not recommended forcircuits where
more than 400 volts d.c. are present, unless special
precautions are taken to prevent breakdown of the

primary circuit of the relay.

)

28-vOLT
RELAY COIL

-

WHERE [:40 MA OR MORE

84+

I

28=-VYOLT RELAY COIL
o2,

B+

—

The relay could also be connected in the nega-
tive side of the power supply. The voltage drop
across the coil must be taken into consideration unless
it is connected as shown in the bottom diagram.

Edw. A. Whitlock, %VESL YH
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A Chicago
Kilowatt

ROYAL J. HIGGINS, W9AIO*

In this complete departure fron conventional
layout, the author points the way toward
safe and economical high-power construction.

THIH IS THE STORY of a transmitter which is of
interest because it was designed around the
newest tubes, tuning condensers, inductors, and
other components to make their appearance after
the end of the war.

More than likely, the considerations that were of
primary importance in the original design of the
transmitter apply to nearly every amateur with a
family. Four junior operators who are young enough
to be more inquisitive than sensible dictated a com-
pletely enclosed and door-interlocked approach.
Considering the fact that receiving and excitation
equipment can also give a painful if not fatal shock,
the power line is opened with a switch mounted in
the bottom of the h-v power supply section. Every-
thing on the operating table is on the load side of
this switch so that when the transmitter is turned
completely off at the end of a brass pounding ses-
sion, every piece of equipment is dead. As a further

*600 S. Michigan Ave., Chicago 5, IlI.

The complete transmitter. Right-hand cutout is for the

r-f section. Left-hand cutouts are for the modulator

and high-voltage power supply rectifiers. The cabinet
is constructed from surplus equipment.

precaution—even 1if the r-f final, modulator and
rectifier filaments were turned off through operation
of the latching type relays—the red pilot lights for
those sections of the transmitter would still be on
and power would be supplied to the receiving and
excitation equipment,

Before the equipment is completely disconnected
from its power source, the power supply section
door must be opened and the switch thrown. Subse-
quent closing and locking of the door pretty well
remove the possibility of the youngsters getting
tangled up with fatal high voltage. The sequential
“Power—On"" steps which have to be followed to
put the equipment back in operating condition
help prevent the OM [rom carelessly getting across
4,000 volts and working eternity on long skip.

Because of war shortages, suitable metal en-

closures were not obtainable in the summer of 1946.

One of the local manufacturers had bought a number
of BC-435A Radar Modulator assemblies from the
W.A.A. After the metal enclosures were stripped
of their more wvaluable components, the cabinets

Top“view of the r-f 'emplifier. Metering is provided for
all pertinent circuits.
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were available at less than the price of scrap steel.
The lids (later to become the doors) were kept, but
all of the other metal was removed from the frames
and given to the local junk man. The two frames
were then stood on end and bolted together through
what had been their bottoms. The lids became doors
and opened at the sides. Three pieces of cold rolled
steel sheet cut to size made the top, front and back
of the enclosure. The large openings were then cut
i". the front panel (and I might say laboriously,
with a coping saw). Plastic-glass windows were
bolted in place and the enclosure was completed.

Opening the doors works the interlock switches
which in turn open the holding coil circuit on the
primary power relay RY2. When either door is only
partially opened, the primary circuit is opened and
high voltage removed. Sure—it takes a little more
time in making adjustments on the final to close the
door before you can get high voltage, but you are sure
to be there to see the final operate after the adjust-
mant has been made. All actual tuning condenser
adjustments are made with controls which are com-
pletely isolated and project through the plastic-
glass windows. It is comforting to know that kids,
as well as grown-ups, can touch any part of the en-
closure and not be shocked.

The R-F Final

After concluding that 1,000 watts input to the
inal ought to give a pretty good signal, the next
step was to decide on the tube type to use. There
were surplus and more surplus tubes from which to
choose. Most of them were triodes, however, and
the new Eimac 4-125A and 4-250A tetrodes were
further investigated. These tubes offered not only
the advantage of stable high-gain performance, but
elimination of fussy neutralizing adjustments. An
807 running at only 20 watts output adequately ex-
cites the push-pull 4-250As that were finally chosen
as the final amplifier tubes. A pair of them show no
color at 1,000 watts input on c.w. and only a slight
tinge when 1009 amplitude modulated on phone.
When running 20 and 75-meter NBFM tests since
the first of the year, the stone cold appearance of
the plates at 1-kw input makes it difficult to realize
you're pouring that much power on the tubes.

The writer frequently has been asked what trouble
he had in getting the final working. It seems that a
lot of superstitions have grown up around the use
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Bottom view of the r-f amplifier. Note the Barber-
Colman blowers mounted directly below the 4-250A
sockets on the aluminum crossbar.

of tetrodes. About the only thing vou should re-
member i1s that you can’t pull your triodes out of
their sockets and replace them with tetrodes. Keep
the tetrodes as close together as possible so that
grid leads will be short and direct. Most important
s to adequately isolate the high-gain gnid circuit
so that the generated r.f. in the plate circuit can’t
get back into the grid circuit.

If the recommendations contamned 1n the data
sheet accompanying all tetrodes (all tubes as a mat-
ter of fact—UFEd.) are followed—before the layout
of the final amplifier is frozen—no difticulties should
be encountered. Remember the comments, like run-
ning all grounds to a common centrally located
point, are made for a reason.

Operating Characteristics

The final amplifier was put in operation and there
was not a single “‘bug” to be elimimnated. The accom-
panying pictures will do a better job of describing
it than words. The use of tetrodes brings up only
one point that should be considered depending on
c.w. or phone operation. If you operate phone con-
tinuously, the screen voltage of 500, current of

The complete modulator and speech amplifier are
mounted on one chassis which incorporates full meter-
ing of all circuits.



approximately 100 ma, can be obtained through
a dropping resistor from your high-voltage plate
supply. Control grid bias also can be obtained auto-
matically through the use of a dropping resistor in
the grid circuit. Normal control grid current should
not exceed 20 ma regardless of the band used. Com-
pletely satisfactory operation can be obtained
through a control grid current range of 10 to 20 ma
at approximately 150 volts bias. But to get back to
the screen grid. Some of the boys prefer to use a pair
of 6Y6s in a screen triggering circuit which will keep
the screen dissipation within limits without excita-
tion. The fact that the tubes dissipate power key-up
made me prefer the use of the 807 plate supply as a
source of 500-volt power for the 4-250A screens.
Considering the fact that the supply was available
anyway, use was made of it. Control grid bias 1s
also of a fixed and determined amount through the
use of a 5Z3 low-voltage well-regulated supply to
give 150 volts bias. A 5,000-ohm 15-watt variable
in series allows additional but automatic bias under
plate modulated conditions. The control grid bias
supply is mounted on the chassis to the rear and
left of the tuning condenser.

A question will undoubtedly be raised as to why
the single piece of wire is mounted on a stand-off
insulator in front of the left-hand 4-250A tube. You
will notice that provision has been made (and this
was done after the final had been in service for six
months) to place a similar piece of wire opposite the
right-hand tube. This step was the result of noticing
a fraction of a mill variation in control grid current
when checking the stability of the final by moving
the plate tuning condenser through resonance. Cross
neutralization, by adding a fraction of a micro-
microfarad capacity between the control grid of one
tube to the plate of the other, should eliminate it
although the final worked perfectly, regardless. With
two pieces of wire 3-/2” long opposite each of the
tubes, the fractional mill variation still showed.
Removing one of the ‘‘condensers’” completely re-
moved and stabilized the fractional mill variation
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The high-voltage power supply and relay bank mounts

directly on the cabinet i!selz This eliminates metal

work and does not prevent easy access to all com-
ponents for servicing.

which indicated that there was some minor un-
balance somewhere in the circuit through unequal
coupling of some parts of the final with the enclosure.
This condition never bothered me before 1 went
looking for it, but when discovered, the small
neutralizing condenser, which never has to be
touched, eliminated the reading.

[t might be mentioned that the most important,

or informative, meter in the 4-250A final 1s the
(Continued on page 60)
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RUFUS P. TURNER, W1AY"™

THI—: SIMPLE ABSORPTION WAVEMETER Is stand-
ard equipment for radio frequency checking.
The development of precise frequency measuring
gear has never displaced it entirely. The wavemeter
is a necessary part of the equipment of every ham
who builds transmitters. Although it does not possess
the accuracy of the heterodyne frequency meter,
the absorption wavemeter has no substitute in
certain checking operations at ordinary radio fre-

*P.0O. Box 345, New Bedford, Mass.

Two of the many applications of the simple absorp-
tion wavemeter.
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WAVEMETER TABLE
Tuning Maximum Frequency Coil
Capacitor Capacitance Range Data

Nat'l UM100 100 puf 3500-14,500 kc 67 turns No. 26 enamelled
wire. 14 inch diameter. 1
inch long.

Nat'l UMS50 50 uuf 14-42.5 mc 19 turmns No. 22 enameled
wire. 1% inch diameter. 14
inch long.

Nat'l UM15 15 pul 41-100 mc 11 turns No. 20 enameled
wire. 146 inch diameter. %
inch long.

Nat'l UM15 15 uuf 95-270 mc 416 turns No. 20 enameled
wire. 16 inch diameter. 14
inch long.

quencies. Such checks include identification of the Each coil is wound on a plastic form which in

harmonic at which a frequency multiplier stage
operates in a transmitter, and determining the
“order” of the operating frequency of a self-excited
oscillator.

Mimature wavemeters may be constructed and
calibrated easily by the radio amateur. The ac-
companying table gives specifications for coils
which may be combined with small trimmer type
variable air capacitors to make a set of useful
wayemeters.

T'he National UM series of tuning capacitors
1s recommended, since these components provide
low minimum capacitances, very small physical
size, and have large flat ceramic bases. Variable
air capacitors of other manufacture, having the
same electrical and mechanical specifications, may be
employed. Two type UMI15, one UMS0, and one
UM100, with the corresponding coils (found in the
table) provide four wavemeters which together will
cover the frequency range 3.5 to 270 megacycles.

The simplicity of the absorption wavemeter belies its
usefulness around the shack.

40

turn may be mounted on the ceramic base of the
tuning capacitor. The coil is connected by the short-
est possible leads to the rotor and stator soldering
lugs of the capacitor. A small panel, made of stiff
cardboard or thin bakelite or fiber, may be attached
to the front of the ceramic capacitor base, and the
calibration scale may be drawn on this panel. A
bakelite finger-grip knob may be used for tuning.

The wavemeter is calibrated best by tuning-in
a signal of known frequency on a receiver, loosely
coupling the wavemeter coil to the detector or r-f
amplifier coil of the receiver, and adjusting the
wavemeter until a sharp “plop" i1s heard in the
headphones or loudspeaker—or until the signal is
eliminated or sharply reduced in intensity. At this
point, the wavemeter is set to the frequency ol the
test signal and the wavemeter dial scale may so be
inscribed. Each wavemeter should be calibrated at
as many points as possible throughout its tuning
range. Another less accurate method of calibration
consists of connecting the wavemeter temporarily in
series with the antenna lead of the receiver (in the
manner of a wavetrap), feeding a known signal into
the receiver through the wavemeter, and adjusting
the wavemeter for elimination or reduction of the
signal.

A set of four wavemeters made according to the
specifications given in the accompanying table will
cover the amateur 1-, 2-, 6-, 10-, 11-, 20-, 40-, and
80-meter bands, as well as all of the territory be-
tween each band. Thus, they are invaluable for
discovering such discrepancies in transmitters as
accidental tripling in doubler or quadrupler stages,
operation of harmonic-type (10, 11, and 20-meter)
crystals on their fundamental frequencies, etc.

S & W is a department for the ham gadgeteers
and workshop experts. All readers are invited
to pass along ideas. Don't worry about literary
form—just get your ideas down on paper and
include rough sketches, diagrams or photos if
you have them. Be sure to give your name, call
and QTH. Send as many items as you choose
and for each one published we will send along |
two crisp new dollars. Address all contribu-
tions to S & W Department, CQ, 342 Madison
Ave., N. Y. 17, N. Y.

cQ
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HE CHART presents in graphical form laboratory

T data on a number of sample coils wound on Millen
74001 coil form assemblies. These are the small slug-
tuned coils which plug into a standard octal socket,
and are suitable for use in receivers and low power
stages of transmitters.

To use the chart, determine first the actual capaci-
ty which will appear across the coil at some fre-
quency in the desired range. Apply these values of
capacity and frequency to the graph and note the
point of intersection. If it falls within one of the
shaded bands, the coil data given in the table in the
upper right-hand corner of the chart can be used di-
rectly. If the intersection falls between two of the
shaded strips, the desired inductance can be made by
using the table as a guide, and winding an inter-
mediate number of turns.

EXAMPLE 1. A coil is to be made to cover 3.5

Plug-in
type
slug

tuned
coil

mum capacity of 10 guf, the tube input capacity is
6 pul and an additional 15 puf 1s allowed for strays,
socket capacity and the distributed capacity of the
coil. This gives us a bit over 30 gul minimum capac 1-
ty in the circuit, and we may take our high frequency
limit as 7.5 mc. Applying these last two values to
the chart, we see that coil **C"" should be suitable

with no modifications, since 31 puf will tune this

mc to 7.3 mc, for a preselector. The tuning con- coil to 7.5 mc with the slug at mid-position.
denser has a maximum capacity of 140 puf, a mini- (Continued on page 83)
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Monthly DX Predictions-November

OLIVER PERRY FERRELL*

'I'HE PREDICTION GRAPHS illustrate the two most
import parameters in regular F2-layer radio
transmission. The wvariable line in each graph
indicates the maximum usable frequency (MUE)
between the two areas shown on the world map.
The shaded sections or areas of the graphs depicts
those radio frequencies which would be unusable
for amateur communication at the indicated hours.
The lowest usable frequency (LUF) is computed
for 1000 watts of effective radiated power from the
antenna. The receiver is assumed to have good
sensitivity and the receiving location to be practical-
ly noise-free. In general the LUF depends upon the
average absorption expected according to the
position (hour angle) of the sun. It will be found
that the LUF is slightly optimistic (i.e., should be
slightly less) when c.w. is being used. It is also
considered to be somewhat conservative (i.e.,
should be slightly higher) when phone transmission
is attempted.

No Amateur Communication Possible

Graph 4, showing the average conditions from the
W6 and lower W7 call areas to South Africa depicts
the interesting condition when no amateur band is
usable across this path. This may be noted when
the lowest usable ﬁquenc}f exceeds the maximum
usable frequency at 0100 hours PST. This condition
continues until approximately 0600 hours PST when
weak Scuth African signals may be heard and
worked on 10 meters. This situation arises from a
combination of factors, including the low radiated

wer and the long range of the path illustrated.

ince the LUF is based upon field strengths, a signal
could be pushed across if a much higher effective
power were to be radiated. However, under the
arbitrary conditions assumed in calculating the
LUF no amateur signals would be heard during
these early morning hours. Although naturally, a
highly directive, high gain antenna would alter the
shape of this curve considerably. When the great
circle path crosses in or near the auroral zones there
is an additional absorption factor which is not in-
cluded in the preparation of these graphs. The rea-
son for this 1s two-fold, inasmuch as the character
of high latitude absorption 1s not too well known
from ionospheric observations and the amount of
absorption appears to vary irregularly. Thus, on
certain days we may expect to find rather wide varia-
tions in the LUF depicted in Graphs 1 and 2.

The General Outlook

It is to be expected that the maximum usable
frequencies during December will be somewhat
lower than those observed during the month of
November. This results in a slight decrease in the
span of the 10-meter openings. However, the atmos-
pheric noise level on the lower frequencies i1s now
down to the yearly minimum in the northern hemi-
sphere. The absorption level is high but 1s only
noticeable on paths passing directly under the sun.
Night time field strengths will probably be quite

*Assistant Editor, CQ.
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strong with greater emphasis on working DX on 40
meters. In this respect the prediction graphs clearly
illustrate the hours when the 7-mc band will be
unusable over certain paths. Although 10 meters
may not remain open as long as it did during October
and November, 20 meters in contrast will probably
remain usable throughout a large portion of the
night.

WWY Storm Warnings

Although many operators are becoming familiar
with the habit of checking the storm warnings
broadcast by WWYV they are being misinterpreted
in certain circles. The “W'" signals at 20 and 50
minutes past the hour mean that a radio propaga-
tion disturbance (i.e., an ionosphere storm with low
signal strengths and rapid fading) is either in pro-
gress, or is expected within the next 12 hours. The
method of ascertaining this information by the
CRPL is to check the lateral angles of signal arrival
over the North Atlantic Ocean. Because this Eith
is partially within the auroral belt there will a
slight wavering of the signal arrival before and
during an ionosphere storm. Also, the field strength
of the BBC short-wave broadcast stations are con-
stantly monitored and in this way a check on ab-
normad absorption is maintained. These checks are
usually made in the afternoon and the usual daily
time for changing the announced warning is at
1600 hours EST. Thus, a check on the storm warn-
ings broadcast after this hour is generally an in-
dication of the conditions expected until well into
the next day. The warning is, however, changed
at any hour when a disturbance becomes noticeable
or is anticipated. If the no-warning signal “N" is
transmitted it indicates that conditions are normal
for the time and season of the year. It is particularl
important that operators realize that the WW
warnings apply largely to those signals or paths
across the North Atlantic. Although major dis-
turbances are accompanied by world-wide fluctu-
ations in the ionosphere, certain other minor dis-
turbances affect only those signal paths in or near
the auroral zone.

Forecast of Disturbances

Certain types of ionosphere disturbances appear
to definitely reoccur in 27-day cycles. While this is
not a foolproof system of prediction it does provide
a certain measure of probability of ible future
periods when communication will be poor. At the
present time the most probable periods of ionosphere
disturbances appear to be on December 8 to 10,
December 20 to 23 and December 27 to 31. Neither
the WWYV broadcasts nor this extented forecast are
capable of predicting the sudden ionosphere dis-
turbances (SID) which are characterized by a com-
plete short-wave fadeout over signal paths through
the daylight zone.

The data for the graphs are drawn from the CRPL
booklets, ‘‘Basic Radio Propagation Predictions
for December’”. These are available on a subscrip-
tion basis from the Superintendent of Documents,
Washington 25, D. C.

cQ
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Conducted by VINCE DAWSON, JR., WOZ)B*

Tn SAY THAT THE G6-METER DX situation as we go 1o
press is sensational is an understatement. For
the supposedly lonely W stations up on the East
Coast 1t all began on October 25 when G5BY re-
ported hearing WIHDQ for few minutes on 350 mc.
While Ed at WIHDQ and Mel at W2BYM worked
away at trying to get across it just was not in the
cards for that particular day. Although conditions
were erratic WOUXN heard PAOUN at 08300 EST
about S3 to S7 on both phone and c.w. W2BYM had
heard the harmonics of PZE at 0747 EST on 46.9
mc and SDM at 0848 EST on 47.5 mc. Thus, most
of the East Coast gang was on its toes the following
morning, October 26.

Around 0800 EST the trans-Atlantic carriers on 50
mc were heard again and before the band faded out
at 0945 EST, G5BY had worked cross-band from 10
meters to 6 meters the following stations; WI1LLL,
WICLS, WIHDQ, W2RGV, W2BYM, and W2.-
AM]J. G3BMZ was also on and reported hearing
all of these plus W3CIR/1. W2BYM had heard
some early morning harmonics including FZF9 on
39.1 mec. at 0703 EST, ORL on 39.5-mc at 0704
EST and PUC on 42.0 mc at 0706 EST. Both W2-
BYM and Ferrell in Philadelphia heard the terrifical-
ly strong French radiotelephone station on 42.95 mc.
Ferrell also heard the London TV sound on 41.5 mc
and the video on 45.0 mc at 0950 EST. Later the
same day the evening London TV transmission was
picked up on 45.0 me by W2BYM at 1250 EST and
modulated carriers were noted by Mel and Ferrell on
49.2 and 47.9 mc. From all appearances the 6-meter
band was open to the West Coast during a part of the
afternoon although nothing was heard above the
the 50-mc marker.

As H‘.ll;.,hl be expected, October 27 showed a great
increase in both the '\Il I and v-h-f activity. W2-
BYM heard the MUF go past 36.0 mc on its way

[
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Gashland, Mo.

up at 0700 hours EST. SDOQ7 on 36.4 mc was heard
at 0701 while FRD on 39.0 mc and PPX on 41.44
mc were noted within the next ten to twelve minutes.
Meanwhile, in Philadelphia Ferrell had heard the
S.B.A. aircraft beacons; MWC on 36.8 mc in Bel-
fast Ireland, SY in Shawsbury, England on 394
mc and LR in hittle Rissington, England on 39.6 mc
before 0730 EST. At 0731 the French radiotelephone
on 42.95 mc was pounding in some 20 db above 59.
Around 0750 EST the 50- mcsignalsstarted breaking
through into Englend. GSBY worked cross-band
W2AM]J, W2BYM, W3CIR/1, WIATP, WICLH
and W8RLT. The latter had also been apparently
heard the dav before, but Hilton had not been too
sure of the call. Several other British stations were
on and were worked by the East Coast boys. |he
MUF continued up very high the remainder of the
day with the CRPL reporting a 4000 kmm MUF of
over 45.0 mc at 1000 EST. At 2100 EST, WOYUQ
heard a Spanish speaking South American station
(presumably amateur) on 50.2 mc, but was unable
to identify or make contact with him.

The trans-Atlantic work continued on October
28 with G5SBY “n[]xilll..{ his first VE contact with
VE1QZ who was putting a very strong signal into
England. W30R, WICGY, WIPEA, WIKMZ/3,
WIKCQ and WS8MVG were also worked cross-band
mostly on c.w., although W30R whose 850-watt
transmitter can be switched from 10 to 6 meters in
about three or four seconds was still using phone.
The intense high density F2-laver mass began to
show up on this date and W2AM] worked WS-
MVG at 0902 EST via a 6-meter supplement of the
scatter-rebound described by G6DH in the August
issue of CQ. W2BYM also worked WSMVG by
pointing his antenna towards the high density area
while also hearing W8RLT and W bHF{- The CRPL
4000 kmm MUF was again over 45.0 mc at 1000 EST.

The 29th of October is the Arst date that we have
reports of PAOUN actually engaging in trans-
Atlantic two-way 6-meter contacts. W2AM] was
apparently his first W2 contact at 0814 ES 1 while
W30R was his first W3 contact at 0816 EST. W2-
AM] also worked G3BD cross-band at 0829 EST.
GSBY worked W30R, \YIHUQ (up on 51.1 mc),
W3MKL, W3CGV, WSRLT and WS8SFG. Hilton
also heard W9ZHB and WOHGE.

On October 30th the 6-meter band entered another
phase of the picture. With the MUF very high in
the morning the trans-Atlantic opening started fairly
early and G5BY had a field day working W3CIR/1,
WIHMS, VE1QZ, W2BOK, WIPCE, W3CG \,
WSRLT, WIKU I} W2EUI, W3HC, WIHDQ,
WSPUK and W8SFG. Hilton also had cross-band
contacts with two more Canadian districts by work-
ing VE2KH and VE3BQK. The heard stations this
morning were W9AB, WOHGE, W2ZMKL, WO9.

L. F. ZIMMERMAN, W7SP, Saltair, Utah.




ZHL, WILLL, WICGY, WIEYM, and WICLS.
GOLK was now on and worked a number of stations
including W8RLT at 0822. G5ZT worked W3CIR/1
at 0744, W’SOR at 0846 and WIHDQ at 0907 EST.
W2AM]J and W2BYM also worked G5ZT the for-
mer at 0828 on both phone and c.w. W2BYM was
again playing around mlh the rebound scattering

effect and got W4HVV on c.w. for another 400 mile
r:Gntact

The high density F2-laver mass kept moving
around the earth and by 1055 EST W2BYM called
and raised W7BOX in Sequin, Washington, for the
first cross-country F2-laver contact of the vear.
At this time the beam at W2BYM was pointed just
a few degrees west of true north. Mel finally broke
down and went back to work in the afternoon,
but his XYL heard W7BOQX until 1515 EST.
Ernie, W7BQX, seems to have been the only station
active at this time, no doubt the 6-meter band had
been open to the northwestern section of the country
on several previous days. Ferrell also heard only
W7BOQX and listened to the FM broadcast station
KALW on 44.3 mc for over 5 hours in the afternoon.

The 6-meter band did not seem to make an ap-
preciable effort to open towards Europe on Octo-
ber 31. The MUF was still climbing slowly after
0945 when the London TV wvideo was heard by
Ferrell in Philadelphia. Shortly after noon on the
[Last Coast the cross-country F2-layer path re-
opened with considerable activity. W2BYM
worked his first station at 1213 EST in the person
of WiDYD; followed by WIDMN, WiHEA, W7-
JPA, WOEUL (making a WACA for Mel at long
last) and VETAHZ. WIHEA and W7DYD also
worked W2PWP who hastily tore out his 20-meter
rig to get back on 6. W7BQX worked WINF, W2-
RLV, WIMWL, WID]J, and WIKCQ. W7DMN
worked most of these plus W1JLK. VE7TAHZ who
was home for a few days managed to get WICGY,
WI1JLK. W2PWP, WINF and W2BYM. Signals
were unbelieveably strong and W7DMN with ﬂnl
6-watts input to an MFB was running over S9 fﬂr

several hours at Lakehurst and Philadelphia. The
band faded slowly out around 1500 EST.

During the early part of this period several of the
Wo6s worked into W1 and WOUXN heard V El%Z
LLater the same day around 1915 EST, W7BOQX
heard the keved transmitter of 9AAO. WI7QLZ
also heard an S9 signal from VE1QZ but could not
make contact. Biggest news of the day was the
signal from KL7DY in Sitka, Alaska, who had
tuned 6 meters faithfully since last July and this
was the first date he had made any contacts what-
soever. He worked several of the mid-west gang

including WOALU at 1454 EST while hearing W2,
W3, W8, W9 and WOQ.

While again only scattered signals were heard in
Europe on 6 meters the band really opened up
Saturday afternoon November 1 between the West
and Northwest and the East Coast. At 1514 EST
when W30OR worked KL7DY as the band slowed
faded out (KL7DY was on 51.1 mc) he told Alan
that that was his 51st contact since the day before.
The band opened al 1110 EST with W2BYM work-
ing W6BPT, WICTY, W6UXN, W6AMD, W7-
FIV, VE7AEZ, W6UOV, VETDU, W6ZD], Wé-
ANN, W6FSH, W7THOL, W7TERA, W6CAN, Wé6-
IWS, W7FP and KL7DY. W30R meanwhile
worked WO6AMD at 1115 EST followed by VE7-
AEZ, WIHEA, W6EUL, W6UOV, W6BPT, Wé6-
WNN, W7]JFS, VETAHZ, W6ZD]J, W6JRM, W7-
JRM, W7FP, W7HOL, W7BOQX and KL7DY.

On November 2, G5BY reported the 6-meter
band open at 0813 EST. He worked cross-band five
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Antenna farm of XE1KE.

stations; WIHDQ, W2AM]J, W30R, WIHMS,
and W2BOQK. Hilton also heard VE1QZ and W1-
NF. The 6-meter band died out at 0930. During
this interval however, W2BYM was pulling a fast
one and was working W5BSY/MM on 6 meters who
was operating either in the Azores or in the Canary
[slands. The definite location may have been with-
held because of the location of the vessel in a foreign
port. More details on this later. The time of contact
was 0908 EST.

W2BYM and Ferrell heard the London TV sound
the loudest heard in several vears of listening. The
cross-country paths open around 1145 EST w1th W2-
BYM working W60OVK, W6GGM, W6PUZ, Wé-
QFT, WeUOV, WoFPV, W7EVO, W7FFE and
W7BOX. W30R worked W60DVK at 1200 EST.
W6BPT at 1214, WOEUL at 1216, W6IWS at 1223,
W7BOX at 1234, W7FFE at 1247, W7ERA at 1305,
W7DF at 1324, W7DYD at 1330, W7BOC at 1345,
W7BOX at 1424 znd VE7DU at 1427. W60OVK also
worked W2QVH, WIHDQ, WICGY and WIATP.
W7DYD got WAWMI and W6UOV got VE3ZAEW
and W2IDZ. W7BQZ also worked W4HVT, W4.
EOM and W2AM]J. The band closed around 1500
EST on the East Coast.

November 3rd was the longest 6-meter opening
to date across the North Atlantic path. The band
opened at 0810 EST and closed ap\prnxlmately 215
hours later. G35BM, GS5ZT, G4ANT and GJB‘!
worked a record number of 6-meter W stations.
WSNQD, WSRLT, WOHGE, WS8SFG, W2AM],
WIHDQ and VEIEA were all heard or worked by
British stations. Numerous 6-meter contacts were
made with a PAQ station.

6-meter band reopened at 1145 EST on November
3rd for the trans-continental path. Although the
opening was not as long as those on previous days
the MUF rose sharply to over 51.0-mc and W7DF,
WI7DMN, W7JPA, WIHEA, W7EUI and W7DYD
worked a number of East Coast stations. Best DX
of the day were the contacts by W7/HEA with VEI1-
QZ and VEIAYL. W7DF also worked VE1QZ.

From an 1onospheric viewpoint these 6-meter
openings were for the large part unpredictable and
unprecedented. \Ithﬁugh exceptionally high maxi-
mum usable frequencies were forecast for this period
there were no earlier indications that an MUF of
50 mc would be exceeded more than once or twice
during the entire season over certain paths. Unlike
the long-range work between North and South
America during September and early October, there

(Continued on page 74)
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AND OVERSEAS NEWS

Conducted by HERB BECKER, Wé6QD*

'I'Hb; DX Marathon of 1948 starts January lst and
judging from the reaction of most of vou the
vear-long contest should prove very interesting. As
| mentioned before, the Marathon, if continued
vear after year should set up the outstanding DX
men of any one year. It does not have to be regarded
as one of these breakneck DX contests where a guy
feels he must spend every spare second chasing the
stuff. 1t should be a lot of fun and if vou miss a week
or two without punching the key or making faces at
the mike, you should not feel that yvou've lost your
chance. For example, the 1939 affair was on the same
basis and many of the gang devoted only two or
three months out of the entire year going after new
ones for the Marathon. These few months were quite
intense. On the other hand, some of the other boys
chose to let the DX fall where it would and at vear's
end they did a little concentrating to fill some of
the holes. Please take a good look at the rules on the
1948 DX Marathon found elsewhere in this column
. . . they're very simple . . . we require no fee, entry
blank or box tops to enter. Just get out there and
work the stuff and then you can send in your results
each month. We'll list as many as we can,

ZS2X First Overseas W.A.Z.

ZS2X, Rex Bosman, is the first to W.A.Z. out of
the States. Congrats, Rex! The fellow really went out
and got them. His confirmations arrived via air and
the stamps must have cost him a pretty penny. Rex
will get certificate No. 8 and the Honor Roll finds
him at 40Z and 142C. While we are talking about
£S2X, here is a little info he gives about a couple of
stations on in Bechuanaland Protectorate. ZS6NU
uses phone and 14,120 is the spot. QTH, ZS6NU,
Palapye Road. Then there is Z5S60L who is mostly
on 28-mc phone but does jump up to 14,130 once in a
while for an hour or so around 1500 GMT.

The 40 cards from VE7ZM arrived too late for
checking before this column had to be closed. But it
is reasonably certain that he will be the first VE
ever to make W.A.Z. More details next month.

Here's some bad news from WONUC. It seems
he worked VQ4MNS, or at least he thought it was
VO4MNS . .. and, as a matter of fact, it was some-
one signing the call. Anyway from VQ4MNS he re-
ceived this information . . .""sorry to say it was not
my station yvou worked in May, 1947. I was QRT at
VO4MNS in September, 1946, and returned to
England as G2CKM. I left England in March again
and did not get my present call, ZE2]JO, until June
19, 1947. 1 have never worked a W on 20 meters.”
This was signed by Miles N. Salmon, now ZE2]O.
Maybe some others had better start ‘‘uncounting"

*Send all contributions to Herb Becker, 1406 South
Grand Ave., Los Angeles 15, Calif.
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1948 DX Marathon

CQ is sponsoring a DX Marathon for the
ear 1948. Many of the DX men feel that
the first of the year a DX Marathon will
revive some of the interest that has been lost
during the terrific last two years of DX. A
simple set of rules governs the DX Marathon:
1. The 1948 DX Marathon begins January
1, 1948, and closes December 31, 1948,

9. Competition will be worldwide and on
a zone-to-zone basis. In other words, the
high station in each of the 40 zones will be
given an award as winner of his zone.

3. Classifications will be the same as in the
Honor Roll, i.e., "C.W.—Phone"” and “‘Phone
only”, thus actually making two winners in
each zone.

4. In order to receive credit, claims sent to
us for zones and/or countries must be post-
marked within sixty days from the date of the
QSO. This will assure listing the current
monthly scores in CQ and eliminate last |
minute entries.

5. Due to the tremendous amount of detail
work, please list all DX Marathon scores on
a separate page from Honor Roll scores and
other DX news, and mark plainly ‘DX Maro-
thon'. This will greatly assist WéDI and
W6ESA, of our committee, in tabulating the |
Marathon scores for you.

6. Zone and country lists must be submitted
in the same manner as though they were for the
Honor Roll: the zones E?isha-::l in numerical
order showing the call letters, date, and time;
the countries in alphabetical order Bv country,
followed by the call, date, and time.

I 7. The CQ DX Zones of the world, and the
official DX Country list, will be used for the
yardstick.

To many of you, the beginning of the 1948
DX Marathon may seem a long way off, but
we wanted to get it published so the overseas
DX men will have plenty of time to hear about
it. The cooperation of all DX men in the states
to haIE spread the word overseas is requested.
We think that as the years progress, it will
be interesting to see who the winners are
from one year to another.

| <4

this one, too.
WIAKY spent 3 months in SM this summer and
while there, in addition to being treated rovally,
some of the SM DX men brought up a point that

(Continued on page 60)
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{Number three of a series ) m——

The subject of our discussion this month will probably
be of little interest to the amateur well grounded m tuned
circuit theory; it should, however, be of interest to the new-

comer in radio and also to the owners of strictly amateur
band receivers such as the NC-101X and NC 81X.

Since it became apparent that the amateur 160 meter band
was not likely to be reinstated we have received many letters
requesting that we furnish coils for these receivers to provide
reception of the standard broadcast band in place of the 160
meter range. Let us examine the circumstances which make
it impossible for us to comply with such requests,

First, without going into the mathematical or theoretical
considerations behind this statement, we wish to point out
that the ratio of capacity change necessary to cover a given

frequency range is cclual to the square of the frequency change ratio. For example, several
of our receivers provide a frequency coverage of approximately 2 to 1 in each tuning range
and accordingly, a capacity ratio of approximately 4 to 1 is required. Specifically, fr uencfv
ranges such as 2 me. to 4 mc., 3.5 me to 7 me., ete., represent frequency ratios of 2 to 1,
requiring a 4 to 1 capacity ratio for tuning. Assuming that the tuning condenser’s minimum
capacity, plus stray circuit and trimming capacities, totals 75 mmfd., 75 mmfd. then
becomes the tuning capacity for the highest frequency of the range under consideration.
In order to tune to the low frequency end of that range, the required total circuit capacity
is 300 mmfd. Deducting the 75 mmfd. figure mentioned previously, leaves a figure of
225 mmid., which represents the maximum capacity of the tuning condenser alone.

The standard broadcast band lies between the frequencies of 500 and 1500 ke., (round
figures used for the sake of clarity in presentation). Since this represents a 3 to 1 frequency
change, a 9 to 1 capacity change will be required to cover the range. Suppose we have al
hand a tuning condenser rated at 350 mmfd. maximum and 20 mmfcl‘.) minimum; this

affords an actual capacity change of 330 mmfd. Perhaps a simple algebraic solution of the
problem will be easier to follow:

Let A = maximum capacity of the tuning condenser plus circuit and trimmiog capacity
Let B = minimum capacity of the tuning condenser plus circuit and trimming capacity
Then A — B = 330 mmfd.

However, A = 9B
Substituting 9B for A, we have:

9B — B = 330
or 8B = 330

B = 41.25 mumfd. at 1500 ke.

A = 37125 mmlid. at 500 ke.

It then becomes obvious that circuit and trimming capacities must total 21.25 mmfd..
a condition easily fulfilled.

Getting back to the NC-101X and NC-81X receivers, in these the 160 meter band covered
an approximate range of 1.7 to 2 mec., a frequency ratio of 1.18 to 1. Accordingly, the
required capacity change ratio is 1.39 to 1. mparing this 1.39 to 1 ratio with the 9 to |
ratio required to cover the standard broadcast band, 1t at once becomes evident that the
tuning condenser in these receivers is capable of tuning only a small portion of the broad-
cast band. It might be argued that if circuit capacities, trimming capacities and tuning
condenser minimum capacities were held to extremely small values, a tuning condenser
of given maximum capacity could be made to cover a greater range. This is quite true,
but there are practical limits to such a course.

Before signing off, it should be pointed out that the figures given above are for purposes
of illustration only. When making calculations of this sort in actual qractice, it is wise
to add a few ke. at the high frequency end and subtract a few ke. at the low frequency end
of the range it is desired to cover. By so doing, the band limits will fall inside the limits of
condenser rotation, assuring a satisfactory margin at each end of the dial.

-

SETH CARD, WIDRO
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W.A.Z. HONOR ROLL

I C.W.-PHONE C. W.-PHONE C. W.-PHONE
W6VFR 40 175 | W3IYE 38 130 | OGB8RC 34 72
W2BX A 40 172 | W3GHD 38 196 | JA4AAK 34 66
W6PFD 40 169 | wWsCVU 38 195 | W7FNK 34 >4
W6ITA 40 164 | WORDK 38 194 | W2IW 33 115
W6M JB 40 163 | GsIL 38 193 | W3KDP 33 100
W6ESA 40 161 | G9oVD 38 199 | W4QN 33 94
W6LEE 40 150 | G8RL 38 115 | G8KU 33 1
ZS2X 40 142 | W6EAK 38 115 | W6ZZ 33 90
W6SAL 40 135 | WsCPI 38 113 | We2PUD 33 89
WOGWE 39 178 | WONTA 38 119 | G8IP 33 88
G6Z0O 39 176 | ON4 W 38 110 | GeLC 33 85
W3BES 39 175 | G3Zl 38 107 | GW4CX 33 84
G9PL 39 173 | W6LEV 38 790 | G3AAE 33 82
WS8RDZ 30 172 | wa4aCvu 37 153 | WOAZT 33 81
WS8BKP 39 170 | WONUC 37 134 | W5BK 33 79
WOHHF 39 164 | WeHZY 37 139 | GmeuU 33 79
WGENV 39 162 | PY1DH 37 198 | WIEMW 33 74
WOANT 39 160 | W3EVW 37 197 | W2JA 33 74
W&ADP 39 154 | W1BIH 37 197 | W4AMZ 33 68
G5DQ 39 151 | W4OM 37 106 | GB8VR 39 85
WoCOK 39 150 | W3JTC 37 199 | WOOUH 32 83
W6KRI 39 148 | WINMP 37 119 | WeHY 32 77
WELEC 39 146 | WOSQO 37 117 | WOAX 32 73
W6TT 39 145 | WIKFV 37 116 | OG3VA 31 101
wolu 39 143 | W1JYH 37 114 | WOYYW 31 81
GOWW 39 143 | Gs5Cl 37 113 | WA4HA 31 79
G6QB 30 149 | WA4FPK 37 110 | 650Q 31 78
WoDUY 39 141 | GW3AX 37 110 | WoIFW 31 77
G5YV 30 141 | G3TK 37 100 | WOMI 31 73
W6ESN 39 139 | G4AR 37 108 | W5LVD 31 71
W7FZA 30 135 | W4aML 37 107 | KPGAB 31 9
G8KP 39 135 | WOYNB 37 109 | G6BB 31 70
G2A J 39 135 | W2BLS 37 100 | W4HXO 31 67
WGRDR 39 134 | W6ANN 37 o5 | WOKMN 31 66
W6WKU 30 134 | VK2ACX 37 o4 | WIPQT 31 63
WOYXO 39 134 | WSASG 36 141 | W6JFJ 31 60
GoCDI 39 139 KP4KD 36 116 PHONE
G3F) 39 132 | WORGV 36 111 | WéDI 37 193
WOGKS 39 131 | W6AM 36 107 | WAIHKK 37 199
DOKW 39 131 | VE1EA 36 102 | W8BKP 37 113
WONRB 30 196 | G4CP 36 101 | G3DO 37 110
G5B 30 196 | WOMZP 36 101 | W4CYU 36 134
G5RV 39 196 | WOVND 36 100 | W1JCX 36 196
G5VU 39 194 | G6WX 36 o5 | GoPL 36 113
W6TI 39 199 | wswwu 36 93 | WOBXA 36 111
G5WM 39 120 | WS8HSW 36 85 | GO6WX 36 102
W6ECEM 39 119 | WeCNT 36 82 | W3DHM 36 96
G6BS 39 117 | Go6P] 36 6 | G3FJ 35 109
W6LER 39 114 | WeDYR 35 110 | WB8BF 35 108
W60OMC 30 114 | G2CNN 35 109 | WIMCW 35 105
G3QD 30 114 WSREU 35 104 GmMeuu 35 Q7
G3AAK 39 114 | WOCWE 35 100 | WINWO 35 99
G3AAM 39 100 | W3ZN 35 93 | WOHRB 35 89
W7GXA 30 106 | WeTJF 35 89 | W6PCK 35 89

| OK1AW 39 106 | WOFNR 35 85 | WeDYR 34 104
W6lUZX 39 104 | W7ETK 35 84 | W7HTB 34 24
We6QD 39 100 | G5MR 35 84 | W6ESA 34 74 |
W3 JNN 38 162 | WOTB 35 82 | WoZW 33 113
WOPEO 38 150 | We6DLY 35 82 | W6PXH 33 96
WoCYS 38 144 | G3BDQ 35 74 | WS8BIQ 33 84
W3EPV 38 140 | W6LN 35 63 | W5ASG 33 83
W2lOP 38 137 | CMeSW 34 117 | WORBI 39 88
G3DO 38 134 | G8QX 34 99 | WOHX 39 80
WSF |N 38 134 | W3JKO 34 o1 | WeHY 39 73
W4BRB 38 133 | W4DIA 34 86 | G6BW 39 60
WENBK 38 132 | G2AO 34 84 | WONXZ 39 57
WORBI 38 131 | D4ANM 34 77 | W5LWV 31 75
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ARRISON HAS IT/

HARRISON HAS 1T/

R for a Merry Christmas

Circle the items that would make you happy.

2. Leave the |:cc|< open at this page, where it can be seen
by the YF, Dad, or wheever is your personal Santa Claus.

3. MERRY CHRISTMAS!

73, B3él Harridon, waava

P S Of course, if you are your own Saint Nick, just send me your order and

- -

quality equipment
delivery.
you complete satisfaction!

> BEAM

your

e Runs on 24 to 33 volts AC or
DC (4 amp. transformer will
lhf

e Reversible only
required

e 7000 te 1 Gear Reduction
stops free swing

Approx. 3; RPM

® Powerful ' ; HP meter rugged
pn-rmiun Eear train, and
sturdy thrust bearing — wll
support and turn even a
heavy dual beam.

Here's
the

'[]jl‘! ¢ WIires

Used on aireraft to control piteh
of propeller blades, these depen-
power units are excellent beam
rotators. Used, but in ]u-r[!-:'t tested working
condition, with instruction sheet

12.95

Mail orders add $1.25 for packing

Harrison has
STEEL!

Illfl-]'"-“i:';. t".ii*:'l“' i=,
~end in vour

New! ﬁ
EIMAC 4-65A.

Uompact, efficent, smaller (U hassis,
version of the 4-125A. 65 ete. ote

watts rated platel, up order—we'll fill it 1mmedi-

to 265 watts ately at our usual rock-
output. .. 14I5° bottom prices!

HSS kit of parts for 5,000 VOLT

Hurri;nn SUPPLY lor SCOe, *['\, eLe.,

Transformers, tubes, sockets, con-

hﬂi 1:1**“:-.-'1':--1 circuit Irrq-aer hHiH‘I].

ete,, with diagram

12.45

Immediate Shipment!
COLLINS new 75A-1 Ham Band

Receiver. Complete, 5375

FOB Cedar Rapds

TELEVISION
PARTS!

LEEL TR EET St SRERL SEs SR EEs SRl B TR TR R RN EE el T

enjoy the pleasure and benefits of my friendly, helpful service.
all makes and models, at lowest prices and with

I GUARANTEE

Higher trade-in allowances und easy pay terms,

Top
quickest

Harrison has TRANSMITTERS!

Come 1n and see them all on display

ture.
TEMCO new RA series:

250 Watt CW
150 Watt Phone/CW with v F(),

or write me for itera-

$334.50

switching, ete.

$603.75

Other Combinations and build-up units availahle

HALLICRAFTERS:

HT-17 $69.50,

11T-9 5350.

SUPREME AF-100. 100 watt AM/F M Y ‘.'1nln],rlt'T|- with

'.1.” cotls :mri [lli'l':- 555“
COLLINS 30k $1.450
MECK T-60 $150.

HAMMARLUND Four-20 $120.
SILVER 701 $36.95

Enjoy now and pay over 12 months with the Harrison
EASY PAY PLAN!

Soldering Gun

NO more walting lor iron to
heat up, or constantly re-
tinming too hot iron! Pull
the trigger of the newWel-
ler * “:]h*l||it|-' and solder
in FIVE SECONDS. Built-
in  spotlight illuminates

work. Slender tip ean be
bent to get into tightest

corners. 110 12 95

voit AL.

Bargain Combination Offer

Abbot TR4B Transmitter-
Reeciver, Abbot BM-2 five
element pre<tuned beam,
and 6 wolt DC Vibrator
pack for mobile or 115
volt AC pack for shack use.
All brand new, latest pro-
duection equipment. Regu-
lar total value
over $80.00¢ 49-85
A Harrison SPECIAL!

Harrison Select Surplus Bargains

TUBES: 3C '1 240s)

l_ ]4_*

829-B

2X2

SIX for $4.18
T™WO
879 TWO

for $3.97
{ur :I-SE
6AGS THREE for 51.98

] All other JAN Surplus tubes at lowest prices
Navy Crystal Calibrator—Osallator-Monmitor CGQ 61033

LComplete with instructions, spare parts, tube,

$ 354

Crystal Phono Pickup, complete £ 1.79

OIL CONDENSERS:
2 Mid 1000 Volt.
2 Mfid 600 Volt.

Round upright can.
Bathtub. . .

SIX for $1.98
SLX for $1.48

BC-406 UHF Receivers. 115 volt 60 cyele operated. Like
new, Complete with 15 tubes and instructions for con-
version. T .. 931498
RELAYS: Se lmtl*.! 10,000 ohm. Positive action on less
than 1 MA..... o ENS
Overload. Pulls ullt on 11 "'\-'[ \ or more, ”4- 115 volt AC
reset coil.. . oo 105
BEEDE O-1 DC MA meters. 314" flush Bak lite case 3.89

e e AT T
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Conducted by LOUISA DRESSER; W1OOH/2*

H.x:& ANYONE SEEN Josephine's balloon? Or, more
correctly, we should say the Signal Corps’ bal-
loon, which disappeared so mysteriously the night
of Sept. 26th at Asbury Park, N. J.

1The occasion was the Hudson Division Conven-
tion; the helium-filled balloon was one used to sup-
port the antenna installation for the ham station 1n
operation at the convention. And where does Jose-
phine come in? Well, Josephine is W2Q0QH. She is
employed by the Signal Corps Labs at Ft. Mon-
mouth and works with the big balloons. This par-
ticular balloon (lent by the Signal Corps for the
occasion) was a brand new one—so fresh the powder
was still on it—when it was
raised Friday, the first dav
of the convention. Havine
done its duty that day it was
lowered to the beach and
covered with an anchoring
net weighted down with sand-
bags,

Came Saturday morning
and Josephine was on the
boardwalk bright and early,
only to find to her dismay
that her “charge’” had dis-
appeared — the sandbags
neatly unhooked and the net
thrown back on the sand. At
first it seemed incredible—no
one could have made off with
the balloon, 1t was too big;
but then it appeared that
pranksters must have cut the
balloon loose for the amuse-
ment of watching 1t foat aloft
into the moonlit sky.

As she tried to hgure
out just what had become
of the balloon, Josephine lamented, '‘It was such a
wonderful antenna. We never before got out so well
from Asbury Park; on our first call everybody came
back tous...”

Early fall traditionally is get-together time and
conventions and hamfests have been many and fre-
quent. To name a few: the above-mentioned Hudson
Division Convention at Asbury Park, N. J., Sept.
26-28; the New Hampshire State Convention at
Manchester, Oct. 11: the Scuthwestern Division
Convention at Phoenix ,Ariz, Oct. 18-19, and the
New England Division Convention and 10th Annual
Boston Hamfest at Boston, Mass., Oct. 18. You can
be sure the YLs were active at all of them.

At Asbury Park a meeting ot the licensed YLs
was held under the direction of Frances, W2ZMWW,
and the special program for YLs and XYLs, super-
vised by W2CZP's XYL, included a tea, fashion
show and dance recital. There we met Josephine,
W200QH, of theill-fated balloon; Charlotte, W2NSL;
Mae, W3CUL; “Tilhe,” W3NHI; Frances, W2M-
*Assistant Edutor, CQ. Send all contributions clo CQ,
342 Madison Ave., New York 17, N. Y.
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Ada Garibaldi, 11MQ.

WW; “Lil,”” W20MZ, and Eunice, WIMPP, down
from Boston for the event. Selma, W2PUY; Kit,
W2TBU; Mae Gallop, and Ruth Schlitt, XYL of
W2BBYV, all of the N. Y. C. club, were there and
Ruth won the prize of an electric blanket. The XYL
of W3KI went home with a brand new Bendix home
laundry.

We couldn’t get to the N. H. State Convention
but Dot Evans, W1FT], tells us it was a very nice
affair. Says she, '“The dinner was excellent. Best
feed I've ever had at a hamfest-—no exceptions. The
gathering was not too large, but just nght to really
get around and see people.

“As to the YLs present,
they were: ‘Cookie,” WI1FOF ;
Norma, WIMUW: Eleanor,
WIMWI: Leonore, WIMIM;

Charlotte, WIQJX; Olga,
W10JY: Alice, WIMJE;
Eunice, WIMPP, and
“Gene,”" WIKEP (better

known by

OM'’s call).

“WIMPP volunteered to
draw forth the lucky num-
bers. W1Q] X received thanks
and recognition for the time
she had put in to make the
Manchester aflair the success
that it was. She is quite a new
ham, and both she and W1-
Ql]Y are nrew members of
YLRL also (how could I miss?

WIDOQK, her

Hi!)

“'Cookie,” \WWIFOF, won
the contest conducted on
phone procedure, It was a

Millen ‘scope!" I was lucky
enough to win second place in the code contest—
a nice hand key."”

We'd have loved to attend the Southwestern Di-
vision Convention, but since we can't persuade
W2IOP to move the office out there and expense ac-
counts don’t grow on trees, we asked Gertrude Pond,
W7KOY, who was chairman of the YL and XYL
activities, to tell us what happened in Phoenix.

(Gert says the convention was a real success and
adds, ““At least everyone seemed to have a good
time (especially me).

““The YLs and XYLs were entertained at luncheon
at the Sun Valley Studios. The Studios are out in
the desert and are very Western so the program was
in keeping with the scene and included a square
dance exhibition. Ruby LaRue, W7]JZA, and Velma
Hart, W6GGS’s XYL, were the entertainment com-
mittee. The YLs and XYLs had held two rummage
sales prior to the convention and the luncheon enter-
tainment and women's door prize (won by W710's
XYL) were paid for with the proceeds.”

“There were nearly 100 YLs and XYLs at the

(Continued on page 62)
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RELAY RACK
SPECIAL

We've got '"em again!
You'll save plentv on this
standard ParMetal Type
ER-213 heavy-duty en-
closed type cabinet. 42"
high, with 3634" panel
space, Has full-length
door in rear; with sturdy
snap-lock. Handsome
all-steel construction, in
rich black wrinkle finish.
Brand-new; in overseas
packing case. Shpg. wt. 100 lbs. Regular
selling price, $29.95. s 25
98-860. SPECIAL, ONLY ........... ]8

Iways First with the Latest
argest Stocks in the World
owest Prevailing Prices

mmediate Shipment

asiest Time Payments

ependable Ham Service

e =

There’s Only One

COMPLETE

Buying Guide to

"'\ Everything in Radio

STANCOR X-MITTER KIT

New ST-202-A Transmitter Kit—a
compact, 100-125 watt high fre-
quency unit for CW operation, with
provision for both AM and FM
phone application. Features 6 band
coverage (10, 11, 15, 20, 40 and 80
meters ), 6-crystal frequency control,
inter and intraband flexibility, sim-
ple operation. Easy to assemble.
Handsome desk-type design. Com-
plete Kit, ready for assembly, less
tubes, coils, crystal, meter. 5

X83-415. Amateur Nel, only 90‘5

Keep This Buying
Guide Handy . ..

'
: ALLIED RADIO CORP., D. L. Warner, W9IBC
! 833 W. Jackson Bivd., Dept. 56-M-7
: Chicage 7, lllinois
: [0 Send FREE ALLIED Catalog.
| [ Enter order for....... .
: [] Enclosed §............ Full Payment
: [0 Send Literature on Receivers and Time Payment Plan
|
- Name...c.ooseesssssssssassssssssssssssssssssscsssssssss

December, 1947
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It's ALLIED's 164 -Page Catalog

&

NATIONAL NC-57

The big buy in a quality receiver!
Tunes 550 Kc to 55 Mc, continuous
in 5 bands; electrical bandspread
on SW and Ham bands; accurate
calibration; automatc noise limiter;
RF trimmer control; voltage-regu-
lated RF, Osc, and BFO; loktal rubes
in RF circuits; 6" dynamic speaker;
tone control; BFO pitch control; uni-
versal antenna input; emergency bat-
tery power socket. Seven tubes plus

VR tube and recufier.
97-595. Amateur Nel, only 589“

& @ % B B 8B 8B B 8B &8 @ T

Part Payment
(Balance C.0.D.)

L"--_-“—_-——_————-—J :




AIRCRAFT
SUPPLIES

24-28 V. at
70 amp.
2000 watts
gasoline en-
gine gener-
ator with el-
ectric starter.
Power sup-
ply  which
can be used
to operale
24-28 V. e-
quipment,
Hurl'u_irplun-
engines,
- - charge bat-
teries, as a welding machine, lighting m
system, or for amateur radio station. 5

21 17, 1735 x 24 %", Wet., 115 lbs.

TELRAD 18-A FREQUENCY
STANDARD . .. . $2495

Checks signals in the range of 100 Kec. 1o 45 Mec,
with o high degree of accuracy. Self-contained
power supply for 110, 130, 150, 220, and 250 V.
25-60 Cy. AC. Complete with tubes, dual crystal,
and insiruction book. Brand new. One of the best
buys on the surplus markets.

i

2V.(New) (Drycharged). . .............. 1.00
6 V. (New) (Dry-charged) inaeseeee D

6 V. (In metal carrying case) (Add electro-
lyte specific gravity 1.625) (Drugstore)..... 4.00

i

r® PN &= -

BC-348 COMMUNICATIONS
RECEIVER . . . . $4950

6 bands, 200-500 Kc. and 1.5-18 Mc. 2 stages

; ' A RF, 3 stages IF, BFO, crystal filter, manuval or AVC,

Sensitive 'Alhrnﬂm.?.ﬂﬂ Complete with tubes and 24 V. dynamotor. These

BC"375E GE MOPA TRANSMITTER Gyro-horizons. .. .. . 7.50 receivers have been thoroughly checked in owr
MagneticCompasses6.00 Eﬂgrlu?:-:lﬂmp‘ :Ed \Lnurﬁcin excellent :?ndi:im;;ld_

: . i : -348, ) power supply, including

W ith one tuning unit, choice 17.50 (T'lfwgﬁ Radio .Cﬁgqug R s T

SCR-269F Radic Com- 8.95

pass (New) . . 69.50

*  Tuning units TU-
. 6B, TU.5B, TU-
—= 7B, TU-8B, TU-
108, TU-9E, TU-

B

i 1 Wl e TEr—— i —_—

{° 968 . .. '9.95 —
[ Astenna tesien COLLINS AN ART-13 TRANSMITTER

3.95

" Dynamotor PE-
73C 495

A compoct, light-weight, modem, high-powered
fransmitter. Frequency range 2-18-1 Mc. on any
of its 11 autotune crystal controlled or master
oscillator chaonnels. December 1946 ''‘Radio
MNews'' gives conversion data for converting 24 V.,
DC operation to 110 V. AC., All of these are in
exceptionally fine condition, tested in m
our labs. Weight, 67 |lbs. (Dynamotor

T PSE L N, e NG, i e

LANDING LIGHTS

24 V. retractable &00
walls IS 1,

52 cQ




Sylvania ©Crystal type
IN29. ... . oo |

ANPRS-1 Mine De-
tector (New) .... 9.50

-

SCR-625 Mine Detector
(New). .. .. .67.50

o o
::gsdtnm, 14 Mid. Sﬂ V. {mlul :iud} [l‘*;l;t]
Cnndlmﬁ, 16 Mid. 150 V. {Hl'hf :undinms
New)

S—
I

Resistor Wire wound odjustable divider resistor.

cmg.mﬁ, 05 hﬂd mvvncqnn;} _ gg

1 Mid. 400 . Y
czﬂd::';, (Aerovox) .09 Mid. 600 V. 05 R-89-ARN5 Glide
Condenser, 3 x .1 Mid. 400 V. DC {B-urhtuh.'l

Path Receiver

326-335 Mc. on any of

(New). ..
Condenser, .3 MK, 50 V. EC{Buthluh}(N-w} ﬂ.’!

_ 100 watt, 5,000 ohms (New) .40
3 pre-delermined crystal § gy Selenium Rectifier 110 V. AC input; 110 V.
t““"“,“'d '::'T'“' DC output. .75 amp. ratin ...1.35
Contains 11 tubes, O re- Antenna Switches, Double pole double throw,
lays & other 'ﬂluuhl' Size 8 x 4" x 2 (New) 2.00

parts. For 24 V.
operation. 'Slu 95
133" «x

X ﬁ' N "-

Same as above except SPST, size 8" x 4" x 27
(New) . ... 1.00

Relay, (Leach) type 1253-DEW, 24 V. DC 160
ohms D MNew) .30
Relay, 110 6 cy., AC plunn- type for door

;tn:::cli :‘i}ﬁﬂ V. 0045 amp. 11 300 nh:?: WAI-KlE'TALch

with 2 micro-switches. (MNew) .

ﬂllﬂr (RBM) 110 V., cy. AC ﬁmll-d DP'ST BC 292 and BC 329
Frequency 27.7-52.2 Mc.
lla'f ﬁmeg 5000 ohm DC resistance 'SPDT H wsing 2 oscillator coils—
Relay, (Leach) type 1127-FR 110 V. 60 cy. 59.8-65.8 Mc using 1
{Ni*)  }- oscillator coil. Crystal
: calibrator used to select
amplitude modulated
channels ot every 400
Ke of upumhnn Uses

ors e 30 9 Q50

tube.

Thordarson Transformer type T-45920 Pri. 220 V.
60 cy.; Sec. 530 V. Center Tapped ... 495
Filament Transformer GE 7467175 110 V. 60 :5

Sec.6.3V.at13 ampsand 6.3 V.at 1.2 amp. 2.95

TURBO

/& AMPLIFIERS
3 ond 8V Cone Toppad coredy o) 255
. a E s
Transformer 110 .‘:}+ED= {N::} Mnd: by Esse Used for ports or small

for beam motor.. . . 4,95 phono amplifier, shipped
Power transformer completely cased. 110 V. 60 complete with the follow-
cy. pri.; Sec. has 600 6 CT 105 Ma. Also 5 V. ing tubes: 2-705', 1.7-
{%E:Mp .p-lu'! 2.5V.at5aomp. and a 6.3 winqlirag! Y4, 1-7F4. Sold in carton

lots only. 10 per carton.

Trenstormer for Sclrfn beam indicators. .. . .. 1.95

Price . J 15¢ ea,

Please remit 25¢ to cover
the cost of handling on all
orders less than $10.00.

ARR-1 Receiver, 334.358 Mc. Ideal for mobile
receiver or converter on £ or & meter band. Con-
tains 4-954 type ocom ftubes, connectors, efc.

IF Transformer, 19.2 Mec.

Unless Otherwise Stated, All of
This Equipment Is Sold As Used

CASH REQUIRED
130 W. New York St. s g ey
||'Idilll’ltl|10|is 4 Ind. Orders Shipped F.0.8. Collect

December, 1947 53




Input 24
V. DC
3bamps.
Output
115 "u"
400 ¢

V.
Guinul
at 907
PF

6-tube, 4
band, su-
per-heter-
odyne re-
ceiver with
built-in
dynamo-
tor., De-
signed for
recepltion
of MCW,
(tone or
voice) or
CW within
the fre-
quency
range 195

one 214"

Baltery
charger or
rectifier or
power sup-
ply units.
110V, 60
cy. input
i V. 8
amp. owul-
pul, (New)

195

54

MG-149F
INVERTER

(Holtzer-Cabot
Elect. Co. }

ACED'D &

ARB (CRV- 46151) AIRCRAFT
RADIO RECEIVER

We bought a carload
of these in order to sell them at this price.

GENERATUR IJE]NTROL BOX

Ke. to 9.05 Mc.

Contains one ? 15" round 0-300 AC voltmeter and
round 30-0-30 DC ommeter.

Also plug, switch, ulur, condensers and
choke coil, (N-w)

RECTIFIER RA-63-A

CONDENSER

(Aerovox)1 Mid. 10,000
V. 21.50

BC-357
Marker Beacon
Receiver

Ideal for controlling re-
mote circuits for model
aircralt, boats, ete, Op-
erates from 75 Me.
Signal easily altered to
2 meter band. Tubes
used and included: 12C8
and 125Q7. Also sensi-
tive relay. Circvit dia-
gram included inside
case. Size

3 H"h” X 5 I‘i” .
For 24 V. DC ] 95
operation. ... ..

Please remit 25¢ lo cover
the cost of handling on all
orders less than $10.00.

BC-221

Frequency

Meter

Covers 1!5-

20,000

E-u'l'llf'f o 110

AC, vibra-
packnmhd
Beautiful

equipment.

39%

HS-33 Headphones (New).

HS-30 Headphones with cushions.

ance

Headphone Ellimmn Cnrd:

p.

Low | Imped-

‘“\

1.60

2.25
15

T-17-B CARBU MICROPHONES

(handmike) (New)

1%

RADIO ALTIMETER INDICATOR

k152 . AM. Includes 3DP1,
3 type BAGS.
400 cycle. . .

Xe und

Powered h‘r‘ 110

- gn

cQ



SELSYN
INDICATORS

(operates fom
15-25 V. 60 cy.
AC supply)

5 model..2.85
3" model. . 2.85

Motor with
mounting plates,
elc.

140

Used 1o rotate
yvour beam
antenna

Motor only,

Transformer to operate 110 V.-30 V. (New) 4.95

ELECTOMODE HEATER

This is a heater
vsed to heat the
trucks of the SCR-
299 mobile units
—which proved
highly suvccessful
during the war.
Operates from
110 V. AC-DC,
1,500 watts. Con-
tains blower unit
for ftorced air
heating  which
can also be used
for tan during :

warm weather., Thermostatically con-
trélled with motor protect Thermotron,

2950

TUBE HEATERS

Can be used for various
purposes. A3

PE-103 GENERATOR

Dynamotor power supply. Operates from 95
6 or 12 V.; delivers S00 V. DC at 160
Ma, {Brunc:[ New)

Westinghouse 0-500 Mil- )
liamps or 0-10 Milliamps
meters, choice . .3.50

SCR-274N Command Set (ARC-5) components

SCR-522 Transmitter and
Receiver (Closing E)ut]
.50

RCA AVT-12A Air-
cralt Transmitters (Clos-
ing Out) 3.00

BC-929-A (Closing Out)
4.00

Modulator with dynamotor. . ... .. .75
Receiver, 190-550 Kec. {BC453~A] .3.85

t-e:r.l;ﬂi!;lfﬂﬁésl-.' -

Pl r)

SETCHEL-
CARLSEN
RECEIVER
BC-1206-C

24-28 V. DC. Tubes,
3-14H7; 1-4R7; 2-8D7 j
195-400 Kc. Size, 47
x 4”7 x 654" wide. 4
Ibs. With manual (New,
in cartons) ... . . ..5.95

Transmitter, 3-4 Mec. (BC-966-A). ... .. . 3.85

ADDRESS ALL ORDERS TO DEPT.E 12

130 W.New York St.

' Unless Otherwise Stated, All of
This Equipment Is Sold As Used
CASH REQUIRED

WITH ALL ORDERS
Orders Shipped F.0.B. Collect

December, 1947

Indianapolis 4, Ind.
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Resistor kit composed of 150 or more assorted
wattages. Containing various resistors of up to 10
megohms, Many with gold bands. An honest-
to-goodness bargain. Box 2.65
Condenser Kit. Contains assortment of 25 various
condensers including 2-2MId. 600 V. filters,
1-1000 Mid. 15 V. filter 4-1 Mid. 400 V. paper
by-pass, 3-3 gang midget rimmers, elc. |
Hardware Kit containing about 5 Ibs. of radio
hardware including nuts, bolts, washers, shakts,
gears, grommets, , screws, spacers. It is o

Throat Mikes. .7 for 1.00 o
gold-mine of invaluable parts. . . ceennss1.99

Jeweled Pillot Assembly.
Candelobra, screw base
for 110 V. lamp. Mounts
in 1" hole. (New) 15

Contains many excellent parts for the VHF ex- T;ll")u”h key J - g;
perimenter such as a cavity oscillator using 2-RCA \iambe 8.4

8012 tubes rated at full output to 500 Mc. Tubes | Phone Jacks for PL-55
are forced air cooled by 24 V. DC motor, which is | Plug 07 L4
easily converted for 110 V. AC operation. | National Velvet Vemier
Other valuable parts such as a pair of 807, dial drive, 6-2 reduction
2-6ACT7, 1-931 ond 1-6AGT tubes; ceramic | ratio. .. .. . 75
switch, potentiometers, gears, revolution counter,

Ceramic grooved coil Resistor mounting lugs and terminal strip kil.

elc. forms. 5" length, 2" dia- Assorted sizes and shapes. Many, Many, Many
APN-1 RADIO ALTIMETER | Wiilen 507 rebe. sieids ] Iube Socket Kit. 25 or more asoried sockel

" _"' i _'25 hnfinn variovs t!iqbln sizes, 1.50

gl el e b A Bl Switch Kit consisting of assortment of 10 rotary

813 tube shields. . . .. 35 and toggle switches. Price ........ s s

WIRE

3 stranded conductors in-

side of a shield, about
30" long 10 ea.

2 conductors of stranded
wire, each strand about
No. 8 guvage rubber cov-
ered & cloth braid outer-

A complete 460 Mc. radioc receiver and transmitter cover 07 h.
which can be converted for ham or commercial use. | Heavy duty rubber cov-
Tubes used aond included: 4-12SH7, 3-125)7, | ered 2 stranded conduc-
9-6H6, 1-VR150, 2-955, 2-9004. Other com- | tors flexible. Ideal for 110

nents such as relays, 24 V. dynamotor, trans- | V. AC power leads to
ormers, pols, condensers, etc. make this a buy | heavy eleckrical machi-

[ oo et 1
f |I'. T
]
-— 1
= !
!L r .__. '.’ ¢ ' ]

Condenser (Solar) 10 Mid. 1000 V. &Nﬂb .2.00
Condenser (GE Pyrancl) 8 Mid. 1000 V. DC.
(New) .. TSk L) N 1.75
Condenser (Chi. Ind. Cond. Corp.) 4 Mid. 2000
V. (New) : s 2.50
Condenser (Comnell-Dubilier) 1 Mid. 4000 V.
(New).. ... 3.00
Condenser (Chi. Ind. Cond. Comp.) Dwal 8.5

on which you cannot go wrong. Com- 95 nery 10 k. Mid. 1000 V. (New).......... L =330
plete as shown in aluminum case 3 conductors of No. 20
| i I e G s e LT SN enameled cotton covered

wire, color coded, com-
pletely shielded, moisture

BUSS e - & fungus prool. Ideal for
3 | St b 5 8. &
' USS FUSES . rolls . :
FUSES o £ - ."'_'-""'“"‘%““ 4 strands of braided wire
Cumiﬂ;. type, M tuir:h luh:::l covered unﬁ
ONE-TIME | : color co , one stran
Pockec 10 to o M et being shielded, cotion
6 Amp. 250 V T i— ""**-1"-“- upd cambric outer wrap-
o AR S e ik e hirale 05 H. by . » Wt
—3 Amp. 250 Same as above, -::nrl c““d"““ﬂ : ‘?!M M‘Eo 4ﬂ'l.'§ ;"J e 10
. nON-Tenews- the complete cable d““ I.“mc[.n- 3 New) . (meta ":“"dg
able. . .Box .40 shielded 07% h. E::d;:: e Lu;w)m T Rass s e e } :
30 Amp. 250 V. Minimum wire order 100 B Condenser, .5 Mid. 600 V. (metal cased) (New)
Renewable — 3 . BUSS FUSES feet. May be assortment " § ' 15
Amp. 250 V. ' of above wire. Condenser, (GE Pyranol) 2 Mid. 600 V. (New) .50
newable Box .75 - —— Condenser, @ Mid. V. vumuﬂ% ). .. 8
3AG, 10 amp. : (New). . ... | bW - .
glass fuses .02 ea the cost of handling on all Condenser, 4 Mid. 300 V. (New) 35

per hundred 1.35 orders less than $10.00. Condenser, 30 MKd. 330 V. AC (GE Pyranol)

(New). 3.00

26 cQ




~_ OXYGEN
| \g TANKS

Avlmm oxygen
breathing bottles.
MN on-shatterable.
Choice of two

types.

LAY With
ithstands Eﬁ?

2000 Ibs. pres- ©onma
sure.

B Withstands

500 lbs. pressure,

ke

A B

BC-1158 TRANSMITTER
AND MODULATOR

Made by Bendix for airborne operation.

Can easily be converted to operate on

several requency bands. Size 12" x 8" 2 750
x 187, 45 lbs. Limited quantity,

INTERPHONE AMPLIFIER

" ,.H"‘J

-
. ! -
: .F'# = . ] 75
=

.d"

Type AM-26/AIC with 28 V. DC dynamotor.
Contains 2-12A6 and 2-12)7 tubes. Easily con-
verted for phonograph or inter-communication
amplilier,

BC-966-A IFF
Approximalely 2 meter frequency nwntmn

twbes, 350 V. DC dynamotor, 12 V.

input. Contains voltage regulators um:l 75
many other Iml parts. Wnﬂh more Iur
parts than price asked.

800 Ib.

working
load in-
sulators

duty in-
sulator

mounts.

IF AMPLIFIER
STRIP

19 Me.
conlains 5
Western
Electric
T-1TA
tubes,

3%

Lapp
safe

k<

Lapp
heavy

with
strap

169

RADIO TUBES

1C5, 35¢; TF7, 35¢;
1Y4, 35¢; 6V6, 35¢;
6L7, 35¢; 3D6, 35¢;
CW-931, 35¢; 30, 35c.

All tubes were checked
and found to be good
but are not guaranteed.
Cannot acceol orders on
less than 25 per type.

CP-11 APS-15 Centains
following tubes: 13-GS-
N7-GT's, 3-657-AGT's,
1-5Y3-GT'%. 1—24 V.
motor & blower. 4-1 meg.
ohm precision wire wound
resistors. B0-86 Kc crystal.
Numerous other transfor-

mers, condensers e.l.c.
Price $9.95

APQ-13 RECEIVER

17 tubes, 13 precision resistors, potentiometers, con-
densers, transformer, knobs, switches, pilot light,

fuses.

Dvnumnlm unit MG 1A flor SCR-522 mransmitter
& receiver | 3.75

DETROLA
AIRCRAFT
RECEIVER 4

28 V.DC

operated
200-400
Ke. Good
condition,

37

TI.IBE CHECKER

(Universal Instrument Co.) Counter
model 501. Tests all tubes in use today.

Brand new with manuval and factory 3750

guaranteed.

ADDRESS ALL ORDERS TO DEPT. E 12

' Unless Otherwise Stated, All of
This Equipment Is Sold As Used

December, 1947

CASH REQUIRED
]30 W.New York St. WITH ALLQORDERS
I"d'ﬂ"ﬂpohs 4 Ind Orders Shipped F.O.B. Collect
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' moves the world /

intofyour back yarg

The Signal Squirter gives your rig the power to punch
through to the four corners of the globe. Offering full
performance on ten and twently meters, for transmis-
sion and reception. it is comprised of two three-element
arrays each coupled to the line with a separate in-
ductive coupling. Matich between antenna and line
is simplified. Assembly and installation are easily
accomplished. No tedious adjustments are required.

Ready-to-assemble kit includes: Rotatlor with mounted
Inductostub assembly, direction indicator. center sec-

tion. elements and insulators with all hardware ready
for installation.

See your jobber, or write direct for complete data.

Manufactured under Mims patent 2,292.791.

You Get These Advantages with Signal Squirter:

L

® Uniimited rotation either ® High forward directivity

direction ® High front-to-back ratio
® Inductostub matched ® Rigid low-loss elements
coupling ® Easily tuned

® Durable and efficient
® Non-resonant
sion line

® Two band operation
® Deluxe rotator
® Positive position lock

transmis-

Direction Indicator

Deluxe Rotator

AMERICAN PHENOLIC CORPORATION

1830 S. 54th AVE.. CHICAGO 50, ILLINOIS

COAXIAL CABLES AND CONNECTORS = INDUSTRIAL CONNECTORS, FITTINGS AND
CONDUIT « ANTENNAS = RADIO COMPONENTS « PLASTICS FOR ELECTRONICS

58

PARTS & PRODUCTS

Dual Rotary

The Workshop Associates Inc., 66 Needham
St., Newton Highlands 61, Mass., has announced a
dual rotary built around the latest addition to their
line, a 3-element close spaced 20-meter beam.
Elements are supported by two duraluminum 2-
inch diameter booms, and are designed for a minim-

mum of sag and taper from 1)4" diameter down to
142" diameter. Element length and apacmg are
adjustable. Total assembled weight is approxi-
mately 55 pounds.

Coaxial Relay

Designed for switching of 50-ohm coaxial line,
Advance Electric & Relay Co., 1260 West 2nd St.,
Los Angeles, Calif., 1s m: ulerturing series 7200 AC

and 8200 DC SPDT switching relay. Features of
the new series are an IHH[J\\‘.‘[‘[HHI port on top for easy
access to the internal 14" silver contacts and 3/16"
silver external contacts for simultaneous control of
indicator lights and other associated circuits. Using

RG-8U cable,for which Amphenol fittings are pro-
vided, the S'W.R. is only 1.02.

Small Variable Capacitors
Type JCX, a new line of variable
capacitors just introduced by Barker & Williamson,
Inc.,, 237 Fairfield Avenue, Upper Darby, Pa.,
incorporate the same construction features, but with
just 25% of the frontal area, that have made the
large B&W Type CX capacitors popular for heavy-
duty work. These features include opposed stator
sections to provide short r-f paths, and butterfly
rotor construction that permits grounding the rotor
at the center of the r-f voltage point with respect to
stators. Coils can be mounted directly on the capaci-
tors for maximum efficiency.

The JCX units are designed especially

Known as

for
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These tubes are standard make, brand
new, JAN inspected, and packed in
their original cartons.

At our low price, 826’s can be shipped
only in boxes of 4 for $1.96. Add 25¢
for each box of 4 tubes for prepaid
shipment to any part of the conti-
nental U, S.

Tube Sockets for the 826

Cercamic tube sockets for 826, 829B and 832 tubes . . .
only 50¢ each.

December, 1947

Accustomed as we are to excellent values in Government radio equipment, we
y were amazed ot the remarkobly low price ot which we were able to get these
826's, The regular Amateur net price is $9.25 and worth it! So you can see v:rh-,r
we're calling this the TUBE SPECIAL OF THE YEAR. Build your new rig around
the 826. Order plenty of spares as we doubt if you will be able to duplicate

this price when our stock is gone.

UHF Operation up to 250 MC.

The 826 will perform beautifully in your 2 meter rig as well as on the lower
frequency bonds. Use it os a final amplifier, modulator, doubler, buffer, or
escillater. In fact, the B26 is good for practically any R.F. or audio applicatien

826 Specifications

Max. Plate dissipation 60 watts Power Output Watts
Filament volts 7:5

Filament amps. 4 Class C amp. 86
Max. P:‘“E voltage 1000 Class C plate mod. 53
Max. plate current 125 m.a.

Approx. grid drive 6 watts SR Snepriony, -« 22

Max. freq. full rating 250 mc. Grid modulated 25

Write for Amateur Catalog H200C
Containing Hundreds of Money Saving Values

320 N. LA SALLE ST., DEPT. C12, CHICAGO 10, ILL.
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PEREECTION

I NN

PROTECTION

To be sure of the utmost in per-
formance as well as protection for
your equipment stancardize cn

BUD prc}duc
BUD

Streamline Relay Rack

Additional louvres on all
sides provide maximum
ventilation. Built of
heavy gauge steel with
welded supports on bot-
tom that permit casters o
be installed if desired.
ND dD“lES are needed.

wiw Provides
exceptio-
nal ease
of move-
ment and
ready accessibi-
lity to the rear.

BUD Steel Chassis Bases

These rugaed steel
chassis are made from
one piece of steel,
with all corners spot-
welded. The sides
are folded over on the bottom for addi-
tional strength, and this also permits
bottom of plates to be attached to the
chassis if desired. Furnished in either
Black Wrinkle or Electro-zinc Finish.

BUD Streamline Cabinet Racks

Completely stream-
lined with rounded
edges, and having
panels fit into a re-
cess so that no edges
are exposed. Re-
cessed hinged door
on top provided with
a snap catch. Provided with extended
metal feet.

.._,._
Hr %)

FiFF j
B e J_'I':_I'Tu"'-.l'l‘$.'l'!1 o

See BUD'S modern line of cabinets, racks, and
chassis at your distributors,

BUD RADIO, INC.

CLEVELAND 3, ONIO

medium-powered triode or tetrode stage plate
circuits where modulated plate voltage does not
exceed 1250 volts and unmodulated plate voltage
is not more than 1500 volts. The airgap is .125".
Three standard tvpes are available: JCX100E
having a mounting length of 54" and a capacity of
100 uuf per section; JCXS0E, 3 3/8" and a capacity
of 50 ppuf pur section: and JCX25E, 2 3/4” and a
capacity of 25 uuf per section. Descriptive bulletin
will be sent on request to the manufacturer.

Roll Top Carrying Case

Simpson Electric Co., Chicago, has developed a
roll top safety case for its Model 260 volt-ohm-
milliammeter.  The instrument is permanently
fastened into the case, which is made of heavily
molded bakelite and is large enough to provide a

compartment for leads beneath the instrument. The
front is covered by the roll top panel, a sliding cover
of narrow bakelite segments on a cloth backing,
which rolls up or down at the flick of a finger. A
heavy leather carrying handle completes the as-
semblyv. The case is designed for ease in servicing
for battery replacement.

A CHICAGO KILOWATT
(from page 30)

screen current 0—300 ma meter. It will not only
enable yvou to accurately check screen dissipation
but tell you more quickly of grid drive, resonance
of grid and plate circuit, etc., than any other meter
in the circuit.’T'vpical fiinal operating conditions are:
Ep 3,000; Ip 330 ma; Egc—150 volts; Ige 20 ma;
Ese 500 volts; lsg 100 ma.

The Modulator

The modulator consists of two 4-250As operated
Class AB; at 2,500 volts on the plate. Static plate
current runs about 120 ma. As indicated in the
schematic, a 6]J7 drives a 6]5 which in turn drives

cQ




I guarantee to sell to you as cheap as you can buy any-
where.

. COMPLETE STOCKS

Hallicrafters, National, Hammarlund, Collins, Millen,
RME, Pierson, Temco, Meissner, Supreme 1ransmit-
ters, Meck, Gordon, Amphenol-Mims, RCA, Vibro-
plexs, Sonar, all other amateur receivers, transmitters,
beams, parts, etc. If 1t 1s amateur or commun:cations
equipment—1 can supply It.

QUICK DELIVERY

| Mail, phone, or wire your order. Shipment within four

| bours,

EASY TERMS

I have the world’s best time sale plan because [ finance
the terms myself. I save you time and money. I cooper-
ate with yvou. Write for details.

LIBERAL TRADE-IN ALLOWANCE

Other jobbers say I allow too much. Tell me what you
| have to trade and what you want.

TEN DAY FREE TRIAL

] Try any receiver ten days, return it for full refund if
not satsfied.

FREE NINETY DAY SERVICE

I service everything I sell free for 90 days. At a reason-
able price after 90 days.

FREE TEFHHIf!l ADVICE .

ij'fE, wire and personal attention and help on your inquiries and
problems.

cr phone to-day

Orders from oulside continenial
U. 5. A. also welcomed.

\

Butler, Missouri HEN RY RADIO STURES Los Angeles 25, Calif.

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS"
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TOP
VALUES

MODEL 802 SUPER-HETERODYNE RECEIVER

An amateur-band-
only receiver using
i. f. regeneration
to give variable
phone up to single-
signal CW selec-

tivity. Following
A.R R L. HAND.
BOOK teachings,

it provides more
than usual 8-tube

results, over 7 feet of band spread on 80, 40, 20, 16,
11 — 10, and 6 meter bands, all for only $38.95 less

tubes, power supply and coils at $1.00 per pair.

MODEL 701 TRANSMITTER

Goes into more
amateur stations to
produce more CW
and phone DX
than anything else,
it seems. A 6AQS5
Tritet drives oan
BO07 to 75 watts
CwW, 30 watts
phone, input, 80
through 6 meters.

Modulator is built-in. Less coils (3 per band at $.50 ea.),
power supply, 4 tubes and crystal, it's the outstanding

transmitter “buy”’ at $36.95.

MODEL 908 MICROMATCH

Standing wave
ratio and r.f. watt-
meter will let you
put more power
intfo your antenna
— from your pres-
ent transmitter —

for only $29.90.

MODEL 903 ABSORPTION WAVEMETER

O O — - — o -

Is close to the
most useful instru-
ment in any shack.
Thousands in use
attest its prime
necessity. Price is
but $3.30 net,
plus $.65 ea. for
plug-in coils cov-
ering 1600 kc. up
to 500 mc,

SEND FOR NEW AMATEUR CATALOG

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y ot Sibrer Co:, Sore.

EXECUTIVE OFFICES: 17240 MAIN 571
FACTORY OFFICE

1749 MAIN §1
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two 6S]7s as phase inverters which, at less than
I-watt output, adequately excite the 4-250A modu-
lator tubes to approximately 500 watts output.

A 10-henry choke is inserted in series with the
screen lead of the 4-250As in the final r-f amphifier—
no audio 1s placed on the r-f amplifier screens since
it 18 not necessary to have completely linear 1009
modulation.

A lockup relay i1s used in a different capacity in
this unit—Ilocked in one position it turns on the
modulator amplifier and rectifier filaments as well
as removing the short across the secondary modu-
lator transformer. When pulsed to the ‘‘c-w”
position, the filaments are turned oftf and h.v. then
goes direct to the Class C load.

While it was not the author's intention that any-
one would duplicate this transmitter in its entirety,
the over-all design has aroused considerable interest
from all the hams who have seen it i1n operation.
As a different approach to high-power design it
should be of interest to anvone contemplating a kilo-
watt phone and c-w rig.

THE YL'S FREQUENCY

(from page 50)

luncheon, including the following licensed YLs:
Lily May, W7KAE; Camille, W3NAF/7; Ella,
W7LNV; Edith, WISHR; Ruby, W7]JZA; Eva,
W7RI1]J; Jessie, WITBR, and, of course, W/KOY.

“*“We also made a table cloth, which everyone at
the convention autographed, and which then was
raffled off.”

But if we couldn’t get to New Hampshire or
Arizona, we could and did attend the Boston Ham-
fest. And what a bang-up affair that was— 5,000
people attended the one-day meeting! Eunice,
WI1MPP, was the committee of one in charge of the
program, and we think she did a grand job.

We were so busy taking subs to CQ we didn't get
around much, but did attend the YLRL meeting
presided over by Ann, WI0AK, where we met Dot,
WI1FT]; Eunice, WIN] ] (better known by her OM’s
call, WIBEQ); Elizabeth, WI1PQY; “Flo,” WIOME,
and Leonore, WIMIM. We also saw '‘lilhe,”
W3NHI, again and met “Cookie,”” WI1FOF, and
Louise, WIMDYV.

Bea, WTHHH, writes that on Sept. 27-28 she and
the OM, W7IGN], attended the hamfest held at Mt.
Shasta City, Calif. “We had a wonderful time and |
met Vida, W7LKG, and also saw Dot, WIGLK, of
Ashland, Ore. Dot and | seem to meet at almost all
the amateur get-togethers,” Bea adds, “‘QSOd Vir-
ginia, WSLVT, of Texarkana, Ark. This makes my
64th YL contact.”

The weekend of Sept. 27-28 was also the occasion
of the first YLRL QSO Party of the season. From
LLeonore, W6NAZ, we learn that the winners are:
first, Miriam, W7]FB; second, Edna, W6SL'T, and
third, Dot, W1FT]. All three girls have the reputa-
tion of being excellent operators—and this is proved
once more.,

Dot, by the way, tells of an amusing QSO during
the party. As she called "“"CQ-YLRL" an OM in
N.Y.C. came back to her with, ‘I don't know what
yvou're calling, but if vou are in distress I'm right
here in New York and can help you." Hi!

Joanna, WOJW], tells us that she, Leta, WODBD;
Marie, WOPFO, and Louise, W9JTX, finally got

cQ




R4-ARR2 Receiver

UHF receiver, ng‘pmt. 300 Mes. With following

tubes: 7-0001's,

0l DENSEKS
55 mf @400 VDC $.75
1mi@ 500 VDC. . $.75
d mi@ 600 VDC $.35
4 mi@ 600 VDC. .$.75
5 mf@ 600 VDC. .5.80
884 mi@ 650 VDC

v ess o S1AD
5 mf@ 1000 VDC $.35

1 mf@ 1000 VDC _$.75

1.5 mf@ 1000 N

BA¥5's, 1-12A6. New
Widyramotor (28 VDC =
Less Dynamotor, But W/Fil xfmr

$17.50
. $19.20
$19.00

1 mi @ 2300 $ 60
06 mi@ 15 KV DC
PYR. $10.00
25 mf@ 20 KV DC
OIL . _.$1750
1.5 MF @ 6000V $12.50
ELECTROLYTICS
25-25 mfi@ 50 VDC
s e $.45
30mf@a 50 VDC..$.30
100 mf @ 50 VDC $.35

Inpuﬂ

..$1.00 | 500 mf@ 200 VDC

omi@1000VDCS125 | ... ... ... ... %119
dmf@ 1000 VDC $1.00 | 16-16-16 mfi@ 350
1 VDC..... $1.50

S5 mf@ 1500 VDC L
SR TS $1.25 | 16 mf @ 450 VDC $.95
Indicator 1-221

Remote antenna direction controller & indicator,
using 2 selsyn motors. Servo unit controls diree-
tion of antenna. 360 deg. rotation. Operates on
117 VAC, 60 eps. New, Witubes. .. ..... $50.00
RACK, FM 79 For housing above 3 units. Has
self contained blower, built-in cables & plugs, &
interlocking devices. New .. $35.00

Control Unit BC 1073

Consists of pulse-generator and a wavemeter
which measures frequencies from 150 to 210
me. The pulse generntor makes an excellent
square-wave generator with wvanable pul:-w—
widths. The wavemeter can be modified into a
UHF oscillator. 117 VAC, 60 eps operation
Witubes e eesae s 99000

Cumgle‘le Set RC 148

Xmtr & Revr BC 1267 & power supply RA-105.
Both unmits with tubes $47.50

Complete Transmitter-RC-145
BC 1267, RA 105 A, Indieator I 221, Control
unit BC 1073, and antenna AN 128 A may be
operated as independent units, or the eomplete
set of components combined to form a unit may
be purchased at this special price...With mount-

ting rack. New. s, e £190.00
(Gov't cost... $5000.00)
Tuning
Units

Ideal Basis
for

E. C. 0. Rig

Tuning units
for TCE & G
P7 in the fol-
lowing fre-

' . : quencies: kes;
A-350 to 800 kes: B-800 to 1500 kes: C-1500 to
3000 kes; E-4525 to 6500 kes; F-6200 to 9050
kes. Contains all coils, ete. for these frequencies.

[:nit.ﬂ C. F. Each 2.75
Units B. E. A. Each 2.00
Complete set of 5 11.00

Headseis

Dynamic mike and head-
set combination. A high
quality, efficient wumt,
used in B-19 tank Xmtrs
Mike & phones complete,
new $2.75
R-15 headsets: 8000 ohms
impedance, rubber cush- g
wns. Comes with 8* cord}
& plug PL 55. New §1.95%
Used, in good condition

HS 30 headset,
tvpe headset cuts out
background noise, and low

mmpedance (500 ohms) _
assures efficiency and high fdelity. A MUST
forevery hamat thisprice. . .. ... ........ $.85
Xfmr to match 5000 ohms output $.35

December, 1947

Cotmmunmecations”

OFFERS

o

Dynamotors

PE 73 CM(G.E) Power mp{illg for BC 375
!\l:'lput: 28 VDC Output: 1000 VDC @& 350 Ma.
w

BD 77KM Power supply for BC 101 New,
with spare fuse Imks, ete. 1000 VDC @ 35051.'5\!:5.
i 555

MFRS: Write for quantity prices and discounts
on above items.

PE 101-G, Ipput 13226 VDC @ 12643 A
Output: 400 135 Ma., 800 VDC @ 20
Ma. 9 VAC@1124.. ... ......  $3.49
{(Mfrs. write for quantity prices and further
mformation.)

PE 86 N, Input: 28 VDC, Output: 250 VDC @
DA . o caaie s $3.25
PC 77, Input 12 VDC, Output 275 VDC @ 110
Ma. 500 VDC @ 50 Ma. $325
DAG 33A Input: 18 VDC @ 32 A. Output:
SOVDC @60Ma............. $2.45
DM 33: Ipput 28 VDC @ 7 a. Oatput: 540 VDC
@ 250 Ma. Power supply for SCR 274 modu-
o : $3.95
DM 23350: Input: 27 VDC @ 75 A. Output:
O VOU @D ME..... cine00 $L.75
DM 21: Input: 14 VDG, Output 235 VDC @
90 Ma. Power supply for BC 312, ........ $195

Rotary Transformer-Type U

Complete power supply for SCR 522. Input
12VDC. ith starting relay, blower, ete.
Totally enclosed. Wond case $4.95

SPECIALS

RAK-7 RECEIVERS
15 to 600 ke, 6-tube receiver with: AVC, Band
Pass Audio Filter, Noise Limiter, Precision tun-
ing with  Venier dial, Voltage regulated power
supply with 3 tubes for 115 volts, 60 eyele. Can
be battery operated. New. Comes in 5 cases with
spare parts, extra tubes, auxilliary equipments,
ete. . $75.00

MINE DETECTORS AN/PRS 1
Will indicate metallic & non-metallic objects.
Includes detector unit & amplifier, all tubes,
cables, ete. New, complete $12.75
With Batteries. . . $21.65

. MACKAY RADIO XMTR, 167-BY

Freq. Range: 2-24 Mec, Power Output: 200
Watts from 2-16 Me, 150 Watts from 16-24 me.
(Comes with rotary power supply for use on 110

VDC New. In wooden crate . _ .. $350.00
Coax Cable & Plugs

RGWU 51 ohm silver coated. Min 50 [t.

length ... ... ...............per ft. 0O7TV%

RGS/U 52 ohm. Min 40 ft. length . . . per ft. .041%
Amphenol Low-Loss Series Connect

83-1R.Female. . .. P

83-1AP Rt. angle

83-1F Junction. . . ..

BC 733-D Receiver

6 preset xtal frequencies from 108.6 me to 110.3
me. Will make receiver for 2 meters with
ittle work. Has following tubes: 2-717 A's
2-125G7, 1-1258Q7, 1-12A6, 1-12AH7, 2-128R7.
Less Dynamotor. New. .. . $17.00

Transformers
Filament Transformers’
All Primaries 117 V, 60 cycles

No. 5058: 6.3 VCT @ 2A, 63 VCT @ 2A, 6.3
VCT, @ 2A . caspas i
t.';i:. 5126, 5 VOT @3A,5VCT @3A.5VCT @
’ $325
No. 5100, 63 VCT @ 1.2 A, 5000 V test . . $2.45
No. 5085: 63 VNCT @6 A, 63 VNCT @
15A.. .. | S R e R
No. 3056: 63 VCT @ 9 A, 63 VCT @ 22 A,
.3VCT @ 22A.... IR - 1. -
No. 5057: 63 VCT @ 1 A, 5 VCT @ 3 A,
SVCT @3 A e e D
CX6800: 5V @55A, 5V @ 5.5 A, 20000
Volts Tést F i e i PRAID
Fil. Xfmr. to supply filament current to surplus
equipments using 12 Volt tubes. Pri: 117V 60
ey. Sec: A wide range of voltages up to 26 V

@2A oy -y i .$1.50
Power Chokes
6 Hy @ 150 ma " . ... 5200
6 Hy @ 300 ma .. $4 .50
1 Hy @ 800 Ma. 7.5 Ohms $8.95
Dual Choke: 2-2 Hy @ 100 Ma. $ .9
Dual Choke: 7 Hy @ 756 Ma. 11 Hy @ 60
Ma, : s sl S $1.95

BC 1267 Transmitter

& Receiver

1 KW pulse oscillator on 154 to 186 me. Can be
converted to CW or Voice operation on 144 to
148 me. band. Receiver is a superhet with 2
stages of RF, 5 stagger tuned IF stages.
Plenty of room on chassis for additional stages
& changes. New, W tubes. In onginal crate$75.00

Power Supply RA105A

Input: 117 V, 60 CPS. Output: 2000 VDC,
2000 VDC.610 VDC, 415 VDC, 300 VDC, 200
VDC, 180 VDC, 60 CPS. New,
Witubes A T e TS $40.00

ALL MERCHANDISE GUARANTEED. Mail orders promptly filled.
All prices F.O.B. New York City. Send Money Order or Check. Shipping charges sent C:0.D.

COMMUNICATIONS EQUIPMENT CO.
131 - Q Liberty St., DI 9-4124, New York Gity 7, N. Y.
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together at a meeting of the local council of radio
clubs in St. Louis. Thev've been hoping to have a
luncheon together.

According to Joanna, Flo Hart, KL7CY, now in
Pine River, Minn., savs she is going to Honolulu
the last of October to join the OM. She will be on
20 phone after they are settled there. Her inactivity
15 because of her 19-month old YL—K. L. Hart—
born in Alaska.

Diana Tuck, ZS6GH, has been continuing her
travels around W-land. Inez, W7]KX, and OM,
W7BHE, met Diana at the depot between trains
and had a very enjoyable chat. iana has been visit-
ing many of the Los Angeles YLs—staving with
Helen, W6MWO; Clara, W6TDL, and Maxine,
W6eUHA.

We hear that Howv, W20HH, of Hamilton, N.Y .,
1s one OM seriously after WAS/YL certificate. His
OSL notes 46 states YL-worked thus far and he
needs only West Virgimia and Nevada!

And speaking of WAS/YL, how about WAC/YL
—or WAZ/YL-—now that so many OMs have
worked, or are about to complete, their 40 zones?
That one would really keep the bovs working for
yvears 1o come.

YLs Overseas

Here is one YL who would be glad to cooperate
with WAZ/YL seekers—Ada Ganbaldi, 11MQ, of
Diano Marina, Italy. Ada, because of her consistent
activity with c.w. on the low end of 20 (14,010-
14,050 kec) has given many Ws their first postwar
[talian contact. She is a good operator—she has to
be with onlv 10 watts—but we'll let her tell the
Story.

“Of my transmitter I can say very little. 1 work
with a small Hartley of 10 watts input which, not-

WA
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withstanding its modest power, has enabled me to
work some fine DX : W-VE-VO-ZL-VK-KP-ZS-CM -
NY-HP-PZ-OA-VU. Nearly every day I QSO W sta-

(Continued on page 00)

YLRL WAS/YL Contest

The following rules are a revision of those
published in the February, 1947, issue of
OST. Note that the ‘postwar stipulation,
as a result of many requests, has been elim-

inated.

The Young Ladies’ Radio League offers a
certificate to any licensed amateur who quali-
fies for its Worked All States-YL award.

These rules apply:

1) All licensed amateur radio operators,
OM or YL, are eligible.

9) All contacts must be with licensed women
amateur radio operators, although not neces-
sarily with members of YLRL.

3) Confirmation of two-way contact by
amateur radio (QSL cards) with all of the 48
states in the U.S. must be submitted to Lou
Littlefield, W1IMCW, 19 State Ave., Queen
Acres, Cape Elizabeth, Maine.

4) Contacts must have been made from the
same location or within a reasonable distance
in one city or residential area.

5) Return postage must be enclosed for re-
turn of QSL cards, and the YLRL will not be
responsible in case of loss or damage to cards
submitted.

1 . -

" HIGH-FREQUENCY USES
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