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PRs STAY PUT! In aircraft, in the ma-
rine, in broadcast and point-to-point, in
police and military installations . . . in
fact, wherever frequencies MUST be
in channel . . . you will find PRs on the
job. PRs for commercial service are
precision made .. . low drift cut for the
utmost in stability ... with temperature
coefficient less than 2 cycles per meg-
acycle per degree Centigrade . . . cali-

PETERSEN RADIO COMPANY,
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA

brated within .005 per cent of specified
frequency . . . contamination and mois-
ture-proof ... weight less than % ounce.
Power output is exceptional, both for
fundamental and harmonic oscillators.
Since 1934 PR has become a standard
of excellence for crystal controls . .. in
all fields — commercial, amateur and
industrial. It's no wonder that amateurs
prefer PRs in their rigs at all frequencies.

(PR
Since v"

USE %] AND KNOW WHERE YOU ARE

INC.



YOUR 4-FOR-I
TUBE BARGAIN

Every dollar does the work of sev-
eral, when you invest in these up-to-
the-minute G-E triodes. They prove
by their surpassing value, how much re-
search and constant design improvement
mean to your pocketbook’s welfare as well
as your rig’s performance.

Think first of the new GL-811-A and
GL-812-A for any service in your circuit
—modulator, buffer, doubler, or final!
Stronger construction than before gives
increased toughness, longer life. Other
new features —superior high-voltage in-
sulation, improved radiating-fin plate
structure—result in better electrical char-
acteristics, such as a plate-dissipation top
of 65 w instead of the earlier 55 w. This, in
turn, means substantially increased output.

As you know, the two tubes are similar

TYPICAL GF‘ERATIGN

2 GL-811-A's. Class B

':.

julator Service

1"5[1'\.'r

Plate voltage

Plate current
Grid bias
Power output

Cost of all four approximates
that of one “50-watter”!

in design except
for the amplifica- '
tion factor— 160 l ‘ l
forthe GL-811-A,

29 for the GL-812-A.

Both are versatile, though
the*“11-A" serves primarily as an a-f power
amplifier and mucﬁ:lamr (zero-bias in most
cases), while the “12-A"" is a center-of-the-
target choice for modulated or unmodu-
lated Class C r-f work.

Check the ratings below to see how
much your money will buy when you beef
up your output with four of these G-E
economy triodes! Your G-E tube distrib-
utor will be glad to show you the tubes,
quote you their low price. Or write Elec-
tronics Department, General Electric Com-
pany, Schenectady 5, New York.

ICAS

1,500 v
346 ma
- 120 V

380 w

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL

ELECTRIC

iB4.KAR

When writing to our advertisers say you sow + m CQ
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: WHAT SCARCITY?

There never is a scarcity of

QUALITY and VALUE
in BUD VARIABLE CONDENSERS

Today is the time to look for savings! Note the prices on our condensers and compare. You
will f'nd that the entire Bud line maintains grea’rer value while giving you the best quality and
service. lllustrated below are two types of Bud condensers—there are over 400 different vari-
able condensers in the Bud line. Consult your dealer for your requirements.

BUD "CE” TYPE DUAL MIDGET CO.\IDENSERS

|, Extremely efficient, they embody every-! ination of end-p Z
thing ’rhaf any other cnndenser has PLUS"|{ 3. Any of three methods of mounting can be
a positive rotor wiping contact in the exact | used.
electrical and physical contact permitting 4. Alignment is maintained by 4 rigid tie rods.
the design of balanced circuits. 5. Two solder lugs on each stator permit the
2. Ball bearings are featured on this double placement of other components for effi-
bearing condenser for centering and elim- cient, short lead design,
PER SECTION !
Gatalog Max. Min. No. of Air Distance Dealer
Num ber Cap. Cap. Plates Gap Behind Cost
Panel
CE-2032 39 6 7 030" 3 II.“J.;J.:‘.” $2.97
CE-2033 w0 T 9 030" 3 Ve* 3.27
CE-2034 75 B 14 030" 3 21/32" 3.€3
CE-2035 100 o 18 030" 4 Jd/42" 3.14
CE-2036 150 10 27 030" 2 3/16" 4.80
CE-2039 15 5 5 080" 3 1732" 3.45
CE-2040 35 T 11 L060" 4 1/32" 3.96
CE-2041 50 8 15 060" 4 23/32" 4.35

BUD "CE” MIDCET CONDENSERS-SINCLE BEARING

l. Any nfl ’rhz three methods of mounting can 3. Smooth operating and noiseless bearings
be utilized.

2. Extended rotor shaft allows ganging of two permit operation on high frequencies and

or more condensers, prevent capacity changes.
Catalog Max, Min. Air No. of Overall Deoaler
MNumber Cap. Cap. Gap Plates Length Cost
MMFD. MMFD.,
CE-2020 15 4 030" 3 1 11/16” $1.65
CE-2021 35 6 030° - 1 29”733 1.86
CE-2022 50 7 030" 9 2 I/ﬁz* 2.07
CE-2023 75 8 030" 14 2.31
CE-2024 100 9 030" 18 : 15 /32" 2.49
CE-2025 150 10 030" 27 3 2.64
CE-2028 15 g 060~ - 1 157167 1.86
CE-2029 35 z 060" 11 2 7/18" 2.07
CE-2030 50 8 060" 15 2 25/32° 2.31

BUD RADIO, INC.

P

2120 E. 55™ST. » CLEVELAND 3, OHIO

When writing to our advertisers say you saw i in CQ
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OUR COVER

Tre mecharical layout of a kilowatt amplifier
can be a tough problem. A simple right-angle
crive mace this one a lot easier. (See page 6.)
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FLEXIBLE COUPLINGS

The Neo, 39000 series of Millen, "Designed for
Application” flexible coupling units include, in
addition to improved versions of the conventional
types, also such exclusive original designs as the
No. 39001 inswlaoted universal joint oand the
No. 39006 "slide-oction” coupling (in both
steatite and bakelite insulation).

The No. 39006 "slide action'’ coupling permits
longitudinal shaft motion, eccentric shaft motion
and out-of-line operation, as well as angular
drive without backlash.

The No. 39005 is similar to the No. 39001, but
is not insulated and is designed for applications
where relatively high torque is required. The
steatite insulated No. 39001 hos o special onti-
backlash ball and socket grip feature, which,
however, limits its serviceable operation fto
torques of six inch-pounds, or less. All of the
above illustroted units are for Y4'’ shaft and are
standard production type units,

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Deer Hon. Ed:

1he most horrendous thing that are ever happen-
ing to Scratchi are just happened. Hon. Ed., there
Il was, the world at my hngertips, practically a
million bux in my pocket, and the publishers of
Who's Whom and How Come practically holding
the presses to getting out a special edition to 1n
cluding Scratchi, when—WHOOOM! the hole
things are blowing up in my face. Honestly, Hon.
Ed., at this point 1 are feeling lower than angle
of radiation off underground antenna.

Scratchi the big shot, Scratchi the electronic
genius, Scratchi the miracle-maker—all shot t
little pieces. You are probably saying how come
and who's kidding who, but here i1s what's hap
pening. Several weeks ago 1 finding myselt in tough
spot. I had promised to making antenna couple
tor demonstration purposes at a local ham shindig
and hadn't got around to it yet, and the meeting
was that evenng.

>0, madly rushing around and getting a chassis
and shield box and various coils and condenser
and insulators and binding posts and soldering
them all into box. Not following any design or
acct. in too big a hurry, but just grabbing parts
at random and soldering them from here to there
and from there to here. When getting finished arc
having most complicated looking affair. Upon closé
examination are finding that a selenium rectifie
are finding its way into box. However, are nof
worrying, as hams at club not knowing difference
anyway.

That evening at meeting are gathering togethe
the other equipment, transmitter, receiver andg
antenna, and fixing it up all reel pretty-like. Late
on in program are giving demonstration, whicl
are going over like slicky. For some odd reaso
the antenna matching network are actually matching
the transmitter to the antenna, which are pleasan
surprise, to saying the least.

After the meeting a couple of the local bug.
happy hams are deciding to having Q50 or twg
on the demonstration set-up, despite the fact tha
the antenna is a hunk of wire thrown along the
floor. They are firing up the rig and tuning across
the band, and finally calling a local. They rais¢
him, and he giving them 599X report. Following
standard see-w procedure, they signing on secong
come-back and deciding to call seek-you. They dd
same, and then it happened. The whole bunch o
kilocycles are suddenly eruptting in one huge mes
of QRM, all calling us. Hokendoke!! practicall
every state in the umion and all zones are repre
sented. The next cupple of hours are a blur, ex
cept that I recalling that no one believing it whe
it all over. We finally deciding that freak pru;a

(Continued on page 57
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““You can’t beat Sylvania Tubes for

long life and great performance,”

r. Crist, one of Baltimore’s most active Hams, is also widely
nown for his regular morning program on Station WFBR
during which he salutes the Hams. Naturally you'd expect

is expert to be a booster of Sylvania Radio Tubes .. . and
he is. Says he:

“Frankly, I'm delighted with both the long life and great
verformance of Sylvania Tubes. I have been using them in

my transmitter as well as my receivers for several years and-

am completely sold on Sylvania.”

This report from Mr. Crist may also be regarded as good
news by scores of Hams everywhere. The Sylvania line now
onsists of highest quality tubes for every rig . . . for every
Mrcuit, tuner, receiver, and transmitter. You'll find all these

bes listed, rated and fully described in the catalogs:
Sylvania Radio Tube Characteristics” and “Sylvania Trans-
mitting Tubes.”

Get your copies of these catalogs now! They show complete
atings and indicate the best possible Sylvania Tube for any
ipecific job. If your regular Sylvania distributor doesn’t have
hese booklets, mail the coupon for your free copies today.

SYLVANIA
ELECTRIC

TUBES; TELEVI-
PICTURE TUBES :
ECTRONIC PROD-
CTS: ELECTRONIC
ST EQUIPMENT;
UORESCENT TUBES.
IRES. SIEN TUB-
WIRING DEVICES -
BHT BULBS . PHOTOD-
PS; TELEVISION
SETS

says Philip J. Crist, W3NNX

“Send for your free copy

of this valuvable
booklet.”

— E—— S (T I — — — —— — S (A e E— (e

Sylvania Electric Products Inc. Dept. 4001
Emporium, Pa. :

(1 Please send me Sylvania's ""Radio Tube
Characteristics’ Book.

L] Please send me "Sylvania Transmitting
Tubes.,”

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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1 One of the BASIC reasons why BLILEY has been
top choice for twenty years is our continued
emphasis on product QUALITY, regardless of
the pressure of urgent delivery dates. We are
Rleued to be known to so many concerns as
The Standard of the Industry!”

i€

CRYSTALS
BLILEY ELECTRIC COMPANY,
ON BLDC., - ERIE, PENNA.

OUR COVER

THE PROBLEM OF DRIVING a variable capacitor
through a right angle arises from time to time.
Commercial right angle drives are available and
usually fill the bill. Most of the commercial units,
however, occupy a fair amount of space, partic-
ularly in depth. Here is a really simple design for
a right angle drive which can be assembled from
stock gears with a minimum of metal work. It
has the virtues of simplicity, vernier action, low
cost, and minimum size.

The right angle drive consists of four pieces:
two purchased and two fabricated, as indicated in
the drawing. The purchased items are stock gears
from Boston Gear—Boston worm gear, catalog
number QTH (90¢) and worm wheel catalog
Q 1332 ($2.75). The worm is altered only by add-
ing a 6-32 tapped hole in the hub for a set screw
to fasten to worm shaft.

A 6-32 tapped hole is also required in the
hub of the worm wheel. The stock bore of the
gear accommodates a standard condenser shaft
(14" diameter).

# 29 Drill
8-32 Top
¢ Holes

s

— % |,

3;15! ¥4

WORM SHAFT SUPPORT
BRASS or STEEL

f i
P "_1——ﬂr1 L

A block of steel 34" x 1”7 x 14" is machine
as shown in the sketch for the worm shaft support
Cold rolled steel rod 4” D, approximately 4
long is turned down to 3/16” D for a length o
114" at one end, to accept the worm bore. There
was not enough stock in the worm to permit en
larging to %4”, and this diameter was desired fo
the shaft size so that standard couplings might b¢

used.
(Continued on page 19
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Improved AC-DC version of the famous S-40B— One r-f, two i-f stages. Temperature com-
the world's most popular ham receiver. What's pensated. Series type noise limiter. Micro-
the secret behind such popularity? Just good set iron core i-f coils. Separate electrical
sound engineering — a stable straightforward bandspread. Improved cabinet construc-
circvit with plenty of what you want — at a tion. Built-in PM speaker. 7 tubes plus

price within reach of everyone. rectifier.
EXPORT REPRESENTATIVES: Canadian Radio Manufacturers Corp., Toronto;
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Philips Export Corp.; Ortiz Brothers International
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“| ELIMINATED . . .

IVl . .. and
a costly driver "

September 22, 1980

Eitel-MoCulloy
Ine.
San Bruno, Cal r;rn?:

' ; Gentlemon;
Benefit by the experience PoX maiiy yeurs I hae
-
of Les Tanner and other out- :t'g“ of my trlnllitt:;f triode tubes 1n tpe final elass ¢
: 1th the
standlng SINATEUrsS. ', . L o PuY roula El:;;;‘tr::q:n:visizzr:tibﬁnlmn apparent that 7.y '
Eimac tubes to work for you. mitter,. C°R® to eliminate this fh:f;;::::fﬂuftﬂ:;,.am;tﬁ.
trans-
There are types for all power The answer provea
Elmac #4-250, tat e s flea Power excis
levels on all amateur bands. * conaervative half R tniie,©1A88 C final stage ok, s inele
. - . £ a
Eimac tetrodes coupled with (t porube 11ne-up, plus & bit of
. . L co
common sense engineering bands without Tear of SETILS ON the 10 and so esifs DBas made
techni h T i R R
echniques are the proved, ‘e #4-2504 totrods have siioioTents and high erfycten tion
q P costly driver and ;ﬂhb“' eliminated the n“f:_;gl‘:;'::;u;r

economical way to reduce TVI. °f BT tranemitter by approsiatel, HOTSEY Feductng the inE,

Complete data on Eimac

tube types, compiled in cata- 3 -

) *¥T truly yours,
logue form especially for the Sl £\
amateur, is available free . . . fiém,,_j
write today. LET/akd o rRnner

EITEL-McCULLOUGH, INC,

Saw PEaes s Cali o rwtla
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California
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As WE ENTER 1951, cQ BEGINS vOLUME 7 with
a new Editor, an enlarged staff and a full
set of New Year's resolutions. This is part
of our publishers's promise to bring vou an even
better CQ, with improved service to all our readers.
We welcome two new members of our editorial
staff, whose names appear on our masthead for
the first time this month. Al Gross, W8PAL, 1is
well-known in the engineering field as the de-
signer of one of the very few FCC approved
trans-receivers for the Citizens’ Radio band. His
forthcoming articles will cover this field, which
promises to become one of special interest to all
alert hams, and we suspect that his explanation of
miniaturization techniques will lead to applications
in other phases of our hobby. Our other new family
member, G. Franklin Montgomery, W3FQB, is
another chap who uses a slide rule in his daily
pursuit of bread, butter and the necessities of ham
radio. Monty is on the staff of the Bureau of
Standards and has contributed some pretty esoteric
stuff to the Proceedings of the I.R.E. On the
other hand, the gang around Washington know
him as an all-around good ham, a crackerjack
CW man who also works "phone, runs up whop-
ping contest scores and DX totals, and manages
to dream up useful ham gadgets in between.

FCC

It’s apparent FCC is really cracking down
on violations these days, judging from their re-
ports. This increased enforcement is obviously re-
quired with world conditions as they are. This is
certainly no time to condone any funny stuff”
in our bands, including such things as operating a
Class B 'phone on a Class A frequency. In many
ways, the political situation is sadly similar to
what it was nine years ago. Our responsibility 1s
something we owe not only to ourselves but -to
every other licensed Amateur, and let's recognize it.

and ITV

As reported in Zero Bias last month, ITV (in-
terference from television, primarily radiation of
harmonics of the 15.75 KC horizontal sweep fre-
quency) is becoming a very serious problem. Few of
the earlier TV sets were guilty of this, but the
recent drive to cut prices has resulted in a mini-
mum of shielding and filtering in many of the
current models. It is very delicate and difficult
situation for the FCC to attempt to intervene in
the design of a commercial product, and conse-
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quently this interference becomes an industry prob-
lem and is being handled as such.

Fortunately, not all of the current sets are of--
fenders, and at least one producer of an acknowl-
edged bad radiator has reportedly taken steps to
correct this condition in present production, plus
mmstituting a policy of curing” sets already in
the field.

FCC is cooperating with hams and BCL’s in ITV
cases, but naturally the facilities of regional offices
are not sufficient to cover large scale operations.
Present policy is to explain the nature of the
problem to the owner of the offending set, and
suggest that his dealer service organization, or
the manufacturer, be advised of the conditions and
asked to correct it.

To assist in such cases, the CQ staff is now
compiling an analysis of the technical problem with
suggested corrective procedures. The full story will
appear in an early issue, and will be presented to
serve as an explanation to the set owner and a
guide to his serviceman.

Transformerless Gear and Hot Chassis

Although we know we are revealing a bad
mistake which went unnoticed by many of our
readers, we must point out a lethal condition
which lies in the circuit of the transformerless
regenerative receiver described in our November
i1ssue,

With the line plug inserted the “wrong” way,
the exposed metal chassis is above ground by the
full line voltage! If vou are copying this receiver
or have already done so, you should modify the
circuit so that only one prong of the line plug is
used, and connect the chassis solidly to a good
ground. If you are not familiar with this fairly-
safe method, please write for a fuller explanation.
We promise that this type of thing won't get past
us again.

Personally, we don’t like transformerless powes
supply circuits. Of course, they're economical and
save space, but we think safety is more important.
We'd like to see some of the transformer manu-
facturers bring out a compact inexpensive trans-
former with perhaps a light 6.3 volt winding and
a light half-wave secondary capable of say, 125
volts DC at 25 or 30 ma, or even less. This would
do the job that most transformerless supplies do
in the average ham application. We dearly love
our readers, and we'd like to see them happy and
intact for a long time to come. Hope some of our
advertisers are listening. —Gene, W2ESO

9




SERIAL NO. 1 OF THE .
75A-2 GOES TO WOHBG

Dick Bellew, WOBFY, Clyde Hendrix, WOHBG, and Art
Collins, WOCXX, watch Leo Wilkins, WQAUQ, finish assem-
bling the first Collins 75A-2 receiver to leave the assembly
line. Hendrix, perennial purchaser of Serial No. 1 models of
Collins ham equipment, again demonstrated his complete con-
fidence by ordering sight-unseen, many months ago. He drove
from Clinton, Iowa, to the Collins factory to take delivery.

For the best in amateur radio, it's . . .

COLLINS RADIO COMPANY, Cedar Rapids, lowa
11 West 42nd Street, NEW YORK 18 2700 West Olive Avenue, BURBANK

When writing to our advertisers say you saw it in CQ
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THOMAS M. LOTT, VE2AGF*

First Place Winner in CQ’s Prize Contest,
By Unanimous Decision Of The Judges.

Combmation Transmitter &

Recerver

AVING IN THE PAST READ SEVERAL DESCRIPTIONS
of pint size rigs m CQ and come to the
conclusion that none of them would quite ful-

fil my requirements, 1 decided to try and construct
a half-pint station and the following i1s the resulit.

The rig was really designed and built as one
small stone to kill three large birds. First, for
portable and emergency uses such as F.D., sec-
ondly as a mobile rig in a car, and, lastly, as the
r'g about the shack that can be put on the band
quickly, and will not always be in the process of
rebuilding just when the rare DX is coming
through. So far, it has been in use at the home
OTH while the QRO rig is being rebuilt; and
many successful DX contacts have been made on
10- and 20-meter phone with folded doublet an-
tennas.

The entire station, consisting of an eight-tube
25-watt AM transmitter, an 11-tube double-con-

* 1730 Dorchester St. West, Montreal, Canada
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version superhet, and the a.c. power supply, is
housed in a standard 6” x 7” x 12” metal carrying
case.

A glance at the transmitter circuit will show that
it is perfectly straightforward; a 6C4 crystal os-
cillator followed by a capacity coupled 6C4 doubler,
link coupled to the grid circuit of the p.p. 6A05
PA stage, which 1s modulated by another pair of
6 A(QS5s. These are driven by a transformer-coupled
6C4, with a 9001 as the microphone amplifier. The
receiver utilizes a 6BH6 r.f. amplifier; the new
nine-pin 6 BA7 high efficiency mixer tube, with
a 6C4 as a separate electron coupled oscillator,
one stage of 1600-kec. 1.f. amplification using a
6BJ6: a 6BE6 second mixer; two 6BJ6 262-kc
1.f. amplifiers; a 6AL5 second detector, AVC,
and automatic noise limiter; a 6AQ6 first audio,
and a 6AK6 output. A 6C4 is used as the beat
oscillator.

The power supply, which is built into the bottom
of the case, utilizes twelve 100-ma. selenium rec-




tifiers in a bridge circuit giving 300 volts at 200
ma for the transmitter, and 150 volts for the re-
ceiver. Although the cost of the selenium rec-
tifiers is considerable, the use of the bridge cir-
cuit, besides doing away with a large heat gen-
erating tube, enables a much smaller power trans-
former to be used as no rectifier filament winding
is necessary. The output is fed to the tx and rx by
means of Amphenol flat multi-conductor cable, ter-
minated with Jones plugs. The change from receive
to transmit is made by means of two Advance
miniature 300-ohm antenna relays.

The entire rig was constructed using an electric
drill, several Greenlee chassis punches, and an as-
sortment of round and flat files; two other major
requisites for a rig of this description are a fine
pointed soldering iron and a large supply of pa-
tience. The chassis were made from 20-ga. sheet
aluminum by a local sheet metal worker, who also
sheared the front panel into three 4” sections.
All the holes were marked off and drilled before
the chassis were painted and scotch tape was used
to protect the panel surfaces during drilling oper-
ations. The panel lettering was done by means
of Tekni-Cal decals.

The transmitter was constructed as two com-
plete units, the modulator on the rear chassis
2” x 1-5/8” x 6-1/2", the RF portion on a chassis
3-7/8" x 1-5/8” x 6-1/2", the two being inter-
connected by means of a six-pin Jones plug and
socket. Should c.w. operation be desired, the en-
tire modulator unit may thus be removed and re-
placed with a six-pin plug having a shorting link
to supply plate voltage to the final. A closed cir-
cuit jack inserted in the cathode circuit of either
the crystal oscillator or the doubler and mounted
on the panel alongside the microphone jack com-
pletes the requirements for c.w. operation. The
layout of the various components may be seen
from the photographs. The sleeving-covered wires
which terminate in mid air, (to the rear of the
grid tuning condenser) form the neutralizing con-
densers and may be adjusted by cutting to length
until neutralization is obtained. -

Whilst the transmitter was designed for 10
meter operation, as plug in coils are used through-
out, it may be operated on other bands. The PA
grid coils are made from B & W. Miniductors
mounted on National PB16 plugs. The plate coils
are National type ARI6S with the swinging link
removed and mounted on two small plugs which
fit into two banana sockets, mounted on a 3/8"
polystyrene rod, which is drilled to take a standard
quarter inch diameter panel bushing shaft. This
permits front panel control of antenna loading.
The PA tuning condenser is a Cardwell 6080
butterfly condenser. A six-way switch 1s used to
switch the meter into the various cathode circuits,
a two-pole switch being used, as the meter polarity
must be reversed to enable the PA grid current
to be read. The meter shown in the photograph
is actually one taken from captured German equip-
ment, but any 1%4” dia. meter of 10 MA or less
may be used. ie. Roller Smith Model 1526010-1
ma or 134" Simpson. Two crystal sockets are
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See Parts List In Next Column

mounted on the front panel to enable rapid QSY
to be effected by means of a relay, to be fitted at
a later date, when mobile operation is contem-
plated. To provide maximum utilization of chassis
space, both the modulation and driver transformers
have one mounting lug bent vertically and passed
through a slot filed in the chassis.

Three aluminum shields (4-7/8” x 2-3/8"; 3-7/8"
x 2-3/8"; 3-3/4” x 5/8") are used to screen the PA
stage from the driver section and the modulator.
After all the components are assembled, the modu-
lator section should first be wired, and then tested
by means of a 4000-ohm dummy load. Next, the
r.f. section may be wired and power applied, with

CQ
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the modulator section removed; with the meter
switch in position one, the crystal oscillator should
give the normal crystal dip when condenser C;
1s rotated through resonance. The meter switch
should then be turned to position two and the
doubler tuning condenser Cs2 rotated for dip; then
with the switch in position three, the PA gnd
tuning condenser should be adjusted to give ap-
proximately 5 ma of grid current. A strap should
then be placed across the two high-voltage ter-
minals on the six-pin Jomes plug to enable high
voltage to reach the final, which may then be
neutralized by moving B+ from the two earlier
stages (by removing their plate coils) and reduc
ing the bias to 30 volts, giving a standing plate
current of about 30 ma. The small neutralizing con-
densers, described earlier, are then adjusted until
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VE2AGF, with his prize winner in actual operation.
Plenty of room, with everything in place.

no sign of oscillation can be detected (either by
movement of the cathode current meter or by
means of a small neon bulb near the PA coil)
when the plate and grid tuning condensers are
rotated. When this has been done, a small drop
of glyptal or similar cement may be used to make
the adjustment permanent. This method of neu-
tralizing a final (by reducing bias) may be applied
to any transmitter and is probably the most posi-
tive method of insuring stability and neutraliza-
tion. The final step before putting the rig on the
air is to plug in the modulator unit and adjust
the modulation level control on the rear of the
chassis to give 1009% modulation.

The receiver is built on a 5-7/8” x 6-1/2”" x 2”
chassis with a single aluminum partition dividing
the r.f. portion from the remainder and acting as
a mount for the three-gang tuning condenser. The
receiver coil block is made from the coil pack used
in the 274N type receiver, the entire unit being
dismantled and the coils and their mica socket
mountings removed. Then 1-1/4" square blocks
of 1/4” polystyrene are cut to fit inside the three
small aluminum can bases. These blocks are then
drilled to take five small banana plugs, a five pin
tube socket being used as a template. Amphenol
No. 24 coil forms, with 1/2” sawed off the top to
enable them to fit into the cans, are then mounted
on the blocks. The entire coil block assembly plugs
into three ceramic five pin tube sockets mounted
on the main chassis by means of a small sub-chassis
1-3/4” x 4-1/2" x 1/4". Should a 274N type coil
block not be available three National type RZ
coil shields, cut down to a height of 1-5/8”" and
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Osc Doubler

Cl—75 puput Johnson
75J12.

C2—50 puuf Johnson

¢ 50JI2.

C3, C4—Cardwell 6080
butterfly - type
condenser

C5-7. C9-12, C15—1000
puf, 500 v. mica,
Aerovox |467 or
| 468.

CB8—100 uut silver mica,
El Menco CM20.
101.

C13—.002 ut Aerovox
500 v. mica, type

1447.

Cl14—50 uf, 25 volts,
Aerovox PR 525.

Cl6, C23—I10 uf, 450 v.

Solar Mini-
cap.

Ci17, C20—25 uf, 25 w.

Awrrovox PRS

25
C18, C19—0! uf Cen-
tralab  Hi-
Cap.
C21—I16 nut, 450 v,

Solar.
C22—10 uf, 450 v.

14

RI—I00 K, V5 w.

RB"—"EZK: Vzw-

R2. Eq—-'|00 ﬂhl‘ﬁﬁ, 1/2 W,

R5—50 ohms, /2 w.

R6—Shunt for 100-ma

full scale meter de-
flection.

R7—5K, 5 w.

R8—I0K, 5 w.

R9—300 ohms, | w.

R10, RI15—Multiplier to
give full
scale deflec-
tion at |10
voifs.

RII—I1500 ohms, /2 w.

RI12—500K Midgetrol

pot.
R13—2700 ohms, 15 w.
R4, R16—2.2 meqg.. '/5

W,
RI/—I| meq., I,fz w.
RI8&—5K, | w.
R19—250 ohms, | w.
R20, R21—27 ohms, 2

W,

RFCI, RFC2—2.5 mHy
choke, Na-
tional R50.

RFC3—1 mHy choke,

National R50.

RFC4—2.5 mHy choke,
National R100.
LI=<—=I10 meters |4 turns
#18 enam., close-
wound on Amphen-
ol 24-6P form.
20 meters: 30 turns
#24 enam., close-
wound on Amphen-
ol 24-6P form.
L2—10 meters: & turns
#16 enam., 2 turn
link, closewound on
Amphenol 24-6P
coil form.
20 meters: 14 turns
#18 enam., 2 turn
link, closewound on
Amphenol 24-6P
coil torm.
L3—10 meters: & turns
each side of center
tap (B&W 3011
coil), with 2-turn
link.
20 meters: 9 turns
esach side of center
tap (B&W 3012
coil), with 2-turn
link.
L4—10 meters: National

AR165-10.
20 meters: National
AR16S5-20,

M—Meter, see text,

NC—Neutralizing con-
denser, see text.

TI—Mike transformer,
UTC 0-1.

T2—Hammond 134 or
Stancor AS52C.,

T3—Thordarson T2I M52,

T4—Power transtformer,
300 v., c.t., 200 ma.,
sag text.

T5—63 v. @ 6 amp
fil. trans. Thordar-
son 121FI11.

CHI|—Thordarson

120C59.

CH2—Freed Fb&27.

RELI, REL2 — Advance

miniature re-
lay K1504.

RECT—I12 100-ma Fed-

eral selenium
rectifiers, type
403D-2625, 3
per branch, se-
ries connected.

Meter Switch—Mallory

3226J
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Receiver on the left, transmitter on the right

riveted or bolted to a 4” x 1-1/2” x 1/16” alumi-
num plate, make a good substitute although, as
there 1s no base plate on these shields, the poly-
styrene blocks must be cut 1-3/8” square and
drilled and tapped to enable them to be held in
place in the shields. In wiring the r.f. and i.f.
sections all leads are kept as short and direct as
possible, the use of Hy-Cap mimature condensers
facilitating very short leads for r.f. by-pass. In
two positions where r.f. leads have of necessity

Selenium rectifiers help where space is limited!
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to be longer than advisable, short lengths of 1/4”"
diameter coaxial cable are used to screen them.
The miniature i.f. transformers are mounted by
slightly enlarging the center hole on the spring
mounting clip supplied, and mounting the clip
above the chassis by means of a banana socket, this
allows access to the lower tuning slug without
necessitating - the awkward slot cutting usually
employed. :

In wiring both TX and RX the heater wiring
was put in first, then the r.f. and 1.f. leads, then
the ground returns and, lastly, the high voltage
dropping resistors, chokes and by-pass condensers. |
The mimature knobs used on the antenna and |
B.F.O. trimmer condensers were made from bind-
ing post tops, tapped to take a grub screw, and
drilled to fit the miniature Johnson condensers.

When the receiver wiring has been completed
it may be aligned in the normal manner, starting
at the last 6BJ6 and working back towards the

(Continued on page 59)
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This is “must” reading
for every traffic man
and contest operator.

VEW SYSTEM FOR

STEPHEN LEIBHOLZ, W2ZDE*

IFFERENTIAL KEYING OF A ¢.W. TRANSMITTER

1s a case of having and eating your cake

at the same time: amplifier keying plus
full break-in.

In general there are two methods of operating
a c.w. transmitter: keying of the oscillator to get
full breakin operation, and ‘keying of a later stage
in order to produce a better waveform. You cannot
effectively do both. It is practically certain that
an oscillator cannot be keyed to produce an ideal
waveshape. As the key is pressed there 1s one
instant at which the oscillator breaks into opera-
tion. This causes a transient which i1s noticed as
the familiar thump, or click—even 1n crystal oscil-
lators. If we attempt to turn on the oscillator
gradually, to mimmmize the transient (by using
RC or RLC filters in the key circuit) the chang-
ing nput admittance and feedback may cause a
change of frequency, or chirp. Any compromise
keying is really a choice between two “evils,” and
as a rule there 1s no amount of hitering of a keyed
oscillator that will produce an ideal waveiorm.

The most obvious answer to the keying problem
is not to key the oscillator at all. Why not simply
key a later amplifier stage? This 1s the system most
used at present to get a good c.w. note—but full
break-in operation goes out the window. Even if

* 54-55 69th Lane, Maspeth, N. Y.

1 “Rx For Painless Breakin.” CQ, Oct. 1950.
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the station is controlled by one switch, (so-called
“one switch break-in"), the operator cannot be
interrupted by the other station for a question, to
ask for fills, etc. The backwave from the con
tinuously-running oscillator will prevent reception
until the whole transmission is over 1,

Full break-in is essential to fast, snappy c.w.
operation. ' Listen to 80 meters almost any night
and you will be able to tell the difference between
the operators using break-in and those who are
not using it. It i1s the c.w. equivalent of duplex
phone. However, a good c.w. station must have
a good c.w. note—and this can often only be
achieved by using amplifier keying.

The old question comes up: how to have and to
eat our cake at the same time? It is impossible to
do both directly: the keying of an oscillator and
amphfier 1s the same, effectively, as oscillator
keying. However, it can be done, by using a system
which turns on the oscillator just before each
letter, and turns it off after the letter or character
1s completed—doing the actual keying in an am-
plifier stage. One way is to use a mind-reader to
switch the oscillator on just before you touch
the key. However there are a number of problems
connected with mind-reading machines, which we
haven't solved as yet. Another way is to delay the
ampliher keying slightly on “make,” and delay the
oscillator keying on “break.” Thus we would pro-
duce essentially a crude form of differential keying.
Unfortunately this cannot be done with a simple

Co




lag filter. We have to use some electronic means
to produce the necessary delays. In other words,
the system would operate something like this:

1. Oscillator turns on.

2. Amplifier “begins keyed character.

3. Amplifier finishes keying.

4. Oscillator turns off.

What this boils down to is to have one RC
circuit with four different time constants—a pretty
good trick. This is exactly what was done in the
"(Goodman’’, or Deluxe Keyer?, A standard vac-
um-tube keyer was used to key the amplifier stage,
while a relay operated the oscillator. However,
this device ‘had  several disadvantages; the relay
followed too closely with the keying, and tended
occasionally to stick. More important, the differ-
ential keying was not adjustable, that is, the re-
covery time of the oscillator could not be adjusted
to suit the code speed. Then, too, relays cost money |

It was with these points in mind that the all-
electronic differential keyer shown on these pages
was designed. It had to switch an oscillator on

turned off.

Up until now we have been describing the opera-
tion of a typical vacuum-tube keyer. Let's take a
look at the oscillator control circuit. V4a, the first
section of 6SN7, is biased just a few volts beyond
cutoff by the voltage drop in K4, which 1s adjust-
able. As long as FV4a i1s cut off, the grid of the
second section is grounded and this tube conducts,
applying bias to the grid of the 6Y6. Now, as
soon as the key is pressed there is a small volt-
age drop in Rg, and V4a conducts immediately.
This happens long before the amplifier begins to
key, because the condenser has only to discharge
from, say 400 volts to 395 volts for the 6SN7 to
operate, while it has to discharge all the way to
100 volts or so to start the amplifier. As soon as
V 4a conducts, the d.c. amplifier changes over, F4b
is cut off now, and the bias on the 6 Y0 disappears,
allowing it to conduct and turn on the oscillator.
Figure 2, which shows what happens, plotting
voltage across C2 versus time, may help to indicate
this sequence.

PEREFECT KEY NG

and off, and key an amplifier, both separately and
with independent controls. It had to be reasonably
simple and adaptable to existing keyer circuits,
and it should plug in to an average transmitter
without major circuit changes.

The circuit of the keyer is shown in Figure 1.
The upper half is essentially a standard vacuum-
tube keyer which keys the amplifier circuits. (77,
V1, C1 comprising the power supply and R;, Rg,
Rg3, Cs, and the 45 tubes in the keyer.) The 6SN7
is a two-stage d.c. amplifier operating under criti-
cal near-cutoff conditions. V5, the 6Y6, 1s the os-
cillator-keyer tube. The original circuit was de-
signed to key the cathodes of a v.f.o. and a low-
power driver. It is-easily adaptable to grid-block
keying of the amplifier, as well as convertible from
present keyers.

The operation of the keyer is roughly as follows:
C2 1s normally charged by the negative-high volt-
age, cutting off Vs and V3. Thus the amplifier
stages are normally cut off. When the key is
pressed, the bias is shorted out and Cs discharges
to ground through K3. When the voltage across
Co drops to around 100 volts the '45 tubes begin
to conduct, and the amplifier begins to operate.
Thus the time constant (R3-C2) determines the
waveshape and lag on “make.” Releasing the key
restores bias, and Cs is allowed to charge through
the resistors Ri, Reo, R3. Again, as the voltage
across Co goes past 100 volts the amplifier is

2 Radio Amateur’s Handbook. p. 2656 of 1949 ed.

Underside view shows wiring is simple.
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Now on “break,” the exact opposite occurs.
Again looking at Fig. 2 we see that as the voltage
at Co increases (or drops to a negative value)
the amplifier is first cut off, and the oscillator
does not shut down until Co is again charged to
09% of its full value. If this charging is not com-
pleted between two pulses, the oscillator will “hold
on” for the next pulse. Adjustment of R4 will con-
trol this recovery time. Thus we have differential
operation. The oscillator is turned on before the
amplifier, (the clicks are not transmited,) and
stays on until the amplifier finishes keying a whole
character—after which the oscillator turns off,
allowing break-in reception.

To show just how the keyer will operate, let




w1
6X5GT (A R1 R2 R3

_41.!25 V3
- 4 o2
) -
Cathode

] . %A%

us take the following typical situation:
Voltage of bias supply- 400 volts.
Plate voltages of keyed stages- 400 volts.
R4 set to five volts beyond cutoft.
R at full resistance (5 meg.); R3 at 14 resist-
ance (14 meg.)
We can then set up a “timetable of operation,”
using the well-known formulas for RC curcuits:
1. Keys goes down. Time 0 seconds.
2. Oscillator turns on. Time less than 0.1 milli-
second.
3. Amplifier begins keying. Time 2.3 milliseconds.
1
2

. Key goes up. Time 0 second.
. Amplifier cuts off. Time 12.8 milliseconds.

3. Oscillator shuts down. Time 110 milliseconds

(1/9 sec.)

Thus our timetable fits in with the desired
schedule of events. Of course if the key is pressed
during the 1/9 second required to shut down the
oscillator, it will just stay on until a space 1is
reached. The exact recovery time can be adjusted
with Rg, up to a full 3 seconds: the greater the
bias, the smaller the recovery time. The controls
Rs and Rs will control the amplifier lag, and
hence the waveshape. Figure 3 shows, diagram-

é Voltage at Point (B)

|
|
|
:
|
2.8

—— TIME -Milliseconds —=»

Figure 2. The Keying Sequence

V5
6Y66 e Figure |. Circuit set up for
' 3 cathode keying.
Cathode
X X

matically, how the entire system operates for the
letter “r.”

It may be desired to employ block-grid keying
of the amplifier stage. Referring to Fig. 4, we see
that Ry, Ro, R3, and Co must be replaced, and
the amplifier-keyers (the '45s) can be eliminated.
The C- terminal of the keyed stage is then con-
nected to point (B) on Fig. 2. New component
values:

Ria. . .S0K, Sw.

Rsa. ., .proper grid-leak resistance for keyed stage.

Coa. . .new value given by rough formula:

C= 2000 N.F.
od

With respect to receiver-disabling, none was
provided for. The reason is that receiver pro-
tection can be accomplished in other ways. The
link input can be protected by an ordinary No. 47
bulb wired in series with the coil, and the grid of
the first r.f. stage by a small unbased neon bulb
(type NE-2) wired from grid to ground. How-
ever, no precaution is necessary unless the re-
ceiving antenna is very close to the transmitting
antenna, or high power is used.

Construction of the keyer is fairly simple. A
present vacuum tube keyer can be easily adapted
to differential keying. There is only one very im-
portant thing to observe. Because of the nature of
the d.c. amplifier the oscillator section will operate
on a very small leakage current in the circuit
comprising Rj, Rs, R3, Rg and C2. This calls for
a good mica condenser and clean wiring. Depend-
ing upon the setting of the bias control, as little
as 1000 megohms’ leakage can trigger the circuit.
This high sensitivity has found other applications.

Partly as a result of the leakage sensitivity,
and the low key current (around I ma.), no ex-
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Fig. 4. Changes for grid keying.

ternal key filters are needed, and may in fact
hamper operation.

The unit was built on an 8x10x2%;-inch chassis,
Controls are A.C. Power, Dial Light, Bias, Key
Jack, R9, R3, in that order. The oscillator section
will key up to 400 volts at 30 ma., and the am-
plifier section up to 450 volts at 100 ma. It 1s
desirable to minimize all shunt capacitance and
series resistance in the oscillator circuit, to speed
up the keying there. It is also good idea to connect
the d.c. grid-leak or bias returns of all keyed
stages to their cathodes, instead of to ground.

After the circuit has been checked, the key 1s
plugged into Jy, and connections made to the trans-
mitter. Rotate the bias controls K4 with the key up.
You will notice that the oscillator is on when K
i1s set at zero, but cuts off at about 1/3 setting.
This i1s best checked with the receiver. All opera-
tion is done with R4 advanced past the cutoff
point. The closer that it 1s to this point, the longer
the recovery time of the oscillator, and vice versa.
If K4 1s set to full resistance, the bias across V4a
1s the greatest, and the recovery time the least.
Test the transmitter with R4 in various positions
to note the difference. The most convenient set-
ting will most probably occur when the oscillator
is on for just one letter at a time, and is a function
of code speed. This 1s strictly a convenience fea-
ture and does not affect output waveshape.

Ko and Rg control respectively the “break” and
“make’” waveshape of the keyed signal. These con-
trols do not interact with the oscillator. A good
first try is to set the controls as was used in the
illustration, Ko at full 5 megohms, K3 at 4 meg-
ohm. Increasing the resistances, (or increasing the
value of C2) will soften the keying.

On-the-air tests of the keyer have confirmed
our predictions. It has elimmmated a click that we
had as a “trademark,” and has not affected break-

in operation. The keying is smooth (they tell me).
In other words, we like it.
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MILITARY AMATEUR RADIO SYSTEM
WILL ACCEPT CIVILIAN MEMBERS

The Department of the Army has announced that
it will accept civilian members in its Military
Amateur Radio System (MARS) program. Pre-
viously membership in MARS-Army was restricted
to personnel on active duty and members of the
Army's civilian components. Civilians interested
in joining the system are invited to seek further
information from the Signal Officer of the nearest
Army installation, since MARS-Army ls operated
by the Signal Corps

Authorization for civilian membership in MARS-
Army insures the continued use of the net as a
back-up communication system if activities and
Reserves of the Army are mobilized. MARS mem-
bership does not, however, effect draft status.

Civilian members must be 21 years of age or
older and must hold a valid Federal Communica-
tions Commission amateur radio station license.
They must also agree to operate their stations
in accordance with rules and regulations prescribed
for the MARS by the Army. Only amateurs who
own stations, in operation at time of application
for MARS membership, can be considered. No
radio equipment can be furnished civilian amateurs
under existing law.

MARS stations are assigned military call signs
and operate on military frequencies allocated to the
system. A MARS Bulletin and manual of operat-
ing procedures are issued to all members. The
MARS-Army 1s organized with a Department of
the Army net, the control station for which re-
cently was dedicated in the Pentagon; six Army
Area nets; a net for each state; district nets, and
?Ch' local nets as may be required within each

1strict.

OUR COVER

(from page 6)

Assembly procedure is as follows: The worm
wheel 1s fastened to the condenser shaft so that
the center line of the worm wheel face is 34" from
the outside face of the condenser end plate or
bracket. With the worm fastened to the worm
shaft and shaft support, the approximate location
of the support is outlined on the end bracket, and
two oversize holes are drilled in the bracket for
receiving two 8-32 screws. These holes are drilled
oversize to allow for alignment of the worm with
the worm wheel. The fit should be comparatively
tight to eliminate backlash between the worm shaft
and condenser.

The 78" dimension in the worm shaft sup-
port should be maintained because this is also the
overall length of the worm; by keeping a close
tu}e:gnce, end play in the worm shaft will be mini-
mized.

The worm wheel has 60 teeth, and since the
worm has a quadruple thread, the overall reduction
is 15:1. However, since the B&W Butterfly cun-
denser goes throug hacnmletecyclemgﬂ'
effective reduction is 3.75 to 1. That is, the wnrm
shaft turns 334 times in turning the condenser
from minimum to maximum capacity, and so pro-
vides a smooth vernier action.
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were opened for mobile operation in 1948, such
operation has been becoming increasingly popu-
lar, and within the limitations imposed by restricted
antenna size, /5 meters particularly has given an
excellent account of itself. The relative freedom
from ignition noise, and consistent daytime range
extencding out to two or three hundred miles with no
dead spots and little shadow effect or fading is in-
deed a revelation to the tern-meter mobile operator.
Unfortunately, such results are not achieved with-
out solving a number of problems, particularly those
involved in obtaining an electrically satisfactory
antenna installation that does not require an advance
crew to remove overhead wires, tree limbs and such.
Many 75-mobile antennas of radical design, some
wondrous to behold, have been constructed, but after
the novelty wears off, the old standby, a seven or
eight-foot whip, usually wins out from pure mechani-
cal simplicity, If it is properly loaded, about the only
thing that can beat it is a longer whip (perish the
thought) or the big antenna on the home station. It
is that little phrase “properly loaded”, however, that
trips the unwary. Although center loading and top
loading have some theoretical advantage over base
loading, the increase in efficiency is small compared
to the difficulty of moving the coil very far up the

: ;INCE THE LOWER-FREQUENCY AMATEUR BANDS

* 14 Kingsland Rd. No. Tarrytoun, N. Y.
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antenna. A short extension below the loading coil
may be justified for special installations, such as on
a panel truck or a station wagon where it is de-
sirable to raise the coil to get it clear of the body,

but on the usual passenger car, it has little ad-

vantage.

But to start with fundamentals: An eight-foot
whip, at 4 mc, mounted well up on an automobile,
has very troublesome electrical characteristics. What
it ‘actually looks like to the transmitter and loading
system 1is a resistor of approximately 1.5 ohms, with
a capacitor of approximately 25 uuf connected in
series with it. The 1.5 ohms represents the radiation
resistance, the thing we want to put our power into,
and the capacitance is just in the way. All of the
current into the 1.5-ohm resistance must flow through
the 25 puf capacitance. That is unfortunate, for the
reactance of that capacitance is some 1590 ohms. If
we don’t let phases trip us up, we can apply Ohm’s
law to current through reactance as well as through
resistance, so let's see what it takes to push a few
watts into the radiation resistance of our antenna.
Suppose we start at the receiving end, and assume a
current of 2 amperes in the antenna. I2R tells us that
this represents 6 watts in the 1.5 ohm radiation re-
sistance of the antenna. These are good watts, the
ones that do the work. But to put that 2 amperes
through the 1590 ohms of capacitive reactance take a
radio-frequency voltage of 2x 1590, or 3180 volts!
And that voltage appears on the entire length of the

CQ




Here's some sound data
on mobile antennas by one
of the pioneer mobileers

GEORGE M. BROWN, W2CVV*

LOADING  COIL

ANTENNA

whip, above the loading coil. Now you see why good
insulation is imperative. Although there is nothing
dangerous about that voltage, since it is radio-
frequency and the regulation is extremely poor,
getting it to put on the antenna takes some doing.

Of course the first thing we think about when we
have some reactance we don’t like is to tune it out,
and that is exactly what we do in this case. We
wind a coil having 1590 ohms of inductive reactance,
and connect it in series with the antenna. Properly
adjusted, this very effectively tunes out the 1590
ohms of caepacitive reactance of the antenna, and if
it were a perfect coil, all that would be left for the
happy transmitter to look at would be the 1.5 ohms
of antenna resistance. This doesn’t mean that the
3180 volts are no longer required—they are just pro-
duced by the series resonance of the loading coil and
the antenna capacitance. They appear not only on
the antenna, but across the loading coil as well
Even the Iron Curtain boys don’t claim to have in-
vented a perfect coil, however, and all physically
realizable ones have resistance as well as reactance—
altogether too much of it to make us really happy.
The ratio of reactance to resistance of a coil is
given the symbol Q; a coil having a reactance of
200 ohms and a resistance of 2 ohms is said to have
a Q of 100. The first loading coil wound at W2CVV
had a Q of 160, which meant that with a reactance
of 1590 ohms the resistance was 1590/160, or ap-
proximately ten ohms. Since we have tuned out all
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The complete assembly

the reactance, what we have left 1s actually the 1.5-
ohm radiation resistance of the antenna, fed through
the ten-ohm resistance of the loading coil.

Going back to the two amperes of antenna cur-
rent we assumed to start with, pushing it through
that ten ohms will soak up 40 watts, all dissipated
as heat in the loading coil, and doing no one any
good.

Thus with a base loading coil having a Q of 160,
and that is about what the usual ones run, to put
6 watts into the antenna we have to have a total
output of 46 watts from our transmitter, well be-
yond the capability of the usual mobile installation.
QOur coupling efficiency, neglecting such variables as
ground resistance and miscellaneous losses, is only
about 13%. To improve this efficiency requires either
increasing the radiation resistance of the antenna or
decreasing the resistance of the loading coil. The
antenna resistance is pretty well determined by its
length, however, and nothing much can be done
about it, within practical limitation, so the problem
nicely resolves itself into that of building a better
loading coil. Figure 1 curve (a) is plotted to show
the variation of coupling efficiency with wvarious
values of loading coil Q.

A study of the rather meagre literature on the
design of high-Q coils disclosed some interesting
facts, not all of them favorable to our project:

1. In general, the larger the coil, assuming a good

form factor, the higher the Q.
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Figure 1.

2. Once the size of the form is established, the
optimum wire size is somewhat smaller than
the largest that will give the necessary number
of turns in the space available. In other words,
use smaller wire and space the turns.

3. Reasonable libérties can be taken with form
factor, and since a long slim coil can be more
easily mounted on a car than a squat fat one,
some departure from the optimum dimensions
can be tolerated, although of course very long
slim designs should be avoided.

With these rather nebulous design criteria in mind,
a number of dry maple forms were turned out, and
quite a few experimental coils wound. The results
were disappointing—it seemed that the best ones had
a Q of 180. Although dry wood is supposed to have
reasonably low loss, it was eventually found that
“reasonably low” just wasn’t good enough. Trans-
ferring one of the windings having a Q of 180 from
the wood form to one of polystyrene immediately in-
creased the O to over 300.

The final coil design, is shown in the photograph,
and Fig. 2 shows its construction in more detail. The
core is a piece of 1-§”/ diameter polystyrene rod,
undercut and threaded to take the winding of #18
wire spaced 16 turns per inch. The end fittings are
made from brass, and securely anchored to the core
by threading into it and then staking with a #8
screw tapped through the brass washer and on into
the polystyrene. The fittings are threaded to ac-
commodate the antenna and mounting spring that
will be used. After final adjustment, the entire coil
is covered by a poly sleeve, 13” inside diameter,
slipped on and cemented in place. Be sure to do a
careful job of cementing, since otherwise the coil
will “breathe” and water will condense inside.

This final coil has a O of well over 300—com-
pared to the original coil, with a O of 160, it has a
coupling efficiency of over 22% instead of 13%. With
the same transmitter input, it will deliver almost
twice the power into the radiation resistance of the
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antenna that the old one would, a substantial im-
provement and much easier than doubling the power
of the mobile transmitter,

One of the penalties that must be paid for high Q
and high efficiency in the loading coil is that the
tuning becomes extremely sharp. It is thus necessary
to adjust the loading accurately, and to readjust it
for each significant change in operating frequency.
To put this in practical terms, if the frequency is
shifted plus or minus 5 kc without reloading, no
appreciable loss will result; 10 ke, and the output
and plate current will start to drop off; 15 or 20 kc,
and performance will seriously suffer. Obviously
some convenient means must be provided for ad-
justing the loading coil or some other portion of the
circuit to tune out exactly the antenna reactance at
each frequency setting. A very slight adjustment of
the loading coil inductance would take care of this,
but with a high-Q sealed loading coil, such adjust-
ment 1s hardly practical.

A tuning capacitor in series with the loading coil
is frequently used, but at considerable loss in effi-
ciency. The way it works, an oversize loading coil is
used, and the excess inductance in it is tuned out by
the variable capacitor. Increasing the loading coil
inductance to provide something for the capacitor
to tune out increases its resistance also, however, and
the antenna current must flow through the total re-
sistance. Curve (b) in Fig. 1 shows the resulting
loss in efficiency, plotted against coil Q. It assumes
a 100 ppf setting of the variable capacitor. Note how
much lower it is than curve (a). A much larger
capacitor than 100 puuf would, of course, reduce the
loss, since it would require less excess inductance in
the coil, but a series variable capacitor does not
seem to be the easiest way to do the job.

(Continued on page 56)
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OUTSIDE SLEEVE 3" To clear
(Polystyrene) 4 completed

| coil

Undercut and thread 16/in, Wind with # 18 enameled wire.
Qutside of winding must clear inside of outside sleeve.

3!
Ly

Ig Counterbore

to clear

(Polystyrene)
Bore E%:s' .
Thread 11 deep, 5 -13

END FIT;I'INCﬁ
(Moke from —‘!f hex. brass)

Note A: Usually 3/8'-24(G.E.) or 7/16-24(Premax) thread
to fit mounting base and antenna.
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J. W. PADDON, VEIOU

T IS A STRANGE THING that the average
contest operator will lavish thought, care, and
work on his station equipment and aerials while

he completely ignores the most vital and important
bit of “equipment”’—himself!

In the final analysis the

receiver and transmitter are
only man-made extensions of
the brain, nerve, and muscu-
lar systems. The sharpest
umpteen tube, triple-conver-
sion receiver is no more use
than a crystal set if it is not
accurately tuned and if the
signals it receives are not

passed to and accepted by an
alert and comprehending
brain. Equally: the hottest
kilowatt boosting a twenty
db beam might just as well
be a Ford spark coil if the
complex network of brain,
nerve, and muscle don’t com-
bine to slap the bug sharp
and fast.

Worry and anxiety are fa-
tal enemies of mental speed,
alertness, and clarity. Setting §
aside all other considerations
save ham radio it can be as-
sumed that the major cause of anxiety would hLe
in a lack of confidence in the equipment. Last
minute crash programs of rebuilding or adjust-
ment are fertile sources of a lack of comp'ete
confidence. They can generate a fear that there
may be a breakdown just when the VKs begin
to come through. A nagging thought that the ifs
are a little out of line or that the VIFO calibration
is a few kc sour kills the mental serenity that
fosters the best operating. The way to beat all
this is to start getting the station set up and in
peak condition weeks before thie contest. The most
ardent perfectionist must eventually run down every
probable or possible fault and have to admit that
the rig is as perfect as his time, purse, and
ability will permit. If this state of affairs can be
achieved a week or so before contest time then the
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shack should be securely locked and left locked
until an hour or so before the kick off. This not
only permits the operator to simmer down a bit
but also to think about other things so that when
contest time rolls around he's really full of eager-
ness and ambition.

To look at some ham
shacks you would never be-
lieve it, but it is true that
mess and untidiness are sub-
consciously irritating and
hence tiring. Any minor hitch
that interferes with a smooth
operating routine not only
breaks concentration but also
sets up a minor conscious or
sub-conscious frustration, pre-
senting another small block
to the effort of rolling up
-\ points. Messiness can be
. /X cleared simply by planning
«” J the layout of the operating
table and doing a little study
of the best placement of log,
call book, etc. Once the best
position-pattern for the oper-
ating aids has been establish-
ed, it should be adopted and
adhered to as a permanent
arrangement. Minor hitches
can be avoided by having
at hand, and in quantity, supplies of sharpen-
ed lead pencils, scratch paper, erasers, and all the
other little oddments that individual habit may
dictate. Once an operator has dug in and begun
his contest drive it should never be necessary for
him to get up at an awkward moment in search
of anything as trivial as a fill for his fountain pen
or a fresh log book. Everything should be at hand,
neatly stowed but immediately available.

The eyes can be a major source of fatigue. On
a long contest grind lasting for hours on end, eye-
strain can and does mount up. When we look from
a brightly lighted area in a darker one, or vice
versa, the muscles of the eye have to expand or
contract the pupils of the eyes. It is true that this
is a minor muscular effort but repeated thousands
of times builds up fatigue. The operating table
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should be uniformly lighted. Any meters on which
we have to keep an eye should be visible without
peering or squinting, There should never be any
bright light source shining in the normal field of
vision, and above all the light by which the log is
kept and notes taken should fall over the operator’s
left shoulder. On no account should he have a
bright desk light in front of him. Even the reassur-
ing beady glare of pilot lamps is better out of the
field of vision from the operating table. It is also
possible to have the scales of communication re-
ceivers too brightly illuminated. Most hams will
recollect that much service receiving equipment
was fitted with a variable resistance in series with
the pilot lamps enabling the operator to dim them
to a level of luminosity most suitable to his needs.
To summarize: let us have uniform lighting, not
too bright, but adequate, and no glaring sources
in the field of vision from the operating position.
As a final refinement the author has always pre-
ferred to use dull colored paper for his notes as
opposed to white. A dull restful green such as is
used in offices for second sheets is especially ac-
ceptable.

The chair of the operating position is another
important aid to good contest work. Probably the
worst piece of furniture of this nature is the tradi-
tional broken-down arm chair whose contours have
been battered by years of occupancy to a shape
whereby the operator is lolling all over the place.
A chair holding the human frame in what the
Victorians used to call “an abandoned posture”
may seem all too cosy. It 1s undoubtedly a good
scene for the after-dinner nap but no place for a
ham who is competing with the best. What we

need is a chair that gives ample support, is com-
fortable but at the same time prevents our slump-
ing into a rounded position which will add to the
load on the heart and encourage dopiness and
lethargy. An inspection of the show rooms dis-
playing good office furniture will provide examples
of chair shapes which have been worked out to
combine comfort and efficiency of the occupant.
This is not to suggest that the contest operator

should rush out and buy a vice-president’s leather.
upholstered number, but a good look at one will .

give him sufficient guidance to select the most
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suitable type among those available to him. “

We have to breathe, The air we consume is one
of the basic fuels by which we live, It is quite
obvious that a smoke-filled, hermetically-sealed
operating room is the worst atmosphere we can
breathe, especially at a time when clear headed-
ness and alertness mean more QSOs in the log.
The operating room should be full of clean fresh
air at all times. The air should be slowly chang-
ing. At the same time, the operator will not be
happy sitting in a direct draught. Each operating
position needs to be studied on its own merits and
methods worked out to ensure ample fresh air.
There is no more certain cause of dopiness and
sluggishness than rebreathing air already stiff
with CO,, tobacco smoke and the smell of hot
transformers. Anyone who has spent a few hours
in some basement night club and then emerged into
the cool fresh air of the early morning ‘will have
experienced the immediate surge of feeling better
and brighter that followed the first lungful.

Someone said that summer is the time when we
complain about the temperature to which we heat
our houses in the winter. It is better to wear a
few more or heavier clothes and operate in a
comparatively cool room than it is to strip down
to an undershirt in an overheated one. Too high
a room temperature is an invitation to drowsiness
and lethargy. The ideal temperature will vary
with the body condition of the individual. It is
probably safe to say that a figure of the order of
68° or less is about right for the average.

Clothes should be loose and easy. Here, again,
we seek to avoid a subconscious irritation such as
might be caused by an uncomfortable collar or a
tight shoe. Unless the operator is blessed with a
Falstafian figure the stomach should rest on its
own merits and not be confined by a tight belt.
The author has found that a pair of loose wool
socks over feet in comfortable carpet slippers takes
care of the pedal extremities. An old pair of belt-
less trousers, topped by a soft shirt (less tie) and
loose coat-type sweater takes care of the rest.
Every man to his own taste, and the comfortable

familiar duds he likes the best will be the best

as long as they are not tight anywhere.

The question of feeding is one into which the
laymen should not intrude very far. No epthusi-
astic ham would think twice about paying a few
dollars to a competent professional engineer in

return for a pre-contest check on his equipment

and constructive suggestions. It seems only the
path of logic to suggest that the contest operator
drop in on his family physician and have a chat
with him about what to choose as diet during the
gruelling contest period. Said doctor will know
about the individual ham’s physical machinery.
His suggestions will not only include a list of
what it is well to eat and drink but also, in all
probability, a list of what to ayoid—both lists
being predicated on his knowledge of the individual.
One thing is certain to be stressed—avoid heavy
meals! When the stomach has been loaded up with

(Continued on page 59)
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Conducted by HERB BECKER, W6QD*

UR HEARTIEST CONGRATULATIONS to the follow-
ing seven DX men. These boys, who need
no introduction to you, have made WAZ
and have been awarded the certificates as follows:

233 OK2SO C. Oldrich Stourac 40-145
234 DL7AA Rudi Hammer 40-173
235 DLIFF Armin Drasdo 40-197
236 WGENTR Jack D. Clement 40-138
237 ZL1BY William A. Wilson 40-195
238 W710Y Eddie Niespo 40-163
239 W6ATO Richard F. Czniekowitz 40-149

Here we go again. The DX Contest is over and
some of the returns are just coming in. You know
as well as T do, that eonditions for both the phone
and c.w. weekends were foul, and judging from
the comments of some of vou, it is surprising
that anything was worked. A lot of the boys got
a little discouraged and gave up after the first
day. On the other hand, there was plenty of the
gang on the air that could remember conditions
during the early 30’s and the present conditions
were not too unlike that period.

In those days, the ARRL had their nine dav
melee. Many was the time we would stick around
all day logging only three or four multipliers. Of
course, had we known then what we think we know
now about antennas, etc., things would have been
somewhat improved. Anyway, the wav DX was
running wild right after World War 11 spoiled a
lot of us, but we are just going to have to get
used to punk conditions.

A few of vou may wonder why we can’t pick
different dates for better weekends, but that is a
little easier than it sounds. As T pointed out in
the column a couple of months ago, the vearly
calendar is pretty well filled up with the World
Wide Ham activities, and it became necessary to
pick the best weekends which were left open.

I will admit that we could pick weekends that
would be better vear in and vear out, but as it
stacks up now, we would be piling on someone
else 's activities. Remember this, if any of yvou have
any good suggestions for bettering the Contest,
they are always welcome. If you have a suggestion
for better weekends, let's hear about it, but remem-
ber, if you pick any dates be sure that they don’t
land on someone else’'s activities somewhere in the
world. I think we will all have a lot of fun if we
just stick together on this Contest. Tt is very
gratifying to hear that most of vou like this
style of contest. Outside of the fact that a few ot
you would like 80 meters put in, our contest was

*Send all contributions to Herb Becker, 1406 South
Grand Ave., Los Angeles 15, Calif.
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designed from the general ideas of a whole flock
of you. We don’t want to take any particular credit
for the contest outside of sponsoring it.

I got a big bang out of sitting there and listening
to the flock of DX that was on the air as the band
would open. Of course it wouldn’t stay open for
long, but nevertheless the boys were in there
itching for something to work. There were a lot of
good stations in there doing a real job such as
CRSAC, VRIC, EAOAB, CT3AA, and several
VP8's. It was too bad the Far East Command
clamped down on 40 meter activity for all those
in that area. This occured not to long before the
contest, and obviously left some of them high and
dry. But of course there was a reason for it, and
we are likely to have more handicaps in our DX,
although right now, let's not think about it.

Now let’s see what we can get out of the mail,
VE4RO made up for lost time the last day of
the c.w. Contest when Europe burst wide open for
about three hours. George said 10 meters was a
wash-out, and for that matter, T believe that’s the
general feeling evervwhere. . . . G3BPP is a new
one to the Honor Roll with 36 Zones, but wants
to know if he can get credit for half a zone, as he
has a ‘heard’ card from Zone 18. T tried that two
or three years ago with Zone 2, but couldn’t put
it over.

KHG6VP sends in a flock of new countries, bring-
ing his totals up to date. During the phone weekend
of the contest Bill received orders from Washing-
ton transferring him back to his old home town of
Los Angeles. Col. Shuler is, as manv of vou know,
in the Engineer Corp and this new setup makes
him District Engineer, which is a swell jump
upwards for him. It will be good to see Bill again,
and I am wondering if he is going to go after a
WAZ from W6. As you know, he made it from
W7BE and KH6VP.

A lot of the boys worked 3A2AB in Monaco.
As far as we know, this is the only good one that
has ever been on the air from there. . . . KS4AC
sent me a QSL card he had just received from.
of all people, FA8TH. Something was once said
about the rarity of seeing a card from him, and
so Grif, ever eager to oblige, sent his along for a
‘look-see’. Now we are convinced. He says maybe
most of the boys put too much heat on him, and
this may account for not getting a card. He sug-
gests you act disinterested, unconcerned, and non-
chalant, even telling him that vou will be glad to
answer his card when received. At the same time
vou can stand by and chew your finger nails until
you get the card. To this I say, “Oh Yeah!” Grif

(Continued on page 32)

25




_'
I‘:..ﬂ
—

T = P, L Y B — a9 —i wumw -
S AR AV AOh AR i A mED
- n Q =y

¥ 2 EEEEE R AR R —RPRV RR RV AR R IR BER
F 1B BEEEEE B BB BB — B rEERY BB BB 'BEBEE
S A EREEEE RN B R B B EREE R B R ERRE!
B R EEREEF — R 20 BT B BREREE 1 BEE R B RRE
B TR EBVESY % B % B 8B B SFE TRERI B B EBRY
L2 S S QS m e s Yoy m b AlE wnyS mil,re T N ma D=

CHESTER R. UNDERHILL, W2YT*

Part two of a three-part article giving the authoritative
low-down on why our high frequencies act as they do.

December CQO, the author described the various

means by which a radio wave may be trans-
mitted over great distances by means of ionospheric
reflections.

He concluded that, with the exception of occa:
sional instances of sporadic-E reflections and aurora
rebound, the ionosphere has negligible effect on the
propagation of signals on amateur frequencies above
the six-meter band. Most of the unusual DX which
is experienced on the higher bands is brought about
by effects occuring in the troposphere, or “weather-
sphers"—the lower layers of the Earth’s atmospheric
blanket.

Useful propagation of signals at frequencies above
about 100 mc occurs almost entirely in the tropo-
sphere, and is affected by such factors as the re-
fractive effects of air, diffraction around natural or
man-macde obstacles, reflections from solid objects
or discontinuous air masses, and the topography
over the signal path

FFor purpose of reference, the National Advisory
Committee on Aeronautics has defined a so-called
“Standard” atmosphere based on homogeneous, or
“well mixed”, air conditions in the Temperate Zone.

l?\' PART | OF THIS SERIES, which appeared in

. Senior Engineer, Radio Propagation Laboratory,
The Pennsylvanmia State College, State College, Pa.
On special leave from RCA Service Co., Inc., Cam-
{fﬂl, N, .f.

1 The Propagation of Radio
Published by National
Washington, D. C.

2 R. B. Montgomery, Bulletin American Meteorological
Society Vol. 28, pp. 1-8, Jan. "49

2 Morris Schulkin, VHF New Jan. 1950

Waves, Vol. 3, OSRD,
Defense Research Committee,
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In this standard, air temperature decreases with
altitude at a rate of 6.5° C per Kilimeter (3.6° F
per 1000"), starting from a sea-level value of 15° C
with a dry air pressure of 1013.2 millibars. The
water vapor pressure is specified as 10 millibars at
sea-level, decreasing with altitude at a rate of 1
millibar per 1000 feet. This i1s the condition for an
average relative humidity of 609%!1.

Weather conditions seldom remain normal for
extended periods of time, and wide variations from
the standard atmosphere described above may be
experienced. It is the effect of these variations that
bring about most of the vagaries of v.h.f. and u.h.f.

propagation.

Snell's Law and the Index of Refraction

The phenomena of refraction i1s evidenced ‘when
light waves or radio waves enter the boundary be-
tween two media of different refractive indices. The
familiar effect noted when a pencil is inserted into
a bowl of water is a manifestation of the refractive
phenomena, and is illustrated in Fig. 3. Snell’'s Law
defines the angle of apparent bending, in terms of
the refractive indices of the two media.

The velocity of propagation of an electro-magnetic
wave in any medium is the speed of light divided
by the index of refraction of the medium. In the
moist standard atmosphere the index of refraction
decreases linearly with height at a rate of about
8 x 10® units per hundred feet. As a radio wave-
front moves through the atmosphere, the upper
portions move at a greater velocity than the lower
portions, resulting in a continuous downward bend-
ing of the rays. The rate of curvature is approxi-
mately 1/6 that of the curvature of the earth. This
condition is known as “Standard” atmospheric re-
fraction. This “standard” refraction is the basis of
the well known curves plotting geometrical line of
sight against radio line of sight which show the
distance algng the radio line of sight to be about
15% longer than the geometrical.

Montgomery2 and others® have pointed out that
the refractive index of air is practically independent
of frequency but is a function of air density and
the ratio of water-vapor concentration to absolute
temperature, increasing with both of these.

While visible radiation follows Snell’'s law as
evidenced by the fact that light rays from heavenly
bodies, slightly below the geometric horizon, can
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Figure 4

The diffrocted below the Rodio Horizon odds
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Line of Sight,

Refraction in o0 Stondord Atmosphere couses o Roy propogoted tongent to the Earth
to bend approximately Y6 that of the curvoture of the Earth,

be detected by the eve, the composition of the at-
mosphere influencing the index of refraction may
not affect light and radio waves in the same manner,
In general, the refractive index affecting radio
waves depends greatly on water vapor concentra-
tion, while that affecting light waves is independent
of water vapor but is more a function of tempera-
ture. These facts shou!ld be committed to memory s
they are necessary to an understanding of VHF
and UHF propagation. Possibly it would help to
recall to mind a familiar manifestation of each con-
dition. Every 2 meter addict has noted abnormal
propagation conditions when a ground fog existed,
i.e., when the water vapor concentration was high.
Also, while it will be shown later on that temper-
ature inversions cause the change in refractive
index affecting propagation over abnormal dis-
tances, it is the fact that they are also conducive
to the concentration of moist air masses below
them that has an important bearing on the index
changes. '

Many of us have not been to the desert countries
so have not had the opportunity to see a mirage
at first hand, but we have all seen pictures of them
depicting the optical line of sight extended far
below the horizon. They are attributed to sharp
temperature inversions caused by the re-radiation
of the intense solar heat absorbed by the desert
surface,

In dry air the refractive index for hght and
radio waves is about the same, and in air of con-
stant water-vapor concentration the gradient of
refractive index is about the same. On the other
hand, if the air masses contain a a varying degree
of water-vapor concentration, the gradient may
be quite different for each band.

Diffraction

Another factor affecting radio wave propagation
in a standard atmosphere is a process known as
“Diffraction”. It may be defined as that tendency
of a wave to curve around opaque objects into the
shadow area. The diffracting process adds con-
siderable distance to the radio line of sight, the
earth itself being the diffracting medium. The
theory of diffraction ties in with Einstein's laws
of gravitation involving the bending of waves by
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a mass. The efliciency of diffraction decreases
rapidly as the wavelength decreases.

Numerous examples of long range contacts male
via the diffractive process might be cited. In order
to be certain that diffraction only is involved, con
tacts should be made over a long period of t.me
under varymmg weather conditions, over ranges
considerably greater than the line-of-sight ran:e
The schedules kept between WZNLY and W2YT
daily at 8:00 AM over a 70-mile path during the
winter of 1947-48, the similar evening schedule of
\W2DFV and W2PAU over a 75-mile path, and
other similar accomphishments might be considered
a demonstration of propagation by diffraction. The
beam antennas were at an averace height of 50 feet
above ground, which was virtually flat between
the stations involved. The average input power
was well under 100 watts. These distances are ap-
proximately fwice the distance that might he ex
pected from radio-line-of-sight propagation. Sig-
nals are usually much weaker and less predictable
in the diffraction zone than in the true line-of-
sight area, so antenna gain, transmitter power, amnd
receiver sensitivity have considerable hearing on
the success of contracts into this zone.

VHF propagation, then, in a standard atmo-
sphere, involves signals which may be received via.
(1)-radio line of sight, (2) reflection from a
point on the earth’'s surface between the trans-
mitting and receiving antennas, (3) the signals
reaching the receiving antenna by the diffraction
process and (4) reflections from obstacles such
as houses, hills, trees, etc. along the ray path;
all subject to the refraction phenomena previousiy
described. The net signal represents the vector
sum of these components. Fig. 4 illustrates VHF
propagation paths in a standard atmosphere.

VHF Progagation in a Non-Standard
Atmosphere

While it 1s satisfying and necessary to have a
clear conception of propagation in a standard at-
mosphere, we know, of course, that conditions in
the troposphere are not always standard. It is the
sub standard and super conditions, in fact, that
provide such intense interest for the VHEF addict.
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Path "A" - Super Refrocted Wave “Ducting .
Path B - Wove Reflected ot Grazing
Small Height Range Elevated Inversion

Weather conditions in the troposphere frequent-
ly cause it to become stratified in horizontal layers
and patches in which temperature and moisture
content are non-standard. A layer i1s called sub
standard where the lapse rate of the index of re-
fraction is less than in standard air. It is called
super standard when the lapse rate exceeds that
of standard air and is the result of a temperature
inversion or a positive lapse of water vapor con-
centration.

Throughout the literature of VHF propagation
the terms lapse, lapse rate, gradient and slope
appear. It seems worthwhile in the interest of
clarity, therefore, to digress for a moment to
point out that they all refer to one and the same
thing and are used interchangeably. Briefly these
terms refer to the rate of change of the index of
refraction with height as compared with its linear
change of 0.8 x 10-6 units per 100 feet in height
in a standard moist atmosphere. When this rate
of change exceeds that existing by definition in
standard moist air, the gradient of the slope is
referred to as megative and when less than stand-
ard the gradient is considered positive. These are
the conditions existing in a super-standard and
sub-standard atmospheric layer respectively.

Montgomery (%) divides super standard atmo-
spheric layers into two types which are defined
as follows: Type 1, in which the lapse rate of the
index of refraction is such that a ray is bent more
than in standard air but less than the curvature
of the earth; Type 2, where the lapse rate is suf-
ficient to bend the ray more than the curvature of
the earth. The critical lapse rate, dividing these
two types, causes a ray to bend an amount equal
to the curvature of the earth and is 48 x 10-¢
units per 100 feet.

The bending of radio waves moving horizontally
is determined by the shape of the curve of refractive
index vs. height. Hence it is easy to visualize
ways in which a signal might be propagated out
to great distances under certain combinations of

4 R. B. Montgomery, Bulletin American Meteorological
Society, Vol. 28, pp. 1-8, Jan, "47
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ot Boundory of

abnormal refractive layers. All of the so-called
“modes” of abnormal v.h.f. transmission such as
ducting, extended diffraction (or “local range”
openings), skip, and scattering may be explained
by the phenomena of abnormal refraction, or “su-
per-refraction”.

It is the variations in rate of change of refrac-
tive index, and the height and thickness of the
atmospheric layer in which these variations occur,
that determines the so-called mode of propagation.
And these variables are, of course, dependent on
discrete meteorological conditions existing along

the propagation path between the transmitter and
receiver.

As illustrated in Fig. 4, let us consider three rays
transmitted from the beam antenna. One, at a high
angle, is shown penetrating the atmosphere, while
a lower one is directed down towards the earth
and 1s in turn reflected at an acute angle into the
atmosphere. A third ray is shown directed toward
the horizon. This ray is known as the tangent ray.
It is the energy that penetrates the region beyond
the point of tangency of this ray with the horizon
that permits reception beyond the radio line of
sight. This region is known as the diffraction
zone and, as previously noted the efficiency of the
diffraction process in standard air falls off rapidly
as the frequency increases. However, in non stand-

ard air, the changes in the gradie_t_{i;nrf refractive
index may cause the location of the tangent ray to
vary considerably and thus account for the so called
“local openings” or extended diffraction zones with
which we are all familiar. A type 1 super standard
layer existing close to the earth, or one containing
a positive water-vapor lapse rate, that bends the
ray less than the curvature of the earth, can cause

this effect.

Propagation by reflection and multiple hop occur
when a non standard layer is located at high alti-
tude and when the difference in the dielectric con-
stant, (defined as the square of the refractive
index) at the plane boundary between the standard
and non standard layers or air masses is sharp.
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A ray impinging on this boundary at near grazing
angles of incidence will be reflected back to the
earth.

Propagation via “scatter” falls under this cate-
gory if we consider “patches” of air masses, dif-
fering sharply in dielectric constant from the sur-
rounding standard air, along the propagation path,
as being the reflecting media.

And this brings us up to the controversal sub-
ject of “ducting”, about which so much has been
written by highly competent authors in the past,
Booker, Rydbeck, Barlow, Montgomery, Burrows,
and Gilmer, to mention only a few. Possibly much
of the confusion in the amateur ranks concerning
VHF propagation via ducts is due to the varying
meteorological conditions that make this possible
and its dependence on frequency and duct thick-
ness. While it is convenient to visualize duct prop-
agation in terms of a natural “wave guide”, it
must be borne in mind that the parameters of a
metallic wave guide and an atmospheric duct are
quite different, the efficiency of the first being
dependent on the dimensions of the metallic con-
tainer for a discrete frequency while the latter
depends on the gradient of the rate of change of
the refractive index in a non standard air mass
with layer thickness, its altitude and the wave
frequency.

But let us continue with our ray tracing. If a
type 2 super standard layer exists close to the
earth, the lapse rate of the refractive index is by
definition sufficient to bend a ray more than the
curature of the earth. Thus a ray propagated
tangent to the earth will not reach the radio
horizon but, by the process of super-refraction, it
will be bent down to the earth where it will be
reflected by the surface up into the layer again and
once again bent down to the surface and the level
where it is horizontal and will continue to “duct”
as far as the type 2 super standard layer exists.
This 1s the familiar type of duct noted in the
microwave spectrum, and is generally caused by a

?Ef’ﬁadin Refraction in the Atomsphere, "“Weather,” Feb.

6 On the Propagation of Waves in an Inhomogeneous
Medium. Transactions of Chalmers University of Tech-
nology, Gothenberg, Sweden, No. T4, 1948.
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surface temperature inversion.

During the recent war Dr. H. G. Booker (%)
reported abnormal 1.5 meter radar reflections in
the Mediterranean Sea and Indian Ocean from
land areas at distances up to 1500 miles, which he
attributes to ducts formed by temperature inver-
sions. The frequency that can be propagated by a
duct is a function of the duct “thickness”. If,
therefore, a type 2 layer is formed by a tempera-
ture inversion at high altitude, two meter ducting
may take place between the earth's surface and
the inversion area.

Rydbeck (%) gives the relationship between the
duct thickness and wave length that can be trapped
as Ae = 4h?2, where A. is the cut off wave length,

A

h is the height (thickness) of the duct measured
from the ground and A is the radius of the earth.

With this relationship in mind, it is a simple
matter to calculate the required duct thickness to
horizontally propagate a radio signal of a given
frequency. As an example, let us work it out for

the two meter band. Transposing, we have h=+/A\

4
Using 6000km as the earth's radius and inserting

2 for the value of A we have h=v6 x 100 x 2—

4

V3 x 108=1730 meters or approximately 5650 feet.

When considering the possibility of ducting it
15 also necessary to bear in mind that ducts can
only form under very stable meteorological con-
ditions. Such a condition might be satisfied, and
two meter ducting occur, should a stationary high
pressure area flatten out or elongate, and form

a temperature inversion at a height of about 5650
to 6000 feet.

Figure 5 illustrates the phenomena of ducting
as it might apply to our two-meter band. The
low-angle ray, “A", 1s bent in a critical-lapse-rate
layer, so that it follows the contour of the earth’s
surface. Ray “B”, the high-angle radiation, en-
counters an elevated discontinuous boundary which
causes the wave to be bent back to earth, perhaps
by successive hops.

Whether our two meter DX in the order of
500 miles and over is due to this type of ducting
or is the result of long distance scatter from
patches of high altitude discontinuity boundaries,
poses a most interesting scientific question. The
skip effect occasionally noted on long two meter
DX 1is certainly easier to explain by the scatter
theory than by the ground-based duct, which re-
quires the transmitting and all receiving antennas
to be within the duct.

Fading

The line of demarcation between two dissimilar
air masses is called a line of discontinuity. Fading
is due to the fact that this line of discontinuity is
not a flat reflecting surface like a mirror, but
may undulate very much like great waves on the

(Continued on page 54)
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POWER & RESISTANCE RAT

L1GH ]

N TESTING RADIO TRANSMITTERS, it is frequently
I convenient to apply the operating load to the

transmitter under test. With amateur trans-
mitters this application may easily be acc }I!llihﬁf'ﬂ.‘:ti
by using special resistance units built for thas
purposec, ot incandescent !;'l‘{'i‘lp bulbs. The *fnr:m-r
are more convenient to use in that the resistance
is accurately known and is independent oi the
power being dissipated. They are relatively ex-
pensive, however, especially when several must
be used to dissipate the output of a large trans-
mitter. Incandescent lamp bulbs, on the other
hand, are cheap, even in the larger sizes, though
thev have the disadvantage that their character-
istics are not constant and are usually unknown
except at rated load.

It was thought desirable that the
characteristics of the more popular size lamp
bulbs be determined for all values of power dis-
sipation within their ratings.

The circuit used to find this information is
shown m Fig. 1. The circuit consists of a volt-
meter and an ammeter to measure the lamp volt-
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Wattmeter

To Vorioc

age and current respectively, for when the voltage
and current are known, the resistance may be
found from Ohm’s law. A wattmeter was used to
measure the power dissipated in the bulb. A Variac
(not shown) was used as a source of variable
voltage. The information desired could be found
by using any two of the three meters, but all
three were used to provide a check on each other.
Since the voltmeter and the potential winding
of the wattmeter were of relatively low resist-
ance, they were placed ahead of the wattmeter
so that these instruments would not be affected by
the voltmeter or potential coil currents. With this
arrangement, the voltmeter does not read the lamp
voltage, but rather the voltage drop across the
wattmeter, ammeter, and lamp. Since the resist-
ance of the current coil of the wattmeter and the
ammeter are low, the voltage drop across them
can be neglected, thus simplifying calculations.
As rf. current is more convenient to measure
than r.f. voltage or power, the curves are shown
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¥ 2032 Belmont Rd. N.W.
Washington 9, D. C.

with current as the known parameter. Figures 2
and 3 show power dissipation ws. current, for six
sizes of lamp bulbs. Figures 4 and 5 show resist-
ance vs. current for the same bulbs. These latter
graphs will be useful in determining the size lamp
bulb to provide the proper resistance for loading
the transmitter. It may be seen from fg. 5 that
a 200-watt lamp bulb operating with a current of
1.3 amperes provides a 72-ohm load, while Fig. 4
shows that a 25-watt bulb with 0.0/ amperes or a
40-watt bulb with 0.27 amperes provides a 300-ohm
load. Of course, the bulbs should be capable of

dissipating the expected output of the transmitter.
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It a single bulb will not dissipate the expected
power, several should be used in series or parallel.

The series arrangement 1s somewhat more flex-
ible in that bulbs of unequal ratings mayv be used.
In thus case the current through all the lamps is
the same, so that the total power or resistance is
the sum of the power or resistance of the indi-
vidual units.

Units of unequal ratings should not be paralleled
unless it i1s possible to measure the current through
each branch separately. This is because the re-
sistance of each unit depends upon the current
flowing through the lamp, while the current n
turn depends upon the resistance. Therefore, it
(Continued on page 56)
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DX & OVERSEAS
(from page 25)

modestly admits that it is entirely possible the
KS4 call has something to do with his high re-
turns on QSL’s. . .. And by the way, KS54Al 1s
back on the air and using a 10 and 20 meter beam,
running about 230 watts. K5S4AC 1s now using a
Collins 32V1 and a cubical quad beam. . .. :
ZL3AB, who i1s DX Editor of ‘Break-IN,” ran
out of QSL cards after sending about 700 to the
stations. Les owes about 300 more and would like
for the boys to know that as soon as they can be
obtained from the printer they too will be mailed.
KH6QH has shoved off from the Islands, and

is now located in Palo Alto. He hopes to get his
old call back, W60ORT. . , CE3AG worked a
station signing VR6AB, who says he is on Pit-
cairn Island. Let's everyone face the East, keep
our fingers crossed, and hope he is good. . .
G3IAKU is going nuts waiting for a card from
VKI1VU, the reason being this is the only one he
needs for WAZ. Take it easy, Ron, you'll get it.
ZS8MK sent a message saying he had some
tough luck and couldn’t get in the contest on
account of awaiting pistons, conrods, and rings
for his Onan BC-12 power plant. Apparently, the
Import Control System was holding up these parts.
Shucks, there ought to be a way to get stuff
through for DX men, it weuld seem to me.
VK2PV is still trying to get something out of
C9AA, and at this point he is yelling for help.
At the present time I couldn’t even guess where
you could find C9AA. . .. Oh, by the way, did
you hear a guy in the contest signing W6RMG/
HLI? That was quite a surprise hearing some-
one on in Korea. . . W4RB(Q passes word along

The latest news in DX, EADAB
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that ET6AC is W2YE], and to QSL via KZAJ.
. . . A short time ago a letter was received from
W6GEOQ, who, along with his XYL, is working
at the airport at Keflavik, Iceland. They seem to
like it very much up there, and the only Ham he
has met so far was TF5TP, located in Akureyri.
This spot is about 40 miles from the Artic Circle.

3JA2AB - Monaco

The two fellows who went to Monaco deserve a
lot of credit for a business-like way of getting
on the air, which of course gave most of us a new
country. It was especially good because it was
done with the consent of the Monaco government,
and was the first amateur station to operate from
there. Yes, we haven't forgotten CZZAC and JAlA.
DLA4FS, Guy Kane, handled the c.w. end of things,
while Don Ross, DL4VI, took care of the phone.
They got on the air October 17th in the Royal
Hotel located in Monte Carlo, and ran about 100
watts input. The antenna was a folded dipole.
They made 581 QSO’s which was very good con-
sidering poor conditions. Due to being situated
under some high mountains, it was necessary for
them to work the W’s long way around. When
the elevator was running in the hotel the line
voltage went down to below 80, and since it was
42 cycle stuff, their equipmnt ran pretty hot. They
operated until October 24th—then leit for home
as DX condiions kept pace with their financial
conditions with both of them running low. 1 might
mention that they have received a number of cards
for QSO’s they didn't have. They are sending
out their QSL cards and would like to receive
yours providing you worked them. If you didn't
don't bother sending a card. Both Don and Guy
got a big bang out of the trip and appreciated the
snappy QS0O’s they had with most of the gang.
Of course from our point of view I think we all
got a kick out of hearing them on from Monoco
and should appreciate their efforts. . Speaking of
JAlA—we have 1t on pretty good authority that
he operated in Heidelberg—not Monoco. Better
scratch one,

1f any of you fellows work LJ2Z or LJ3B, don't
toss it out as a phomy. They are defimtely O.K.
and the correct mailing QTH will be found at the
end of the column.

There have been a number of fellows recently
that have wondered if now wouldn't be a good
time to have another Marathon. As you recall,
in 1948 we had a Marathon that ran for the year,
but we decided against repeating if for the years
1949 and 1950. A great many fellows seem to
think that with DX being on the rampage such as
it was during those years it would be well to
forget it until a future date. Now that conditions
don’t seem to be so good, generally speaking, aud
so many fellows making WAZ as well as having
around 200 countries, it might be a good idea
to stage another Marathon.

Of course it is a little late to start it as of
January 1, 1951, but if I would get enough opinions
in favor of it from you, 1 suppose we could start
it any time during the year, Well, let's see what
you have to say and we will go from there.
Remember, we -are just as interested in hearing
if you are against it as we are if you are for 1t.

W6LER in the mad rush to get an antenna up
for the Contest, put it up by the light of the
Moon, and as Gordon says, “it worked accord-
ingly”—lousy. He tuned it up on the garage roof,
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CW & PHONE
WI1FH 234
WEVFR 234
WIBES 23a
WaBxXA 229
WEENY 229
WEEBG 227
WerXxo 226
WNEPFD 226
G610 225
W6ADP 22s
WEMEK 225
WEGRL 224
W3IGHD 224
GERH 224
WI3LOE 221
WGESN 220
WGEITA 219
WEBHW 218
W3IEVW 418
WeAM 217
WESYG 217
WOPNQ 217
G2PL 216
WIPEO 215
W6GFS) 215
WaAAGW 213
wWaalT 213
VK3IBZ 213
WETT 212
PY1DH 212
WHEBRA 212
CE3AG 212
WEM X 211
WENNYV 211
VK2ACX 211
ZIL2GX 211
W6SAI 210
WEBPD 210
WeEMJIB 210
WGOEG 210
W6eDIZ 209
wavw 209
wWaAQw 208
WBHGW 208
WENDA 208
ZL1HY 208
W6ESC 207
VETIM 206
WA4BPD 206
LUGDJX 205
wemvaQ 205
wepPQT 205
WGEICY 204
WeDI 204
WEPKO 204
VvK2DI 204
KHECT 204
wacyu 203
IS2X 203
VE4ARO 203
w7aGul 203
W6ERM 202
weomC 202
W6GPB 202
W6AOA 202
KHGI1J 202
WTAMX 201
WEDLY 201
W6GDJ 201
WOKOK 200
KHEBA 200
VKS5JS 200
WETS 198
WEEFM 198
waiop 197
wobu 197
DLAFF 197
KHEQH 197
PY1A) 196
wewasn 196
G2FSR 196
WERBQ 196
Gacp 195
W6EUCX 195
WSKC 195
GeqQn 195
OK1FF 194
WEGAL 193
WETI 193

- ZL1BY 193
WGE6AVM 192
WEHX 192
wosQo 192
VKINS 191
W6 RW 190
WESRU 190
VK3JE 189
ONA4AIW 189
WSGEL 189
WONTA  iss
WEA WA ias

W. A. Z. HONOR ROLL

CW & PHONE
WBSDR 186
wWaCczo 185
WERLN 185
WESA 184
KHEVP 184
LATY 182
WOELA 182
WEKRI i81
WEIFW 180
WGEGEHV 180
CE3DZ 180
I11KN 179
WGUHA 179
VK4HR 178
G3DO 178
WIVND 1/8
W7DL 177
WouoXx 177
VKEKW 177
WEUIX 177
LX1FY 176
W6GIBD 176
KHGCD 176
Wi1AB 175
WeEWKU 174
WGECIS 174
WI7IFZIA 174
WEPCS 174
WeKUT i74
WETID 173
DL7AA 173
GSYV 172
OK1LM 173
wewwqQ 172
WGESRF 171
PY1LAHL 171
OK1HI 171
VEK2IHI 171
OE1CD 170
WGEEBAM 170
WePI 169
WSAFZI 169
G2VD 169
WeJIP 168
WGEANN 167
VK3ICN 167
W6ELDD 167
WEBVM 167
W6e6DUC 166
KHEMI 166
WGECEM 166
WEJK 165
VE7TGI 165
WGELRU 165
W6BUD 165
WGELN 165
WGEBIZIE 165
WGEEAK 163
WE&eYZIU 163
W70Y 163
VE7TVO 162
WGPH 162
IS6DW 162
W7ENW 162
VK4EL 162
W6GPDB 161
OK1SY 160
VK3IEK 160
WEPUY 160
JAZKG 160
WEMHB 160
I1IR 158
We6ECYI 157
W7BD 157
WQOUH 157
G3ITK 157
weqQD 157
WT7BE 156
KHG6LG 156
WGEBAX 155
VKSKO 155
G3AAM 154
WEKEYV 153
G3YF 152
G210 152
VK2QL 151
WGELEE 150
WGEFHE 150
WGEYR 150
WERLQ 150
WEGATO 149
OK1CX 147
WELS 147
WAacCYy 147
W7DXZ 146
WEAYL 146
VE&GD 146
WONRB 145
wéemuc © 14S
WELER 145
oK2S0 145
ONATA 144
cimi 144

Cw & PHONE
KHGPY 144
WT7LYL 143
11 XK 140
WGEONZ 139
WT7TKWC 139
W6EID 138
ZCiCL 138
WENTR 138
OK1WX 135
G3AZX 133
WETEU 133
WGERDR 133
WG6OBD 131
ZS2CR 131
W6IDZI 130
W7ASG 129
WEBIL 128
W7GBW 127
GHRIP 1327
GsBlJ 136
PEKGEHA 124
G5VU 124
WENRQ 123
WEMLY 123
ZS6CT 113
KG6AL 103
VKGSA 103
WTKWA o8
webug B9

39 Zenes
W3JTC 220
WENHBK 210
WAKT 219
WA3aDFPA 218
WOANT 218
WORBI 214
WINSZ 214
WeNUC 211
WIJNN 211
WJ30CU 210
WIlYE 2009
WI1ENE 209
WI1EBIH 200
W2ZHHF 208
W1JYH 208
F8BS 2006
W3EPY 205
W3ASG 203
WSLVD 203
walu 201
VE3QD 201
W2HZY 200
WaIwz 198
W4GG 187
W2GWE 195
W2CWE 192
W3DKT 192
WOLNM 192
WI1HX 191
W2AGO 191
WI1IAWX 191
OK1VW 190
WZEMW 187
WERSYC 187
W3JKO 180
WQOEYR 186
WOMXX 185
WI1ZL 185
KP4KD 185
WBRDZ 184
W3aDRD 183
W4INL 183
W3KDpP 181
WI1DQH 181
wWoTQL 180
VOSEP 179
VE31J 177
WOFKC 175
W2CNT 173
WBCVU 172
W4LVV 171
W2RGY 171
WoeLM 170
WeCTL 160
WIiNMP 169
W3IJTK 169
OZTEU 1609
W4VE 169
PY2AC 168
W2BJ 168
WTPGS 168
W4DKA 168
FOBO 167
WICYS 167
W4RBQ 167
VE3AAZ 166
WBLEC 1686
W4EBRB 162
HC20T 156
WAHAZEK 150

| WOGKS 158

CW & PHONE
W40M 158
WOAIW 157
I11AY 157
WOABA 156
VE4DO 156
WOYNB 155
DL1FK 1455
WSEVLEK 1535
WEWWU 155
I11AIV 154
wWoTQL 154
W2RDK 152
G3AKU 150
SM5WI 148
W2COK 146
W2GUR 146
GM3CsSM 14u
WZMEL 140
OK1AW 144
WOKYV 143
WELGD 142
TF3EA 14z
wWebuy 140
WSFEW Y
WOHUZ 137
WEEYT 13.
VETKC 133
WT7ETK 132
W6TE 131
CROAG 131
WEWJX 131
WSCP1 130
WT7BTH ] 2v
OE3CC 125
DLI1DA 147
WONZZ 126
VRSPL 124
WeMI 124
WGEMUF 122
KG6GD 121
DL3DU 118
WTHXG 118
WENRZ 11%
KL7TUM L1117
ZS2EC 1165
WE6JWL 114
WE6EYC 114
KL7GG 114
WEBVAT 110
WGe6FBC 110
WITGXA 105
WELEYV 103
WTLEE 21

38 Zones
W2ZHMJ 190
wWa2PrPubD 180
CM25SW 174
WSKPL 173
WBFJN 167
WBEYE 158
W2SHZ 158
W2GVZ 158
W2UEI 156
LUTCD 155
4X4RE 146
W3LVvJ 145
WBZMC 143
ZS2Z2AT 143
WOAZT 143
ZL3AB 143
VE2BY 140
WOFKH 135
VE3ACS 134
W4 FPK 131
wWarQJ 130
W3ZN 129
WORBA 127
WOMZP 126
FEBAB 126
WoTB 122
GW4CX 120
WEETJ 119
WOFET 118
VYETVC 116
WGCAE 113
KLTPJ 109
WTEYXS 107
DL3AB 103
WeFXL 03
Ci1CH 84

37 ZXonm
WI1KFV 171
wapqQl 100
W2IZA 160
Wawu 157
WA4IWO 149
WaFYs 147
ZL3CC 143
GMaUU 143

CW & PHONE
W4 ML 140
Wa2wWC 136
WOHUZ 134
W2AYJ 133
DL1AT 133
WTHKT 130
WADIA 129
VESJV 126
WI1APA 125
WOLNH 122
VE1EA 116
WEAX 110
WOFWwW 108
WTPK 104
WHHSW 104
W2BLS 99
OH3AOE 093
KLTKY 88

36 Zones
W4HA 151
WOWCE 136
WSMET 130
OA4AK 128
VE1PQ 128
111Z 126
W3AYS 124
FETM 124
WouLl 124
SVI1RX 119
W2BF 115
dX4BX 112
OE1FF 111
G3BrpP 111
WocCh 108
EA1AB 103
W2JA 102
WSEBK vy
VESAS o8

35 Zones
W20ST 146
WI1BFT 141
W4 DHZ 132
WoCKrP 132
WSFAN 125
OZ78BG 124
WSJUF 121
GeQX 121
WazZZ 120
WOoRQM 119
COB6AJ 110
WOIM:A 115
WOFNR 114
WEBAVH 113
WoGHBJ 110
W2HAZ 109
KZ51IP 108
ZL1QW Ly
KL7CZ 69

34 ZLones
WI1DEP 150
WENSS 133
WINLM 130
W4IYT 127
WIMZE 126
WI1IMRP 118
WSNTT 107
WEBJM 102
WEVEBI 100
G2BVN 91
WOWEN B3
WBPCS BO
WGBEUYV 66
WGEOKL 61

33 Zones
W4QN 110
W2SEI 100
wsQuUs B5

PHONE ONLY

39 Zones
WaDI 192
VQ4ERR 187
WEBVFR 173
HB9DS 164
WTHTB 161
VETZIM 145
DL1FK 125

38 ZTonms
W2BXA 168
W4ACYU 160
ZL1HY 157
WI1HEKK 153
WEBKQY 151

WENDA 149
asala 147

P

|

PHONE ONLY
FOBO 143
WaeAM 137

37 Zones
XEI1AC 192
W1lJCX 170
WORBI 175
PK4DA 170
W3LTU 169
WEBREU 163
CE3AB 183
WTMBX 158
VK3BZ 158
WOoWNH 157
GaDno 155
G2PL 154
WoPXH 153
WEBF 146
WIJNN 144
wWeTT 139
F8VC 124
WTMBW 107
C1CH 83

36 Zones
WINWO 174
WIMCW 171
WI1BEQ 164
WoHB 160
WA4ESP 152
W2DYR 140
WORBZB 139
GM2UU 135
WOoHP 131
wWarpDB 130
W4INL 129
WI1FJN 128
WEBALP 128
GG6BW 127
VETHC 123
VE3BNQ 122
WEHX 120
WIGHD 114
WBCYL 112
W3aDHM o6
WEeSA 02
FRDC 87

35 Zones
HC2JR 158
W4HA 142
WaEPCK 141
WORNX 140
WZ2ZRGYV 136
WECHYV 133
W2GHYV 131
HC20T 131
WOEYR 131
WOBVX 130
WOPRZ 124
WoCKP 124
GBQX 123
WRZMC 122
WPPUE 117
WSLWYV 108
W40M 106
W3PA 105

34 Zanes
WSASG 141
LUBCW 129
WSKC 125
W2ZVS 125
WALZM 124
I11AXD 124
Wauzx 123
WEBRBIQ 122
WSJUF 117
WOANF 115
W1BFPFH 105
WBUIG 100
W4IWOo 100
WBQBF 92
WOBFB 70
WINXZ 65

33 Zones
WOMIR 131
WSALA 122
WEWCE 119
WaAKT 118
WI2ZW 115
11VS 115
WBBFQ 114
WESDR 113
WEBNSS 112
VE3IBQP 108

| WaPQJ 100
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and 1t looked pretty good with the standing wave
ratio 1.5:1, but when he hauled 1t up on the pole
it was S5:1. . . . WIFH has his new J-element
rotary now resting happily on top of his 70 foot
sicel tower. | don't know how a beam can be
happy, but maybe you can figure it out. Anyway,
Charlie 1s at a new QTH, having been off the air
tor about five months, and says the new spot is
probably a little better than his old one. Oh, woe
1s us. his first one with the new deal was EAQAB,
14505 phone. . . . Welcome to OZ/BG to the
rionor Roll. Incidentally, his father is OZ/EU,
who happens to be the only other OZ in the
Honor Roll. . ..

LoYX has been troubled with 1TVI1, so he has
put s /7 and 4.5 megacycle finais 1n a tairly large
size, air tight, metal box with a blower supplying
air tor cooling purposes. Bob says he pians on
domg the same thing with the ower two hnals
while conditions are what they are.

W4VE thinks his sojourn mn Washington 1s
about over, and within a few months you may
see him setting up shop in another cdll area. Doc
nas done so much of thus during the past 15 years
tnat he thinks practically nothing ot it. ls that
ngnt, Doc?

KHOBA said we were a little confused when
we mentioned sending some gear to VKIC. It
wasn't VRIC, it was VKIF, who happens to be
the only one operating 20 meters and 1s on Canton
issand, which shows up on the country ust as
pritish Phoenix. The operator 1s Don >chroder.
L here is another Ham there, VKIE, but from the
jwoks of things, he won't be on Zu. He nstead
will make the 1V meter boys happy.

KHOBA has regular skeds with VRIE with the
thought of getting him to QRO and get a little
v X minded. VRIC is operated by the U.S. Coast
wuard on Makin lsland, which is in the Uilberts.
v R1A, 1B, and 1D are on larawa, which is also
1 the Gilberts. Most of this info was passed along
o KHOBA by VRI1B, who as Wireless Othcer in
the Colonial Service, issues all of these calls.
Andy, who is the KH6 QSL manager, has accu-
mulated quite a few cards and letters addressed
to VK4S1/VRI1 and he is returning them to the
senders, as he is quite certain the station was NG....

EAQAB is apparently new to DX, but 1s learn-
ing fast, and apparently with the right spirit. Frem
what I have seen, he QSL’s rather promptly. In
similar letters to W6AM and W4TO, EADAB
indicates that every time he gets on the air there
are at least twenty or twenty-five W's calling hm,
and he figures it might take two or three years
to work 25,000 W’s and then he can begin working
other countries. He says he has only been on
the air a month and he has great trouble with
W QRM. At the present time he is using a couple
of Hertz antennas but is building a rotary, which
he may have in operation by the time you read
this. Here is a quote from one of his letters:
“l have only 100 watts, but it is sufficient to go
out on the air and make all USA go behind me,
the same as many dogs behind one cat.” Sense of
humor, eh what?

It might be of interest to you, since it is puzzling
WO9HP, that VK9JC counts the same as the ter-
ritory of New Guinea. The station is located on
Los Negros Island. This, of course 1s separate
from Papua territory. . . . While on this country
business, there are a flock of stations falling under
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the country of Antarctica. For example, CE/7’s
VP8's, and LUJ3. Not all of these with this prefix
of course, are 1in the Antarctic area, but regardles;
of the country designated by the prehx, thej
count as one country.

PYIAHIL tells me that Brazil has now au
thorized operation of c.w. from 21.0 mc to 21.1
mec, and c.w. and phone from 21.15 to 21.45. By th
same token, they lost 50 kc. on the 20 meter banc
So don't be surprised if some PY asks for a cros
band check with him being on the 21 mc band.

W4LZM says it looks as though he is bein
transferred from Jacksonville, with a probab
destination being the Bureau of Aeronautics 1
Washington. . . . OKIVW adds a batch of ne
countries but is still waiting for a card fror
C8LS for his 40th confirmed zone. . .. W4CY
says some of the boys don't think he ever got
card from ACANC, and he occasionally gets tl
‘horse laugh.” We saw the card, and W4C\
has a WAZ certificate.

We are glad to add 11AXD to the phone se
tion of the Honor Roll. . . . SM7MS still need
Zones 23 and 39. At this time, it looks a h
rugged to get anything in Zone 23, but 39 is st
very possiblee. SM7MS, like most everyone els
is having trouble getting QSL cards out of ¢
tain stations. | guess this 1s a problem that
just can’t overcome 100%.

Bob MP4BAL, and his XYL, Cobi.

A lot of the boys want me to publish a list
the stations that don't QSL. To this 1 say, "C
please now.” Many of the stations you would I
to have on this black list are pretty well kno
as “not QSLing.” Some of these stations
written me giving their views on why they dc
send a card. Quite a few of the reasons w
brought on by W stations, and in many instar
where I may not agree with them, they are ¢
titled to their own belief on why they do or
not send cards. On the other hand, certain s
tions that some of you would like on this bls
list do QSL, maybe not to you, but to some
the others. Obviously, you can't truthfully
that these fellows do not QSL—they just dc
do it 100%. Up to the present time, 1 haven't
like sticking my neck out too far on this subjé
It seems to be out continually on one thing

another, and I'm sort of in favor of keeping on
shoulders what is left of the head. Maybe one

you fellows would like to stick your neck out

a “letter to the editor.” Don’t all rush for
honor, as I don't know that we would print

anyway. The above just goes to show you ¥

a change of the weather will do.
(Continued on page
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HE VHF DX SEASON CAME TO A SUDDEN END
for many of us on >daturday, November 25,
1950. A couple oi innocent-looking storms
'hich had been hanging off the Northeast Atlantic
oast combined forces and swept inland, bringing
inds of hurricane proportions to the entire North-
astern section of the country. As the storm moved
o the west it met snow-laden air from the central
vart of the country, resulting in rear-record snow-
alls in Western Pennsylvania, Ohio, West Virgima
hind Tennessee and adjoining states. The results
vere catastrophic for a very large percentage of
he v.h.f. workers who had let their ambitions for
higger and higher antennas outstrip their abilities
o design storm-proof structures!
Few of the brotherhood escaped unscathed.
2BV’'s 32-element beam snapped off the top of
is tower like a toothpick. W2BAYV, it is reported,
ost just about all of his mountain-top installation.
N2NLY was fairly lucky-his beam stayed up,
but was battered and bent almost out of commission.
V2] AV’'s tower folded over. K2AZ, situated on the
beach at Sea Isle City, lost his entire layout, in-
luding the cottage and the tower. Here at W2ZPAU
‘e were fortunate in escaping serious damage
‘hen the 50-foot A frame crashed down on the
oof. Qur estimate of the mortality rate on v.h.i.
sam antennas in the Northeast 1s about 50% !
Needless to say, the bands have been abnormally
uiet since this debacle! Some of the more per-
istent of the gang are showing up with hastily-
igged indoor antennas or quick repair jobs. But
will be quite some time before the big guns
re all back in action agan,
The news of the storm has over-shadowed the
ore routine news of band openings, DX, etc. In
act, cut off as we have been from our usual long-
ange QSOs since the loss of our main sky-piece,
e have not heard any late news about outstanding
jork on our uhf. or v.h.i. bands. This “quiet
sriod” has given us a good chance to do some se-
ous thinking about another aspect of our hobby—
ne which seems to have been neglected to a great
tent lately.

rgency Preparedness and Civil Defense

At this time Civil Defense and Disaster Service
anners are working overtime in their attempts to
repare their communities for any forseeable emer-
sncy— man-made or natural. To date, the status

the radio amateurs in this planning has been

ry poorly defined. In the event of a peacetime
{ssociate Editor, CQ. Send all contributions to

M. Broum, W2PAU, 88 Emerald Avenue,
"estmont, Collingswood 7, New Jersey
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Conducted by E. M. BROWN, W2PAU*

disaster which mught disrupt normal communici
ttons, the amateurs are and have always been ready
to lend assistance wherever possible. But in the
event ot war—777 During the last two major
conflicts, radio amateurs as such were ordered oft
the air immediatelv. Their facilities and experience,
their networks and orgamzations, were virtually
disregarded in the gearing of the nation to a war-
time regime.

Next time, (if there must be a next time), we are
assured, things will be ditferent. It we show that
we can do the job, we may be used as part of the
Civil Defense Organization. On what basis? Facil-
ities for local communications will be the primary
requirement, and of all our bands, ten, six, and
two meters will be the most suitable, and most
probably available. Ten meters might be used on
a conditional basis, as the DX abilities of this
band would have an important bearing on security
matters in time of war. All of which explains why
we're discussing this matter in our ‘' VHE" column.

We certainly have a long way to go before we
can offer any sort of a workable emergency-com-
cunications plan utilizing six-meter or two-meter
amateur facilities to the defense planners. In many
of our larger cities, local v.h.f. activities has been
maintained at a uniformly high level. In most ot
these cities a reasonably large number, of v.h.i
mobile units have been put into service and operated
with surprisingly successful results. However, in
many other sections of the country (not excluding
some of our largest cities) activity on the v.h.i
bands has been so sporadic and scattered that there
has been little incentive for the gang in these areas
to develop mobile gear of these bands.

We find it hard to explain the reluctance of some
of the hams to exploit the higher bands. In many
ways our two-meter band is the best band for local
work (out to 50 miles or more) that we have
available at this time. It is virtually immune from
the effects of natural QRN. The problem of QRM
from DX stations is just about non-existent. An-
tennas can be made fairly small and inconspicuous,
if local coverage is all that is desired. Indoor an-
tennas, even high-gain beams, are practical. Due
to the absence of QRM, low power is generally
sufficient to provide solid coverage of any of our
biggest cities. The problem of TVI should be
easier to cope with than on any of the lower fre-
quency bands, since none of the harmonics of the
two-meter band fall into TV channels.

Mobile operation is in many ways more practical
here than on the lower bands. Even if the security
considerations mentioned above did not dictate
the use of the v.h.f. bands for civil defense planning,
the qualifications of the bands themselves should!
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Two-Meter Mobile Considerations

Mobile operation on the v.h.f. bands poses some
unique problems. Although it is possible to get on
the air by tossing a simple modulated oscillator
and a super-regenerative receiver into the car and
hanging a “J” antenna on the window frame, this
type of installation is certain to lead to disap-
pointments, In just about all sections of the country
the trend on the two-meter band has been toward
the use of superheterodyne converters working into
narrow-band i.f. amplifiers for fixed-station re-
ceivers. This implies that the station equipped
with a modulated-oscillator transmitter is not going
to be able to communicate successfully with a
majority of the fixed stations. Nor is the MOPA
approach much better." It seems to us that the only
proper approach to the problem of mobile trans-
mitter design is to assume that crystal control is
necessary. Of course, a stable VFO would be just
as good, but have you considered all the problems
involved in holding a VFO to a frequency stability
of about twenty parts per million as it is jostled
around in a mobile installation? That's what's
needed, if you're going to work most of the sta-
tions now on the band!

The problem of transmitter power is another
tough one to decide. In the Philadelphia-Camden
area the average power input of the two-meter mo-
bile transmitters now on the air is in the order of 3
watts. This is quite a bit less than the average input
of the ten-meter mobile gang, and may account to
a great extent for the somewhat poorer coverage
which the two-meter boys are experiencing. The
concensus now seems to be that we should aim a
little higher—perhaps inputs in the order of 10 watts
would be a better compromise between battery-
drain and results., Most of the commercial mobile
services have found it necessary to go to still
higher power for consistent coverage. The most
popuiar mobile transmitters for police, taxi, tele-
phone and similar applications run in the order
of 50 watts input. (Nevertheless we have had a
lot of enjoyable Q50s during the past two years
on two meters with our mobile rig, which runs
2.25 watts input to the pair of 6C4s in the final.
Don't let this talk about high power scare you off |)

The ideal receiver for v.h.f. mobile work would
probably be a narrow-band superhet, with all
possible means of noise elimination. Although this
is easy to say, it sure ain't easy to do! As many
of the fellows who have tried to build converters
for their BC receivers have found, the problem
of oscillator stability is nearly impossible to lick
without going to a crystal-controlled high-irequency
oscillator. It is probable that if the demand for
two-meter converters suitable for feeding into the
typical car radio continues, that crystal-controlled
double superhets will come into popular use. QOur
own opinion is that they would be mighty tricky to
tune while bouncing along in an automobile. (And
ther:! )will still be plenty of other stability prob-
lems

The next approximation to the ideal would be
the use of a somewhat wider-response i.f. system,
to minimize the problems of receiver oscillator
stability. This is a good, practical solution, and
has been used successfully by many of the gang.
The bad part about it is that it requires virtually
another complete receiver in the car, with the at-
tendant battery-drain and space prubluns However,
if you can see your way clear to mounting a 522
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(or equivalent) if. system somewhere 1o the car-
it may be remotely located in the trunk—you'll
be well on the way to having a good amateur
mobile two-meter receiver. One way to cut down
on the number of tubes required in the if, noise
limiter, and audio system of this type of installa-
tion, is to go to a super-regenerative second de-
tector. Properly handled, this circuit can give
performance as good as almost any other type
of detector under typical mobile conditions, and
the band width can be made sufficiently small tc
eliminate most of the QRM problems which ma
be encountered. The noise-limiting action of
super-regen detector is quite effctive, and is prob
ably as good as any other type of AM noise limiter
The easiest solution, and the one which has beer
adopted by the majority of the mobile operators
mthmnurmdcnfacqumntances,utom :
old, tamiliar straight supcr-regenﬂratwe receiver
Bad as this may sound, it's a lot better than noth
ing | It is essential to include an r.f. amplifier :
part of any super-regen receiver. It is virtuall
impossible to receive even very strong signals 1
the neighborhood of any super-regenerative r
ceiver without an r.f. pre-amplifier—and a lot ¢
those with r.f. stages are still pretty offensive
But an r.f. stage does help to cut down radiation
and should be included even though the improve
ment in performance does not seem to justify th
added complexity and size of the amplifier. Let
not rule out the “hiss-masters” — without ’er
there'd be a lot less guys on two-meter mob
today | And there is one real bonus in using no
selective receivers in the cars—they can, in
pinch, receive the signals of modulnted oscillatc
transmitters, and if we are ever called
provide battery-operated “handy-talkie” equipment
tl_lercl's a good chance that they will be just tk
simple,

Some of you are sure to be wondering why
have said nothing about FM. Although there is
great deal of evidence to the effect that the use ¢
FM would be advantageous in a mobile system suc
as we are discussing, the fact remains that ther
are very few ham stations equipped with good FJ
receivers. And there i1s no standardization as
deviation or a.f. response characteristics. Unle
an entire network is set up with standardized F!
equipment, most of the advantages of FM wot
be lost. The use of AM (and for mobile, the mo
AM the merrier|) makes it possible to receive
signals on almost any ham receiver, even
broadest super-regens.

Now for the final consideration in the mob
installation—the antenna. Here we are going
sneak in a dig to the effect that it is a lot easi
to rig up a mobile antenna using vertical polari
tion then using horizontal! But we r 1ze tk
many sections of the country are firmly in fav
or horizontal—and in these sections the mobile

- should equip his car with some sort of horizontall

polarizaed aerial system or take a licking of 3
4 S-umits!

There have been several proposed solutions
the problem of designing an omni-directional ho
zontally-polarized array suitable for mobile
The Halo” is one answer—but more than ¢
should be stacked to give reasonable gain.
“Turnstile” will give a general-coverage patte
but it takes four dipoles in a stacked turnstile
rangement to do the work of a single vertic




dipole! A “swept-back” dipole or “Ram’s Horn"
system has been used in some areas, for example,
on the FM-equipped busses and trolleys in the
Washington, D. C. area. In many cases, it 1is
practical to mount a small directional array on the
car, perhaps with means for rotating it from the
inside. This is the ideal arrangement, as antenna
power gain goes up fast when directivity 1s em-
ployed. (And here the horizontally-polarized guys
are lucky—those elements are sure twig-catchers!)

There are fewer problems involved in a verti-

lly-polarized installation. A simple quarter-wave
od operated as a ground-plane radiator against
he metal top of the car does a pretty good job.

any of the boys have found that a vertical cowl-

ounted standard broadcast set whip will do O.K.
E? it is entended out to about 34 wave length. (Ap-

rently it works as a form of J” antenna, with
he windshield support post forming the other leg
f the matching stub of the “J”). Any form of
ipole antenna, if arranged so that a substantial

rt of the radiator extends above the top of the
rar, will serve the purpose.

But at best, these antennas are a lot smaller
han those used by the ham mobile operators on
he lower bands. If we are to equal their accom-
hlishments on the v.h.f bands we must use larger
herials. A two-element vertical colinear mounted
bn the rear bumper of a car is about equivalent
o the typical ten-meter whip in size. Seems to us
hat it would do a better job than an 18" whip on
he roof! We can hope to gain more through the
levelopment of bigger and better antennas for
nobile use than in any other department. And
on't forget the benefits of height. If you plan to
perate from the car in a fixed position for any
-ngth of time, why not bring along a length of
xtension feeder and a long pole for the antenna—

will help a lot!

There’s a lot more that we'd like to say on the

bject of v.h.f. mobile operation, but perhaps
e've already overdone it in this space. The sub-
sct is of great interest to many of us. To those
f you who can’t see much sense in even talking.
hout v.h.f. mobile work, we apologize, and we'll

» getting back to DXing in the near future!

he Month in Review

October 24 to 27: The two-meter band was in
bod shape for long-range tropospheric contracts
the Gulf Region. W5DSB heard W4HHK early
the evening of the 24th and, during the Gulf
oast Emergency Net drill, caught W35DCV of
ustin. Later he worked W4HHK, W5QI0, heard
V4AKIP of Atlanta, but no QSO resulted. Activity
1s at a high level, with WS5QME, WSEYY,
5SM, WSNLP, W5JBW, W5RCI and W5A0A
1 on deck. During the evening of the 25th W5AG]
Dallas got W5JTI and WS5MKP. WS5FSC got
rkansas for his S5th state. WSFEK had 4 contacts
ith W5JTI in one evening! The 26th seems to
ave been the best night of this opening. W5JLY
San Antonio got W5S5EM near New Orleans,
d there were many opinions expressed that if
ere were any real activity in Georgia and Ala-
2, working these states would have been a
nch!
October 28 : An aurora opening affected both the
v and two meter bands. On six meters, W30JU
orked WIPWW at 1435 EST. VE1PQ heard
eral Wls between 1450 and 1506 EST. W4AO

as active on two meters, and his log shows a
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good cross-section of the activity, with Wls IZY
and HDQ, W2PV, W3LNA, W3INKM, WBDUL,
W9s SUV, WOK, EHX, EGH and VE3AIB, and
all worked: and WIMNF, W2NLY, W4IKZ,
WB8WXYV and W8FQK heard but not worked. The
aurora session apparently continued until about 1930
EST. The effects of this ionosphere storm continued
throughont the week with occasional scattered re-
ports of auroral effects noted on six meters. The
only reported sporadic E activity in the northern
hemisphere during this period was a contact be-
tween W7FGG and W7JPA at about noon on the
20th. Considerable six-meter DX activity, possibly
of the sporadc E variety, was noted in South
America during this period, however. |

October 29: A two-meter troposphere opening
across the northeast part of the country gave
several of the boys in Central New York state a
chance to swell their states-worked totals. W2ZHB
got WONSF, who was booming into Rochester
with an S9 signal. Other W9s worked by W2ZHB
were FBJ, ASM, GSY, ZHL and GWL. Others
in the Rochester area who participated in this one
were W2UAD, W2TKY, W2YYI, W2RTB,
W2UXP and W20RI. WIUIA got W2GBK for
state #10 and WS8NNF for state #11. WIGSY
sez that he sat there and worked 8 W2s, 2 W3s
and 2 WB8s, and didn't even go out to turn the
beam once! This was apparently a typical ground-
wave opening ; much of the area affected was cov-
ered by a heavy fog. No signals west of the 9th
district were reported heard in New York, and
apparently the opening did not extend much be-
vond Rochester in the East.

November 10: W@OB]JL reported that he had
several nice two-meter contacts over the 300-mile
plus path between St. Louis and Wisconsin.

November 13-19: W70QLZ reports that two-
meter signals between Phoenix and Tucson were
the best he had ever heard them. On the night of
the 15th W7NVN was booming into Phoenix
like a local.

November 18: The six-meter band came to life
with a nice sporadic E session during the late
hours of the morning. W8UZ and WB8NQD re-
ported W50OME, W5DSB, W5FSC and W4MS
between 1050 and 1155 EST. W4MS heard the
WOMBIL. Beacon, and then went on to work
WENQD, VE3AET, VE3AXM, VE3ARV and
WRUZ. November 25 to December 5: This period
will probably go on record as being just about
the worst for v.h.f. activity of the entire year. We
heard that there was a bang-up ionosphere storm
scheduled. Did anyone hear any results from it?
We were too much concerned about storms in the
lower atmosphere to worry much about the ione-
sphere. And now, just as we have most of the
debris cleared away, come reports of new hurri-
cane warnings posted on the Northeast Atlantic
coast. We hear that tornadoes have cut a wide
swath through the Midwest Section. Floods threaten
in many sections as the warm spell melts the heavy
snowifall of last weekend. Well fellows, let's put
'em back up bigger and better this time!

in the Mail

WSFEK tells us that he is building a new 15-
element two-meter array using 5/8-wave spacing
between the stacks. He passes along the information
that the Metal Goods Corp. sells 1/8-inch diameter
hard drawn aluminum rod which is as cheap as

(Continued on page 51)
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Conducted by RALPH V. ANDERSON, W3NL*

ITH winter approaching many will be
making “southern” trips. If you plan to
visit Mexico, be sure to nvestigate the
possibilities of operating mobile while in this coun-
try. For further information you mght contact
WILLX, or XE1PA/PB who may be able to assist
you. One item worthy of repetion is to make
a schedule with someone in your home town with
definite times and frequencies even though vou know
you will not be in his area. Quite often you can
contact a third station who can hear both of you
and traffic can be relayed. Because of many
requests we once more ask all operators to be sure
and indicate on a “mobile” qsl that the station is
mobile so he can get proper credit for mobile oper-
ation. Preferred method 1s to follow the call by
the word “mobile” or “/m”. This seems to be
the pet gripe of mobile operators, leading by a
wide margin the one about the high-power boys
sliding in on their frequency.

The Akron Group

The Akron Group consists of about 30 mobile
units in the Akron area, practically all of which
are ten meter phone. The group operates more or
less as a branch of the Buckeye Shortwave Radio
Association, but the mobile group is not limited
to members of the Buckeye Club. The net frequency
is 29.560, with 29.520 as an alternate. Activities
are controlled by a fixed Net Control station. The
group has plotted signal strengths between mobiles
spotted at various strategic points throughout the
area and the Net Control and other fixed stations
in order to provide the best signal propagation
routes from one point to another. As an example
of activities a “hidden mobile hunt” was staged.
Activity was controlled by the Net Control station
who plotted signal strengths on a map of the city.
It did not take long to locate the station which
“just happened” to be conveniently by a tavern
and the proper “refreshments.”

As is usually the case most of the fellows operate
ten although a few of them are multi-band. WELBH

is just completing an aeronautical mobile installa-
tion.

* Send contributions to RV, Anderson, 2509 32nd
St., S.E., Washington 20, D. C.
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Primary Protective Circuits

One of the greatest problems of mobile installa-
tions is that of fusing the dynamotor. At the high
currents-low voltages encountered, resistance val-
ues that normally would be i1gnored will cause
considerable loss in high voltage. The large size
wire used from the battery to the dynamotor
creates the problem of inserting an adequate fuse,
or circuit breaker. One of the most common fuses
employved is the “60 amp” type usually emploved
in commercial circuits, Physically this type works
excellently, and connections are easily made with
large wire. One thing sometimes overlooked how
ever 1s that a 60 amp-115 volt fuse is not a 60 amp
6 volt fuse; however this can be remedied by in
stalling lower amperage 115 volt fuses. Many of
the fellows use the circuit breaker from the PE103
unit. Two of the circuit breakers are rated (1)
40 amp release with 7 amp contacts and (2)
amp release with 30 amp contacts. Most fellows:
find however that the former alone will servg
satisfactorily even though the contacts are rates
only 7 amps.

In any event be sure to fuse all circuits. W
still recall the qso we overheard when one felloy
didn't use a fuse and a short-circuit resulted 1
burning up his car.

Maritime Mobile Amateur Radie Club

Activities of the MM’s have been hampered
somewhat by the peculiar behavior of the te
meter band. Some of the gang have made som
excellent contacts while within the three mil
limit when they are no longer classed as a mari
time mobile and therefore are not restricted t
the ten meter band.

Additional fixed-stations quahfying for the M)
certificate by working 30 MM's are W6GA
W3AS, WIRYS, W2MEG, G6KC, W4PO
W2DFS, and WI1AS]J]. When vou forward vo
30 gsl's to W3NL for confirmation purposes, d
not include return postage. The club pays th
expense and requires that the Secretary retu
cards by registered mail.

National Calling Frequency

Don't forget that 29.640 has been established
the national mobile calling frequency. There ar
a great many standby receivers constantly mon
toring this frequency.



OW MANY OF You have worked YL W6HBO
/MM? That's right, /MM. Billie Adels, who
hails from San Francisco, is, to the best of

our knowledge, the only woman radio operator
in the U.S. Merchant Marine. Seems we're rather
late in hearing about it, but for the past six years
she has sailed aboard foreign and American ships:
on foreign ships during World War Il because
the U.S. government wouldn’t allow U.S. shippers
to employ women. Right now, and for the past
year, she's on the SS Gulf Banker, plying the
Caribbean Sea.

We heard about W6HBO from YLRL P/C
WIQON, who in turn learned about her from

W8DQO, Marge, who has worked W6HBO/MM
several times. Marge, by the way, has gone all out
for contacting /MMs since she first got on the
air in January '49. Holder of No. 1 /MM Hon-

orary-Associate certificate, to date she has worked
115 /MMs, 86 confirmed.

Seems that CQ really gets around—and that
the YL's column gets read! A note from WZEHR,
Marguerite Beneke: “Tex and I moved into a
hotel in Indianapolis several days after CQ (Sept.
'50) appeared with my writeup in the "YL.'s Fre-
quency —and it seems that every ham's MYL had
read it! Thought vou'd like to know that they
were all in accordance with my firsi reactions
and wanted to know how to change and enjoy
ham radio! Tex and I left Indianapolis after a
week, ready to collapse from the 24-hour activity
on 10 meters. We were given a royal welcome—
even a hasty hamfest occurred Labor Day—and
all due to your CQ article. If only 10 meters would
open now while my call is familiar to CQ readers,
mayvbe I'd get out better with my little ‘peanut
whistle’ I”

YL/OM Contest

Initiated last vear, and found to be so popular
it will be continued, is the YL.L/OM Contest, spon-
sored by YLRL. Here are the dates; mark ’em
down in your calendar of ham activities: Satur-
day, February 24th, 6 pm. EST, to 11:59 p.m.
EST Sunday, February 25, 1951. Any and all
licensed OMs are eligible to participate; YlLs
must be members of the YLRL. Operation may
be phone, c.w. or both, with cross-band and c.w.
to phone QSOs permitted. Exchange QSO num-
ber and location. For scoring count one point
for each station worked (YL to OM, or OM to
YL only); multiplied by the total nqmber of
States. Canadian Provinces, and Countries (out-
sidle W/VE) worked. Stations and multipliers
count only once, regardless of bands or modes of

* Send all contributions to Box 35, Jemes Pueblo,
ew Mexico.
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Conducted by LOUISA B. SANDO, W5RZJ*

operations used. Logs must be postmarked not
later than March 3, 1951, and mailed to YLRL
V.P.: Dorothy Willett, WBUDA, 3513 Fleming
Road, Flint 5, Mich. Confirmations are not man-
datory, but will assist in cross-checking if neces-
sary. Please send in logs regardless of size of

score. Prizes: For the highest OM score, a gold
loving cup donated by WBUDA. For the highest
YL score, a silver loving cup donated by WIBFT.
Both cups will be awarded on a yearly basis, with
a three-time winner obtaining permanent posses-
sion. Awards will be made to the highest phone
scorers as well as to the highest c.w. scorers,
both' YI. and OM and, in addition, to the second
and third place scorers in the over-all compe-
tition.

Make it a date!
Here And There

Another YL. has been appointed as SCM. In
the middle of October W6YYM, Ellen White,
took over those duties for the San Diego Section.
“SCM means work,” says Ellen, “but the type
of work I enjoy very much, so hope for coopera-
tion from all S.D. area.” W6YYM, by the way, is
now attending State College with the ambitious
program of an engineering course.

Other S.D. news: W6IGP, Carol, had to resign
as president of the club as she's working nights
at CONVAIR. W6YXI, Neva, is taking over,
and we hear there are big plans under way for the
club’s annual Christmas dinner, to which members’
OMs and jr. ops are all invited.

Latest convention, and about the last for the
season, we guess, was at Burlington, Vt., i
October. It brought together these Yl.s: WIMDYV,
WIRYJ, W1SAJ, WIMWI, WIFT] and VEZHL

Romance, wherever it may be and in whatever
manner it may be carried on, always pulls heart
strings. Recently, way out in this far corner of
the U.S.. we came across this headline in the
Alberquerque Journal : “WA4KYT and W3LID Wed
After Radio Courtship.” A good writeup, too.
Seems that on October 30th W4KYI, Frances
Lee Brigman, and W3LID, Jack Krepp, were
married at Kannapolis, N.C., after a courtship
via ham radio to which other hams had been
listening with interest for nearly a year. And to
keep the ceremony really a ham matter, W4GOB
performed the ceremony, W4IYM was best man,
W41.SB was matron of honor, W4CXI gave the
bride away and W4NJG stood by to receive con-
gratulatory messages for the couple. After giving
the bride away, W4CXI, Frances’ father, “broad-
cast” the ceremony by giving a running account of
it to W4N]TG, but, of course, nther_ hams a_l] over
the East Coast listened in and radioed their con-
gratulations.
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FB Frances and Jack, and congratulations from
all the rest of us!

Travelogue

Due to space limitations in December CQ, the
account of our visit to YLs en route to the Wesy
had to be held over. Picking up the track again,
as you saw from the new call (and how we hated
to give up OOH after having it in three districts])
we did make it back to New Mexico. From Chicago,
where we had to QRT the story of the first part
of our trip, we headed south to St. Louis, and half
way mark across the country.

Stopping just outside of St. Louis at Alton, Il
WOILH, Carrie Jones, and her OM, WO9ICN,
made us welcome. Carrie had been working 20
phone all day with the TVI-proof station ICN had
newly completed for her, and a beautiful set-up it 1s.
A 75A receiver, a 32V2 (completely T VI-proofed
by ICN by the dint of much time and labor) as an
exciter into a kw. final, and a 20-meter rotary atop
a 60-ft. steel tower. Both ICN and LH have been
on the air for twenty vears. Now Dale does all the
building and Carrie all the operating—what we'd
call an ideal arrangement! A former secretary-

treasurer of YLRIL, Carrie operates c.w. and
phone, both DX and rag-chewing, has 35 wpm CPC,

has twice been SCM, has held commercial tickets -

and cui'luring the war taught communication at Scott
Field.

During the evening W@ADBD, Leta Willis, and
her OM, WAONEYV, came over to rag-chew and
we all had fun looking over Carrie's scrapbook of
photos, many of them of the YLs at earlier club
meetings, Field Days and hamfests. Seems the St.
Louis area.once had quite a group of YLs but a
number of them have now moved -elsewhere—
WOJTX, etc.

Ieta, like Carrie, is an old-timer in ham radio,
licensed since 1929, Former president and earlier
secretary of YLRL, Leta has been active on most
bands, phone and c.w. During the war she, too,
taught code at Scott Field, and she has also taught
in the public schools. Not teaching this vear, we'll
be looking for WADBD on the air.

We had hoped to meet some more of the St. Louis
YLs, but the particular evening we were there
happened to be the occasion of a meeting of the St.
l.onis Area Radio Club Council and both WQAPFO.,
Marie Van Aller, and WQAGO]J, Alice-May Stewart
(who is secretary for the Council) had to attend
the meeting, Sorry to have missed you gals, as we
especially would have liked to hear about Alice-
May’s recent vacation trip to Hawaii. We hear

that, among others, she met KH6AM, JO, AEY,
FD and FE.

The following day, driving through the rolling
Ozark country, brought us to Rolla to visit
W®BPE, and his XYL. Having corresponded with
Maxine for some time, we knew she had been

. studying for her ticket, but were surprised to find

she had already taken the exam and is now the
proud owner of W(. Maxine, by the way, is
working for the Geodetic Surveey while her OM
finishes up his degree in EE, then she hopes to
finish up her degree, too. Right now they're both
on the air on 40 and 80 c.w. using a couple of
ARCS's and a BC348 receiver. In addition to ham-
ming we found we shared hobbies of Kodachrome
slides and record collecting, so another pleasant
evening was stored away for memory.

Leaving early the next morning—for Owen had
to get to classes and Maxine to her job — we
reached Bolivar, Mo., just in time for lunch with
WORAW, Bertha Bland, and OM, WOAFXW.
Formerly living in Kansas City, WOFXW recently
retired as district chief on K.C., fire department,
they sold house and furnishings and bought them-
selves a 30-ft. house trailer and a Chevy suburban
to pull it, with the idea of traveling anywhere
fancy happens to take them. Of course, visiting
hams will be part of the schedule, and they were
at the QTH of WODEQ when we caught up with
them—just in time, too, for they were about to leave
for the Rio Grande Valley and Southern Texas.
WOFXW and WORAW are well equipped ham-
wise for their travels (and all ways, too, in their
comfortable trailer). They can operate mobile as
well as portable for the suburban is equipped with
TBS transmitter and separate converters for 10,
20 and 75, and a whip antenna. In the trailer they
have a 32V2 transmitter, NCI83 receiver and
various antennas to be strung up as the location
permits.

While Bertha whipped up lunch in her trailer
kitchen, Stan told us how she got her ticket. Seems
Stan wanted to learn the code to get his own ticket
so he got a key and oscillator and had Bertha send
to him until he was copying at about 8 wpm. Then
he switched to tapes and over-the-air copying. One
evening after Stan had his ticket they were visiting
another ham and listening to some c.w, on the re-
ceiver. Bertha commented, I can copy that.” Stan
handed her paper and pencil and she copied solid
sections of it, much to his surprise, for it was about
18 wpm. Having learned the code while she sent
to Stan, Bertha copied the c.w. in her mind as she
did her work in the kitchen, unconsciously building
up speed as he did with his tapes, etc. Delighted
Stan encouraged her to study theory and had
her building equipment in his workshop. Both
WOFXW and WORAW are now Class A so you'll
be hearing them on most bands this winter far from
the snow flurries and wherever the sun shines warm.

After nearly two weeks of traveling and visiting,
pleasant as it had been, we were ready for home
so settled down to two days of steady driving across
Kansas, Colorado and over Raton Pass down
through New Mexico to sunshine, blue skies and
life in my OM’s Indian village. To all of those who
showed us such wonderful hospitality, our sincere

thanks. The pleasant hours and new friendships
will long be remembered. 33.

YLs attending the San Antonio Convention in August.

L. to r., standing: WEPTW, KOG, OQT, MJU, DRA,

PFU, OTU, JAD, and PKL. Seated: PTR, QXR, PTI
and DQF.




WE GUARANTEE that RIDER BOOKS will show you

how to get MORE out of your investment in ham gear---

Whether you're a fully experienced radio ham, a newly licensed amateur, or a SWL . . . knowing the answers
to what —when—where —why —and how . . . will make it so much easier for you to ENJOY OPERATING!

am shack should have a "scope. Every man

PV 1l-equipped h
Every well-equipped ig should know the instrument thor-

who builds and operales a | . - vethine vou should know
[ r | g nractii ;ul ll‘l-l’llk. [1‘”- }1*LI t”-.-Ll_»f.hH".L_ You = 'l u |
I;:l:ll:-hnz}t}:‘ng?-L.n%lf-::w-pr‘ WHAT it is . . . what il can DO... and
HOW to use it properiy:

ENCYCLOPEDIA ON CATHODE-RAY

Z OSCILLOSCOPES AND THEIR USES

by Joha F. Rider and Seymouwr D. Uslon
The FIRST and ONLY book that so fully and clearly
describes the 'scope . . . its construction . . . its capa-
bilities . . . its applications in communications, engi-
. neering, research . . . m&h thEUS?nds of time-saving
rsaving references, charts, waveiorms, eiC.
aniﬂlaggcﬂiﬂacfpes produced during the ;:a's.t ten years, a.t:ﬁntaleﬂ
more than 70 different models, are accurately described—with sp

icati nd wiring diagrams. :
hcg};r:smz to buy gr puild a ‘scope? This book will help you select the

| the book wiil
est suited to your needs! If you already own one,
L};E:ﬂ-rbynu how to ingmase your instrument's usefulness in a thousand

and one ways. ‘
992 Pages + 500,000 Words ¢ 3,000 lllustrations

8" x 11 Size » 22 Chapters * Completely Indexed
Easy to Read « Cloth Bound..............And only $9.00

=) - -
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Beat the Tube Shortage! Stay On The Air!

This Sensational New RIDER Book Shows
You HOW to Do It!

RECEIVING TUBE SUBSTITUTION GUIDE BOOK
by H. A. Middleton
For AM-FM-TV Receivers and
Allied Equipment! |

® 2500 Radio and TV Tube Substitutions Are
Listed!

@® TV Receiver Filoment Wiring!

® Heater Substitution Wiring Instructions!
® Tube Types Classified By Functions!

® And A Wealth Of Other Priceless Data!

TV and OTHER RECEIVING ANTENNAS

fri‘w{:rr and Praclice)
by Arnold B. Baoiley

Tells you ... WHAT each type can do . . .
HOW to wuse it . . . and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions—you'll find the an-
swers in this book! Radio amateur, manufacturer,

engineer, student, service technician—all can use
this text. WE GUARANTEE IT! Antenna data never before published any.

where will be found in it. And it's readable—because mathematics has
been translated into charts and graphs.

606 Pages . . . 310 Hlustrations........And only $6.00

Order this RIDER

+ 2 .
51 . L 0 insts vour own TV receivelr:
Planning to install you information on all

book, the text that gives you omplets

the mec m.!"r_:%‘i-;ﬂui electrical ‘Lu:'uhh; ;1.'[:1-h—'~,.
1 TI'H' INSTALLATION TECHNIQUES

. by Somuel L. Marshall . .
= KNOW the absolute facts about such things as icé
loading, wind surface, and mounting requirements—
_  whether for short chimney-attached mast or an 80 ft.
tower, including foundation. |
HAVE at your fingertips, accurate data on receiver
adjustments in the home . . . mun cipal regulations
* = governing the instaliation of TV antennas and masts
in all of the major television areas in the U S.
SURE to help you wherever and whenever any parl of thle installation
requires “doping out”! A TIMELY and IMPORTANT book!

554 x 8% Size
336 Pages + 270 Hlustrations
Cloth Bound And only $3.60

"
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FM TRANSMISSION AND RECEPTION

by John F. Rider and Seymour D. Uslen

The entire system of frequency modulation is ex.
plained thoroughly . . . all types employed in ama-
teur radio, television, broadcast, railroad, aviation,
marine, police, point-to-point and mobile receivers.
Basic theory, transmission, reception, circuit de-
SIgn and servicing are covered, with mathematics
kept to a minimum. Almost all of the presently used
FM commercial transmitters are described in detail.

416 Paoges, Profusely l"uﬂrnfed....,..“.......H......$3.ﬁ0
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EIIHA! In addition to tube information . . . this sensational book
contains material on Cathode-Ray Tube Characteristics, Complete Tube
Characteristics Chart, Ballast Tube Data, Pilot Light Information,

Resistors—Capacitors—Transformer Color Codes, Transformer Substi-
tution, Fixed Condenser Substitution, etc. . . .

208 Pages in Heavy Durable Paper Cover. 8" x 11*

New . .. Revised . . . Enlarged
RADIO OPERATOR'S LICENSE Q and A MANUAL

by Milton Kaufman
All the QUESTIONS and ANSWERS for the FCC
examinations. New Elements 2, 5 and 7 have been
included—and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How:
ever, the outstanding feature of this book i1s a
| THOROUGH FOLLOW-THROUGH . . . a carefully pre-
pared discussion of the answer to the technical guestion, s0 necessary
for an absolute understanding of the answer. It also lists “extras”
not ordinarily found in a volume of this type . . . including Useful
Appendices which take in Small Vessel Direction Finders and Auto-
matic Alarm.
766 Pages, Hundreds of Explanatory Diagrams.. $6.,60

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Take ad-
vantage of our 10-DAY MONEY BACK GUAR-
ANTEE!

JOHN F. RIDER, W2RID

RUSH THIS COUPON TODAY

.5
B JOHN F. RIDER PUBLISHER, INC. i
B 480 Canal Street, New York 13, N.Y. &
. Please send me the following books on your 10-dey MONEY BACK GUARANTEE. .
B 1f not satisfied—1 will return the bocks, in good tondition, for refund. .
2 “Encyclopedia on Cathode-Ray Oscilloscopes 1

. and Their Uses™ .....59.00
“TV and Other Receiving Antennas™ . 600 .
r “TV Instaliation Techniques”™ A . .60 *
. “Receiving Tube Substitution Guide Book™ s i siene - 2D .
b “Radio Operator's License Q and A Manual™. ......... &40 .
. “FM Transmission and Reception”. . ....ccvreiinrnrnne 3.60 .
. Nome. ... . e o e M35 - .
. Address - FEOES=Y T W .
. City . AN Zone Siate B .
. SAVE POSTAGE. It you enclose check or money-order WITH coupon, we will .
. prepoy postage charges. Money bock if you refurn books within 10 doys. .
B [ Check Enclosed [] Money-Order Enclosed coo. B
BN N NN Al
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Jhe Monitoring Post

gleaned by THE BRASSPOUNDER

AMATEUR RADIO IN CIVIL DEFENSE must
be carefully planned from many angles, as was
pointed out in a recent bulletin issued by a Civil
Defense Commission. Stating that ham radio could
be of great value if properly used and carefully
controlled, 1t also mentioned there is the possibility
that frequencies finally allocated by the FCC for
this work may be beyond the capability of most
amateur sets. How true! And that is exactly what
the amateur has been shouting for—frequencies
beyond the capabilities of present ham sets, because
we feel that an encroachment on our bands, even
for a secondary means of communications in civil
defense work, would mean a loss of ham fregs.
But we also know that in a matter of minutes we
can tune our rigs to freqs that the FCC will come
up with, and those of us now operating on bands
far removed from what may be allocated can re-
build in a matter of hours to put good signals on
CD frequencies.

For civil defense communications we want freqs
specifically for that purpose, which would be
emergency amateur communications, and these fre-
quencies should be set aside for all emergency
amateur communications whenever any emergency
arises, whether it be in line with defense or natural
disaster.

This bulletin also contends that well-organized
saboteurs could easily break into an amateur net-
work of stations and spread false rumors and dis-
torted instructions which would hamper civil de-
fense operations. Is this any different, because it
would be an amateur network, from a network of
commercial stations, or even the usually depend-
able network of telephone lines? It would be a
cinch for a well-organized group of saboteurs to
tap civil defense telephone lines, which would be
the first place such saboteurs would strike, to
spread false rumors and distorted instructions.

The bulletin concludes that for the foregoing
reasons, inclusion of ham radio facilities in local
CD communications plans must be carefully con-
sidered and no undue reliance placed on them, and
that local authorities must assure themselves that
the operational plan adopted by amateur radio
operators will minimize the possibility of misuse
by unauthorized persons.

Obviously, the author of this bulletin has been
misinformed about ham radio and does not know
the basic requirements of the FCC regarding the
use, or misuse, of ham stations, or any other radio
station, for that matter. Such things as these are
making it difficult for the ham to get going in CD
work. The FCC will set up the rules and regula-
tions, and the armed forces and all other interested
agencies will be heard by the FCC before such
rule-making, and when the time comes to go into
actual operation, strict adherence to these rules
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will be observed, for the ham knows why the rules
are made. Civil defense authorities do not have to
worry about the operational end of ham radio n
CD. They will do well to take the lead in bringing
pressure at the top, so that the FCC can get to
work on the job of clearing all agencies involved
and then allocate frequencies.

The Nortown RC comes up with a new slate of
officers for the next vear: VE3AEJ], pres.; AAW,
v.-p.; BSX, treas.; BVC, sec.,, and handling the
several committees are: VE3DGX,KA, DBU,BLU,
BXF, and DN editing the club bulletin. The license
plates on the car of VE3AHA, Nortown club mem-
ber, cause a great deal of comment, as it should
among the hams: ONT 1950, “73D88.” . . . The
Schenectady ARA was represented in the fall VHEF
QSO Party by W2RMA, IEC, UKA, EFU, YIK,
PNQ, GTC, ACY, and OPQ. . . . The Hilltop
ARC in Massachusetts has a new set of officers in
WI1SPH, pres.; CLU, v.p.; SPF, treas.; SAS,
sec. WI1EJD is the retiring prexy.

Back from the great beyond via ham radio: On
Sept. 21, Pfc. Albert Haebe was reported wounded
in a War Dept. telegram to his parents; Sept 28,
a second wire told he had been killed in action at
Inchon on Sept. 21; on Oct. 2, funeral services
were held at a local church for their son; 6 P.M.
the same day a third wire came announcing Albert
still alive ; Oct, 3 the War Dept. telephoned Albert’s
parents telling them to ignore earlier telegrams,
but gave no details; on Oct. 6 a letter from a
nephew told of seeing Albert alive and well in a
U. S. Navy hospital in Japan; then came a ham
radiogram stating: “I hear I was killed. I am
all right, up and walking around. I have been so
busy getting shots of medicine I have not had time
to write. Please don’t get mad at me. (Sig.) Albie.”
And when Albie's father was told by W2BO, de-
livering the message by telephone, the signature
was “Albie,” he was overjoyed and convinced his
son was still alive.

An error in the Atlanta Ham, official organ of
the Atlanta RC, had the boys craming to beat the
Dec. 31 deadline for Class A tickets, but the fol-
lowing issue gave them a breather when it was
announced the deadline was Dec. 31, 1951, not
1950. . . . Last year’s Field Day activities proved
an expensive outing for the Atlanta RC. W4ZD,
who loaned his jeep to the club, had it returned to
him after the jeep had overturned in an accident.
However, the club made good and ZD is ready for
winter driving again. . . . The Ottawa RC began
another year with election of officers. They are:
VE3KH, pres.; BCL, v.-p. and activities manager ;
CBJ, tech adviser; AP, sec.; VE2AM, treas.;
BEB and BAZ, publicity ; other committee members
are: VE2AJR, VE3PG, OA, ALJ, MX, AOX,
BBW, and AJU.
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HARVEY Has THE GEAR YOU WANT!

ELDICO PRODUCTS New PRECISION Series CR-30

NEW IMPROVED
GRID DIP OSCILLATOR KIT

The most valuable piece
of test equipment in the
ham shack is the Grid
Dipper. Build one with this
kit and save couniless
hours in building, improv-
ing and de-bugging Yyour
rig. The GDO Kit builds an
exact duplicate of the
""GridDipper'’, now with re-
generation, Includes every-
thing from the special
handy cose permitting one-
haond eoperation down o @
complete application and
instruction book. With tube
and internal power supply,
range 3 Mc to 250 Mc in
& steps, size 54" x 234" x
37, Complete Kit $24.50

Eldico TVT-82 low-pass filter, kit... $7.99
Wired and tested.......................$10,99

Eldico TVR-300 for Twinex or.
TVR-62 for co-ax, high-poss

AT R RARTRE RS, 1 &

Wired and tested, either type...$3.98
Brute Force line filter, kit.............55.98

Wired and tested .............cco00000.... 98,98
Copper mesh shielding, 34"

wide, min. order 6 1q. ft.,

CUIVTER e R B AN T $.85

plus $.50 per order for packing.

TR-1 transmitter kit................. $199.50
TR-75 transmitter kit... ... $44.95
MD-40, 40-watt modulator kit... $34.95
MD-40-P, same with power sup.$44.95
MD-100, 100-watt mod. kit...... $49.95

Wired and tested..................... $59.95

ELDICO ANTENNASCOPE

—

Now you con be sure of maximum
antenna performance with this Anten-
nascope based on design of W. M.
Scherer, W2AEF published in CQ, Sep-
tember. Used with a Grid-Dipper, you
can measure radiation resistance, res-
onant frequency of antenna, line im-
pedance, receiver input impedance,
feedline s.w.r. Reduce TVI, increase
xmttr efficiency, improve receiver per-
formance, b Innwing and measuring
your rig. Eldico Antennascope is avail-
able in kit form or completely wired
and tested.

Kit form ... u‘."!;
Wired and
tested ... .. $29.95

VISITHARVEY'S AUDIO-
TORIUM — Come in and visit
our new Sound Department...
all these items and many more
on working display at all
fimes.

10

3 West

CATHODE RAY TUBE TESTER

This complete, self-contained instru-
ment tests ALL TV picture tubes (elec-
trostatic and magnetic), scope tubes
and industrial types . . . without re-
moval from TY set or tube cortonl
Tests ALL cathode ray tube elements !
Complete with heavy duty test cables
and operating instructions. Portable,
hardwood case, 174 x 1334 x 634 in.
The only test instrument of this type
uvuilubL at a popular price $99.75

COLLINS
32v-2
xmittr

‘57500

SELECT-
O-JECT

82475

JOHNSON
VIKING KIT

5209 00

HALLICRAFTERS
SX-71

$19950

il [

SUPERIOR
POWERSTATS

Smooth, efficient, volt-
oge control, 0-135
volts output from 115
volt AC line. Models
also for 230 volt in-
put. Write for free
literature. Models for
toble and panel
mounting.

Type 20, 3 amp .......................... $12.50
116, 7.5 omps, table mtg. 23.00
116U, 7.5 omps, pane! mtg. 18.00
1156, 45 amps .....oooe...... 118.00

THE NEW
SUBRACO
MT 15X

The finest in mebile ,
rigs avoilable today. 2l
J0 watts power, class

B 100% modulation, with
push-to-talk end built-in coaxial

type
antenna relay. Xmtir complete with tubes,

coaxial ontenna connector, mounting
brackets, etc. Shipping weight 15 |bs,

Complete with Tubes ... ... $99.55

SUBRACO
D5400

Dynomotor supply.
6 Y. DC input, 400
Y. at 175 ma. out-
put. Complete with
built-in control re-
lays, filter, etc. Shpg. WL,
10 IBs..........ioiviiinninis SR DD

KOLLSMAN Remote
Reading THERMOMETER

There are thousands of applications for
this BRAND NEW (Aircraft Surplus)
unit, Complete with 12 ft. of tubing in
woven copper sleeve. Black Face, llu-
minated Dial. Temperature Range from
—40° to 4+120°F. At a fraction of ini-
L SRR s e W

GRID DIP METER

MILLEN 90651
$55.00

NOTE: In view of the rupldl:
changing price sitvation in bot
tnm'z-t- units and components
we wish to emphasize that all
prices are subject to change
without notice, and are Net,
'iﬂn"; "lTl:i

When writing to our advertisers say you sow it in CQ
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DX & OVERSEAS
(from page 34)

KL7UM says he has established the SOFODC
Club, which means Sweating Out Fade OQuts
During Contests. He says all members can readily
be identified by the absence of fhnger nails and
speaking in a husky whisper—having of course
lost their voices. KL7UM winds up by telling
me that there is really nothing wrong with him, 1t
is just that his head jerks once in a while,

A couple of the local boys tell me CRSIA has
been worked on about 7005, while LISECU on
14030, and YI3DYN also on 20, can be had. . . .
People are still asking about VQ9AA, but as far
as we are concerned, he is still NG. ... W9TQL
has heard PX1Z, PX1Y, and PXZ2B during the
past couple of months. Remember PX1A? How-
ever, some day, some time, someone 1is actually
going to show up in Andorra. Until then, you
too can sign PX, if you want to join the leg
pulling brigade. . ..

IIER 1s a real old timer in this Ham radio
game—in fact, I recently saw a splash from the
New York Telegram dated January 9, 1926, show-
ing that he was the first in a New Zealand-Italy
contact. This QSO was actually made on May 31,
1925, and in addition to this, on June 14th of the
same year he was in the first Argentina-Italy
contact. The station I1ER worked in New Zealand
was none other than ZIL4AO, who of course
everyone knows. Nice going and congratulations,
Mario, Keep up the good work,

WOFKC has a batch of QSL cards from APZF,
Although he has mailed them out to the fellows
direct, some might have been missed, and if you
are one of them, get in touch with Mike. In fact,
you might send him a copy of your log, giving
complete data of the QSO.,

CE3AB has brought his country list up to date
with the addition of about 25 or 30 new ones. In
fact, it looks like almost a new list in itself. How-
ever, he was just one of many who hasn’t had the
time or taken the time to keep his Zone and
Country totals on a current basis. We wish every-
one would take this as a hint and bring yours
up to date. (ENV says, “This goes for you, too,
Herb.”) By the way, CE3AB raises a pretty
good point. He would like to know if we could
indicate in the column when new stations are re-
ported as being worked, if they are on c.w. or
phone. In the past I have made a practice always ol
indicating if the station was on phone, hoping that
everyone would assume the stations not labeled
would be c.w. Since most of the stuff reported
is c.w., | believe we will continue this way, but
frankly, I wish the phone contributors were more
numerous than they are. If any of you boys happen
to be phone operators and haven't tossed anything
our way, why don’t you take a crack at it, and
let's see if we can’t get a little more A3 news iIn
the column.

Will somebody please help W/BTH find Zone
34 which he seems to be missing. . . . . W4JDR
has word that ON4QF’s trip to PX is off for this
year. Naturally, this isn't good news, but QF I'm
sure will keep trying. . . . W6KQY, who works

UTILITY CABINETS
with bullt-in ehassis

UFLEXI-MOUNT"™
ALUMINUM CASES

CHANNEL-LOCK
ALUMINUM BOXES

MIDGET
SPEAKER CASES

SLIP COVER
ALUMINUM BOXES

Just a few of the hundreds of different styles, sizes and types available,

MINIATURE OPEN END ALUMINUM CHASSIS

ALUMINUM
UTILITY CABINETS

Write Dept. C for complete catalog.

INSUIINE corroririon of america

INSULINE BUILDING -

36-02 35th AVENUE -+

LONG ISLAND CITY, N. Y.

West Coast Branch and Warehouse: 1335 South Flower Street, Los Angeles, Calif.

Exclusive Canadian Sales Agents

CANADIAN MARCONI COMPANY, Montreal




SEE LEO FIRST. ..
for 2255222 RECEIVERS

START THE NEW YEAR RIGHT...
GET ON THE BEAM WITH A NATIONAL RECEIVER

Deal with Leo and Sace. ..

NATIONAL
HRO-50

NATIONAL
NC-125

RECEIVER

Covers 550kes to J& me in 4 bands

RECEIVER

Yoice or CW Up-to-the minute features Built-i
include: A‘fE* uurumnl_i: noise Iimi_rer. ::c;n;:. p:r::: pLunna:;]Tnl;?lui;:p::':.—
antenna frimmer, variable C‘!"'l:" thl_:h pensation control. 20 to 1 precision
control, separate R.F. and audio gain geor drive. Provisions for NBFM adapt-
controls, jock for phone or HFM'?{]B er. Push-pull oudio output. Speaker
adapter, ‘-_'ﬂll*. reg., Hublhrl_ud oscil- matching tronsformer built into re-
lotor, audio amplifier essentially f[ﬂ' - ceiver with B and 500/600 ohm output
to 10,000 c.p.s. when wvsed with S o terminals. Pocked with important new
phono. Built in Select-Q-Ject. fealures.
51 49.° Leo |. ME?EI’SHI‘I, WQGFQ 5359.09 (less speaker)
£ HRO—TS, 10” PM Speaker in
Matching Speaker .. .$11.00 matching cabinet .......... $16.00
LOW DOWN PAYMENTS LOW DOWN PAYMENTS

NATIONAL
RECEIVERS

iiiiiiiiii

NC-183 (with match-
ing speaker) . ..$295.00

GIANT RADIO
REFERENCE MAP

Just right for your conirel room

Ealll. Approximately 28”7 X 14”
ontains time rones, .
25¢ NC-173 (with match-
ing speaker) ...$210.50

amaleur rones, monitors
ing stations. Mail covpon
WRITE FOR DETAILED SPECIFICATION EQUIPMENT SHEETS AT e AT e M e g L e N 1
World Radio Laboratories, Inc. [ NC-57 Info

toedoy and
WRITE - WIRE _ 3 PHONE 7795 744 West Broadway (] NC-183 Info
-~ Council Bluffs, lowa -
[0 NC-1731Inlo

Please send me:
[ ] NC-125 Info [(] Select-0-JECY INFO

[[] New Catalog[] Redie Map| | HRO-50 INFO
(] List of Guaranteed Used Equipment

Send for the new 1951 complete
WRL cotalog containing everything
new in.radio and television. Deal
with the ‘“*World's Most Personalized
Radie Supply House.''

lllllllllll

Nome

£y
ERYT NG N R
LABORATORIES

COUNCIL BLUFFS,

INCORPORATED
IOWA

Address

City State
When writing to our advertisers say you saw it in C

W N SRR,
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PE-101C DYNAMOTOR . . $1.95 | NEW BC-631-B JACK

New—~Original Packing
Made for the BC-654-A 420 Me. Trans.-Ree. nox 19¢

Input 13 or 26 V. DC. Output 400 and B0O | This small box measures Z%4°
V. DC.and O V. AC. Will operste on 8 V. | x 2V4" ¥ 158" and contains =
DC. st reduced L4 voltage. Size approx. 4 in. | 10,000 ohm potentiometer with

dis. * 14 in. long. Shipping wgt. approx. 15 Ibs. h:mh :nd ll ;E. ::lrmlmli:e:lmfnr
CIOSE OUT PRICE ......co0vtvnssnnonsnossnnss + ype terminal strip.
$1.95 remote volume control for hudnmmu.net&;;uurl tlhu
- AP £ RA ﬁl! Rﬁ“ m price for potentiometer alone. BRAND N » Slols-
T 39! q 9 D T SMI R ture-proofed packed . ... :.:s:5+523s323 19¢c =
This 1» the tranamilter
described In the February A-5 AI.ITO
“CQ'" for conversion for PILOT SERVO m-1
the 420-450 Me. Ama- BRAND NEW

teur band and 1s now be-
ing subjected to approval
by the F.C.C, for the 485
Me. Citizen's band. The
oscillator has excellent
frequency stablility. Two-
WAY communications for
distances of 22 miles
have been reported.

If converslon 15 not de-

%4 25
Has 14 n.. 24 V. DC

motor speed 6000 Hpm to
pump hydraulie fluld to
selected cylinder for rota-
tion of cable drum. A ham
with a little mechanical
abliity can convert this to
rotate his beam by wrap-
ping eable around the drum

gired, the transmitter contains many excellent parts for the VHF experl- and his beam mast. Dog
menter such as a cavity oselllator using 2—RCA BO12 tubes rated at full | jpeluded for disconnect of drum fo ration
output to 500 Me¢. Tubes are forced alr cooled by 24 V. DC. motor which 18 | NEW—ORIGINAL PACK ... . fru;411125. .
easlly converted for 110 V. AC. operation. Other valuable parts. such s | = """ °°°°7 . .
switches, potentiometers, gears, revolution counter, etc. make this an offer

DO 20 D0 TooRiol. PRICE ..:ccsesessesssspassansssss.i $5.00 ea. NEW PANEL ME‘I‘ERS
PP-S1/APQ-9 POWER UNIT ... . .csccssssssssnssss s('!;qo ea. 0-30 Amp. DC 3" Hort,

Used for operation of above unit. Contalns 2-4 mfd. 1000 V. ndensers, $1.50 ea
2—1 mfd. 1500 V. Condensers, transformers, power resistors, ete. A useful 0-30 V. DC 3% Hoyt $1.50 ea.
item for parts or in conversion of above unit for amateur use. Unit complete *0-600 A. DC 3" Hoyt $1.00 ea.
SECEDE RS, FEIUE . .cscrrssassssasssssbnsssanidssas 21.50 ea 0-30 V. DC 2* Alreralt Type

(black face) GE, Weston or Wes-

tinghouse Type, 1 W S$1.50 ea.
[HR“) bc Fawm SWPLY *0-240 Amp. DC Weston, GE or
24-28 V. st 70 smp. 2000 watts gas- Westinghouse Alreraft 2 ....cc000.0 $1.50 ea.
oline engine generstor with electrie *0-480 Amp. DC Weslon, GE or Westinghouse
Etarter. Power supply which can be used AIICEREE B® "L i v ibnsesesomiosnanives $1.50 ea.

0-150 V. DC Weston 2" Alrcralt type .S$2.50 ea.

*0-60 Amp. DC 2* GE Alreraft type . .$1.50 ea.
0-150 Amp. DC Westinghouse Alrcraft Type, 27
iy R e M R e I 3 iy ik O $2.00 ea.
*TUses external shunt (not inel.)

o operate 24-28 V. squipment, start
airplane engines, charge batteries, as a
welding machine, lighting system, or for
amateur radio station. 219" x 1TWA"
T 2454". Wgt., 115 Ibs. These unils
sold as removed from alreraft: No check
can be made but most look little used
and no previous complaints.

PIREIN 02 s8/s smnesatios $49.50
BC-745 "HORSIE-TALKIE" 3.95 ea.

Here's a swell portable transmitter and recelver
operating on 75 meters., Total range 2-8 Me.
These were made for operational distances: of
five miles; however, greater distances are obtalned
under favorable conditions. Add only tuning unit
desired (not included), chest unit T-39 and bat-
teries and you are ready to operate. Wgt. of an-
tire unit approx. 13 lbs. These units are all in good

DC AMMETER 49c ea.

2%, 0-25 namps full scals. Brand
New, CLOSE-OUT PRICE 49¢ ea.

CB-221 FREQUENCY
METER—$49.50

Just received a nice lot of
these at & price which we
can pass =long to our ecus-
tomers. Covers the range
from 125 to 20,000 Ke
Accuracy of D1 9. Fur-
nished ecomplete with eall-
bration echarts and ready to
operate by connection of bat-
teries by an AC power sup-
ply (not furnished). Guar-

anteed good ... %.4
Above model wi E;I.Fﬂg
modulation — $15.00 extra

condition: in fact, most are brand new.

PRICE, less tubes—$3.95
with tubes—%8.95
T-39 Chest Unit, New—S$2.50
PE-157 Power Supply Unit .......... $4.95
These units used to power BC-T45 from 2V

operation. (Loudspeaker has been removed),
BB-54 2 V. battery for enclosing 'n sbove supply
and operation (New, dry-charged) PRICE §9 .95

FT-338-A Mounting rack for vehlcular mounting
o supbly. PRICE ...ccvccns0eens .« -B0¢e

TWO-WAY PILLOW SPEAKER

HI Z CRYSTAL TYPE
Also serves as a Microphone 3 OHM 25 WATT OHMITE
A compact speaker ideal for use wherever RESISTERS
private radio listening without disturbing
others 18 desired. Works under a piliow. | Ahout 10.000 in stock. New. Close Out
Requires only a simple hookup for use
with any radio or amplifier. N T R T 1 $5.00 per 100
Manufactured by Brush Development Co.
MNO:. A7B28:. cocesensssaininns
- ' PRICE Close Out ...... New $2.50 ea.
ROTARY SWITCH KIT, : CAT
D-E OXYGEN CYLINDER HODE RAY TUBES
Contains 10 rotary switches of ﬂr‘lt::l $I.95
types, all brand new. 10 for ....$1.95 Made of stalnless steel. Holds 500 | 3BP1 — $2.75 SNP1 — 1.95
cu. In. at 400 |lbs, pressure.
MlDGET vulﬁi"E Non-shatterable. Ideal for air | SAPL — 2.75 TBPT — 1.95
DENSER— c compressor, reserve tank, sirhorp
:’Elo';"mmfd. capacity., Siza instaliations, floats, etc. Has ap- | gsppy  — 3.50 oLPT — 2.25
I X L PRICK 3% Gosh end, Wat. O e, Sine
naft extension. PRICE at e end. gt : 14 | .
;A'EW....“..isuH. overall 24" L. x 0" dla. SHP1 2.50
- PRI ineonayehsen

CQ




ESSE RADIO CO.

41 WEST SOUTH ST.
INDIANAPOLIS, IND.

JEFFERSON - TRAVIS
MARINE RADIO
TELEPHONE

Jefferson-Travis Model
52, 5 watt Marine Radino
Telephone, has been specifi-
cally désigned to provide radio
telephone service on sall boata,
small power boata and other
craft with no electrical 1in-
stallation or where 1t 15 Dol
desirable to use existing pow-
er. This unit would also be
desirable for thse amateur TS5
meler band for moblle or port-
able operation.

The model S2 has two chan-
nels cesigned to operate Inm the frequency range of 2 to
3 Me., is crystal controlled Iin both receiver and transmitler
and can operate with a self-contained rechargeable battery
pack, sold as eptional equipment, on an extermal 6 V. DC
power source. Battery drain 1s very slight for this equip-
ment and approximately 10 hours of operation may be
obtained from the self-contained battery listed below. The
cabinet i1s made of sheet steel finlshed In Copen blue wrinkle
inside and outside and is protected from corrosion by an
intercoating of zine chromate. The control panel 1s equipped
with a horizontal key type switch to select either two of
erystal controlled channels. The vertical push-to-talk Key
type switch In a combination on/off and volume control
knob. A hand type microphone of rugged construction 1s in-
cluded and convenlently mounted on the left side of the
unit. Speaker 13 self-contained. Welght of unit, less bat-
tery, Is approx. 12 lbs.

These units were manufactured and made to sell for much
more than our asking price. From reporis and information
obtained by E.R.C. before the purchase of Lhese sels, we
were told that they are operating from 35 to 50 milles of
the coast to shore stations or between other craflt. We were
not fortunate enough to obtaln a large quantity of these
units: therefore, rush your order to assure your purchase of
one of these excellent bargains. This i1s brand new factory-
packed merchandise. OUR PRICE: . ... ... ... sﬁs 50
BATTERIES, wsuitable for above mulpmnm—“tllu& re-
chargeable storage batterles, brand new, Shipped dry. 6 V.
battery In spill-proof eclear plastic case. Uses standard
battery electrolyte avallable at any drugstors., 1.265 spe-

cific gravity. PRICE $3.00

AAF PUBLICATIONS

Made of heavy material fabric covered.
Has three post clamps for holding your
technieal manuals or may be used for
looseleaf or magazine binder, Keep each
year's coples of your various radio pub-
lications intact., Size 913" x 1134".
Holds thicknesses up to 294 Iinches.
BRAND NEW-—PRICE ...989c .

6 VOLT STEWART-WARNER
HEATER FAN MOTOR—59c

This motor was made for Stewart-Warner auto

-

1The

® @ @ @ R B W OR OB R R R W

heaters but may be adapted to many other
uses. New but some are dirty, guaranteed op-
eration. Size 214" dia. ¥ 24" length with

La* of 14" shaft extension.

ARR-1 RECEIVER 234-258 MC—$9.25

Ideal for wmoblle
/ Vs Tecelver er cob-
verter em above
frequencies. Ceon-
talns 4 — 954
type Acorn tubes,
connectors, ole.

PRICE €9.75
POWER RESISTORS 2500 OHM 25W.

Wire wound resisters with wire pig talls. Close out of

TLIRESETIE ... S5 OQ pw 100
TURBO AMPLIFIERS

Originally made for use on 110 V.
400 Cyele, the boys are finding lots
of uses for the components of this item.
The power L(ransformer has been found
adaptable to 60 Cycle 110 V., giving
300 V. CT and 30 V. outputs at very
small current drain, about .5 Amp. on 30 V. winding. Also
used as imall transcelver modulation transformer and output
transformer. The ease s useful for bullding other equip-
ment, measures B844" long x 445" high x 4* wide. Other
eompopents sueh a8 carbon reslstors and sockets, Less tubes.
Lots of 10 — 29¢ 3F

JANUARY, 195]
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MN-26 RADIO COMPASS—BRAND NEW
7.50

Here's an item for any hm.ﬁl owner, or aireraft use.
Company and
brand new surplus
equipment cannot be found at any price.

were made by Bendix Alreraft
dollara. They are

These units
sold for hundreds of
and s nicer looking plece of
Two sodels avallable. MN-

26-C operates from 150 to 1500 Ke. MN-26-Y operates from 150

to 605 Ke. and 3.4-T Me.

All made to operate from 28 V.

DO

source bult may be convertad by govod technician feor any supply sourece.

I repeat——these are brand new—
PRICE COMPLETE less cables

HEADSET

ADAPTOR
Hc'“! s B B @ B W
Here's an item very
useful fer impedance
matching of low im-
pedance 600 ohm
headsets to hi impedance B8000
chm outputs, Makes your Jlow
impedance  phone much more
versatile. Just plug—Headset 33
or HS-88 into adaptor and plug
adantor inte output. USED 186¢
NEW ORIGINAL PBOX 35.;

- C-2/ARR-2
®-. °, REMOTE
© CONTROL
:nlll uox
35" 8|t new - 190
housed in Dblack

crackle finlshed case
Size 414"x314"x1%4". Contalns
useful parts such as rotary switeh,
2 potentiomelers, gear mechanisme,

J-201 Jack and knobs. BRAND
NEW, PRICE . ........ 19¢
RATCHET MOTOR NEW

NEW 39c

Operates from 12-24 V. Simllar
to motor used for automalie tuning
of SCR-522. Thizs motor measures
Approx. 3" x 3Ve" x 1%2". Has
provision for coupling to 5/16"
shaft. 1deal for remote tuning of
mobile and other equipment. Ro-
tates approx. 1 rev. per sec
PRICE BRAND NEW ..3%9c¢

LUBRICATING
AND PRE-
SERVATIVE

OIL—-19¢ qt.

A high quality oil for
guns or any application
where a light eill 1is

needed. Specification No. L11685M
Packed in quart tins 16 to case,
8 per carton. No less than 1 carton

sold. PRICE ... .12Va¢ per Wi

RG-8/U CO-AXIAL
CABLE $8.95/100ft.

92 ohm 1imped-
ance. Black vinyl

cOover over oulsr
‘ conductor. Max.

operating volts

4000 RMS,. On-

iy 2. 1 DB at-

tenusation Der

100 ft. st 100
- Me.

This 1s an item gelting scarce en
the surplus market.

Tengths to 500" $8.95 per 100'0UT FRICE

$47.50

JACK BOX
BC-1366

Contains 2-pole
S-position switch,
HRheostat, 2 phone
jacks, ete. In
aluminum case
344" x* 434" X
234". PRICE

19¢ =
RECEIVER TUNING

Used with CRV-468151 Recelver
for vernier tuning. Has beveled
dial with hairline cursor., Bands
are 200-560, 560-1600, 1600-
4450, 4450-9050 Koea, Each
band spread over about 28 deg-
rees of dial edge. Has provision
for flexible tuning shaft or can be
adapted for direct drive on any
tuning shaft. Black crackle finish.
Size 5" x 3* x 2" overall. PRICE
HRAND NEW 765¢

PILOTS

Used with CRV-46151 Recelver
for remote confrol of wvolume, se-
lection of any one of six frequency
bands. Has off f/on switch or se-
leetion of C.W. and M.C.W. and
MV.C. or AV.C. Black erackle
finish, Size 2" x 234" x 5" high.
PRICE BRAND NEW. . -T5c¢

DICATOR
SCOPE
ID-41/A
PQ-13
$3.95

The srOpes
from alreraft
Radar Equipment.
uzeful
tube,

as removed

just
containing APQ-13
Contalns many
parts such as S5FP7T CR
1—8AKS tube, 5 graln-of-
what pilot lights, magnetiec deflee-

are

condensers, Tealstors,
sockets. CLOSE-

tion yoke,
potentiometaers,
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AVIATION DYNAMOTOR~—

w BRAND NEW $2.95
MOBILE ANTENNA MOUNT E::lm;ﬂ B;nm:mu.‘

Amp. Output 4235 V.
163 Ma. Made L0 be
used with GF-11
Transmitter, bul
contalned in base. Clrcult fused. A fraction of Lhelr

PRl ..:csscis@nns cssnssss-ONLY §9. 95

. o0
his mount has heavy spring base fo P
vr:i breakage of mast and allow antenna te
be tied down to vehicle top. Threaded bush-

takes 7/16 dia. Threaded MSS51 mﬂ_i:
t::ﬁun. Bottam bushing 11/16~ dia., 3

_with V™ dia, hole. Entire unit meas-
m i':—;" lm%lp 15+ dia. overall

R =i sias 75¢ ea.

SCR-269-RADIO COMPASS 599.00

irand new complete, readyv for instaliation on Jyour
plans er boat, sxcepi for elecirical cables.

PRICE ...... REVRE sasesaess. ,?0.9.?',22
FOR_HOME WORKSHOP and MACHINE SHOP /789 OroeR Ureraft w/LUDM  « <5 crsesneses SR1.50

Fine quality, high-grade Kknife, fishhook,
tool and hand-axe sharpener and polisher
U.8. Government surplus., Light welight
(welght less than 1 ounce), Sizs, V3 inch
wide ¥ 4 inches long. One-hall of instru-
ment 1s finest possible whelstons and other
half is cork rust remover and polisher.

Any trapper, hunter, fsherman, hobbyist

or machinist cannot afford to pass up this c
bargain. To close out now Sec each lot ao0.
af & only,

S

T 17 CARBON MICROPHONES
C-I AUTO PILOT CONTROL SYSTEM | T 77 CARBON MICROPRO! 5

) Army Rebuilt & Repacked ........ ] -

T 1 ’. ] ' " Used—As removed from Alreraft ...... c "

. - \\ The electronic brain for the | = oy G N THROAT MICROPHONE
i », i._r-ﬁ‘!,__f . Ideal for plane, port-

; P ¢ | C-1 Auto Pilot, contains re- rrerho ey o M o

ation, alse for eson-
struction of s de-
tetors, toys ola.
You ean't Iﬁ’aﬂl ta
be without a few at
the price. Adjustable
elastie strap fita any
neck. Works inte 200
ohm Impedance Iinput
elreut., Used, but in
good condition. DK o

CORD BET CDSOBA
For use with abowm
mierophone or with
T-30 throat miere-

lays, pontentiometers, trans-
formers, sockets, condens-

ers, etc. No tubes.

Price ...... 79°¢ ea.

OUTPUT TRANSFORMER 39c z| = ; phone. PRICE NEW,
For 12,000 Ohm piate to B4+ single ended 7BS5 or 5 complets with BW-
equivalent at 10 Ma. : 141 aswiteh ..
See, 200 Ohm headset at 50 Milliwatts level. ——— CORD SET -
Dimensions: 1 5/16" x 1" x 1 13/16". - o 49561. For same use
Vacuum Ilmpregnated with varnish. - - - a1 CDSOB-A abeve
Wire lead lengths 3%%" to 934" siripped and tinned. 2 e 't.:t"m has thﬂ::imh.
utton ype
9G1006 — BRAND NEW ....
39¢ PRICE ..49¢
VIBRATOR POWER _EC —3—; 5; ;—
TRANSFORMER 5 5
Manufactured for Harvey-Wells for wuse 1n alrcrafl a |= L -
transmitters. These are brand new quality merchandise. S E Bc 1033 '
Dimensions 28%%"x2%4"x2 3/16". Secondary consista S 3 MARKER
of 3320 turns No. 34 wire center tapped. Primary 6 & a
V. consists of 54 turns No. 168 or larger center tapped
Prl. 12 V consists of 126 turns No. 20 or larger = BEACOHS
center lapper Core 1* stack with electrostatic shield
between windings. WIill deliver 300 V. 65 Ma. with 2 g BEACON RADIO
4.6 Amp. st 6 V, Input, or 1.8 Amp. at 12 V. input. © o RECEIVER. Used t»
- o - receive 75 Me. mark-
[y -
cC-8075—2 @6 V. .... --Bbc ” ‘i‘ E :: hl:'::nl:l mm-mu'-
E-807T5—1 12 V. .... - -48g tsined relay giving
Yisual Iindiestion

MODULATION AND
OUTPUT TRANSFORMER 50c¢

Transcelver transformer originally manufactured [or
Harvey-Wells alrcraft transcelvers,
Notes: Pri. 10,000 Ohms P-P, push-pull TC3's =
equiv. 79 Ma. Freq. 300-3000 CPS
Sec. 1—8000 Ohm 50 Ms. DC modulation wind.
Sec. 2—200 Ohm .5 Watt level tapped at 3.2 Ohm
3 Watt level. Used In 3 modes of operation:
1. Prl. 2—7C5"s Sec. 1 6000 Ohm lead Sec. 2 open
2 Prl. 2—TC5's See. 1 open Sec. 2 3.2 Ohm load
3. Prli 2—7C5's Sec. 1 open Sec. 2 200 Ohm load
Transformer vacuum impregnated with varnlsh.
Dimensions: 2 13/16"x1%%"x19%4%,
Wire leads approx, 4-8° long.
9D1003—BRAND NEW . ...cc0 0 ki B 50¢

May be used for con-
trolling door or light
cireuita, 324 V. DC
filament and plate
operation. PRICE

BC-357 ....351.98
BC-1033-B . 3.95

TERMS:

Cash with erders for prompt delivery. Or
259% depost with orders, balance C.0.D. |}
No orders under $2.00 can be accepted

-

|

L due to these special price concessions. J
- . - E_ gy L - - - F =3 -

ELK

YEL

BLUE
CCHEMATIC

48 CQ




TOW TARGET WINDLASS
ASSEMBLY TYPE C-5

This winch looks similar to an oOvergrown
fishing reel. Has level wind attachment.
Size overall approximately 20" high <
26" wide. The steel drum measures 124%59"
in length x 12" diameter and holds T000
ft. of 8" steel cable. A lever controls
the energizing switch and braking mechan-
ism. These winches have been found
priceles® for erection of televislon antennas
Jet thia erea. You may use the 24 V. DC
- pperated gear reduction type motor included
or remove motor assembly and attach pulley
Jor other motorized operation.

PRICE, 10 close out 17 of thess winches
M
TYPE. A15 OXYGEN MASK
New in original box. Use in alreraft, palnl
spraying or give the kids, ... .49 sA
D-2 Oxygen bottle with regulator for at-
tachment to above mask, Used, but like
new. Shipped less oxygen due to 1.C.C.
regulations. The complete outfit ideal for
aviators, or to set you back on your feect

after a hard night out. Price, D-2 botile
'$2.50 Complete bottle & Mask $2.7S

MALLORY AC MOTOR
STARTING CAPACITORS

Here's a chance to stock practically a full
line of motor starting capacitors at very
little money. Stock is clean and fresh,
guaranteed quality merchandlse.

Appliecation: These capacl-
tors are for use in start-
ing AC capacitor Lype

motors and replacement
wherever motor capacitors
are used.

ROUND TYPE:
c oA Size o3

No. Mfd, Voits AC (Dia. X )
%éﬂ?l.ﬂ 1 : 26 110 134"x2 !—'"4.
MS8U122 32 110 134"x2%%

RECTANGULAR TTFE;i“

No. Mmid. V. AC (W.xL.xH.) 3
E!I.égnﬂlﬂﬂ a2 110 2 :3%:3%.
MSG221 53 110 2 :31,-&:3%.
MSF224 B86 110 1 Vax4d lr‘::lall-fh-

. MSF22%7 108 110 13v4x4V49x4 '.f':#
MSF229 124 110 1L—"¢I4H:4Lﬁ_
MSG230 145 110 2 :3%:3%_
MSG231 161 1106 2 :3%131.&-
MSF232 161 110 1%14‘,-"’4!4‘#'-&.
MSG250 286 220 2 :3%:3%_
MSG251 2 220 23 13%:3'&&_
MEF353 32 220 1Vaxdvazdwa®
NMSG253 43 220 2 33v413\%

JANUARY. 1951

ESSE RADIO CO.

C-1 GYRO

E2L3

Part of the C-1 Aute Fililot
which 1is socld wseparate and
may be used te eonduct many
interesting and amusing ex-
periments. Operales from 34
V. DC or may be operatad
for short periods om 110 V.
AC Gyro will run for approx.
15 minutes after actuating.

Size approx. 8 x BVa" I
BVA®" ...... New §7.95
Used $4.956

C-1 SERVO UNIT

E2L4

Use to rotate beam antenna,
actuate boat rudder control,
ete. Contains 24 V. motor,

cluteh, relays, ete. Reversibie.
Size overall approx. 1035%" x

S42" x 645" ldeal for lignt
hoisting

QakRag

MOUNTED CRYSTALS --10
for §1.95

SUIT avallable are the following crystals, ali
brand new, individually packed. Mounted 1in
SR-5 holders. Close out price, cholce of any
B v iere e s i ' i o e e R e e $1.95
1280, T290, T300, 7320, 7340, 7670,
1680, T690, TTO00, 7950, T990, 8130,
8245.71, B250, 8251.77, 8252.73, 8367 .-
27, B450, B451.43, 3452,94. B477.14,
8480, 8486.25, B4BB, 8520, B8541.43,
RH47.69, -

o st

ARC-4 WEST -« ELECTRIC
-RECEIVER. For
Similar to 522 except more

4LEH9 RT-19
TRANSMITTE

Mc. operation.
compact.

100-152"

Complete with all tubes. §$94 95

41 WEST SOUTH ST.
INDIANAPOLIS,

F

L]

SA-13/U
ANTENNA
KNIFE
SWITCH

*1_ 9 sa. NEW
hess are Brand
New Individusally melsture proofed
packed. Manufactured by Square D
Mfg. Co, -Price Now $1.49 aa.

TRIMM HEADSETS

HEADPHONES
BRAND NEW 79c PR.

Dual with ecloth covered headband.
Trimm Rex type low Z

e e e—

=

PHILLPS SCREWDRIVERS
10¢c each box of 24.

Phillip’s Cross point screwdriver sise
3/16" x 3" blade. ...... 165
Carton of 24 $2.40 ea.

SCR-522 TRANSMITTER
RECEIVER

A-1 condition. Removed from alreraft.
Suitable for re-installation in alreraf$.
Price, complets with dynamotor and
Temote cOMtTOl . ..'ccoes

Used condition, not nuum'm
dynamotor and remote control $39.98

ASSORTMENT OF IF AND
RF TRANSFORMERS

This assortment contains 12 braad
new replacement transformers for maay
of the Government surplus recelvers
and several RCA type.

PRICRE 5% 0 vipia s s 12 tor $1.49

PACKAGE OF 13 NO. &
LORD SHOCK MOUNTS

Lord Shock mounts, £4, Size 114" 3
149" with mounting hold spaced 184°
0.C. Center hole drilled for V4" beit.
Packed 13 per package, brand new.

$1.00 ror package

R ——————————
T-26/APT-2 RADAR
- TRANSMITTER
21A3

Contains tunable VHF e¢ircuit using
2—JAN CTL TO03As eor 38BA8
tubes. Other tubes are: 3—ISR4QY"s,
1—2X32, 1—807, 1—8AG7, 23—
ﬁ——AC'r'l. and 1—831A. Othe
parts such as 24 V. DC motor aad
blower, HV condensers and transform-
ers, terminal strips and Amphenel
conneciors, knobs, fuse holders, wole.
make this unit invalusble for parts
aAlone. Welght approx. 40 Ibe. Bise
21"L x 10%A"W 1 TS4A'H, ia -llll
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C-1 AUTO PILOT
CONTROL BOX

Contains many useful parts
such a3 nDumerous toggle
switches, potentiometers, in-
strument lights, ete. CLOSE

20.000 V-25 MFD
CONDENSER
$4.50 ea.

Manufactured by G.E. Solar,
and Aerovox, Brand New.

Close Out ... .$4.50 e
Ship. wt. approx. 35 Ilbs,

Flexible Resistors

75¢c per 100

1 ohm 3S%s walt fiexibile
wire wound resistors. Length
of body 3V5" with 2* pig
tall leads. Close out 75s

per 100. About 100,000
in stock.

SCR 625
MINE DETECTORS

$79.50

This is the good one with
JU0" or more penetration
Metallic delector only. Ouly
a few left on the markst
Close Out ...$79.50 e
Batteries for above $4.50

par et
T — e e —

HV BLEEDER

RESISTOR 39c¢ ea.

160,000 ohm high woltage

type ceramie body resistor.
Wire wound, Length 1134°,

Dia. V4", Clip type termin-
als. 39¢ ea. or $20. pwr
hundred.

ORDER EARLY
FOR PROMPT
SHIPMENT

KIT OF CERAMIC FORMS

25 for $2.79

Here 12 a kit of ribbed and grooved ceramie
eoll forms of warious groove and length
combinations all 2* in dia, and up to 634*
in length. Al low less material. Worth the
price for any sme. Brand New 35 for $2.79

Frice

RECEIVER

CwW-46048

A really hol pecelver which makes an 1deal aulliary
for the ham ashack or for mobile I1nstallstion. Made
o operate from 12 or 24 V. DC systams; howerver,
tubes may be wired In parallel for 6 V. Slament
operation. Tunes frequency range of 195 Ke. to
13,575 Ke. with the plug-in tuning colils LUsted
below. Contalns six tubes. Slze 642" 31612"x15°.

$5.00

TRANSTAT VARIABLE TRANSFORMER $22.50,0a,
Input 90-130 V. 60 cycles. Output 115 V. Max.

Current 30 Amps. Ideal for TV regulation,

——#
SWITCHBOARD BD-57-A. Contains metor alternsior
operates from 12 V. battery to give tone eode modula-
tion for code instruction. Has 60 eircult jacks and

approximately
student code Instruction or telephone switehboard.

o5 palehcords and plugs. Ideal for

........................... $12.95
asmE BRAND NEW
=]l 12 V. AIRCRAFT
BATTERY
$8.95

This 1z an ideal emergency pOower pource
for your operation of surplus equipment.
Place baltery in service by flling with
miture of sulphuric secid and water of
1.265 sp.g. These balteries are housed
in corrosion-proof cases t0 protect other
surrounding equipment. Size 134" wide
x 10" high x 5v4" deep. FPRICE—
BRAND NEW ....::::::+:-38.95

TUNING COILS 75c¢c ea.

DUAL RANGE-ke
0/P-187-305/281-455
Q/G-524-844/2060-4620
QF-524-854 & 1975-3320

SINGLE RANGE-ke
H-3865-0265

AIRCRAFT COMPASS

These compassets removed from surplus

aircraft and in good condition. Haa 3 V.

illumination bulb connected through resistor for proper aircraft pri. voliage. Self
contaiped compensating devices, Size IVvA" dia. 3V7s" long, with 114" 1lluminatisn

socket extension. PRICE . ...0000ss

i@ & & @& B 8 & 8 & = 8§ =

ESSE WILL BUY ANY

THING ELECTRONIC

especially large quantities of tubes

Some of the equipment listed below in urgently needed by our company to meet the

dmands of customers and we will pay the

highest cash price. Send letter with full

description describing condition and guote price. We will immediatly answer and if
we can use your equipment, we will authorize you to send it to us C.0.D.
We are dealers in surplus elctronics and we are interested in anything dealing with

or television. We are especially interested

in large quantities of surplus and any-

thing that can be bought at a bargain price. Please don't hesitate to write us im-
mdiately, Quote us prices on what you have and give us a full detailed description.
W ewillnot answer any letter unless description and price is guoted.

WE NEED AT ONCE!

BC-348 Receivers, AC or DC models

BC-312 Receivers

BC-221 Frequency Meters

SCR-522 Transmitters & Receivers

Hallicrafters BC-510 Transmitters

Any factory built transmitters and re-
ceivers such as Hallicrafters, National
Temeo, Collins, RCA, RME, Hammer-
lund, Millen, Meck, Harvey-Wells,
Meissner, Sonar, McMurdo-Silver, Gon-
set, Stancor, Bud, etc.

Amateur or commercial sets

Large stocks of tubes

Large stocks of transformers

Large stocks of condensers

Large stocks of resisters

Large stocks of speakers

BC-224 Receivers

BC-342 Receivers

Police type VHF transmitters and receiv-
ers for mobile application

Unless otherwise stated all of this
Equipment is sold as used.

Collins ART-13 Transmitters

ART-13 Dynamotors

APS-131"s

SCR-269F or G Fairchild or Bendix ADF's
Headphones in gquantity lots
Microphones in quantity lots

Field telephones

Sound-powered telephones

We are especially interested in any fae-
tories, dealers or other outlets giving us
a list of surplus electronie equipment that

is for sale so that we may submit our bid.

ESSE'S GUARANTEE

If not satisfied with any egquipment
purchased from us—you pay trans-
portation both ways and return
within 5 days for cheerful refund

~nne= RADIO

ESSE
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at this phone business, logged VPS8AK aund

VPBAP. W6AM was the first W contact
tor VPSAT on 14002. He was T9 and running
six watts input. Don also worked him on phone,
but the VI8 has no phone of his own.

If I haven't said so already, 3A2AB takes the
prize as the most frequently reported this month.

WZ2ZVS hooked CT3AV on phone for his
125th. . . . WO9ABA says that everytime he wants
to get a shot 1n the arm, he goes over to the shack
of WOWKU, who incidentally is now located in
WY, and takes a look at his number 16 WAZ
certificate. WKU is not as yet on the air, but will
probably be on shortly.

A few of the boys said they got a mild surprise
when they heard W60QD on in the contest. That's
nothing—Wo0QD was also surprised to find him-
self on the air. And speaking of surprises, GZMI
was also mn there and it was the first G2ZMI-
Wo0D QS0 min years. Art apparently agrees that
VOYAA 1s a sour one, but gave me some good
news when he said there should be a genuine VQO,
as well as a ZD7 on the air early in ’'51. Then too,

£52M1 1s due back on Marion Island again soon....
SOUTH AFRICIAN DX CONTEST

The South African Radio Magazine 1s sponsor
inmg a DX Contest. The first weekend for c.w.
will start at 0001, January 20, 1951, and end at
2400 GMT, January 21. The second weekend will
be for phone, starting on 0001 January 27 and
ending at 2400 January 28. The bands to be used
will be 40, 20, and 10. Serial numbers shall be
exchanged. Those for cw. will consist of six
higures, the first three being the report on c.w,,
or in the case ot phone—two hgures. Serial num-

bers will change with each contact.t When vyon
work the first station, your number will be the
RST report plus any three figures. Your second
contact will be the RST report plus the last three
hgures of your first contact. You then continue
on with this method. Contest logs must be re-
ceived no later than April 30, 1951. Address them
to Contest Committee, P.O. Box 3911, Cape
Town, South Africa.”

Gene Black, W2ZESO, i1s now editor of CQ and
in behalt of the DX Committee I would like to
have him know we wish him well. Gene has been
rather close to CQ for a number of years and
should do an excellent job in the saddle. Con-
gratulations, Gene, you had better get your blue
pencil sharpened. That's 1t for this month. 73.

QTH COLUM

EADAB Angel . Margallo B., Apartado Cor-
reos, Post Box 195, Santa Isabel,
Guinea Espanola.

ET6AC Via KZAJ

LJ2Z Box 3009, Oslo, Norway,

LJ3B Box 3009, Oslo, Norway.

VPBAT Barry Goss, South Georgia, Via Falkland
Islands.

YR&6AB Bob Barrymore, Box 2, Rock Harbour,

Pitcairn Island.

VHFK -UHEK
(from page 37)
aluminum ‘“clothes line’ wire, but it is easier to
use for antenna elements because it comes straight
and stays that way!
WORBI reports that ZK2ZAA has been waiting

New Concord Plan Helps the Ham 2 Ways

CONCORD HAM TRADING POST

W9JING Invites You

- CONCORD RADIO

Mail Order Center and Showroom

901 W. Jackson Blvd., Chicago 7, lll.
Branch Showroom: 265 Peachtree S5t., Atlonta 3, Ga.

ANUARY, 1951

= B e o s i i i i Akt Sl i
! CONCORD RADIO CORP., Dept. CAS1 _

: 901 W. Jackson Blvd. , Chicago 7, Illinoisy

! Please send further infor mation on: |
I 0 Trade-in Plan » -
¢ [ Display Re-Sale Plan e & £ I
} Q1 Your latest Buying Guide T R |
: Name...... 0 e OREL L L e e L !
l HCHI'EEE.- ----- T L2 EEE R R R R R E RN R ETEEE R ER BN W l
1 C“:r ---------------- sz‘.:inigt.ntE----a.---- '|
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GEM OF THE SURPLYS =

ASH-3 RECEIVER: 500-8350 me. Easily sonverted to citizens’
band or 420 me. ham band. Less tubes, Excel. cond. gi
THE MYSTERY BUY! UNKNOWN TRANSFOR S
CHOKES: All in excellent eond, but unknown value. 3 trans-
formears PLUS 1 ol .0 ccvsssasssunsssess '5:715
BC1072 TRANSMITTER: 157-187 me. Complets

tubes and 1.5 amp general radio variac, 110 VAC blower, 110
VAC 60 cyc. power supply with 3va in. 0-5 Kkllovoitmeter.
Hot on 2 meters and CAP, Excel, cond. ........ 1 g_&%
APN-1 ALTIMETER-TRANSCEIVER: Operates approx.
mes. FM. Ecel cond. With schematic. . ..... ONLY .'g gs
ARC-4 VHF TRANSCEIVER: 140-144 mec., xtal control

W. output. 13-tube receiver with crystal, tubes, less dynamotor.

Hot on 2 meters and CAP. Excel. cond. ..... . 9
POSTAGE STAMP MICA CONDENSERS: HWPW

‘FIH.IEI. iiiiii T EEEE TR T T T T T T :u m Q.%ﬂ
BENDIX TRANSMITTING KEY: Enclosed and adjus
contact point with PL-50 and 6 fi. cord. NEW. ...$1.5
MULTI-CAPACITANCE CONDENSER: .0015 mfd-.1 mid.

in T separats lugs. NEW. ..ccocccsensann ONLY c
CONDENSERS: 520 mid. 400 VIDC ... .. o000 Ea. C
D5 M0 B0 VPO o ocsesssansass Ea. C
g X.1 B4, 000 VDO .cccccovssess Ens. C
01 mid,. 600 VDO :ccssvosvnssns Ex,
RESISTOR ASSORTMENT: a batch of %4, V%4, and
DI, o ool o P RL o N e 0 bl 6.6 w0 20 for §

USED KNOBS: Dress up that rig of yours. 10 knobs . .'gs.,"
VOLT-OHM MILLIAMETER: 3-300 woits AC-DE. Ascursay
of meter 1s =29 at full peale. Falr cond. with case $410.9
R-28 /ARC-S5 VHF RECEIVER: 100-156 me. Crystal control.
Swell on 2 melers, Excel. cond. and excel. buyl . .5%5%
RADAR CONTROL BOX: 110 V. latch-Lype relay .
cords and plugs. Stay in bed and put electronics to work. Op-
erales radio, toaster, ele. remolely. NEW. .. ONLY ’ a?g
9

SPEAKERS! NEW! BOOMING VALUES! 12" ......

10" Utab, boxed . o009 s $35.78 bY ....4 « 1.49%

B" sevasveess denassdows PSS 4 L.cs0s 1.39

B s isssvenns ] PR BBY I casvses 1.00
OCTAL WAFER SOCKETS: New. . .....:. 25 for 99
HEADSET CUSHIONS: Big, 3v4 In. sponge rubber,

PAIR: 49P

4-GANG VARIABLE CONDENSER: Sliver-plated, 250 mmid

per section. ldeal for recelver wilth 2 RF stages. Neow, orig.
Carten 989¢

1D93 /APG-13A SCOPE: Makes 1desl scope. Has all necessary
sweeps. Cowmpact. Easily convertible to 60 ecye. Exeel, eond.

$19.95
ARC-S OR 27T4-N TRANSMITTERS COMPLETE
2.1-3 mes, Excel. for phip use ....... . cccvvss $12.95
-4 Ines. Used, excel. 00Bd. . s :ccsscssssssesas 10.95
4-5.3 mes. Used, excel. cond. ... cocevccvssasns 3.95
5-3-T mcs. Used, excel. cond. , s e sossssssssssna 4.50
7-9.1 mes. Used, excel, oo, . ccccsssssssssans 10.95
ARC-5S OR 247-N RECEIVERS

1.9-3 mes. For ship use. Excel, cond, ....ccccns $14.50
S0 WS, . L. s estsinsseenianas « @.95
O-0.1 mos., pood oonMl, . .cerracssssracssmnse « B.95
190-550 Kes., excel. c0Bd. . .0 0ccccenncnaoas »«» 12.50
Command Recelver Hex, cable 8' ..:cccesnnvse .o .95
Command Recelver 28BY dynamolor . ... : 5023+ ss 19
Command Knobs for Recelver. Ef. ... ccssscssnss .69
MD7/ARC-5 Piaste MOJUIMOTY ....cconvcsvnnsss 7.95

GP-7 NAVY TRANSMITTER: 100 watt master osclliator
type. Can be used on any freq. from 350-9050 Ke. by using

proper plug in tuning unit, Type 803 P.A. and bullt-in, 115
V. 400 cyele power supply using & palr of 1616 rectifiers,

Comes with 1 tuning uUnll., oo v o0 s s esesses .1%%
Additional Tuning Units. Es. .... v cc0s0c00s . _
METERSI| METERS!

O-1 3mD. B.Y. 3" 14 GR coscnsnmrasnwvs sess s« 52.99
08 amp. B.F. 3" M. G ssseccsasvevsssesns 2.98
0-259 MADC 2" 1. WellDl s e v svassacsanssmenas 2.49
0-50 MADC 2" rd. 8q. Westinghouse ... ....««++ 2.99
0-153 VAC 2" rd. Weslinghouse ......vssevssss 2.50
TUBESI| TUBES
L NP A e O 5 B EERE . i s $8.95
BO8 o ceaasis e 3.50 ZORY siegisineadi .49
3 B R e rass .98 R i T B9
BLl8 scecssbssaasi 7.95 AOED. s sssreserse .49
BULS cscstsscsnas 1.75 BGBE s iveiensnei .39
VR Tubes TEEEE Y - BUT <«cocesccsnnaan 1.79
HAMS! Higheat prices paid for clean equipment. Tell us what

you haval
Dept. LS—

522 5. San Pedro 5t., Los Angeles 13, California
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for a suitable crystal to get him on six meters.
Koss has shipped, via Air Mail, a rock which will
put ZKZAA on 50.422 mec. It should arrive at
Niuve Island any day now, giving the six-meter
gang another potential DX contact.

WZNLP has written to us in an attempt to clear
up an mmpression which inadvertently slipped into
our recent story on Ham TV, Ray points out that
lis TV system does not require the “borrowing”
of sync and blanking signals from a TV broadcast
station, but will run very well on its own locally-
generated sync signals, even when no TV broad-
casts are available. This, in fact, was the system
used by VEZHE in his experiments.

WwiLHD wants us to know, first of all, that he
1s not located in Chillicothe, Missouri, as we er-
ronevusly reported in an earlier column, but i
actuany situated in Overland, a suburb of St. Louis
CUhdrne reports that the slack season for two-mete
LA 1s setung i, but that the Tuesday Night Net
presided over by Ol' Faithful Himseif, WOKYF
still meets at /:30 PM every week. Following
roli-call the net takes a general standby on the
band looking for anyone who may wish to cal
m—Ilocal or DX, Their average coverage is about
150 to 200 miles, so it still takes a band opening
to bring in the stations in the Kansas City are:
WOKYF, on 14445 mc, runs 250 watts inpu
with a hve-over-five antenna. W@BJL, 144.018
mc, has a fine location and his 10U0-watt rig an
J-over-3 sky piece make plenty of noise, On the
mulitary side 1s KYEFAE, at Scott Field—the statiorn
of many operators! This station is Gl-equipped
using a BC640 running about 175 watts input
and a BC639 receiver., W@PIHD operates o
145,026, and runs 30 watts to an 829 in the fina
with a lo-element beam about 53 feet in the air.

A two-meter tratfic net has been in operatior
along the Missippi Valley for the past couple o
months. WYEHX started the ball rolling. Message
start somewhere in Wisconsin, generally at WYALK
or WYFPE, and are relayed via WY9EHX
WOKYF, WAIHD, WOPLJ, W4HHK and final
ly reach WS5JTI in Jackson, Mississippi, wh
starts them on the return route. One typical mes
sage went from South Dakota to Mississippi an
returned in one night.

A swell letter from DL4XS tells us of the trial
and tribulations which he went through in orde
to set up a two-meter DX factory at what looke
like an ideal site—a hilltop location in Wiesbade
Germany, with no houses within 3 miles, a cles
shot in most directions, but no power! With th
help of German ham friend DL3KE, who also ha
ambitions for v.h.f. acheivement, the job wz:
finally done. A good low-noise receiver, a 16-elé
ment array, a 2.5 kw MG set, and 829 amplifie
for 'phone work and an outboard amplifier whi
could handle 500 watts on cw—the works! T
results? From April to October, six countrie
worked, 103 stations worked, 118 QSOs over 2(
miles, of which 31 were over 365 miles, and severz
over 400. The European DX record of 520 mile
was made with DL4XS/DL3KE on one end, 2
GSBMZ on the other. Jo says “If we hadn't
out of land we could have stretched that D
record out to 800 miles easy, according to t
weather maps.”

- DLAXS is now plugging for a DX v.hi
system to connect Northern and Southern German
The idea is winning more converts to two mete




UP GO VALUES, DOWN

bood News For Hams! ErA<ERReEA:

CRYSTALS FOR 5.5.B. EXCITER

AS IN NOV. 'S0 QST—LO. FREQ. FAMOUS
:m many ether uses—Iin FT 241-A Holder—149" WEBSTER
in SPC. Marked in S4th OR 72nd Harmonie MC - £
Freq. Listed Below by Fundamental Freguency. Fras-
tiens Omitted. WIRE
-I..';g 429 440 4B5 4097|390 401|372 381|450 530
B 431 447 487 503|391 402|374 383|452 531
414 433 448 488 504)392 403|378 384|461 533 nECORDER

415 434 462 490 506|393 404|376 3868|465 536
4168 435 468 401 507|394 405|377 387|526 537 ORIG. $137.50 s

418 436 472 492 500|395 408|370 388|520 538 |[Sensationally Reduced 1to 85
419 437 473 493 511|396 409|380 | Fhese are brand new (£7) models but
420 438 474 494 516|397 411 | liscontinued. That's why Sun can offer
422 440 475 495 518|400 | EACH | EACH khem at this low, low price! They op-
423 441 477 498 519| 39= | 99‘: wrate by simple foot comtrol that leaves
424 442 479 | iands (ree. . .takes dictation, transcrip-

425 443 481 EACH 1 EACH !smlnl . 200 KClion and play back. Use wire over andl

4268 444 483 XTALS wer again. Terriffie buyl
427 445 484 4?‘: 79: without Halders.

21/32 x 23/32 — @9¢ EACH — 3 tor $2.00] G. |. Portable Wind Up
—PHONOGRAPH

HAM ¢RYSTALS Heavy duty spring motor. Plays 3
FT-243 Holders—14* SPC. FRACTIONS OMITTED |Jrecords on 1 winding. Packed with 100
4190 6873 7840 | 3735 5850 6406 6705 7506 peedles. Brand New .......$9.9b
5030 69068 7873 | 5305 5873 68425 6740 7540 JIEh Vollage BTl DU Vollmelars

485 6973 TO06 | 5677 6873 68440 68BO08 T573 125 Ohms per Voitl—With Ex-

6006 7740 TOT3 | 57068 5900 68450 7308 T640 kernal Multipller—Brand New!
G040 7773 B2T3 | 5740 5906 6473 T340 7673

6073 7806 8306 | 5750 5925 6475 7373 7706 [Vor: $2 08 $3 95
61086 | 5760 5940 6506 7408 7806 |~ 3 49 4.49
6140 pach! 5773 5973 6540 7440 8340200 3 49 4.49
6173 49¢ | 5775 5975 6573 7473 OO0 ' 4.49
6206 10 for | 5808 6273 6606 g " FAGH |—r————r— :
=
G440  sa.s0 | 3810 6373 aerg 10 wr |Low-Impedence Dynamic
E o
$9.00 Mikes—Display Models
SCR-522 BC-610 XTALS American Mike—200 Ohms
XTALS 2 BANANA PLUGS—Y4" SPC S—Now S10.BE

D‘~7T —'ET‘DG lst—Now $510.80

5910 6610 7580 | 2045 2220 2360 2557 3520In.220T—8$71.00 lst—Now $28.40

6370 @730 T810 | 2105 2258 2390 3202 3550
6450 T480 T930 | 2125 2260 24156 3215 3570

6470 | 2145 2282 2435 3237 3580
6407 9  pooo. | 2155 2300 2442 3250 39435
6522.9 | 2305 2532 3322 3955
65479 €1.29 | 2320 2545 3510 3995

Payments must accompany order. Encloss 208 fer
Postage & Handling . Crystal shipped packed In
cloth bags. All Shipments Guaranteed.

Replacement Fﬂtn; Condensers

D220T

UNIVERSAL MIKE
4 D20A—35-50 OHMS

Famous Make, New, Boxed, Upright Can. List $32.50
Twist Prong Mounting Now §13.00
List  Your List  Your D20C—500 QHMS

clp. wv Price l:u:t cln. wv. Friu Cant

20'x 20-150 1.55 .47 30 £ 20 - 150 2.20 .80 SIS

D-20A—D-20C

20 25

20 x 20-150 2.20 .80 40 x 20 - 150 2. . - - ‘

20 23 20 25 Py e Ham Transformers —— Peerless (Allae
]

30 x 20 - 150 2.65 .96 40 T 30 - 150 235 a!rtl:slntl new, not surplus, priced below
400 25 20 25 Modulation Trans. — 300 w. Universal

20220x20-150 2.85 1.03 40 x 40 - 150 2.40 .87 [No. M-2107T. st §70.00. Only
20 25 20 25 $28.00

J No. P-5196A. List $45.00. Only

BENDIX $18.00
Fil. Trans, — 2.5 v. CT-20 Amp.
100 WATT 1500 v. ins. No, ¥-8513J. List $8.00.
Y dias e biesn YT - %

TRANSMITTER |oriver Trans, — Unlnnll 70 MA for

These can be easily con- 5 w. Audio No. A4237Q. List $§10.75.

verted 1o 20-40-80 MY wosssonia CeNbsmbann b $4.30

meters. Crystal required |8C-7 46 uning OUnits, conialns an-

_ for 10 meters. Eachpenna, osclillator colls, 140 mmf midget

electronle coupled osecll- funing condenser, doubls erystal socket,

lator 4izl has 3000 divisions enabling quick preciston}ess XIAIE, . ..e044 PR sune s 398

shifting. This transmitter was constructed of the high-[With 2 crystals .....ccc00ves0 . 990
est quality of precision parts, with laboratory precision. [¥With 2 erystals, one In BO meter

Four separate output tanks: one J4-position selecter ARG cvssvvsnssnenenss+»PL.29

channel switch having seven sections which changes
the ECO, IPA and output tanks simultaneously. All
the controls are mounted on the front panel. The housing
18 cast aluminum: shields and case are sheel sluminum
Dimensions 11 x 12 x 15 inches, welghing 3544 1bs.
Complete, simple instruction for conversion furnished.
Uses three BO7T, four 12S5K7 tubes: one 2-inch 5 amp.
R.F. meter, A complete coverage transmitter, for the
new or experienced amateur. A TRUE HAM VALUE—
BRAND NEW, complete with tubes

NOW ONLY 29 95 LIKE NEW || USED 19.95

When writing to owr advertisers say you sow it
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Famous Make Butterfly Condensers—

All

.500 GAP.

96-22.15
115-25.20
124-26.65

Nw—1/3

375 GAP.

11- B.15
106-20.15
130-21.60
141-24.50
1563-25.95

MNote: Figurs In Laft
Column is Max. Cap. per Bectlom

OFF

.450 GAP,
111-16.80
127-18.25
143-19.85
159-21.00
175-22.50
192-23.95
208B-25.95

NATIONALLY KNOWN FAMOUS
AXKE HEAVY DUTY
DOUBLE STATOR TRANSMITTING

SINGLE &

CONDENSERS.
nx. Gap Price
ap.
300 077 g 5.32
230 171 5.57
51814 .ol 17.22
250 219 12.85
75 a44 B.908
245 344 14.11
50 489 T.05
100 4689 11.82
150 .489 12.95
T3 719 1285
00-200 077 68.58
100-100 219 14.11
100-100 344 15.64
a0-60 460 14.11
30-30 T19 12.99

SCR - 522 REPLACEMENT TUN-
ING CONDENSERS Approximately
200 MMF per Section - Continuous
Rotatlon on Ball Bearings. Also 1deal
or connecting to motor for use s sweep
pndenser.
rimmer,

Each section

has own alr

2 GANG - $1.29
3 GANG - 1,59

'Thl Cltizen's Radlo""

S50 me. Conslsts

BC-645 UHF
. RECEIVER
¥ TRANSMITTER

covers 420-

of complete Ltrans-

nitter, modulator syilem and receliver,
and aimple complete con-
erslon Iinstructions for

Brand new ...$14.95

15 Lubes,

peration.

uasl
and

Citizen bamd

NAVY VHF
BRAND NEW

Cw

TRANSMITTER

Battsry operaled
(67TVAV."D" aad
135VY."A") Fre-
qQuaney B850 W
105 M.C. uses 2
1G4 Tubes - with
instruction mak~

- less tubes
battaries,

SPERRY AMPLIFIER
Brand mew serve amplifier ecomialning

wo beam power output tubes (1832)

we (win triedes
w0 mica mndmm,

(1632 snd 1634
doasns eof oolor

nded half watt resistors, two dual
nd four psection bathtub econdensers,

hree transformers, two walfer switches,
control, feur octal soskels.

ith schematle .........$3.95

UN RADIO

938 FSTREET. NW.WASH. 4 D C 'l'lﬂllﬂli rate.

he volume

im CQ

F.0.B.

TERMS: Al

All ordems S$30. er
less, cash with order
Above $30.00 25 %
with order, balance
C.0.D. Foreign orders

item
Wash.,, D.C.

cash with orders, plus
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gafzyaéad s

NEW AND USED
ELECTRONICS EQUIPMENT

BC-221 Frequency Meter ...
BC-229 Receiver with one coil set.... 2.95
BC-230 Transmitter with one

B B o e et 2.95
BC-347 Interphone Amplifier............ 1.50
BC-375 Transmitter .............ccovveeeea. 12,50

THIS MONTH’'S SPECIAL
BC-375 Tuning Units

5 for $4.00

BC-433 Compass Receiver
(less tubes) ............ccovvvveeeeee. B 6.50

BC-433-B Receiver 190-550 KC.......... 14.50
BC-456 Modulator .........ccccoccoeveeeeeee. LTS
BC-458 Transmitter 5.3-7 MC............ 495
BC-461 Control Box for RL-42B.. ... 35
BC-603 Receiver 20-27 MC................ 17.50
BC-659 Transmitter-Receiver Unit.... 11.95
BC-706 Impact Switch ... 30
BC-709 Interphone Amplifier............ 2.50

SPECIAL
BC-746-B Tuning Unit with

BRI : o ivrasrosessinmrperedbrinimii
5 for $2.50

BC-929 3" Scope Indicator (New)..... $14.50
H5-38 Headset —

Low Impedence (New)............ 1.00
MC-385 Hi to Low Transformers
for HE=33 ... viiccicriees | 223
MN-26C Compauss Receiver................ 14.50
MN-26LB Compass Receiver.............. 22.50

MP-22A Antenna Mast Base.............. 2.50
RL-42B Reel Motor ¢/w Gear Box.... 1.25

SA-13 DPDT Antenna Switch ... ... . 1.00
T-17 Hand Microphone...................... J5
T-30 Throat Microphone.................... 35

Minimum Order $2.50
25% Deposit on C.O.D.'s

DAVE RUMPH CO.

P. O.Box 4178
FORT WORTH 6, TEXAS

every day, and they now lack only two stations
in critical spots to complete the chain. 1f DL4XS
stays in Germany he’'ll be a top contender for
v.h.f. honors next season, but if that Stateside as-
signment to a post near Denver comes through—
watch out for the fireworks when the first good
fLast-West openings show up next year!

From GSBY comes news that arrived too late
to be included in last month's column. October 21,
GSBY worked G2CIW cross-band, from 435 to
144 mc. G2CIW reported that Hilton's 435 mc
signals were S3 to S7 in strength over the 206-
mile path. GZ2CIW was using a bi-directional 8-
element array. His receiver was the popular (in
Ikngland) crystal diode mixer into a communica-
tions receiver. . During the period from Oct
16 to 20, G5BY had 7 QSOs with G6IK 161 miles
away. G5BY's signals have been reported heard
in London, over 180 miles distant, causing con-
siderable increase mn nterest in the 435 mc band
in that city. . . . Due to the threat of severe winter
weather the transmitter at GSBY has been removed
from the top of the tower and re-installed in the
shack. Open-wire line i1s now used to feed the
antenna, and all the contacts noted above were
made under these conditions.

In closing, we wish to take this opportunity to
wish you all a Happy New Year. May 1951 bLe
filled with even greater activity on the v.h.f. bands
than was 1950....Best of luck, 73 Browme, W2FPAU

PROPAGATION
(from page 29)

surface ot the ocean due to changes in temperature
within the inversion zone., Movement of the air
masses may also cause signal attenuation due to
diffusion, This effect may be visualized. by con-
sidering a flashlight’s beam of light directed into
a turbulent brook. The light beam is defocused
and reflected in diffused rays, resulting in great
loss of light along the reflected beam path.

Fig. 6 shows how a discontinuity of varyingz
height with time may cause fading. There are
two conditions to be considered: (1) The ravs
arrive at the receiving point by different paths
and (2) they arrive with different amplitudes.

In condition 1, the ray is reflected to position
P» from point n at height h and also from point
n' at height h’ of the boundary. The distance along
the path Pin Ps is shorter than the path Pin" Po.
Therefore the rays arrive with their fields out of
phase in proportion to the time required for the
rays to travel the different distances. If the ray
path from position P; to position Ps via n° was
longer than that via n by one half wave length,
the voltages induced in the receiving antenna by
the two arriving rayvs would be 180° out of phase,
thus cancelling each other and the signal would
drop to zero. As it is obvious that several different
paths may be possible, the signal may vary from
zero to S9, depending on the phase relationship
of the fields of the arriving waves.

The difference in characteristics between two air
masses may also vary with distance along the dis-
continuity. This would, of course, aftect the re-
flection coefficient or refractive index and may
result in rays arriving at point Ps with varying

Co




Otstandic POWER CONVERSION UNITS

for any Yoltage and Amperage Rating
R. P. S. POWER CONVERSION UNITS

Specially designed to convert any d-c receiver, transmitter, etc.,
into a-c use. No rewiring necessary—simple, easy, quick installa-
tion. No tubes! Instant Warm-up! Cool operation! No mainten-
ance! Low cost!

These units are available for any current and voltage rating—ap-
plicable to all d-c operated equipment. These units are designed
especially for radio amateurs and will operate efhciently on all
dynamotors. When inquiring about other power conversion units
than those listed, please give full particulars as to input and
output voltage and amperage rating of dynamotor. Special units
are available—prices and delivery dates quoted at tume ol inquiry.

INSTALLATION DATA

Seleet proper rectifier and transformer from
VICKERS SELENIUM RECTIFIER table for wyour specibc application. After THERMADOR TRANSFORMER
. . proper selection hag Deen made Droceed] 15 c————————————————————————————————————————
Code | D-C | Amps. Wt. H“h follows: Conneet secondary terminals of RPS | See. | See. Extra See. Wit. MNet
No. | Volits Out. ! Lbs. | Eac transformer to yellow lugs of rectifier select- Neo. 4 V. 'lnl. | Taps Lbs. | Each
" Al 2 o= | $8.98 ed, connect black lugs o NEGATIVE in- S — -~ [ T D
:_:::l (14 1:1_“| 4.5 | }T’; 8.9% put terminal of dynamotor, connect red lugs ::::]. :3} - :.'::"3" :‘3:} :i'i'ﬁ' }f_f . 31:; 54.55
-16TA 2 6 10 475 | 12.95 to POSITIVE input terminals of dynamotor. | s g M 4 .
:.;::A PSSy AN 40 12 : 25.95 No changes in switching circuit of dyna- :::: ‘ll'?é iﬁ 211!‘!4'1';“_;4'1 E‘,hﬂH ,lm‘:F |:; ;g
—| _‘ —— | — — | =———  motor are necessary If cables are Included 8888 Tl. - 16 1‘: _“" e 4'55
$-296A 1.8 1.25 6.95 or cable are to be used with unit. Provide == B Sy o] it At | ;: ?
y " === | 13.908 . i eendtady A e . . B889 32 [} 36.7, 35, 31 12 7.95
S$-344A i e 5 on and off'* switeh in primary of supply - p ! A o |
" | 28, 29 3 19.98 o ot $a - . B892/32 |12 36, 34, 31 25 |13.45
S-172A = 10 t transformer. Rectifier output can be econ . - g e
$-201A | 25, 24 20 12 35.95 . ted to any dynamotor giving good regula- 8890 32 33 36, 34, 31 42 122.28
S-297A | 40 23  62.50 ... ' 889132 |46 36, 34, 30 78 /58.95
Distributed Nationally by Dept. S5-11

RADIO PRODUCTS SALES, INC,

1501 SOUTH HILL STREET « LOS ANGELES 15, CALIFORNIA « PHONE PROSPECT 7471

== —

CQ, the amateur’s, experimenter’s, technician’s
publication. For beginner and old-timer!

Subscribe now and be sure of getting each issue
chockful of intelligent, constructive articles

edited for YOU. Subscribe now—Save $1.20 per
year.—You can’t go wrong!

One Year. .. . $3.00 Two Years. .. .$5.00

in U.S., U.S. Possessions, Canada and countries in
the Pan American union. All others $4.00 per year.

CQ MACAZINE
342 MADISON AVE., NEW YORK 17, N. Y,

Enclosed find $. . . .. R Y, ON B ...... year subscription
to be sent to: New Renewal

Name ..... IR 8 (s Se GRS B LA Tt gt Ay - ' VRN & W AETRST 8 Sl el
R Nt ARl v = e U REARR S j0 o

N N S N S R S D G S . . S . . . . R . . . . . -

W hen writing to our advertisers say you sow st in CQ
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ATTENTION

MOBILE HAMS

COMPLETE MOBILE PACKAGE — NOTHING
ELSE TO BUY. OUTSTANDING MOBILE SIG-
NALS USE MOTOROLA EQUIPMENT —
BACKED BY YEARS OF COMMUNICATION
EQUIPMENT EXPERIENCE — WORLD'S LARG-
EST PRODUCER OF 2-WAY MOBILE EQUIP-

MENT.

A moblle transmitter wilh
a doubls feature FM or AM
al Hip of ths switch, the
MOTOROLA FMT-30-DMS

27-30 MC. .. $130.00
P-7T253 spring base rear—

mount antenna .$99 50

MOTOROLAFP-69~-13 =
18-ARS recelver with spe
cial nolse limiter for use

with any converter having

1440-3000 KC $80.00
New Gon-set Tri-Band

spread Converter $47.80
3-30 famous Gon-sel o000~
verlter complete (0 ocORDMCE
to the P-69-13 or 18-ARS

recelver ...... $39.95
P-327-E Fire wall loud
speaker ....... $5.00

amplitude. This is the case of condition 2. As thesc
air masses may be moving from west to east at
an average speed of say 15 miles an hour, it is
easy to visualize how the moving hills and valleys
of the discontinuity boundary may effect the multi
path reflections and account for DX signals fadinz
up and down from 0 to S9 during a QSO.

(This completes part B of a series of articles by
Mr. Underhill on VHF Radio Wave Propagation.
Part 3 will discuss in greater detail the imfluence
of the troposphere on v.h.f. band conditions, and
will also set forth the latest ideas on prediction of
band openings.)

LIGHT BULEBS
(from page 31)
would be difficult to determine the percentage of

the total current flowing through any one branch.

Identical units, on the other hand, may be paral-
leled. In this case the total current is divided by
the number of branches and the power found for
each branch. This branch power is then multiplied
by the number of branches to find the total power
dissipated.

It should be noted that the ratio of hot to cold
resistance varies by a factor of at least two. Thus
one would be in considerable error to measure the
resistance of the lamp with an ohmmeter when it
was cold and use this value of resistance when the
lamp i1s hot. Similarly, one would be in error to
— find the resistance of the lamp by taking the lamp

| LY’cO MINIATURE ratings and applying the fnrz::la :
g VFO

T N 2 l
MOBILE OR FIXED

The above comes complete with all necessary
accessories and mounting hardware. Order direct
or through the Motorola National Serviece Or-
ganization member in your area.

NOTE: This Receiver and Transmitter Is sgquipment which
has been returned from the field, modified and rebullt for
Amateur Service.,

For further information write to:

MOTOROLA INC.

Amateur Sales Dept, CQ January
1327 W. Washington . Blvd., Chicago 7, Il
Attention: Harry Harrison W9LLX
Telephone—Taylor 9-2200, Ext. 161

and using this value of resistance when the lamp
was not operating at its full ratings.

Since these measurements were made at 60
cycles, where stray capacity effects are negligible,
care should be taken when the lamps are used at
radio frequencies, especially at frequencies above
10 mc. Leads should be as short as possible and
should be brought away from the tank’ coif at
right angles. i

It may thus be seen that by using Figs. 2 and 3
the power output and efficiency of a radio trans-
mitter may easily be found; while Figs. 4 and 5
may be used to find the resistance of a lamp bulb
when the current flowing through it is known.

LOADING COIL
(from page 22)

HMluminated
Dial

Series
Tuned

Good
Stabllity

“cnlplmll
Oscillator

Calibrated for 80, 40, 20 and 10 Meters. Output on
80 or 40 Meters. Power requirements 6.3V AC/DC;
1.35 Amps. 200V DC Max. 30 Ma. Tube complement:
BAKS Osc., BAKS Buffer, 6AK5 Doubler,
MODEL 381—High impedance, 14" Ribbon Lead with
plug for xtal socket.
Amateur Net complete
MODEL 381-R—Same as Mod. 381 except that it has
Low Impedance, 15° Coax cable with remote
tuned circuit on 80 or 40 meters.

Amateur Net., complete
BUY LYSCO PRODUCTS AT LEADING DEALERS—
WRITE FOR LITERATURE ON OTHER LYSCO
EQUIPMENT

LYSCO MFG. CO., Inc.

1401 CLINTON ST. HOBOKEN, N. J.

By making the loading coil smaller than required,
and then adding a variable inductor in series for ad-
justment, losses are not appreciably increased. Many
transmitters used for 75 mobile, such as the BC-696,
already have a continuously-variable loading coil of
the trolley wheel type built into them, and are a
natural for this method of adjustment. Similar vari-
able coils are available on the surplus market and
can be added to transmitters lacking them. If a
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separate coil is used, the closer it is mounted to the
antenna the better. In any case, since the fixed load-
ing coil has a higher QO than the variable one, it
should be carefully adjusted to tune with the vari-
able at minimum inductance on the highest fre-
quency, and then inductance added in the variable to
work on lower frequencies in the band.

It is important that stray capacity to ground be-
vond the loading coil be kept to a minimum—that is
the basic reason for mounting the coil out in the
weather, and letting it form the bottom part of the
antenna itself. Even a very small amount of capacity
will cause increased loading coil loss, since the high
voltage appearing beyond the coil will produce high
current in even a few micromicrofarads. An addi-
tional 25 puuf will double the capacity into which the
loading coil looks, and double the current through
the loading coil for the same radiated power. Of
course, since this capacity combines with the 25 uuf
antenna capacity to make 50 puf, of some 800 ohms
instead of 1590 for the loading coil to tune out, it
requires only half the loading coil inductance, and
the resistance of the coil goes down to half what it
was. But the loss in the coil goes down only directly
with its reduced resistance while it increases as the
square of the increased current. Curve (¢) of Fig. 1
shows the effect of 30 upuf of stray capacity on
coupling efficiency. This is about the minimum
strays to be expected if the loading coil is mounted
inside the trunk of a car. If RG-8/U or similar line
is used to connect between the loading coil and the
antenna, even more stray capacity will be encoun-
tered—RG-8/U is 29.5 upf per foot.

Moral:

Use the longest antenna you can get away with.

Build the best loading coil you can.

Mount it in the clear.

Tune it by series inductance.

SCRATCHI

(from page 4 )
gation conditions are big cause, and the club are
finally adjourning for the evening.

Next morning a wee small voice keep talking
to me, telling me that maybe last night are some-
thing different from just a hot DX night, so |
finally taking the antenna matching network and
connecting it to my small portable rig, and tuning
it up on my half-wave antenna. The antenna are
reely sopping up the RF out of the final, so 1
deciding to give it a try on the band. I turn on
the receiver, tune across the band, and find noth-
iIng on except two locals practising see-w and
one or two weak W9s calling seek-you. Still in
the experimental mood, I connecting the receiver
anténna terminals to matching netwerk, and again
listen across band.

Hon. Ed., sensational 1s the word. Superstupen-
dous 1s a better one. You wouldn't believing it.
The first thing I hearing 1s two VKs having rag-
chew. The next cupple kilocycles are running into
a round table of Gs holding their afternoon tea
and crummpit session. Are even finding call with
prefixes 1 having to look up in DX Log. After
shock are wearing off a bit, I rushing and phoning
all ham friends, local broadcast engineers, and are
even about to call local FCC inspector before
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MANUAL

mplete, practical and au-
thoritative, this great new

handbook contains up-to-the-
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of radio equipment.
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communication equipment of
all types — receiving trans-
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radio and other specific serv-
ices. It covers motors, gen-
erators, batteries, amplifiers
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of apparatus.
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Prepared by Experts

In this brand-new edition the authors, George
E. ‘Sterling, Commissioner, Federal Communi-
cations Commissions, and Robert B. Monroe,
Radio Engineer, Columbia Broadcasting Sys-
tem, give you the detailed information you
need to qualify for work in government and
industry. Basic principles are simple and clear-
ly explained. All necessary computations are
illustrated by fully worked examples that re-
quire no mathematical knowledge beyond arith-
metic. The duties of the operator of any type
of installation are set forth explicitly and fully.
Hundreds of diagrams, photographs and charts
show every detail of construction and wiring.
From the first page to the last this brand-new
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radio equipment.
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thinking better of it. Guys are soon showing up,
and Scratchi are giving them reel demonstration.
[ zero portable rig in on the DX, call him once,
sign once, and he comes back like rubber ball on
elastic band. Hon. Ed., there wasn’t anything I
couldn’t working. It was almost too easy.

I“ellows kept coming in and out of shack all
day, and by evening some big shots engineers from
coast are coming in, having made special flight
over from Los Angeles. They are asking me all
sorts of questions, saying I biggest genius since
Macaroni. Of course, | telling them I can’'t answer
questions on my antenna matching network until
I are having proper patent protection. One fellow
are waving checkbook in my face, telling me just
the naming the figure and it's mine. Even Brother
[tchi are properly impressed, and he finally get-
ting me over in a corner and asking if it's all true,
and I are having to modestly admit that it is, that
there 1s no longer any doubt that Scratchi is a red-
hots genius.

Later that nmight, or I should be saying morning,
every one are finally gone, and as I are about to
go to bed, I start thinking. If this antenna matching
network i1s such a miracle when using five watts
of power, think what would happen when hooking
it to my Arizona kilowhat. No sooner thinking than

acting, I rush into shack and disconnecting match-
ing network and putting it in antenna feeders for
big rig. I check it in receiver—using antenna relay
so network in for both receiving and transmitting—
and band are still sounding like middle of DX
contest. Are so sensitive Scratchi are heering two
Russian locals talking politics.

When filaments warm up I throw the big switch
and WHOOOM !! big flash are occuring and an-
tenna matching network are splattered all over
shack. Nothing daunted, Scratchi quick rush to
junk box and pull out another shield box, and
are all set to start to build another antenna match-
ing network when horrible realization are being
realized!!! Hon. Ed., I not recalling what I using
or how I putting together the first matching net-
work. I quickly start looking to see what is leit
of the original, but all I find is several short
pieces of wire and one plate of the selenium recti-
fier. Hon. Ed., how can this happen to me? To
Scratchi himself? Fame, fortune, even money, all
lost.

Well, that's the sad tale. If vou are interested
in having someone teach a class in Stupidity, I

can bring excellent qualifications. _
Respectively yours,
Hashafisti Scratchi
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PORTABLE PINT

(from page 15)

antenna. When the two 6BJ6 262-kc if.s have
been adjusted, a 1600-kc modulated signal should
be fed into Gg of the 6BE6 and the trimmer con-
denser (17 adjusted for maximum output of the
loadspeaker, or maximum reading Jf a v.t. voit-
meter connected to the diode load resistor. Next,
the 1600-kc stage should be aligned and finally,
the first oscillator, the mixer, and the r.f. stage.
Oscillator tracking is effected by moving the top
turn of the oscillator coil and cementing it when
the correct position is found.

To save space the power supply is built directly
onto the base plate of the cabinet, since 1t need
not be removed for band changing or other ad-
justments. The power transformer i1s wound on
a 2-1/4”" long bobbin, which fits over a 1-1/2”
stack of 1” wide laminations with 465 turns of
No. 22 B. & S. enamelled wire for the primary
and 1350 turns No. 26 B. & S. (tapped at 675)
of enamelled single silk wire for the secondary.
The twelve selenium rectifiers, which are series-
connected in four groups of three to form the
arms of the bridge, are mounted as a unit on the
side of the cabinet (by means of threaded rod
and small fibre plates) in two rows of six, as
may be seen from the photograph; this enables
them to be easily inserted after the transformer
and choke have been mounted. The small relay
on the right hand side changes the high voltage
from the receiver to the transmitter and a similar
relay mounted adjacent to the PA tank coil changes
over the antenna. Sixty volts negative bias 1is
supplied to the transmitter by means of two Burgess
type U-20E hearing aid batteries connected in
series and mounted in the power supply compart-
ment. The jack seen at the right hand side of the
power supply panel is connected in parallel with
the send/receive switch and 1s used for remote
control.

CONTEST OPERATORS
(from page 24)

an intemperate amount of assorted groceries it has
to digest them. To meet this overload the stomach
has to call for added blood supplies from the cir-
culatory system. The extra blood is provided by
drawing it away from other parts of the body.
To be highly perceptive and active the brain de-
mands a plentiful blood supply. If the stomach has
put in prior claim the brain goes short. The net
result is mental lethargy and sleepiness. Observe
Great Uncle Wilberforce snoring on the couch
after Thanksgiving dinner for a tangible example
of this phenomenon.

During the contest we are making greater de-
mands on our system—doing more work—than one
might imagine. The human machine has to have
fuel but at the same time should not have a great
load placed on its digestive apparatus. The answer
is light, easily digestible meals at comparatively
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BUY OF A LIFETIME

TRIED AND PROVEN THE WORLD OVER
LETTINE MODEL 240

This beautiful transmitter originally sold for $98.
Buy it direct from our factory for only $69.95, com-
plete with instructions for TVI reduction. Even if
you already have a transmitter of your own, this
rig makes an excellent standby. You can’t afford to
miss this opportunity.

The 240 is a complete 40 watt Phone-CW rig, work-
ing all bands from 160 to 10 meters ; complete with
(8 x 14 x 8) ecabinet, self contained power supply,
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line-sup; 6V6 osec., 807 final, 6SJ7 mike amp., 6N7
phase inverter, 2 6L6s mod., 5U4G rect.—weight 80
lbs.—80 day guarantee. PRICE $69.95 $20 deposit
with order—the balance C.0.D.
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short intervals, preferably ones suggested by the

MICROWA V E family physician.
TEST EQUIPM ENT It will come as no news that you never get

something for nothing. This applies equally to the

WA NTED body under stimulant. The strong black coffee of
We can now pay the highest possible boiled owl fame will certainly speed things up for a
prices for good clean microwave test

while but the inescapable fact is that eventually
that “lift” has to be paid for, plus interest, in the

gear. We can also use certain plumbmg. form of a later and deeper sag in one’s energy.

thermisters and bolometer elements, as
well as specialized cavities and VHF
gear.

WESTON LABORATORIES
Weston 93, Massachusetts

SPECIAL HALLICRAFTERS SX71

Write For Liberal Introductory

BC610 CHOEKES Trade-In Offer!
Volt-Ohm-Milli ter 0-1 Ma.
11 Henry .600 F::! Tmfl.“ DIIIE:'.IJ?!I:CIIHEHII. Mu‘;

UDD - - 'l L
EA;DFI' “Egﬁ??&aﬂs ,fdm,.m’f,“n}’;' mltm{;g_gﬁ The same rule applies to alcoholic stimulant to an
ATRONIC CORP., DEPT. C-1 even greater degree. Last of all are the actual

R e AR drugs such as benzedrine, etc. No one in his senses
<hould use them unless he has already checked his
tolerance to them with his physician. Here again
| we have the temporary boost followed by the in-
evitable following depression. Too much smoking—
the traditional piled ash tray on the operating

SPECIAL Xfmrs. 115V. 60 CY, | 866 Fil XFRMR 2x2.5v
36v/3.5 A for Rect., ele. $2.75 6 AmMP. ..o $2.95
24v/1.5 A for ARC/S,ete. 1.95 | 400 MA 10 Hy Choke
2300v/4 Ma. 2.5/2A.. 5.79 POV ssesssssans $3.75
1080Vet/55 Ma. 2x6.3/1.2 A | Glbson Girl XMITTER 3.49
4.49 | BC429 Revr. w/Dual TV 3.98

720Vet /200 Ma, 6.4 /8.7TA. BC605 Amplifier, New 4.49 : 1

6.4 /6,87 /3A. 1.25 :/35 2.95 | MD7 /ARC5 w/dym & tabl:e—:s no help. Certainly those of us who are

866 Fil Xirmr 2x2.5v 6 amp. Tubes . ......... 8.95 habitual smokers should not suddenly cut ourselves
2.95 | WRITE FOR NEW FLYERS

off for the contest period but, equally, we should
| avoid the all too common practice of chain smok-
ing our way through two or three packs in a night.
Pleasant as it may be to many people, it is still a
8 WIRE CONTROL CABLE fact that nicotine is a powerful drug and an over-

Two No. 16. Six No. 20 tinned, stranded, copper, rub- concentration brought about by a sudden increase
ber insulated coded leads. Waterproof rubber jacket. in cgngumptiﬂn of tobacco cannot but have a nega-

Woven copper armor shield overall. Wt. 16 1bs. /100 ft. . . ia
Lengths to 400 ft. LOW PRICE FOB warehouse. - tive effect on the alertness and vigor essential In

Minimum order 100 ft. Shipment iz made by 5‘ H_ a contest.

Rallway Express—shipping charges collect. .
. e
Trans-World Radio-Television Corp. Sleep, unfortunately, cannot be stored. Once we

6639 S. Aberdeen St. Chieage 21, IlL have had a good night's rest and, so to speak, re-
Phone: AUstin 7-4538 charged our storage battery, we cannot put any

more ampere hours into it by sleeping on. The
operator should be normally rested at the begin-
ning of the contest but there is no profit in trying
TOP DOLLARS sss to sleep solid for a couple of days in advance. The

for your Surplus TUBES fortunate ones are those who can catch a cat nap

Recerving @  Tramsmitting g Industrial at will. The restorative effect of a sleep of only a
New or Romeved frem Equinment half or a quarter of an hour is out of all propor-

IF-T:;T;J: List & Prices NOW Al e tion to the time iIl"«'tJI\’:Ed. When the band goes flat
TAB'’ Dest. Q. 6 CHURCM ST. or it looks hke_ tht‘: rig should cool off a bit the
THAT'S A BUY e BIREe. wise operator will lie down and relax as completely
| as his temperament will let him. If he can sleep,
it is an added bonus. The quality of being able
to drop everything, physically and mentally, and
Broad Band Ten Meter Converters.---$16 Postpaid take quickly to sleep has been one possessed by
E;::uﬁfh?y l_h:; .ai?.'.’ﬁ,«”l‘.iii g;{;!;lp::f?;?. Bf:'f?ii up B:réu;:;: Napoleon, Foch, Edison_and many other “greats.”
ete. Actually covers 20-30 MC—output 7.5 HC.—II!E;.Iuru' Au ﬂf the bl'EEll{ '[}EI‘IDEIS should not, ht}Wt?Ef,

5 x 7 x 105, Spare tubes, coax fittings and instructions fur- be spent in rest. A little light exercise is indicated

Write for New Lists of Equipment BARGAINS GALORE
COMMUNICATIONS EQUIPMENT CO.

131 Liberty St., Dept. Q1 New York 7, N. Y.

nished. Needs no alteration to perform. Requires 200-250 V . .
1S MA—6.3 V at 2 amp. Used but guaranteed to work. to keep the system happy and the circulation ac-

THE OVERBOOK COMPANY tive. A stroll around the block and a breath of
Overbrook 81, Mass. fresh air will send the operator back to his key
or microphone a few minutes later feeling much
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fitter and on the ball. A quick cure for a sudden |
wave of drowsiness is to lay flat on one’s back
on the floor and pedal an imaginary bicycle for

neuver serves to get the blood stream into brisk
action and by gravity to push some blood back
into the head to nourish the brain.

Yelling is hard work—except perhaps to Dodger
fans. The contest telephone operator needs sufficient
gain in his modulator so that there is no need to
raise his voice above or even up to conversational
level. Hand held microphones are another needless
load of work to be carried. To pick a microphone
up to yapping position seems a small effort (in the
first hour or so that is)—as the hours wear on it
gets heavier and heavier. A stand or table micro-
phone is indicated. It should, however, be borne in
mind that we lose all our profit of saved energy
if the microphone is so placed that every time we
speak it is necessary to lean forward or crane our
necks around to get into proper modulating posi-
tion. The author’s opinion is that the ideal micro-
phone is the one that can be worn—much like those
used by central telephone office operators. A long
cord will enable freedom of movement. Once the
correct position of the microphone has been set
it then becomes in fact part of our contest wear-
ing apparel and can be ignored from then on. One
more source of thought, concern, and effort 1s
thereby eliminated.

Every operator to his own bug. In the c.w. case
there is very little to suggest save the obvious.
The bug should be perfectly adjusted and then the
sefting locked. Prior experience will have estab-
lished the most comfortable position on the table,
If you have kept putting off the job of securing
the bug solidly to the table, so that it does not
slide, before the contest is the time to do it. A
bare arm resting on a cold surface can result in
a severe cramp. If your operating table i1s glass-
topped better wear long sleeves.

It 1s possible that some rugged individualists
will consider the above as a pantywaist study in self
indulgence. Before these tough characters com-
pletely embrace that opinion they might well con-

sider the work done, for instance, in aviation |

medicine where the care and feeding of such fragile

gentry as jet fighter pilots is a subject of per-
sistent and thorough research.
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Buidd your own—

THE SENSATION OF
THE RADIO WORLD.

The September, 1950, issue of CQ tells all
about it, not only how it works, but how to
build, test, and use it yourself. Although that
issue of CQ has turned out to be one of the
best sellers in our history, we have a few
copies left. We recommend that you order a
copy today if yours has been begged, bor-
rowed, or misplaced. Send us 35¢ and we'll
see to it that your copy goes forth without
delay.

Other features of this noteworthy issue in-
clude:

® The Design of Pi-Network Tank Circuits.
W@SYF and WOSQO

® How to Build an Operating Console. W2IYG
® The Simplest Six-Meter Converter., WITHEA
® Four-Band Mobile Rig...coiinn.. WEHI1

1I'his may be your last opportunity to obtain
a copy of the sensational September, 1950 is-
sue of CQ. Order your copy, but do it today!

CQ Magazine
342 Madison Ave.
New York 17, N. Y.
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——— Plassified Ads

Advertising In this section must pertain to amateur
radio activities. Rates: 25¢ per word per insertion
for commercial advertisements, 5¢ per word for nun-
commercial advertisements by bona fide amateurs,
HKemittance in full must accompany copy. Phone
orders not accepted. No agency or term or cash
discounts allowed. No display or special typo-
graphical ad setups allowed, “CQ" does not guar-
antve any product or service advertised in the
Classified Section. Closing date for ads is the 25th
of the 2od month preceding publication date.

TRANSMITTER : McMurdo Silver Model 701, phone and
e.w., Covers 3.5 through 54 Mec. :Modulator built in. Rig
with set of tubes and 10 coils only $30, Otho Warner,
WA4JBA, 249 South Limestone St., Lexington, Kentucky.
SELL: BC-664 (SCR284) portable receiver, transmitter
20 wa'ts, 3800 - 5800 ke., vfo, phone, c.w., crystal cali-
brator; plugs, PE-104 1-222-A signal generator, TCS

equipment. T. Howard, 46 Mt. Vernon St., Boston 8,
Mass, WI1AFN.

WANTED: AN/APR-4 receivers and tuning Units;
APR-1, APR-5A, ARC-1, ARC-3, R-89/ARN-A, TS-
174 /U (and other “TS-" and “IE-” equipment), ARR-5,
ARR-7, RBL-3, BC-348, ART-13, Radar and other
Surp_luu: General Radio, Boonton, Ferris, other top-
quality equipment wanted, especially for 100-6,000 Me,
region ; also 707-B, other special purpose tubes, maggies,
klystrons, iconoscopes; Tech Manuals. Deseribe, price
in first letter. Littell, Farhills Box 26, Dayton 9, Ohio.

CONVENTION! ARRL National Convention in Seattle
July 27, 28 and 29, 1951. Plan your vacation in the ever-
green playground during Seattle centenmial year. The
event of a lifetime! General Chairman: WTRT.

L. A, HAMS: For sale: ART-13 Collins Autotune transe
mitter complete with power supply ready to go, $150.
BC-348 with power supply, $50. ARRS 27-144 me. AM-
FM receiver with power supply, $50. Al Cuesta,Z 4518
Simpson Ave., North Hollywood. Phone SU-3-0259.

GOING TU TRY for your Amateur Radio Operator's
License? Check yourself with a written test similar to those
used by the F.C.C, Complete coverage multiple-choice ques-
tions with answer key. Class B & C test £1.75. Class A
test §$2.00, Amateur Radio Supply, 10183 Seventh Ave.,
Worthington, Minnesota.

QSls, HIGH QUALITY, fair prices. Samples? WIGPP,
1380 F, The Dalles, Oregon.

HOTTEST SURPLUS LIST in the country, Electronics—
hydraulies—aireraft gadgets. Dick Rose, Everett, Wash.

WANTED: APR-4 receiver and tuning units, State con-
dition and price. W2DB, 274 Boulevard, Scarsdale, N. Y.

BEAMS AND ANTENNA ELEMENTS, Send ecard for
information. Riverside Tool Co., Box 87, Riverside, Ill

WSlse - SWlsl Neat, reasonablee W1HJI, Box 32B,
Manchester, N. H.

SELL: Several Army Technical Manuals—all new, rare,
cheap, on BC-312-342; BC-314-344;:; TGlO keyers; 1-72
signal generators; I-56-E test set; PE-99-B: receiver
AR-835606-B; $1.26 each plus postage. BC-221 manual,
162 pages, dope on all models, $1.60 plus postage. Frank
Dunan, W3NB, 1717 Lang Place, N. E., Washing-
ton 2, D. C.

FOR SALE: BC-312N receiver, converted for a.c. Re-
vamped r.f. and audio, Price $45.00. Ernest Walters,
1108 E. 31st St., Winston Salem, N C.

SWAFP OR SELL: Hammarlund Super Pro SP400X,
matching speaker, excellent working condition, $200.
For Collins 75A1, paying difference. W3NWK., Jack
Berliant, Summit Lawn, Allentown, Pa.

WANTED: Echophone EC1A,SM7ZT, P.O. Box 132,
Lennart La'rsson, Reftele, Sweden,

FOR SALE: Pilot FM Tuner, like new, $20.00, W9ACU,
Browning, Il

BEST OFFER takes Presto K11 recorder and model 55
Shure Unidyne multi-impedance ecardioid microphone.

All replies answered. Station W2ZQNB, 370 Convent
Ave., New York 31, N. Y.

FOR SALE: Transmitters, receivers, parts, tubes, new,
used and surplus, Write for list. Radie, Box 639, Win-
chester, Va.

TIME PAYMENTS available on all equipment, new or
second-hand, at Evans Radio, Concord, N. H.

SPECIALIZED QSls - SWls! Samples! Ace Print,
2705 So. Tth, Council Bluffs, lowa.

FOR SALE: Stancor ST-202-A. In good condition, with
all tubes, coils. $80, Dan Hingtgen, WOWIG, 2846
Jackson Street, Dubuque, lowa.

BARGAINS: New and reconditioned Collins, National,
Hallierafters, Hammarlund, RME, Millen, Meissner,
Gonset, others, Reconditioned S38 $29.00, SX43 $119.00,
SX42 $179.00, NC-57 $69.00, NC178 $139.00, NC 183

$199.00, HQI20X $129.00, DB22A $49.00, HF-10-2v
£59.00, RME45 $80.00, BC211 $49.00, S40A, SX25, SX2x,
SX28A, SX62, S39, HTI18, HTY, NCﬁdﬁD, HRO,

VHF162A, BC610, Collins 32V, 75A, ete. Terms., Shipped
on trial. List free, Henry Radic, Butler, Missouri.

FOR SALE. Several ARTI13 Collins autotune transmit-
ters, used, unconverted, in excellent condition. Compl-te
with tubes, xtal and calibration book, but less cable and
dynamotor, §956. Several ARC4 Transmitter-Receiver 100-
162 Me. Used but excellent condition, complete with
tubes and dynamotor. $20. Each item FOB W7EAI
535 Leslie Ave. Wm. H. Steele Helena, Montana.

QSLsT SWls? Largest variety samples, 6¢. Printer—
Sackers, WEDED, Holland, Michigan.

AUTOMATIC ANTENNA MATCH—Any spacing line
to any load! TV or “ham’. Send dime for details.
A. L. Munzig, (ex-W6BY), Hawthorne, Calif.

SELL OR SWAP: BC-342N, VHF-152A, LM and BC221B,
Transvision 7%, BC-522, GE YGS-3, approved A-460
TV FSM, DCSW-3, grid dipper, 72" Parmetal, chokes
and condensers, 810, 813, 4E27, 100TH, 250TH, TB-35,
PP100TH final and modulator, Make offer. W1JR, 23
Bennett Rd., Gardner, Mass.

BARGAINS: NEW AND USED TRANSMITTERS —
RECEIVERS PARTS: Globe King $209.00; HTY
$225.00; Temeco T6GA $260.00; Collins 75A1 §295.00;
new 160 watt phone $199.00;: SX42 §$1890.00; NC-173,
HQ129X £139.00; SX43 $129.00 ART-13 £119.00; RME45
$00.00; SX256 $89.00; HTé $85.00; Meck T-60 $55.00;
RME69 $69.560; VHF 152A $69.00;: NC-100 $59.00;
Globe Trotter $57.50;: New Bud VFO $390.50; New
Meissner Signal Calibrators $24.956; S-38 $29.95; 90800
Exciter $29.50; 3-30 or 10-11 converters $£25.00; S41G
22.50; XE-10 $19.956; and many others. Large stock
trade-ins.. Free trial. Terma financed by Leo,
WOGKFQ. Write for catalog and best deal to World
Radio Labs, Council Bluffs, Iowa.

WANTED: *S8" meter for Hallicrafters S-40 with or
without case. Ray Westeott, Ontario, Orgeon. WINOM

WANTED : SSR-1-G receiver. State condition and price.
W6CLV, 122 43rd Street, Sacramento 16, Calif.

SALE BC-610 modulation transformer $20; Stancor
P-8032 plate transformer 2000 vde at 376 ma. $30;
Turner 22D hi-impedance mike $10; Astatic D-104 mike
$7: six 8 mfd 2000 vde filter condensers $3 each; four
810's £5 each: two 818's $56 each: several large Johnson
variable condensers, single and double section, 0.2 inch
spacing. All good gear excess to my own needs. FORB
Charleston. Want Super-Pro BC-779, BC-T¥, or BC-1004.
Paul H, Lee, W4RXO, Isle of Palms, S. C.

SELL untanked distribution transformers, 1.6 KVA, 7200
VCT—120/240 volts. $15.00 each f.0.b. Power Electric Co.,
Box 267, Jackson, Mississippi.

EASY TO LEARN CODE

It is easy and pleasant to Jearm or Increase
speed the modern way—with an Instructo-
graph Code Teacher. Excellent for the begin-
ner or advanced student. A quick, practical
and dependable method. Avallable tapes from
beginner's alphabet to typlcal messages on all
sublects. Speed range 5 to 40 WPM. Always g
ready, no QRM, beats having someone send to

you. ;R

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher literally
takes the place of an operator-instructor and
enables anyone o learn and master code without
further assistance. Thousands of successful
operators have “‘acquired the code'* with the
Instructograph System. Write today for full particulars and ocon-
venlent rental plans,

INSTRUCTOGRAPH COMPANY

Dept. C, 4701 SHERIDAN ROAD. CHICAGO 40, ILL.

- [ ] [} A EEEEEEEEEEREREENENEEEENEEREEREEEN
SEETEEdEaSEEEEEEEEEE &'ﬂﬁ 1-5- ,l-nj._- : 1 16 ml: ;'6' 'I,;T!‘.E
F 0 R TCS B Trans.-Ree. 12 wolt A.C. 57S. ?
BC-19]1 Trans.-Rec. 12 wvolt A.C. 1285. H

S A L E BC-348Q Receiver 24 woit D.C. 150,

BC-221AK Modulated Freq. Meler 125,
50-UFS Link Trans.-Rec. Price on Appliet'n
unconyerted LM-15 Freq. Meter 110 voit 150.
equipment. 1498 Link Trans.-Ree. Price on Applleation

FRENCH-VAN BEREEMS, INC.

CHRYSLER BLDG., NEW YORK 17, N. Y.
TELEPHONE ORegon 9-36358

All complete, new




N OVER A MILLION IN STOCK!

Whether you require large quantities of relays for

production runs or single units for laboratory or This list represents only a few types of Special Relays.

amateur work, Wells can moke immediate delivery We also have huge stocks of Standard D.C. Telephone
and save you a substantial part of the cost. Relays, Midget Relays, Contactors, Keying Relays,
Rotary and Slow Acting Types as well as many

others. Write or wire us about your requirements.

STOCK NO. VOLTAGE OHMAGE CONTACTS MANUFACTURER & NUMBER PRICE
R-503 12/32 VOC 100 JA, 2C G.E Ant. Keying SO0W 206530-653AR] $ 225
R-745 &00 vDC Max. 78 Amps. Allen Bradiey 810 Dashpot 5.95 : .
R-804 550 VAC 18/38 Amps. Culter Mammer C-261173A34 Contactor 3.50 Wlde SEIEC"'IOI‘]
R-250 115 VAC Adj. Cir. Breaker .04- 16A Westinghouse MN Overload 12.95
R-579 220 VAC 1B Adlake 60 Sec. Thermo Delay 65.95 =
R-294 27.5 VOC 200 1B Edison 50 Sec. Thermo Delay 4.25 Q{ EleC+rﬂn|C
R-6B6 115 VAC 2C Leach 11577-5/20 Sec. AD). Delay 4.95
R-246 115 VAC 1B Cramer 2 Min, Adj. Time Delay 8.95
R-246A 115 VAC 1A Cramer 2 Min. Aaj. Time Delay B.95 Cﬂm pone nfs
R-283 1ZvoC 125 AC/10 Amps Onan Rev. Current IH4512 /R4 1.00 + WELLS
R-614 18/24 VDC 60 1A/15 Amps Rev. Current Cutout JH2339A El 3.50 d
R-262 00 1C W. U Tel Co. 4]C Single Current 375
R-245 12 VDC 7% & In. Micalex Lever '3?
R-527 612 VOC 50,50 In Senes 217668 For Ser-274N 95 TI..IIJE;
R-544 12,24 VDC 60,60 1C G E. Push Bution Remote Relay
: JCR2791-R-106C2 165 Resistors
R-255 1A G.E. Pressure Swilch F29278100-C2 20
R-669 15 VAL 400 CYC. 1B. 1A Clare 400 A
R-660 6 VDC 15" Stroke Cannon Plunger Relay #13672 95 Condensers
R-6al 24 VDL 100 Solenoid Valve g?g
R-295% 12 VDC 27% Annuncitar Drop . .
R-230 5,8 VDC 2 2A. 1C Guardian Retchet Relay 215 Wire & Cable
R-813 12 VDC 12 Waler Ralchel Relay From Ser-522 4.25
R-275 12 vOC 750 1A 1B 1C Guardian BK-10 2 i‘.u Volume Controls
R-620 612 VDC 1% 2C. 1A Guerdian BK-16 l.ﬂ?
R-629 9/14 VDC 0 1C/10 Amps Guardian BK-17A 1_33 Co-ax Connectors
R-F78 8 VDC 4500 1C/S Amps r;ﬂ'" E:-H E ;2
R-720 24 VDC 50 2C Ceramic igh Power :
R-500 12 VDC 10/10 2C/6 Amps Str. Dunn. Latch & Reset 285 Relays
R-816 12 VDC 10/15 2C /6 Amps. Guardian Lateh & Resel ?E; ‘
R-811 48 VDC 8000 1C Sigma 4R 1. Rectifiers
R-524 24 VAC,/DC, Edwarde Alarm Bell 95
‘ . 80,/120 VDC A Allen Bradley-Bulletin #702
15 g : Motor Control 4.50 Transformers and
R-839 100/125 VDC 1A Allen Bradley-Bulletin #200E -
: _— Motor Control &.50 Chokes
R-840 115 VDC 3 7A Allen Bradiey-Bulletin 4209 Size | . :
- Motor Contral W/ Type "N Thermals 5.50 Micro Switches and
R-B41 115 VDC. 4A Allen Bradley-Balletin #1709 Size 2
—y Motor Contral W, Type “N" Thermals 25.00 Tngglﬂ
R-842 115 VDC v, IA Allen Bradley-Bulletin #J0%
¢ 925 Motor Conteol W/Type “N'° Thermals 230 Antennas and
R-843 115 vDC IA Allen Bradley-Bulletin #200 -
g Motor Control 450 A'CCEIIUI‘IES
R-B44 115 VDC. 3A. 1B Allen Bradiey-Bulletin #202
F aae Motor Control 4.50 Electrunic
R- 220 VAC 1A Allen Bradley-Bulletin #704 ]
o e Motor Control 4.50 Auem bllEl
R-831 1.5,/29 VOC. 65 LA/250A, 1000A Surge Leach B-8 3.50 ) .
R-835 24 VOO 2800 1A Dble. Bri./10 Amps. Wheeslock Signal, Bl, 39 1.95 A b 3
R-836 220 VAC = 2A Ddie. Brk_/10 Amps. Wheelock Signal, A7/37 345 ssemblies
K- 566 115 VAL, 150-Ohms. (Coil only. Not Leach #6104 g9
e 4 Guardian §38187 =L

Write For New Wells Catalog

JANUARY, 1951

SALES, INC,

8 rmplete relay)

Each relay is new, individually boxed, and unconditionally guaranteed by Wells

World's Largest Display of Rodio and Electronic Components
9,000 Square Feet of Display All On One Floor

320 N. LA SALLE ST., DEPT. C

When writing to ouwr advertisers say you saw st i CQ

CHICAGO 10, ILL
63
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VIDPODIRN 30w TRB. .. i iiiiicsicoimstrstmssturits b
ACN — the original design so popular with manu- ﬁalls Sa:-“b I A Lnor sy trE R
. T eston Laboratories . ...

facturers, amateurs and experimenters who “build World Radio Laboratories, NN S

their own"' and desire direct calibration, 5” H. x
7" W. $3.30 net. ICN — an illuminated version

of the ACN, 5%" H. x 7%" W. $6.00 net. SCN — | AMAZING NEW \“BROPL x

same dial scales as ACN in reduced size, 471" H.
x6%” W. $3.00 net. MCN — scaled down dial,
ideal for mobile installations and small converters,

2%”H. x 37" W. $2.70 net.




SW-54

Sleek. Low=Priced Beauty is Most Compact
General Coverage Receiver Ever Build! :

Here is National's latest engineering triumph! A com-
plete superheterodyne receiver covering all major
broadcast and shortwave bands that is smaller than the
average ftable radio! New design makes possible a
standard of performance never before achieved in so

compact a receiver!

COVERAGE: Entire frequency range from 540 kec. to 30 me.
Voice, music or code.

FEATURES: Sensitive and selective superhet circuit. Slide
rule general coverage dial with police, foreign, amateur

and ship bands clearly marked. Separate bandspread and

logging scale usable over entire range.
USES MINIATURE TUBES

CONTROLS: Mgin tuning, Bandspread, On-Off and AND UNIQUE BANDSPREAD DIAL

Volume, Receive — Standby, Bandswitch, AM-CW, Speaker- New miniature tubes make possible new

ot sensitivity and performance. Unique plastic
ones.

bandspread dial is adjustable to assure

complete logging accuracy.
TUBE COMPLEMENT: |2BEé, converter; 12BAS6, CW

osc.—IF amp.; 12AV6, 2nd det.-Ist aud.—A. V. C.;
50C5, audio output; 35Z5, rectifier.

SiZE’ lII" wide, ?" h:gh. ?” dE‘E‘P_

Prices slightly higher west of the Rockies.
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Your Protection

Made in U. 5. A.

ALWAYS LOOK FOR THE RCA MONOGRAM ON THE
RED-BLACK-AND-WHITE CARTON

The most
Nothing signifies tube dependability more
than the familiar red-black-and-white carton
displaying the RCA monogram. It 1s your
guarantee of above-average quality in every
P.CA tube you buy.

There are several reasons why RCA tubes
are particularly noted for their top perform-
ance and long life. First—no one knows bet-
ter than RCA how to make tubes. Second—

the tube types most used in amateur and com-
mercial service are of RCA design . . . sub-

ELECTRON TUBES

ackage in Ham Radio
stantial proof of their performance capabili-
ties. Third—in addition to designing new
types as they are needed, RCA continues to
improve the tube types in general use. Lastly
—RCA’s vast production and quality-control
facilities are your assurance of the best tubes
that money can buy.

To get all the tube power, performance,
and life you pay for . . . buy genuine RCA
tubes in the familiar red-black-and-white car-
tons from your local RCA Tube Distributor.

RADIO CORPORATION of AMERICA

NHARRISON. N.J.
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