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“Terrific!...Unbelievable...

Best rg — ever’!

Here are a few unsolicited comments from owners of Clegg VHF equipment

Clegg Zeus VHF
Transmitter ror s anp 2 MeTERS

A highly efficient, 185 watt AM, high power VHF trans-

mitter for full coverage of the amateur 6 and 2 meter
bands and associated Mars frequencies.

Automatic modulation control with up to 18 db of speech
clipping provides magnificent audio with
greater than many kilowatt rigs.

This beautiful unit with its ultra-stable VFO is the ulti-
mate in VHF equipment for amateur and Mars operation.

“talk power"'

.....

99’er Transceiver
FOR &6 METERS

This completely new transmitter-receiver is ideal for both
fixed station and mobile operation. Small in size, low in
cost, and tops in performance, the 99'er offers operating
features unequalled in far more costly equipments. The
double conversion superhet receiver provides extreme
selectivity, sensitivity and freedom from images and cross
modulation. The transmitter section employs an ultra-
stable crystal oscillator which may also be con-

trolled by external VFO, An efficient, fully modu-
lated 8 watt final works into a flexible Pi net-
work tank circuit. A large S meter also serves
for transmitter tune-up procedure.

504 ROUTE 53, MT. TABOR, NEW JERSEY e

From Ohio:

s

. . I am a quality control supervisor with a leading
electrical manufacturer and this Zeus transmitter is to
me the finest piece of workmanship that I have ever
purchased or inspected . , .”

From New Hampshire: Richard E. Haves, KS8UXU

*. . . We feel that our new Zeus is the best thing that
ever happened to us since we have been in ham radio
(5 years) ..."”

Hazen & Beatrice Bean, K1JFQ

From Florida:

“. . . We are well satisfied with the results of this unit
as we have worked forty DX contacts in little more than
three hours on May 23, 1961, including six new states
which we were unable to work in the past two years
wiflh a “120 watt, 6 & 2 transmitter of a different
mig. ...

Jack Edlow, K4YIW

. « . Never before have I been more pleased with a
piece of gear than I am with my Zeus. In two days I
have worked 24 states with several contacts in each,
(phone) on six meters. And the signal reports — vow!
For the most part unbelievable . . .”

Jeanne & John Walker, WAGGEE
From Pennsvlvania:

“Words cannot express the pleasure and performance of
ZEUS. I have worked 5 states 5-9, plus I have given vou
$1,000,000 advertisement .

From Puerto Rico:

e

From California:

Dr. A. Schlecter, K30EC

. I want to inform you of the excellent results ob-
tained with the. Zeus Transmitter I bought one month
ago. Taking advantage of the band opening, I have been
able to work up to the present thirty-eight states, in-
cluding California . ..”

From New Jersey: Pedro Fullana, KP4AAN

“. . . I would like to tell you I am more than delighted
with the operation of the Zeus. Have had nothing but
good reports from other Ham's , . .”

From Georgia: Donald E. Gillmore, WA20QCO

“. .. This set is terrific. I've had terrific results with it.
It the best rig — ever.”

George E. Misshack, K4Q0E
KS8CHE in Ohio tells about 99%er

.+ . with the 99%er haywired in from a four element
beam, through 100 feet of coax, through a matching
network, through a length of 72 ohm twinlead, and then
through a length of 300 ohm twinlead to reach the
99'{:1‘, we L‘uuld read the Michigan stations Q5! and
back through the above haywire we were able to put
44 watts into the antenna as measured by a RF am-

meter! ...”
Ken Phillips, K8CHE
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..de W2NSD

(never say die)

Back at first I was running hamfest and
convention announcements. Several postcards
have mentioned that they are not particularly
anxious to have space taken up with local
announcements in a national magazine. I'm in
agreement with this notion since we’re trying
to make sure that everything in the magazine
will be of the widest interest. For that matter,
though you may be looking particularly for
VHF articles, you will find that just about
everything we publish will be good reading.
Some of the best articles may be hidden with
unlikely titles too. Heh! If you disagree about
our leaving out announcements all you have
to do is pound the table a little and we’ll start
an (ugh) Announcement Column,

.lanno

The July cover brought interesting reactions.
Several readers wrote in to mention that,
though their cover was OK, they found the rest
of the magazine to be printed upside down.
Subway and bus readers startled their fellow
travelers. There were a few fellows who called
up to find out if we knew the cover was up-
side down. These chaps should know all the
trouble we went to, to make sure that it got
printed that way. This included verbal and
written instructions to the entire work force
of our printer’'s New York office where the
magazine is set in type as well as the entire
forece in Norwalk, Connecticut where it is
printed. We really expected that someone
wouldn’t get the word somewhere along the
line and would “fix"” the mistake.

Our printers are getting used to us now.
They no longer shudder at our printing a 73
page magazine, no doubt the only magazine in
history to do so. They are getting used to
our surplus ads with the five point mice type,
though they fight every one we bring in and
charge until our heads spin for them.

We have made great strides on the delivery
of magazines to our office. We almost fainted
the first month when the truck drove up with
10,000 copies on a huge skid. The office was
on the second floor and Virginia and I had
to hand carry 2500 pounds of magazines up-
stairs. The next month we got them to mail
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a lot of them directly from the plant and
deliver the rest in cartons. Virginia has gotten
very good at hefting those 65 pound cartons
up the stairs now . . . somehow I always seem
to be away when the truck comes. They in-
creased the cartons to 85 pounds last month.
Virginia almost broke her back. I complained.
The following note came from the printer.
“Your lastest epistle decrying the weight of
our cartons has caused me deep chagrin, pain
and a wart on my left index finger. It has
never been the policy of Ye Olde O’Briene
Presse to cast a Dresden-like beautiful orchidi-
ous creature like Virginia in the role of a
Russian weight lifter. The dastardly culprit
who sponsored this hernia-inviting operation
right now is on his way to the salt mines,
minus both thumbs. Rest assured most kind sir
that our cartons in the future will be of a
gossamer quality and of a weight that can
be handled by the midget masquerading as a
little girl in the Castro Convertible Ads. Re-
gards, Charles Joseph Hauser IIT* (*The first
two were executed for mopery.)”

Answered Plea

The small call for help last month was
answered. Volunteers arrived from all over.
One of the long distance helpers was Hall
Bond K5ZSB of Dallas, a pilot for Braniff
Airways, who dropped in and lent a hand for
a few hours of stencil sorting. All this extra
help has enabled us to get out a lot more
mail recently and we've sent out the first mail-
ing to advertisers announcing the First An-
nual Almanae, Yearbook and Buyvers Guide
which we plan to publish this fall.

One thing that has bugged me for vears is
the problem of finding out about a product
when I want to know about it. Someone will
mention over the air that he has one of the
new Super-Bandbangers and that he thinks it
it great. I immediately plunge into the ham
magazines looking for more info. Well, it
seems I've heard about it a bit late and they
are now advertising the newer Rx-7388. After
much searching through back issues I finally
find some ads for the Bandbanger, but they
sure don’t tell very much. Being persistent, 1
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TRANSMITTERS...
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S0-WATT
CW TRANSMITTER* #720

Kit $79.95 Wired $119.95
*U.S. Pat. #D-184,776

“"Top quality''—ELECTRONIC
KITS GUIDE

Ideal for veteran or novice.
‘““Clean’” 90W CW, 65W AM-
phone with EXT plate modu-
lation. 80 through 10 meters.

I VARIABLE
NBW_ FREQUENCY

OSCILLATOR
(SELF-POWERED)

_'_.‘,‘m.—:- % = DRIVER

Kit $49.95 Wired $79.95

Delivers 50W undistorted audio for
phone operation. Can plate-modu-
late transmitters having RF inputs
up to 100W. Unigue over-modula-
tion indicator. Cover E-5 $4.50.

|
I
I
I
I
I
I
__________.._...__.}_._ =

crystal stability.
| 80 through
10 meters.

Kit $44.95
Wired $59.95

HIGH-LEVEL
UNIVERSAL
MODULATOR-

I
|
|
Approaches |
I
|
|
I

| designed
REAT T
for Hams...

""" e e R S to the highest
RS 5 A | Ham standards

~ BO-WATT
CW TRANSMITTER #723
Kit $49.95 Wired $79.95

“Compact; well-planned lay-
out. Clean-sounding, abso-
lutely hum-free carrier;
stable.” — ELECTHDHICS
WORLD,

Perfect for novice or ad-
vanced ham needing low-
power standby rig. ‘‘Ciean"
60W CW, 50W AM-phone with
EXT plate modulation., 80
through 10 meters.

CITIZENS
BAND
TRANSCEIVERS
Superhet; pre-
aligned xmitter

osc; match dif-
ferent antennas

hy variable “'pi'"" network. Single
& multi-channel models.

From Kit $55 95 Wired $89.95

New CITIZENS BAND
WALKIE-TALKIE #740

Complete with re-
chargeable battery
and charger. 9 tran-
sistors, 1 diode. Full
superhet. U.S. made.

Kit $54.95
Wired $79.95

#722

Includes complete set of coils Wired $49.95

VACUUM TUBE VOLTMETER #221
Kit $25.95 Wired $39.95

for full band coverage. Continu-
ous coverage 400 kc to 250 mc.

c
oA
GRID PEAK-TO-PEAK
#730 DIP VIVM #232 =
METER & exclusive =
: , *UNI-PROBE® -
Kit $29.95 Wired $49.95 Kit $29.95
S
o
e

500 ua meter.

|
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I
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l
I
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T
I
|
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#710 |
I
I
|
T
I
l
I
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: = RF SIGNAL
S ECT'?;C I Sl 3| conpliNAMIC @ GENERATOR
= ¥ TANCE = #324
0SCILLOSCOPE | -IHHH'IH;II* TUBE - 8 (150kc-a35me)
~ #460 | =+ =" 1 & TRANSISTOR e @° Kit $26.95
~ Kit'$79.95 [ —— TESTER #666 ===~ wired $39.95
57 PUSH-PULL OSCILLOSCOPE #425 | TUBE TESTER #625 & MARKER #368
Kit $44.95 Wired $79.95 | Kit $34.95 Wired $49.95 Kit $69.95 Wired $119.95

EICO, 3300 N. Blvd., L.I.C. 1, N. Y. /

[] Send free Catalog & name of i/ L e R L e Ry

neighborhood distributor.

[] Send free ‘“Short Course for / a4dress

3300 Northern Boulevard, Novice License.” [] Send /
LA EIE G A P UV (1 Gl 36-Page STEREO HI-FI GUIDE:

Export Dept.,

25¢ enclosed for postage / B i i N B i e O e

Roburn Agencies Inc., ERFENLITITS / Add 5% in the West

431 Greenwich St., N.Y. 13, N.Y.
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ENGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer,
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“““\ from E-Z WAY

Grab that DX with these
strudy E<Z Way Towers!

Here is a self-supporter that is top
favoriteof radio amateurs around the
world. The famous E-Z Way design
1S Now Better Than FEver! 55,000
PSI high tensile steel has been in-
corporated into our tried and proven
design to assure vou of the sturdi-
j est, most versatile tower your money

can buy! Cranks up—cranks down—
tilts over— stands alone. See the
complete F-Z Way line at vour near-
est distributor.

¥ Put your Tribander at 41’ in
70 mph wind (125 mph crank-
ed down to 24").

# Tilts over for E - Z access

to array.

¥ Mounts Ham-M Rotor inside
tower head, Top radial bush-
ing and vertical thrust bearing.

: # Safety rest locks tower at
desired height. No weight on
the cables.

¥ E.I.LA. RS-222 specs. Heavy

wall structual steel tube legs,
solid steel rod diagonal and
horizontal bracing — arc weld-

ed. ALL STEEL 55,000 PSI!

.. 41602

MODEL RBS-40G. Hot dipped
galvanized, Am Net $209.50

(Mounting Kits) l

MODEL GPK-S540. Tilt-Over
Ground Post, Am. Net. $75.00

MODEL BEAK-S40- Galvanized
wall bracket and hinge base,
Amateur Net $10.50

— — — -—_A

E-Z WAY TOWERS, Inc.

P.0. BOX 5767 TAMPA 5, FLORIDA
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hunt around until I find some letter paper, an
envelope, and a stamp. This usually is quite
a hard combination to round up all at one
time. Then I start drafting the letter asking
for a spec sheet. I am rewarded two weeks
later when the info comes in the mail . . . only
I wonder why they sent me all this, did I
write for it? Maybe I did a couple weeks or
S0 ago.

I've tried to solve this difficulty by laying in
a good selection of the larger distributor cata-
logs. Unfortunately only a few distributors
seem to carry the Bandbanger line and all they
have is a short paragraph on it, telling less
than the magazine ads. Even Radio Master
doesn’t do much for the ham contingent. The
answer, I think, is a yearly Buyers Guide for
ham products. We're going to try to get just
such a thing started. I hope it doesn’t turn out
that I am the only chap who has suffered
through these problems. A letter is now out
to all of the ham manufacturers to see their
reaction . . . will it be enthusiasm or apathy?
I'll let you know.

Yearbook Articles

This is going to be a real low budget pro-
duction in order to get as many advertisers to
come in as possible. The ad rates will be ridie-
ulously low. This means that there won’t be
much budget for articles for the book. I've a
solution that should make almost evervone
happy . .. and that’s the best type of solution,
eh? Material should be received by the end
of September at the latest, which gives us
about two months.

The Yearbook, it strikes me, is an excellent
place to run quite a few tests of commercial
equipment. This should be a snap for many
of you who have the equipment on hand and
also have a reasonable test setup to check it
out. We'd like to have articles on any of the
newer pileces of equipment that we have not

(Turn to page 41)

Club Subscriptions

As announced a few months ago, clubs may
send in group subscriptions at the rate of
$2.50 per one year subscription in groups of
five or more subseriptions, These subs must
start with the next published issue and be for
just one year., Orders for back issues should
be sent in separately. By simplifying the pro-
cedure we can offer this reduced rate.

The regular subscription rate is $3 per year;
$5 for two years; $4 per year for DX operators
outside North America. All back issues are
50¢ each. Send your name, call and address to
73 magazine, 1379 E. 15th St., Brooklyn 30,
New York. Include money.

73 MAGAZINE



be sure

you re on irequeney...

e

with precision made International Crystals

International Crystals are designed for all types of communication service
Amateur — Commercial — Citizens. Thousands of transmitters,
transceivers, and receivers this very moment are on frequency with
International Crystals. From a quartz blank to the finished plated crystal,
hermetically sealed in its can, International insists on the highest standard
of manufacturing. You can be sure you're on frequency because Inter-
national precision made crystals have built-in DEPENDABILITY'!

For information on International’s International type FA-5 and FA-9 wire

complete line of Amateur, Com- mounted crystals are for Amateurs and

mercial and Citizens band crystals Experimenters where tolerances of .01%

write International Crystal Manu- are permissible. Priced from $3.30 to $5.75

facturing Company today. for fundamental frequencies, and from
$3.30 to $9.35 for 3rd, 5th, and 7th
overtones.

INTERNATIONAL CRYSTAL MANUFACTURING CO., INC.
. ZIES 18 NORTH LEE e OKLAHOMA CITY, OKLAHOMA
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Capt. John L, Reinartz USNR 'Ret.' K6BJ
220 Mar Vista Drive
Aptos, California

Let's Make it a
Frequency—Deviation Meter

A frequency-deviation meter allows one to
read the deviation plus or minus that a
received signal is off frequency. Depending on
the meter range desired and used, a deviation
of ten or less cycles can be read either high or
low. Such a device is especially useful when
used on MARS nets or when frequency checks
are desired of any incoming signal and the
answer must be in cycles low or high of a
desired frequency. Those grinding their own
crystals or desiring to compare crystals will
find this device especially useful.

s

Two fundamental circuits were investigated,
one using diodes only and the other using tran-
sistors only. These are shown in Fig. 1 and
2 respectively. A 0-50 microampere meter
should be used for the diode type and a 0-1
milliampere meter will serve nicely for the
transistor type, although a 0-50 or 0-100 micro-
ampere meter will also serve nicely in the
transistor type frequency-deviation meter sys-
tem. Silicon diodes were used for the diode
type and 2N123 for the transistor type. An
input voltage of 25 is needed for the diode
type and 7 volts or less for the transistor type
depending on the meter sensitivity, being 2
volts when a 50 microampere meter is used.

Whatever scale reading is desired, be it 250
cycles low or high or 500 eycles low or high,
the meter cover is removed and new figures are
added below the meter scale with a zero in
the center of the scale and maximum readings
at each end of the scale as appropriate. Pen-
cil markings will do. The 250 cycle can be read
to 10 eycles per division and the 500 cycle
scale can be read to 20 cycles per scale divi-
sion. Each can be read to half these values or
5 and 10 cycles respectively.

In use, you set your frequency meter, LM
or 221 either 250 cycles or 500 cycles lower

6

than the frequency to be checked. If the fre-
quency to be checked is right on, the frequency-
deviation meter will read zero at the center
of the scale on the meter; if the frequency is
low, the meter will read low and if higher,
the meter will read higher. The answer in
cycles will be the wvalue indicated by your
new markings. In use the frequency-deviation
meter is connected across the high impedance
output of your receiver in the case of the
diode type and across the low impedance out-
put in the case of the transistor type.

In those cases where a definite frequency
will be under observation, it will be found
advantageous to grind or obtain a crystal that
is adjustable to 250 cycles low or 500 ecyeles
low, as appropriate, and to use it in the tran-
sistorized oscillator shown in Fig. 3. Any
crystal holder that has an adjustable air gap
will do. Some of the TCS surplus erystal hold-
ers have a three point adjustable top plate
and are about the best obtainable. Since your
best and probably only method of adjusting
the crystal is by the use of your LM or BC221,
be sure that your frequency standard is ac-
curate, It is best to use the low frequency posi-
tion and with the 1 me crystal switch on, tune
the meter to that portion of the desired fre-
quency less the me part. For instance, to set
the LM for a reading of 2,732,000 cycles, set
the LM on the low frequency for 732,000 cycles
or T32 ke. The 1 me crystal will furnish the

Fig. 2

73 MAGAZINE



me part of the reading. In my case I set the
LM to 731.5 ke and adjust the erystal to that
frequency in the adjustable TCS holder. The
transistorized oscillator holds the frequency
to such a close tolerance it has not been nec-
essary to make adjustments in weeks. A hand
held push switech connected into the positive
battery lead allows the oscillator to be turned
on as needed to check the frequency of a
MARS station on 2732 ke to an accuracy of
plus or minus 10 eycles of that frequency. The
frequency-deviation meter is of course checked
against the 440 or 600 cycle tone of WWYV, no
other check is necessary since the scale is
linear. ... K6BJ

Circuit board for this meter available soon from
Irving Electronies.

L etters

Dear Wayne:

First let me congratulate you upon your fine layouts,
content and presentation in “73.” It's about time the
ham radio literature again emphasized some home con-
structed equipment, rather than the ever increasing em-
phasis on commercial gear.,

I constructed the transistorized grid dip oscillator which
was described in the March 1961 issue. I found, how-
ever. that there were two errors, which perhaps you
would be interested in ealling to the attention of other
readers :

1. Switech S1A is in the wrong line. It should be
connected in the 9 volt battery line which, under the
present circuitry, is constantly under drain conditions.

9 Besides the minor detail mentioned in item 1, I
could not get the oscillator to oscillate until I finally
discovered that a .0047 disc ceramic condensor con-
nected between the base of the 2N247 to ground did
the job beautifully.

Being an “old timer” in the radio field, I thought
perhaps you might be able to steer me towards some
article on conversion data to bring the Abbott TR4-B
9.meter transceiver up to date, so as not to invoke the
wrath of the FCC. If vou have any knowledge of this 1
would certainly appreciate your passing it along. I was
intending to do some revamping of the TR-4, and thought
it would be wise to investigate any work done on it in

the past. .
Again, many thanks. Keep up the swell job.

Sigmund G. Bookbinder KZPFG

Boy Scouts of America
25 W. 43rd Street, N. Y. 36

Thanks, Sig, for your compliments. The note on the
GDO may hkelp a bit too, though we pointed out last monith

that the battery switch was hooked in wrong. Ferhaps a
difference in transistors made the .0047 necessary as many
rveaders have written in saving that the cwcuit works
fine for them. It is a good hint for anyone who might run
into problems. I haven’t any info on the TR-4, but mavhe
yow're letter will bear fruit and bring you what you need

to know,
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GAIN

ANTENNAS

BUSINESS MEN'S
FREQUENCY
or TWO METERS

(144-170 Mc)

FIXED STATION
: and MOBILE

ALSO UHF & VHF MODELS UP TO 10.5 DB.

Engineers in the Communication Field
have tried and proven GAM VHF
antennas to give users the ultimate in
performance. GAM antennas will give
you the “marginal’” signal, in most
cases eliminate the “dead” spots and
cut down on “picket fence” effecl.
These antennas are end fed through
an efficient hermetically sealed match-
ing transformer that is part of the
antenna. All models are light in weight
and of heavy duty construction.

Hr—

\OH

MODEL TG-3-S

FIXED STATION;
2 STACKED

9 db gain for $45.00
Net

® Goain of 9 db over
coaxial antenna

® Heavy duty construction

® Two half wave elements

® Con be cut to frequency

® Mounts on standard
14" pipe

® 52 Ohm Impedance

® SWR less than 1.5-1

MODEL TG-2

MOBILE ANTENNA
6 db gain for $14.10
Net

® Half wave resonant
antenna

| ® 6 db gain over
coaxial antenna

® 52 Ohm Impedance

® SWR less than 1.5-1

® Functions without
additional elements

® Reduces flutter effect

and extends coverage

CONTACT YOUR DISTRIBUTOR OR GAM DIRECT

MANCHESTER, N. H.

138 LINCOLN 5T.



Printed Circuit
Noise Limiter

Using Semiconductors

Thomas C. Sowers W3BUL
47 Bethlehem Pike

Colmar, Pennsylvania

FTER being mobile for several months we
had the misfortune of having to change
cars as the 1952 Pontiac, which we used for
mobile, was beginning to fall apart. The
mobile gear was moved from the Pontiac to a
1953 Studebaker. This gear included a TNS
limiter which was installed in the Pontiac
radio to reduce ignition noise. It was a great
disappointment after all the labor involved in
transferring the equipment from one car to the
other to find we were troubled with ignition
noise from other cars, The TNS limited per-
formed very well in the Pontiac but perform-
ance was just plain poor in the Studebaker.
The diode load resistor in the auto radio was
reduced and finally eliminated entirely. The
diode in the second detector was grounded and
a crystal diode installed in its place. Shield-
ing was tried here and there and just about
everything in the handbook and in mind was
tried without success. We finally gave up and
decided on building a full-wave series noise
limiter.

After some serious thinking we set on the
idea that the noise limiter would use semi-
conductors and would have a printed circuit
board. The 10 meter converter used in con-
junction with the auto radio uses semiconduc-
tors and also a printed board. The target of
the writer is a compact transistorized trans-
mitter or at least a hybrid using only one
tube on the final.

In starting off, a conventional full-wave se-
ries noise limiter circuit Fig. 1 was considered.
This type of limiter usually uses a 6AL5 and
12AL5 dual diode. The only changes made
on this limiter was replacing the 6AL5 or
12AL5 tube with two suitable erystal diodes
Fig. 2.

Construction

The early experiments using various types
of diodes were made on a circuit which was
constructed on a punched phenolic board.

Fig. 2

Three general purpose crystal diodes, the
IN60, 1N91 and 1N93 were tried with little
success, It was found that any signal into the
receiver was large enough in amplitude to
cause the diode to conduct and chop off the
audio and what signal did get through was
very much muffled. From the above results
we knew we would need diodes with a high
inverse resistance and low forward resistance.
These characteristics are found mainly in the
silicon diode and not types produced from
germanium. Another test was made using two
Phileo SAT transistors having only one good
diode in each. The ICO or TEO on these units
measured less than .1 wa at 20 volts so the
inverse resistance on the diodes is well up in
the megohms, The base lead of the transistor is
used as the cathode and emitter or collector
lead as the anode. This proved to be the right
diode as noise from passing autos was brought
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AMERICAN GELOSO V.F.D.'s

Wired, tested, calibrated, ready
for use. Mod, 4/104 fer driving
one 807 or 6146 final in AM or

CW under Class “‘C'" conditions.

Mod. 4/102 for driving two B807's
or 6146’s final. Has 5 bands.
Supplied with Mod, 1640

dial ass'y,

Mod. 4/103 for 144-148 mc
bands. Combines VFO primary
freq. of 18 mc with xtal
fundamental freq. of 12 mc.
Supplied with Mod. 1647

dial ass'y.

Mod. 4/104, 4/102 or 4/103
less tubes and xtal, each $29.95

PRECISION PLANETARY-VERNIER
for exceptionally fine tuning

Superb craftsmanship by Jackson Bros.
of England. Ball bearing drive, %"
_ dia. shaft, 1%" long, 6:1 ratie,
===/ Yy FB for fine tuning. Easily adapt-
able to any shaft. Comp le

value — $5.98.

Amateur Net $1.50 ea.
10 for $13.50

“Wonder Bar” 10 Meter Antenna

As featured in Nov. 1956 QST. Complete with B & W
3013 Miniductor. Only 8 ft. long for 10 meters.

Wt. 5 Ibs.

Versatile Miniature Transformer

Same as used in W2EWL SSB Rig — March
1956 QST. Three sets of CY windings for
a combination of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using center-
taps the impedances are gquartered.) The
ideal transformer for a SSB transmitter.
Other uses: interstage, transistor, high
impedance choke, line to grid or plate,
etc. Size only 2 h. x 34” w. X 34" d.
New and fully shielded.

g for $3.49 Tmatenr Net 3139 “.0 . 21095
_unnnw Authorized distributor of HEATHKIT equipment
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AGS—RT—101
CITIZENS BAND
TWO .WAY RADIO

No license required. Complies with part 15
of FCC rules on low power units. 1.5 mi.
average range on land, up to 5 mi. on
water, Xtal controlled XMTR, Rec. Sens. ;
1 pv, Each unit complete with transmitter-
receiver, AM radio, leather carrying case, -
ear-phones, antenna, 6 penlight batteries.

$7I]I]U ea. 2 for $]3950

i
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\

DYNAMOTORS
Brand new, recent military production, high efficiency, compact.

12 Volt Model
Rated output: 625 vdc @ 225 ma. 9” long, 5” dia.
wt. 16 Ibs. $12.95

AMERICAN GELOSO P1 TUNING COILS

Units have 6 posit. tap switch
mounted on ceramic coil form,
Mod. 4/111 designed for wse
with two 807's or 6G146’s (in par-
allel). Freq. Range 3.5 to 29.7 me:

Mod. 4/112 is designed for use
with single BO7 or 6146. Handles
up to 60 w. Range: 3.5 to 29.7 mc.

Mod. 4/111 or 4/112, each $4.95

oo o o e
S

ARROW/DerecTronics. ve.

65 Cortlandt Street. New York 7, N. Y. « Dighy 9-4730
525 wericho Turnpike, Mineola, N. Y. e Ploneer b6-8686
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down well below signal level and even per-

formed as well as the TNS limiter
Pontiac except for the squelech aection. A
printed circuit board was then constructed
and components were transferred from the
phenolie board.

in the

Printed Circuit

Muaterial List for Circuit Board
1. Copper clad laminate board 1% x 8 inches
cut from 3 x 4% piece, No. MS-512,
2. Tape resist circles 3/16 inch diameter, No.
MS-737
3. Tape resist 1/16 x 320 inches, No.
4. Etchant 6 oz., No. MS-729,
All materials for printed circuit board ordered
through Lafayette Radio, Jamaica 33, New
York.
The construction of printed circuit boards
was described in length in November issue of
73, “Tranalatm* Printed Circuit 10 Meter Con-

MS-735.

Tﬂm

10

verter.” The procedures for constructing the
circuit board for the noise limiter will be de-
scribed very briefly in ths article. Lay Fig. 3
drawing over copper clad board with a piece
of carbon tracing paper between and trace
out all circles and connecting bars. After
tracing, apply resist cireles and 3/16 inch
resist tape to circuit board. Etch board for

20 to 30 minutes in etchant solution to re-
move all excess copper.

Remove resist tape

BUL NOIGE L.H:TE‘F-
CoOLMAR , PENVA

and drill 1/16 inch holes for mounting com-
ponent parts., Mount components as shown in
Fig. 4 and solder in place using a good rosin
core solder.

The author mounted the eircuit board, .5
megohms potentiometer and a small slide
switch in a small Bud Minibox 15 x 2 x 314
inches in dimensions. The small box was then
mounted under the dash of the auto near the
receiver. Shielded leads are brought out from
the auto radio to the noise limiter to reduce

- - — —_— e — -

———— o — "

Fig. 4

hum and pick up. The circuit board is small
enough to mount in the receiver of most any
auto radio for those wishing to do so. The .5
megohms potentiometer may be mounted in
any convenient location on the receiver and the
switch may be left out. With the limiter
switch on the IN position some gain is lost
on the receiver, but most auto radios have
gain to spare. The author uses the switch
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mainly to prove to himself and others in dem-
onstration how well the limiter really works.

After the circuit board is made and the
noise limiter completed the maker may wish
to experiment with various types of diodes. Its
simply a matter of tacking diodes in place
with the soldering iron. We recommend using
silicon diodes with high back resistance and
low forward resistance. We have used the
1N536, 1N537, 1INH38 and 1N625, with the
1N625 diode giving best results. It is known
that at least 50 diodes are commercially avail-
able suitable for noise limiters. The author is
presently using a dual silicon diode Fig. 5
manufactured by the Philco Corporation. The
unit uses a common cathode and two anodes
and is mounted in the small TO-18 package
and should be on the market shortly. It is
expected to be seen in some of the communi-
cation receivers In the near future.

The described noise limiter using wvarious
diodes has been in the author’s car for over
six months and is still doing a satisfactory job.
Several amateur friends have constructed the
noise limiter and are using it with equal re-
sults. A noise limiter used iIn conjunction
with a 10 meter rig makes the difference of
making contacts in motion or just plain talk-
ing to yourself. ... W3BUL

The ecircuit board for this noise limiter is
available from Irving Electronies, P.0O. Box
0222, San Antcnio, Texas, for $1.00.

1)

The OLD OLD TIMERS CLUB is making a
canvass to determine the number of Amateurs
holding a license and call today who were
listed in the first Government call book, in

1913.

If yvou are one of those, please write the
OLD OLD TIMERS CLUB, Earl C. Williams,
Secretary, 07 Wayside Road, Neptune, N. J.
giving first call, present call, and any other
details believed pertinent.
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RIDER BOOKS

FOR BEST RESULTS FROM

YOUR RIG THRU GREATER
ELECTRONIC KNOW-HOW

INTERNATIONAL TRANSISTOR SUBSTITUTION GUIDEBOOK
(4500 Direct Substitutions), Keats A, Pullen, Jr., Eng. D.
Reliable, Proved, Direet Substitutions only. Inecludes case
styles and dimensions, $1.50.

CITIZENS BAND RADIO, Allen Lytel, $3.90.

HOW TO LOCATE AND ELIMINATE RADIO AND TV INTER-
FERENCE (2nd Ed.), Fred D. Rowe, $2.90.

BASIC MATHEMATICS (4-Volume ‘Pictured-Text' Courses),
Norman H., Crowhurst, New ‘learn-by-pictures’ course
makes it easier than you ever dreamed to learn math —
NOW AVAILABLE, VOL. 1, Arithmetic As An Outgrowth
Of Learning to Count, $3.90. NOW AVAILABLE, VOL.
II, Introducing Algebra, Geometry, Trigonometry, Calculus
as Ways of Thinking in Mathematies, $3.90. Vols. III and
IV available towards end of 1961,

AMATEUR RADIO

GETTING STARTED IN AMATEUR RADIO, Julius Berens,
WZPIK, $2.40

BUILDING THE AMATEUR RADIO STATION, Julius Berens,
W2PIK, $2.95

RADIO OPERATOR'S LICENSE Q & A MANUAL (6th ed.)
Milton Kaufman, cloth $7.10

SHORTWAVE PROPAGATION S. Leinwoll, $3.90

:'llng GLOBAL TIME CONVERSION SIMPLIFIER J. G. Daiger,
HOW TO USE GRID-DIP OSCILLATORS Rufus P. Turner P.E.
K6AI, $2.50

SOUND-N-SIGHT CODE COURSE Lewis Robins and Reed
Harris, Complete Course (0 to 20 words/minute), $15.95;
Novice Course (0 to 8 words/minute) $9.50; Advanced
Course (9 to 20 words/minute), $8.95

FAMOUS ‘PICTURED-TEXT' COURSES — EACH

A LOW-COST EDUCATION IN ELECTRONICS

BASIC TRANSISTORS (‘Pictured-Text' Course), Alex. Schure,
Ph.D., soft, $3.95; cloth, $5.50.

BASICS OF GYROSCOPES ('Pictured-Text' Course), Carl
Machover, E.E., 2 vols., soft cover, $6.60; cloth, $7.75.
BASICS OF MISSILE GUIDANCE & SPACE TECHNIQUES
(‘Pictured-Text’ Course), M. Hobbs, P.E., 2 vols, soft covers,
$7.80; cloth, $9.00.

BASICS OF DIGITAL COMPUTERS ('Pictured-Text' Course),
John S. Murphy, 8 vols., soft cover, $8.40; cloth, $9.50.
BASICS OF ANALOG COMPUTERS, Thos. D. Truitt (Dir. of
Advanced Study Group, Electronic Assoc., Inc.) & A. E.
Rogers (Sr. Consultant, Electronic Assoc., Inec.), 8 vols., in
one cloth binding, $12.50.

BASIC ELECTRONICS (5-Volume Standard Course), Van
Valkenburgh, Nooger, Neville, Inc., set of Vols. I to V in
soft covers, $11.25; all 5 vols, in one eloth binding, $12.75.
BASIC ELECTRONICS (Expanded Course), set of Vols, I to VI
in soft covers, $13.85; 6 vols. in one cloth binding, $14.85.
BASIC ELECTRONICS (Vol. 6 Only), soft cover, $2.90; 170-
6H, cloth, $3.95.

BASIC ELECTRICITY, Van Valkenburgh, Nooger, Neville,
.I;;;;,rgnft cover, b vols., $11.25; all 5 vols., one binding,
BASIC SYNCHROS AND SERVOMECHANISMS, Van Valken-
burgh, Nooger, Neville, Inc., soft cover, 2 vols., $5.50; 2
vols. in one cloth binding, $6.95.

BASIC PULSES, Irving Gottlieb, P. E., soft cover, $3.50;
cloth, $4.75.

BASIC TELEVISION, Alex. Schure, Ph.D., soft cover, 5 vols.,
$11.25; all 5 vols. in one cloth binding, $12.75.

BASIC ELECTRICAL POWER DISTRIBUTION, Anthony J. Pan-
gint, 2 vols., soft cover, $4.8B0.

BASICS OF FRACTIONAL HORSEPOWER MOTORS AND RE-
PAIR, . Schweitzer, $3.90; cloth, $4.90.

BASIC CARRIER TELEPHONY, David Talley, E.E., soft cover,
$4.25; cloth, $5.75.

BASIC ULTRASONICS, Cyrus Glickstein, soft cover, $3.50;
cloth, $4.60.

Avaoilable at your elecironics parits distributor, or order direct

\\w JOHN F. RIDER PUBLISHER INC.

SO
ok %\\\ 116 West 14th Street, New York 11, N, Y.

ﬂ‘ Canada: Chas. W. Pointon, Lid
- ' 66 Racine Rd., Rexdale. Ont
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Brother Brenden checks one ear to see what
damage extended listening to 75 meters may
have done while Nurse Lea tries to clean out
the 40 meter hokum from the other.

INCE the advent of SSB, its popularity has

been steadily gaining. At its present rate
of growth, SSB will account for almost all the
phone signals heard on the ham bands In a
few years.

While contemplating the purchase of SSB
gear, my Scot soul asked the question: “Is
there sufficient occupaney on SSB and enough
favorable facts about SSB to justify the pur-
chase of SSB gear?” A careful search through
the magazines and other literature revealed
that there was insufficient proof as to the
amount of SSB activity.

Consequently, in the Octobers of 1957, 1958,
1959, and 1960, I endeavored to count all the
“Q5"” AM and SSB signals on the 10, 15, 20,
40, and 80 meter phone bands. Being a shut-
in invalid, plenty of free time was available

Walter W. Reed K¢pAXY
St. Joseph's Hill Infirmary
Eureka, Missouri

SB vs. AM

cooperated by awakening me at the hours re-
quested. For a number of statistical reasons,
October was selected as being the best month.

The results are shown in the following table.

Almost 4000 signal counts were made, each
one documented by call letters. Each hour of
the day was checked on at least 7T days In
October. Some hours had as much as 20 days of
sampling.

It certainly looks as if SSB is beginning to
live up to its often bragged about reputation
as the most efficient mode of phone transmis-
sion. The percentage charts clearly show how
SSB is gaining on AM. It is now apparent
that SSB occupies a major segment of the
phone bands. The remaining question is now:
“How long will it be before AM becomes ob-
solete?”

for counting. Even the night nursing brother . » « KgAXY
PERCENTAGES OF SIGNALS THAT ARE SSB ON THE HAM BANDS
HOURS— 1 2 3 4 o 6 7 8 9% 10 1% .12 13 14 15 16 17 18 19 20 21 22 23 24:00 C.B.Y.
80 Meters
Ce-1957—19 24 22 14 183 17 16 15 15 12 OB . . DA 12 IR90 22 30 AT 28 3% 15—%
h-1958—29 18 14 17 29 21 13 11 23 - * . g T s T P G A o B LU e T (R
or=1950—25 26 16 18 19 1b 21 17 09 . - b w33 24 85 87 40 44 42 40 30 32—9%
%=1960—51 30 29 26 32 27 31 38 33 . * * i " 37 36 42 41 H2 51 49 B4 H6 45—
i Meters
Che-1957—13 10 00 06 03 10 13 13 11 15 13 09 15 40 15 13 20 27 27 34 33 36 33 28—%
or=-1958—10 U7 OB 13 09 09 10 15 21 17 16 14 16 18 14 20 14 26 29 31 42 40 383 81—9%
or-1969—23 30 26 13 22 21 24 20 24 17 20 20 19 21 18 22 3b 33 42 34 39 35 37 35—9%
Z-1960—34 19 28 27 27 21 26 29 25 27 41 33 31 34 21 34 42 43 44 39 38 47 43 39—%
20 Metcrs
o=-195T—30 40 25 24 80 40 33 27 31 30 32 27 39 35 30 30 33 37 389 43 29 35 35 36—%
or=-1958—324 32 + ¢ 84 37 36 39 86 38 38 40 35 32 28 87 31 356 34 39 40 41 41 41—%
0L-1950—*% *% %3 3% 34 42 43 38 38 50 47 45 47 43 47 39 41 44 44 44 43 B3 1 t—%
5-19680—** ** =3 n »n w48 5H3 45 40 B0 47 46 HO 50 48 50 51 H4 H3 61 381 36 30—%
15 Meters
7=195T— * * o . S Ass 28 I G e ke 17 oD 29 21 20 3 at 1w o 11 23—%
Co=1958— * » . B »n of 9126 20 36 1b 19 I8 29 1B 24 22 16 22 27T 88 T +—2%,
.-1959— * * ¢ " ©» on 91 25 33 2727 22 23 Z1 23 50 271 32 25 B2 34 ¥ ¢ o
To=-1960— * * $ *» » H o o5 13 33 41 40 32 41 38 37 8B 386 4T 26 F & & 805
10 Meters
Insufficient S3B signals—less than two perecent,
T Out
* Band Out

** Poor Band

12
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For Further Information

SINGLE SIDEBAND ANALYZER

Manual Sweep Control, a new feature, has been added to our versatile side band ana-
lyzer PTE-3. Minute inspection of every segment of the entire sweep is possible with this
device.

The operator may control directly without time lag, interference or delay, his inspection
ond analysis of these critical areas of the sweep which need special attention. A distortion
“pip’’ requiring attention may be held stationary while adjustments are made to terminal
equipment to reduce or eliminate the effect of the distortion.

In addition to SSB analysis, the PTE-3 is ideally svited fo Production Lline testing and
analysis of equipment for “noise”, “‘distortion”, hum, location and identification of spurious
frequency interference, carrier suppression and setting of tone and carrier levels,

Thus, in communication sites, in laboratories or factories, TMC PTE-3 is your most helpful

operational and analytical tool,

i
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Dave Bell, WBGUE/6
3209 North Marengo Ave.
Altadena, California

A Square Antenna

THE story of the square antenna should be
preceded by one or two Twentieth Century
observations. First is: hams are vacating the
cities for the promised land of suburbia. Un-
fortunately, there is no more land in suburbia
than downtown. This writer recently moved
from a downtown Baltimore row house (with
a spacious yard) to a Los Angeles suburb
(with a putting green). The second observa-
tion deals with antennas and, in a sense, with
lot size. I can’t remember the last time I talked
to anyone who wasn’t using: a beam, a quad,
a vertical, a dipole, or a “long wire.”. How
about you? Have you talked to anyone using
an antenna-exotica lately?

The square antenna about to be deseribed
not only works but is an amazing conversation
piece, The user of this antenna is automatically
“one cut above” the dipole or vertical user. In
addition to these benefits, you don’t have to be
a whiz at antenna theory to put it up, nor do
you need fancy test equipment, a big yard, a
70 foot tower, or 200 bucks. All you need is
about $15.00 and a day. You only need $5.00
and half a day if you already have a tower or
mast.

The bi-square antenna is four half-waves in
phase, which makes it three half-waves and
about 4 db better than a dipole. The bi-square
to be deseribed is for 15 meters, but I have
used them on 20 and 40 in years past with the
same SuUcCCess.

The advantages of this antenna are many.
It’s cheap (prime consideration). You need
only one pole, 35 feet or over, to hang it on.
It is bi-directional. You ecan hang two of them
on one pole and cover 360 degrees. It’s easy to
tune. It has 4 db gain, which puts it in the
well tuned two-element beam class. It is also
good competition for the “pre-tuned” or un-
tuned three-element beam. In short, it’s a great
little antenna. And yet it’s as rare as a demo-
crat in Maine.

The bi-square filled my needs perfectly. It’s
a foolproof wire with adequate gain which can
be erected in a small space (see Fig. 2). My
first three contacts were Hawaii twice and a
maritime mobile off the East coast of South
America. S-9 or better all the way around, with
a mere 150 watts of sideband.

14

Figure one almost tells the whole story.
Each side of the bi-square is a half wavelength
at the high end of 15 meters. It is open at the
top, terminated at a dipole insulator, The ends
are held aloft by strain insulators to ropes to
fenceposts to trees, lightpoles, or other handy
anchors. The base of the bi-square, which in
my case is about 4 feet from the ground, is
terminated in a quarter wave, shorted stub, 12
feet long. The whole fandangle is fed with
twinlead. The only stopper is the matching
stub and that’s no hill for a climber.

Since the base of a bi-square is a voltage
point, it has to be matched with a quarter
wave, shorted stub. The stub is 12 feet long,
before shorting, and can be an extension of the
legs of the bi-square or ‘“ladder-line” or any
other size wire that’s handy. I used number 18
enamelled wire spaced at 3 inches. Stub spac-
ing should be 4 to 5 inches for larger wire.

Fig. |. Bi-square antenna for |5 meters. A
horizontally polarized, broadside, bi-directional
array with a gain of about 4 db. It is con-
structed with ordinary antenna wire and fed

with twinlead. I+ requires only one 35 foot (or
taller) pole for support.

As can be seen in Fig. 3, stub wires are held
a constant distance apart by TV standoffs, but
the purist would want spacing insulators. My
stub runs vertically up the mast from the base
of the bi-square. This is probably not the best
direction to take a stub, but I had little choice.
At least it keeps everything symmetrical,
which 1s a consideration.
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Fig. 2. The wide open spaces of Suburbia. The

vertical board is actually an "A-frame," end
view. The broadside of the bi-square is parallel
to that lovely fence, dividing my tenth-acre
estate from my neighbors.

The first step is to get the antenna in the
air and get the stub attached. My mast has a
rope-pulley arrangement a la flagpole. The
next thing is to locate the point at which the
stub is to be shorted. An easy way to do this
is to “shock-excite” the bi-square. Fire up a
nearby antenna with 15 meter energy and
check for a high current spot on the bi-square
stub. This can be done by using your simple
light bulb rf detector. Shorting the stub
with this gadget, find the point of maximum
bulb brilliance, and that’s where you make a
permanent short. Use a low-current bulb (dial
lamp) and be sure to serape enamel from the
portion of the stub you're testing. The short
will probably come within thirty inches of the
end. If you have a grid dip meter you may find
it simpler to use that handy device in tuning
the stub. Place a temporary short near the
end of the stub, and with your dipper, check
the frequency. Move the shorting wire until
yﬂu‘re on the desired frequency. Instructions
covering this procedure are detailed 111 your
grid dip meter manual.

After the stub is properly shorted, the next
step is to connect the twinlead feedline, I
soldered alligator clips to my twinlead for this
little chore. All you have to do is move the
feedline up and down the shorted stub until
you have a desirable standing wave ratio.
After only about 10 minutes of fooling I got

(Turn to page 16)
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HAMS —Insure peak
performance from your

gear with sm

2-WAY RADIO TEST SET

Combination Crystal Checker,
RF Signal and Field Strength
meter. 0-50 ma. meter for final
amplifier tuning. Use as RF out-
put indicator. Checks activity on
third overtone transmitter crys-
tals—checks fundamental and
high overtone crystals at funda-
Iﬂl_"'l:lt"l] frequency. Powered by
two 1.5 V. “C” cells,

Model 500—wired
and factory tested
529 95 Net

TRANSMITTER TESTER

For low power transmitters up to
160 MC, Calibrated for direct
percentage reading of amplitude
modulation; 0-5 watts RF output:
0-400 ma. RF output. Connection
provided for head phones or scope.
Optional “*T"" pad attenuator
adapts to transmitters rated up
to 50 watls,

Complete with all neces-
sary cables and adaptors

Model 510—$546.95 Net
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For 50 ohm coaxial line applica- |
tions. Simplified direct reading

scales for SWR Antenna System t

Efficiency (read in percent and a |

Good-Poor scale), Forward Power i
and Reflected Power. Instrument
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Comp. with instructions
Model 520—%42.95 Net

A
e

ATTENU-LOAD

Dual purpose 50 ohm-50 watt
unit —ten db **T"" pad attenuator
reduces power levels by 10 to 1
ratio . . . plus fully shielded 50
ohm termination for coaxial cable
applications. Noninductance re-
sistance load bank for low fre-
quencies as well as VHIE to 160
me. With S0-239 coaxial jacks for
imput and output,

Model 511A
$21.50 Net

I L LT i " = ]

SECO TUBE TESTERS

GRID CIRCUIT TUBE TESTER—full
TV tube coverage—MODEL GCT-9
$32.95 net

GRID CIRCUIT AND TUBE MERIT
TESTER—{ullTV tube coverage—Model
R i, hrs GRSt ... 969.50 net

COMPLETE TIJBE TESTER—tests Dy-
namic Mutual Conductance, Cathode

Emission and Tube Mernt—includes Grid
Circuit Test—MODEL 107 $139.50 net to 15 vV.DC from 105.
125V. 60 cycle AC—

See your dealer or send coupon. v Model PS-2$13.95 net

DYNAMIC TRANSIS-
TORCHECKER—tesls
PNPand NFPN types-—
Model 100 $19.95 net

BATTERY ELIMINA-
TOR—for transistor
equipment—yields 0

3 SECO ELECTRONICS INC

t o 5015 Penn Ave. S., Minneapolis 10, Minn. f
B Please send me full information on Model [
# 0500 O510 O520 [O0511A OO107 O 78

g OGCT-9 0100 [ PS-2
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Fig. 3. The base of the bi-square. The timber

is the crossmember of the "A-frame." TV
standoffs are used to space the stub wires
about 3 inches apart. (The small wires are the
stub, the heavy wires are the beginnings of the

antenna.) That's friction tape securing the base
insulator.

my SWR down so low it’s not worth mention-
ing.

Once, before the popularity of the SWR
bridge, I connected a bi-square feedline merely
by finding the point on the stub where the
transmitter loaded best. So, if you don’t own
an SWR bridge and can't borrow one, just
heok the feedline for maximum output. (I am
assuming that if you don’t have an SWR
bridge you don’t have field strength measuring
equipment. If you do, the use of said equip-
ment would be preferable, of course. Field
strength checks are worthwhile under any cir-
cumstances).

The only other problem is that of matching
yvour transmitter to the 300 ohm feedline. If
you have balun coils you're all set. If you
don’t, you might be interested in the balun I
constructed. This particular balun idea was
first given me by Jack, W8LIO. It is used oc-
casionally to match coax to beams, but rarely
as a balun, matching coax to twinlead. It’s
both simple and cheap. Fig. 5 shows the hook-
up. A 15 2” (.66 times %4 wavelength) piece
of 72 ohm coax is made into a loop and the
outside shield is soldered together. (.66 is the
velocity factor of coax. See April 73, p. 27
for details.) A similar 72 ohm coax from the
output of the transmitter conneects braid to
loop broid and center conductor to one center
conductor of the loop. This is, as is a balun,
a re-entry transformer, effectively quadrupling
the impedance of the line, which puts you at
around 288 ohms. Close enough. The 300 ohm
line is hooked to the center conductors of the
loop as in Fig. 5. This, of course, is good for

RENEW NOW!
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only one band—but what a simple device.

As might be expected, there are other ways
to feed the bi-square. The chore is to trans-
form the antenna impedance to the line im-
pedance and then in turn match the line to the
transmitter tank circuit. If you're feeling ex-
perimental, you might try a different method.
Several are outlined in detail in the Handbook.
I picked the quarter wave shorted stub system
because of its simplicity.

As noted, this antenna is four half-waves in
phase and a broadside radiator. There is a
moderate null off the ends of this antenna.
One interesting aspect is that despite the
diagonal positioning of the elements, the array
is horizontally polarized. In some quarters, this
will be thought to be an advantage, especially
when talking to the squad, beam, dipole group.

The mast used here is a simple “A” frame
made of knotless, Douglas Fir. It is supported
by nylon rope. The 40 meter bi-square I used
a few years ago was supported by a 70 foot,
steel tower. The air was full of steel guy wires
and I had to string the bi-square elements
between them. The successful use of both of
these antennas would lead me to believe that
you can use any available support, but prob-
ably a non-metal one is desirable.

Fig. 5. Poor Man's balun. 72 ohm coax to the
transmitter is at left, the balun loop is vertical
in this photograph, and the 300 ohm twinlead
is at right. All coax braids are connected. This
system is sometimes used for matching feed-
lines to beams, but has been neglected in

matching a transmitter to 300 ohm line—the
use it's put to here.

If you already own a huge tower, by all
means hang the bi-square as high as possible.
In order to tune from the ground, you can
use a % wave shorted stub with nearly the
same efficiency as a %% wave shorted stub.
The same rule applies to this antenna as to
all others—the higher the better.

It was mentioned earlier that two bi-squares
could be hung on the same pole for 360 degree
coverage. The only caution is that the stubs
and feedlines do not parallel each other. Sepa-
rate them by as close to 90 degrees as possible.

Now is the time to get out that old roll of
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antenna wire and try something different. If
you're burning with ambition, you might try
putting a reflector on your bi-square. Space it
at around 0.15 wavelength and tune it with a
stub too. In fact, with a little ingenious switch-
ing, you ought to be able to make either ele-
ment 1n your “reflected bi-square’” the driven
element, and thus have a “reversible, re-
flected bi-square.” There'’s an 8.5 db conversa-
tion piece for you. As Fig. 2 attests, I don’t
have room for a reflector—but if I did, I'd be
out there tuning right now.

The bi-square was introduced to me vears
ago by Jack, W8S8LIO, who has used this and
hundreds of other “far-out” antennas. When
I got my first 40 meter bi-square into the air
and talked to South Africa with 100 watts of

AM phone, I was sold. You will be too.
... WSBGUE/6

Easy Method to Remember

Transistor Symbols

Many people, especially those not working
daily with transistors, have trouble identifying
and telling the difference between the standard
PNP and NPN transistor symbols as shown
in Fig. 1.

The direction of the arrow, of course, tells
the difference. That is, whether the symbol
represents a PNP or an NPN transistor. But
this in itself can cause confusion, not to men-
tion embarrassment, when the ole’ memory
fails. Use of a simple memory “hook,” or as-
sociated mental picture will prevent such for-
getfulness.

PNP NPN

An excellent memory “hook” is one involving
the positive and negative extremes of poten-
tial difference. When a difference of potential
is visualized, ground potential is thought of
as negative (N) and “down below” the posi-
tive (P) potential point. Likewise, the positive
(P) potential point is thought of as “up
above” ground. By picturing in your mind posi-
tive-P-up and negative-N-down and comparing
this picture with the arrow direction of the
transistor symbol, you will see that the arrow
of a PNP transistor points up towards P,
the first letter of the transistor type, and the
arrow of the NPN transistor points down
towards N, the first letter of this transistor
type. . v« W2VYSP
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TWO ANTENNAS
IN ONE™

*another First from FINCO
— ~ '\\g" -,-f*'}'#) e

‘.

Patent RE 24 413
Other patents pending Cd :
6 & 2 Meter '
Model No. A-62

Amateur Net A-62 $33.00
Stacking Kit AS-62 $2.19

The Only Single Feed Line

6&2 merer

COMBINATION YAGI ANTEN@EA

from F’"co

.® Heavy Duty Square Aluminum Boom,
10 Ft. Long

e All Elements are Sleeve Reinforced
And Completely Pre-assembled With
“*Snap-Out'’ Lock-Tite Brackets

¢ Boom Suspension Rods Are Supplied
Completely Pre-assembled, Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements

1—Folded Dipole Plus Special b

Phasing Stub * E?!;?J?IE
1—3 Element Collinear 1—Reflector

Reflector . 2—Directors
4—3 Element Collinear

Directors

A2-10 2 Meter 10 Element
Amateur Net $11.88
Stacking Kit AS-2 $1.83

A6-4 6 Meter 4 Element
Amateur Net $17.16
<lacking Kit AS-6 $2.19

Al114-10 14 Meter 10 Flement
Amateur Net $11.88

otacking Kit AS-1%4 $1.26

See Your Finco Distributor
or write for Catalog 20-226 to:

THE FINNEY COMPANY

Dept. 20, 34 W. Interstate St., Bedford, Ohio
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Frank Merritt

The Drake Receiver

LTOGETHER too seldom is a new receiver

introduced that is really “state-of-the-
art.”” The Drake 2-B receiver is an improve-
ment of the 2-A, which was a modernization
of the original 1-A model. AIll three incor-
porate many very fine principles of receiver
design. Physically the receiver is quite small.
Its dimensions are: 12” long, 7" high and 9”
deep. Weighing only 14.5 pounds this receiver
only uses 40 watts from the power line, This is
significant since there is much less heat dissi-
pated in this unit than many standard types
of receivers. The top cover is made of per-
forated steel to aid in heat dissipation.

Circuit Operation

The block diagram in Fig. 1 shows the basie
operation of the receiver. A 6BZ6 is used as a
pentode rf amplifier. This tube exhibits semi-
remote cutoff characteristics thus providing
good econtrol characteristics and low inter-
modulation. This stage is tuned by one dual
control. As the BAND switch is positioned to
the various bands additional inductances are
switched across the basic tuned circuits allow-
ing complete coverage of from 3.5 to 30 me.
Enough gain is provided by the rf amplifier to
effectively mask any noise generated by the 1st
mixer. The pentode section of a 6US8 is used
as the 1st mixer, On all bands except 80 meters,
this tube is operated as a mixer. When used
for 80 meter operation, the oscillator is dis-
abled and the pentode section of the 6US8 is
used as a second rf amplifier.

A low-pass filter is used in the output sec-
tion of this tube. This is used to prevent un-
desired mixed products being presented to the
input of the if section. This filter is packaged

as T1. The choice of a pentode-6U8 as the
mixer is a good one, In any receiver most of
the noise generated is created in the highest
frequency mixer stage. The function of an rf
amplifier is two-fold in that the rf amplifier
must provide enough signal so that the noise
of the mixer is not objectionable and selectivity
at rf is also achieved. The basis for comparing
tubes in terms of noise generation is that of
comparing the equivalent noise resistances of
the tubes involved. For instance, a 6BE6 ex-
hibits a conversion transconductance of 475
micromahs which results in an equivalent noise
resistance. Req, of about 230,000 ohms. The
noise resistance is a function of the noise gen-
erated within the tube itself and is composed
mainly of shot noise and partition noise. This
figure of 230,000 ohms for the 6BEG6, is com-
pared to the 6U8 which is 9120 ohms. It will
be noted that there is a very great difference
between the two noise resistances. This rela-
tionship indicates that the 6U8 performs very
well in mixer service at HF and VHF. This
prediction is borne out in practice. A number
of hams have dropped by to see the “new

goodie.,” Almost every one has mentioned how
quiet the 2-B sounds.

First IF Section

A frequency from 3500 to 4100 ke is pre-
sented to the first IF section. A 6BE6 is used
as a combination variable frequency oscillator
(VFO) and mixer. The output of the 6BE®6 is
455 ke. Since the oscillator is variable, tuning
is accomplished in this section. Since only one
frequency range is converted by the oscillator
and this frequency range is very low, 3955
to 45565 ke, unusual stability is made possible.
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Central Electronics, Inconponated

A subsidiary of Zenith Radio Corporation
AMATEUR — COMMERCIAL — MILITARY — COMMUNICATION EQUIPMENT

1247 W. BELMONT AVENUE . CHICAGO 13, ILLINOIS . EAstgaote 7-7460

TO ALL RADIO AMATEURS

In many letters and in person at conventions you have consistently
asked the following question, '"Like man I read your ads, but what is
the difference between a 100V and a 200V?"

First, there has been no compromise in parts quality.

The operating controls have been simplified and several inter-
connecting plugs and sockets have been eliminated.

The gain has been increased in the Vox and Speech channels.

The use of silicon rectifiers results in less heat, and furnishes
about 207% more power output.

New frame grid mixer tubes are used for less heat and better pro-
duction uniformity with the same reduction in spurious radia-
tion products as properly adjusted 12BY7's.

Temperature compensation has been added to the high frequency
crystal oscillator circuit for improved stability.

The 200V sounds best and operates the easiest of any transmitter
on the market today.

Why don't you like try one?
/3

Wy

Wes Schum, WODYV

Hope to see you at the:

Central Division ARRL Convention at Springfield, Tllinois
on August 26 and 27.

Western Single Sideband Convention at Santa Maria, California
on September 29 through October L.
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Great pains have been taken to result in an
oscillator design that is extremely stable. In
repeated experiments it has been found that
the test receiver tested achieves 909% of its
frequency stability in the first 30 seconds. This
is well within the specification of less than
500 ecps warmup and 100 cps thereafter. In
fact, it has been noted that the warmup drift
in a normally heated room is inconsequential.
With this receiver, no longer is it necessary
to indulge in long receiver warmup periods.
It is significant to note that during sideband
operation no drift is noted in normal opera-
tion.

Third Converter, Filter and IF Amplifier

The output frequency from the VFO-mixer
circuit is 455 ke. This frequency is converted
down to 50 ke for filtering. The tube used for
this purpose is another 6BE6. The oscillator
section of the 6BE6 is fixed-tuned at 405 ke.
The output frequenecy, 50 ke, is presented to
a passband filter/tuner. This is the heart of
the 2-B and establishes the selectivity char-
acteristics of the receiver, A switech lever
selects bandwidths of 0.5 ke, 2.1 ke or 3.6 ke
and a concentric shaft moves the passband,
without changing its shape, above, through and
below the fixed BFO frequency. This combina-

2ND
MIXER

S

VFO

3.5=4 | MC 455KC
6BE6 6BEG

tion works wonders on CW, SSB and AM.

On CW, with a crowded band like the Novice
portion of 40 or 80, put the lever in the .5 ke
position and you can seleet and separate any
signal out of a possible 10 or 15 just by tuning
around with the passband tuning knob.

Normal SSB reception is made with the lever
in the 2.1 ke position, though it can be copied
in the .5 ke position when the QRM gets
rough. You can get “hi-fi” SSB with the
switch in the 3.6 ke position and the skirts on
this new filter are steep enough for good un-
wanted suppression even in the wide position.
At any bandwidth the passband tuning knob
permits selection of upper or lower sideband
and adjustment of voice quality without re-
tuning the frequency.

The 3.6 ke bandwidth is just right for AM.
However, if receiving conditions become un-
bearable due to interference or selective fad-
ing, switch on the product detector and cut
the bandwidth to 2.1 ke or even .5 ke!

On the remote chance that someone might
want even more selectivity Drake has a com-
bination loudspeaker and Q-multiplier avail-
able as an accessory. Adding the action of
the Q-multiplier and the passband filter you
get such a sharp notch that it can separate
almost anything. The Q-multiplier is much
more valuable when used in the notch posi-
tion. Reception through almost any ham band
bedlam is possible. The Q-multiplier may also
be used as a notch filter for phone operation.
After the if filter an if amplifier is provided
to raise the level of the signal to be suitable
for detection. This amplifier uses a 6BA6. The
S-meter circuit is in the plates of the if and
rf amplifiers. A bridge-type ecircuit is used
with a 100 microfarad capacitor shunting the
meter for eritical damping.

Detector

One of the strongest points of this receiver
is the product detector. A 6BE6 is used as a

BAND|PASS |-2

.3,2-1-3.6|KC

6AQS
AF
AMP
OPTIONAL
ACCESSORIES
<A NL
CORRECTED AS PER
PRESENT PRODUCTION— '\o—
MODELS OFF
20
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HERE'S A NEW HEATHKIT®
GROUNDED GRID KW LINEAR...JUST $229¢

The new Heathkit "“Warrior" is a completely self-contained, desk-top kilowatt linear, loaded with special
features, at half the cost of comparable units! Compare feature for feature, quality component for quality
component, you'll find no shortcuts . . . only the finest watt-per-dollar value in a linear amplifier on the

amateur market today!

Maximum power input: SSB—1000 watls P.E.P,,
CW—1000 watts, AM—400 watls (500 walls using carrier
controlled modulation), RTTY—650 watls, Driving
power required: 50 o 75 watts—depending on fre-
quency. Output circuit: Variable pi-network (50 to 75
onms), Input circuit: Broad banded—raquires no tun-
ina. Input impedance: Approx. 70 ohms, Band cov-
erage: B0, 40, 20, 15, 10 meters. Panel metering:
Switch-selected, grid current, plate current, high volit-
age and relative power outpul for ease of loading.
Tube complemeni: 4-811A_ 2-B66A. Size: 194"

x11%" H x 16" D.

This inside view shows the neat circuit layout
and husky components that emphasize quality.
Note the internal shielding of plate circuit for
maximum protection against TVI.

CHECK THESE FEATURES ...

Completely self-contained . . . HV, Fil. and Bias supplies built in.
Versatile ... May be driven by any 50 to 125 watt transmitter
or exciter—no matching or swamping network required.
Efficient . . . Stable grounded grid circuitry allows most driving
power to appear in output for up to. 709, ethiciency.,

Oil-filled capacitor . . . And 5-50 henry swinging-choke provide
the excellent dynamie regulation required for high peak power
output with low distortion.

Inexpensive tubes . . . 4 paralleled 811A’'s and 2-866A’s, forced-
air cooled by silent built-in fan.

Stable. .carefull design provides a high degree of over-all sta-
bility in eonjunction with the grounded grid circuit configur-
ation.

Exelusive . . . Internal RF shielding of plate circuit for maxi-
mum T VI suppression.

Interlocked switching . . . prevents accidental application of
HV before switching on filament and bias.

Rugged construction . . . 16 gauge steel chassis— 1£{” aluminum
front panel—welded one-piece cabinet.

Kit Model HA-10 . . . 100 Ibs. $23 dn., $20 mo...... $229.95
Assembled Model HAW-10. ..
100 1bs. $33 dn., $28 MO:. .. oo veervrnssoceanaenan $329.95

Send today for
your Free Catalog
describing over

|HEATH COMPANY

I Benton Harbor 11, Michigan
| L] Please send my Free copy of the complete Heathkit Catalog.

200 different NAME
Heathkit products I
in Hi-Fi, Test, I ADDRESS

Amateur Radio,
Marine and General
consumer fields.

ZONE STATE

I CITY



product detector and BFO. No provision is
made for tuning the BFO. This is indeed a
radical change from conventional circuits. Let
us, for a moment, analyze the two usages of
the BFO. First, the BFO is used to create a
beat frequency when the BFO is heterodyned
against the CW signal. This example may be
thought of as two frequencies beating against
each other to result in an audio tone when
the received CW signal is present. In using
this receiver for CW, it is necessary to select
the desired tone by the main tuning dial and
then positioning the PASSBAND control for
the desired operation. In order to achieve
single-signal selectivity it is usually most con-
venient to present the PASSBAND control to
either 1 or 2. This action selects the upper or
lower sideband of the heterodyne. Strong adja-
cent channel interference can usually be elim-
inated by carefully tuning the PASSBAND
control to drop the interfering signal off the
edge of the passband. When the Q-multiplier
is used, the selectivity is increased very great-
ly. In peak operation the Q-multiplier provides
a frequency selective boost of 20 to 30db.
The second usage of the BFO is as a rein-
serted carrier oscillator. The reinserted car-
rier provides a signal for the sidebands to
heterodyne against thus producing the original
audio modulation. The PASSBAND control
selects the sideband that is used to heterodyne
against the reinserted carrier. The advantages
offered by a product detector are twofold.
First, the amplitude of the inecoming signals,
sideband intelligence, dces not have to be
matched against a fixed amplitude of BFO to
result in a condition of 1009% wmodulation.
Since the process of detection is one of fre-
quency conversion only enough signal to cause
a heterodyne is necessary. Secondly, only the
audio products are heard in the output and
no other signal or signals have any control
in the output, In diode detectors it is common
for a strong signal, that may be 10 or 20 ke
off-frequency, to capture the detector and
block it. This is impossible in a produet detec-
tor due to the basic nature of the frequency
conversion process. With ALL types of modu-
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lation it is possible, with this receiver, to turn
the RF GAIN control to the full CW position
(maximum sensitivity) and leave it there. In
fact, for all practical purposes don’t bother
with it. The AF GAIN control is all that is
needed to control the output of the receiver.

A diode detector is provided for the recep-
tion of AM signals. This is a common type
of cireuit and will not be discussed in detail.
It will be found that the PASSBAND control
1S a boon even for AM. A common situ-
ation is that interference may be predominate
on one sideband but not on the other. In this
case it is only necessary to tune the sideband
that has the least amount of interference. And
best of all—this principle really works to won-
derful benefit in this receiver. The more dis-
criminating users will be somewhat unhappy
about the limitation of fidelity which results
from the bandpass of 3.6 ke. It should be re-
membered that this receiver is not designed
for High Fidelity. Its purpose is communica-
tions and toward this end some “fidelity” is
intentionally lost.

Both the AM dectector and the AVC de-
tector circuits are fed from an amplifier stage.
This is provided primarily to compensate for
the relative inefficiency of the AM detector
and to provide additional amplification prior
to the AVC rectifier. A network in the output
of the AVC detector is provided to allow “fast
attack and slow decay” action. A discharge
time of 0.05 second is provided in the fast
AVC position (F. AVC). This time is length-
ened to 0.75 second in the slow AVC position
(S. AVC). The longer period is usually pre-
ferred at this station since it allows a small

FREQUENCY KILOCYCLES
4 2 BFO 2 +4 +6 +8
q
NDTE BANDWIDTHS KGCS
PASSBANDS ARE POS | 608 |60 DB
: GONTINUOUSLY \ (5)| 5 |27s
OI1  wovasLe asove \ @n|21|7s
AND BELOW BFOD \ z.el 38! s
FREQUENCY
20
0
1
ww
@ |
o 30 |
w
: I
40 ll
\ \\ X .
e (.5) 1{ ) (3.6)
60 -

SELECTIVITY CURVES
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period of time before maximum sensitivity is
restored. A terminal is provided on the rear
of the chassis to provide additional capacitance
to 1ncrease the decay period. In the STBY
position, the STDBY-RCV switch permits full
negative bias voltage to be provided to the
AVC controlled circuits thus muting the re-
ceiver. Access i8 provided at the rear of the
Lhd‘*ﬁlb so that this function can be provided
by an external circuit such as a switch or relay.

Audio

Post detector amplification of the audio
signal is provided by a 6AV6 triode amplifier.
It should be noted that in the output of the
product detector there is a low-pass filter that
has a 3-ke cutoff frequency to further limit
the high frequency response of the product
detector. The power output stage is a 6AQ5
in a conventional-type circuit. The audio out-
put is available at the front of the receiver
at a phone jack. When headphones are plugged
into the jack, audio power is automatically
removed from a loudspeaker that may be
connected to terminals on the rear of the
chassis. While not overwhelming, the audio
output is adequate for all normal purposes. If
additional power is desired, for some reason,
little problem is presented in connecting an
auxiliary power amplifier to the receiver.

Summary

The if skirt selectivity of this receiver 1s
almost as sharp as that provided by mechan-
ical filters or crystal filters and is a pleasure
to use. The stability factor is of the highest
order. In general, this is undoubtedly one of
the finest receivers to be produced for the
Amateur market. It has been a very pleasant
discovery to find that the PASSBAND control
functions just the same as the bandpass tuning
control on the Collins 75A-4. The serious CW
operator will be completely satisfied with the
selectivity, but, again, complete satisfaction
is a matter of several hundred dcllars more.

Recent correspondence with the factory has
disclosed that a noise limiter can be installed
and recent production modifications added for
the nominal sum of $15. It is expected that
these changes will be incorporated in future
models of this very fine receiver.

It should be noted that any small non-line-
arity in tuning can be corrected, in a limited
range, by sliding the dial glass with a penecil
eraser. No attempt was made to design the
tuning mechanism as a frequency meter. For
virtually all operating requirements the cali-
bration of the dial is unusually good.

All four units checked by the author have
indicated good consistency of manufacture. In
summary-summary, this receiver is very highly
recommended as an excellent communications
recelver.
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LEO SAYS:

SAVE 70%

ON THIS STREAMLINED
" CABINET WITH CHASSIS & PANEL

Leo I.

Meyerson, ?{:& I. _ | F
WOGFQ p .
|

A

COM P'.ETE Tf:r;ffiﬂ builder value!

Heavy gauge steel! At-
tractive satin blue finish.
Perfect for amplifier,
transmitter, ete. Order

QX104 oNL )

CABINET

CHASSIS
PANEL g

FRESH COAX
Only SI” OnLY
$9.16 Value SAVE 25%
30 ft. RGB/AU ST

RME’S

52 ohm ecoax

-~  Standard center
~ conductor, plus 4032
constant imped- SPEAKER

ance 82-61 *“*N"
plug each end.

Coax alone worth
$0.40 Order

QX037.

SAVE 65%
ON THIS POWER
TRANSFORMER

Quality speaker and
enclosure 10x8146x514""
matching all current
receivers of 3-4 ohm
voice coil. Hand-
some, heavy metal

enclosure. 5 lbs.
Order Q109Q003.

Only $1295
PUSH-TO-TALK MIKE

Last Time Offered
At This Low, Low Price!

Cardioid, ceramie
type! Styled for
hand or desk
mouynt! Save now
on this $30 value!

Only
$595

Modern upright
muuntmg . @
43ex4346x3745". Prl
mary 1156 VAC,
6Ccy. Sec. 1-1,
1,500 VAC-CT at
2500 MA-ICAS, Sec.
2-6. 3 VAC at 6
AMP, Sec. 3-5

VAC at 3 AMP.
12 1bs. Order QX468 Only $1199

TRADES — TERMS — BUY NOW !

WORLD RADIO LABORATORIES
3415 W. BROADWAY @ PHONE 32 §-1851
COUNCIL BLUFFS, 10WA
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I Leo: Rush the following bargains: |

Enclosed is my check for: $.._ . plus Polstage
NAME: CALL: I
ADDRESS :
E‘h" STATE J
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All Silicon Transistor

J. R. "Bob" Barbay WS5SFI
6811 Toland St.
Dallas 27, Texas

RTTY Converter

ANY articles have been published about
radioteletype converters (TU’s) ; the new-
comer should be getting thoroughly confused,
so let us help by putting another in the pot.
We have all decided that a TU should be as
simple as possible to build, adjust, and cost as
little as practicable. The TU should be usable
on a.f.s.k. or fs.k. It should have provisions
for filters such as bandpass and/or narrow
shift, it should provide for some sort of tuning
indicator (meter, oscilloscope, or tuning eye),
a provision for auto-start, and an a.f.s.k. os-
cillator for v.h.f.

Next we should decide what type TU would
best meet most of these conditions.

The a.f.s.k. seems to be the best suited for
versatility.

The silicon transistor is a good type of device
to handle the current that we will be working
with, about 200 ma, so the cost becomes prac-
ticable. The voltage, being low (12 v de),
makes other components cost very low, as we
can work with ratings of less than 100 volts.

The building is simple because the TU is
built on a printed ecircuit board, which is avail-
able at a small cost.

+——O+12V DC
I 342? oc
Tl ]
DiC)
AUDIO
INPUT
FROM
RCVR T
OUTPUT FOR !
TUNING EYE B E{fﬁéﬂ
CIRCUIT Qs
OR SCOPE Ti-483 """"E";TE @ .
120 o =
LK 0-100
MA
{ 10N
il

SOuf L*

ISV DC - ARAL

100K IK

Schematic of converter. C1 will use approximately .068 mfd to tune to 88 mh choke to 2125 cycles. C2 should
tune to 2975 cycles with about .033 mfd. T2 can be a Stancor TA-35, a Thordarson TR-7, or an Argonne AR-109.
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The adjusting is simple, because you only
need an audio oscillator, and V.T.V.M. to
adjust the two 88-mh toroids. (These toroids
or telephone loading coils are available from
Jack Pitts W6CQK at a cost of $1.00 each
postpaid, or Irving Electronies Co., P.O. Box
9222, San Antonio 4, Texas.)

An L-C filter or bandpass amplifier can be
added to the front of the converter to improve
reception when there is heavy QRM. A band-
pass amplifier is at present under construction
on a printed circuit board and will be described
in a future article.

The provisions for tuning have been made
for an oscilloscope, a tuning eye, or frequency
meter. The frequency meter, and the oscillo-
scope will be on printed circuit boards, and
are under construction also.

The circuit construction is simple. The sche-
matic that comes with the circuit board has
numbers in a circle for each lead of the com-
ponent, these numbers will matech hole num-
bers on the printed circuit board for leads to
be soldered. There are six holes for as many
as three capacitors, to tune each of the 88-mh
toroids for the standard 850 cycle shift, the
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space filter is tuned to 2975 cps. This takes a
total capacity of about 0.033 mfd, and about
0.068 mfd capacity for 2125 eps for the other
toroid. We may note here that when tuning
these two toroids they should be mounted on
the board and in the circuit. An audio signal is
applied to the input at the frequency each of
the toroids is to be tuned to. Watech for a peak
on a V.T.V.M. across the toroid being tuned.
NOTE:

Use only mylar, mica, or paper capacitors.
Do not use dise ceramic capacitors.

The input circuit shown is an RC type input
into the base of the first transistor. A trans-
former may be coupled between the output of
the receiver to match the input impedance of
the converter. None is shown here because we
are working on an emitter-follower bandpass
filter. Though the converter works very well

(Turn the page)
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YOU GOT IT! WE WANT IT! LET'S DEAL?
We're paying top $$$ for GRC-9; PRC-6, -8, -9, -10;
(GN-H8A: All electronie test equip.

'KEEP CANDEE HANDEE!

COMMAND GEAR
Famous Q-5'er. 190-550 ke. The recelver you've been

looking for at onl¥Y .esssesesess e e a4 $9.95
BC-454/R-262 3-6 MC. s.ovvevnscns e b s s e
BC-455/R-27F: 6-9.1 MC. ...cvoccvsssnsnss voshrsssne TG
MD-7 MODULATOR: Special ...cocvvvvosccsssnsse 3.95
T-18/ARC-5 XMTR. 2.1-3 MC excint cond. ...... $4.95
T-19/ARC-5 XMTR. 3-4 MC xint cond. .......... 7.95
T-20/ARC-5 XMTR 4-5.3 MC xint cond. ...... . 4.95
T-2I/ARC-5 XMTR 5.3-7 MC xint cond. ........ 4,95

A TRIO OF HEADSET BARGAINSI
HS-23: Hi impedance. Leather covered headband.

Brand new. Great buy. Only ....eccceccnsosnes $4.95
HS-33: Low impedance. Leather covered head-
band. Brand new. A. J. J. Candee Special ..... 5.95
Hi FiI Headset: 15,000 cycles! Brand new with
chamols cushions. It’s terrific! Only ....vvevvsss 8.95
CD-307A Headset Extension Cord: Brand new.
Approximately 5 ft. length. Only ......c0c00.... A9
APN-1 FM TRANSCEIVER
420-460 Mec. Compl. with tubes. Exe. Ea........... $2.95
Approx. shp. wt. per unit 25 1bs. .......... TWO for 5.00

R-4A/ARR-2 RECEIVER
234-258 Me. 11 tubes. UHF, tunable receiver. See
Aug./59 C.Q. Magazine lfor conversion. Excellent cond.
TWO for $5.00. Each ..... s b S B Dy $2.95

APX-6 TRANSPONDER
A midget warehouse of parts! Blowers, three Veeder-
Root counters, 1. F'. strips, cavily, over 30 tubes, etc.
Includes 3E29 tube. Good cond. A STEAL AT ONLY $9.55

APX-6 Manual ...... S S L TS SR i X, $1.50
T-67/ARC-3 TRANSMITTER—

0D 10 TBE M. o ovvoivecinmieessnmens Used: $14.95
R-77/ARC-3 RECEIVER-—

1005000 138 M Tiigavinssrdesaa e Used: $14.95

ADF AN/ARN-7

Recelver R5/ARN-7 ..covvcicnccscnnasnsea sesrnseases $20.95
Lot LPRLN iicsveicivesse e R ese 4.93
Inverter MG-149F ......cccnvenues Y SRR,
Control Box C-4/ARN-7 .....ccciiieces. e . 5.00
Motnt FT-218 ..ecrscscsnnsnnna e o S 3.00

APN-4 LORAN EQUIPMENT
Marine or airborne. Long range navigatiomal gear
to determine exact position of ship or plane up to
1200 miles from base. Complete with tubes, crystals.
Only $19.95

EI' BEEOEE R R s s oEE@ @ o e SRR EE RS R R E s E &

ART-13 COLLINS
Transmitter, removed from aireraft, I0-channel
auto-tune or manual, 2-18.1 Me. for Ham Rig with
813 final. Output 60-100 W. CW or modulated. Crys-
calibrated for VFO. Exl. Cond. Only $33.33

RT91/ARC-2 TRANSCEIVER
Alirborne: AM, CW, MCW, Output 40 W. Imput
500MW Fregq. Range 2000 to 95050 KC in eight
channels; Input 26.5 wolt DC, excl. eond. ship.
wt. 100 Ibs., w/comtrol BOX........i0vcccccsncsana $39.95

All items FOB Burbank, Calif., subject to prior sale.
In Calif. add 49%. Min. order $3.95.

J. ). CANDEE CO. oo us

509 No. Victory Blvd., Burbank, Calif.
Phone: Victoria 9-2411




with four ohm input from the receiver, it will
work much better with a matching transformer
of four ohms to twenty thousand ohms into the
converter.

The output of the converter is placed in
series with the loecal loop. The output transistor
acts as a switeh, or relay, and does away with
the polar relay.

PARTS NOTES

All parts are available from your loeal serap
box, or your local dealer. The transistors and
diodes are Texas Instruments, Inec., obtainable
at your local TI distributor. These silicon
transistors are the industrial type and do a
real good job for a reasonable price.

The prices are as follows:

TI-A92. 50 s vnnnis soes B0 CACR
4 3 L L R S SRR 2.55 each
£ ig B L i R T O . 4.20 each

The toroids, or loading coils can be obtained
from several places other than those listed in
the parts hist.

Jack Pitts W6CQK, 1307 Alemeda, Redwood
City, California, can supply a complete plug-in
filter unit for $3.50 each, postpaid. These units
may be mounted off the printed circuit board,
and wired into the board. This way you may
want to build a tube type, and transistor type,
and see how the two compare.

The printed circuit boards, and all instruec-
tions can be obtained for $2.00 p.p. from
Tri-Tronie Lab. Ine. (part number TL-15100-
01) P.O. Box 238, Euless, Texas, or though
most of the dealers who stock Texas Instru-
ments, Ine. industrial type transistors.

. . « WOSFT

Printed Circuit—Shown Full Size
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SILICON
TRANSISTOR
RT.TY. CONVERTER

115100-0F

TRI-TRONICS LABORATORY, INC.
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AW g Retains all features of the
X b, popular Drake 2-A, plus ..

Newly designed
Passband Tuner

with THREE
BANDWIDTHS

Continuous passband tuning on
5 ke, 2.1 ke, and 3.6 kc switchable
band-widths. All three are steep-
sided and can be used for SSB.

e Slow AVC for SSB, improved Fast
AVC for break-in CW.,

/ e Improved SSB and AM selectivity.

! R.L.DRAKE COMPANY
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Larry

HE fact that nuvistors are available at a

very nominal cost invalidates any excuses
from two meter operators for nmot having a
low noise converter. Even the cascode circuit
is now practical though a year ago a cascode
converter using 417-A’s was out of reach of
most amateurs,

The advantages of the cascode circuit are
many. One major advantage is the relative
ease of neutralization. This is a blessing, as
anybody who has spent hours cursing at a
neutralization coil in a triode rf amplifier, such
as one using a single 417-A, or any other high
transconductance tube, will testify.

After reading pages of praises to the Nuvis-
tor, I went out and purchased a small pile of
them, including some of those elusive sockets.
The design of the converter in its original
form was quite different from the finished
product, in which all the values were adjusted
for the best signal to noise ratio. The converter
uses only triodes. Having had some experi-
ence with pentodes in low noise converters, I
ficured that a lower noise converter could be
made without them. After the unit was com-
pleted and working, I tried substituting a
6CB6 for the mixer. I found that while it had
little effect on the noise figure, there was an
improvement in the overall gain. This will be
an advantage to those whose receiver lacks
spare gain.

For the most stable operation all the coils

Two Meter
Nuvistor
Converter

should be shielded from each other, as even
the small amount of regeneration, caused by
feedback, will raise the noise figure. A beer
can is an excellent source for shields, and a
12 oz. ecan will provide all the shields you
need.

The circuit used is a double cascode. This
provides plenty of gain with very little noise.
The first cascode uses a pair of 6CW4’s, ca-
pacitively coupled to the following cascode and
neutralized by L2. The tap on L1 and the
setting of C1 will have a great deal to do with
the overall noise figure of the converter. A 5
turn coil was used, with the best tap position
being about 2 turns from the grounded end.
A turning wand, which is a plastic rod having
a brass slug on one end and a powered iron
slug on the other, will be a great help in align-
ing and neutralizing the converter. The one I
used was a GO B8278. This has a diameter of
slightly more than 4" and was used as a
winding form for L1, L2, and L5. This made
it easy to adjust those coils by slipping the
wand into the centers of the coils. L3, 6, 9,
and 10 are wound on 4" slug-tuned coil
forms. L4 is an Ohmite Z-144 rf choke. A
250k resistor can be substituted, with very
little, if any, loss of performance.

If you are going to use the range of 14 to
18 me for the if the erystal frequency and the
frequency of L9, LL10, and L7 can be used as
given. For other if frequencies they will have

Levy WAZ2INM
| 114 East I8 Street
Brooklyn, New York

Alternate Mixer
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Graduate

Excellent for fixed station, too.
High gain — no rotator needed.

What is? The

Cbco oo

to mobile antenna perfection!

SKYSWEEPER SPECIAL, 4 elements on 6 meters, high gain,

perfect low angle radiation,
struction with extra duty, high quality polyethylene and
feflon INSUIGIOTE «ccnivnnsramsvsussvsses $19.95 amateur net

heavy duty aluminum con-

for 6 METERS

of course!

EBCO ASTOUNDS THE EXPERTS—works out of moun-

tain valleys where others could not be heard (Monon-
gahela and Susquehana Valley VHF Trials).

EBCO OUTPERFORMS THEM ALL—used almost ex-
clusively by Motor City Mobile Club of Detroit and
by many others who have 'tested them all.”

EBCO Sky Sweep and EBCO Sky Sweeper Special used 1009%
by Cleveland UHF-VHF CLUB

200 to 300 miles ground wave on & meters with Gonset
Communicator—MOBILE!

AMAZING low-angle, high-gain performance. Puts the
signal right where you want it, with plenty of "Sock!"

"NO COMPARISON" reported again and again.

Neat ® Compact ® Non-Monstrous Appearance ® Corrosion-Resistant
® No Maintenance ® Built for Life ® Unaffected by Moisture ® Dimen-

sionally Stable ® Non-Breakable Even in Arctic or Tropical Temperatures

Order thru your local dealer or from

Elbee Manufacturning (eo.

P. O. Box 416, Village Station, Warren, Michigan,
P. O. Box 895, Los Amigos Station, Downey, California,
P. O. Box 23, Stoneham 80, Massachusetts.

Instructions for coax matching stub included. Or for perfect
match without stub, EBCO AUTO-COIL ($3.95) is now avail-

able.

AUGUST 1961

RUGGED construction throughout—can be attached
to standard trailer hitch in rear— mounts &' above

rear bumper,

Models also available for 6-and-2 meters and for |1-
meter Citizen's Band.

Write for information on special models and adapters
for 2- and 3-band operation!

Watch future issues of 73 for amazing reports on the EBCO!
Don’t miss a minute of mobile fun — order NOWI
You CAN'T be disappointed in an EBCOI
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to be changed accordingly. One possibility
might be the use of a 50-54 me #f for receiv-
ers like the HQ170 or other ham-band—only
receivers that cover 6 meters. This would give

you the necessary 4 me spread to cover the
two meter band. For a 50 me if, use a 47 me

crystal and tune L10 to 94 me, doubling in the
multiplier instead of tripling. L7 is tuned to
50 me with L8 being 1 or 2 turns.

Gimmick C2 is made by twisting two 1"
pieces of insulated wire together. The only
precaution necessary in laying out the con-
verter is to make sure that the chassis is
divided well with a shield to prevent any of
the oscillator fundamental from mixing with
the two meter signals, especially in the early
stages. The rf chokes in the filament leads are

an FT243 crystal socket, with a Butler oscil-
lator it is possible to mount the erystal socket
in this manner. It also has the advantage of
having no leads on the crystal socket.

After wiring is complete the next thing to
do is to check for errors and test out the con-
verter. The B-plus required is between 150
and 200 volts. Tune L9 to the crystal frequen-
cy and adjust for maximum output using a
grid dip meter. Do the same for L10. If you
are lucky with the settings of the rest of the
coils you will probably be able to hear some
strong local signals at this point. If not, ad-
just the coils to a signal from either your own
transmitter or some other source. Neutraliza-
ticn is aceomplished by removing plate voltage
from the rf stage being neutralized and ad-

made from 10 or 15 turns of fine enameled
wire, wound on a high value 1 watt resistor.
For stability, a modified Butler oscillator
was used. Another reason it was used was
that, because of an error on my part, I had
neglected to drill holes for the crystal socket.
Since I was using a 12AT7 I could get away
with mounting the erystal socket underneath
the tube socket, held in place by a 4-36 screw
and bolt through the center hole of the 12AT7
socket. Since pins 3 and 8 are opposite each
other and of the same spacing as the pins on

30

justing the coil for minimum feedthrough.
The tuning wand will be helpful here. If the
feedthrough decreases with the brass slug,
spread the turns on the coil. The opposite goes
if feedthrough decreases with the iron core.
L1 is adjusted to resonance by the same pro-
cedure. After the converter is aligned properly
it should have quite a low noise figure. To get
optimum, a noise generator should be used.
The settings of C1 and the tap and tuning of
L1 will have a major effect on the noise figure
and should be adjusted very carefully.

73 MAGAZINE



If you live in an area where there are very
strong locals, cross modulation may be expe-
rienced. It might be helpful to lift the cathode
resistor of V3 off ground and connect it to a
5K pot. Triode mixers overload less easily than
pentode mixers.

The results from this converter have been
excellent. No problems were experienced with
Images or spurious responses. The converter
was well shielded, being built on a 3" x4 x 5"
Minibox. Feedthroughs were used for B-plus
and filament leads.

The overall cost of the converter was less
than some of the more popular converter kits
and the performance exceeds any of them.
The converter has been in use for a period
of time and has the ability to really dig out
the weak ones,. . WAZ2INM

Coil Table

L1—5 turns #20 bare wire wound on 38" form spaced
1’ . The coil is tapped 2 turns from the grounded end.

L2—6 turns insulated wire wound same as Ll.

L.3—3 turns #20 wire wound on 14’ slug-tuned form.

L4—ohmite Z144.

L.5—8 turns wound same as L2,

L6—same as L3.

1.7—depends on oulput frequency.

LL8—2-4 turns insulated wire wound over L7.

L9—approximately 15 turns of insulated wire on 147
slug-tuned form. The exact coil will depend on the
crystal frequeney used.

L10—depends on if used.

Note: All slug-tuned forms use ferite cores.

Almost Universal
Rectifier Sockets

It is very annoying to find that a rectifier
tube has gone bad on a Sunday afternoon while
working a new state or country and there is
no replacement in the house. There are usually
several other types of rectifiers available but
they have different pin connections. The base
connections on most of the 5v rectifiers fall
into three general groups. Each one is differ-
ent from the other by just a small change.
When constructing equipment, it is easy
enough to make the low voltage rectifier socket
almost universal by the addition of 3 jumpers.
Connect pins 3 and 4 together for one plate,
pins 5 and 6 for the other plate, pins 2 and 7
for one side of the heater and take the high
voltage off pin 8, which is the other side of
the filament. After these changes are made,
it is possible to substitute different types, pro-
viding none of the ratings are exceeded. A
socket wired in this manner will accept the
following type tubes; 5AU4, 5AW4, 5AS4-A,
5R4GY/A, b5T4, HU4G/A/B, 5V3, bHV4GA,
BW4AGT, 5X4G 5Y3G/G’I‘ 5Y4G;’GT and 574,

. WA21INM
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FEATURES:

A modern 50-watt hetrodyne-type
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Versatile
Control
Techniques

T HE average amateur, when faced with a
problem of equipment construction or
modification, thinks in terms of the conven-
tional, single gang variable resistor or control.
Use of dual, concentric shaft controls and the
new push-push or push-pull control switches
which make switeh action independent of con-
trol shaft rotation ean simplify construction,
save time and effort and permit more compact
arrangements In construction projects. These
new components, developed for the mass enter-
tainment equipment market, can go a long way
in reducing the butchery normally associated
with modification of manufactured or home
constructed equipment. Nothing reduces the
resale value of communications equipment so
much as a few extra, randomly spaced holes
chewed through the front panel.

Equipment modification calling for the addi-
tion of a variable resistor ecan best be accom-
plished by replacing an existing single poten-
tiometer with one of the concentric shaft, dual
units. The concentrie drive assembly consists
of a 4" hollow shaft which drives the front
section of the control and an inner, %" or s
shaft which drives the rear unit. Most control
manufacturers make these resistors for the
television replacement market and they are
available as exact replacement types or as “on
the job” assembled components. The controls
made up from stock parts are better for this
purpose since the shafts will probably have to
be eut to the proper length.

One manufacturer, to ease the shaft cutting
task, makes available an ingenious and con-
venient shaft cut off jig. These are stocked by
the jobbers that handle the line of controls. It
will often be possible to have the shafts cut to
the proper length and the control assembled
for the cost of the component parts. If not, it
is a simple task with hand tools and well worth
the effort. The resistance elements are avail-
able in a wide range of values and tapers, so
getting the right combination to meet your
exact requirements should be easy.

A source of knobs for the dual controls is
a slightly more difficult problem. Most avail-
able sets are decorative creations scarcely
sulted to the functional motif of communica-
tions equipment. In addition, knob springs are
usually employed to rather insecurely fasten

32

Use of TV Replacement Com-
ponents Can Help Salvage the
Resale Value of Your Modified
Equipment and Permit More
Compact Layout in New Con-
struction.

Roy E. Pafenberg W4AWKM
709 North Oakland Street
Arlington, Virginia

the knob to the shaft. The requirement is for
a set screw type knob set of color and con-
figuration to match the usual communications
equipment knobs. Allied and Newark catalogs
list a 1%4" diameter, Harry Davies knob set
Number 1915 which will prove suitable for
most applications. Matching, black Bakelite
single knobs are available in %", 14" and
116" diameters. Alternatively, an existing, flat
top knob ean be drilled through and used for
the 4" shaft and a harmonizing, if not match-
ing, %" bore knob used for the center shaft.
It may be necessary to drill out the 18" shaft
hole to a nominal s’ to fit most controls. A
suitable combination for mew work is the
National type HR and the Millen Number
A006 dial.

Much communications equipment uses con-
trol mounted switches to perform various
functions. Special purpose use and modes of
operation not contemplated by the manufac-
turer often make it desirable to have switching
capability independent of control rotation. The
new push-pull and push-push control and
switch assemblies make such isolation easy
since the switch can be actuated at any setting
of the control. Equipment modification calling
for the addition of a SPST switch may be
easily accomplished by replacing an existing
single section variable resistor with one of the
new assemblies. The cost is low and there is
no hole drilling involved. Typical of the push-
pull switeh-controls is the Mallory type PP.
Values range from 1,000 ohms to 5 megohms,
with some resistances available in both audio
and linear taper.

Few precautions are necessary in applying
the techniques outlined, although care devoted
to functional grouping of the dual controls will
pay off in operating convenience. There is little
cross-coupling between sections of the dual
controls and normal attention paid to lead
dress and shielding will minimize circuit inter-
action. Use of the control assemblies described
will eliminate hole drilling in many equipment
modifications and under these circumstances,
restoring the equipment to normal for sale or
trade is a simple task. Give these new com-
ponents a try. They will save you work and
money.

... WAWKM
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The Mark Il
RF Impedance Bridge

L. A. (Mark) Cholewski, K6CRT, ex-W8SVK
110 Camino de las Colinas
Redondo Beach, Calif.
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NE:ED to measure the input impedance of that
new beam? Or maybe to find out just what
is the Q of the coils in your final? Or even to
determine how much signal is being soaked up
by your coax? If you ever want to do these,
or any similar jobs, then the Mark III RF
Impedance Bridge is the thing for you,

You ean build it for a total cost of about
$30 (exclusive of sheet metal) and, if you fol-
low instructions closely, it will be accurate to
closer than 10 percent throughout its operat-
ing range. Unlike the more common resistive-
bridge and reflectometer methods of measuring
impedance, the Mark III operates equally well
at resonance or far away. It will measure both
resistance and reactance present in resistors,
capacitors, inductors, antennas, and transmis-
sion lines at any frequency between 2 and 30
me.

Before we start into the actual construction
of the Mark III, one thing must be emphasized.
Accuracy can be assured only if the com-
ponents, circuit, and parts layout are abso-
lutely duplicated. The original instrument’s
calibration was obtained through tedious lab-
oratory techniques. If you make any changes,
the calibration curves will no longer apply.
However, if instructions are followed to the
letter you need have no worries about aceu-
racy. A test model, built by W6BJU following
these instructions, checked out to 2 percent
accuracy at 2 me and 10 percent at 30 me.

Construction of the Mark III divides into
three major sections: Preliminary metalwork,
actual wiring, and ecalibration. Each will be
described separately. Ready? Let’s go!

Preliminary Metalwork

1. Cut, drill, and bend to shape from soft
aluminum shields S1, S2, and S3 as shown in
Figs. C1, C2, and C3.

2. Cut, drill, and tap plexiglas insulators 11,
I2, and I3 from bulk rod stock as shown in
Figs. C4 and C5. When tapping plexiglas, use
water as lubricant.

3. Cut, drill, bend, and solder tubular shields
S1A, S2A, and S3A as shown in Fig. C6. Cop-
per or brass may be used; aluminum should be
avolded because of solding difficulties.

4. Assemble shielded resistor assembly R2/S4
as shown in Fig. C7. The copper tubing must
be drilled out to clear the body of R2. When
soldering, hold the assembly in a vise to pro-
tect R2 from excessive heat.

5. Cut, drill, bend to shape, and solder box
shields S1B, S2B, and S3B as shown in Fig.
C8.

6. Drill S5 (a 3x4x6 LMB unpainted chassis
box) as shown in Fig. C9.

7. Cut, drill, and bend to shape shield parti-
tion S6A as shown in Fig. C10.

Shielded Transformer
While classified under the “preliminary

metalwork” section for reasons which will
become obvious, construction of the shielded
transformer is the most critical part of the
entire project. Before proceeding, read and
re-read steps 8 through 24 and be sure that
you understand them fully. Take special care
when soldering—three transformers were built

Cl1—Shield SI (I REQ), Mat'l Aluminum

C2—Shield S2 (I REQ), Mat'l Aluminum

C3—Shield S3 (1 REQ),
Mat'l Aluminum

C4 — Insula-

tors, Mat'l

Plexglas rod
C5 — Insulator 13 (8
REQ), Mat'l Plexiglas

rod



for the original instrument before a non-
shorted one was achieved.

8. Cut to length, drill, and tap transformer
mounting insulator 14 from 5/16-inch plexi-
glas rod.

9. Cut and drill two bobbin-end washers as
shown in Fig. C12 and solder them to a length
of copper tube as also shown. Then cut half-
way through the bobbin with a hacksaw.

10. Pull the shielding from an 18-inch length
of RGH8/U. Save 8 inches for step 19 and use
the rest in steo 11.

11. Solder one end of the 10-inch shielding
into the U-shaped slot on the bobbin end,
using an aluminum rod or small drill to keep
the inside of the shielding open. It must pass
No. 26 plastic-covered wire. Clean off all metal
burrs and solder splatters.

12. Wind 48 turns of No. 26 plastic-covered
hookup wire on the bobbin in three lays of 16
turns each. Solder the start of the winding at

 C10—Shield Partition SSA, Mat'

Aluminum

Gl — lInsu-
lator 14, Mat'l
Plexglas

Cb6—Tube shield, Mat'l .010 C7 — Shield As-

Brass

o T bl e | N g
S ek o R

C14—Shield PS2,

C13—Shield PSIA, Mat'l .005
Mat'l copper

Brass or Copper
Cl12 — Primary bobbin PSI,
Mat'l Brass or Copper

C8—Shield can, Mat'l Aluminum

C9—3X4X6 LMB Shield can S5 C|5—Transformer assembly
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Fig. |—HF. RF. Bridge Mark 1l Schematic

point A (see Fig. C12) and wind in the direc-
tion shown by the arrow.

13. The last turn will end at the shielding
attached in step 11. Feed the free end of the
wire into the shielding, draw the turns tight,
and secure the winding with plastic tape.

14. Cut a piece of brass or copper shim stock
as shown in Fig. C13 to a length which will
wrap around the bobbin but will not allow
the ends of the shim stock to touch each other.
15. Tin the shim stock along the edges.

16. Place the wound bobbin in a vise, wrap
the shim stock around it, lining up the free
ends of the shim with the slot cut in step 9,
and solder the shim to the bobbin ends. Caution.
Do not overheat the winding; the plastic cover-
ing melts easily and a short is almost impos-
sible to detect.

17. Connect an SO0-239 coax connector and
UG-177/U hood to the shielded primary lead
as shown in Fig. C15.

18. Wind one turn of %-inch diameter half-
hard copper tubing around a l-inch diameter
form. Saw the tubing as shown by “phantom
lines” in Fig. C14. Drill as shown in Fig. C14
and clean off all burrs.

19. Locate the 8-inch piece of shielding left
over from step 10.

20. Using same technique as in step 11, solder

one end of the shielding into the %-inch hole.
Clean off all solder splatter and burrs.

21. Solder one end of another length of No.
26 plastic-covered hookup wire to point A (see
Fig, C14) and wind three turns inside the
tubing in the direction shown.

22. Feed the free end of the hookup wire
through the shielding. Bend the tubing into
final shape as shown in Fig. C14. Pull up the
three turns snugly, making sure that the plas-
tic coating is undamaged.

23. Connect a male phono plug to the free end
of the shielded wire as shown in Fig. C15.
Length of the wire is critical.

Fig. 2—Inside view

24. Using four pieces of %-inch diameter plex-
iglas rod as spacers, assemble the primary and
secondary shielded windings as shown in Fig.
C15. Attach insulator I4 to the transformer
by cementing it into the bobbin hole with Duco.
Cement both windings to spacers with Duco
and allow to dry overnight. This completes the
transformer,

25. Remove top and bottom from the 8x10x10
utility box. Remove all paint from flanges;
clean to bare metal to provide adequate rf
shielding on reassembly.

26. Remove paint from inside of bottom plate
for % inch in from each edge.

27. Remove paint from inside of top plate as
shown in Fig. C16 by “phantom lines.”

28. Drill the top plate as shown in Fig. C16.

Fig. 3—Resistance box—Inboard view
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Note that drawing shows INSIDE surface of
plate.

29, Cut shafts of all four variable capacitors
to 3g-inch length. Remove all trimmer capa-
citors.

30. Tap the threeholes on the face of each
capacitor, using a 6-32 tap. Take care not to
damage the first stator plate; a bottom tap
may be necessary. Attach three type I2 insul-
ators to C1 and C2, using -inch-long 6-32
set serews as shown in Fig. 3. This completes
preliminary metalwork.

Actual Wiring

31. Attach C1 and C2 to shield box S5 using
six ¥ -inch-long 6-32 machine screws. Connect
stator lugs of C1 to those of C2 with No. 18
tinned wire, as shown in Fig. 3.

32. Mount two soldering lugs as shown in Fig.
3 and eonnect remaining stator lugs to them,

using No. 18 tinned wire.
33. Press the Erie CF-408 feed-thru into the

0.136-inch diameter hole in S5. Solder a short
No. 18 tinned lead from the inside terminal
of this insulator to the wire installed in step
31, as shown in Fig. 3.

34. Attach shield partition S5A, using three
1 -inch-long 6-32 machine screws. One of the

AUGUST 1961

screws installed in step 32 must be temporarily
loosened and removed.

39. Attach four type I3 insulators to shield
box S5 as shown in Figs. 3 and C9.

36. Attach three more soldering lugs to SbH
as shown in Fig. 3, using ¥%-inch-long 6-32
machine screws.

37. Attach four type I3 insulators to shield
platform S1, using the 4%-inch-spaced holes
in S1 and 6-32 screws. Attach S1A to S1, using
6-32 screws from the inside of S1. Attach the
female phono socket to S1 in the 7/16-inch
diameter hole., Attach four type I1 insulators,
using Y4 -inch-long 6-32 screws. Do not tighten
the serew in the hole marked “Hole A” in Fig.
C1; this screw will hold a cable clamp later.
See Fig. 4 for details of insulator placement.
38. Attach four type Il1 insulators to shield
platform S2, using the 23-inch-spaced holes in
S2 and Y%-inch-long 6-32 screws. Attach S2A
to S2. Attach capacitor C3 with 1-%4-inch-long
6-32 screws, using two nuts on each screw as
shown in Fig. 4. Mount a soldering lug under
one nut as shown. Align the capacitor by ad-
justment of the mounting screws and nuts.
59. Solder a No. 18 tinned wire to the female
phono socket and pass the wire through the
corresponding hole in S2. Attach S2 to S1 with



Y4-inch-long 6-32 screws going into the type
I1 insulators attached to S1 in step 37.

40. Attach C4 to shield platform S3 using
%-inch-long 6-32 screws with dual nuts (same
as in step 38). Attach S3A to S3.

41. Connect two of the stator lugs of C4 with
No. 18 tinned wire as shown in Fig. 4. Slide
shield assembly S4 into S3A. Center assembly
S4 in S3A, using a piece of %-inch-long insul-
ating tubing. Make certain that opposite ends
of S4 and S3A are even as shown in Fig. 4,
and cement tubing in place with Duco. Solder
the shorted end of resistor R2 (which is in
S4) to the wire connecting stator lugs of CA4.
42. Attach shield platform S3 to S2, using
Ti-inch-long 6-32 screws going into the type
I1 insulators installed on. S2 in step 38.

43. Place a Y-inch-long 6-32 serew in the
flange of S3 as shown in Fig. 4, with a solder-
ing lug. Connect this lug to the stator lug of C3
with No. 18 tinned wire. Using %-inch-long
6-32 screws, mount a soldering lug in Hole
B (see Fig. C1) of S1 and another in S2 as
shown in Fig. C2, These lugs are mounted in
a direction opposite to that of the platform
flanges.

44, Attach the “unknown” ground lug to the
panel next to the “unknown” coax connector
hole, as shown in Fig. C16. Attach the “re-
celver” coax connector to the panel, from the
inside. Attach the “IND-CAP” switch to the
center of the panel, using an extra nut to
position the switch as far as possible from the
panel. Orient the switch as shown in Fig. 5.
Place a soldering lug under each nut. Mount
Ch and CG6, using %-inch spacers between the
capacitor frames and the panel. Connect the

Fig. 4—Reactance Assembly—Inboard view

rotors of C5 and C6 to the lugs of the switch
with No. 18 tinned wire as shown in Fig. 5.
45. Solder a 2%-inch length of No. 18 tinned
wire to the “COMMON"” terminal of the
switch. Connect the stators of C5 and C6 to
the remaining switch terminals, as well as
resistors R3 and R4. Complete connections are
shown in Fig. 5.

46, Attach the “unknown” coax connector to

the panel, placing a soldering lug under one
mounting screw. Connect the “unknown”
ground lug to this soldering lug to provide a
good bond.

47. Mount panel bearings for capacitors C2
and C4. Mount the special panel bearings fur-
nished with the Johnson Vernier Dial assem-
blies in place. Attach the two large dials to
dummy shafts and mount the dial indicator
in the position you prefer. Remove the large
dials and dummy shafts after placing the dial
indicators.

48. Mount S5 at the left side of the panel (as
shown in Fig. C16) and mount the assembly
of S1, S2, and S3 at the right side. See Fig. 2.
49, Attach shaft couplers to the four capaci-
tors, Cut the plexiglas shafts to length and
mount them in place. Attach the large vernier
dials. Set the dial of C2 so that it reads “0”
at minimum ecapacity. Set the dial at C4 so
that it reads “100” at maximum capacity.
Mount the two Calrad dials on the panel, set-
ting them so that they both read “0” at maxi-
mum capacity. Attach the knob to the “IND-
CAP” switch.

Fig. 5—Switch Assembly

50. Connect resistor R1 (270-ohm deposited-
carbon) from the soldering lug on S2 to the
lug in line on S5. Connect R3 (220 ohms) and
R4 (100 ohms) to the soldering lugs on S5
which were installed in step 36. R3 will be
the resistor nearest the bottom of the panel.
51. Connect a No. 18 tinned-wire lead from
the “detector” coax connector to the lug on
S5. Connect a No. 12 (note different wire size)
lead from the “unknown” connector to the
free end of R2. Make sure that R2 is not
shorted to any shield.

52. Attach the transformer, completed in step
24, to the bottom of the panel as shown in Fig.
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2. Attach the coax connector connected to the
transformer to the panel in the “signal gen-
erator” hole. In the hole between the trans-
former and the connector, mount a cable clamp

to hold the shielded primary lead. Secure the

Fig. 7

shielded secondary lead with another clamp
held by the loose screw installed in step 37.
53. Mount a soldering lug to S1B with a %-
inch-long 6-32 screw, placing the lug in the
direction of the box opening.

54. Place Yi-inch-long 6-32 screws in all re-
maining tapped holes in S1, S2, and S3. Start-
ing with S3, place all shield boxes in place and
secure screws. Connect a No. 18 tinned lead
from the soldering lug installed in step 53 to
the Erie feed-thru on S5. Set C5 and C6 to
mid-capacity.

292. Attach four rubber feet to the bottom
plate of the case and four more to the bottom
side of the utility cabinet. Restore the front
plate in place and secure with the sheet-metal
screws provided. This completes construction
of the bridge. After calibration, it will be ready
for use.

Calibration and Use

Since the Mark III is a null-type instrument
(adapted from the Schering bridge circuit) it
can only be used with a signal generator and
a detector. Both must be shielded; however,
a Heath SG-8 will do nicely as the signal gen-
erator and any decent communications receiver
will serve as the detector. For best results, it
should be calibrated with the signal generator
and receiver with which it will be used.

56. Connect the bridge to the signal generator
and the receiver, using coax cable from the
panel connectors to each.

57. Set both the signal generator and the re-
ceiver to 2 me.

58. Short the “unknown” terminal and ground
terminal using a banana plug in the connector
or a coaxial short made by soldering the pin
of a PL-259 connector to the shell through a
copper disc.

59. Set the “IND-CAP” switch to “CAP.”

60. Set the “Reactance” dial to 15.

61. Set the “Resistance” dial to 5.

62. Tune the signal generator, only, for max-
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imum signal in the receiver.

63. Using the two small “balance” dials, re-
duce the signal in the receiver to the lowest
level possible. This is the “null” or “balance”
condition. The dials will interact, and multiple
adjustment will be necessary. However, all
receiver and signal generator adjustments
must be left alone during this step.

64. Replace the short across the “unknown”
connector with the 620-ohm deposited-carbon
“test” resistor,

65. Using only the large “resistance” and “re-
actance” dials, null out the signal once more.
Record the final reading of the “resistance”
dial. If this reading is 95, you are extremely
lucky and the first half of the calibration is
complete. If not, proceed with step 66.

66. If the “resistance” dial reading is less
than 95, increase the capacity of C6 slightly
and repeat steps 60 through 65. If the reading
is larger than 95, decrease the setting of C6
and repeat steps 60 through 65. Continue this
process until the reading comes out at 95.

67. When capacitive calibration is complete,
set the “IND-CAP” switch to “IND,” and the
“reactance” dial to 30.

68. Repeat steps 60 through 65; if the final
reading of the “resistance’” dial is other than
95, proceed with step 69.

69. If the reading is less than 95, increase the
capacity of C5 slightly and repeat steps 60
through 65. If the reading is larger than 95,
decrease the setting of C5 and repeat. Continue

Fig. &6

until the reading is 95. This completes calibra-
tion, and the curves shown here can be used

for readings.

Using the Mark Il

To use the Mark III, set the instrument up
as described in step 56 of the calibration pro-
cedure. Set the signal generator to the desired
frequency and short out the “unknown” termi-
nal of the bridge as described in step 58.

If you're measuring an inductive impedance,
set the “IND-CAP” switch to “IND,” the re-
actance dial to 95, and the resistance dial to
5. Null the signal with the small balance dials.

Now remove the short and connect the un-
known. Rebalance the bridge using the large




dials, note the readings, and convert the read-
ings to ohms by use of the calibration curves.

These initial values must be corrected. The
reactance value is corrected by dividing the
value read from the curve by the frequency
(in me) at which the reading was taken. The
resistance value is corrected by obtaining the
correction factor due to frequency from Fig. 8
and multiplying the reading by this factor.

If you're measuring a capacitive impedance,
set the switch to “CAP.” Then estimate the
reactance of the unknown and set the large
reactance dial to a value just larger. Set the
resistance dial to 5 and short out the ‘“un-
known” connector. Null the signal with the
short and again with the unknown, the same
as for an inductive impedance,

Correct the resistance reading in the same
manner as for an inductive impedance. How-
ever, the reactance reading is corrected differ-
ently: Subtract the value taken from the cali-
bration curve from the value originally set on
the reactance dial. Now divide this remainder
by the frequency (in me) at which the reading

was taken. The result is the true value of

capacitive reactance.

A few minutes’ practice will make operation
of the Mark III far more simple than the de-
tailed directions would indicate; in practice,
you can make a reading in less time than it

Fig. 8

takes to read these paragraphs.
Parts Substitutions and Design Changes

Since few hams are content to build a
“Chinese copy” of someone else’s design, a few
words on the effect of changes are necessary.

Naturally, the Mark III doesn’t represent
the only possible—or even necessarily the best
—way in which such a bridge can be built.
Any part, or all, may be changed. However,
any such change will invalidate the calibration
curves, and is not recommended unless the
builder has access to laboratory equipment.

Even then, before making any substitutions,
these three design articles should be read and
fully understood:

“A Radio-Frequency Bridge for Impedance

Fig. 9

Measurements From 4000 KC/S to 60 MC/S,”
D. B. Sinclair, Proceedings of the I.R.E., No-
vember, 1940, pages 497-502.

“A High Frequency Model of The Precision
Condenser,” D. B. Sinclair, General Radio
Experimenter, October-November, 1938, pages
1-7,

“The Effect of Stray Capacitances to Ground
in Substitution Measurements,” M. Reed,
Wireless Engineering, May, 1936, page 284 fi.

& & @ KGCRT
Parts List
Quan. Item Description Cat. No
lea. C1,C2 ...Miller, 10-83656 mmf/sect. .... 2112
lea. C3,C4 ...Miller, 10-3660 mmf ......... 2111
lea. C5,C6 ...50 mmf air padder (good
QUAHEY) cvsvosdnronssseene APC-50
lea. J1,J2,.J3..50-239 Panel coax connector
1 T coeiiosrii Phono plug
1 - g e Phono socket
1 BE isisee .Aerovox 1% 1/2W 270 ohm
HORYboliim’. o ivenive Tiphy FaZats s Type-CP
1 ERE Site b 330 ohm 5% 1/2W Carbon Resistor
1 RS .......220 ohm 5% 1W Carbon Resistor
1 R4 .......100 ohm 5% 1W Carbon Resistor
1 el . 151 Aerovox 19% 1/2W 620 chm
SRR < ooiiiie neniieh Type-CP
1 BW _ cica Centralab 3p; 1 Sect; 2-3
PO s i st eaiaia s nasis 2506
(reset stop to two positions only)
*9 Dials ....E. F. Johnson Vernier
(0-100 CW)  vevevesaesnsss 116-28541
2 Brgs ..... E. F. Johnson Panel Bearings 115-265
4 Cplrs ....Metal 14 shaft couplers
§ . Ro& ... .5 14 inch diameter plastic rod x 12
1 Rod .....%% inch diameter plastic rod x 6"
2 Rod ..... 5% inch diameter plastic rod x 12"
2 Dials ..., Calrad” 1-13/32 inch Vernier
Diﬂl W @@ W@ A R N R . VD—BE
1 B seas . Binding Post (ground lug)
1 Case ..... Bud ecarrying case 10”x10”x8" CC-1100
1 RS e se LMB box (plain) 3" x 4" x 8"
1 Hood ....UG 177/U ecoaxial eable hood
1 Insul. ....Erie feed-thru insulator .... CF-408
1 Short ....PL-259 coaxial male connector
2 Clamps ., Walsco clamp for 14 to 3/16
CRBLQ s iih s as s iiiasie s oa vos 1602-N

Of the above list the critical parts are:
Cl, C2, C3, C4, J2, R1, Test resistor, Case,
LMB box, UG 177/U, Erie feed-thru.

* This author hand engraved these dials per Figs. 6
and T,



W2NSD from page 4)

vet reviewed in 73. We have reviews on hand
now for the Knight R-55, Heath DX-60,
VTVM, 10-10, Eico 723, J-Beams and LW-51.
We're open for articles on everything else. If
you have something new and the facilities to
test it we’ll pay $10 each for the info. Photo-
graphs not needed since the mfr will supply
them gratis. To avoid duplication drop me a
line and ask. We want not only your impres-
sions of the gear, but some statistics such as
stability of receivers, actual power output of
rigs, etec. Try to put in everything anyone
could possibly want to know.

Distributors

One of my first moves in getting 73 started
was to find the name and address of all of the
ham distributors that I could. This meant go-
ing through the back issues of magazines and
club bulletinsg. This also meant that there were
a lot that I didn’t know about. Maybe you'll
give 73 a little boost the next time you find a
distributor with no copies on his counter. In
addition to high pressuring him send me his
name and address so I can send him informa-
tion and maybe a sample copy. There are still
hundreds of distributors that are not selling
73.

If you need any sales talk you can point out
that he only pays for the copies he sells and
that we pay the postage on all returns. You
might mention that many distributors report
that 73 is outselling all other ham magazines
across the counter. Copies sell for 37¢ and
wholesale at 24¢ in quantities of ten or more.

Sixer

One card came in exclaiming that with our
July issue we had at long last produced a
magazine without a mistake. Look again,
buddy. Like look carefully at the S-Meter for
the Sixer on page 28 and note the utter lack
of parts values on the transistor (a CK722 or
equivalent), the 1000 ohm pot, the 3 volt bat-
tery, and the 0-1 ma meter. Guess one of our
proofreaders missed the omission when he was
checking the schematic. Sure wish we had a

proofreader.

June Yotes

As I surmised from the early voting, Bill
Ashby K2TKN came in first with his Abe
Lincoln two meter antenna. Hi-Par heard
about the antenna just before we printed the
article and decided to have a go at making
the contraptions. I haven’t heard from anyone
using it yet, but I suspect we’ll be seeing a
lot of those around before long. They sure are
just what we’ve all been looking for in a mobile

(Turn to page 69)
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MARK 2B
SSB TRANSCEIVER

AVAILABLE NOW! a
40 or 80 METERS

i e
%*i.s

Originally described in the May, ’61 issue
of 73 Magazine (P. 57-58). This rugged
filter type transceiver makes SSB avail-
able to all AT MODERATE COST. The
Mark 2B is a single sideband transmitter
and receiver delivering a conservative 2
watts output into a 50 ohm load. The
basic unit is supplied on 40 or 80 meters.
wired and tested. You may provide power
supply, 455ke mechanical filter, tubes,
carrier crystal and VFO or buy direct
from us.

NEW! Mark 2B basic unit wired
and tested ......... sl areteivisss 99100
Kit of 11 premium tubes, including
4-12BA6, 1-12BE6, 1-12AU7A, 1-
12AQ5, 1-12BY7A, 2-7360, 1-
12ZAX7A (6V version available
upon request) ......... " 1 My
455 KC Mechanical Filter (4.0 KC
Bandwidth) ............. .o sess 44,00
Carrier generating crystal (specify
gl T D) e 10.95

NEW! Model 48 VFO operates 455 KC above
desired output frequency. Includes 12AT7
dual triode as oscillator-cathode follower,
12BA6 buffer amplifier and OA2 regulator.
Requires 260 to 325 VDC and 12/6V fila-
ments. Specify 40 or 80 meters. Includes 4"
LT T ) S S e e e R $39.50

NEW! Model CM50 transistorized power sup-
ply. Supplies 300 VDC from 12-14 V battery.
Plugs directly into transciever, Plenty of
Power for VFO also. Only 2 x 4 x 4 inches. 29.50

NEW! Model CM200 Transistorized power sup-
ply. Supplies 750 YDC ot 200 MA from 12-
F A T R e O S, SN I 49.50

NEW! Model CM100A small and compact linear
amplifier using 2-6146 tubes in parallel.
Bandswitching for 40 or 80 meters. Con-
servative 100 watts output. Drives directly
from Mark 2B, works into 50 ohm load. Less
tubes. Requires 700-800 VDC for plates, 200
V screen and 45-50 bias. In rugged cabinet
OnIY-B X T P Inthes s s ares st sda 57.95

All prices subject to change without notice.
Postage paid within the Continental U.S.

ORDER DIRECT FROM

CABRALMOTORSINC.

Flectro Mechanics Division

51 Victory Lane, Los Gatos, Calif.
Phone EL 4-8800
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Propagation

Part I11

ART I of this series discussed the Sunspot

Cycle and gave predictions for the re-
mainder of the cycle. In Part II we reviewed
the different variations, diurnal, seasonal and
cyclical that MUF’s for a given path are sub-
ject to, along with a Special Propagation Chart
for the coming Winter season, 1961. For the
last part of the series, Part III, we are going
to see what the radiation angles are that are
involved for DX propagation and what kind
of antenna heights are needed for effective
DXing.

There are several modes that can be used
and that occur for propagation over a given
path. The simplest mode for purpose of our
discussion, would be where the signals are
propagated using the F-layer in a series of
geometrical hops (from Earth to the F-layer
back to Earth again being a Hop), the number
of hops depending upon the path length, the
height of the F-layer and the angle of de-
parture of the radiated energy. In the Winter-
time the average F-layer height is about 320
Km. If the radiated energy leaves the antenna
at a radiation angle of zero degrees, the maxi-
mum great-circle distance (remember the
Earth’s curvature) that can be covered by a
single hop would be about 4,000 Km. Fig. I
shows the relationship between radiation angle
in degrees and great-circle distance in thou-
sands of kilometers assuming a virtual height

B LR e
et

A
Wim e

i S

]
=

David A. Brown K2IGY

of the F-layer at 320 Km, for numerous geo-
metrical hops. Each time a hop is made, part
of the radiated energy is absorbed by the F-
layer and some is also lost by the reflection
from the ground. It is therefore, important to
have radiation angles small enough to use the
least number of hops as posssible and as is
practical. Examination of Fig. I will show
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Fig. 2

you that radiation angles for DX propagation
should be around 15° or less, to be practical.
For example: the path New York to Alaska
is 5,400 Km and from the chart the smallest
number of hops is 2-Hops with a radiation
angle of about 7°. If 3-Hops occur, the radia-
tion angle will be about 15°. In general we
find DX propagation having angles of depar-
ture and arrival from 2° to 5° to 10° and 12°
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to 15°. Angles of from 2° to 5° as far as Hams
are concerned, are impractical because of the
great antenna heights involved. Let us see
what the correlation between height and radia-
tion angle is,

The radiation that leaves a transmitting an-
tenna leaves at many angles of departure. The
sky wave is the radiation which leaves the
antenna at angles above the horizontal to the
Earth and is reflected from the ionosphere. At
the same time the sky wave leaves the an-
tenna, there is energy radiated below the
horizontal which strikes the ground and is re-
flected up towards the ionosphere. These “re-
flected waves” will combine with the sky wave
before striking the ionosphere and the re-
sulting combined field strength will depend
upon: 1.) The height of the antenna above
ground. 2.) The size of the antenna. 3.) The
condition of the “ground.” 4.) The way the
antenna is oriented with respect to the Earth.
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The reflected wave must cover a greater dis-
ance before meeting the ionosphere than the
skv-wave. When they meet in phase, the com-
ponents add, and when they meet 180° out
of phase the resulting field strength is the dif-
ference between the two. Fig. 2, Fig. 3 and
Fig. 4 shows the height in feet above “ground”
that antennas must be raised for different
radiation angles to have the reflected wave in
phase or 180° out of phase to the sky-wave,
for the 10, 15 and 20 meter Ham Bands. These
charts hold true for vertical antennas whose
length is an even multiple of one-half wave
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length and for horizontal antennas. The solid
lines being in phase and the dashed lines 180°
out of phase. For vertical antennas that are
odd multiples of one half wave length, the
dashed lines are in phase and the solid lines
180° out of phase. |

For DX propagation we are interested in
low angles of arrival and departure (angles to
the horizontal to the Earth). For radiation
angles of 7° we find antenna heights of 123
feet for 20 meters, 82 feet for 15 meters and
62 feet for 10 meters. For angles of 15°, we
find heights of 74 feet for 20 meters, 50 feet
for 15 meters and 36 feet for 10 meters. These
are the heights that our antennas must be
placed for reinforcement of the sky-wave by
the reflected waves above the “ground.” By
“oround” is meant the electrical ground which
may be several feet below the Earth ground,
the actual “ground” being found by raising or
lowering your antenna for best results. As
can be seen from the charts, sometimes the
heights are unrealistically high for most of
us to raise our antennas. For general all
around tri-band operation, 65 feet seems to
be about the minimum height for good DX op-
eration, which results in radiation angles with
in phase reflected waves for horizontal an-
tennas of about 16° on 20 meters, 10° on 15
meters and 7%° on 10 meters.

For the greatest enjoyment in your DXing
this coming Winter, I hope you all will consider
getting the antenna up, as your “project” for
this Summer.
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Simple as ABC?

A LPHABET soup can be confusing, as any-
one who's tried to decipher the alpha-
bureaucracy along the Potomac in the last 30
yvears knows. Does this same confusion extend
to an appreciation of amplifier classification?
If you're in the same boat as most electronics
specialists, it does.

Everyone knows the difference between
Class A, Class B, and Class C amplifiers. Of
course you do. But to give your knowledge
of the difference a real workout, try explaining
it to another ham—or better yet, a hi-fi en-
thusiast who knows his amplifiers.

Chances are great that you’ll emerge from
the experience with slightly shaken faith in
your own knowledge, and a bit of curiosity as
to just what this business of amplifier classi-
fication means.

The reason for the confusion is simple; the
special characteristics by which amplifiers can
easily be classified ean be deseribed in several
different sets of reference terms, and in addi-
tion distinctive usage in various fields of elec-
tronics has added some objectives which mean
different things in different places.

The result is equally simple and predictable;
if the person to whom you’re talking learned
a definition just slightly different from the
one you learned, he hears you but he doesn’t
fully comprehend your meaning. The result
can range from ordinary comic confusion to
violent arguments, and possible monetary loss
if misunderstood design recommendations are
followed.

And if you don’t think the probelm can be
serious, try discussing a Class B linear ampli-
fier with a hi-fi bug. He’ll tell you, quite
seriously—and honestly, in his own frame of
reference—that such an animal can’t possibly
exist. It’s a contradictory term, by definition!

Let’s take a look at the basie distinguishing
characteristic, first. An amplifier’s plate cur-
rent can flow either during the entire signal
cycle, for just half the eycle, or for less than
half the cycle. In the first instance only, it
can flow without change or it can vary with
signal voltage. In addition, grid current can
flow or it can be absent.

This set of six conditions is the basis of
alphabetical amplifier classification. Let’s see
how the definitions are applied in practice:

By traditional teaching, Class A is defined
as that condition in which plate current flows
unchanged throughout the cycle. Class B de-
notes the half-cycle condition, and Class C
describes the less-than-half-cyele situation.
Subseript numbers are used to describe grid
current; 1 means it’s absent, 2 means it flows.

While this grouping deseribes six possible

“é

Jim Kyle K5JKX/6

cases, In theory at . least, in practice it omits
some of the essential combinations and de-
scribes some that don’t exist. For instance, a
Class C1 amplifier is self-contradictory; to op-
erate Class C, grid current must flow.

The omissions are made up for by introdue-
ing another classification—AB—to cover the
case in which plate current flows throughout
the cycle but varies with signal voltage. In
practice, the grid-current subsecripts are usu-
ally applied only to the Class AB instance,
and are always included there.

The past three paragraphs have described
the traditional grouping. If it were the only
set of definitions, the situation wouldn’t be so
difficult. Let’s look at another popular set,
taught widely: |

In this group of definitions, Class A indi-
cates that plate current flows for 360 degrees
of the signal cycle. Class AB indicates a con-
duction angle between 181 and 359 degrees.
Class B indicates a conduction angle of exact-
ly 180 degrees. Class C indicates a conduction
angle of 179 degrees or less. Presence or ab-
sence of grid current is indicated by subseripts
as before.

This may sound as if it’s the same set of
definitions restated in different terms. That's
what it was originally intended to be, but a
few significant differences have crept in along
the way, with the result that frequent argu-
ments arise about just what constitutes, for
example, Class B operation? Or, where’s the
dividing line between A and AB?

If you look closely you can see, for instance,
that the condition termed Class AB1 in the
first group has become pure class A in the
second, which is based entirely upon conduction
angle with no regard for the plate current
readings.

The confusion engendered by these not-quite-
consistent sets of definitions apparently
prompted the author of at least one electronics
textbook to eliminate all mention of amplifier
classification with the single exception of Class
faction with his own equipment and methods
A, which was subtitled “Linear Amplifiers”
on the assumption that Class A circuits act in
a linear manner at all times. Other amplifier
circuits were lumped together under the term
“Operation in the Switching Mode.”

While elimination of the time-honored let-
ter code made the explanations of circuit ac-
tion much easier to follow than the usual text
material, it’s no help to the reader who must
then go into the real world and communicate
with others about his equipment. And this
leads to another problem—

In circuit theory, quite properly, only the
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lass A circuit operated in such a manner
1at the output is a true reproduction of the
iput, free from distortion of any sort, ean
onestly be called “linear.” This strict defini-
on is also accepted by the audio designers
nd enthusiasts, to whom linearity means
urity of original signal.

On the other hand, in broadcasting, televi-
ion, and SSB ham radio, a “linear” amplifier
requently means a Class B circuit operated in
uch a manner that, although the exact signal
pplied to the input is highly distorted at the
utput, the modulation envelope of the original
ignal is amplified in a distortion-free manner.

And if mention of this point and hints of
imilar contradictions in usage between other
ields seems ridiculous, bear in mind that
thould you ever want to get a job in elec-
ronics and be obliged to take an examination,
hat examination may have been prepared by
in audio expert who wasn’t familiar with ham
ingo—and will almost certainly be graded by
1 personnel man who only follows the answer
sheet and won’t be impressed by explanations
»f semantic differences,

It’s customary to draw conclusions as the
and of an article is approached, but this hap-
pens to be a situation in which the only con-
clusion to be drawn is that we should all know
all the definitions, the points of difference, and
the cases in which they apply. A chart show-

ing the points of agreement and differences
is included (Fig. 1). If you don’t want to
memorize it, at least clip it out to keep handy
the next time you have occasion to discuss am-
plifiers. Who knows—the embarassment you
eliminate may be your own! . KbJKX/6

Stencil Correction Tape
Simplifies Drawing Changes

Changes and modifications to complex cir-
cuit diagrams are often difficult to make with-
out creating an unsightly and confusing mess.
The problem is compounded if the finished
product must be reproduced.

Changes, particularly block out of long lines,
are easilly made with a pressure sensitive
gummed tape designed for making corrections
on fluid duplicator stencils. One very satis-
factory product is made by the Avery Label
Company of Monrovia, California and is avail-
able through office supply dealers. The white
bond paper tape is 1/6" wide and is mounted
on a “peel-off” backing. Simply trim to the
desired length, peel off the backing and apply
over the symbol or line you wish to delete.

Once applied, the tape is there for the life
of the drawing, so be cautious. The tape takes
typing, ink or pencil and its use will result in

professional appearing drawing changes.
. . Pafenberg
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THE NEW, COMPACT

— Loudenboomer
MARK I

| 522 0 ANTENNA ROTATOR

Complete with brackets for "in-tower”™ mounting
and direction indicator.

3] Worm cut into large, one- piece steel jack shaft.
34" thick gear welded to main shaft and specially
hobbed. No keys, no screws, no pins to work loose.

® High strength rotor withstands 12,000 inch
pounds. Absolutely will not drift or plnwheel in
high wind.

@ High torque, s H. P. custom built G. E. motor. 1%
R.P.M. turning speed.

@ Continuous rotation in either direction with 50
ohm coax feed system through rotor. SO-239
connectors.

Radio Industries Inc. unconditionally guarantees all

amatuer gear products against any defect in material

or workmanship for a period of 90 days.

SEE YOUR DISTRIBUTOR
RADIO INDUSTRIES INC
1307 CENTRAL AVENUE irds
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KANSAS CITY, KANSAS

DIRECTIONAL POWER COUPLER

50 TO 500 MCS — 10 TO 1000 WATTS
4 INSTRUMENTS IN ONE

STANDING WAVE RATIO
MODULATION MONITOR
FIELD STRENGTH METER
LINE LOSS

52 ohm model: L52

75 ohm model: L75
BULLETIN E-5275

$24,50 Eoc, vt individuclly_aligned. 1o
NUVISTOR PRE-AMPLIFIER

EXCELLENCE IN PERFORMANCE
MODELS TO COVER:

48-60 MC5-

MODEL G-50
140-150 MCS5-

MODEL G-144

210-240 MC5—
MODEL G-220

410-450 MCS
MODEL G-432

BULLETIN E-5124
$19 95 Each unit individually aligned for
L

optimum noise figure.

417-A GROUNDED GRID PRE-AMPLIFIER
$21.95 LESS TUBE $39.90 WITH TUBE

Eliminate the guesswork from your matching problems.
Quarter wave linear balun transformer.
Any frequency from 50 to 500 mc
Any impedance ratio between 50 and 600 ohms
W’nta for bulletin E50-600

ASSOCIATES
P. O. BOX 1068
FAIRFIELD, CONN.
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The Pomance

Down below the Mason-Dixon line

In the mountains covered by fir and pine
Lived a rugged cuss named Dixie Dan

An all fired good amateur radio fan.

Dan lived alone with his trusty rig

And to him no woman was worth a fig
With his rig on the air, he’d rather yak
Than have a gal in his mountain shack.

One day Dan was tuning the band

When in roared a signal that sounded grand
With the lilting voice of a yl ham

And as Dan listened, his old head swam.

She was calling CQ, and when she signed

His transmit switch was hard to find

With a shaking voice, he gave her a call

And when she came back, he thought he’d bawl.

To the W4. this is Alaska Kate

A KL7 in the 49th state

Your signals sound good and so do you
So let’s go ahead and have a rag chew.

The (-so went on, lasted almost a day
And Dan’s rugged heart melted away
The love bug had bitten, Dixie Dan fell
He vowed he’d make Alaska Kate his gal.

Dan went mobile the very next day

And started North up Alaska way

He kept a sked each day at dawn

And Alaska Kate’s voice kept luring him on.

On the Alcan Highway, Dan nearly froze
In banks of snow as high as his nose
But the lilting tones of Alaska Kate
Kept him warm and feeling great.

He fought off wolves with his ten meter whip
And strangled bears with his mighty grip
Always forward he traveled along

With Alaska Kate’s voice his guiding song.

Tired and weary, Dan made his way -

To Alaska Kate’s shack one cold day

He opened the door and stepped inside

And what he saw made him wish he'd died.

There sat Kate in front of her rig

And around her were kids, little and big

She hoisted her bulk out of the chair

And greeted her man like a damsel fair.

“My hero,” she cried, in her lilting voice

Your handsome face makes my heart rejoice
You’'re the answer to a widow’s praver

With my nineteen kids, we’ll make quite a pair.

With terrified scream, Dan turned and ran
To escape the fate of becoming Kate’s man
She called and pleaded. as did every kid

But he ran like a man who’s flipped his lid.

Dan quickly returned to his southern home

Determined for sure he’d never more roam
And there with his rig in his mountain shack
He’s back on the air, and still likes to vak.

He never comes back to a yl ham

When he hears one call, he makes likes a clam
He’s never forgotien Alaska Kate

And how he barely escaped a most horrible fate.

Ken Johnson, WE6NKE
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Letter

Dear Wavne:

In your July editorial you invited comment on that
smashing idea of having the F.C.C. sell funny calls
(special licenses was the elegant term) to hams. My
comment is—it makes me sick.

Briefly, let's face the facts. Education is tightening
up. A lot of us middle-aged guys are going to have
difficulty this autumn getting into the college of our
choice. Personally I'm going to have trouble with Mills
and Vassar. Part of the trouble is my wife's fault. Her
clothes won't fit me. Or suit me, if vou like it punwise.
However 1 should have foreseen the problem for there is
quite a difference in our ages. I married her as a child.
I was fourteen and she was thirty seven. But I couldn’t
resist her; she had a kilowatt and a two-letter eall,
while I was shy, with a 59 tri-tet and thick ankles. The
shyness wore away but the thick ankles left me with a
bum fist. As it turned out this was part of my charm—
if anything so small could have parts. True, I was always
a lid, but I tried to be a good one. One hand key for
dots and another one for dashes. In time, as a result of
much two-fisted practice, I was unique among beginners
for I could copy with ease and knew that sending was
my weakess. Of course there were the usual problems
that plague a boy’s life. One of them was the delusion
common to the young and/or lazy ham that the maze
of coils and spirals in a bedspring could be made to
radiate energy as well as absorb it. Experiments along
this line revealed the interesting behavior of people when
they are awakened by blue ares under their bed and the
unmistakeable fragrance of scorched hair. But that was
vears ago, and if my ideas weren't fruitful one should
remember that I was only a lad of twenty eight and
at least my head was pointed in the right direction.

Time passed, as it does when one is typing, and 1
exercised my talents in a variety of fields, inventing the
flesh-colored pistol for plainclothesmen, a series of self-
solving problems for detecting schizoid syndrome in com-
puters, the famous SSM (Schokoladespieronierenmaschine)
device for exposing off-center fruit in chocolate-covered
cherries, the concept of mounting tube sockets on hinges
to provide storage space for stamps and marbles. Some
ideas were simply too brilliant to find acceptance, such
as rotating the stator plates rather than the rotor to do
away with the need for a pigtail or spring contaect. You
and I know that superlative genius meets with skepticism
and jealousy. In a vengeful mood one day I reflected on
this and decided to forego ereativeness, to concentrate
more on exploiting what we already possessed. Working
late one night on an exhaustive test of a typical toggle
switch to find what hidden potential in this device my
wit would illuminate it suddenly came to me that it
could be operated in a horizontal position! But I had
forgotten something, in the horizontal my rhinestone
cut painfully into my navel. 1 gave up research.

My subsequent withdrawal was a blessing in disguise,
to coin a phrase. In disguise opinion—that's the phrase.
Anyway, sir, I found an ideal outlet for todayv's meurotic
—writing to the editor. Any editor. They're pretty much
the same, aren’t they? Nice guys, but . . . well, who
else uses gold color typewriter ribbon? Or hangs a
homey embroidered sampler over the desk: *‘““He-men
Don't Cry; They Keep Their Mascara Dry.” Of course
it's true that vou're the only editor I've written to but
obviously you are a conformist and represent the pat-
tern. For proof note the characteristic device employed
with subsecriptions. A two-yvear stretech of 73 costs five
bucks, but one for me and one for my mother costs six.
Surely the extra reader brought in on a gift subseription
is worth the trouble of the extra stencil. Why penalize
the good-hearted? Another minority group abused.

Oh wes, speaking of minority groups, that's what 1
was getting around to: I'd like to vote a few times

(Continued on page 69)
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CITIZEN BAND
CLASS “D" CRYSTALS

All 22 Frequencies in Stock

3rd overtone. .0059 tolerance—to meet all
F C C requirements. Hermetically sealed

HC6/U holders. 34" pin $2.95

spacing—.050 pins. (.093
pins available, add 15¢ per crystal).

EACH
The following Class ‘D" Citizen Band frequencies In stock
(frequencies listed in megacyeles) : 26.965, 26.975, 26.985,

27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075,
27.085, 27.106, 27.115, 27.125, 27.135, 27.155, 27.165,
27.175, 27.185, 27.205, 27.215, 27.225.

'Mnl.:-ha-d crystal sets for Globe, Gonset, Citi-Fones and Halll-
crafters Units . . . $5.90 per set. Specify equipment make.

@

e RADIO CONTROL CRYSTALS IN HC6/U HOLDERS o
@ Specify frequency, 12" pin spacing ... pin diameter .05 g
@ (093 pin diameter, add 15¢)...c0vvaveinrieeneas.$2.95 oa. 5
® FUNDAMENTAL FREQ. SEALED CRYSTALS ®
® In HC8/ holders °
® IVFrom 1400 KC to 4000 KC .005% Tolerance......$54.95ea. ¢
p [rom 4000 WC to 15.000 KC any frequency @
® WOOSE: TOIAIRIIGD et aws s dnnaaessisssesasress .+.$3.50 ea, ®
[ ] SEALED OVERTONE CRYSTALS ®
® Supplied in metal HC6/U holders ®
® Pin spacing .4586, diameter ,050 &
@ 15 to 30 MC .005 Tolerance............. ey §3.85ea. o
. 30 to 45 MC .005 Tolerance. .......... W g s $4.10 ea, ®
p 45 to 60 MC .005 Tolerance. ......cosssesssscs s 94,50 ea. 4
LA A AR A A A A A R R R R RN RN RN NN NN RN RN R X O

QUARTZ CRYSTALS
FOR EVERY SERVICE

All erystals made from Grade “*A"
imported quartz—ground and etched to
exact frequencies. Unconditionally
guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing 4 Pin spacing &"°
Pin dilameter .083 Pin diameter .135

DC-34 holders FT-171 holders
Pin spacing %' Pin spacing %'’
Pin diameter .156 Banana pins

MADE TO ORDER CRYSTALS « Specify holder wanted
1001 KC to 2600 KC:

|ul% t‘ulemnﬁﬁi‘i ...... CRC O B N *“!Il“‘li‘""“'"‘z'nﬂ ul‘

T A e R L N, T Ce T s anrrmeewnesBil O
2601 KC to 2000 KC:

005% LOIETANCO. ..o .ssssssonsnsvsuisrsase srssnnsas s BeON BA,
9001 KC to 11,000 KC

DOBIG LOMENRTIEE. i i s i ronsapaiissbaidssaane vesees.93.00 02,

Amateur, Novice, Technician Band Crystals
019% ‘Tolerance . . . $1.50 ea.—80 meters (3701-37480 KC),
{0 meters (T152-7T198 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC
FT-241 Lattice Crystals In all frequencies from 370 EKC to
540 KO (all except 455 KC and 500 KC)uivivesveneass.00¢ 02,
Pin spacing %'’ Pin diameter .093
Matched pairs <4 15 cycles $2.50 per palr
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 500 KC
Crystals, $1.50 ea.; 100 EC Frequency Standard Crystals in
HCG/U holders $4.50 ea.; Socket for FT-243 crystal 15¢ ea.;
Dual socket for FT-243 erystals, 15¢ ea.; Sockets for MC-T7 and
FT-171 erystals 25¢ ea.; Ceramic socket for HCG/U ecrystals

202 en.
Write for new free catalog £ 860 complete with esclllator eireuits

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

See big red display . . . If he doesn't stock them, send us
hie name and order direct from our [Florlida factory.

NOW | Engineering samples and small quantities for proto-
types now made either at Chicage or I'l, Myers Plant. 24

Hour Service!
IN CHICAGD, PHONE GLadstone 3-3555

RUSH YOUR ORDER TO OUR NEW PLANT
Use coupon below for Ist Class shipment.

TEXAS CRYSTALS

G-81, 1000 CRYSTAL DRIVE, FORT MYERS,
For extra fast service, Phone WE 6-2100
*

ATTACH THIS COUPON TO YOUR ORDER FOR SHIPMENT 1|
VIA 15T CLASS MAIL AT NO EXTRA COST 1

TERMS: All items subject to prior sale and change of !
price without notice. All crystal orders must be accom-

panied by check, ca<h or M.O. with PAYMENT IN FULL.
No COD’s. Dept. G-81.

Dept.
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eMTEDSTATES T o

AUGUST 1961 . :

G.M.T 00 Ol 02
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For the DX propagation chart, I have listed
the HBF which is the best Ham Band Fre-
quency to be used for the time periods given.
A higher HBF will not work and a lower HBF
sometimes will work, but not nearly as well.
The time is in GMT, not local time,

Advanced Forecast: August 1961

, 07 08 09

1,000 MILES e s

Propagation Charts

Good |-11, 13-14, 16-28
Fair 12, 15, 29
Bad 30-31

10 1 I2

David A. Brown K2IGY
30 Lambert Avenue
Farminadale, N. Y.

The Short Path propagation chart has been
set up to show what HBF to use for coverage
between the 48 states. Alaska and Hawaill are
covered in the DX chart. The use of this chart
is somewhat different than the DX chart.
First, the time is the local time centered on
the mid-point of the path. Second, the distance
given in miles is the Great Circle path distance
because of the Earths curvature. Here are a
couple of examples of how to use the chart.
A.) To work the path Boston to Miami (1250
miles), the local time centered on the mid-
point of the path is the same in Boston as
in Miami. Looking up the HBF’s next to the
1250 mile listings will give the HBF to use
and the time periods given will be the same

(Turn to page 69)
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Jim Kyle K5JKX/6
851 Stanford Ave.
Santa Susana, Calif.

Four Kinds of Ham

THESE days, it seems to be fashionable to
sling mud at one’s neighbors. Both on the
air and in print, we see Novices denouncing
Generals, Generals denouncing Novices, Tech-
nicians denouncing both, rag-chewers loosing
blasts at contest enthusiasts, DX-ers complain-
ing about foreign BC stations, etc., etc., etc.

In line with 73’s Number One policy—We
Are Not Mad At Anybody—and in the inter-
ests of unity within our ranks, let’s take a
few random slices through the ham world
and see just how bad the situation is (or
isn’t, as the case may be).

One of the first things to examine is this
question: Just what is a ham, anyhow?

International law and Government regula-
tions give us a pat answer to that one: An
amateur radio operator is a person who is
interested in radio and is licensed to operate
an amateur radio station because of his love
of the art, without hope of any pecuniary
reward.

There’s just one thing wrong with that defi-
nition, for our purposes. It's too broad. After
all, it fits each and every one of the “offend-
ers’ mentioned earlier (except the illegally
operating BC stations, at whom we are mad).
We are going to have to find some defini-
tions which are more suitable to the case at
hand.

We can try the FCC classifications: Extra
Class, Advanced, General, Conditional, Tech-
nician, and Novice. However, while these may
tell quite a bit about the skill, knowledge, and
experience of their holders they won't tell us a
thing about the essential characteristics of the
typical ham’s personality—if there is such a
person as “the typical ham.”

So at this point it appears that, in order to
bring some order and unity into the situa-
tion, were going to have to introduce some
classifications of our own. The labels them-
selves aren't new, but some of the interpre-
tation of the labels may be.

Without too much difficulty, we can divide
every trace of amateur radio activity into one
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of these four categories:
* Public Service
* Rag Chewing
¢ Experimentation
* Contest Activity

At this point, someone is undoubtedly howl-
ing. “You forgot the DX men!” They weren't
forgotten. After all, what is the DX chase
if it’'s not a contest—the biggest and most
liberal contest of all ham radio history, with
no time limit or entry restrictions? With that
point out of the way, let's examine these
categories in some detail and see what we can
deduce about them.

Public Service heads the list because it’s
by far the most Spectacular part of hamming.
If you doubt this, check the clipping files
maintained at League headquarters— or ask
any newsman who’s acquainted with our
hobby. The part of ham radio which most
frequently makes news is that which provides
communication to ice-, snow-, or flood-bound
areas; which aids in dramatic rescues; and
which is connected with disasters. And all
this can be listed under no other heading than
Public Service.

In addition, this classification most obvi-
ously serves the Public Interest, Convenience,
and Necessity—the FCC’s Picon rule for jus-
tifying any radio service. So it appears that
we must all gree that Public Service is essen-
tial to the survival of ham radio in any form.

Included in Public Service activities, by
the way, in addition to the glamorous items
listed earlier, are the long hours spent han-
dling traffic by hundreds of hams who inhabit
the lower end of 80. Theyre quiet, for the
most part, but theyre there and we’re all
better off for their existence.

How about the Rag Chewer? If we were
to conduct a random-sampling survey of all
bands for several weeks, we would undoubt-
edly find that something like 90 percent of
all on-the-air activity falls into this category.
No definition is really necessary—if we're not
rag-chewers ourselves, we all know several.
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There’s no question that the rag-chewer has
fun for himself—possibly more than any other
kind of ham—but how does he benefit the
hobby?

It may sound strange at first hearing, but we
believe that he also serves the Public Interest,
and serves it well. Here’s the reasoning:

While a few rag-chewers only talk to fellow
hams in the same area, most have a regular
circle of chatters scattered across the nation.
More than a few extend their rag-chewing to
an international level.

One of the major characteristics of the rag-
chewer is that he not only talks, he listens.
Some observers have termed this branch of

ur hobby “the last refuge of the fine art of
conversation.” One of the distinguishing as-
pects which diiferentiate “conversation” from
plain “talk”™ is that both participants learn
from a conversation.

What is this leading up to? Simply that
most rag-chewers are better-informed about
opinion and activities around the nation and
the world than are their less-voluble
brethren. An informed citizen, to paraphrase
Jetterson, is a useful citizen. For this reason,
and no other, we believe that the rag-chewer
is a top-level servant of the Public Interest.

Then there’s the Experimenter. He's the
chap who likes to try out new ideas. You might
call him the “Good Amateur” of John Camp-
bell's article in our initial issue—he doesn’t
know that something can't be done, so he goes
ahead and does it. An excellent pair of ex-
amples are W6NLZ, John Chambers, and
KH6UK, Tommy Thomas. Their exploits in the
VHF and UHF region between California and
Hawaii are legendary. For a list of additional
“Experimenters,” see the table of contents on
any issue of this magazine—or check the sub-
scription list.

With the exception of the few who come up
with a fantastic advance in the state-of-the-
art (such as Chambers and Thomas, or more
recently the Moonbounce experiments spark-
plugged by Sam Harris) you don't hear very
much from or about the experimenter, His
main interest is in the equipment itselt, and
frequently the only time youll find him on
the air is when he’s testing his latest gadget.
The rest of the time, he's lost in the workshop,
soldering iron in hand . . .

Like the Public Service man, the Experi-
menter’s place in our firmament is almost uni-
versally acknowledged. While he doesn’t quite
fit into the “Convenience” part of the FCC

(Turn page)
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SPECIALISTS IN COMPACT ANTENNAS
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MINIATURIZED

¢f-BAND ANTENNA
6+10+15+-20 METERS

® New end loading principle to
maintain efective radiation.

No center loading employed.
@ Element length, 117;

boom, 60",
S = ® Turning radius, 7.

® Weight, 11 Ibs. Light enough

"":;;].} ,é N for TV Rotor,
2 : ® Feed line, RG58AU or equiv.
: ® SWR, less than 1.5:1.

@ Mods=s! C-4 Multiband | | Model B-24 Amateur—Net $54.95
Coaxial Antenna— | _h

bln*ll.:ﬂ:rsd o5 i Write for literature ond the name
] =y of your nearest MINI-PRODUCTS
& Model M-4 Mobile distribulor.
f-Land — fits ail-
mowunts, 5° 3" Ligh
Net $i6.95

IDUI Wes'r 18th Sireet « Erie, Pennsylvania

Fnten'rs Pending

HIGH IMAGE REJECTION
: HIGH SENSITIVITY

LOW NOISE
C|E|N|T|I M/E\G 432 mc
\/ NOISE FIGURE 6 DB

CRYSTAL CONTROLLED
C ON VERTER

Fiat Bandpass
Silver plated
cavities.

No birdies.
Beautiful Styling

Also for
the same
price,

220 mec
NF: 4/6 DB
or 144 mc
NF: 4DB

Outputs: 14/18,
26/30, 30.5/34.5,
50/54 me

on any model,

3 Ibs.

FOB factory. Calif.
add 49% sales tax.
Other Centimeg Products:

PS-C pwr. supply for converters. ......vovvvs. $24.95
432 mc Tripler-Amp. Exciter: your 2M rig,
A e Ao S T T I e $84.50

less tube $69.50
432 mc xtal cont. xmtr. 10 watts out (2C39). .5184.50
Send for free brochures on our complete line
of equipment.

CENTIMEG ELECTRONICS

312 E. Imperial Highway El Segunde, California
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(Four kinds from page 51)

formula, there’s no question that he serves the
Public Interest and Necessity — without him,
much of the territory above 200 meters would
never have heen exnlored.

This leaves until last the Contest enthusiast,
including DX-ers. No slight is intended by this
positioning. The fact of the matter is that
whether you like him or hate him, he’s one
of the most necessary of all hams.

Here’s the reasoning behind that statement:
The Public Servant is a quiet, behind-the-
scenes type in most cases. He uses his station
as a tool to help people; many stations manned
by this variety of operators have undergone
little change in the last 10 years, because the
equipment installed then is still doing its job
adequately. The Rag Chewer lives in front of
the scenic backdrop, to continue the meta-
phor, but his concern for equipment is at
about the same level. The experimenter, for
the most part, builds his own gear. But the
Contest man? What about him?

By our definition, he’s primarily interested
in winning a contest; this contest may be sim-
ply to gather more DX QSLs than anyone else
in the world, or it may be an annual event
with organized rules and time limits. In either
case, he’s not primarily interested in equip-
ment—only results.

But in the big leagues of Contest Activity,
results can be expressed as a function of three
variables: operator skill, equipment excellence,
and luck. At the top level, operator skill is
about equally distributed. Luck, also, is equal-
ly generous (or foul, as the case may be) to
all. But equipment excellence is a variable
which can be controlled.

Since the Contest man’s prime interest is in
results, and the equipment itself is only a
tool, the chances are great that he will pur-
chase the equipment rather than building his
own.

This trend has been noticed by many, and
is evident in some of the published complaints
that ham radio is in danger of becoming “a
millionaire’s hobby.” However, the trend isn’t
necessarily a danger,

Without the Contest Man and his avid de-
sire to have the best of everything with which
to pursue his own star, where would the in-
dustry which supplies us all be? Odds are that
the answer to that question is, “Nowhere.”

All the top ham manufacturers have large
military contracts. With almost all of them,
ham radio is now just a sideline. The moment
it stops being a lucrative market, theyll be
forced by economic necessity to reduce their
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lines. For that reason, if no other, the Contest
Man with his relatively-open pocketbook is a
necessity to the continued existence of our
hobby. And this is not the only justification for
the Contest Activity.

No less an authority than J. P. Costas, writ-
ing in the Proceedings of the I.R. E. several
months ago, compared average amateur radio
activity with the situation facing any military
communications outfit during combat — inter-
ference, difficulty in confirmation of messages,
and all the rest. Over the years, many others
have lauded ham radio as one of the best train-
ing grounds for skilled radio operators—and
this part of the field falls into the “Contest Ac-
tivity” domain.

So in one point of view, at least, all four
of these four kinds of ham are essential to the
hobby. A couple more points to be considered
are these:

Any individual ham is not limited to just
one of these four types. You, yourself, may be
one part Contest Man, one part Public Serv-
ice, three parts Experimenter, and the rest Rag
Chewer—or any other combination of part or
all of the types. The major point intended by

the classification was that all ham activity can
be described within the limits of these four
categories.

The second point is this: While you may not
like one or more of these types of activity, it’s
really sort of pointless to knock it either.
Granted, it'’s disgusting to find a Rag-Chewer
parked on your only crystal frequency when
the long-hop skip is in and vou hear an AC4
calling. It's also more than irritating, while
chewing the rag, to be “invited off” the fre-
quency by a too-ardent DX-er. And Experi-
menters have been known to clobber an entire
band when something went wrong during an
on-the-air test . . .

However, as we've tried to show, all four
are necessary to ham radio. Doing away with
any one class would irreparably harm the re-
maining three. And restrictive legislation or
regulations which limit their activities will do
no good for anyone.

Let's face facts, fellows. While ham radio
can be divided into four parts, any one of the
four requires the other three for support. In
plainer words, first attributed to Ben Franklin
(an early Experimenter without benefits of
ticket), “We must all hang together or all hang
separately.” How about it? Can we see the
other fellow’s point of view for a few min-
utes at least? OK? Now, then, about those
illegal BC stations in the 40-meter band. . . .
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Lamon Whiddon K4MYH, the discouragingly
healthy-looking chap above, backed the editor
up against a wall during the Miami Conven-
tion and forced him to reveal the secret rate
for lifetime subsecriptions to 73. So, the news
1s out. The rate is $30 for life. This rate has
been set up particularly for hams with sons
who are QCWA members, fellows with heart
conditions who like to climb towers, heavy
smokers, ete. We will acecept marginal cases of
chaps with a history of cancer in the family
or who are seriously overweight. We are not
particularly anxious to sign up any more such
robust specimens as Lifer Number 1.

Letter

Editor of 73 Magazine:

Say, where in the Hell do vyou get that QEM ! Do vou
know that broadcast and TV stations get their license for
free?

They make thousands and thousands of dollars from
their stations and in most cases have a monopoly at that.

Why the hell should hams have to pay for a license?
It's about the only thing that is free any more. Let it
stay that way.

As long as the USA pours money down rat holes all
over the world in the name of defense and relief (trying
to buy friends) why shouldn’t they give the hams a
license. It's the hams that furnish the radio men come
a war.

Oh ves, while we are about it—Our old 11 meter band
is now CB. It's free too and they don't furnish any
radio men for the country, either.

Also, all other services get their license free.

Again, why should the ham pay?

I hear the boys in Canada do—you and any other hams
who want to shell out can move up there.

Clvde Rubottom WI0KX
Too cold.

AUGUST 1961

RF WATTMETER

This model WM-10 Wattmeter is a
direct reading instrument for absorbing
and measuring RF power into 50 ohms,
frequency range to 200 mc, selection of
three ranges, 0 — .3, 0 —3,and 0 — 10
watts controlled by a switch on front
of unit. Accuracy — 5%.

Manufacturer and Dealer inquiries invited
See your dealer or order direct:

AIR ELECTRONICS CO.

7250 Hinds Avenue N. Hollywood, Calif.

AUTRONIC KEY AND KEYER

For Perfect, Faster CW

Send QSL or Postcard for full data.

FREE TRIAL

Fully transistorized, digi-
tal circuitry keyer elimi-
nates erratic sending.
Precision - made key will
not walk; is fully adjust-
able.

Electrophysics Corp.
2500 West Coast Hwy.
Newport Beach. Calif.

He Only C()J?'zplffﬁ Line oF
V. H. F. ANTENNAS_
34 — 1Va — 2 — 6 METERS

® BEAMS ® DUAL STACKS
® QUADS ® COLINEAR ARRAYS
® MOBILE HALOS

See your distributor or write for Free Catalog

621 HAYWARD 3T.
MANCHESTER, N. H.

CUSHCRAFT
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Austin C. Farrell W2BXE
27 Heath Road
Fishkill, New York

Mobile Power
Converter

THE transistor power converter is the latest
development in a long line of power sup-
plies for mobile operation. The vibrator sup-
ply, long used, is often in need of a new
vibrator. The dynamotor is a bulky supply
and expensive, unless bought surplus. The
transistor converter eliminates moving parts,
is more efficient, and much smaller than any
previous type supply. One thing has made it
lack full acceptance by the amateur—that is
cost. This supply is an answer to that prob-

lem by its use of easy to obtain filament trans-
formers.

M

The circuit (Fig. 1) is not the design of
the author but has been used by many hams
in the Poughkeepsie, N. Y. area. Two 6.3 volt
filament transformers are used; one as a
power transformer and one as the feedback
transformer. The basic circuit is a multivi-
brator. One transistor is cut off while the
other is conducting. The collector current of
the conducting transistor passes through half
of the 6.3 volt winding of the transformer
T-1 similar to the operation of the standard
vibrator ecircuit. The primary of this trans-
former steps the volbage up to a large value.
This induced voltage is rectified by the solid-
state diode-bridge circuit and filtered by con-
denser C2.

The feedback transformer (T2) steps the
high voltage ac down to a low level for drive
to the bases of the transistors. Q-1 is driven
to cut off when Q2 is driven to saturation and
vice-versa. Resistors R1 and R2 sets the op-
erating bias.

The transformers used are not ideal for the
job as the normal operating frequency is about
400 cyecles and the core material should be
square loop material. However, the circuit as
desceribed is quite practical. It may be worth
while to experiment with 400 ecycle transfor-
mers if you have some available.

A 1.2 ampere filament transformer was
used for the feedback transformer (T2) be-
cause it was readily available. Any size,
smaller or larger will do. Nothing is gained
using a larger one as little power is required.
The step-up transformer (T1) is a 6.3 volt,
3 ampere filament transformer. A higher cur-
rent transformer can be used, giving slightly
higher voltage and more power. You are
cautioned, however, to use good heat sinks
on the transistors and check for excess tem-
perature. There is little impedance in the low
voltage windings to limit collector current to
a safe value. Some experimenting was done
with other transformers, but the 3 ampere
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SPECIFICATIONS MODEL LJ-6

DNSSiEn CORERY i oot soaan oot aanadese 50.5 MC
A e R N - 13 DB
B UGG “ob oo s e e ey 4 s et e i b A e e 23 DB
VSW.R. ..........1:1, less than 1.5:1 within 2 MC
Hors, Beam Width ... ... 0000+ 45° (Y power polnts)
Impedance .......::0000 .any standard co-axial cable
g e L Y T e I S ) e 21’ . 6"
N WRERRE i it s s aaioo s i ein s oih ol bl a ha~a ok b 15 lbs.
Shipping Welght - i:dniceaaubyol yisesai 20 lbs.

$3495

Long John Antenna

for 6 Meters

FEATURES

Designed for maximum forward gain.

Gamma Match for co-ax feeder.

Finest grade aluminum tubing.

Exceptionally strong since there are no drilled
holes.

All aluminum construction eliminates electrolysis.

Entire beam and supports can be grounded for
lightning protection.

We are proud of this new Long John Antenna. We've
tried to put in every feature you could want. The re-
sult is a reasonable cost high gain beam which can
easily be put up and which will stay there practically
forever. It has a wide enough lobe so you don’t have
to swing it around all the time, yet gives you ftre-
mendous gain where you want it.

AT YOUR DISTRIBUTORS OR WRITE DIRECT

HI-PAR PRODUCTS CO.¢FITCHBURG, MASS.

transformer seemed to be a safer design. It
will run warm in normal operation. A 5 volt
filament transformer will give higher output
voltage but current available will be less to
keep within the power ratings.

The waveform of the high voltage aec and
the waveform at the transistors (collector-
to-collector) should be a square wave. There
should be no spike on the leading edge of the
square wave as this could cause breakdown
of the transistor. The purpose of the large
filter condenser across the 12 volt supply is to
eliminate this spike and to filter out line noise.

Theoretically, the supply should not operate
unless the feedback winding to the transistor
bases are of the proper phase, but I found
that it would work with the wrong phasing at
much reduced output. Efficiency is much lower
and collector current is high. Also the wave-
form is closer to a sine wave than a square
wave. This condition causes the transistors to
remain in the linear portion of their curves
for a longer period during each cycle, causing
them to overheat. Do not allow this condition
to exist. To reverse the phase of the feedback
transformer reverse the two primary leads of
T2,

The purpose of the resistors in series with
the primary of the feedback transformer is to
limit the base current into the transistors.
Also, if the output of the supply is accidently
short-circuited, the feedback current drops to
a very low value, causing the circuit to cease
oscillation. This provides some protection for
the transistors, however the circuit is fused as
an additional precaution.

The output of the transformer is rectified
by a silicon diode bridge. This eliminates
heater current and gives a higher output vol-
tage as there is less drop in the silicon diodes
than in tubes.

AUGUST 1961

The circuit is designed for 12 volt operation,
however, output starts at a low value of in-
put voltage. The same circuit can be used for
six volts input supplying 150 volts at about 100
ma. The chart shows the output voltage versus
load for 12 wvolts input using the components
shown in Fig. 1.

Construction

The supply is built in a 3" x5” x 7" mini-
box with all components mounted on the cover.
All parts are inside except the transistors.

The case of the transistors is the collector
terminal and must be insulated from the
chassis. A fiber shoulder washer was used un-
der the mounting nut. Sheet mylar was used
between the transistor case and the chassis, but
mica or other insulating material with good
heat transfer may be used. If there is danger
of shorting the case of the transistors to
ground where the supply is mounted in the
car, a perforated cover could be used to pro-
tect them and still allow free air circulation.
Use an ohmmeter to check each terminal of
the transistors for shorts to the chassis before
connecting wires to the terminals. By keep-
ing all transistor circuitry above ground it is
possible to use the same supply for either a
negative or positive grounded battery by
grounding the proper terminal.

. . .« W2BXE
Input
Current
at Output  Output
|2 volts  Voltage  Current Efficiency
2.4a 400 VDC 26 ma. 34.99%
44a 350 VDC 97 ma. 64.2%
5.8a 300 VDC 160 ma.  69.09%
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/3 Tests the
FInney

6 and 2 Meter

Beam

Donald A. Smith W3UZN

Associate Editor

WHEN I heard about Finney’s new com-
bination 6 & 2 meter High Gain Yagi
beam, I was skeptical. When I found out that
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it had a common (single) feedline for both
bands I really developed an “I’'m from Missouri
attitude”! Previous experience with combina-
tion beams had not been the best, though I had
to admit that it’s a lot easier to mount one
combination beam on a tower than two sepa-
rate ones. Then too, at only $33.00 for the
beam, I decided to find out just what it had to
offer.

Manufacturers use various methods to test
and rate their beams, so the first step was to
find out Finney’s method for rating theirs. As
far as I know, they have an exclusive, rather
unique way of doing this. The usual method
is to make pattern measurements at every 10°
or so around the beam. Then a curve is plotted
showing the major lobes present. Some minor
lobes may not show up in these tests. Finney
does it in an entirely different manner.

Finney spins the beam under test at 30
revolutions per minute and develops the pat-
tern of the spinning beam on an oscilloscope!
They photograph the face of the scope and
retain the photo for their files. Photos are
made with the beam operating on at least three
frequencies in the band for which the antenna
is designed. In addition to the photographed
frequencies, many other frequencies in the

Fig. 3

band are checked, though they are not re-
corded. One of the actual patterns on 6 meters
(at 50 mc) is shown in Fig. 1. One of the pat-
terns for the beam operating on 2 meters (at
144 me) is shown in Fig. 2. These are the
actual photos made when checking out the
new A-62 combination 6 & 2 meter beam.

In regard to gain, the beam when used on
6 meters has a gain of slightly over 8 db when
operating on the lower two me¢ of the band.
On 2 meters the beam has even more gain
than Finney's own 10 element 2 meter beam!
The gain on 2 (at 144 me), is 14.2 db and
increases to 14.9 db or better at 146.6 me.
Front-to-back ratio on six meters is 17 db and
20.5 db on two. Real fine specs all the way
around. Believe it or not, the patterns shown,
the gain and f/b measurements were made
using one common feedline for both bands!
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144 M, C, .

Fig. 2

The theory behind the antenna is very inter-
esting. To begin with, the antenna acts very
differently on 6 meters than it does on 2. Take
six meter operation for example (follow the
sketches). The spacing and arrangement of
the elements of the beam result (Fig. 3) in a
normal 4 element Yagi, consisting of the driv-
en folded dipole, one reflector and two direc-
tors.

On 2 meters, quite a different beam results!
The best way to understand its operation is to
consider the current distribution on the driven
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NEW! from F°& FI

MODEL AR-1
TRANSCEIVER ANTENNA
TRANSFER UNIT

uiif.:ﬁzmnmzs'  LAFAYETTE IND.

Here is the answer to the problem of using your trans-
ceiver as an exciter for any linear amplifier. The AR-1
transfers the antenna to the transceiver while receiv-
ing and provides the necessary switching to connect
the exciter to the amplifier, and the amplifier to the
antenna when transmitting. A front panel switch also
permits the exciter to operate straight through to the
ontenna. The relay is shock-mounted and the case is
insulated to reduce noise. Standard SO239 connectors
are provided for low impedance coax lines,

LOW INSERTION LOSS: Transceiver output to amplifier
input, less than 1.02:1 SWR, 3 to 30 Mc. Amplifier
output to antenna, less than 1.12:1 SWR, 3 to 30 Mec.

The AR-1 requires 6.3VAC (6.3V jack on KWM-2) and
normally open auxiliary contacts on the exciter relay.
(ANT. RELAY jock on KWM-2). The AR-1 may also be
used as a conventional antenna change-over relay.

Size 3” X 4" X 4",

+ & ELECTRONICS INC.

424 Columbia Lafayette, Ind.

TUBES WANTED!

ESPECIALLY KLYSTRONS,
MAGNETRONS, MINIATURE,
SUB-MINIATURE AND
OTHER SPECIAL PURPOSE TYPES
HIGHEST PRICES PAID

DEPARTMENT
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1108 Venice Boulevard
Los Angeles 15, California

Richmond 3-T644

ELECTRONICS CO.
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element (folded dipole), when the beam is
used on 6 meters (see Fig. 4a). This is the
normal current distribution you would expect.
On two meters the current distribution would
look like the diagram shown in Fig. 4b. This
distribution is not at all desirable, as two posi-
tive and one negative loop result, giving an
out-of-phase condition and producing a polar
directivity pattern with almost equal lobes at
right angles in four directions, as shown in
Fig. 5.

By adding Finney’s patented “Fidelity hPas-
ing Stub,” cut to the proper length and spaced
properly in front of the driven element, the

- Fig. 5

L

negative current loop is “phased” and becomes
a positive loop, so that the current distribution
on the dipole, with the stub, now appears as
shown in Fig. 4¢. The directivity or polar pat-
tern now looks like that shown in Fig. 6, as
the driven element is now an in-phase, 3 ele-
ment colinear. This is due to the fact that the
dipole is three half-wave lengths in the 2 meter
band long with the Fidelity Phasing Stub
present. (Note that the stub has no effect on
6 meter operation, due to the spacing and
length of the stub.)

Spacers (fibre glass insulators), are placed
in the elements of the antenna (except for the
driven element), as shown in Fig. 7. On 6

Fig. 6
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Fig. 7

meters the spacers are not significant as the
beam reacts as if these elements were not
broken up into three sections. On 2 meters
however, the result is the equivalent of three
side-by-side, 6 element, 2 meter Yagis fed in
phase! (see Fig. 8). To have an array of
separate side-by-side Yagis, each would have
to have a separate boom, complicating mechan-
ical problems. More important, each of the
separate dipoles would have to be fed in-phase
and at the same time their combined impedance
would have to be matched to the transmission
line. Therefore, each of the transmission lines
would have to be the exact equal length, tied
into a common junction and then impedance
matched to a regular transmission line.

Finney has eliminated the mechanical and
electrical problems involved in such an array,
while retaining the advantages. They have
done this by the use of the phasing stub and
insulators in the directors and reflector. The
operation is exactly the same as the three sep-
arate, side-by-side, 6 element Yagis, fed in
phase. Actually, this discussion is a little over
simplified, as other complications did arise
when the beam was being designed. The direc-
tors for six meters had a detrimental effect
on the 2 meter band. They eliminated this
problem by co-ordinating the elements on 6
and 2, so that one of the systems did not inter-
fere with the other. This required precise
spacing of all the directors involved.

The result of all this theory is that they are
able to obtain, in one antenna with one driven
element and thus one transmission line, a high
gain 4 element yagi on 6 meters, with the
equivalent of three 6 element, 2 meter yagis,
side-by-side, fed in phase on 2 meters. You
will notice that the gain on two meters is some-
what higher than on 6. This is to be expected,
due to the increase in efficiency at higher fre-
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with the great new
440 SL
HAM MICROPHONE

e Sharp Cutoff Below 300 and Above 3000 cps
— Minimizes Splatter, Reduces Unwanted
Sideband.

e Elimination of resonant peaks permits higher
average power — more audio punch.

e Shaped frequency response — Superb Intel-
ligibility — Naturalness of voice.

e Trouble-I'ree Controlled-Magnetic Design —
Hi-Output—52.5 db— Extraordinarily
Rugged — No humidity problems.

e Complete with Grip-to-Talk Switch, Desk
Stand, 2-Conductor Shielded Cable. Will
operate YOX and Grip-to-Talk.

Complete with stand, grip-to-talk switch, 7 ft.

highest quality 2 conductor shielded ecable.

Cable connector equivalent to Amphenol

MC3M plug.
WRITE FOR LITERATURE: Dept. No. 52-H

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Il

MICROPHONES, HICH FIDELITY AND ELECTRONIC COMPONENTS

quencies (in antenna design), and to the
antenna behaving as a 6 element colinear on
the higher band, while the antenna is only a
4 element yagi on 6.

As mentioned previously, the driven element
is a folded dipole, so the antenna impedance is
300 ohms. Twin lead or open line can be used
(which the manufacturer recommends, due to
the high losses in coax at high frequencies), or
a balun can be used to match the antenna to
coax. The balun would be cut for % wave
length on 6 meters. This will be a 3/2 wave

Fig. 8
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balun on 2 meters, which will of course be a
proper match on both bands. It must be men-
tioned here that the placement of the antenna,
particularly in the height above ground and
other objects will to some extent affect the
gain and impedance characteristics of the beam
on both bands.

In my own particular case, I ran RG-11/U,
using the balun cut for a 6 wave on 6 meters.
My s.w.r. on 6 (using a Heath reflected power
and s.w.r. bridge), was 1.5 to 1. On 2 meters
the s.w.r. was 2.1 to 1. This was with the an-
tenna considerably lower than would be de-
sired. The antenna was only 10 feet above the
roof of the house. Results with the beam on
both 2 and 6 have been much more than satis-
factory! On 2 meters it is normal to hear
stations in Washington, D.C. and down in
Virginia over 100 miles away! Ground wave
even brings In stations down in Southern
Maryland, at distances up to 175 miles away.
These are stations I have never heard before!
The beam 1s very directional on 2, due to the
high gain, colinear characteristics, and you
have got to zero right in on them or they just
won’t be there. (Check that antenna direction
indicator, fellows!) Next time someone men-
tions a beam for use on more than one band,
I'll be a lot more interested, after this experi-
ence. I have learned that it can be done, by
proper engineering and careful design plus
careful, quality production.

.o+ W3UZN
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Radio Bookshop

Look over this list of books you
should have and pick out one or two
that you've been wanting. The way to
have a good reference library is to
build it up a little at a time. We pick
over all the latest books carefully and
list only those which are of real in-
terest to amateurs. They're on hand
ready to ship, postage paid.

1—-ELECTRONICS & RADIO ENGINEERING—Terman. One
of the most complete text books ever printed. 1078
pages. Theory, but easy on the math. $15.50

3—Cybrenetics by Weiner—No reason to buy this one

except it is a classic & the title is visible from 10 feet.
Confusing. $3.50

5—ANTENNAS—Kraus (WBJK). The most complete book
on antennas in print, but largely design and theory,
complete with math. $11.50

6—VACUUM - TUBE CIRCUITS AND TRANSISTORS —
Arguimbau. Designed for both beginners and engineers.
Math kept to a minimum. Simple explanations of
complex ideas. You'll know a lot more about radio

after you read this book. 646 pages. $10.25

8—RADIO-TELEVISION & BASIC ELECTRONICS—Oldfield.
Logical presentation and descriptive illustration make
this an ideal book for the beginner. 342 pages. $4.95

9—LICENSE Q & A MANUAL—-AIl the dope for commercial
FCC licenses, 720 pages, become a professional for $6.00

I3—REFERENCE DATA FOR RADIO ENGINEERS.
Tables, formulas, graphs. You will find this reference
book on the desk of almost every electronic en-
gineer in the country. Published by International

Telephone and Telegraph. $6.00

21—-VHF HANDBOOK-—Johnson (W6&QKI). Types of VHF
propagation, VHF circuitry, component limitations, an-
tenna design and construction, test equipment. Very
thorough book and one that should be in every VHF

shack. $2.95

22—BEAM ANTENNA HANDBOOK—Orr (WASAI). Basics,
theory and construction of beams, transmission lines,
matching devices, and test equipment. Almost all ham
stations need o beam of some sort . . . here is the
only source of basic info to help you decide what beam
to build or buy, how to install it, how to tune it. $2.70

23—NOVICE & TECHNICIAN HANDBOOK — Stoner
(W6TNS). Sugar coated theory: receivers, transmitters,
power supplies, antennas; simple construction of a
complete stotion, converting surplus equipment. How to
get a ham license and build a station. $2.85

24—BETTER SHORYT WAVE RECEPTION—Orr {W&SAB.
How to buy a receiver, how to tune it, align it; build-
ing accessories; better antennas; QSL’s, maps, aurora
zones, CW reception, SSB reception, etc. Handbook for
short wave listeners and radio amateurs. $2.85

28—TELEVISION INTERFERENCE—Rand (WIDBM). This is
the authoritative book on the subject of getting TVI out
of your rigs and the neighbors sets. $1.75
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32—RCA RADIOTRON DESIGNERS HANDBOOK-—1500
pages of design notes on every possible type of circuit.
Fabulous. Every design engineer needs this one. $7.50

33—WAVE PROPAGATION & ANTENNAS—Welch. HI%I:I';
recommended by the propagation experts as the st

Book on the subject. $5.75

40—RADIO HANDBOOK, 15th EDITION—Orr (WGSAI).
This is far and away the best amateur radio handbook
ever printed. Over 800 pages. $8.50

S0—MICROMINIATURIZATION—This is the standard text
on the subject. Don’t see how a company library can
be without this one. Everything is going to have to be
built smaller, you know. $11.00

52-HOW TO READ SCHEMATIC DIAGRAMS—Marks.
Components & diagrams; electrical, electronic, ac, de,
audio, rf, TV. Starts with individual circvits and carries
through complete equipments. $3.50

53—-BASIC ELECTRONIC TEST PROCEDURES—Turner. This
book covers just about every possible type of electronic
test equipmen! and explains in detail how to use it for
every purpose. Tlesting: audio equipment, receivers,
transmitters, ftronsistors, photocels, distortion, tubes,
power . . . elc $8.00

55—TRANSISTOR CIRCUIT HANDBOOK—Simple, easy to

understand explonation of tronsistor circuits. Dozens
of interesting applications. $4.95

56 — RADIOTELEPHONE LICENSE MANUAL —
Smith (W&6BCX). One of the editors of the old
"Radio” has done a beautiful job of presenting
study material in this Q & A license guide. Even
if you are not going for your commercial ticket,
which is accepted as proof of technical knowledge,
you may want to use this manual to keep track of

how far you have progressed in radio theory. $5.75

57-QUAD ANTENNAS—Orr (W6SAIl). Theory, design,
construction and operation of cubical quads. Build-it
yourself info. Feed systems, tuning. $2.85

58—-ANTENNAS FOR CITIZENS RADIO—Orr (WASAI).
General coverage, mobile and directional antennas for
27 me. band. Build & tune ‘em. $1.00

69—-5-9 SIGNALS—Orr (W6SAI). A manual of practical,

detailed data covering design and construction of highly
efficient, inexpensive antennas for the amateur bands
that you can build yourself. $1.00

72—-ABC’'s OF HAM RADIO—Pyle (W7OE). Designed for
the Novice ham. Includes all of the information needed
to qualify for the MNovice License. 112 pages. $1.50

74—HANDBOOK OF ELECTRONIC TABLES & FORMULAS—

Formulas & laws, constants, standards, symbols and
codes. Math tables, misc. data. $2.95

75—BUILD-A-WARD QSL ALBUM—Mount your prize QSL’'s
in this album. Room for 100 cards in each album plus
labels for just about all possible operating awards, A
fine way to show off your cards. $1.95

76—MODERN OSCILLOSCOPES & THEIR USES—Ruiter.
Second edition. Shows what a “scope is, what it does
and how to use it for radio, TV, transmitters, etc. 346

pages. $8.00
77—BASIC ELECTRICAL MEASUREMENTS—Stout. Second

edition. Covers aids to computation, measurement of
resistance, galvanometers, shunts, standard cells, poten-
tiometers, alternating current bridges, mutual inductance
measurements, bridge accessories, instrument ftrans-
formers, magnetic measurements . . . and lots more.

$11.65

TB—INTRODUCTION TO ELECTRICAL CIRCUITS—Jackson.
Deals with exactly what electronics and electrical en-
gineering technicians need to know. Complete coverage
of electrical circuit theory, from beginning level. De-
velops concepts of current, voltage, resistance, work, and
power. Shows how to expand basic concepts to solve
elaborate direct and alternating current networks used
in modern electrical and electronic circuitry. $11.65
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"9—TRANSISTOR PROJECTS—Skip the theory and start
waving fun. Radios: self powered, shirt pocket, regen-
rrative, carrier-power, headphone. Instruments and ac-
)lessories: sine-square wave generator, preamps for
VTVM's, gain checker, shortwave calibrator, phase
hifter, substitution box. Plus remote transistor ear, elec-
ronic compass, simple oscillator, lamp control, multi-
mpedance amplifier, electronic counter, portable power
vpply . . . etc $2.90

I0—-SURPLUS RADIO CONVERSION MANUAL VOLUME
VO. | (second edition). This book gives circuit dia-
jrams, photos of most equipment, and rather good and
omplete conversion instructions for the following: BC-
21, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B,
WCR-274N 453A series receivers conversion to 10 meter
eceivers, SCR-274N 457A series tronsmitters (conver-
ion to VFO), SCR-522 (BC-624 ond BC-625 conversion
o 2 meters), TBY to 10 and é meters, PE-103A, BC-
U6BA/1161A receiver to 2 meters, Surplus tube index,
ross index of A/N tubes vs. commercial types, TV &
‘M channels. $3.00

1-SURPLUS RADIO CONVERSION MANUAL VOLUME
10. Il. Original and conversion circuit diagrams, plus
thotos of most equipments and full conversion dis-
ussion of the following: BC-454/ARC-5 receivers to 10
reters, AN/APS-13 xmtr/revr to 420 mc, BC-457/ARC-5
mtrs to 10 meters, Selenium rectifier power units, ARC-5
wower and to include 10 meters, Coil data-simplified
'HF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac
vinding charts, AVT-112A, AM-26/AIC, LM frequency
ieter, rotators, power chart, ARB diagram. $3.00

2—-SURPLUS RADIO CONVERSION MANUAL VOLUME
10. I—Original and conversion diagrams, plus some
‘hoto of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4,
BY-29125, 50083, 50141, 52208, 52232, 52302-09, FI-
\RA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253,
41A for xtal filter, MBF (COL-43065), MD-7/ARC-5,
-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53),
t-19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T-
3/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375.
chematics of APT-5, ASB-5, BC-659, 1335A, ARR-2,
{PAT0, APT-2. $3.00

3—THE SURPLUS HANDBOOK, VOLUME |—Receivers and
ransmitters. This book consists entirely of circuit dia-
rams of surplus equipment and photos of the gear.
Jne of the first things you really have to have to
ven start considering a conversion of surplus equip-
ent is a good circuit diagram. This book has the
ollowing: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5
'HF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342,
344, -348, -603, -611, -624 (SCR-522), BC-652, -654,
559, -669, -683, -728, -745, -764, -799, -794, BC-923,
1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231,
‘RC-7, DAK-3, GF-11, Mark [I, MN-26, RAK-5, RAL-5,
AX, Super Pro, TBY, TCS, Resistor Code, Capacitor
olor Code, JAN/VT tube index. $3.00

4—SURPLUS SCHEMATIC HANDBOOK-—This, too, is a
ook of schematics . . . and just a hint of conversion
trategy here and there. Contains: APA38, APNI1, APRI,
PR2, APS13, ARB, ARCI, ARC3, ARC4, ARCS,
\RC5VHF, ARJ, ARK, ATJ, ARN7, ARR2, ART13, ASB7,
SS1IGR, ATK, BCAR231, AC189, BC-191, 221, 312, 342,
14, 344, 348, 375, 438, 474A, 603, 610, 611, 620, 640,
45, 652, 653, 654, 659, 683, 684, 728, 733, 745, 779,
94, 906, 969, 1000, 1004, 1023, 1206, 1335, BN, BP, C3,
3, CRC7, CRO-208, CRT3, DAE, GF-11, GO9, GRR5,
122, 1177, 1208, JT350A, LM, MD7, MN26, PRC6, PRS3,
174, RAK, RAL, RAO, RAS, RAX, RBH, RBL, RBM, RBS,
C56, RC57, DC, DR, RDZ, SCR-274, 284, 288, 300, 506,
22, 578, 585, 593, 608, 610, 624, 628, SPR-1, SPR2,
BS?9, TEW, TBY, TCK, TCS, TG34, TS34AP, TS251UP,
'RC-8-9-10, VVX-I. $2.50

1221—-BUILDING THE AMATEUR RADIO STATION—Berens
W2PIK). Sequel to above. Everything you need to know
o build your first ham station. $2.95
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R235—RADIO CONTROL FOR MODEL BUILDERS—Winter.

One of the best and newest books available nnsf;:g

R245—HOW TO USE GRID-DIP OSCILLATORS—Turner
(K6Al). Construction & uses, an important book. $2.50

CC—CURTA COMPUTER. The world’'s smallest computer.
Send for detailed information. Makes the slide rule look

sick. Like o big Monroe computer only hand size.
$125.00

R261—MAGNETIC AMPLIFIERS. This new Rider
book is a complete home-study course in M-A. Ex-
plicitly illustrated. We don't find M-A in ham
use yet, but they are growing in industrial use as
more engineers understand the applications of this
relatively new device. 112 pages. $2.45

R270—REPAIRING TRANSISTOR RADIOS. Rather
thorough Rider books which should remove some
of the mystery and fear from servicing these little
bundles of transistors. The book is expensive, but
you'll save more than the price on the first set
you fix so maybe it is a bargain, eh? They have
all of the typical circuits to help you along.  $3.50

G-83—FUN WITH ELECTRICITY. This book ought
to fire the imagination of the teenager. Build a
galvanometer, a dc motor, an ac generator, a
solenoid, a spark coil, a Tesla coil, etc. Helps teach
the basics of electricity while having fun with simple

projects. 128 pages. $2.65

MMD—ELIMINATING MAN MADE INTERFER-
ENCE. What makes it, how to find it, how to cure
i+ in homes, factories, automobiles, aircraft, boats,

etc. Or maybe you haven't been plagued lately.
160 pages. $2.95

NHP—BUILDING UP YOUR HAM SHACK—Pyle
(W70E). A practical discussion of points to con-
sider when you are buying ham equipment, com-
plete with descriptions of much of the ﬂvail?bh
commercial gear. It's just possible that Pyle might
keep you from making a mistake which would cost

a lot more than his book. $2.50

QAN — SECOND CLASS RADIOTELEPHONE
HANDBOOK—No!ll (W3FQJ). Everything you
need to know to pass the FCC exam and get start-
ed servicing two-way equipment. Much more than
just a © & A manual, $3.95

Order Form

) - & B LEL I3 s 2028 "2 i
24 28 32 33 40 49 50 52 53 55 56 57
58 &9 72 74 75 76 77 78 79 80 8| 82
83 84 85 R221 R235 R245 SNS8 SNS20
SNS28 R261 R270 G83 MMD NHP QAN CC

Circle the book numbers you wish to order.
Please include cash, check, money order . ..
or something we can deposit in the bank.
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RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.
(N.Y.C. add 3%, tax]
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A New Look
At Old |deas

Jim Kyle, K5JKX/6

About ANTENNAS

IKE weather, everybody talks about anten-
nas but nobody (well, hardly anybody)
ever does anything about them.

The result, as you and every other literate
ham know, has been an uncountable outpour-
ing of words on the subject. Various authors
exhort you to raise your antenna higher, lower
it, bury it underground, turn it on end, tune
it, not tune it, match it, forget about matching
it, and so forth into the hazy distance.

If you’re looking for more material along
those lines, turn the page and find some other
article. This piece has to do with skywires,
some new ideas, and some old ones, but one
thing it has nothing to do with is exhortations
to vou to make changes in your antenna if it’s
working the way vou want it to.

Of course, if your trusty length of baling
wire draped across the backyard landscape
isn’t quite doing all you desire, you may feel
tempted to make some changes after reading
this. But if you do, never claim this article
told you to do it. This is information, not de-
tailed direction.

To most newcomers—and not a few old-
timers too!—the subject of antenna theory is
draped in mystery. The multiplicity of econ-
flicting information already in the literature
is largely to blame for this. Back in the
ancient days of spark-gap wireless, antennas
had no mystery.

Then, you simply put up all the wire you
could beg, borrow, or moonlight-requisition,
and coupled the rig into it until your lamp-
bulb current indicator threatened to burn out.

Primitive? Crude? Inaccurate? Mebbeso,
but a fellow name of Marconi spanned a couple
of thousand miles of Atlantic Ocean with that
technique nearly 60 vears back—and that’s
something a lot of hams frequently find dif-
ficult, especially on the lower frequencies where
arconi was working,

To a present-day technically-minded ham,
who studies Dr. Kraus for a beginning in an-
tenna theory and moves from there to the
exotic mathematics of log-periodic calcula-
tions, or for that matter even to the average
rag-chewer who gets all he needs from the
ARRIL antenna book, some of the definitions
and techniques found in early-day manuals
seem laughable.

For instance, they readily admitted that any

62

antenna had a resonant frequency. They ex-
plained it like this: Every piece of wire has
inductance distributed throughout its length.
In addition, an “aerial” (they didn’t like that
new-fangled term antenna) strung out over
the earth had capacity from the wire to
ground.

Ground, you must realize, was the other
side of the aerial circuit. Nobody even con-
sidered working one half of an aerial against
the other half, although a few unfortunate
souls who couldn’t get decent soil under their
stations were forced to erect counterpoises.

But to get back to the resonant frequency,
that turned out to be the frequency at which
the inductance of the wire cancelled out the
capacity to ground, in the familiar fashion
of a tank eircuit.

They had elaborate tables showing how the
height of the aerial above ground affected its
resonant frequency, and extended calculations
to determine the effect of lead-in wires on the
system’s resonance.

They didn’t bother with the little electron
bouncing out to the end of the wire, finding
nothing there, turning around, and starting
back to the transmitter, as we explain elec-
trical resonance in terms of too-long or too-
short wires.

And as for standing waves, which possibly
have cost more hams more gray hair than any
other item (with the possible exception of
parasitic oscillations, which have nothing to
do with this subject), the old-timers didn’t
worry. Most of the operators in that day and
age wouldn’t have known a standing wave if
it walked in and sat down. Sure, they had
RF in the shack, but that was just a part of
this strange thing called radio.

The whole approach sounds a bit archaie in
the light of modern theory and training, but
did you ever stop to think what you’re doing
when you add a loading coil or a top-hat to
a mopile antenna?

Your main result in either case is the ad-
dition of enough reactance, either inductive
or capacitive as needed, to make the antenna
system resonate in tank-circuit fashion at
your operating frequency. And how far re-
moved is that from the old-timer’s definition
of electrical resonance in aerials?

The idea isn’t confined to mobile installa-
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For TOP-MAN-ON-
THE-FREQUENCY results.. .

Install a Telrex antenna...dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00

ANTENNAS

' Telrex
e ne oyl

with a ““MATERIAL" difference!

NOW! Challenger TC-88 a superlative 10, 15 and
20 Meter — Single-trans-line TRI-BAND®
PENNY

*Q975

WORTH
Send For PL77— Tech info on 107 Antennas

EVERY

Communication and TV Antennas

I re x LABORATORIES

ASBURY PARK 40, NEW JERSEY, US.A.

tions, either. If you hate standing waves and
vertical antennas (some people do, you know)
and still don’t kave room in your yard to sling
an 80-meter half-wave, you might try adding
capacitance by doubling the wire back.

Modern theory tells us that a linear antenna
should be strung in a straight line, but the
theory is strangely silent about results if you
bend and twist the radiator. Modern theory
1s silent, that i1s—the older version says quite
directly that you have added capacity and
hence have lowered the system’s resonant fre-
quency, which is exactly what you set out to do.

If you try this, be sure to keep the wires
separated at least a foot or so. This ensures
that the RF sees the wire as one long piece
and not as a shorter, fatter conductor.

Of course, if you can’t keep them separated,
try it anyway. A short, fat conductor has
greater capacity than a long, thin one, and
greater operating bandwidth to boot.

A while back we mentioned standing waves.
Most articles these days tell you how to mini-
mize standing waves through perfect match-
ing of the transmission line to the antenna.

In practice, of course, this matching mania
can be carried much too far. Several articles
in the past two years have pointed out that,
once the VSWR is lower than 2:1, you get
little more improvement by more careful
matehing. Yet many hams still worry them-
selves sick if the meter shows a ratio greater
than 1.01:1. They forget that any measure-
ments made at the transmitter end of the line
are inaccurate anyway, due to attenuation in
the transmission line, and end up devoting
much energy to a more-or-less-lost cause.

As a matter of cold, calculated fact, if you
ever manage to get rid of every standing wave
in the system you’ll have a dickens of a time
being heard five blocks away—even if you
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run a California kilowatt.

The reasoning behind this is simple: most
antennas radiate because of the large standing
wave which exists there at all times. Take
away the standing wave, and you take away
the antenna’s effectiveness.

Exceptions to this rule are the rhombiec and
similar terminated antennas. However, rela-
tively few hams maintain a farm of termi-
nated rhombics in the backyard.

If you’re going to be a perfectionist about
matching, how about going one step farther
and matching the antenna to free space?

In case you're interested, free space has an
impedance of 377 ohms. Applying the basic
principles of impedance matching will tell you
that an open-circuited 300-ohms line should
show little mismatch. Now measure such a line
and see what happens. Something’s wrong
somewhere!

Rather than raise and lower the antenna a
thousand times, the simple way to accomplish
the same result (of an effective signal) is to
tune the line, Pruning accomplishes the same
result, but coax is expensive. This will enable
the transmitter to operate into a non-reactive
load, while conserving energy on the part of
the operator. An additional benefit is added
reduction of TVI-causing harmonics, because
of the extra tuned circuits.

Of course, if the VSWR is too high you
still have a possible danger of arcing through
the dielectric. In this case, the ancient but
reliable 600-ohm open wire line will give good
results. It also beats the cost problem, since
Sears, Roebuck, will sell you a half-mile of
copperclad steel electric fence wire for the
price of 100 feet of coax. TVI problems at-
tributed to open-wire line usually result from
other causes, and noise pickup is virtually
eliminated when an antenna tuner is properly
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employed. The only disadvantage is esthetic
—and who ever claimed a backyard full of
antenna wire looked pretty (to a non-ham
XYL, anyway) with coax dangling from the
midpoint of each strand?

In this brief discourse we've only touched
on a couple of points the old-timers know well
and modern theorists seems to have over-

' looked. These are not the only such points;

a few hours spent in study of ancient texts
can prove rewarding for any ham who holds
a three-letter call (and some who hold two).
Most public libraries have a good stock of
pre-1934 radio books, and many have treatises
dating as far back as World War I. Browse
through them — you’ll be surprised at how
much solid operating information was in ex-
istence before the days of store-bought sta-
tions! ... KBJKX/6

Antenna Relays

For most applications, it is not necessary
to invest the money for a coaxial relay to use
as an antenna change-over relay. Almost any
relay having SPDT contacts with decent in-
sulation will work. Although it is claimed that
this will cause a mis-match, waste power, ete.
the mis-mateh is hardly measurable in most
cases and the same goes for the power that is
supposedly wasted. The only place where a
coaxial relay is desirable is on 2 meters, and
only because the capacity between the contacts
1s lower (so is the inductance). In spite of
this, I have no problems with a surplus AC
relay on 2 meters. If the only objection to an
ordinary relay is mis-match, consider the fact
that UHF type connectors are not a perfect
impedance match by any means, and the
coaxial construction of the relay probably isn’t
either. In some cases, there is more of a mis-
match from 2 coax connectors (UHF type)
than from a good relay that is not of the

coaxial type. . .. WA2INM

New Products

.......
...........
St r,

Dear Wayne,

Here are some little gems 1 would really like to rave
about. I was naturally a little bug-eved when 1 saw
the size and efficiency of the KW mobile power supplies
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the boys at Jennings were building to run their minia-
ture water-cooled KW mobile rigs. These are the diodes
used in the inverters, and they are tickled pink with
their performance. When I learned what they could do,
I was a little flap-jawed myself. It seems that one of
these, the size of a 14-watt resistor, can handle three-
quarters of an amp at peak inverse voltages of 200, 400,
600, 800, or 1000 volts (the size stays the same, only the
price increases with voltage)—with a voltage drop at
full current of about one volt, which means 2 watt
maximum of heat needs to be dissipated by the diode.
Due to a unique construction feature which incidentally
produces high stability, mechanical ruggedness, and
miniature size, these diodes will take a square wave
beautifuly at frequencies up to 10 ke—which is a real
test if vou are familiar with diodes—that square wave
front can really shake them up. With sine wave, full
oulput ean be obtained with inputs as high as 100 ke.
Units will operate at anywhere from freezing to boil-
ing. Leads are pure silver. Price is competitive, very
the added

much so, even disregarding performance
features.
Needless to say (but I will) they lend themselves

beautifully not only to “big" power supplies, but to relay
supplies, bias supplies, meter protection, and semicon-
ductor-capacitor applications (varyving from 1 mmf with
back bias of —100 v to 15 mmfd at —1 v.): and good
old audio eclipping, in this case neatly nipping the tops
off waves as far out as 500 ke. Made by Diodes Incor-
porated, 7303 Canoga Ave., Canoga Park, Calif. And
they will sell them to hams by direct order. 1 asked.

Jim WAGEXU

Eddie Tor,

Russ Farnsworth,
genius on teaching code. Thru many years
of teaching the code to groups Russ developed
the “word method” and a step by step method
of learning the code quickly and somewhat

W6TTB, is kind of a

painlessly. Since he is gifted with a very
professional-sounding voice, Russ has finally
recorded the course on 6 sides of 12" LP’s
(3 records) in an album selling for $9.95.
During the past year or so the records have
become increasingly popular with groups and
individuals struggling to master the elusive
13 wpm. Sightless Russ has done a good job
of shedding light on the path of code-learners.
Jim WAGEXU
I have one of his albums here Jim and my
hat is off to anyone who can fail to learn the
code using his method. . . . wayne.
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Formica Top—AC & RF Outlets

Send for brochure.

ALDEN

PRODUCTS COMPANY
174 N. Main Street, Brockton, Massachusetts

9

CUBICAL QUADS

TRI-BAND BEAMS WITHOUT THE USUAL
COMPROMISES. 10-15-20M.

The best ad for a quad is any user, for they
have just about everything you could ask for in
a good hot DX'ing antenna. The large capture
area brings in weak signals. The low SWR
(under 2:1 on all bands) loads the transmitter
easily. The 25 db F/B ratio cuts down on QRM,
just as the 8 db forward gain (on all bands)
peaks the desired signal. Feeds easily with a
single 52 ohm coax line. No multiple feeds, no
relays, no losses. Coils are used in the reflectors
so you have no stubborn stubs to tune. It is
small enough to rotate anywhere being |7 feet
wide and 8 feet deep and having a turning
radius of 10 feet. The light weight (27 pounds)
doesn't require as much rotator investment
either. We have three models available: A bam-
boo spreader model with aluminum boom and
end spiders is only $59.95 complete with every-
thing you need to assemble the beam. Will
handle a KW easily. The all-aluminum model
naturally is more expensive: $79.95. Our newest
model using special fiberglass rods (which
should last forever) is $99.95 for those that like
to go really first class. Separate parts are avail-
able too . . . write for list. Write for more info
or order directly from this ad. Mention 73 Mag.

SKYLANE PRODUCTS

406 Bon Air Ave., Temple Terrace, Fla.



YOU'LL BE SORRY

One of these days you’ll see one of these
DDD (3-D) maps and you'll get all bruised
from kicking yourself for passing up our big
bargain . . . a chance to buy one of these maps
for the Jr Op for the markably low price of
$9.95 (full list price, which you’ll have to
admit is hard to find these days). Just so you
won’t feel too badly about the deal we throw
in, at no extra charge, a one year subscription
to 73. Now, about these maps . . . they’re 281%"
x 18%'" and the mountains stick right up at
vou, all in the right places. This is not one of
those cheap erumby maps either, it 1s an expen-
sive uncrumby one with eight colors, all diff-
erent. Send.

Enclosed is $9.95. Please send me one of
your 3-D maps immediately. U.S.— World—

T T A T PR e S 7 I O gy

b S R SRRl e e S e R s g

1 R T SR T A

Please include at no charge with this order a
one year (new) (renew) subscription to 73
starting with the ......ocevei o iSSUE.
(Two years with two maps.)

Send order to: 73 Magazine, 1379 E. 15th St.,
Brooklyn 30, N. Y.
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Hiss,
Sputter,

I Jim Kyle K5JKX/6

AID one of Lewis Carrol’s immortal char-

acters, “When I use a word, it means
exactly what I want it to mean—no more and
no less!”

This esteemed gentleman wasn’t talking
about noise in ham radio receivers, but he
might as well have been. Because most writ-
ings which mention “noise” use the word to
mean “exactly what I want it to mean”—and
the result is total confusion about this most
important receiver problem.

One of the first paradoxes raised by the
many meanings of “noise” in receivers is the
well known fact that a noise limiter will do
nothing at all about noise of the atmospheric
sort.

After this opens the door to bedlam, all
discussions of noise prevention, elimination,
and cure eventually lead to a withdrawal into
the corner, muttering beardwise.

So before we get much deeper into the
morass ourselves, this looks like a good place
to explore the title of this article, the many
meanings of “noise,” and what we can do
about all the effects which we dislike.

When we're trying to find out what a word
means, one of the most logical places to start
is with a good dictionary. Let's see what one
has to offer in this case:

“NOISE: 1. A sound that is not musiecal or
pleasant. 2. A sound. 3. Din of wvoices and
movements; loud shouting; outery; clamor.”

Granted, all three definitions given satisfy
the general meaning of “noise”—but none of
them are directly applicable to any meaning
of the word as it’s used in radio. Let’s look
at the physicist’s definition of “electrical

2 .

dom distribution of both frequency components
and of amplitude; evenly distributed through-
out the electromagnetic spectrum from zero
frequency to infinite frequency.”

That’s closer. Translated out of the exotie
verbiage, this is a precise definition of the
kind of noise developed in a high-gain ampli-
fier—the hissing or frying sound which pro-
vides an absolute limit to useful gain.

But it doesn’t even begin to mention the
effect of passing hot-rods. To pick up that
definition, we have to go to information theory
and the writings of Messrs. Hartley, Shannon,
et al:

“NOISE: Any interference with the desired
communication during transmission of a mes-
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Being a Brief Dissertation on
Noise and Such

and Crash

sage; this interference may be from any
source, and tends to obliterate a part of the
message.”

At first glance, you might say that this
definition really wraps up the entire problem,
since it includes the physicist's “noise” as well
as 1gnition pops, lightning statie, and QRM
from the kilowatt down the block.

Actually, that’s what’s wrong with this defi-
nition for our uses; it’s too broad. When we’re
trying to find out how to prevent, eliminate, or
cure “noise” In a receiver, we want to know
what kind of “noise” a given treatment will be
effective on. And the information-theory defi-
nition is too broad to give us that bit of detail.

Thereby hangs our title: “Hiss, Sputter, and
Crash.” These three words deseribe the three
kinds of ‘“noise” most prevalent in radio re-
ceivers, and by using them instead of the too-
general term “noise” we can straighten out
most of the confusion.

Hiss, naturally, is the physicist’s kind of
noise: random voltages which come out as a
hiss or frying sound, If you’ve ever turned a
high-gain audio amplifier all the way up with
no signal input, you’ve heard hiss.

Sputter is meant to describe ignition noise,
electric-motor interference, and similar annoy-
ances. In a strictly engineering sense, these
things are really signals rather than noise,
but from the standpoint of communication
(where information theory applies) they are
just so much noise. Since most of them have
a sputtering sound, we picked this name.

The final category, crash, is meant to de-
scribe thunderstorm effects and similar hap-
penings. Electrically, these are similar to
sputter, but while sputter 1s reasonably regu-
lar (ignition pops show up on every revolution
of the engine, ete.) crashes occur only in
isolated instances and frequently persist longer.

With the category of effects usually termed
“noise” broken down this way, we're now ready
to go into them in some detail and discuss
elimination, prevention, and cures for all three.

Hiss is inescapable in any high-gain ampli-
fier; that’s a fact which must be faced. Any
time you increase gain enough, you’ll hear it.
The reason for this lies in the cause of hiss:
it’s actually (not just figuratively) the result
of the random motion of electrons in each
atom of the circuit. The only time it ceases
is at absolute zero—and nobody has ever got-
ten anything that cold.

(Continued on page 68)
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Order Direct:
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(Hiss, etc. from page 67)

However, hiss can be minimized by proper
circuit design. The “low-noise” circuits you
read about for both rf and hi-fi uses are actu-
ally “low-hiss” circuits.

Naturally, the less hiss present the more
amplification you can use. However, this fact
only becomes important at frequencies above
about 50 me, since at lower frequencies sput-
ter and crash are much more prevalent and
mask out any hiss which the receiver may
contribute.

For a complete discussion of “low-hiss” rf
circuitry, see the technical article “Up Front”
in the March, 1961, issue. And remember,
wherever the original article says ‘“noise,”
read it as if it said “hiss.”

As we said a couple of paragraphs back, at
frequencies below about 50 me sputter and
crash become important. Much effort has gone
into circuitry to minimize their effects, and a
lot of it has paid off well. Automatic “Noise”
Limiters (read it as really being “Automatic
Sputter Eliminators”) are standard equipment
on most receivers these days, and improve-
ments on the standard ANL (ASL) circuits
are continually being made.

Naturally, a sputter-eliminating circuit can’t
do a thing in the world about hiss., The reasons
for this lie in the basic differences between
the waveforms

The waveform associated with hiss is almost
indescribable; since hiss has no specifie fre-
quency or amplitude, it’s sort of a Heinz mix-
ture of all waveforms. n a scope, it shows up
ag a rather ragged line. The British term for
it is most descriptive of the scope picture; they
call it “grass.”

On the other hand, sputter has a most defi-
nite characteristic waveform. It's sharply
spiked, and usually narrow. Most pulses of
sputter range in width from one to ten
microseconds, which correspond in time to
a single cycle of a 2 me or 200 ke signal, re-
spectively. This, as you can imagine, isn’t very
long. Crash has a waveform which is some-
thing like sputter, but isn’t so sharply defined.
Like sputter, the wavefront is extremely steep

and the peak amplitude extremely high.

Virtually all ANL circuits operate on the
magnitude of the signal. An exception is the
rate-of-change limiter developed by British TV
designers, which is triggered by the steep
wavefront.

Both the high amplitude and the steep wave-
front are completely missing from hiss. For
this reason, no conventional noise-limiter will
have any effect on hiss, efficient though the
circuit may be with sputter and ecrash,

By similar reasoning, vou can see that the
measures taken to reduce hiss will have no
effect at all on sputter or crash—except may-
be to make them more clearly audible!

In addition to front-end changes to reduce
hiss, though, wvou do have one additional
weapon. It's the series-gate trough Ilimiter
described in “Stop That Noise!,” the technical
article for November, 1960, which also included
a number of circuits aimed at reducing sputter
and crash.

To sum up, then, we must first reemphasize
the fact that “noise” isn’t always “noise.” To
deal adequately with the wvarious types of

“noise” present in receivers, we've divided them

into three categories: hiss, sputter, and crash.
Hiss can be prevented by receiver front-end
design, or eliminated by a trough limiter.
Sputter can be controlled by a good ANL but
can be eliminated only at the source, which
usually isn’t under your control. Crash we
must live with, since man can’t yet control the
atmosphere and crash is so powerful that
most ANL cireuits ean’t handle it either.

Not mentioned are various receiver faults
which can result in hiss or sputter. Here are
a few of them (full descriptions must wait
for another article) :

HISS:

Can be caused by an oscillating tube in rf,
mixer, or if stages. Sometimes caused by de-
fective volume control.

SPUTTER:

Can be caused by a stage oscillating far
from normal operating frequency (parasitics
in other words). Occasionally caused by arecs
in power supply or defective rectifiers.

. . KBbJKX/6

A‘%The CUBEX MH
;:*'\t P
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11 De Luxe 3 BAND QUAD

FOR 10 — 15— 20 METERS

e SINGLE FEEDLINE—3 BANDS (optional)

e HIGH GAIN ¢ HIGH FBR ¢ LOW RADIATION ANGLE
e HEAT TREATED ALUMINUM END SPIDERS

e HUSKY FORMED ALUMINUM BOOM-TO-MAST FITTING
e RUGGED 2" DIAMETER TUBULAR ALUMINUM BOOM
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Low Wind Resistance — Light Weight, only 27 Ibs. — TV Rotor Handles —
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(Letter from page 47)

igainst that sick-humor suggestion of vours that Extra
Jlass licensees be granted the privilege, if that’s what
t is, of picking out ecalls like W2SKIDDOO, ete. Good-
iess, Wayne, don’t drag the flag, dive with the hatch
pen, trade for a pot of message—what am I trying to
hink of 7 No sir, let’s hold out for something good, like
lack Homburgs, or rehabilitation at public expense.
ixtra Class has been a big zero for nearly a decade:
vhat have we got to lose? Thing bug—I mean big.
Ken, W7IDF

P.S. Otherwise the idea of a fee for licenses is fine.
Ve use the F.C.C. and we ean pay for the service. The
armers can pay for the Weather Bureau and the boat-

uts for the Coast Guard. After all, the Postmaster
reneral wants to run his show this way, and why not?

'ay for what you get, and no more taxes for what vou
ont use. Is that what you mean by Goldwater Repub-
eanism? I'm with vou.

Mother and son subscriptions special this month, two for
5.00.

(Propagation from page 49)

t each end of the circuit. B.) To work the
ath New York to San Franciseco (2,600
1iles), the local time centered on the mid-point
f the path will be 1% hours later than at
an Francisco and 1% hours earlier than in
lew York (the time difference between New
‘ork and San Francisco is 3 hours). Looking
p the HBF’s next to the 2,600 mile listings
11l give the HBF to use. In San Francisco
nbtract 1% hours from the time periods listed
or local time and in New York add 1% hours
) the time periods listed for local time.
These charts are to be used as a guide to
lam Band openngs for the Month of August,
061. I am interested in hearing of your re-
1lts using these charts and will consider any
squests you might make for the ineclusion of
ifferent areas in the DX chart.

(W2NSD from page 41)

ntenna. Too bad it is too big a deal for six
eters.

The panadaptor article came in second. It
as close enough so that I had some nervous
oments thinking about my policy of paying
alf the original price to the winner each
onth. Abe got 1891 votes to 1779 for Pana-
aptors, which is close. The staff article on
ower supplies came in a healthy third, again
stifying that we’re on the right track in pre-
nting technical articles that are written for
1e regular amateur instead of the engineer.
he article on capacity measurement by John
einartz K6BJ was fourth. It sure is nice to
ave John with us, his articles are always of
igh interest.

YOX POPS

Here are some of the comments received in

(Turn to page 71)
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TAPETONE

Designers and Manufacturers of

Ultra quality low noise VHF-
UHF receiving equipment for
commercial and military
applications

Custom Front Ends

Parametric Devices
Ham Converters, custom tuned for:
BOmc 144 mc 220 mc 440 mc 1296 mc

These converters are for the DX-minded
ham who wants the very best that can
be turned out. They are available on
an individually tested
and tuned basis di-
rectly from our labor- g
atory. Write for ;.

specifications and & .
prices. Club secretar- ¢
ies should write for
details of our new
club sales program.

TAPETONE

10 Ardlock Place & Webster, Mass.

Surplus Buys

Coax Relays—Single-Pole, Double-
Throw, 12 or 24 volts de, S0-239

COENEOTOLRE b s e 0 hivike s e 30k s $2.00

Power Transformers, 360-0-360V,
70 ma., 6.3V.CT 3A., 6.3V. 1.5A. $2.75

DC Ammeters 0-30 Amps., 215"
TOUTL s o5 i it bn 5iais waatie el mine

Electrolytic capacitors 100uf — 400
vde—plug into octal socket. .4 for $1.00

Cectal Sockets — mica-filled bake-
lite with snap ring—Amphenol.. $ .10

Search Coils for SCR-625 Mine de-
tectors

All prices FOB Cleveland. Please include
postage. All excess will be returned.

Send for our catalog.

JEFF-TRONICS

4722 Memphis Ave. ® Cleveland 9, Ohio
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WALKIE-TALKIE RADIOPHONES
; from 2498

FOR CHASSIS

For 10 meter and
citizens band.

Fully transistorized.
Made in U.S.A.

Send stamp for literature.

SPRINGFIELD ENTERPRISES, Dept. H-7

196-23 Jamaica Avenue Hollis 23, N. Y.

TECHNICAL MANUAL CO.

We have one of the largest stocks of

AIRCRAFT TELEPHONE ELECTRONIC
RADAR RADIO TELETYPE

Naval & Ordnance Technical Manual

WRITE YOUR REQUIREMENTS
We also buy manuals. Any subject, any quantity.

1214 Erie Street, Utica 4, New York

JIM CLARK * W1ULU

KIT WIRING & TESTING LABS

REPAIRS & SERVICE ON ALL MAKES OF HAM GEAR
AND
TEST EQUIPMENT, CITIZENS BAND GEAR & HI-FI

2 Aiken St. Tel. HEmlock 2-3600 Derry, N. H.
ALL WORK GUARANTEED

TELETYPEWRITER EQUIPMENT

COLLINS 51J2, 51J3, R-390A/URR Receivers (.50-30.5 MC)
TELETYPE Printers F£14, #15, #19, 20, 126, #28.
KLEINSCHMIDT Printers ZFTT-4A, TT1-76, T17-98, T7-99
T7-100, GGC-3.
TELEWRITER Frequency Shift Converter.
For general information & equipment list write:
Tom WIAFN

ALLTRONICS-HOWARD CO.

Box 19, Boston 1, Mass. Richmond 2-0048

BOSTONIANS!

WHAT'S NEW!—Why Collins is—at Bob Graham’s stores.
Now we have them all—Collins, National, Hallicrafters,
Hommarlund, Gonset, Johnson, C. E. Droke, etc., etc,
See us for tha best daul in ham equipment both new nnd
used. We buy, sell, trode, rent, install, and service.

GRAHAM RADIO INC.
505 Main St., Reading—Tel. 944-4000
1105 No. Main St., Randolph—Tel. WO 3-5005

HAM SHACK NOVELTY

Authentic-looking, two-color certificate claiming tongue-
in-cheek ownership of an acre on the Moon's surface.
Ideal gift or conversation piece for shack, bar, den or
office. (See Pg. 119—Jan,. 61, CQ.) With gold seal and
name and call inscribed only $1.00 each. Six for $5.00.
Send check or M.O. to—

BOX DXG, 1738 — 201 St., Bayside 60, N. Y.

Reyco Multiband Antenna Coils

Traps for dipoles . . . high strength . . . moisture
proof guaranteed to handle a full KW.

Model KW-40 coils will, with a 108 foot antenna,
provide operation on 10-15-20-40-80. $12.50 set.

For information on other models write:

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,
Rochester 19, New York
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£ THINK — ACT —
VHF ALL THE WAY WITH THE BIG “'J"'

ENJOY

UHF )

BE THE MASTER OF THE GAIN YOU'RE AFTER

SKELETON SLOTS HAVE: CON-
STANT IMPEDANCE, WIDE !4
POWER POINTS. THIS MEANS
MORE DX QSO'S. BALUNS &
HARNESS ALLOW  ENDLESS
COMBINATIONS. 50-144 MC.,

LOW SWR OVER ENTIRE
BAND; HIGH GAIN; SHORT
BOOMS. LIGHT, STRONG, DUR-
ABLE. NO TUNING. NO MIS-
MATCH. 220-420 MC.

7/’

‘‘Basic 4 Over 4"

MATCHED LINES MEAN BETTER POWER TRANSFER. USE OUR BALUNS ON YOUR 300
OHM MOBILE ANTENNAE. YOUR PRESENT ANTENNA BECOMES ALIVE. COMMERCIAL USERS:

WE HAVE COMPLETE LINE UHF-YHF ANTENNA GEAR.
SEE YOUR DISTRIBUTOR OR WRITE DIRECT ® WILLIAM H. ROBERTS

(W2NSD from page 69)
answer to the “Articles T would like to see”
blank in the June issue of 73. This should
answer the question posed by many writers:
“What should I write about?”

The ultimate conversion of the HQ-129X.
VHF construction. RTTY info. Halos by
K2TKN. Simple test and measuring inst. HF
& UHF antenna articles. VHF transmitter &
receiver construction. VHF articles. Simple
VHF construction. 88-108 me¢ FM tuner. Sur-
plus conversions and data. Transistor equip-
ment. Simple electronic key with no relays.
The hows and whys of amateur television and
facsimile, More on AM modulation. Station
control unit. L. networks 52 ohms into 52-500
ohms. Dope on RT91/ARC-2 transceiver. Im-
pedance matching of antenna. More on pana-
daptors, Antenna tuners. RF indicators. More
DX information. Power meter and SWR
bridge that can be left in line. Seratchi? An-
tenna loading theory. RTTY for beginner.
Parametric amp for 220 or 432 me. Semicon-
ductor power for two 6146°s in 12v mobile.
Fearless survey. 6M Abe Lincoln.

Dimensions for cutting coax to fit various
connectors. Accurate frequency check or meas-
uring equipment for mobile. Bias shift modu-
lation. Low power transistor transmitters.
Conversions of R28/ARC5 and R89/ARNS5 re-
ceivers. Deluxe homebrew SSB exciter, not
phasing type, with PTO. More by Reinartz.
Keyer construction. Mobile transmitters.
R7/APN1, BC652, RAX-1. Simple VHF an-
tennas.

Hundreds of cards asked for more VHF ar-
ticles, dozens for RTTY. Antennas are very
high in interest, both HF and VHEF. I have
articles on hand, bought and paid for, covering
many of the requests, but as you can see from
the sample above, the demand is unlimited.
You convert it, we’ll print it. You build it,
we'll print it. You explain it, we’ll print it.

W4BPD

A letter just came in the other day from
Ack, W4ECI of Birmingham, telling of the
new DXpedition planned by Gus Browning
W4BPD. Gus made quite a trip last year, as

AUGUST 1961

7921 Woodlawn Ave.
Chicago 19, llL.

those of you who chase DX well konw, and
found out how to go about getting licenses for
operation in many of the rare countries.
After hearing Gus tell about the trip In
rather good detail at the Miami Convention
in January I made him promise to write an
article on his methods for brainwashing the
local officialdom of these countries. Gus came
through in good fashion and we will be print-
ing this in our Oectober First Anniversary.
We've Made It For A Whole Year Issue. Gus
used a different approach and it certainly was
effective. After reading his article I think most
of us will be able to go into just about any of

the smaller countries and get a license.
... de W2NSD

SURPLUS FOR SALE

ARC-5 Modulators—MD-7—Clean w/tubes, dyna. .. $7.95
BC-456—Clean w/tubes, dyna.. 3.95
Multi-Tester 1-176 — AC-DC-Ohms-Volts-Amps with
new batteries, test leads . ........cov0vniuien 19.95
Noise cancelling carbon mike CW-51094. Hand held
—press against lip to talk—with cable and PL-68.
Cheapest former surplus price $15. Brand new,
ST [T T S s et e e e v 3.95
Headphones H-58/U — 10,000 ohms, w/cable/PL-55
BN I T o o il a7 L M TR e M A (0 FUTACE 0 4 e AL 0 e 2.95
BC-1306 Transceiver — 3800 — 6500 kc, new w/all
B e s A i Al b ol o i e AN s o e R e W 29.95

RCA Geiger Counter WF15A — list price $750. 10
geiger tubes. Use from Jeep or aircraft. New

w/accessories and batteries ........cccceuann 99.50
Hammarlund SP600JX. Excellent used condition. . .450.

VHF Receiver BC-733 w/all tubes, Dyna. Conver-
sion (CQ) to six or two meters. ......c..0vass 5.95

REX RADIO SUPPLY CO.
88 CORTLANDT STREET, NEW YORK 3, N.Y.

Come on it . . . we've got o store full of surplus.
KTV TOWERS

Just on the off-chance that someone might read
this who is interested in towering and who hasn't
already planned to buy his first tower on the
basis of price alone, we'd like you to read some
of our testimonials. Most KTY Tower owners
tried others first. After your tower has blown
over or you have taken your first swan dive from
30" into the rock garden we suggest you find
out about the KTV Hy-Track. Even on crutches
you'll be able to raise and lower the beam and

rotator for adjustments.

KTV Towers

P.O. Box 294 El Sullivan, Il
( See our ad on page 6, March, 73 Mag. )
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| THE LAFAYETTE I'IE-30 Professional Quality Communications Receiver 1
‘ | umwﬂ;;::::‘;::‘:m&». _ e TUNES 550 KCS TO 30 MCS IN FOUR BANDS |

® BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE OPERATION al
® CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR a
BANDS 80 THRU 10 METERS @ STABLE OSCILLATOR AND
BFO FOR CLEAR CW AND SSB RECEPTION e BUILT-IN
EDGEWISE S-METER |

Sensitivity is 1.0 microvolt for 10 db, Signal to |
Noise ratio. Selectivity is # 0.8 KCS at —6db with
Q-MULTIPLIER. TUBES: 6BA6—RF Amp, 6BE6 Mixer,
6BES 0SC., 6AV6 Q-Multiplier—BF0, 2-6BA6 IF Amp.,
Sﬂﬁf*nﬂ'm Amp. ANL, 6AQ5-Audio output, 5Y3
ecuivier.

'.l

Top Value Communications Receiver

@ Superhet Circuit Utilizing 8 Tubes and Recti- ) \

fier Tube @ Built-in “S" Meter with Adjustment
KT-200WX  control e Full Coverage 80-10 Meters ® Covers | /
- : 455kec to 31 mc & Variable BFO and RF Gain \
in Kit Form Controls @ Switchable AVC and Automatic Noise lf

- Limiter |
64.50 The Communications Recejver that meets every

amateur need—available in easy-to-assemble kit

500 Down form. Signal to noise ratio is 10 db at 3.5 MC I
A with 1.25 microvolt signal. Selectivity is —60
dh at 10 kc, image reflection is —40 db at 3 MC.

= R e i e s
HE-28 RF WATTMETER MODEL TM-15 MODEL TM-14 | l
AND SWR BRIDGE WAVE FIELD STRENGTH |
METER METER o  |/i

8.95 | 6.95 I

I
. lr |
| l P Checks transmitter output for | | Complete, no wires to connect. |l | |
‘ 150 watts full scale—Buiit-in harmonics, parisitics, and out- Monitor transmitter output, | |1}
| dummy load—Wattmeter =5% of-band operation. Provided check antennas, etc. Perfect |/
to 54 mes. SWR =5% for in with magnetic feet. Ideal for for mobile, provided with mag-
\ line use. the novice. netic feet. i

ﬂAI‘.A.YI} T 165-08 LIBERTY AVENUE, JAMAICA 33, N. Y.

=T A D I O OTHER LOCATIONS
NEW YORK, N. Y. '2 NEWARK, N. J. BRONX, N. Y. ‘rmuus. N. J.IIansmu. MASS. | PLAINFIELD, N. J.

100 6th Avenue | 24 Central Avenue | 542 E. Fordham Rd.| 182 Route 17 | 110 Federal Street | 139 W. 2nd Street
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It pays Lo insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES
Fundamental, PR Type Z-2

Fregquency Ranges in Kcs.: 3,500 to 4,000 (80M): 7,000 to 7.425 (40M) ;
8,000 to 8,222 (2M); 8,334 to 9,000 (6M).

Rugged. Low drift, fundamental oscillators. High activitv and
power output. Stands up under maximum crystal currents. Stable.

long-lasting; £500cveleSe o ooeeoe $2.95 Net
(All Z-2 Crystals calibrated with a load of 32 mmfd.)

Third Overtone, PR Type Z-9A
Hermetically sealed; calibrated 24,000 to 24.666 and 25.000 to
27,000 Kc., £3 Kec.; .050” pins.......__.. cemremanmnnnnane-93:.95 Net

6 Meters, PR Type Z-9A

Fifth overtone; for operating directly in 6-meter band: her-
metically sealed: calibrated 50 to 34 Mc., £15 Ke.- .0507 pPINs.

e $4.95 Net
CITIZENS BAND CLASS “D
Type Z-9R, Transmitter

FCC assigned frequencies in mega-
cycles: 26.965, 26.975, 26.985,

COMMERCIAL TYPES

27.005, 27.015, 27.025, 27.035, Commercial Crystals available from

27.055, 27.065, 27.075, 27.085, 100 Kc. to 70 Mc. Prices on request.

Z LIS G 15 2l 2y 2 E3 S,

27.155, 27.165, 27.175, 27.185, | Type Z-1, MARS and CAP

aRGP\ 27205, 27.215, 27.225. 27.255. Olhcial assigned frequencies in
M) calibrated to .005%. (Be sure to the range. Calibrated to .005%.

specitv  manutacturer and model 1600 to 10000 Ke........ $3.45 Net
number of equipment) $2.95 Net Typa Z1, TV Marker

CITIZENS BAND CLASS “D”
Type Z-9R, Receiver

Specity LF. frequency, also wheth-
er receiver oscillator is above or
below transmitter frequency. Cali-
brated to .005%. (Be sure to specify
manutacturer and model number

of equipment.) $2.95 Net
Type Z-9R, Radio Control

FCC assigned frequencies in mega-

Channels 2 thru 13..$6.45 Net
4.5 Mc. Intercarrier,

D100 89 08 Net
5.0 Mc. Signal Generator,
1% e RGBSR Kt
10.7 Mc. FM, IF,
8 0 bt A LY OR TN
Type Z-6A,

'.:-__.:. i
2XP _
cveles: 26.995, 27.045, 27.095, | Frequency
27.145, EH]Q%, 27.255: Edlihrutﬂd Sfﬂndﬂrd
Y to .005%. (Be sure to specity manu- | 7, determine band
tacturer and model number of | edge. To keep the
equipment.) $2.95 Net :’Ti;::ﬁkii"IEL
Type 2XP 100 Kc. .. $6.95
Suitable for converters, experimental, etc. Same holder Net
dimensions as Type Z-2.
1600 to 12000 Kc., (Fund.) =5 Kceuereoo . $3.45 Net Z-6A

12001 to 25000 Kec. (3rd Overtone) =10 Kc........._$4.45 Net |

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED.
ORDER FROM YOUR JOBBER.

PETERSEN RADIO CO., inc. 2800 W. Broadway

COUNCIL BLUFFS, 1OWA

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U.S. A.
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INSTANT SSB—CW—AM—SELECTION WITH
NATIONAL’S FERRITE FILTER® IN THE NEW NC-270

National’s patented Ferrite Filter provides instantaneous selection of 5 ke, 3 ke, and 0.6 ke
bandwidths plus 2.5 ke selectable sideband with no extra filters to buy! It’s available only in
National’s new “Cosmic Blue” NC-270!

The compact high permeability construction of the Ferrite Filter provides an average "Q™
of 500 at 230 ke. The higher filter frequency in the NC-270 means superior secondary image
rejection—none of the blocking problems or spurious signals characteristic of receivers using
very low intermediate frequencies. And—stable “IF Shift” selectable sideband means . . .
the NC-270 does not rely on mixing oscillators to maintain zero-beat.

Make Sure You Check These Features Of The NC-270: 6 meter band included, (no con-
verters to buy); sensitivity—1.5 uV for 10 db signal to noise ratio; product detector for SSB
and CW; Bi-Filar T-Notch Filter with external depth control; built-in 100 ke calibrator; ex-
treme mechanical and electrical stability; compact, modern styling—the NC-270 includes
National’s “Flip Foot” for maximum operating convenience . . . plus many other features.

Only $24.99 down™*

Suggested cash price: $249.95. NTS-3 Matching Speaker: $19.95 (slightly higher
west of the Rockies and outside the U.S.A.). **Most National distributors offer

budget terms and trade-in allowances. ®

NATIONAL RADIO COMPANY, INC.

MELROSE 76, MASS. A WHCLLY OWNED SUBSIDIARY OF NATIONAL CO., INC.
Export: AD AURIEMA, INC., 85 Broad St., New York, N. Y.

Canada: TRI-TEL ASSOCIATES LTD., 81 Sheppard Avenue W., Willowdale, Ont.

#PATENT PENDING SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICT
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