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Watch for Mystery Antenna Contest

=
GET RELIEF FROM GRIEF

- NEW-TRONICS
COMMUNICATION
FIRST PRODUCTS

Mechanically better . . .
. . Electrically superior

-----

MODEL NTS-1— ALL STAINLESS
Ball, base and spring assembly

NO EXPOSED MOUNTING BOLT HEADS
(Long leakage path)

ONE MAN INSTALLATION
LIGHTER WEIGHT
REDUCED SPRING ASSEMBLY LENGTH

Engineered and built to meet the
most critical standard, this base, ball
and spring assembly has no equal. It
will provide long and carefree ser-
vice. Also available in chrome plated
and cadmium plated models.

and AMATEUR (28-30 MC()

. MODEL NB-40 (40 MC)
i Similar in appearance to MODEL
1- CB-27. Has different electrical

!

1

_ % |
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| characteristics. Broad banding
characteristics and tunable feature
permits attenuation of power line
and car ignition noises.

with set screw type removable adaptors,
other antenna models, cable and acces-
sories available for immediate delivery.

NTS-1 All Stainless Base,

I Complete line of stainless steel whips I

Ball & SPring. ... .oucadis $19.44
NTS-2 All Stainless Base & Ball. .$ 8.97
NTS-3 Stainless Spring .........$10.47
CB-27 Complete Assembly ... ..$10.44
NB-40 Compiete Assembly ......$10.44

IF YOUR DISTRIBUTOR CANNOT SUP-

PLY YOU, SEND CHECK OR MONEY
ORDER. PRICES INCLUDE SHIPPING
CHARGES.

3455 Vega Avenue
" E w- rR o "' c s Cleveland 13, Ohio
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never say die

W oULD you like to know why the reciprocal
licensing bill now up for Senate consid-
eration will never see the light of day? Not
enough interest, that’s why. In spite of edi-
torial treatment in all three magazines, little
action was stirred up and few letters have
been received by the legislators. In addition
to this general apathy on the part of the ama-
teurs there is noticeable resistance to the bill
from the Justice Department.

Why should we get involved in this? Basical-
ly it is a question of being fair. We expect
to be able to be licensed in other countries
when we travel, and foreign amateurs feel
the same way when they visit us. It is im-
portant to our international reputation that
we be fair about this. The proposed law takes
care of any possible security problems quite
satisfactorily, though it is obvious upon reflec-
tion that this is an emotional problem much
more than a real one. It is my opinion, based
upon countless discussions with amateurs high
in our own government, amateurs visited in
many foreign countries, and lengthy talks with
delegates to the last Geneva conference that
amateurs will have a better chance of ecoming
out of the next conference with usable bands
if the U. S. modifies the Communications Act
of 1934 to permit reciprocal licensing of for-
eign amateurs visiting us where there is no
possible security consideration.

All of us are anxious to keep our bands in-
tact against the pressures from other services.
We are also anxious that the cloud of misin-
formation and confusion which bewilders most
of the world about our motives be dispelled
and that our image of a war-like country be
brought into better perspective. Ham radio
certainly won’t cure anything, but it sure
can help.

What to do? I don’t see any solution. What
is needed is someone with the time to per-
sonally visit each and every Congressman,
Judicial Department official, State Depart-
ment official, ete., that is in any way involved
in this. We need a lobbyist and we don’t have
one. Those of you who saw the movie “Ikiru”
know what T mean. If you didn’t see it, by the
way, you missed one of the finest motion pie-
tures ever made,

Letters to Congressmen will help, but they
won’t do the complete job. If only I didn’t have
to stick with 73 every minute of every day!

2 L

Even keeping at it every minute I'm behind
on many things, as those of you with manu-
scripts submitted will testify. Isn’t there some-
one who can spend about a month in Wash-
ington this January when Congress reconvenes
and make it his business to personally see
everyone involved? I’ll be happy to fill any-
one in on the complete background of recipro-
cation so they will have answers to all ques-
tions that ecan be raised, If I leave my desk
for more than a day or two a month then there
won’t be a next issue. Any volunteers?

Clubs should seriously encourage their mem-
bers to write per my editorial in the October
73. This does not mean that the club secretary
should write a letter for all the members to
sign, which is a waste of everyone’s time., We
will have to come up with thousands of letters.
I might even put it so bluntly as to say that
any amateur who does not write is effectively
casting his vote against our hobby.

Mohawk Airlines

Niagara Falls is a little far away for us
to drive, so Virginia and I flew up for the
ARRL Convention a few weeks ago. Excess
baggage prices being what they are, I shipped
copies of the magazine, promotion literature,
subsecription blanks, ete., ahead two days early
by Mohawk Airlines. Having had trouble with
packages being held at the airport for me in
the past I particularly specified that this
shipment was to be delivered to the Niagara
Hotel. I was assured that everything would
be there for me in plenty of time. You prob-
ably can write the rest of the story for me.

We arrived at noon on Friday . .. no pack-
ages. Hmmm. I called Mohawk to see what had
happened. They were out at the Buffalo air-
port waiting for me to pick them up. I pointed
out that each individual label carefully ex-
plained that they were to be delivered and
not held at the airport and that they should
find this message repeated on the bill of lading.
They said OK, they’d get them right over. By
three I was figidy and called again. A new
man was on duty and the packages were still
there. Too bad, the last truck has gone for the
day, maybe on Monday. I indulged in some
emotion at this point and the chap suggested
that T call a private company that made pick-
ups at their office. It was difficult to locate

73 MAGAZINE



LAFAYETTE RADIO
WORLD WIDE STA_I_E,’ FOR AMAT

TOP VALUE
Iﬂihﬁﬂ%ﬂn "E'3° COMMUNICATIONS

Communications Receiver ’ f 'r " RECEIVER
NO MONEY DOWN == —
KT-200WX @SFN

in Kit Form

64.50

lHE 10 WIRED AND

[ t =% e
= W &
——

TESTED
® TUNES 550 KCS TO 30 MCS IN FOUR BANDS 79 95 e SUPERHET CIRCUIT UTILIZING 8
e BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE OPERATION TUBES AND RECTIFIER TUBE e BUILT-
e CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR BANDS [N “S” METER WITH ADJUSTMENT CONTROL e FULL COVERAGE

80 THRU 10 METERS e STABLE OSCILLATOR AND BFO FOR B80-10 METERS @ COVERS 455KC TO 31 MC e VARIABLE BFO
CLEAR CW AND SSB RECEPTION e BUILT-IN EDGEWISE S- AND RF GAIN CONTROLS e SWITCHABLE AVC AND AUTOMATIC
METER NOISE LIMITER

Sensitivity is 1.0 microvolt for 10 db, Signal to Noise ratio. The Communications Receiver that meets every amateur need—
Selectivity is &= 0.8 KCS at —6db with Q-MULTIPLIER, TUBES: available in easy-to-assemble kit form, Signal to noise ratio is
6BA6—RF Amp, 6BE6 Mixer, 6BE6 O0SC., 6AV6 Q-Multiplier— 10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is —60
BFO, 2-6BA6 IF Amp., 6AV6 Det-AF Amp. 'ANL, 6AQ5-Audio out- db at 10 ke, image reflection is —40 db at 3 MC, Tubes: 3—
put, 5Y3 Rectifier. 6BD6, 2—6BE6, 2—6AV6, 1—6AR5, 1—5Y3.

LAFAYETTE HE-45 DELUXE 6 METER TRANSCEIVER

o ° Highly Sensitive Superheterodyne Receiver
Section for 50-54 Mc

e Effective Series Gate Noise Limiter e

® 3-Stage, 12-Watt Transmitter with 2E26 Final _ 2o B e e

® llluminated Panel Meter for Plate Current and “‘S'" Readings RS SAle e

® Pi-Network Transmitter Output ;
@ Built-in 117 VAC and 12 VDC Power Supplies NO

@ Push-To-Talk Ceramic Microphone MONEY _.t -

Provides maximum convenience and flexibility in either DOWN
mobile or fixed operation. _
LaFAYETTE HES0 10-METER TRANSCEVR 4 (09,50 0O e s

Slrnuar to above except for 10 meter operation

LAFAYETTE HE-34 SWR
AND FORWARD POWER

METER 16.95

@ Reads SWR and Relative Power Output
up to 1 KW

o For Continuous Use in 52 Ohm Lines

® Switch Selects SWR or Forward Power—
No Reversing Necessary

@ Highly Compact—Only 212x5x212"

The ideal aid in adjusting beams, trap an- ush-To-Talk Operation

tennas, matching networks, etc., or for NO MONEY Emsnmete LI:“hp Leather Case, Earphone,

tuning transmitters for maximum ouftput. DOWN Batteries and Crystals for Channel 10

LAFAYETTE HE- 29A

9-TRANSISTOR C.B.
“WALKIE-TALKIE"™

39.95 2-For-78.88

9 Transistors plus Diode and Thermistor
Transmits and Receives up to 1.5 Miles
Crystal Control on Transmit and Receive
Uses Inexpensive Penlight Batteries
46" Telescoping Antenna

5 send FREE 1962 Catalog 620 featur- B
LAFAYETTE RADIU. DEPT. 731-1 = inegntha full line nfaLaafgz.gette Anf:télt:'r '

SYOSSET, L 1, N. Y. e ot B .
RENE bt e Tl e N o R L i
AOgyess: .. . oo AL OB ROTSSRE I N TR NI .
S et e R S S e L T LTy, o) /|| pmmeimh ) | Eetioin e o 1 SRl l
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PERFECT

PERFORMANCE
AFTER 268%
YEARS...

AND STILL
GOING STRONG!

Some years ago, we installed several of our
rugged, precision HAM-M antenna rotors
- on the roof of our plant and set them in
motion. They've been going constantly
ever since—under heavy antenna loading,
through ice storms and hurricane-force
winds —at the reversal rate of once every
1 min. 40 secs.

That's the equivalent service, per rotor, of
over 2682 years. Now that's dependability,
the kind of dependability you have the right
to expect from Cornell-Dubilier! What's
more, the HAM-M is backed by the famous
CDE lifetime factory service policy.

At $119.50 amateur net, the HAM-M is the
greatest rotor value around! For further
information, contact Bill Ashby K2TKN, or
your local CDE Radiart Distributor.

4 CORNELL-
DUBILIER

CD

CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC
ELECTPIC CO., 118 E. JONES ST., FUQUAY SPRINGS, N. C.

the company from the obscure clues I had been
given, but 1 was driven by desperation. The
Convention opened at 6 P.M. and I wanted to
be able to use my $100 booth.

By 5:30 I was getting nervous. The private
company was closed for the night and their
phone just rang and rang. Mohawk said the
boxes were still there, If they weren’t picked
up that night then they would positively be
sent out by limousine and I would have them
by 8 A.M. I checked in again later at nine and
midnight, but got the same story each time.

When nothing had arrived by 9 A.M. I got
on the long distance phone again and found
that the boxes were still at the Mohawk of-
fice. The private company had come for them
at 12:30, but Mohawk wouldn’t let them pick
them up since there was a question as to
whether the shipment was prepaid or collect.
In a slightly hysterical voice I explained that
the shipment was prepaid when it left me.
They checked the bill of lading and weren’t
sure so they called New York and checked
there. Along about two o'clock they had things
straightened out and again promised delivery.
Wonder of wonders, in came the boxes just
30 minutes before the Convention closed on
Saturday. Bright side: Virginia and I had
ample opportunity to see everything there is
to see at Niagara Falls and vicinity. We had
a fine (and expensive) vacation.

It sure is nice to have some way to blow
off steam like this, It doesn’t do any good, of
course, but it does feel good. Actually, I need
a lot larger magazine than 73 to keep up with
my gripes. Being wishy-washy, as I am, things
are always happening to me. Someday I’ll
sound off on hotels . . . my convention and
wanderlust travels have put me in some three
hundred hotels so far and I have a few ob-
servations. The one I remember with the most
distaste is the St. Nicholas in Springfield, Il-
linois where my little Sony two band transistor
radio was removed along with the towels. This
i1s the only thing I've ever had stolen in a
hotel. When I complained the management ex-
plained that I should have put the radio in the
hotel safe if I didn’t want to lose it. Grrrrrr.

Buyer's Guide

Much as I hate to back down on something,
I've decided to put off the Buyer’s Guide until
I have more time to devote to it. That’s the
trouble with these one-man deals, there’s only
one man. Material has been coming in for
the book quite satisfactorily, and quite a bit
of advertising accompanied it. The problem
was that I didn’t have the time to send out a
couple more letters to all prospective adver-
tisers, followed up by phone calls to larger
advertisers, explaining that the major purpose
of the publication was for them to list their
entire line of parts or equipment. As the ads

(Turn to page 70)
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TRANSMITTERS...

e e

yvyour choice of

2 GREAT “HGHL

60-WATT

HD-WATI'
CW THAHSMITTER* #1720
Kit $79.85 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.

- Kit $49.95

CW TRANSMITTER #723
Wired $79.95

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

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

VARIABLE | &
New!  rreauency New! crrizens sao | obbd s
BELE UBENED | WALKIE-TALKIE #740 A0
#722 _ Complete with re- l THANSCEI?EHS
~~ ! Approaches K. chargeable hattery SII'JHETEL'?:E-
~—F— lcrystal stability. o | and charger. 9 tran- | & i rT'ﬁr
- § 80 through | sistors, 1 diode. Full ?:Ee‘n?:nnt;nnla;
lu iTIEtEI‘E l k SLIPEI'hEt. U.S. ITIEIdE* : h}' ﬂriahll! "pill "E{wurk Siﬂﬂlt
_Kit $44.95 | _Kit $54.95 & multi-channel models,
Wired $59.95 Wired $79.95 | From Kit $59.95 Wired $89.95
————————— ! ———————————— —— — —— " -i.;v--———-—‘—
I l i— \ =
HIGH-LEVEL | ~{  PEAK-TO-PEAK w
UNIVERSAL : = |
| MODULATOR- | GRID VIVM #232 o
% @ @==== ¥ SDRIVER #730 | HH?E: | #‘ & exclusive ~
Kit $49.95  Wired $79.95 | £110 | o g d,_ *UNI-PROBE® 5
Delivers 50W undistorted audio for | Kit $29.95 Wired $49.95 =y Kit $29.95 n
phone operation. Can plate-modu- Includes complete set of coils I P‘_l;k__ Wired $49.95
late transmitters having RF inputs | for full band coverage. Continu- | VAG!.IUM TUBE VOLTMETER #221 ©
up to 100W. Unique over-modula- ous coverage 400 kc to 250 mc. Kit $25.95 Wired $39.95 &
tion indicator. Cover E-5 $4.50. | 500 ua meter. | Wi ]
-I-— r e g s ush S L -
| 289 ... 009"
I edo_ == o @ ‘ RF SIGNAL
ocsMC | O e ® pynamic | GENERATOR
LAB & TV 5~ l *  CONDUCTANCE i #324
OSCILLOSCOPE s f’HHH'f'Hd TUBE, (150kc-435mc)
~_#460 | =%~ .1 & TRANSISTCR | & Kit $26.95
L S L. JDSmER7dse ) B Wired $39.95
Wired $129.50 Kit $69.95 'H'Il"'Ed $1 0C.% TV-FM SWEEP GENERATOR
57 PUSH-PULL OSCILLOSCOPE #425 |  TUBE TESTER #625 | 2 MARKER #368
Kit $44.95 Wired $79.95 | Kit $34.95 \Wite] 34955 ] Kit $69.95 Wired $119.95

3300 Northern Boulevard,
Long Island City 1, New York

Export Dept., Roburn Agencies Inc.,
431 Greenwich St.,, N.Y. 13, N.Y.

EICO, 3300 N. Bivd., L.1.C.'1, N. Y. ‘[
/ NAS.................

] Send free Catalng & name o;
neighborhood distributor.

[] Send free ‘*Short Course for
Novice License."” [] Send /
36-page STEREO HI-FI GUIDE:
25c enclosed for postage

& handling.

.,,.,. i, -H'H* :

/ Address....

designed
by Hams...
for Hams...

to the highest
Ham standards

-----
o I
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Add 5% in the West.

ENGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer.
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Write Your Congressman

—Making a pest out of yourself

im a big way.

F YOU aren’t already deluging your elected

representatives with passionate pleas for
reciprocity in the granting of amateur operat-
ing privileges, you should be. You and I may
never travel to DX-land, but if by some wel-
come chance it became possible, it would be
nice to know we could take along the portable
and operate as DX with no more difficulty
than notifying the FCC and the licensing bu-
reaus of the countries we planned to visit. It
could work this way, but it is up to you to
put the pressure on the lawmakers. Your
elected representatives are very sensitive to
your desires and if you can convince them that
‘reciprocity’ would be a Good Thing they will
ably carry the ball.

Reciprocity in the granting of any radio op-
erating privileges is forbidden by the Com-
munications Aet of 1934 which limits the
granting of operating licenses to citizens of
the United States. The one exception is a
treaty with Canada concerning Public Service
and Emergency radio services in which ama-
teurs share only incidentally. The attitude of
the FCC is governed by this law, and unless
asked to comment by a law making body, they
can only point out that according to the law,
reciprocity is illegal. Any inquiry to the FCC
will receive Form Letter 7400 pointing out that
amateur radio operating privileges can only
be granted to citizens of the United States.
Unless you are persistent, this will probably
be the end of it.

Your Congressman, unless he is blessed with
insight and intelligence as well as vote getting
ability, will probably turn your letter over to
an Administrative Assistant who will forward
it to the FCC, who will in turn send Form
Letter 7400 to the Congressman, who will at-
tach an autographed letter, stuff same into an
envelope on which you have paid the postage,
and rest in the hopeful assurance of your
grateful vote come November. To avoid this
runaround, make it clear in your letter that
what you are suggesting is at present, Illegal,
and that you feel a change in the law is

[

Dick Carruthers K7HDB

Warrenton, Oregon

called for—that this requires the passage of
Senate Bill S. 2361—that it would be good for
the country and especially good for the legis-
lator who endorsed it—that the reciprocal
granting of amateur operating privileges is
consistent with the administrations liberal at-
titude toward tourists.

Above all, don’t be discouraged by seeming
inattention from official Washington. This is
their method of natural selection. Only the
strong survive—and persistence will work to
your advantage,

Now, with this in front of you, here are
some people who merit your attention.

Your Senator
The Honorable .... ..... :

United States Senate,
Washington, D. C.

Dear Senator

---------

Your Representative
The Honorable .... ..... 3

House of Representatives,
Washington, D. C.

Dear Congressman:

Members of the Committee on Foreign Rela-
tions

John Sparkman J. W. Fullbright,

Hubert Humphrey Chairman
Mike Mansfield Alexander Wiley
Wayne Morse Bourke B. Hickenlooper
Russell B. Long George D. Aiken

Albert Gore Homer E. Capehart
Frank J. Laushe Frank Carlson

Frank Church John J. Williams
Stuart Symington

If at first you fail to get the attention
‘reciprocity’ merits, buck and kick a little,
and above all be persistent.
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INTERNATIONAL
1962 CATALOG

... your buying
guide for precision
radio crystals
and quality
electronic

equipment...

\\\\\

@ Amateur Crystals @ Transmitters ® Transistor Subassemblies
® Commercial Crystals ® Oscillators @ Power Supplies r—
@ Citizens Band Crystals ® Converters @ Citizens Band Transceivers

® Citizens Band Antennas/Accessories

AMATEURS e EXPERIMENTERS ¢ CITIZENS LICENSEES
Mail today for your FREE copy of International's 1962 complete catalog.
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« International Crystal Mfg. Co., Inc. 73 -
: * 18 North Lee, Oklahoma City, Okla. -
TR A < * Please rush FREE 1962 International Catalog.  $
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IN this day of 12-volt auto receivers, transis-

tor power, kilowatt amplifiers built into
the mobile whip, and other exotic goodies, a
simple little low-power 10-meter mobile rig
designed for 6-volt autos and which swipes
its B4 from the car’s BC receiver sounds
almost obsolete.

However, a goodly number of 6-volt-plus-
vibrator horseless chariots still abound on our
nation’s highways, and for the benefit of their
owners (and anyone else who’s interested in
a big-sounding little rig) we present this 10-
meter midget, designed and built by K6JIM.

The special feature of K6JIM’s little rig
is in the audio section, and is adaptable to any
mobile operation. It produces secreen-modu-
lated, controlled-carrier AM—but with a dif-
ference. While rf power output is only 10
watts, the talk-power achieved in operation is
equivalent to that of many 30-watt rigs due
to the tricks employed.

The rf section, consisting of a 6C4 overtone
oscillator and a 5763 final, appears completely
conventional with the exception that it in-
cludes no parasitic chokes. This was not acei-
dental. The hole plugs visible in the photos
bear mute testimony to the hours Ron spent
achieving a parts layout which would do
away with parasitics; we recommend that the
same layout be followed unless you like chas-
ing whistles, However, the operating band
can readily be changed to anything from 75
to 6 meters simply by changing X1, L1,
and L2.

The most obvious unusual feature of the
audio section is the extreme amount of de-
coupling used in the plate circuits of the

Jim Kyle K5JKX/6
|85] Stanford Ave.
Santa Susana, Calif.

12AU7. This eliminates all traces of rf in
the power line, thus avoiding rf feedback into
the audio—one of the most annoying problems
of 10-meter mobile operation.

The decoupling would also improve bass re-
sponse, except that the audio coupling capaci-
tors are chosen to cut it back for best speech
characteristics., Their values should not be
increased. The ecircuit, incidentally, is de-
signed for operation with a ceramic mike; a
dynamie will short out first-stage bias while
a crystal will melt under mobile heat.

The next unusual feature resides at pins 5
and 6 of the 6AV6. This bottle was originally
designed as a combination detector-AVC-first
audio tube for ac-de sets, and includes two
diodes. When used in ham rigs, the diodes
are usually grounded. However, Ron uses the
two diodes as a peak limiter to improve the
average modulation level, thus overcoming
one of the more major objections to screen-
modulation systems.

The diodes are biased by the 2000-ohm cath-
ode resistor, so that they do not conduct for
low-level signals. However, when a peak comes
along the diodes short its positive side to
ground. Nothing happens to negative peaks
at this stage; they are taken ecare of in the
final. This limiter allows considerable extra
gain to be used without splattering,

The final feature of the audio section is
tune-operate switch S1. When closed (TUNE
position) it allows full output power from the
5763 by removing all cathode bias from the
6AQ5 modulator tube. The final is then
tuned and loaded. Next, S1 is switched to
the OPERATE position, and you’re all set.
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A few paragraphs earlier we said that nega-
tive peaks of audio are taken care of in the
final; this action is worth a few more words
at this point.

A positive audio peak at the grid of the
6AQ5 can reduce rf power output almost te
zero, by increasing the 6AQ5 plate current.
This increases the voltage drop through the
modulation resistors, which in turn reduces
screen voltage of the 5763 and cuts power
output.

However, a negative peak at the 6AQ5 grid
can do no more than to cut the 6AQ5’s plate
current off entirely. When this happens, the
5763 is on its own and produces maximum
power output,

Since splatter is produced primarily by the
sudden cutoff of rf output power, no negative
peak at the 6AQ5 grid can possibly cause
splattering.

Construction Tips

The chassis layout, photos, and schematie
show most of the construction details of this
rig. The original is built on an LMB No. 138
interlocking box chassis, which measures
634 x 3% x 2% inches. However, you are at
liberty to bend your own from sheet copper
or brass if you so desire.

Contacts 1 and 2 of the 6C4 socket must
be removed to prevent parasitics in the oscil-
lator, and tube shields are necessary on all
tubes. The 12AU7 shield’s open top should
be covered with copper screen on the inside.

All components used are standard items,
which should be easily available at your fav-
orite supplier. If not, they are stocked by
any of the larger mail-order houses. Note
that many of the resistor values are obtain-
able only in 5-percent tolerance units; the
2000-ohm 6AV6 cathode resistor is one of
these, and its value should not be changed.
Unless otherwise indicated, all resistors are
1o -watt.

If you have a 12-volt car instead of a 6-volt
model, you can still use this rig by substitut-
ing 12-volt tubes and modifying the filament
wiring. The 6C4 can be replaced by one sec-
tion of another 12AU7 (changing the socket
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to 9-pin, naturally; remove contacts 1 through
3): the 6AQ5 by a 12AQ5; the 6AV6 by a
12AV6; and the 5763 by a 6417. The exist-
ing 12AU7 will need only its filament wiring

changed.

Power Supply and Control Circuits

As mentioned earlier, this rig swipes its
power from the car receiver. This is done
through interconnection socket P1 and a relay
box. The relay box is wired as shown in Fig.
2 and the photos.

In the car BC receiver, the B+ line is
broken between the power-supply output and
the audio output stage and replaced by a
3-contact socket, as shown in Fig. 3.

73 MAGAZINE



For mobile operation, Cable A (Fig. 3) 1s
plugged into the car receiver and the appro-
priate relay box jacks. The separate 10-meter
converter is also connected to Cable A on the
receiver side. Cable B is plugged into P1 and
its relay box jacks. The antenna lead con-
nects to the relay box, and a separate coax
cable connects the “revr ant” jack of the relay
box to the converter input. (This all reads
considerably more complicated than it is in
practice.)

With all connections made, the rig itself
can be hidden under the front seat or against
the firewall under the dash, since it requires
no adjustment during operation. Only the
mike and the push-to-talk switch need be ac-
cessible for use of the rig. Pressing the switch
operates the relay, which switches B4 from
receiver to transmitter and also changes over
the antenna.

Tune-up Procedure

You can see that no metering or meter jacks
are included in this little midget. The reason
for this is that the rig is designed for fixed-
frequency operation; you tune it up on initial
installation, then forget it. Here’s the pro-
cedure:

First, measure the voltage at the junction
of L1 and the 3900-ohm resistor, using
a VIVM, while tuning L1 for a peak reading.
Once you have the peak, take a quick check
at the 5763 grid for approximately —30 volts.
Now place S1 in the TUNE position, C2 fully
meshed, and use a field-strength meter to de-
termine transmitter output while tuning C1
for maximum.

With C1 tuned for maximum power output
and C2 fully meshed, reduce the capacitance
of C2 slightly and retune C1 for a new maxi-
mum. This reading should be greater. Con-
tinue this adjust-and-retune sequence until the
power output drops just perceptibly from the
preceding reading. Touch up the tuning of
L1; if power output increases, continue the
adjust-and-retune sequence. The object is to
apply maximum grid drive, and to load the
transmitter until the power output just begins
to drop from the maximum obtainable—this
is the tuning requirement for all screen-
modulated rigs, but S1 makes this one simpler
than most.

When tune-up is complete, switch S1 to the
OPERATE position—and talk.

Problems and Consultation

The designer and builder of this rig is Ron
Nelson, K6JIM, owner and operator of Cus-
tom Electronies, 19315 Sherman Way, Reseda,
Calif. All questions, problems, and comments
should be directed to him, with S.A.S.E.,,
please. ... KBJKX/6
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NEW FOR
YOUR STATION

UNTVERIAL RYBRE CUALER
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UNIVERSAL
E="F| COUPLER

by
Wittns

Now you can use your
tape recorder in your sta-
tion. The universal Hybrid
Coupler connects receiver,
transmitter, tape recorder,
speaker, microphone and 600 ohm line. With ONE
switch and NO adjustment you are ready to:

1. Record BOTH sides of QSO.

2. Transmit recorded QSO on the air or to a 600

ohm line.

3. Record information from 600 ohm line now,

transmit later.

4. Operate your transmitter from 600 ohm line.

Unique and simple to operate. Uses a new wide
band hybrid network with an easy to set-and-forget
broad balance null control. Convenient terminals and
standard audio-type connectors. Operates either
VOX or push to talk with AM or SSB with any high im-
pedance microphone, crystals or dynamic. Mounts
horizontally or vertically. Requires no power. Com-
pact size: 6%" wide, 2!%¢" high, 83" deep. Attrac-
tive two-tone gray finish. Furnished complete with
installation instructions and easy-to-follow set-up
procedures. Adds hours of pleasure and utility to
your station. $49.50. Order today from any of the
following distributors:

HARRISON RADIO CORP., 225 Greenwich St, N. Y. 7, N. Y.
NEWARK ELECTRONICS CORP., 223 W. Madison St., Chicago 6, lIL

RADIO SHACK CORP., 730 Commonwealth Ave., Boslon 17, Mass.
EVANS RADIO, INC., P.0. Box 312, Concord, N. H.

LEW BONN CO0.. 67 South |12th Street, Minneapolis., Minnesota

WATERS MANUFACTURING, INC,

Wayland, Mass.
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Versatilizing Meters

Joseph Leeb W2WYM

549 Green Valley Road
Paramus, New Jersey

ETERS, though one of the less-abundant
items in the average shack, are very
versatile and lend themselves nicely to con-
version to various ranges and types of current.
Take, for example, the familiar 0-1 de mil-
liammeter. This instrument can be adapted
to measure practically any range of de cur-
rent, with the proper shunt, or any de voltage
range if the correct multiplier is used. By
adding a meter rectifier the instrument be-
comes an ac meter. RF can also be measured
with the same instrument, using a diode to
rectify the current to de.

Shunts and multipliers are relatively easy
to make. For the ham who is allergie to mathe-
matics, the cut-and-try method is the least
painful. Suppose we wished to increase the
range of our 0-1 mil meter to measure 10 am-
peres. The handiest material around the shack
i1s some copper magnet wire. The question now

12

arises: what size wire and how much? Let’s
start with two feet of #16. This size can carry
10 amperes safely, and two feet allows for
trimming the shunt to proper size.

Hook up the circuit as shown in Fig. 1.
Start with the full resistance of the rheostat
in the circuit. If the meter under test reads
too high, the shunt wire is too long; unsolder
one end of the shunt from the terminal,
shorten the wire a little, and resolder. Be sure
the switch is open when making any changes.
The meter may show a reading for a minute
or so after re-soldering the shunt wire, even
though the battery is disconnected. This is
due to the thermocouple junction produced by
the dissimilar metals at the soldered joint.
As the joint cools, the meter reading will grad-
ually drop to zero.

Neglecting the economy angle, copper is not
the best material for shunts or multipliers.
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The resistance of copper changes with tem-
perature, resulting in inconsistent readings on
our meter. If you can lay siege to some low
temperature coeflficient wire (manganin, ni-
chrome, ete.) you will have a more consistently
accurate instrument.

On cold, dry days an amazing phenomenon
rears its ugly little head in the shack,—meter
needles deflect before the ecurrent starts to
flow, and readings jump suddenly in a most
mysterious manner., What causes this? Static!
Rub the glass window of any meter with a
silk cloth (the bare finger will do for people
who lack affluence). The friction produces a
static charge at the area of contact, and the
meter needle will be attracted. Deliberate rub-
bing is not always necessary,—a passing
breeze sometimes changes a meter reading.
Fortunately, there is a cheap and dirty method
of squashing this static bug, Take a damp
strip of chamois leather and lay it on the
meter face so as to make contact with both
the window and the flange, and the static
charge will be dissipated as fast as it forms.
Another method is to mount a piece of coarse-
mesh wire screening inside the glass. This, by
the way also helps in preventing rf leaks in
a transmitter, and is a point to keep in mind
when TVI-proofing your rig.

Meter multipliers, as well as meter shunts,
require some special treatment. Having the
proper resistance, and being wound with low
temperature coefficient wire is not enough.
The multiplier must have no magnetic field
around it when current flows through it. This
little trick is accomplished by winding the mul-
tipliers non-inductively. A length of insulated
wire having the desired resistance is first
measured off, The wire is then strung out,
doubled, and wound on a bobbin, starting with
the loop in the center of the wire. (See Fig. 2).

RF has a nasty way of getting into a de
meter movement, sometimes with disastrous
results. A high-grade mieca bypass condenser
across the meter terminals will help keep the
rig on the air.

Where both ac and dec are present in a cir-
cuit (such as the output of a power supply
that has insufficient filtering), the ripple
voltage can be measured quite easily if we
connect an ac voltmeter in series with a paper
condenser across the output terminals of the
power supply. The condenser passes only the
ripple component to the meter, and holds back
the de (Fig. 3).

Overload protection for meter movements is
obtained efficiently with zener diodes. These
little watchdogs are faster and more reliable
than fuses, and, best of all, they are self-heal-
ing. The zener is one of the oddballs of the
diode tribe. Unlike the common diode, which
conducts In one direction but is an insulator
when the current reverses direction the zener
does not pass any current to speak of, in
either direction, until the applied voltage rises
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to a certain eritical value, at which point the
zener breaks down and conducts. When the
voltage falls below the breakdown point, the
zener once again becomes an insulator. Zener
diodes are made for a wide range of break-
down voltages. Two or more zeners may be
connected in series to provide any required
voltage breakdown characteristic.

At this point it might be wise to mention
that zener diodes cannot be tested like the
ordinary unilateral conductor. An ohmmeter
check will not indicate the true condition of a
zener; it is necessary to apply rated break-
down voltage to see if conduction takes place.

Fig. 4 shows how a zener diode is connected
to protect a meter against burnout. R1 and
R2 are the two sections of a multiplier or
voltage divider. Values of R1 and R2 are
chosen so that the voltage at their common
point is near the breakdown voltage of the
zener diode when rated current flows in the
circuit. Any voltage in excess of the safe
maximum value will cause the zener to break
down and conduct, relieving the strain on the
meter.

Another interesting application of the zener
diode is in the suppressed-zero and expanded-
scale meters. Fig. 5 shows a circuit in which
the low end of the scale is partially sup-
pressed. This feature is useful where the low
end of the scale is of no particular interest,
The meter remains at zero until the current
reaches the desired minimum value, at which
point the zener diode breaks down and con-
duets. R1 is used for upper scale calibration,
while R2 is adjusted for the required degree
of low end suppression. If it is desired to
completely suppress the low end of the scale,
connect up according to Flig. 6.

There are cases where only the low end of
the meter scale is important, and the high and
18 to be suppressed. In Fig. 7 this is accom-
plished by causing the zener to break down
before the voltage exceeds a certain prede-
termined value. ..« W2WYM

Miniature
Pilot
Light

The limiting factor in compact construction
is often the available “front of panel” space
for adequate marking and operation of the
various controls. One low cost, readily obtain-
able item to assist in easing this problem is
availlable from automotive supply stores.

The miniature jewel indicator lamp shown
in the photograph may be purchased, at a cost
of 27¢, from Western Auto under their part
number 2L.6208. The socket part of the lamp
is of standard size, but the 5/16"” diameter,
ruby jewel mounts in a 34" hole and its use
does much to reduce front panel congestion.

.+« WAWKM
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IN A REMOTE DESERT TRACKING STATION ...

. . . this unusual converter is operating. It's not a ham converter (its
front-end tubes alone are more costly than most complete ham con-
verters). It tunes several erystal-controlled spot frequencies near
890 Me. Its noise figure is under 9db. It is phase locked. It is part of
a satellite tracking system. ‘

It was designed and buwilt by Centimeg.

Like many Centimeg converters, this one was tailored to a specific set of
requirements through adaptation of standard RF and injection module
designs. It could have been supplied for antenna mounting instead of
control-room environment; it could have been furnished in a
monopulse configuration.

Centimeg converters and RF amplifiers are in use at tracking
stations, laboratories and communications facilities throughout the
freeworld.

Centimeg has produced much unusual hardiware, including devices
for SSB generation at 960 Mec¢; phase-stable balanced modulators at
30 Me; and synthesizers for many frequencies.

We'd like to tackle your problems, too. A new brochure awaits
your letter or call.

Meanwhile, back at the shack....

We have a new line of converters for hams who need something better than
is presently, available. These are for the “Project Oscar,” moonbounce and
TV men. Featuring General Electric’'s 7077 planar ceramic triode in the
grounded-grid front end, these are really low noise devices. Prices are
$149.50 for 144 and 220 Mec, $189.50 for 432 Mc. Write for full details and a
copy of our free “Notes on Noise Figure.”

JOBBER AND MILITARY / INDUSTRIAL REP OPENINGS IN MOST TERRITORIES.

ceNTIMEG- E LE CTRONICS

312 East Imperial Hwy. — El Segundo, California
SPring 2-1032 EAstgate 2-2703
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Howard F. Burgess WS5WGF
1801 Dorothy Street, N.E.
Albuquerque, New Mexico

The Regenative Detector

MORE regenerative detectors have been built
and cussed than any other circuit in
radio. More weird noises have come from re-
generative detectors than from any other “in-
strument of the devil.” In spite of all of this
they refuse to die, even though their obituary
has been written by a number of authorities.

The circuits were far from ideal in their
early uses but they served a purpose. Their
great sensitivity reduced the number of tubes
required at a time when tubes were expensive,
delicate, and crude.

No one should ever plan on reviving the re-
generative detector for general use but it does
have some characteristics that recommend it
for special applications.

The following story is not intended as a
“how to build it” for these particular uses but
only as a suggestion to amateurs who like to
design their own projects.

For those who have never nursed a sick de-
tector through the early hours of the morning,
it might be well to list a few good features
as well as the bad. The good points run some-
thing like this.

A. The regenerative detector is capable of
very high gain. A gain of over 18,000 can
be realized in one tube.

B. It does not require a separate BFO for
CW reception.

C. It can be made highly selective.

D. It will operate with very low plate
voltage and current.

Vi
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Fig. |. The electron coupled regenerative de-
tector circuit was used in sensitivity and

selectivity tests.
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On the other side of the ledger are a num-
ber of bad points that have given the circuit a
poor reputation. Several of them are:

E. The regeneration control must be con-
tinually varied as the detector is tuned.

F. The selectivity curve becomes very
broad on strong signals.

G. Simple AVC circuits are not practical.

H. When connected directly to an antenna,
the detector suffers from instability and dead
spots.

The last four items are enough to discourage
all but the hardy souls. However A, B, C, and
D would indicate the circuit has something to
offer where space and current drain are im-
portant, such as in small portable equipment.

If the operator is willing to sacrifice AVC
for space and power savings, three of the four
objections can be overcome by using the cir-
cuit as the second detector of a simple super-
het receiver. The regeneration control becomes
quite stable because the detector is operating
on a fixed frequency. The seleetivity can be kept
quite good by limiting the sigal that reach
the detector, and antenna coupling is no longer
a problem.

The items A, B, C, and D will all contribute
to a compact, high gain if system that requires
very little power to operate.

The simple superhet using a regenerative
detector is not new. It has been in use for
years, but there seems to be very little data
avallable on what to expect from such a cir-
cuit. To get firm figures rather than specula-
tion several circuits were wired and tested.

One of the ecircuits tested is shown in Figure
1. It is the well-known electron-coupled regen-
erative detector that has been in use for years.
The sensitivity and selectivity tests were run
at 4.5 megacycles. This frequency is satis-
factory as an if for six or ten meter receivers.
If the frequency of the detector is decreased
for use on the lower bands, its characteristies
will actually improve.

It is well known that the regen circuit has
high gain and is very sensitive but the num-
ber one question was, “How sensitive?” or,
“What is the weakest signal that we can re-
ceive?”

As a practical approach, a pair of high im-
pedance headphones were connected in the
plate circuit of the detector and a known sig-
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Fig. 2. The selectivity curves show the broad-
ening effect of increasing signal strength.

nal level fed to the input. The signal was re-
duced to the lowest readable value and the
results were surprising. A one microvolt CW
signal could be copied and a modulated signal
of six microvolts was quite readable. This would
indicate that very little gain would be required
ahead of such a second detector.

Item F says that the selectivity curve broad-
ens out with a strong signal. To find out just
how much, several curves were run. The re-
sults are shown in Figure 2. The regeneration
control was set just below the critical point of
oscillation and the signal was modulated with
a 400 cycle tone. The most selective curve
shown was obtained with an input of 10 micro-
volts. The next curve shows the effect of in-
creasing the signal to 100 microvolts. The fol-
lowing curve is that of 500 microvolts input
and is followed by the 1 millivolt and finally
the broad 5 millivolt curve.

On the basis of these measurements an ex-
perimental if system operating at 1600 kc was
constructed. The final results are shown iIn
Figure 3. A simple amplifier was placed ahead
of the regen detector, not to give additional
eain but to give greater control over the signal
level reaching the detector. However, because
the amplifier does contribute to the gain of
the system, a simple triode detector circuit can
be used.

The system was designed ao operate on any
available voltage from 45 to 100 volts. This
allows it to be used on a B battery or the
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BEAM!

—a major advancement in anfenna
design concept and performance.

The famous "K&6CT POLARIZED DI-
VERSITY BEAM." One year of observa-
tion brought forth the design. More
than another year in actual test (not
range but normal installation) proved the
validity of design concept, which vastly
improves forward gain, front/back ratio

and reduces the 809, of QSB caused by

nolarization shift to a very low minimum.

The new SPACE RAIDER Polarized
Diversity Beams provide the ultimate in
cerformance, with forward gain, front/
back and side rejection advanced to a
new all-time high.

SPACE RAIDER Beams priced from
$34.50 to $114.50. F.O.B. Pasadena,
Calif. Inquire direct:

ANTENNAS

1076 EAST WALNUT STREET
PASADENA, CALIFORNIA

DDD area 213 * SY 2-2526
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The final circuit uses two tubes to give a
sensitivity of one microvolt.

simplest of vibrator supplies to conserve
power. The completed unit consists of the if
amplifier, detector and a stage of audio ampli-
fication. The total eurrent drain from the B
supply is 7 mils at 75 volts.

The measured sensitivity shows a signal 10
db above noise with an input of 3 microvolts.
A one mierovolt modulated signal is audible.
This 2f system, using only two tubes, has more
gain than many communication receivers.

It is clear from the photos that no attempt
was made to miniaturize this experimental
model, but even with the large if cans the en-
tire unit measures only 3” x 5” and has room
to spare. With small coils and some crowding it
could probably be put in half the space of the

original.

For those who are interested in construe-
tional details, the diagram and photos tell the
whole simple story except for the coil added to
the second if transformer. The cathode coil of
the detector consists of four turns of No. 30
imsulated wire wound tight against the sec-
ondary pie of the transformer. The coil must
be correctly polarized, give the desired regen-
erative action. If the detector does not break
into oscillation somewhere in the range of RS,
the connection to the cathode coil should be
reversed. If other types of if transformers are
substituted, more turns may be required on
this coil to give enough feedback.

If good phone signals are being received the
regen control can be operated somewhat below
the point of oscillation. For very weak phone
signals the control can be pushed up to the
critical point just on the verge of oscillation,
and for CW the control is advanced to the
region where the detector is in actual oscil-
lation.

The i#f gain control in the amplifier stage
should be kept reduced to a point where the
detector is not overloaded with the signal. As
this control is reduced, the regen control can
be moved up and selectivity increased.

We have not given details for a complete
receiver; this will be left to amateur designers.
Almost any tunable convertor intended to be
used with a broadcast receiver will work as a

front end. More audio amplification can be
added as desired,

One word of restrain should be added. A
receiver designed along these lines is not in-
tended as a replacement or substitute for the
regular communications receiver. It is sug-
gested rather as a means of filling the spot
where, for either size or current drain, the

Vi vaa V2B
RIO
(see text) |
il T2 8o : T3
1600 ke I-F 1600 ke 1-F__ I z
- 250 Ujurstuse
- m mnt Transformar
% pr——— H 5 Ie
i 0.1].01 .01 e 5 tid
= o SRR o s g5 e | o Sk OUT.
Cl C2 200 IC3 —_— R 7 c8 c9o
P ' .Dl:= 2 Meg 3w "I Vv :"'" v
5000 Cq RS e
o] —.? - -
1200 51K 1500 ¥ow
e ta 2 |w
RI R4 % R9

HV. POS.

Fig. 3. The IF and audio system is a simple
module that can be used with various front
ends.
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THE MULTIPHASE MODEL MM-2
RF ANALYZER

® Monitors the RECEIVED and TRANSMITTED signals.
Shows flat-topping, overmodulation, parasitics, keyed
wave shape etc. Silent electronic switching keyed by
transmitted RF.

¢ No tuning required. Broadband response flat 1 MC to

b ,.f_-'&ﬁ--? 95 MC at power levels of 5 watts to 5 KW.
L g o G e New variable sweep control for transmit and receive.
S LI L o ¢ RF attenuator controls height of pattern. Calibrated in
e A e - w4 3 DB steps.
37 e @ BB MSRE e Function selector for ENVELOPE, TRAPEZOID and
¥~ S e BOW-TIE patterns on transmit. For SSB, DSB, AM
re— and CW,
L ¢ o Built-in 1 KC audio oscillator, less than 0. 5% distortion.
witht 3" scope, is ideal for complete alignment of SSB
exciters.

@ For use in series with 52-72 ohm coax lines. A short
pickup antenna may be used with other systems.
¢ Plug-in adaptors available to match 50 KC, 60 KC, 80 KC
or 455 KC receiver IF systems. Only one simple
connection to receiver.
MM-2 Kit ... (less IF adaptor). $119.50 TIHERE IS NO SUBSTITUTE FOR A SCOPE IF YOU WANT
THE CLEANEST, MOST PERFECTLY MODULATED

Wired ... (less IF adaptor). $149. 50
por) SIGNAL YOUR TRANSMITTER CAN PROVIDE. THE MM.2

Plug-in IF adaptors (wired only) ...... IS B
RM-50 (50 KC), RM-80 (60-80 KC). Y FAR THE MOST DEPENDABLE and EASIEST TO
RM-455 (450-500 KC)... ea. .. $12.50 USE, SINCE IT WAS DESIGNED STRICTLY FOR THIS
PURPOSE.
ENVELOPE RFTRAPEZOID
¥ \74 | |
% e M\ M 0 ( ‘ IMMMMD "ﬂ[ﬂﬂﬂ]ﬂﬂ[ﬂﬂﬂw
MM-2 ‘ 1\ '.‘Lifji!_ H MM -2 | |
AM TONE SSB TONE LINEAR FLAT TOPPING
o o J-' ID—--.,‘ .
Q o
s 1og1)] [
N -
RF [KC TKC RE o
SSB-AM AM VOICE SSB VOICE RF ouT IN ExXcTR OVER BIAS PARASITICS
A F TRAPEZOID A M TRAPEZOID
V v =
: ~ Il : . i“i-' |
|
MM-2 MM -2 =
o ] o] o
o o
LT ? ? > L_T ? ?
ahyme L - e . W 8
LO-LEVEL Mop. AM 75% NON-LINEAR | v 5 ovprL mop.  REGEN. OVER MOD.

WRITE FOR LITERATURE

MULTIPHASE

1247 W. Belmont Ave, Chicago 13, lllinois

EQUIPMENT
A subsidiary of Zenith Radio Corp.
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Expressly designed for the amateur who wants
a complete general-purpose transmitter in a
single, easy-to-operate package, the CT-120
provides all the most important features at
a truly economical price.

FEATURES

“ Completely self-contained, including VFO and pow-
er supply (115 vac)

@ Single-knob band-switching on 10-15-20-40-80 me-
ter bands

= Plate power input: 120 watts CW; 80 watts Phone
(AM)

© Time-proven reliable 807's parallel final amplifier

= High-efficiency screen modulation

° Oscillator cathode keying with clamp-tube key-up
protection

a Temperature-compensated VFO accurately calibra-
ted on all five bands. VFO/three-crystal selector
swilch

& Pi-network output matches 30- to s0c ohm loads

- Built with high-quality, conservatively-rated com-
ponents

o Functional panel layout provides maximum oper-
ating convenience

& Cabinet Dimensions: 15%" Wx 8" Hx9%" D

ORDER DIRECT FROM FACTORY:

Amateur net price: $189.00 f.o0.b. Santa
Clara, Calif., completely wired and tested,
with tubes, less crystals, key, microphone.
Shipping weight: 40 Ibs. Complete descrip-
tive literature available on request.

CRAFTRONICS

920 Shulman Ave. « Santa Clara, California

The one tube module used in the original test
will be used in future combinations.

regular receiver cannot be used.

Of course, you don’t have to tell an old-
timer that a simple one-tube regen can be an
excellent “last diteh” receiver just as it
stands—"barefooted.”

. . WOWGF

Lamp Loads

The general unsuitability of the incandes-
cent lamp as a dummy load for radio transmit-
ters has been discussed in references too nu-
merous to cite. Among the problems are the
wide excursions of impedance at various power
levels and the high level of radiated signal.
As a point of fact, the variation of load 1m-
pedance with transmitter medulation ecan often
produce misleading results.

Be this as it may, the easy availability and
economy of these dummy loads resulis in their
general amateur use. Termination of the lamps
in standard coaxial fittings and lamp sockets
will serve to reduce radiation and, if an 1m-
pedance match is possible, serve to reduce the
SWR. The photograph shows a number of
adaptors that simplify the connection of the
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lamp load. In each instance, the coaxial con-
nector i1s a version of the PL-259 UHF plug.
Brass lamp sockets, without switch, are used
for the standard and intermediate screw base
lamps. The PL-259A plug is used in these
loads.

Connection between the lamp socket and the
coaxial plug is made by means of a modified
UG-176/U reducing adaptor. The Ilarger
diameter bushing on the end of the fitting is
sawed off and this end is threaded into the
coaxial plug. The unthreaded ferrule is
slipped into the threaded bushing of the lamp
socket shell and secured by the set screw. The
unit is wired by soldering a short lead to the
inside of the socket shell and connecting this
lead to the sleeve of the socket. The center
connection is wired straight through with a
length of insulated wire.

The miniature bayonet base lamp load is
fabricated from a PL-259 (do not use the
PL-259A) plug. The retaining pins on the
lamp are snipped off and a bare lead soldered
to the center contact. The split ferrule of the
PL-259 is spread slightly and the lamp in-
serted. The center contact of the plug is then
soldered and the job is finished.

Photo Credit: Morgan S. Gasman, Jr.

These dummy loads are very convenient to
use. Their versatility can be extended through
the use of standard connector-adaptors, two
of which are shown in the photograph. If you
must use lamps for dummy loads, the method

shown is as good as any and better than most.
... WAWKM
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HIGH GAIN
ANTENNAS

UHF |
450-470 |

VHF
144-160

- T You've SeenOurAd, You |
A" Purchased Our Antenna |
and You've Proven . . . |

That it’s tops in
performance
That it's tops in

quality

3 That it's a bargain
at the price

PRICES FROM $19.75 LIST UP

TG-5-S FIXED STATION
$95.00 LIST

® Heavy duty construction

® Two half wave elements

® Can be cut to frequency
® Mounts on standard
1%"” pipe
® 52 Ohm Impedance "J_'.:.::;j'.
® SWR less than 1.5-1

Write for Catalog Listing _
All Models, Gain Figures !
and Radiation Patterns :

CONTACT YOUR DISTRIBUTOR OR GAM DIRECT

incC.

SRR Gidonis

138 LINCOLN ST. MANCHESTER, N. H.
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End-on view of the converted receiver. New
finish plate is fitted over old front panel and
decals applied to show location of new controls.

Conversion of the R-T1|ARC-3

Receiver Provides Continuous

Coverage From 100 to 156 mc
IVithout Undue Sacrifice of 2
Meter Bandspread.

Roy E. Patenberg W4WKM
316 Stratford Avenue
airfax, Virginia

Photography by: Maorgan S. Gassmon, Jr.

Another 2 Meter Conversion

HE major components of the AN/ARC-3

Radio Set have reached the suplus market
in quantity and are priced so attractively they
are difficult to pass up. The AN/ARC-3 is an
airborne receiving and transmitting equip-
ment designed to provide plane-to-plane and
plane-to-ground VHEF communication. Remote
control facilities are providad in both the
transmitter and receiver to permit automatic
tuning to any one of 8 crystal controlled fre-
quencies in the range of 100 to 156 me. The
equipment consists of the R-7T7/ARC-3 re-
celiver, the T-67/ARC-3 transmitter and the
DY-21/ARC-3 dynamotor; all designed to
operate from the usual 28 wvolt de aircraft
supply.

The R-7T7/ARC-3 receiver holds promise as
a 2 meter, home station receiver and this
article describes such a conversion. This unit
1s a 17 tube, crystal controlled, superhetero-
dyne receiver. The 8 operating channels are
selected by an electrically operated, motor
driven tuning system that is entirely auto-
matic.

The variable capacitors are driven by a
motor which is controlled by the output of the
harmonic generator so that the tuning drive
mechanism is automatically stopped when the
tuned circuits resonate at the desired harmonie
of the ecrystal oscillator. “Lock out” of un-
desired harmonies on each channel is accom-
plished by “pre-set” switches mounted on the
front panel. These switches, which are cali-
brated in me, “unlock” the control system in
those segments of the spectrum in which the
desired harmonics occur.

The circuit employs an rf stage with a pre-
selector and a five stage crystal controlled har-

22

monic generator, which produces a signal 12
me lower than the incoming rf signal. This
voltage is used to operate the tuning system
and is also mixed with the incoming #f signal
to procuce the if frequency of 12 me. Three
stages of if amplification are provided, fol-
lowed by a diode second detector, Delayed AVC,
noise limiter and squelch circuits are employed
and are followed by a three stage audio amp-
lifier. The audio system uses heavy inverse
feedback and provides a maximum output of
1.3 watts into a 600 or 30 ohm load.

In this conversion the motor drive is re-
moved, the exterior is demilitarized, a new
front panel with the required controls is added
and an ac power supply and speaker are in-
stalled. Other changes include conversion of
the crystal oscillator to a continuous tuning
HFO, rf gain, audio gain and squelch controls.
As the photographs show, the result is a com-
mercial appearing receiver that, while not
“state of the art,” will produce acceptable
results for local VHF work.

[(nitial work clears the deck for action. Re-
move the unit from the shock base and scribe
marks on the oversize bottom plate, using the
sides of the case as a guide. Remove the bottom
plate and have the plate sheared to these
marks. The local gutter shop will probably do
the job gratis. Remove the top and the wrap-
around sides and back. Drill out the rivets
securing the 4 stabilizer brackets to the sides
of this cover and discard the brackets. Retain
the bottom plate, wrap-around cover and top,
along with the mounting hardware. Remove
and discard, along with mounting hardware,
the crystal ecompartment door, the relay ad-
justment cover plate and the nomenclature
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Christmas
Sugges lion

our word for it.
\nll

For giving or getting

what more exciting gift
can you imagine than one
of these great ham sta-
tions by Clegg' But don’t take

Any owner of a C lege Zeus or 99er will tell
Ask him about the wonders he’s wmkm" u.llh DX — the ]}laudit-
he’s receiving from fellow hams about his signal — and the incom-

parable thﬂgn construction and operating features so unique with his

Clegg unit!

TRANSMITTER for 6 and 2 Meters

* Highly efficient 185 watt AM, high power
VHF transmitter for full coverage of am-
ateur 6 and 2 meter bands and associated

Mars frequencies.

* Automatic modulation control with up to
18 db of speech clipping. Gives you “talk
power’ greater than many kilowatt rigs!

* Self-contained stable VFO. -Simple band
switching and tune-up.

Amateur net price: $675. Completely wired
and tested with all tubes, Modulator,
Power Supply, VFO, cables, etc.

CI.EGG ZEUS VHF

99’er ¢ meter TRANSCEIVER
* A true ham station, ideal for both fixed
station and mobile operation.

* Double conversion superhet gives you ex-
treme selectivity and freedom from

images and cross modulation.

* Transmitter section has an ultra-stable
crystal oscillator which also may be con-
trolled by external VFO.

* Efficient, fully modulated 8 watt final
works into flexible Pi network tank circuit.
Large S meter serves for transmitter

tune-up procedure.
Amateur net price: $139.95.

We're sure you've heard glowing reports like these typical unsolicited comments that

we are constantly

About the Zeus

“. . . I have been in amateur radio since 1912
and have been active ever since and will say that
this transmitter is the finest that meets my
opinion of what a transmitter should be . . .”

George R. Mathias, W9ZHR, Illinois

“. . . more than exceeds my expectations. I
am in (SO with stations | never knew existed

before ...”

Leo Winter, Jr., D.D.S., WA2TIA, New York

“Have been using this rig for less than a
month and all ready have worked twenty or more
states on six meters. It is equally good on two
meters. Get wonderful reports up and down the
coast of California ...’

Jay Mahoney, W6YDF., California

DECEMBER 1961

receiving:

. I am doing very FB with the Clegg,
getting more than my share of DX . . . I have
had some remarkable QSO’s on your Clegg . ..”

William T. Shaw. W6BWK. California

ABOUT THE 99%er

. Like all hams the first thing I did when

I got home was to take it apart. We were amazed

with the wiring job. Clegg did it better than the
wiring in equipment costing $1,000 . ..’

Ellis B. Hersh, W3IXL, Pennsylvania

Write for complete information today!

(@¢¢ LABORATORIES

504 ROUTE 53, MT. TABOR, NEW JERSEY

OAkwood 7-6800
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Bottom view of the converted receiver shows
power supply components in the upper left
corner of the chassis. Note that the tuning
motor is removed.

plate.

Unsolder the two white wires from the drive
motor terminal board. Solder these two wires
together, insulate and dress next to the chassis,
Remove and discard the following wiring:

From

Junction R-234—
K-202 Coil

Color Code To
White-Black-Orange Pin 4, K-201

Pin 4, K-201 White-Black-Orange Contact, K-203

Junction C-280—  White-Brown-Blue Contact, S-203
B-201
Contact, S-102 White-Brown-Blue Contact, K-203
Coil. K-203 White R-201
Contacts K-204
and K-205
Coil, K-204 White-Black-Red Pin 3, K-201
Pin 3, K-201 White-Black-Red Contact, S-202
Contact, 8-201 White-Black Pin 2, K-201
Pin 2, K-201 White Contact, K-204
Contact, K-204 White-Black Chassis Ground
Contact, K-204 White-Orange R-223
Pin 5, K-201 Resistor Lead R-232
Pin 1, K-201 White-Red Pins 6 & 8,
V=207
Pin 4, V-207 White-Green R-226

Remove and discard the following parts,
leaving other wiring undisturbed: Capacitor,
C-231; relay K-201 and its socket; switches S-
101, S-102 and S-103; and motor drive B-201
along with cluteh, K-202.

Remove all hardware that mounts compon-
ents tn the front panel and the screws which
secure the panel to the chassis. Remove the
panel, drill out the rivets which hold the erys-
tal door reinforecing strip in place and discard
the strip. Cut the old panel as shown in Fig-
ure 1 and peen the extruded mounting for
P-202 over to form a smooth surface. Sand or
steel wool the old panel to a bright finish.
Drill and cut the new face panel as shown in
Figure 2. Make sure that the holes in the two
panels register to allow mounting of the con-
trols. Finish the new face panel in your fa-
vorite color and set both panels aside.

o 27 )

3“
€8

32 .I

2 SPEAKER, ETC

NEW FACE PANEL.

(3
ulm
polon

AND ORBITAL SANDER

- NOTES: | MAKE CUT OUT TO REMOVE CONNECTOR MOUNTING
PROJECTION AND FOLD OVER L#P IN ACCORDANCE WITH TEXT

2 ENLARGE RELAY MOUNTING CUT OUTS TO CLEAR

3. UNMARKED HOLES ARE EXISTING AND NOT USED
4 HOLES MARKED @ ARE EXISTING AND ARE DUPLICATED IN

£. HOLES MARKED "A" ARE 3/8" HOLES IN NEW FACE PAMNEL
EXISTING CUTOUTS IN ORIGINAL PANEL REAMED TO THIS SIZE.

€ HOLE MARKED "B" IS 15/32" HOLE IN NEW FACE PANEL
EXISTING CUTQUT IN ORIGINAL PANEL REAMED TO THIS SIZE

7 HOLES MARKED ® ARE NEW HOLES, DUPLICATED IN FACE PANEL

8 POSITION NEW FACE PANEL ON ORIGINAL PANEL, CLAMP AND
USE AS DRILLING TEMPLATE FOR HOLES ©.%®. "A" anD"8"

9 SAND EXPOSED SIDES OF PANEL , USING COARSE PAPER

shisal Fham

ol ]

Fig. |
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R.C.A. POWER LINE MONITOR AMECO NUVISTOR CONVERTERS

” rr" Choice of separate models for
50, 144 or 220 mc bands. Output
frequency easily changed for
present and future requirements.
Three RCA 6CW4 Nuvistors used,
two as RF amps, one as miXxer
with 6J6 oscillator. Noise fig-
ure: 2.5 db for 50 mec model,
3.0 db for 144 mc, and 4.0 db

Keeps o constant check on your
line voltage.

e Expanded Scale @ 100 to 140 V. RMS

e Accuracy =2% at-120 V., =3% at
100 or 140 V.

® - . for 220 mc model. Image, spuri-
Large 4 meter face : : ous and IF rejection better than
o Convenient wall mount Specify desired IF ﬂ“tﬂ"t for 70 db. Power required: 100-150
converter model selected, V@30 ma 63V @ 1 amp.

Mod. WV-120A $14.95 Kit: CN-50K, CN-144K, or CN-220K, each 93 1,99
Wired & Tested: CN-50W, CN-144W or CN-220W, each 54495

S gy = =

PRECISION PLANETARY-VERNIER
for exceptionally fine tuning

Superb craftsmanship by Jackson Bros.
of England, Ball bearing drive, 14"
dia. shaft, 1%” long, 6:1 ratio,

Yy FB fnr fine tuning. Easily ar.lapt-

| able to any shaft. Comparable

T v:lun - $5.95.

Amateur Net $1.50 ea.
10 for $13.50

24 HOUR CLOCK

24 hr. chrome plated 8~ el
metal wall clock. Inner dial et
with south polar projection :
map of waorld indicates time
around world. Polar projec-
tion dial adjustable for vari-
;u?h time zones. Shpg. wt.
S.

110 V. 60 cy. $8.47
12", 24 hr. clock,
110 V. 60 cy., without wnrld map. $13.95

PRECISION BALL DRIVE DIAL

>, Another superb product of Jackson ' COMANCHE E
o Bros. of England. 4” dia. dial with 6:1 SIGN
- ball drive ratio, Fits standard Y Sontrotishie, titwminated

shaft. For that velvet touch... i Pno e el

mitting. Cuts down
background QRM. Can
hook right into coil of antenna
change-over relay for controlled
““ON THE AIR" signal when XMTE. Heavy gauge al| steel con-
struction with handsome black or gray baked finish, Can be used
on desk or tabletop or mounted directly on wall. Dimensions 102"
fong x 3%2" high x 3" deep. Specify desired finish in black or gray
and operating voltage: 6 or 12 YDC, or 110 AC. $4.95
Amateur net 6

Amateur Net $3.95

AMECO NUVISTOR
PREAMPLIFIER

FOR 50, 144 or 220 mc.
Over 20 db gain plus a lower

S Nesiots completely Rox. MAIL ORDERS PROMPTLY PROCESSED
tralized. Noise figure is 2.5 db . SAME DAY SHIPMENT FROM STOCK
@ 50 mc, 3.0 db @ 144 mC
and 4.0 gb @ 220 mc. Power
requireménts: 100-150 v. @ 8

ma, and 6.3 v. at .13 amps.
Spe:itr frequency desired,

Mod. PV, wired and tested $13.95 A R R OWDELECTRONICS, INC.

- posTage u?.?ﬁ“in%'%"&i‘n’énﬁ%"uﬁi‘“ﬂﬁug‘ﬂiﬂ‘ﬂ 65 Cortlandt Street, New York 7, N. Y. ¢ Dighy 94730

 RETURNED. i

. ALL PRICESFOB.N.Y.C.
z:ggg--:;Arrwi Export Dcpt. Ships To All Parts Of m Wnrlﬂ
prm Subiul To Change Wiﬁm Haﬂce

525 Jericho Turnpike, Mineola, N. Y. « Ploneer 6-8686

3 g
'{.- i -
ey i -~-L-
e b Gt
i R et e L
_, 3 i : s ol
R :
L o o e "t
R e el ] . e
e e e Al




oy e

i I’_¢_I§_frﬁ4 #33
+ e ok

3/4" | 732"

o 8
Y6
28
_f 3/8" 3/8" ! 3@:6
15/16" T |
e J,
o | i 7
-]

LR P . P

MATERIAL : 16 GAUGE ALUMINUM
FINISH -

i (1] | 23"
o] ST P

Bal¥ '6a 32 Y,

>|<l- 85
€

X

MACHINE SAND BOTH SIDES. PRIME AND APPLY TWO

COATS FLAT BLACK LACQUER TO FRONT ONLY.
Fig. 2

Clip the 8 leads running between the crystal
sockets and their respective relays and discard
the socket. Cut out and discard capacitors C-
243 through C-240 and clip the leads attached
to pins 1, 2, 3, 4, 5, 6, 8 and 9 of P-202. Of the
two white leads attached to pin 15, elip the one
that runs to a contact of K-213. Clip and re-
move the 8 leads running between the relay
bank and the selector switch. Unsolder the
green and white lead from pin 6 of V-201,
along with one end of capacitor C-208. Clip the
other lead of this capacitor and discard. Re-
move the secrews mounting relays K-203, K-204
and K-205 and clip the single ground lead still
attached to these relays. Leave the cable intact
that is connected to the relays and discard all
11 relays.

Loosen the set secrews which secure the flex-
ible shaft to the selector switch-dial assembly.
Remove and retain the worm gear drive and
mounting screws. Loosen the set screws hold-
'ng the spring-loaded gear, shaft collar and the
8 switch rotors. Slide out the shaft and retain
along with the spring washer, shaft collar and
dial drum. Discard the 8 switch rotors; remove
and discard the 8 switeh stators. Reassemble
the shaft, dial drum, shaft collar and sprine
washer in their original positions.

Remove the nut retaining the worm gear,
saving the ball bearings. Drill ou the front end
of the mounting bracket to elear a 3/16" shaft.
IF'orm the end of a 7/8"” length of 3/16" brass
rod to fit the recess in the front end of the

28

gear. Tin both parts, clamp in alignment and
sweat solder the shaft in place. Install spacer
washers between the front of the gear and the
bracket to place the gear in its original posi-
tion. Place the bearings in the retaining nut,
securing them in place with a smear of grease.
Install the nut in position, tightening so that
the shaft turns easily without excessive play.
Re-install the gear assembly on the bracket,
properly meshing the spring-loaded gear. Set
the assembly aside.

On connector P202, cut loose and discard
capacitors C-232, C-241, C-242, C-243, C-244,
C-245, C-246 and C-299. Slit the lacing on the
cable leading from P-202 to the point where it
is clamped to the chassis. Remove and discard
the white-brown-orange lead running from
pin 12 of P-202 to pin 2 of V-207. Clip the
white lead attached to pin 15 of P-202, pull
through the wiring harness and coil in the
vicinity of V-207 socket for future 24 volt ac
connection, Remove and discard the white-
brown-brown lead running between pin 13 of
P-202 and pin 8 of R-291.

Remove and discard the white-brown-red
lead which runs between pin 14 of P-202 and
the junction of R-289, R-290 and C-296. Re-
move and discard these components along with
the chassis ground lead connected to R-289 and
R-290. Remove and discard R-280 along with
the white-orange lead which was connected to
C-296. Clip the white-red lead attached to pin
11 of P-202 and pull through the wiring har-
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with the great new
440 SL
HAM MICROPHONE

MICROPHONES, HICH FIDELITY AND ELECTRONIC COMPONENTS

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

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

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

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

¢ Commplete with Grip-to-Talk Switch,
Stand, 2-Conductor Shielded Cable.
operate VOX and Grip-to-Talk.

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

highest quality 2 conductor shielded cable.

Cable connector equivalent to Amphenol
MC3M plug.

WRITE FOR LITERATURE: Dept. No. 52-H

Desk
Will

Shure Brothers, Ine., 222 Hartrey Ave., Evanston, Ill

ness to where it terininates at the junection of
R-223 and R-233. Coil the lead at this point
and retain for future B-} connection,

Clip the white-brown-blue lead attached to
pin 16 of P-202 and coil in the vicinity of the
cable clamp for future loudspeaker connec-
tion. Clip the white-black-brown lead attached
to pin 17 of P-202 and coill in the same location
for future phone jack connection. Clip the
shielded lead attached to C-288, discarding
C-288, its mounting bracket and P-202. Pull the
shielded lead through the wiring harness to
where it terminates at C-290. Unsolder and
discard this lead.

Remove resistor R-291 from its socket and
insert a blank plug to prevent future, inad-
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vertent use of the socket. Unsolder the white-
brown lead from pin 7 of V-207 and connect
to pin 2 of R-291 socket. Remove the white-
brown lead running from pin 7 of R-291 to pin
7 of V-214. Install a 756 ohm, 4 watt resistor
between pins 2 and 7 of V-210. Disecard V-207
and clean up the socket for installation of
plug-in filter capacitor.

Remove and discard R-268 which is connect-
ed between pin 3 of V-214 and ground. Un-
solder the white-orange lead which joins pin
3 of V-214 and C-290 from C-290 and connect
to the terminal board pin to which R-280 was
formerly terminated. Connect a two conductor,
shielded cable, one lead to this point and the
nther tD C- 390 and ruute to the frnnt ]r‘mﬁl
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Top view of the converted receiver shows the
HFO box and the speaker mounted on the
front panel. Power supply components are

mounted in the upper right corner of the
chassis.

area for future audio gain control connection.

Lift the ground lead of the rf stage cathode
resistor, R-236, and conneet to an insulated
wire. Route this lead through an existing cable
run to the vicinity of the front panel for
future rf gain control connection. This com-
pletes the preparatory work on the chassis and
we are now ready for the new wiring.

The first step is to mount and wire the ac
power supply components. The Fair Radio
Company power transformer specified in Fig-
ure 4 is designed for surplus conversions and
its use greatly simplifies such jobs as this.
Mount the power transformer, the 6X4 socket,
the fuse holder and the other components in
the general areas shown in the photographs.
If a plug-in filter capacitor is available, it
may be installed in the empty V-207 socket.
Otherwise, remove the socket and install a
twist-lock type capacitor.

Drill a clearance hole in the back of the
case for the power cord and wire the power
supply in accordance with Figure 4, making
interconnection to the previously mentioned
B+ and 24 volt ac points. Route the ac switch
leads to the vicinity of the front panel, along
with a 24 volt ac lead for the pilot light.

Place the new finish plate over the old front
panel and mount all components except the
HFO dial assembly in the locations shown In
the photograph. Note that the squelch control
is replaced by a standard shaft, 1,000 ohm
control. Mount the modified selector switch-
dial assembly in its former location and install
a bayonet type socket with a #1829 lamp so
as to illuminate the dial scale. Remove the
knob from the top of the old tuning drive
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motor and install on the new shaft which ex-
tends through the front panel.

Wire and ground to the panel all common
ground points of the panel mounted compo-
nents and install the lead between the phone
jack switch and the speaker. The 45 ohm voice
coil speaker provides a reasonable mateh to
the 30 ohm output tap and saves the cost of
a line matching transformer.

The new HF oscillator tuning assembly
should now be constructed. The dial drive is
a National Velvet Vernier unit salvaged from
a surplus tuning unit and fitted with a scale
from the junk box. A Bud Minibox is sup-
ported on standoff posts from the rear of the
drive. The tuning capacitor, a 3 plate APC
unit with a 4" shaft, is installed in the top-
center of the box and sub-mounted 3¢”. Mount
the capacitor and drill 4 holes in the top of
the box to match the drive unit mounting
holes.

Mate the capacitor shaft with the dial drive
coupler and mount 4 internally threaded stand-
off posts of appropriate length to the front
of the box. Set the ecapacitor to maximum
capacity and the tuning dial to 100. Press the
posts firmly against the rear of the drive unit
and tighten the coupler set screws. The as-
sembly will be mounted by screws running
through the front panel, the dial drive flange
and threaded into the standoff posts. Mount
the coil form and the ceramic trimmer capaci-
tor, drilling clearance holes for adjustment.
Drill a hole in the right end of the box to
pass the grid lead.

Decision must now be made as to the proj-
ected frequency coverage of the converted re-
ceiver. Crystals in the range of 8,000 to
8,727 ke were used in the original circuit and
full coverage obtained by using various har-
monics in accordance with the following chart:
Air Frequency (me) Crystal Harmonic

1 L 11 L Nl (S T S 11
ROBRUGL .« o pvamri vt S 12
B B R e e 13
L R G S o e L 14
e P20 o L R R 15
175123 1 PR N WSO 16
RABELOO | o cnvaien vaiss s SO oy |

If you are content with the 2 meter band
spread over 30% of the HFO dial, then full
coverage from 100 to 156 me may be obtained
by making the grid circuit tune from 8,000
to 8,727 ke. If you desire maximum bandspread
on 2 meters and are not interested in other
coverage, then construct the unit to tune from
8,250 to 8,500 ke. Wind the coil and wire the
circuit as shown in Figure 5. Extend a heavy,
solid conductor wire for the grid connection.
Using a grid dip meter, juggle the coil slug
and trimmer capacitor to obtain the desired
coverage. Number of coil turns and tuning
capacitor plate spacing may also have to be
adjusted. Final adjustments must be made
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after the set is working.

Install the cover on the HFO unit and mount
on the front panel. Position the panel assem-
bly at the front of the chassis and wire the
components in accordance with Figures 3 and
4. Install the wrap-around sides and back,
using the original hardware. Slide the panel
into final position, engaging the flexible shaft
in the coupler. Install the panel mounting
screws. Set the capacitor gang to minimum
capacity, the dial drum to 156 and tighten the
coupler set screws.

Inspect your work, make an ohmmeter
check and, if all is well, apply power. Tune
in the high frequency oscillator signal on a
local receiver and touch up the coil slug and
trimmer capacitor to give the desired cover-
age. The HFO dial scale may be calibrated
directly or calibration charts made up. In
either case, determine the proper harmonic
from the preceding chart and apply the fol-
lowing formula to determine the HFO setting:

AIR FREQUENCY—12MC

HFO FREQUENCY =
HFO HARMONIGC

Connect an antenna, advance the gain con-
trols and the squelech and you should be in
business. Set the HFO and the capacitor gang
to the desired frequency and then touch up
the capacitor gang tuning for a noise peak.
Signals should be received with good volume
and excellent quality. If 2 meter activity is
limited in your area, the 100 to 108 mc seg-
ment of the M broadcast band is a good place
to get the feel of the receiver. Slope detection
of the M signals results in amazingly good
quality. In normal use, set the HFO to the
desired frequency and use the capacitor gang
tuning control as you would an antenna trim-
mer.

Attractive, functional control knobs and
commercial decals dress up the equipment and
give that commercial appearance. In the unit
shown in the photographs, the wrap-around
cover was given a coat of flat black, spray
lacquer. This contrasts nicely with the bright
aluminum sides of the original panel.

Other refinements may be added as desired.
A cascode preamplifier would undoubtedly im-
prove the signal to noise ratio and provide
more gain. A touch up of the alignment, both
vf and if is definitely recommended and may
be accomplished on a weak signal in the most
used portion of the band. If the audio gain 1s
considered inadequate, it may be substantially
improved by removing the inverse feedback
resistor, R-284.

All in all, this is a very satisfactory conver-
sion. There is lots of work involved but the
low initial cost compensates for that. While
not a “hot” receiver, the stability and re-
liability, effective noise limiter and the over-
all performance make it FB for local work.
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th the NEW TRI-EX

ANK-UP/CRANK-OVER

TOWERS

=<
New Two-Way-Hinge-Over Pilot Base, either in
concrete or earth mounting models, eliminates
climbing . . . eliminates cranes or A-frames
. . eliminates “antenna parties” (one man
job) . . . gets your beam up faster . . .
gets you on the air faster.

b
fl'g

3-STEP INSTALLATION

1—Install foundation unit either directly in
earth excavation, or concrete, as desired.

2—Attach upper base unit and fasten tower
to lower bracket..

3—Raise tower to vertical position with 9-to-1

winch on pilot base, swap holding bolt
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l'i ;:‘f positions, and you have a hinged, crank-
h Zin. up/crank-over SELF-SUPPORTING tower.
&5 g ; ;
U= That's all there is to it!
A PRSE 134
“"1 The new Tri-Ex series is available in 37 and
,,'.-'r‘ > 54 foot models (actual full height is exclusive
\ >t of mast). Design of tower permits use without
A X guying, and the unique 30-degree bracing of
\ S>i|  alternating design assures highest degree of
AL strength and wind resistance.
S
> g
"w HEAVY DUTY SERIES
) i‘g Model HDM-237 2 Section 37 feet
i i< i| Model HDM-354 3 Section o4 feet
.|
0 Tri-Ex manufactures a complete line of com-
-8 munications towers for every ham, commercial,
industrial and military requirement.

See your distributor for complete literature
and prices on the complete line of Tri-EX

Towers, or write direct to:

TRI-EX TOWER CORP.

2920 WEST MAGNOLIA BLVD.
BURBANK, 3 CALIFORNIA
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pi-network coils

provide complete line

Maodel BS0A

Model 851 $35.00 Model 852

$16.50 $39.50
Now—Pi-Network inductors specially
tailored for yvour needs. Here are highly-
efficient, super compact tank coils in-
corporating the unique feature of inte-
gral band switching.

Model 850A and Model 852, now
complement the famous B&W Model
851. All are designed for single or parallel
tube operation on 80, 40, 20, 15, 11 or 10
meters, with top efficiency in Class “C”
or linear operation. Windings give ample
current carrying capacity with optimum
“Q” over the entire operating range.

See these superior B&W inductors at
your dealers now, or write B&W direct
for detailed information.

Canal Street & Beaver Dam Road
Bristol, Penna.

@ Buker & Williamson, Jre.
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Stop That Nolse wit

HYPASS® FEED-THRU CAPACITORS

@® Exclusive Sprague 3-Terminal Networks

® Extremely Effective as R-F Filters Above
2 Mc. Effectively Suppress TVl from
Transmitters, Diathermy Equipment, etc.

Mobile Applications Include Elimination
of Generator and Regulator Hash, as
well as Primary Ignition Noise

Available in a Variety of Ratings from
002 to .5 uF, from 15 to 40 amps, from
50 to 5000 volts

GET THEM FROM YOUR LOCAL ELEC-
TRONIC PARTS DISTRIBUTOR

SPRAGUE PRODUCTS COMPANY

world's largest manufacturer of copacitors
NORTH ADAMS, MASS.

New Product

New two way hinge over
base.

Starting with the tower lying flat on the
ground, one man can hoist this husky, self-sup-
porting TRI-EX tower without the help of half
the neighborhood or a crane. The secret is a
new two-way-hinge-over pilot base which works
so slick you will “ooh” and “ah” when you
see 1t. After the initial hoisting job, the tower
pivots on the higher point of the two-way base
and can be raised and lowered for antenna ad-
justments just as easily as eranking up the old
Model T. And this is a hefty tower, too, all
first class hardware. Another feature that in-
sures maximum tower strength at any given
height is the fact that as the tower rises, the
telescoped sections space out ewvenly, that is,
maintaining uniform overlap and therefore
uniform tower strength. Neat, huh? Minimum
overlap 3' with precision fitting for maximum
rigidity. All sections are heavily built and the
top section (137%8") will accommodate large
rotators. Tower can be any height you wish, up
to maximum, as large heavy duty raising/low-
ering cable renders “stops” unnecessary. Take
a look at one, or send for their literature. It's
in that rare class of hardware that's an
aesthetic pleasure just to see, or to watch in
operation. Really, as the saying goes, built.

TRI-EX Tower Corporation, 2920 W, Magnolia

| Blvd., Burbank, Calif.
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Sturdy, Professional Appearing Custom
lquipment Housings Made From
Readily Available Materials, Using
W oodworking Tools and Techniques.
“Post and Plate” Construction Method
Eliminates the Chassis Problem and
Makes for Easy Assembly.

Fconomical
Custom
Construction

W HILE an ever increasing number of
electronic equipment cabinets are reach-
ing the market, it seems that the exact size
and style to suit the immediate construction
project is never available. While the modular
type housings provide an answer, the current
prices on these items preclude their use in
many amateur construction projects. On the
other hand, if an enclosure is on hand to house
the particular circuitry envisioned, the ugly
problem of locating a suitable chassis takes
OVer.

The obvious answer to both the chassis and
cabinet problem is to build your own. How-
ever, we are not all experienced sheet metal
workers and, even if we were, lack of suitable
machinery can make the work very difficult.
The photographs show a harmoniously com-
patable solution to both problems. Cabinet con-
struction uses rectangular panels of laminated
hardboard and “do it yourself” aluminum,
rigidly secured by slip fit, interlocking sec-
tions of outside corner, tileboard moulding.
The “post and plate” technique of assembly
solves the chassis problem by eliminating the
conventional chassis and using easily fabri-
cated aluminum plates supported from the
panel surface by standoff posts.

The cabinet panels are made of %" tem-
pered masonite which has .02” embossed sheet
aluminum bonded with contact cement to what
is normally the back side of the hardboard.
The aluminum used is Reynolds Metals Com-
pany ‘“do it yourself” stock which is available
in all hardware stores. The stock shown in the
photographs is Reynolds #28 square embossed
pattern and is priced at $2.99 per .02" thick,
36" x 36" sheet. Other styles, available at the
same price and appropriate to this method of
construction, are the #1 plain aluminum, #2
leather grain embossed, #27 wood grain em-

Roy E. Pafenberg W4WKM
709 North OQOakland Street
Arlington, Virginia

Photography by: Morgan S. Gassman, Jr.

This compact scope unit is an example of con-
struction using the techniques developed in
the text.

bossed and the #33 lincane perforated sheet.

The tempered masonite is smooth on one
side and rough on the other. Since the alumi-
num extrusions are designed for use with %"
thick material, it is necessary to remove stock
from the rough side of the hardboard equal in
thickness to the aluminum sheet and contact
cement used for bonding the laminate. When
the material is purchased, have the lumber
vard run the masonite through a planer and
make a #%” cut on the rough side. Some static
may develop to the effect that the masonite is
super-hard and the planer blades would be
ruined on the job. This is not true. The reverse
side of the tempered masonite is little more
than fuzz to the indicated depth and a per-
fectly smooth surface results with none of the
vibration or noise symptomatic of equipment
abuse. Many lumber wyards will make the
planer cut at no cost in the interests of good




Scope foundation unit uses "post and plate”
construction described in text. Screws through
the back of the cabinet are threaded into the
posts and clamp the cabinet together.

will. If not, the charge will be nominal.

The most economical panel size will be de-
pendent on the capacity of the planer. Since
the masonite is available in 2’ x 4" panels at
around $1.00 per sheet and 24" is the maxi-
mum capacity of many planers, this is prob-
ably the size you should buy. Cut, or have cut
at the time of purchase, the planed masonite
in two pieces, 2' x 3’ and 1’ x 2. Cut a sheet
of aluminum to the same sizes and retain the
1’ square piece for future projects. The alum-
inum is soft and may be cut with tin snips or,
according to Reynolds, with household shears.
Roughen the back side of the aluminum with
coarse sandpaper and applv contact cement to
this surface and to the back side of the mason-
ite. There is nothing difficult in the use of this
adhesive but the instructions on the container
must be followed to the letter.

When the cement is thoroughly dry, position
the aluminum over the hardboard and press
together. Be careful. Once the two prepared
surfaces meet, they can not be separated. Fol-
low the paper slip technique described on the
cement container and all will be well. After
the work is in position and the paper removed,
roll the aluminum surface with a rolling pin
to insure a good bond. You are now the proud
possessor of 8 square feet of laminated cabinet
panel material.

The laminated material may be treated from
this point on as if it were ordinary masonite.
Common woodworking tools and techniques ap-
ply. Always work with the aluminum up when
sawing. When planing and filing, exert the
tool pressure from the aluminum toward the
masonite to avoid separating the bond., While
a hand saw may be used to cut the panels to
the desired sizes, a table saw with a cabinet
combination blade will cut the panels so
smoothly that no further edge finishing of any
kind will be required.

A few words are now in order on the pro-
portions and dimensional relationships of cab-

inets assembled from the laminate and the
outside corner aluminum extrusions shown in
the photographs. The front and back panels
are framed with mitered lengths of the alum-
inum extrusion which are slipped over the
edges of the panels and secured in position
with machine serews and/or panel mounted
components. The top, bottom and side panels
are slipped into side rails made from the ex-
trusion and are, in the final assembly, ridigly
clamped in position by the interlocking angles
secured to the front and rear panels.

The aluminum extrusion is so proportioned
that the inside dimensions of the finished cab-
inet will exactly equal the size of the panel
used in each plane. The height of the front
and back should equal the height of the side
panels; the width of the front and back should
equal the width of the top and bottom panels;
the length of the top, bottom and side panels
should be the same and will be the inside depth
of the cabinet. The outside dimensions of the
finished cabinet will, including the projections
of the corner extrusions, equal the size of the
panels used plus %&".

The extrusion used is polished aluminum
outside corner trim moulding designed for use
with %" tile or tileboard. The moulding 1is
widely available and sells for less than $2.00
per 8’ length. The photograph shows the meth-
ods used in mitering the moulding. A small
miter box is employed and a piece of 3" ply-
wood is cut to fit the bottom of the box and
slotted to hold the aluminum extrusion at the

These modular elements comprisz the complete
cabinet.

proper angle. Both angle and straight cuts are
easily made with this arrangement and a fine
tooth hacksaw. A couple of swipes on a sheet
of sandpaper will remove the burrs. The
notches for the butting angle clearances are
easily made with another jig shown in the
photograph. This is a rectangular piece of 3"
plywood with a similar slot located near one
edge and two short slots in either end to guide
the hacksaw blade. A right angle slot is cut
near the center of the jig to complete the cut-
out required at the mitered corners.



The aluminum trim, as supplied, is formed
to angle slightly less than 90°, This is to allow
it to be tapped into place and provide a perfect
fit with the contour of the work. The 100°
angle sawed on the edge of the other jig shown
in the photograph is used to shape the ex-
trusions for a snug fit at the panel junctions.
Two 40° cuts on a table saw will complete the

"End on" view showing how the laminated stock
assembles in the outside corner aluminum #rim.

jig. To form the 100° angle in the extrusion,
place the open side of the angle over the
beveled edge of the jig, place a wood block
over the aluminum to protect the surface and
tap lightly with a hammer.

Ventilation of the inclosure should receive
early consideration. If solid panels are used
throughout, screened type hole plugs such as
those shown may be used. Aluminum eyelets
are also suitable and will provide a profes-
sional appearance. The article by John
Howard, “Aluminum Eyelets Make Good
Fever Medicine,” which appeared in the Sep-
tember, 1960 issue of QST, deseribes the tech-
nique. Holes for this and other purposes are
easily bored with a brace and wood bit. A
standard expansion bit may be used for the
larger holes. Drill from the aluminum side and
back up the masonite with serap wood.

If the equipment dissipates a great deal of
heat, perforated stock should probably be used
for one or more of the cabinet surfaces. Rey-
nolds #33, lincane pattern perforated stock
provides 43% free air space and, if properly
framed, is sufficiently rigid for the average
size panel. A frame of %" x %" flat bar
stock, Reynolds #4, should be carefully
mitered to the exact size of the desired panel.
Secure the frame to the inside surface of the
perforated stock, cut to the same size, with
18", #4 or #6, round or binding head ma-
chine serews tapped into the bar. These screws
should be located about %" in from the edge
of the panel to clear the retaining lip of the
extrusion.

After the component parts of the cabinet
are completed, refinements such as mounting
feet and carrying handles may be added.

Though this is a matter of taste and aectual
requirement, the photographs show the meth-
ods used. Finish is also a matter of personal
taste. The polished aluminum extrusions re-
quire no finish and, as supplied, dress up the
finished product. The embossed aluminum, in
all styles, has an attractive luster and, unless
desired, requires no further treatment. The
same 1s true of the lincane pattern perforated
stock. The plain aluminum sheet, which is
ideal for panels where marking decals are re-
quired, will require finishing. The spray
lacquers, available in pressurized cans, are
ideal for this purpose. Clean the metal with
solvent, roughen the surface with very fine

Jigs and tools used to work the aluminum ex-

trusion. While not essential, they speed up and
improve the aualitv of the work.

sandpaper and apply a coat of zinc chromate
primer. Krylon No. 1319 and Krylon No. 1320
are both suitable. Allow to dry, wipe off the
dust and apply the finish coats. Matching or
contrasting colors may be used on the various
panels. A wide range of colors is available and
factory appearance is easy to achieve.

Considerable variation is possible in the
type of panels used. Styles may be the same
or mixed, depending on the effect desired. The
photographs show one extreme case. Side
panels are cut from green anodized, heavy
weight, corrugated aluminum lawn edging
which is available from Sears Roebuck and
other hardware outlets. This stock is sold in
20, 30 and 40 foot rolls in 2, 4, 6 and 8 inch
widths. The corrugations are compressed to fit
in the slots in the extrusions and the lengths
are made such that, in the final assembly, con-
siderable end pressure is exerted. The result is
a lightweight, stressed aluminum housing that
is amazingly strong for the thing gauge stock
used. The reverse side is not colored so that
the panels may be reversed or painted for con-
trasting color effects.

The small oscilloscope foundation shown in
the photographs is an ideal example of the
cabinet problem, the custom approach and the
techniques used. The writer has a require-




Corrugated aluminum lawn edging can be used
for the side panels in this version of the cabinet.
End clamping the sheets stresses the light
stock and gives strength.

ment for a small, portable scope. While the
kits provide an answer, the physically smaller
kits and commercially manufactured scopes
are prohibitively priced. The obvious answer
1 to build the instrument from scratch. Here
the problems really start. No line of commer-
cial cabinets is available in the configuration
ideally suited to oscilloscope construection.
Further, the scope is one instrument that
does not lend itself to the conventional front
panel and chassis pan approach.

The “post and plate” method of chassis con-
struction is adaptable to commercial eabinets,
standard relay rack panels and the enclosures
described herein. Flat component mounting
plates are supported from the rear of the
front panel by standoff posts. As many decks
may be used as the complexity of the equip-
ment warrants. The material used for the
plates may be flat aluminum, insulation stock
or perforated Vector circuit board if that
method of assembly is preferred.

An ideal material for the standoff posts is
Reynolds %’ round aluminum rod. This ma-
terial is easy to work, sufficiently strong for
most jobs and may be found in any hardware
store. While the rod may be cut to size, dressed
square, drilled and tapped with hand tools,
access to a metal turning lathe makes the job
so much easier, Turn to size, drill each end
of the posts with a number 21 drill and tap
to a depth of about %4’ with a 10-32 tap.

The rectangular component mounting plates
are cut from sheet aluminum stock. While

sheet aluminum in the required thickness is a
bit more difficult to locate than the consumer
packaged Reynolds products, no real problems
should be encountered. Since the dimensions
are small, as contrasted to the stock required
for an equivalent chassis pan, serap stock may
often be used. Since no bending is required,
the harder grades of aluminum are suitable
and will give greater strength. Hole drilling
and cutting is a snap as no close quarter work
is involved in working with the flat plates.
Clearance holes may be used to clear compo-
nents protruding from adjacent decks and will
permit close stacking. The photographs show
this treatment of the scope tube shield. After
all drilling and cutting is completed, an at-
tractive finish may be given the plates by
sanding with coarse grit paper or cloth in an
orbital sander. This will give a *“General
Radio” type finish that may be further en-
hanced by etching.

Wiring of the plates is easy if most of
the work is done prior to assembly. If stacked
component mounting plates are used, bring all
interconnecting wiring to one edge of the
plates. If this technique is followed, the wir-
ing may be completed and maintenance per-
formed by loosening the spacers and opening
the plates up like the leaves of a book. Of
course, if plenty of space is available, use
long standoff posts and full accessibility can
be obtained without disassembly.

Use of the construction techniques deseribed
above can result in equipment that will be
a continuing source of pride to the builder.
There is, of course, work involved. However,
far less effort and skill are required than if
conventional methods are used. Care in cutting
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The :nrrugafe s’rnr.:l\:assebled .
rails forms the top, sides and bottom in this
variation of the enclosure.

the miters in the extrusions is a must for de-
cent appearance. Otherwise, no particular at-
tention is necessary because all worked edges
are concealed by the trim. Try this construc-
tion method and enjoy the freedom of not
being bound fo the dimensions of stock: cab-

inets, . « . Pafenberg




Jim Kyle K5JKX/6
|185]1 Stanford Avenue
Santa Susana, Calif.

Avoid Precise Inaccuracy

OME years ago, the noted British scientist

Lord Kelvin declared that, to be able to

discuss a result or to work with it in any way,
you first must be able to put it in numbers.

Nowhere is this more true than in radio
measurements. Sometimes, in fact, we tend
to be slightly exhuberant about “Putting it
in numbers,” as witness the number of “60
db over S-9” signal reports being bandied
about!

Unfortunately, much of our test equipment
is just about as accurate as that notorious
signal report. Sure, we can tell whether we
have 10 or 100 volts at a given test point—
but ean you say with assurance that the
voltage at that point is 19, rather than 18 or
207 If you can, you have a most extraordinary
nieter!

“But I calibrated the meter just like the book
said,” you may reply. We aren’t disputing
your word. However, the usual calibration pro-
cedures issued by kit makers and instrument
manufacturers don’t guarantee extreme ac-
curacy or precision.

There’s nothing wrong with the procedure,
but one important fact is often overlooked:
the calibration can’t be any more accurate than
the standard source you use.

Many otherwise- conscientious hams follow
a slightly confused course of reasoning at this
stage. “If the meter is only accurate to 3 per-
cent,” they say, “then the calibration standard
I use doesn’t need to be any more accurate
than 3 percent either. The meter won’t be able
to tell the difference.”

A few minutes’ work with some actual fig-
ures will soon show you that the standard-
voltage source you use for calibrating a meter
has to be absolutely accurate if you hope to get
the 3-percent accuracy the meter movement is
capable of:

Suppose that the meter’s full-scale reading
is 3 volts, a common value. That means that its
accuracy is +0.09 volt if calibration is exact.
If the meter is calibrated to absolute accuracy,
and reads 1.5 volts, you know that it’s meas-
uring a voltage somewhere between 1.41 and
1.59 volts.

Now let’'s suppose that you’re calibrating
the meter for the first time, and in accordance
with the kit-makers instructions you’re using
a fresh size D flashlight cell as a voltage stand-

ard. The known voltage, says the kit-maker,
is 1.561 volts. You adjust the calibration con-
trol until the needle points just to the right
of the 1.56 mark, and the instrument is cali-
brated.

How closely?

The flashlight cell’s exaet accuracy is un-
known, but is probably somewhat poorer than
b percent. Let’s suppose that it’s 5 percent
low, and let’s suppose still farther that your
meter’s error at this exact point on the scale
is the full 3 percent, on the high side.

Your true standard voltage was 1.553 volts,
instead of the 1.561 you thought it was. In
addition the meter introduced its own 0.09-
volt error. Effect of the meter error was to
indicate a voltage 0.09 volts greater than the
actual voltage. You set the needle to read 1.561
with a 1.553 volt input. Pretty close. Now put
an accurate 2-volt source onto the meter, and
read the result as 1.892 volts if all the errors
jump to the other side. Not so good, eh? Near-
ly 10 percent error!

If all the small-voltage differences seem to
you like splitting hairs for no good cause, re-
flect a moment. Most kit-type meters are cali-
brated at 1% volts with a size D cell, and
that calibration is expected to hold true for all
other ranges.

Following up our earlier example, suppose
we switech ranges to the 1000-volt scale to
measure the output voltage of a power supply
for a 100-watt transmitter. We read 550 volts
under load.

But what’s our accuracy?

The original calibration involved a 5 per-
cent error from the standard used, plus a 3-
percent meter error, This makes 8 percent
error in calibration. Add 3 percent for the
meter again (we switched scales, remember?)
and we have more than 10 percent error. This
10 percent error must be multiplied by the
full-scale reading to find the probable error
in volts; the answer is 100 volts.

So our reading of 550 volts means that the
actual voltage is somewhere between 450 and
650 volts—and the 600-volt capacitors in the
power supply may suddenly explode from over-
voltage despite that fact that you measured
the unit out well under ratings!

Let’s suppose some more. Switch up to the
3000-volt scale to read the input to your KW




final. Read it out as 2,500 volts on the nose.
Measure the voltage drop (using this same
meter on the 100-volt scale) across a 100-ohm
resistor in the B+ line, and by Ohm’s law cal-
culate the input at 400 ma.

Exactly one kilowatt. Nice and legal.

How’s the error? Remember that 10 per-
cent. Suppose it's all on the low-reading side.
You actually had 2,800 volts going in, at 500
ma, for a total plate power input of 1,400
watts. The FCC was watching. What was
vour call?

We hope we've made our point about ac-
curacy and precision. At this stage, your ques-
tion should be, “But how do I get any better
accuracy without spending a small fortune?”

One of the basic causes for error—which is
easily corrected—is the assumption that a
calibration made on one range will hold true
for all other ranges. You can take a long stride
toward better accuracy by calibrating each
range of the instrument individually.

However, most instruments have only one
calibration control, which affects all ranges.
How can you calibrate them individually?

For a starting point, calibrate the highest
range first instead of the lowest as you're
normally told to do. Then check the calibra-
tion on each lower range, recording the error
at each check point.

If you record each error as a percentage of
full-scale, rather than as an absolute error in
wolts or what have you, you can readily see the
average calibration error. Then all you have
to do to reduce it to a minimum is to adjust
the instrument to be one half the average cali-
bration error toward perfection on any of
its scales.

For instance, if the average -calibration
error is 4 percent in the low direction, and on
the 300 volt calibration you read a 150-volt
standard as 151 volts, you would set the meter
to read 156 volts instead. You get this figure
by taking half of the 4-percent low average
error, or 2 percent low, of the 300-volt full-
scale reading. Two percent of 300 is 6 volts,
and the average error is on the low side, so
vou would set the instrument to read 6 volts
higher than the standard.

Note that in this example the absolute
error on the scale used was increased by the

Fig. |

correction rather than reduced. However, a
recheck of all scales would reveal that average
calibration error had been reduced to almost
zero, since as many scales would read high
as would read low,

If this approach doesn’t appeal to you, your
only recourse is to either calibrate the meter
on the scale you use most often and prepare
correction charts for other scales, or to re-
design the meter to include separate calibra-
tion controls for every scale. Either route
involves its difficulties.

So far, we've talked a lot about calibration
standards but we haven’t actually deseribed
anything of the sort. This brings us face to
face with the question, “Where do we find
a standard to check against?”

Figs. 2 and 3

If you’re rich, you can buy a Weston Stand-
ard Cell, which delivers 1.08 volts at zero load
(and will be instantly destroyed by any load)
for about $100. This is the kind of standard
the people at WWYV use.

However, for ordinary usage, cheaper stand-
ards are available. Taking into account its
probable 5-percent error, the size D flashlight
cell is the least expensive and is accurate
enough for calibration of 3-volt ranges on most
meters.

If you want to be more aceurate, though, a
1.5-volt nominal-rating mercury cell delivers
1.34 volts throughout its useful life; using one
of them for a standard will bring you to the
meter-imposed limit of accuracy on the 3-volt
range, and 10 of them in series will give you
the same accuracy on the 15- or 30-volt ranges.

At the other end of the scale, VR-tube vol-
tage regulators provide a fair standard for
the price. They are rated at 3 percent ac-
curacy for their nominal voltages, and most
are closer than that. Averaging out the read-
ings from five tubes will bring you within one
percent—but this is still a 1.5-volt error at 150
volts.

In between, Zener diodes offer accuracies
to 1 percent at a high price, and to 5 percent
at more reasonable figures.

One way of getting 1-percent accuracy at a



Fig. 4

5-percent price is by use of probability theory.
Since it requires a large number of standards
for each value, it’s strictly a elub-project type
of operation. Here’s how:

Suppose you want an absolutely accurate 39-
volt standard. First you buy, beg, promote,
borrow, or steal as many 39-volt Zener diodes
as you can get (the same principle applies to
VR tubes since the tolerances are tighter, you
don’t need so many of them).

If you get enough units, the laws of prob-
ability tell us that five percent of them will be
within 2 percent of rated value and that 2%
percent of them will be within 1 percent.

Set up a test jig (Fig. 1 shows how), and
measure the voltage across each diode in turn.
Use the same meter on the same scale for all
measurements to eliminate calibration errors.
Then average out the readings. The average
reading, minus the rated voltage of 39, is the
meter error. If the average reading is 42 volts,
the meter is reading 3 volts high.

Now, go back through the stack of diodes,
still measuring with the same meter, until you
find one which indicates exactly 42 volts. That
one is your exact 39-volt standard diode. You
can now return the other 999 units to the man-
ufacturer for a refund.

Another meter calibration scheme which
avoids the astronomiecal numbers of standards
involved in the preceding idea is to plot a
graph.

To do this, you use any standards you can
secrounge. However, try to get standards which
will produce readings at about the same point
on the meter scale.

Measure each of the standards and record
the readings. On ordinary graph paper, plot
the nominal value of the standard on the hori-
zontal scale and the measured value on the
vertical scale.

If your meter and standards have no error,
a line connecting the zero point and the plot
of the highest standard measured should pass
through every plot on the graph, as shown in
Fig. 2. Naturally, in practice, it won't.

Stick a pin through your graph at the zero
point, and swing a straightedge until you find
the line which passes through the middle of
the plots, leaving as many on one side as on
the other, with about the same distance from
the plots to the line on either side. Fig. 3
shows how.

Alternatively, if one of your standards is

much more accurate than the rest, draw a line
through the zero point and the accurate-stand-
ard plot and extend the line across the graph.

Now plot the points where the line you just
drew crosses the wvertical lines which corre-
spond to the readings you recorded. Read back
to the vertical seale to find the corrected values
of your standards.

This procedure is actually the same as the
average-calibration-error technique described
earlier, and on the first run through will lump
together both calibration and standard errors.
To eliminate calibration errors, borrow a
couple of meters from friends.

Measure each standard with each meter, and
average out these readings before plotting the
graph. After finding the corrected values of
the standards, recalibrate all three meters.
For a check on accuracy, locate another stand-
ard with a value different from any used in the
procedure and measure it with each meter.
Readings should agree, within the 3-percent-
of-full-scale limit of accuracy.

AC

You may be saying at this point that all
we’'ve talked about has been de voltage calibra-
tion, and vou're right. The voltage scales of a
meter are the ones most frequently miscali-
brated, and de calibrations are the easiest to
break yourself in with.

In fact, for an accurate ac calibration you
must have access to a scope. In addition, an
accurately-calibrated de meter can help out.

Fig" 5

The first step in an ac calibration is to
temporarily calibrate the scope screen. This is
done by using a pair of 105-volt VR tubes and
a resistor together with the 117-volt ac line
as shown in Fig. 4, and adjusting the scope
vertical gain controls until the flat tops of the
clipped sine waves are 21 horizontal divisions
apart. At this adjustment, each horizontal di-
vision represents 5 volts (to 5 percent ac-
curacy). You can check the calibration with
a known de source by connecting the de source
to the scope input and noting where the top
of the resulting pulse hits the scope screen
scale.

Next, hook up a stiff voltage divided across
your ac supply and adjust it for a peak-to-
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peak output of 141 volts, as measured using
the calibrated scope. RMS voltage of the di-
vider will be 100, to the same accuracy as the
scope calibration. The divided output becomes
your standard for meter calibration.

If your scope has an accurate voltage-di-
vider COARSE vertical gain control, you can
pick up additional calibration points at 10-volt
and 1-volt RMS levels. Make the initial cali-
bration with the COARSE gain at X100, and
proceed as described above for the 100-volt
calibration.

Then switch the COARSE gain to X10 with-
out changing other scope settings, and adjust
the voltage divider for the same indication on
the sereen. Divider output will be 10 volts
RMS. Adjustment of the divider with
COARSE gain in the X1 position gives an
RMS output of 1 volt.

However, even with only one calibration
point at 100 volts, your readings will be far
more accurate than if you follow the normal
kit-calibration procedure of assuming that line
voltage is 117—when it regularly varies be-
tween 100 and 130 volts at most locations,
depending on time of day!

Ohms

With both ac and de voltage scales cali-
brated, all that’s left for you to do is to make
the current and resistance scales accurate. For
not-so-obvious reasons, let’s look at the resist-
ance scales first.

By far the simplest, fastest, and least ex-
pensive way to calibrate an ohmmeter is to
use 1l-percent deposited-carbon resistors as

your standards. These are available for less
than $1 each in virtually all standard values;
get one for each scale, picking the midscale
value. Tape the standard resistors to your
ohmmeter, and calibrate it before each use
instead of zeroing it in the usual manner. This
will give you more accurate readings over
more of the scale.

Amps

Now, with both the voltage and the resist-
ance scales calibrated, the current scales can
easily be set to comparable accuracy. Set up a
calibration jig as shown in Fig. 5, and meas-
ure the resistance of (with power off) and
the voltage across (with power on) the re-
sistor. Plug the figures into Ohm’s Law to
determine actual current through the circuit
(accurate to the same degree as your earlier
readings).

Then break the circuit at the point marked
X and insert the meter, set to the proper cur-
rent scale. The difference between the meas-
ured and the calculated current values is your
meter’s error.

These adjustments take some time, and you
may wonder if there’s any way of speeding up
the process. The answer, unfortunately, is no.
As we said at the beginning, accuracy is ex-
pensive—and if you don’t pay the price in
cash, you must pay it in time. However, it’s
a worthwhile investment—for when you can
put your readings into accurate numbers, then
you can discuss them and work with them. If
the readings are precisely inaccurate, they’re
worse than useless. ... KbJKX/6

Does Your Rig Have ""Hangover''?

Y low-power home-brew rig had the an-

noying habit of blocking the receiver for
several seconds each time the “TRANSIT-RE-
CEIVE” switch was thrown to “RECEIVE.”
This was especially noticeable when the trans-
mitter and receiver were tuned to the same
frequency.

After exploring several possible causes of
this phenomenon, the search narrowed down
to the high-voltage power supply. The filter
capacitors did not have sufficient time to dis-
charge, and kept the transmitter “alive” for an
agonizing eternity whenever I signed over to
the OM at the other end of the QSO.

The bleeder resistor was checked, and found
to be OK. Reducing the ohmic value of this
component would discharge the capacitors
fester, but the voltage would be pulled down,
and ‘he bleeder would waste power. The final
soluti)n was simple and effective. A single
pole, double throw switch was substituted for
the original SPST in the negative return of

the high voltage supply, Connected as shown
in the diagram, the switch opens the B— re-
turn and shorts out the B4 when thrown to
the “TRANSMIT” position. R1 is a 50 ohm,
256 watt resistor whose function is to protect
the switch from burnout by limiting the dis-
charge current. .o W2WYM



Wayout Measurements

with close at hand equipment
or

vou to can be a standard

EvERY carpenter sharpens his tools before
using them. Most electronics workers do
not. Electronics is the only field I know of
in which measurement equipment is considered
separately. Perhaps this is because many of
us view measurements and calibration as the
special task of the instrument laboratory. Any-
way, why bother? My VOM is pretty accurate.
Or is it? Of all the measuring instruments,
the D’Arsonval movement is the easiest to lose
its accuracy due to shocks, magnetic fields and
temperature. If ten hams or technicians com-
pared voltage or current readings with their
VOM’s, there probably wouldn’t be two alike.
The service technician avoids this problem by
allowing 50% tolerance on all his readings.
In faet, most current commercial equipment
allows this much wvariation in most circuits.
But times are changing. Color TV, transistor
radios, industrial applications of electronies,
all require a greater accuracy of equipment,
Modern equipment is using circuits whose
margin for error is close to zero. This is a
direct result of greater finesse in design, but
knowing this doesn’t help you troubleshoot
equipment that apparently has every voltage
and resistance wrong.

Okay, so you will agree with me. But you
say, my junk box doesn’t have any General
Radio equipment in it. Well OM, clamp those
cans tight:; vou are about to hear some methods
of checking to 1% with equipment you have on
hand, or can get for less than $1

You will need at least one rf ammeter, 1 to 10
amps, 1 or 2 59¢ 1% resistors, and a standard
cell. Ah ha, you say, that guy’s been under a
bench in an instrument lab too long!

But really, almost everyone has a poor man’s
standard cell around. A mercury cell, of course.
All manufacturers state their mercury cells to
be 1.345 volts, but all we need to know is that
they are 1.35 volts within 1%. 1% 1s a very
good place to stop in calibration work; any less
will not be accurate enough, and any more will
drive you crazy trying to maintain it. Calibra-
tion is really very simple, isn’t it? Wipe that
smile off your face, though, because you will
have to know differential equations to under-
stand the rest of this article.

Carl Henry
1910 Kirby Ave.
Chattanooga 4, Tenn.

Shook you up with that I bet! Oh well, go
on to the next article on “how to transistorize
your mother-in-law.” But for the rest of you
stalwart amateurs, I shall continue.

The first item we are interested in is the
measurement of voltage. The mercury battery
can be used to check up to 10 volts or so. For
higher ranges, use a setup as in Fig. 1. The
accuracy of the meter used for this is not
important. The resistor’s accuracy will deter-
mine the accuracy of the voltage.

The ac section of your VOM is harder to
check. For this you must have an rf ammeter.
About 1 amp is fine, but you can make do with
a higher range. The purpose of this meter is
to compare a de volt, which we can now meas-
ure with some degree of precision, with an ac
volt. We can do this since a thermocouple type
meter depends on heating effect for its indica-
tion, and is good from de to the frequency
where skin effect begins. However, for best
accuracy, reverse the meter and average the
readings. Fig. 2 illustrates the ecomparison
method of getting an accurate ac voltage from
6 to 600 volts. The rf ammeter will also allow
you to compare de to ac current, if your meter
has such scales.

Now you have an accurate dc volt, de realst-
ance (59¢ precision resistors, remember?), and
ac volt. Using Ohm’s law you also have an
accurate de and ac amp, with one other item.
The other needed item are several 1%, 20 or




Fig. 2

30 watt resistors. You probably have many of
these already. Due to the way they are made,
power resistors are usually within 1% toler-
ance. They make very good precision resistors,
and will allow you to check up to 10 amps
with a known voltage, giving you of course a
known current.

Now you have an accurate volt, ohm, and
amp. What’s left? Well, how about impedance?
Also, from time to time you need to know ca-
pacitance, inductance, Q, and dissipation fac-
tor. To measure these items, we will call on
more comparison cireuits and an accurate ohm-
meter.

Use the circuit of Fig. 3 to determine the
total impedance of the component under test,
at the desired frequency. You can check the
component at several frequencies, and graph
the results if you wish. The method is one of
comparison, and the accuracy of the indieation
meter is not involved.

To determine inductance or capacitance, use
the following method. First determine the im-
pedance using the system shown in Fig. 8.
Then, set up the circuit in Fig. 4. Using
graph paper, set up the vector shown. To do
this, draw out the measured voltage E2 on the
X axis, to the right. Draw an are from the
center of the graph, having a radius or length
E1l, and draw an arc from the end of the E2
vector. At the intersection of these area, to the
zero point, draw in E1. Draw in E3, and drop
a perpendicular line from the E1-E3 point to
the X axis. You ean do this with a protractor.
Now, if you have set up the graph in volts
per division, you can read the voltage drop
across the resistive component of the impe-
dance directly from the graph. Voltage and
resistance ratios are directly comparable, so
vou can determine the resistive part of the

Fig. 3

impedance by Ezr R2. Now you have the re-

E2
actance by the following relationship: X equal

VZ2—R2. Remember to graph inductive re-
actance upward, and capacitive reactance
downward. The capacity or inductance can be
calculated directly from the reactance value.
Remember too that nothing holds still in elec-
tronies, so check at several frequencies if you
want a more accurate result. The Q of a coil
can be found without further measurements.
Use this formula: Q equal Zx or XL. The

_ Zr R
dissipation factor of a capacitor is a reciproeal
relationship, or: D equal Zr or R .

Zx Xe

I don’t expect there to be any drop in
the sales of impedance bridges when this
method is published, but it does demonstrate
that many types of accurate measurements
can be made with simple equipment.

From time to time you may have ocecasion to
measure the output impedance of an amplifier
or oscillator. This can be done with a simple
method. First measure the output voltage with
an open circuit. Then add a variable resistance
across the output, and vary it until the out-
put drops to half its open ecircuit value. Dis-
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connect the resistance and measure it. This is
the complex output impedance at whatever
particular frequency you are using. Be especi-
ally careful of distributed capacitance in test
leads at the higher frequencies. Keep all circuit
connections short. Microphone impedances can
be determined in a similar fashion, but due to
low level from the mike, you will want to use
an amplifier between the mike and resistance,
and the indicator.

To determine the input impedance of an
amplifier you use the same method on the input.
Leave the indicator (voltmeter or ’scope) on
the output, and connect a variable resistor in
series with the input. With some source of a
signal such as an audio oscillator on the input,
adjust the input voltage for some convenient
output, but don’t overload the amplifier. Now
increase the value of the variable resistor,
which has been set at zero, until the output



drops to half its value. The complex input
impedance is equal to the value of the variable
resistor. This impedance is a combination of
series and parallel capacitance, inductance, and
resistance. You can see that the term complex
means exactly that!

Loudspeaker impedances can be determined
using this method. Try a speaker at several
different frequencies in the audio range. You’'ll
be surprised at what you find.

Transformer ratios ecan be determined by
checking the input impedance with the output
winding loading determined by a known fixed
resistor.

In all these measurement methods, remem-

ber to use sine waveforms, if at all possible.
Most ac voltmeters will read incorrectly in the
presence of harmonics. Keep test eircuit capaci-
tance and inductance to a minimum by using
short (relative to frequency) test leads.

The above discussion will serve to demon-
strate to you that accurate measurements can
be made using very simple tools. Or, “most
progress concerns sharper tools and simpler
methods.”

References: ELECTRONIC MEASUREMENTS—Ter-
man and Petit.
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On Soldering

David Heller K3HNP

UCH is available in the handbooks, con-

struction guides and in the minds of com-
munications people everywhere on how to
solder. There’s probably no question that every
amateur must make frequent soldered con-
nections even if he never built a thing in his
life, and it's unfortunate that much soldering
is improperly done — either with Improper
solder, the wrong flux, the wrong iron — or
with improper technique. But technique is sel-
dom the cause of failure. Most hams are pretty
good with the soldering iron. Because they’ve
been using the wrong equipment so often
they’d have to be good to have their equipment
work at all.

About the solder itself: it is a mixture (al-
loy) of tin and lead—as you know—and comes
in various grades, such as 40-60, 50-50, 60-40,
ete. The first number is always the proportion
of tin. The difference between grades is the
melting point, strength and cost.

Melting points of various combinations are:

40-60 460°F
50-50 425°
60-40 371°
63-37 361°

But the solidification temperature is 361° for
all. The in-between range (such as 361° to 425°
for 50-50) is the plastic range, in which the
solder has no strength, and is mushy. If a
joint is moved even slightly while cooling
through this plastic range the all-too-familiar
“cold-solder” joint inevitably results. Please
note now that the 63-37 mix has no plastie
range. Is this a solder that won’t produce cold
joints? Strangely enough, it is! It's possible
to make a bad joint with 63-37 (Eutectic)
solder, but not if any attempt is made not to.
As the mix gets lower in tin content the plastic
range expands, making good soldering more
and more difficult.

I like to solder with the least possible heat,
for I'm somewhat annoyed to see the wax flow
out of little condensers and the insulation melt

off wires. It seems as though the diode and
transistor people warn about too much heat,
also. So why not choose 63-37? It does melt
at a lower temperature than any other solder.

Is there any difference in strength between
grades? Not enough to talk about. How about
cost? Today lead sells for 13 cents a pound,
and tin, $1.04 per pound. So the tin content
determines the price, and 63-37 should cost
about 1% times as much as 40-60. It does.

So it would seem from above that 63-37
solder is the best for radio construction. It is.
Get a small piece from one of your engineer
friends and try it. Second best is 60-40, which
has a big advantage—it’'s much more easily
available. If you are now using a lower grade
60-40 will seem so much better that you’ll prob-
ably be satisfied. But 63-37 is even easier to
use—and costs only about 5 cents a pound
more. Bother yvour dealer until he stocks what
you want.

About flux: this is a bigger unknown than
anything else in soldering. In my work I've
accumulated several hundred different flux
samples; seldom do the claims correspond with
results. The important thing to remember is:
Use a rosin radio flux only. Never use a chlor-
ide ‘“‘acid core” flux or the “non-corrosive”
paste fluxes on electronic equipment; they’re
as non-corrosive as hydrochloric acid and a
lot harder to get rid of. Don’t even use your
radio soldering iron with acid core or paste
fluxes—the stuff won’t evaporate away, and
the corrosive materials will end up just where
yvou don’t want them. The only way to remove
these chloride fluxes is by serubbing with hot
soapy water! Follow the warning in kit in-
struction manuals: don’t use acid or paste
fluxes.

Even in rosin cores there are many different
compositions. Those of the reputable manufac-
turers are properly compounded and both safe
and effective; bargains can give much trouble.
Satisfactory fluxes include National Lead
(Dutch Boy) Hyax, Kester ‘44’, and others.
Some have rather interesting claims based on
special shapes of the flux cores: multiple cores,
stars, ete. These have no demonstrated value

at all.




There are many special fluxes for aluminum,
corroded brass, steel, etc. which can be used
in electronic equipment under controlled con-
ditions, These are best neglected—the uses are
specialized and the fluxes are not generally
available.

The choice of soldering irons seems usually
to be made on the basis of convenience—not by
what the job requires. The soldering iron needs
only get sufficient heat to the work to get the
joint (not just the solder) to the solder's melt-
ing point. Most of the small “pencil irons”
won’t do this on larger joints. The proper tool
for most soldering is a 100 watt iron with a
3¢ inch plug tip. The pencil iron is often good
for fine wires in tight places, but the big one
will do a better job faster most everywhere.

The guick-heating gun is a common tool

these days; this is a poor choice for construc-
tion, though acceptable where only one or two
rapid connections need be made. The proper
heat is almost impossible to maintain, and
heat transfer is poor. Too small an iron will
often overheat parts simply because it must be
kept on a joint too long.

Chassis soldering requires a 200 or 300 watt
iron. If one isn’t available, better use screws.
But a big iron is nice to have for soldering
antenna connections on windy days. A big iron
is a good tool to have in the shack—the uses
are more frequent than might first be thought.

No—nothing here about how to solder once
you have the proper solder, flux and iron.
That’s all covered in the various handbooks,
and especially in the construction manuals of
Heath, Eico and other kit manufacturers.

Surplus Audio Accessories

Lately released surplus handsets, micro-
phones and speakers are fitted with a new
type, 10 contact quick connect-disconnect audio
connector. The accessory plug is the Amphenol
number 164-28 (Military U-77/U) and the
Amphenol 164-7J (Military U-79/U) is the
mating chassis receptacle. The schematic shows
the connections of the H-33/PT handset which
is representative of the types available. Termi-
nation is standardized, although some hand-
sets have only a single section switch.

Before you reach for the cutters to snip
off the new fangled termination and substitute
the old familiar PL-566 and PL-68, THINK.
These connectors are rugged enough to with-
stand the roughest field conditions and, at
the same time, attractive enuogh to grace the
panel of the most sophisticated equipment. The
receptacle mounts in a single 1” round hole
with lock nut. The photograph shows the
simple assembly details of the plug and recep-
tacle. To cinch the argument, Olson Elec-
tronics, 260 S. Forge Street, Akron 8, Ohio,
lists the U-79/U chassis receptacle on page
21 of their spring catalog at 19¢ each or six

Handset, H-33/PT (Top) is the most common
field radio handset. Handset, H-90/U (Bottom)

is a conventional communications handset, fitted
with the new connector.

for a dollar.

The accessories reaching the market today
are only a trickle of what will come and the
new connector is the standard. The photo-
graph shows two of the currently available
handsets. One is the new configuration and one
the old. Both are fitted with the new style
connector. Get in line . . . you can’t afford not

Thu_l_.l-'??/U female chassis receptacle (Top) and
the U-77/U male plug (Bottom), shown in the

exploded view, are the most popular of the new
audio connectors.

Schematic diagram of Handset, H-33/FI'. The
wiring of many other handset types is identical.



Two Meter Transceiver

I F you have been listening on the VHF bands
lately, you must have noticed that almost
everybody is using a transceiver of one type
or another. Almost all of these transceivers
are commercial. Most amateurs sound horrified
if you suggest building, instead of buying, a
transceiver. The typical arguments are that it
1s cheaper to buy than to build, the parts are
very expensive, they never work right, com-
mercial units are easier to use, home-brew
units do not have the appearance of commer-
cial gear, or, some other ridiculous statement.
It is not cheaper to buy than to build, even if
you buy all the parts new. Parts are not ex-
pensive and the majority of them ecan be gotten
out of the junk box. If any care is taken in the
construction of home-brew equipment it will
work just as well, if not better, than commer-
cial equipment. With a little planning, home-
brew equipment can be easier to use than
commercial equipment. As far as appearance,
most commercial equipment does look better
than home-brew, but I have seen home-brew
equipment that will compare with commercial
gear,

I wanted a two meter transceiver for the
mobile that would have reasonably low power
requirements because I use the rig a good part
of the time with the motor off. The object of
the project was to build a good mobile rig at
the lowest possible cost.

A careful look through my junk box dis-
closed that most of the necessary parts would
not have to be purchased. An old television set
can provide approximately 75% of the parts
needed. The remaining parts can be obtained
from a defunet FM tuner, the junk box, or by
purchasing them. Most values of resistors are
not very critical, and one close enough to the
necessary value can be found in almost any
television set. The same applies to condensers
except where one is being used in a resonant
circuit. Tubular condensers are not very good
for rf by-passing. For rf by-passing ceramic
disecs are recommended, and are necessary
above 50 me. It is permissible, however, to
substitute values slightly different than the
specified value. For example a .002, .005 or
some other similar value can usually be sub-
stituted for a .001, although a .001 is recom-
mended above 100 mec. At two meters, the

Larry Levy WAZ2INM
| 114 East 18th Street
Brooklyn, N. Y.
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inductance of the leads becomes important, and
the condensers should have the smallest pos-
sible physical size.

The chassis is an open end type with alumi-
num plates on each end to form the front and
back panels. The chassis is not used in the
conventional manner because the wiring is on
what normally is the top to make the construe-
tion easier. The size is not critical, but it
should be big enough to fit everything on it
without excessive erowding. The chassis used
for my transceiver was 8" x 10” x 2” with the
end plates being 8’ x 4%"”. This size was
chosen only because the chassis was in my
junkbox.

The power supply used in the mobile is
external to prevent vibrator hash. It is the
power supply from an old auto radio, but any
supply delivering about 250-300 v at approxi-
mately 50-756 mils can be used. The heaters
are wired for 12 volt operation but they can
be wired in parallel if the rig is going to be
used on 6 volts. An ac supply was included in
the unit because it increases the usefulness of
the transceiver. The power transformer was
taken from an old fm tuner. Since the trans-
former did not have a 12 volt winding, the 5
volt and the 6.3 volt winding were connected
in series and phased to give 11.3 volts.
Although this is shightly lower than the tubes
are supposed to have, the rig works fine at this
voltage, If the transceiver is to be wired for
use on 6 volts, only the 6 volt winding is used.




Any power transformer giving between 250
and 300 volts will work fine. The rectifiers used
were 300 volts piv. silicons, although a 6x4
or 12x4 will work, Filter choke “L” can be
any small choke. If one is not available, a 200
ohm 10 watt resistor can be substituted, but
this will result in slightly reduced plate vol-
tage. S2 is a DPDT rotary switch and should
have a low loss type of insulation as it is also
used for switching the antenna. The tuning
indicator is a 1629 tube which is available on
the surplus market for about 25¢. For 6 volt
operation, a 6U5 or similar tube can be used.
These tubes have different bases and pin con-
nections than the 1629.

The transmitter section uses two tubes and
is quite simple to build. It uses 8 me rocks and
the final runs straight through. The approxi-
mate power input is 5 or 6 watts, which is
sufficient for local work. When conditions are
right, quite a large distance can be covered
with this power. One-half of a 6AWS8 is used
as the ose.-tripler. “RFC” can be a 2% mh
rfe with “C1l” being about 150 mmfd. A
smaller rf choke like the ones used in the 21
me if strips of old TV sets ean be used by
changing the wvalue of Cl to approximately
39-60 mmfd. The plate coil is a slug-tuned coil
tuned to 24 me. Slug-tuned coils were used
throughout the multipliers and once tuned up
around the center of the band are broad

ervugh to work over the entire band without
readjustment. To help prevent oscillation in
the final, a shield is placed across the socket of
V2 to prevent coupling between L6 and L7. C4
is run through a small hole drilled in the
shield, not over or around the shield. The
shield is made from the top of a beer can. The
top is cut in half and soldered across the
socket. No trouble was experienced with oscil-
lation in the final, but the final was neutralized
anyway. For those who are interested in
neutralizing the final, a 1” neutralization stub
was soldered on the grid pin of the final. Plate
and sereen voltage was removed from the final
and grid drive was applied. The position of
the stub was adjusted for minimum feed-
through, using a GDO as an indicator. No
trouble should be encountered in getting the
transmitter to operate properly if all the leads
are kept as short as possible and grid leads
are kept away from plate leads. The layout is
not very critical although keeping the stages
in a straight line is recommended. There is
more than enough drive to operate the final
properly if everything is working and all the
multipliers are tuned properly. A 6AWS8 can
be substituted for V2 but a 6AUS8 doesn’t seem
to give enough drive as V1. Substituting a
6CX8 for V2 is not practical for 12 volt opera-
tion because of the difference in heater cur-
rents. I tried one just to see how much dif-
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ference there was, using a 955 as a heater
ballast in parallel with V1 to make up the
difference of 150 mils in the heater current.
The efficiency of a 6CX8 on 2 meters proved
to be much poorer than a 6AU8 or 6AWS, so
that idea was quickly discarded. To use a vfo
with the transceiver, short the cathode of the
osc. tube to ground. The 8 mec output of the
vfo is fed into the xtal socket. The stage acts
as a tripler.

The final amplifier is high level plate and
screen modulated by a 12BY7A. Since I did
not have a suitable modulation transformer in
the junkbox and I did not like the idea of
going out to buy one at the current prices, I
used a vertical blocking oscillator transformer
from an old TV. It works fine and I have
ootten excellent reports on the quality and per-
centage of the modulation. The unit used had a
1:1:1 ratio with impedence being unknown. It
was connected as a 1:1 auto transformer leav-
ing the other winding disconnected. The speech
amplifier is % of a 12AT7 followed by the
pentode half of a 6U8. For anybody who 1Is
curious as to why I did not use the triode half
of the 6U8 as the other speech amp, the reason
is that one half of the 12AT7 is being used as
the local oscillator of the receiver and using
the other half as the receiver audio might
affect the stability., A Z-144 is used to keep rf
out of the modulator, as any rf getting into
the modulator can cause some awful feed-back.
A 10 mfd electrolytic and a 27K resistor are
used to decouple the first speech amp and
prevent any tendency toward motor-boating.
The modulator has more than sufficient gain
for even low output crystal microphones.

The receiver section is a single conversion
superhet and although it is not very compli-
cated it works quite well. 10.7 mec 1f trans-
formers were used because they were available
from an old FM tuner. The image frequency is
far enough away to keep the level of the
images low enough so they are not noticeable
without using any kind of bandpass circuitry.
The layout should be in a straight line for the
best and most stable performance. The first
rf amplifier has a shield across the socket to
prevent oscillation caused by coupling between
L1 and L2. L1 is a air-wound coil tuned by a
small piston capacitor. A slug-tuned coil could
be used but I felt that a higher Q coil would
help image rejection. The tap on L1 is adjusted
for maximum signal to noise ratio. It will be
approximately 14 of the coil from the ground
end. L2 is a slug-tuned coil tuned to 144 mc.
The coil forms should have a slug as designed
to operate at this frequency. (The same goes
for the multiplier coils in the transmitter.)
The coil forms used came out of the tuner of
a television set and were used for tuning the
higher channels. Care should be taken to pre-
vent any coupling between the input and out-
put of the rf amplified by leads running near
both coils that could couple rf between them,
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oscillator is tuned 10.7 mec lower than the
received signal. The oscillator tuning conden-
ser, C3, is a dual condenser of about b mmfd
per section. One like this was not available so
it was made by ripping plates off a condenser
with more capacity leaving one rotor and one
stator plate in each section. To get a more
favorable tuning ratio a small ceramie trimmer
of about 1-5 mmfd can be placed across the
entire winding of L3, and by playing around
with the inductance of L3 and the trimmer,
almost any tuning range of C3 can be achieved
(within reason). C2 is made up of two one
inch pieces of insulated wire hooked around
each other. The way the unit was laid out, V7
was nowhere near the mixer so a 20 mmifd
capacitor was connected from the plate of V7
to a 6 inch piece of RG58/nu and C2 connected
to the other end of the coax. The if amplifiers
are not very much trouble to wire, the only
precaution necessary is to keep the grid leads
away from the plate leads. CR4 and CR3 are
used as a full wave series noise limiter. The
value of R1 should be adjusted to limit at
100% modulation, the value depending on the
diodes used. CR2, CR3, and CR4 should all be
of a type that has a fairly high back resistance
and low forward resistance.

Push-to-Talk

Push-to-talk was not included in the rig. If
anyone would like to include it in the rig, the
only additional parts required are a 500 ma.
silicon rectifier, a 12 vde dpdt relay, a 100 mid
25v miniature electrolytic condenser, and a 3
or 4 ohm resistor. The use of a de relay per-
mits usage in the mobile. The rectifier changes
ac to de when the rig is used on ac and has no
effect when the rig is used in the mobile. The
electrolytic eliminates relay chatter. The ptt
switeh is connected between X and Y. The
relay replaces S2. R2 can be omitted but it
protects the silicon rectifier from damage due
to surge currents. This ptt system is in use in
another rig and it works fine. For 6v use, a 6v
relay could be substituted and will probably



work as well, although the voltage drop across
the rectifier may cause problems with some
relays. The way the rig is wired, only one
pole of the relay is needed to switech from
transmit to receive, the other pole switeching
the antenna.

Smoke Test

After the wiring is complete and ecarefully
checked for errors, shorts, and similar things,
the next step is usually to give it the smoke
test. This consists of turning it on and watch-
ing for any smoke, as from burning resistors,
ete. If there is none, and everything looks nor-
mal, you can try tuning up the transmitter.
Using a grid dip meter in the diode position,
tune L4 for maximum output, using a crystal
near the center of the band. Do the same for
L5 and L6. If everything is operating correctly
it should be possible to load the final to full
output. For testing, a dummy load made from
a number 47 pilot will work. Assuming the
transmitter is now working, plug a mike in
and test the modulator. If you are using a
pilot for a dummy load, it should get con-
siderably brighter when you speak into the
microphone,

To align the receiver disable the oscillator
by pulling out V7. Using a signal generator,
apply a signal at the grid of V6 and tune T4
for maximum. Then work back to V4 using
the same procedure. Now plug in V7 and make
sure the oscillator is tuning the proper fre-
quency. Using a 2 meter signal or the spot
position on the transceiver tune L.1 and L2 to
maximum output. The tuning indieator, V11,
can be used as an indicator for alignment.
Next, using a weak on the air signal, adjust
the tap on L1 for the best signal to noise ratio.

The transceiver should now be ready for on
the air tests. Before putting the transmitter
on the air make sure that there are no para-
sitics and that all the coils are tuned to the
correct frequency. To use the transceiver the
only tune-up necessary will be the final tank
circuit, all the other coils being broadband
enough not to require retuning. Tune the

trausmitter fur maxaimum 1ndieation on V11.
viir will also be a tuning indicator for the
receiver. The case was made from a piece of
perferated steel which can be purchased very
reasonably in most hardware stores. Putting
the case on slightly detunes L3 but this was

quite easy to correct, as the difference is only
a few hundred ke.

I have gotten excellent results with this
transceiver, and it seems to compare favorably
with commercial equipment. The total outlay
for my unit was approximately $5.00, with the
rest of the parts coming from the junkbox.
Even if most of the parts are purchased, with
a little shopping around it should be possible
to build this transceiver for approximately $30
to $35. At this price, it is almost impossible to
get anywhere near the performance per dollar
by buying a rig. It works wonderfully in the
mobile, and the receiver doesn’t drift notice-
ably with changes in operating voltage that
are typical of mobile operation. The appear-
ance 1s greatly improved by spraying the
panels and the use of decals.

The unit deseribed here has given me many

enjoyable hours of operating, both at home
and in the mobile. . .. WA2INM

Coil Table

L1—5t #20 wire 38" dia. spaced approximately 14"
tapped at 115t. from grounded end.

L2 —4t #20 wire on 34" slug tuned form spaced 14",

L3 —3t #20 wire 9" dia. spaced approximately 3,”, ct.

L.4—15 turns F20 enameled wire on 14’ slug tuned form.

Li—b turns FH20 enameled on 14 glug tuned form
spaced 34",

L6—4 turns #20 wire on 14’ slug tuned form spaced 34",

L7—10 turns, et #20 wire %’ dia. wound 6 turms, 14’
space and 6 more turns, the overall length being ap-
proximately 1147,

L.8—3 turns insulated wire in the 14" space in the center
of L7.

Note: The coils as given should resonate at the correct
frequency. If one of them fails to do so, this can be cor-
rected by either spreading or squeezing the turns, de-
pending on whether the coil is lower or higher in
frequency.

Errata

A couple of clarifications of the diagram are
in order: The plate choke is an Ohmite Z-144.
The B-plus for the V8 doubler should conneect

to the “xmtr B-plus” to give less signal on
“Epﬂtﬁn

Soldering Tips

Emergency tips for the Weller and similar
type soldering guns can be made from a piece
of #12 copper wire (solid). To make a tip,
just bend the wire to the approximate shape of
the original soldering tip and squeeze the cen-
ter % inch together to form a heat sink with
which the soldering is done. WA2INM



Swan Engineering Co.
SSB Transceiver

IS YOUR SIX METER CONVERTER

Gis il . e Tk
SW-175 3.5-4MC, SW-140 7.2-3 MC
SW-120 14.2-14.35 MC —

If it’'s watts per dollar you want
If it's receiver per dollar you want

If it’s operating pleasure you want. Home 0. |
mobile. Check this one, ‘

130 watts PEP input to 6DQ5 Power Ampli- -~
fier.

High frequency crystal lattice filter; 3 Ke.
nominal bandwidth, used for both transmit
and receive. _

Unwanted sideband down approximately 40
db. Carrier suppression approximately 50
db.

Transmits automatically on receiving {fre-
quency. :

Exceptional mechanical, electrical and ther- OD IEF .
mal stability. Frequency is practically -
unaffected by voltage or temperature vari-
ations, or by vibration when driving over
rough roads.

Receiver sensitivity better than 1 microvolt
at 50 ohm input. We solved that problem

Smooth audio response from 300 to 3,000 | 1.
cycles provides excellent voice quality for ITlDl]th d£0. WE are wotr kmg
both transmitting and receiving. -

Control system designed for greatest ease of on your 2 meter low noise con-
nlmbile ﬁpiera%nni. Frn{r]tlpanelé:nntrnlsﬂlr;-
clude: ain Tuning, Volume, Carrier Bal- .
ance, Microphone Gain, Exciter Tune, P. verter now.

%. TDI.#]% 1;' # Lgacl}.. T-RS SWiE:h’ Supply
n- witch, an une Switch. 3 y

Maiﬁhﬁ%ﬂiﬂg gnntrni' is Cﬁ:{;‘g a}tnal _smzuciéh. 1§ you are STILL hElVlIlg
wi :1 tuning ratio. Calibrated in c. -
increments. overload problems with your

Transceiver produces apprnxi;nately 25 watts ¥ N
carrier output on AM by simply adjusting 81X meter converter why don’t
the Clgrrier Bﬂ{?l}ﬂetcﬂ_liltrﬂl- Receives AM Model
signals very satisfactorily.

3-Cireuit microphone jack provides for Push- you buy our new Telco Mode
o-Talk operation. ’

POWER SUPPLY REQUIREMENTS: 201. Only costs $37.40 post

275 volts DC, nominal, at 90 ma., receive and trans- paid

mit. -
w ﬁlu gg, nominal, :l;l 25-200&“*, transmit unl:ci
ts . ti ias, at i i
‘;ru“’mi'_ neganve 1as, o ma receive a B/Iake ChECk pﬂ}rable

12.6 volts AC or DC at 3.45 amperes, for filaments.
Heath HP-10—HP-20.

A revolutionary new de-
sign by Swan Engineering

TO
provides single sideband
communication at a sur- $275 -I- APETONE ELECTRONIC
prisingly low cost. The
one-band design gives ex-
NET

ceptional high quality

performance in all re-
LABORATORIES
The following models are

available—

SW140-5W120 99 Elm Street, West Newton 65

E|.|.|0'|T ELECTRONICS, INC. Massachusetts

418 N. 4th AVE., TUCSON, ARIZ. |
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Medalist Capacitor

Lhdy, i
Substitution

NOW! from E-Z WAY Economical
h -

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

g
A ol
e ——

e —

Here is a self-supporter that is top
favoriteofradio amateurs around the
world. The famous E-Z Way design

1S Now Better Than Ever! 55,000

I fiilugrlgtheéei?igzufrtifil et?a;ng pr;gvle?r; capacitor substitution box is an absolute
|| design to assure you of the sturdi- : necessity in any development work involv-
| est, most versatile tower your money ing the audio freqqeney and low radlq fre-
I can buy! Cranks up—cranks down— quency ranges, if a job is ever to get finished.
| tilts over— stands alone. Seethe While it is no substitute for a ecapacity bridge,
" complete E-Z Way line at your near- by the same token, the bridge is no substitute
4 st distributor. for the substitution method of finding the
I proper capacity value for a particular situa-

" ¥ Put your Tribander ot 41' in tion. Examples of its use are, tuning RTTY
70 mph wind (125 mph crank- filters, audio filters, speech clipper filters, de-

ed down to 24’). termining the proper capacitor size for shaped

audio response in amplifiers and modulators,

ilt . 55 : : . .
W Tilts over for E - Z access determining suitable coupling values in multi-

S0 N Vi PN i e

SRR | vibrators to achieve a desired wave shape, just
"'(/ ¥ Mounts Ham-M Rotor inside tE.l mention a few. Most of us rear back In
| tower head. Top radial bush- dismay at the cost of capacitor decades a:nd
A~ ing and vertical thrust bearing. try to get around the problem by an excessive
iy | expenditure of time on a trial and error basis
izl" i 5“‘?‘*? "ES'* locks tower at (lots of both). But the need keeps reoceurring
- desired height. No weight on to “bug us” or the friend down the street.
.” the cables. !

l =3 TIVTH 1o : =% g S 1 T e ey e e T PRy e

¥ E.I.LA. RS-222 specs. Heavy
wall structual steel tube legs,
solid steel rod diagonal and
horizontal bracing — are weld-

ed. ALL STEEL 55,000 PSI!

MOD EL RBS-dUP.l 323 : P :
Dip painted By a simple circuit trick we can build a

box which will give us 1000 different values

MODEL RBS-40G. Hot dipped at a fraction of the cost of a commercial
galvanized, Am Net $209.50 three decade box. Practically the whole story
i —Sad can be gleaned from an examination of the
circuit diagram, or you ean read on to learn
how it came about. The three decade box uses
twenty-seven capacitors to build up the 1000

“ EE,?E; Eiff:dﬂ‘h?:':“h"i“d | | different values. But if we take a tip from
Amateur Hj 513?;6 the Chinese Abacus we see they count to 1000

| S . with 15 beads instead of 27. We can do the
2= A same with 15 capacitors instead of 27 by using
_Z WAY TOWER S Inc 4 units of one and 1 unit of five to give each
_—— — T VL "% e decade. We count up to 4 by ones, take off

b« P.0. BOX 5767 TAMPA 5, FLORIDA the ones and add a 5 and then add the

S ——

‘,-‘H___h-—--—r [ g— b e

T e — —

sicklg

RN NN

(Mounting Kits)

MODEL GPK-540. Tilt-Over
Ground Post. Am. Net. $75.00 |
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LAYOUT

Capt. John Ellison W6AOI
1720 Holly Avenue
Menlo Park, California

ones to get to nine. Then we take off all nine
and move over to 1 on the next decade, and
so on. We arrange the ones on rotary switches
and put the fives on each of three toggle
switches, simple.

Next we find that there is no way to paral-
I{jl condensers without using either a progres-
sive shorting switch or using a two _pnle
switch. Considering the second alternative we
make a pleasant discovery, we don’t need 15
capacitors, we can do it with 12 and still get
the 1000 different values. Now in each decade
we have a 1, two 2’s and a 5 and the switch
will do the combining to give us the unit
count from one to four. This is shown in the
circuit.

If we want to be real sneaky about it, and
spend some time with an oscillator, a cali-
brated Broadeast receiver and a junk box of
rafndnm values of capacitors we can end up
with a three decade box of better than one-
!'lfdlf percent accuracy by buying (or calibrat-
Ing on an accurate bridge) three capacitors
of one percent accuracy in the “two” value
for each decade and building up the other
values by comparison. Actually, it took me
four hours from a cold start to check a box
of capacitors to get suitable values, and as-
semble the whole thing in a 3" x 4” x 5” box.
I chose to make mine to cover the range from
100 mmfd to .1 mmfd as the most useful
ranges.

With twelve inch leads and all decades at
zero setting, the residual capacity is approxi-
mately 26 mmfd. Cutting in each decade adds
about 5 mmfd as stray ecapacity. Mallory
makes a small inexpensive rotary switeh in 2
pole 6 position size which is ideal for com-
pactness. You should use an insulated strip
for the terminals so that the box can be
hooked into a hot circuit. I found three new
uses for it in a week. .« » W6AOI
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NEw PP & FI LA-400-C

LINEAR AMPLIFIER
NOW 800 WATTS PEP

.‘:-::I I"': ...l:.
# 4% Dmcnamsi

PANORAMIC SPECTRUM ANALYSIS
Odd order distortion products (lke, separation) using
popular 100 watt SSB exciter and LA-400C.

ST sd order | St order |

EXCITER
ONLY

-37 db.

EXCITER
AND
LA-400C

Certified by ITT FEDERAL LABURATﬂIES

The 80 thru 10 meter band-switching pi network is
designed for 800 watts PEP SSB, 400 watts CW, FM
or FSK and 230 watis Linear AM (controlled carrier)
or 185 watts (constant carrier) with 50-70 ohm out-
put, Popular 100 watt SSB exciters require no swamping
or matching networks to drive the low Z untuned
input. Grounded grid circuit uses four 1625's or 837's
on customers request. Meter reads RF drive, plate
current, RF amps output. New modern compact 9 X 15"
X 10%" gray cabinet also contains power supply using
816’s. TVl suppressed, Parasitic Free.

One-Year Warranty on all Parls and Tubes

SEE THE NEW LA-400C AT YOUR DEALERS
LA-400C Kit Complete with tubes ............ $164.95
LA-400-C Wired and tesied ...........c0uen $219.95

+ & ELECTRONICS INC.

424 Columbia

WALKIE-TALKIE RADIOPHONES

For 6 & 10 Meters

from 2498

Send for free literature
on the Springfield semi-
kits and Vanguard
factory assembled radio-
phones.

VANGUARD ELECTRONICS

L. ABO'RATORIES
190-48 99th AVENUE « Dept. H-12 « HOLLIS 23, N. Y.

-37 to -40 db. -47 to -50 db.

Lafayette, Ind.

51




: I
A NNAS are important! From the lowliest

Novice struggling to make the window-
screen take a load, to the most advanced old-
timer with a farm full of rhombics, we all
know that fact.

This article does not describe a perfeet an-
tenna; it does describe an inexpensive antenna
which requires exceptionally small space,
makes an equally small dent in the pocketbook,
and can be put together in approximately one
hour.

The actual cost of the antenna, aside from
guying materials and feedline, is less than $5
even on the slightly-expensive California coast.
Add another $10 for coax and the ultimate in
guying, and the cost is still less than half that
of any comparable commercial antenna. Best
of all, though, is its performance; while it’s
not intended to substitute for a beam, this
antenna will outperform most omnidirectional
types, due to near-perfect impedance match-
ing.

Although it’s not too evident from the photo,
the basic ancestry of this antenna is the old
familiar ground-plane. This writer fell in love
with the ground-plane for any band above 20
meters while working with W5ZUS on a 10-
meter version which—in his not-too-good lo-
cation—outperformed the 3-element beam it
replaced.

The apparent complexity of the photo is
due entirely to mechanical considerations:
electrically, the unusual thing about this
ground-plane is the matching system. While
stub-matched ground planes have been around
for some time (the ARRL handbook provides
complete design information for them, and
has for a number of years), few hams have
done anything with them so far as the litera-
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Antenna

Stmple, inexpensive,
small, quick,

works!

Jim Kyle K5JKX/6
851 Stanford Avenue
Santa Susana, California

ture shows.

Briefly, the electrical design philosophy is
this: An ordinary ground-plane antenna has
a feedpoint impedance between 25 and 30
ohms; when fed with coax, the usual ease, this
produces a mismateh giving standing waves
as high as 3 to 1. In this day of pi-network
output circuits, an SWR higher than 2 to 1
1s likely to damage your transmitter; and at
any rate, good engineering practice dictates
that the SWR be kept as low as is practical.

By shortening the vertical element of the
ground-plane, the radiation resistance can be
raised to any desired amount. However, the
short antenna is no longer resonant, and as a
result reflects a capacitive impedance back to
the feedline. This situation is even worse.

However, the capacitive reactance can be
tuned out by an inductive stub at the feed-
point, so that the feedline sees only a 52- or
75-ohm resistance; SWR goes to perfection
and the signal strength goes up.

The design equations to determine just how
much to shorten the antenna, how long to make
the radials, and how to build the inductive
stub, are rather complex and are intimately
connected with the mechanical design of the
antenna as well, They have been worked out
(for this mechanical design only) for cover-
age of the 20, 15, 10, and 6 meter bands and
are listed in Table 1. However, it must be em-
phasized that the diameter of the vertical
element and the size of wire used in the radials
are key points in the design procedure, and if
either is changed, the values in Table 1 may
not apply. :

At this point, let’s look at the eomplex-ap-
pearing mechanical structure of this antenna.
It’s not pretty, but it’s inexpensive.
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The heart of the structure is the A-frame
made of two 14-foot chunks of 1 x2 lumber;
its total cost was 85¢ for the lumber plus
another half-buck for the nuts and bolts which
hold it together. When the entire antenna is
mounted atop a one-story residence, this frame
lifts the active part of the antenna more than
26 feet In the air; this height is enough to
minimize ground effects on all bands except
20.

The vertical element itself is made from
1%-inch TV mastings; total cost was $1.69
for a 10-foot length (the 15- and 20-meter
models require two lengths). One end was
flattened for a distance of 20 inches, with the
ald of a sturdy vise, and was then clamped
between the 1 x 2’s of the A-frame. The entire
sandwich was then drilled for 34 -inch by
2%-1nch aireraft bolts, which were pulled up
firmly but not so tight as to split the wood.
The other end of the masting, after being cut
to length as shown in Table 1, was drilled
through twice (at right angles to each other)
with a 14-inch drill to provide anchoring spots
for the upper guys.

The next step in construction of the antenna
i1s installation of the lower guys which double
as radials, Two holes, each % inch in diameter,
were drilled through the A-frame at a point
about % inch below the bottom of the vertical
element. A length of No. 14 stranded copper
wire about 18 inches longer than {fwice the
radial length given in Table 1 is then passed
through each of the two holes.

To conneet the four resulting radials to-
gether, a 10-inch length of the same wire is
passed around the perimeter of the A-frame,
and is wrapped once around each radial where
it emerges from the ¥%-inch hole. The two ends
of the 10-inch wire are twisted tightly to-

FREQUERCY USING 52 OHM FEEDLINE USING 75 OHM FEEDLINE

IN MC. H 5 H 3 R
i8.2 15" &* 6° 114° 13° 11+ 5° 8° 16° 113"
21.3 10" 2* B* 6" 9 1" 3 8" 11* 34°
29.0 "Rt 3" ¥ 6° 64* 2° 0" a8* 3
50.5 B* 2" 1* 10° 3* Tt 1° Gi° R*
52.0 2 4" 1* 9" 9" B4 1°S° ' Ti"

H= Helght of vertical element, made of 14" tube.
R= Length of radials, made of 4118 copper wire.
$= Lanp** af stub, sadas of RGA/U (ragardlass of feedline lmp.)

Table |. Antenna dimensions.

2
MULT;I-

MOBILE
(ELMAC EQUIPMENT

CHOSEN

for use aboard the S.S. HOPE!
AF-68

TRANS-CITER

POWER SUPPLY

Manufactured by

MULTI-PRODUCTS COMPANY
21470 COOLIDGE HWY., OAK PARK 37, MICH.

DOW-KEY PANEL MOUNT
Durable, silver plated, DK&0-P

precision made. Only
170 ea.

7" hole is needed,
no screws.

DOW-KEY DOUBLE-MALE
CONNECTOR  pyes
Favorite everywhere.

Precision made, rugged $ 25
locking type. Silver e Ea.

dealer or write: pIET

At your electronics

DOW-KEY CO., Thief River Falls, Minn.
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-1 COMMUNICATION
.ﬁ.vnﬂuh]u lhrc_t?:;h Fﬂl._r'r__
Local Distributor |
| I. F. Transformers

(=] TYPE ITEM 6 db* 20 db*

A . 12-C30 455 ke, Input/Interstage LF. 11.5 kec. 30.1 kec.

. 12.C31 455 ke. Output LF. 13.6 kc. 32.6 ke.

I 13-W1 1500 ke. Input/Interstage LF. 130.0 ke. 264.3 kc.

B 13-W2 1500 ke. Output LF, 121.4 kec. 240.5 ke.

Tr 913-C1 455 kc. Input/Interstage LF. 8.5 ke. 24.3 ke.

913-C4 455 ke. Output LF. 10.9 ke. 28.6 kec.

| 913-W1 1500 ke. Input/Interstage LF. 19.5 kc. 61.5 kc.

_ s [ 913-W4 1500 ke. Output LF. 25.6 kc. 73.4 ke.
% | | J. W. MILLER COMPANY  Tolerance: =107%

| | | 5917 So. Main St., Los Angeles 3, California
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HAMS —Insure peak
performance from your

gear with @

2-WAY RADIO TEST SET

Combination Crystal Checker,
RF Signal and Field Stirength
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 erystals at funda-
mental frequency. Powered by
two 1.5 V. “C” cells.

R K B N F N N B _F

Model 500—wired
and factory tested
$29.95 Net

ooty

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 watts.

| Model 510—-%46.95 Net

Complete with all neces-
sary cables and adaptors

s e T e o e R e R s Ry

ANTENNA TESTER

For 50 ohm coaxial line applica-
tions. Simplified direet reading
scales for SWR Antenna System
Efficiency (read in percent and a
Good-Poor scale), Forward Power
and Reflected Power. Instrument
insertion loss is negligible up to

See your dealer or send coupon.

160 me. Power ranges are 0-10, | Comp. with instructions

0-100 and 0-1000 watts maximum. i Model 520—%42.95 Net

e e "*'f'&fi.ﬁf.x-!'e:'e.ﬁﬁ;':::-;-:;;;&s:f.if,:r.'f'e.'f.m:;#ﬁ}.-f::-_e-_c:'a_:ag:::,-_fs-.s-_a_wm--i_rssrm,v,:..tr:::;-,y_-.- P S sy

ATTENU-LOAD :

Dual purpose 50 ohm-50 watt B

unit—ten db *“T"’ pad attenuator

reduces power levels by 10 to 1 g

ratio . . . plus fully shielded 50 1§

ohm termination for coaxial cable f

applications. Noninductance re-

sistance load bank for low fre- i

quencies as well as VHF to 160 | Model 511A

mc. With S0-239 coaxial jacks for i $21.50 Net

input and output. ]

¢=‘-=‘--‘Jﬁ‘ﬂ'ﬁﬁ:m%:'-“#*e‘ﬂmr-‘f~.*.=~'=et‘ﬁec:>.*.>'<'<'~:«'::m:fv'f#emr:ﬂcfve:.:sss:exfwﬁwsm’*:‘:%ﬁﬂ:-ﬁf-:ﬁﬁfcfzﬁ's:a;im SRR

SECO TUBE TESTERS

GRID CIRCUIT TUBE TESTER—full | bDpYNAMIC TRANSIS-

TV tube coverage—MODEL GCT-9 1 TOR CHECKER—tesis
$32.95 net PNPand NPN types—

GRID CIRCUIT AND TUBE MERIT | Model 100 $19.95 net

TESTER—full TV tube coverage—Model |

T natoy ol S B A T N e $69.50 net

COMPLETE TUBE TESTER—tests Dy- I BATTERY ELIMINA-

namic Mutual Conductance, Cathode | TOR—for transistor

Emission and Tube Merit—includes Grid equipment—yields O

Circuit Test—MODEL 107 $139.50 net § to 15 V.DC from 105.

125V. 60 cycle AC—
Model PS-2 $13.95 net

I y SECO ELECTRONICS INC.

i -w g 5015 Penn Ave. 5., Minneapolis 10, Minn,
B Please send me full information on Model

B 0500 510 05820

§ OGCT-9 [1100 []PS-2

9 FREE Selling and Installing Citizens Band Equipment Bulletin
] Name —

| Address— -

§ City —————— ————State—
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gether, and all connections are soldered.

The other end of each radial is terminated
in an egg-type strain insulator; length of each
radial is adjusted to the value given in Table
1 at this time. These lengths are to be meas-
ured from the center of the vertical element to
the bend in the radial where it passes through
the strain insulator.

Now, the feedline and matching stub can be
connected. Prepare the stub by cutting a
length of RG/8-U to the length shown in Table
1, and carefully shorting the shield to the
center conductor at one end. At the other end,
separate the shield braid for about an inch
and remove enough of the inner dielectriec to
allow a firm connection to be made to the
center conductor. Prepare the feedline end in
the same manner. Connect both center con-
ductors to the vertical element—a No. 6 sheet-
metal screw and a pair of solder lugs come in
handy here—and both shield braids to the
radials. Attach the stub securely to one leg
of the A-frame, and the feedline to the other
leg.

You're almost ready to hoist the structure
aloft; the only steps remaining are the spread-
ing of the lower ends of the A-frame, and
provision for guying.

The lower ends of the A-frame should be
held about 30 inches apart by a short chunk
of 1x2 tacked lightly to the A-frame string-
ers. The final spreading will be secured by the
mechanical connections between the base of the
A-frame and the roof.

For guying, you have a choice of several
types of material. This writer recommends
using Glasline, despite its apparent expense.
The upper guys, especially, must be non-con-
ducting. This rules out any metallic guys, leav-
ing only Glasline, plastic clothesline rope, and
nylon cable. Both the clothesline rope and the
nylon cable have unhappy tendencies to stretch
under the influence of weather, and this
stretch can be enough to dump your antenna
to the ground some fine night.

The extensions of the radials aren’t so eriti-
cal, and metallic guys can be used here if
expense 1s critical. However, it’s simpler to
use just one type of material, and the differ-
ence in cost isn’t that great in most cases.

The upper guys are connected to the verti-
cal element by lining the %4-inch holes in the
metal with rubber grommets, feeding the Glas-
line through the grommets until you have
enough on each side to reach to the base of
the A-frame and halfway back up the struec-
ture, then tying a loop knot in the Glasline
inside the tubing (pull some slack out, tie the
knot, feed it back). The knot won’t go through
the Y4-inch hcle in either direction, thus giving
you a firm connection at the top with no
danger of a joint pulling free during gusty
winds.

Note that four guys are used at the top,
and four at the middle. While three are nor-
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mally considered enough to hold any structure,
four were used for simplicity in mechamcal
attachment to the antenna as described above.

The top guys and the middle guys are not
anchored to the same points; anchor points for
the two sets are offset 45° from each other.
T'hat is, top guys are anchored at points 90°
apart, and middle-guy anchor points are lo-
cated halfway between top-guy anchors. This
staggering of the anchor points gives some of
the _sturdiness to be expected from eight-point
guying.

To erect the structure, an assistant is help-
ful. Stand the structure against the side of
the house, then lift it vertically (while stand-
ing on the roof) and carry it, still vertical, to
the installation position. Have the assistant
hold the antenna vertical (it weighs only a
few pounds) while you temporarily anchor the
middle set of guys. When they are tied in, the
structure will be almost self-supporting. At
this stage, you can install the bottom mount
plates.

These plates are adapted from 2-inch angle
brackets; the right angle built into the brack-
ets is bent a bit wider open (just how much
depends on the pitch of your roof) and the bolt
holes (four per bracket) are enlarged to clear
a Y4-inch bolt, before climbing to the roof.
With the antenna in place, attach the brackets
first to the roof, using ¥4 by 2-inch lag screws.
Then drill through the A-frame legs for %
by 1l4.-inch machine secrews or aircraft bolts
to attach the other part of the brackets.

The only thing left before trying the an-
tenna out is to anchor the top guys, and to
make permanent the anchoring of the middle
set. This procedure is similar to any guy-wire
anchoring procedure, with one exception:
Glasline shouldn’t be subjected to sharp bends.
Use eyebolts and “thimbles” to guide the Glas-
line smoothly around the bolt, and secure the
Glasline with a bowline knot, for complete
freedom from worry about breaking guylines.

Now feed the coax through to the shack in
any manner the XYL will okay (a Y2-inch hole
through the roof is ideal if permission can be
wangled), hook the antenna up, and prepare
to enjoy operation. For either DX or extended
ground wave work at the {frequencies for

which it’s cut, this antenna will give you good
results. ... KBJKX/6

Club Subscriptions

$2.50 each in groups
of tive or more —
subscriptions start with
next published issue.

DECEMBER 1961

Your Call and home state
in a s:ngle custnm decal'

|r| sm attra:twe nniurs - UHequaled m appearanne I:Ieal
gift. $1.95 each. Add 4% tax in Calif. Approx. size
334" x9”. Mailed P.P. within 7 days. No COD's please.

P.O. BOX 3915, TERMINAL ANNEX
LOS AMNGELES 54, CALIFORNIA

CALL-D-CAL

Act=-WRITE NOW!

Better Yet — WIRE OR CALL TODAY FOR

1. Burghardt’s “Deal of the Month” For December.

2. Our December Listing of Reconditioned Eqﬂlpmem:
Carrying Burghardt’s “Seal of Satisfaction.”

YOU’LL BE GLAD YOU DID!

* Featuring . . .

Central Eleetronies, Collins, Drake, Gonset, Halli-
crafters, Hammarlund, Hy-Gain, Johnson, Mosley,
National.

* Your Direct Line to Every Manufacturer,

Phone TU 6-3749
Box 7468
Watertown, Seo.

Dakota

BUYS
TUBES

&
EQUIPMENT

Barry
Electronics

512 Broadway
New York 3
WA 5-7000

Send for Catalog

Send for FREE list of
more than 80 models

KITS

MATLED POSTPAID
NHY WHERE IN U5,




New Products

1962

ied .Radio
Catalog

A

The 444 page catalog is now available for
the asking. The ham section lists gear from
over 45 major manufacturers plus Allied’s own
Knight brand 60 watt transmitter, receiver,
G.D.O., ete. This is the most complete dis-
tributor catalog in the world and it should be
on every amateur reference shelf. Drop a line

to Allied Radio Corp., Chicago 80, Illinois or
read their ad on page 80.

......

xxxxx
g

Eico

Vio

The model 722 VFO uses the Clapp circuit
for stability and covers all ham bands from
80 through 10 meters. The power supply is
built-in so you don’t have to borrow power
from the transmitter, possibly overloading it
and at least giving you fits in hooking up the
connections. The 722 has a spotting switch
and can be operated by the transmitter by
means of a built-in relay. Lengths are gone
to in order to have drift-free operation: large
air-wound coil, temperature compensating
capacitors, high L-C, double-bearing tuning
capacitor, and solid construction. Also a VR
tube. Priced at $44.95 in kit form and $59.95
wired, ready to go. Write EICO, see page 5.
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This is a new filter-type SSB transmitter,
rated at 50 watts PEP. The VO i1s readable to
oneF-half ke, Price $399.50. You’d better check
into this one, looks like they did a nice job on
design. Hammarlund, 460 West 34th Street,

N. Y., 1, N. Y. Sorry, no ad to refer you to
as yet.
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Eico
Transistor
Tester

The model 680 not only measures actual
transistor parameters, but is designed to be
able to test all transistor circuits with its
VOM ranges. 3%" meter with 50 ua move-
ment. Details? Write EICO, see page 5. Priced
at $25.95 in kit form, $39.95 wired and ready.

......

..............................
----------------------------------------

Latayette
HE-40
S-W Receiver!

Priced at $54.50, this general coverage re-
ceiver tunes from 550 ke to 30 me, covering all
major ham bands. It has a separate band-
spread tuning condenser, an “S” meter, BFO,
and a built-in 5” speaker. It uses a built-in
ferrite loop for the broadcast band, a 58" tele-
scoping whip for the short-waves, and has con-
nections for external antennas. 117v ac/dec.
Write Lafayette for infor, se add on page 3.

New Book

Basic Radio

John Rider has just published a six volume
set of books which add up to a rather complete
course on radio theory. The books are done in
the usual Rider style of profuse illustration
through drawings, photographs, and charts.
Almost every page of every volume has one
or two large illustrations. The entire course
costs $13.85 in soft covers and $14.85 in hard
cloth cover. The course covers: DC Electricity;
AC Electricity; Electron Tube Circuits; AM
and FM Receivers; Transistors; and AM and
FM Transmitters. This set should be a fine
adjunct to whatever you might suggest for
the novice as a beginning text on radio. It
might even help sharpen you a bit. John Rider,
Publisher, 116 W. 14th St., N. Y. Sorry, no
ad. Rider #1917.
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Seco
Tube

Tester

Tube testers are getting to be more like the
dash of a jet-liner, what with all of the new
tubes: nuvistors, compactrons, novars, UV-
201’s, European tubes, and such. The Seco
107A tests ’em all, dynamie mutual con-
ductance test too, not just a look for shorts
and open filaments. Price $149.50. A recent
survey of ham shacks indicated that 14% of
them boasted a tube tester. Here’s your chance
to join this exclusive group. If you do any
test work or experimenting this gadget will
be worth its weight. Write Seco for even more
convincing data. Ad on page 54.

Lafayette

Xtal

Calibrators

TE-27 (transistorized, naturally) provides
100 ke and 1 me signals and sells for only
$18.95. It gives harmonics up to 54 me. The
TE-29 provides only 100 ke signals and sells
for $11.95. Both are powered from built-in
9 volt batteries. More data? Write to Lafa-
yette, ad on page 3.

Wall Chart

Stancor has an 8% x 11 wall chart that not
only covers up finger smudges, but also gives
you color codes for their power, audio, output
and if transformers. No charge. This can save
you a lot of lost motion when you need it.
Write: Mr. Cook, Stancor Electronies, 3501
Addison St., Chicago 18, Illinois. Sorry, not
advertising yet.

Variac
A note from the chairman of the board of
General Radio Company pointed out that our
article in the October issue of 73 on Variacs
did not mention that “Variac” is a registered
trade-mark of his company. The Teletype Cor-
poration has the same problem.
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FEATURES

@ LIGHT WEIGHT
® MECHANICALLY BALANCED

® HIGH FORWARD GAIN

@ HIGH FRONT TO BACK RATIO
@ LARGE CAPTURE AREA

430 MC. 16 Element < 9.85
32 AND S 220 MC. 16 Element $12.95
STACKING 144 MC. 16 Element $£16.00
Avﬂfﬁmg See your distributor or write for

FREE CATALOG
621 HAYWARD 5T.

CUSHCRAFT

MANCHESTER N. H.

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

2 meter -6 meter

TRANSISTOR CONVERTERS
e
wel
\ﬁ@?]

2M $49.95, 6M $44.95, Wired, with Xtal

HAMBOARDS

Low Noise RF,
Mixer Transistors

Compact Design,
Only 2% x 2% x 5"

Printed Circuit Boards,
Coil Sets & Kits also avail=
able - write for prices!

oo OMAdAMA daDooo

P. O. BOX 13158 PINECASTLE, FLORIDA
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HE new amateur is faced with quite a prob-

lem when buying a receiver. Of course it
is nice to be able to walk into the store and
buy one of the $600 ham-band-only receivers,
but most of us have to start a lot more mod-
estly. Look then, if you will, at the Knight
R-55 receiver. This is a general coverage re-
ceiver, which means that even if you finally
decide to go for one of the multi-hundred dol-
lar communications receivers, you still will
have plenty of use for this.

a
....

=

There are so many times when a general cov-
erage receiver is needed that a ham shack cer-
tainly is incomplete without one. There are the
obvious uses such as listening to the short wave
broadeast stations, which can become a hobby
all by itself. Or you can use it as a tunable if
for a VHF converter . . . you can’t do that
with the bandspread receivers. WWV and
CHU run interesting time programs, though 1
prefer the material broadecast by CHU, which

R-55

530 ke to 1.9 mc Band A
|.8 mec to 6.3 mc Band B
60 mc to 145 mc Band C
115 mc to 33. mc Band D
47 mc to 54. mc Band E
1650 kc
80 meters = 4uv 40 meters — buv
20 meters — 8uv
|5 meters — 7uv |0 meters = b uv
6 meters = |0Quv

Antenna impedance: 52 ohms

Power consumption: 60 watts @ |17 vac
Dimensions: |1'" deep, 144" wide, 8% " high
Weight: 19 |bs.

Price: $67.50

Tuning ranges:

IF frequency:
Sensitivity:

58

/3 Tests
Knight R-55

Recelver

Don Smith W3UZN

seems to have a better program director. If
yvou decide to try RTTY you will want a re-
ceiver to copy press and weather stations. Let’s
not forget the broadcast band either. Plus a
hundred other uses if you do any experimental
work at all, or engage in three-way contacts
or cross-band contacts. You can quickly check
for harmonics, parasitics, and things like that.
You may get the idea that a general coverage
receiver is necessary ... it is.

The Knight R-55 has several advantages.
First of all is that $67.50 price. It comes 1in
kit form, but all the hard work is already done
and the instruction manual is so simple that
the rest is a breeze. It covers from 530 ke to
33 me, which includes all of the short-wave
broadecasting bands, and all of the ham bands
from 160 through 10 meters. It also covers
from 47-54 me, which is the six meter amateur
band. It is ac operated, using a power trans-
former, and has a separate BFO oscillator
tube, fly-wheel tuning and an antenna trimmer
for matching the receiver to your antenna.

e ' e SR R

are color coded and cut to the right length.
All resistors are mounted on cards with their
part number printed so you can’t make a mis-
take, even if you are color blind. The manual
is full of clear diagrams and pictures to elimi-
nate any question about what goes where or
when to put it in. Figure about ten hours for
the whole job.

Now, about the results. I was surprised and
pleased to use the R-55. The bandspread is
ample on all amateur bands and both sensi-
tivity and selectivity were fine. Even up on six
meters there were stations coming in with
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good signals, T suspect that one of those Nu-

vistor pre-amplifiers would help a lot there, Tv INTERFERENCE?
though. On the other bands the R-55 was easy =
i

to tune and fun to use. For $67.50 this is quite
a deal. .+« W3UZN
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Using Old Transistors

Don’t throw away vour old transistors they
may be useful in more ways than one. Usu-

ally when they burn out it is between col- A B&W low pass filter will end inter-
lector and emitter. Sometimes base to collec- ference with your neighbor_s TV recep-
tor is the bad seection. tion. B&W Model 424 is a three-

section low pass filter which installs

Here is the way I do it—start out with 5 v : . :
or 6 v ac to a pair of test leads and a pilot ”]"l “;E antenna m?ﬁ_:.al ]tl}l;t:' T%Edhlf:tzsl
: s . : ' a requencies within e
Ilgh}: ::.%mh‘ﬂs a'_#49 sun:le.thm'g mt‘h low cu;rent by 60 db (a reduction of 1-million
drain so you will not ruin what is left of the times)

transistor.

The B&W Model 424 offers negligible
filtering to frequencies below 30me.
Made for installation in 52 and 72
ohm coax lines. Ideal for any trans-
mitter (up to 100 watts) operating
between 1.5 and 30 me.

At your dealers for only $3.65

at a time collector to emitter, base to emitter
etc. until you find two that pass current to

the pilot light. Clip the unused wire and you
have a diode for various purposes. If vyou BARKER & WILLIAMSON, Inc.
don’t have any results only thing to do is to BRISTOL, PENNSYLVANIA
throw the transistors away, it happens now T B} =
and then. A word of caution—if for example
the base emitter sections are okay and it is
a P.N.P. transistor the base would be plus
output and emitter negative ete. I have used
them for relays noise limiters and the power
type can be used for battery chargers—be
sure to keep within voltage ratings.

... K8BYO

DUMMY LOAD

Here is a dummy load that has a flat SWR thru 6 meters
will take 250 watts for brief periods complete with so

239 conn. and instructions, Glo-bar type
PDOBIRGIN: i e ie e e e a e ey SeTA e o e A e e $4'75

BOX 175
H A M K I T s CRANFORD, NEW JERSEY

Give ““him'" the 9\_
All-season |

GREATEST VALUES EVER OFFERED

The design, craftsmanship and

l\ technical excellence of Telrex —
- ‘““Beamed-Power”’
I N CO M PA RA B LE ‘““Balanced-Pattern’’ Rotaries

have made them the standard of

|  comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our

l specifications without ‘cut and
try’ and endless experimentation.

Communication and TV Antennas

re Y LABORATORIES

ASBURY PARK 40, NEW JERSEY, U.S.A.

Arrays for 34-2-6-10-15-
20-40 meters from $5.95 to
$590.00—catalog on request.
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Radio Bookshop
Quiz

What is one of the best Christmas gifts you
can possibly give to a ham, be he family or
friend? That’s right, a subseription to 73. How
about second best? Got you that time! Well,
running a close second you will find his eyes
sparkle most when you let him unwrap a copy
of the Radio Handbook (#40). If he already
has that gem, then you can’t go wrong with
#37, #36, ete. Any of the Bill Orr books are
great to read: #21-22-23-24-57-69. Get your
order in right now, the books are all in stock
for immediate shipment from Radio Bookshop,
and we pay the postage!

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

2—ELECTRICAL ENGINEERING HANDBOOK — Mcllwain.
Formulas, tables, circuits. A read handbook. 1618 gug?ﬁ
10.

5—ANTENNAS—Kraus (WBJK). The most complete book

on antennas in print, but lorgely design and theory,
complete with math. $11.50

6—VACCUM - TUBE CIRCUITS AND TRANSISTORS—
Arguimbau. Designed for both beginners and engineers.
Math kept to a minimum. Simple explanations of
complex ideas. ouY'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 moake
this an ideal book for the beginner. 342 pages. SPECIAL
FOR CHRISTMAS. $3.00

9—LICENSE Q & A MANUAL-AII the dn}:a for commercial
FCC licenses, 720 pages, become a professional for $6.00

13—REFERENCE DATA FOR RADIO ENGINEERS. Tables,
formulas, graphs. You will find this reference book on
the desk of almost every electronic engineer in the
country. Published by International Telephone and Tele-

graph. $6.00

16—HAM REGISTER—Lewis (W3VKD). Thumbnail sketches
of 10,000 of the most active and well known hams on
the _n:r_tuduv. This is the Who's Whe of hom radio.
Fascinating reading. Now Only $2.50

18—50 YOU WANT TO BE A HAM—Hertzberg (WTDJJ).
Second edition. Good introduction to the hobby. Has
photos and brief descriptions of almost ever commer-
cially available transmitter and receiver, plus acces-
sories. Lavishly illustrated and readable. $2.95

21—-VHF HANDBOOK-—Jchnson (W6QKI). Types of VHF
propagation, VYHF circvitry, 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 (W6SAI). Basics,
theory and construction of beams, transmission lines,
matching devices, and test equipment. Almost all hem
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
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23—-NOVICE & TECHNICIAN HANDBOOK — Stoner
(WETNS). Sugar coated theory: receivers, transmitters,
power supplies, antennas; simple construction of a
complete station, converting surplus equipment. How to
get a ham license and build a station. $2.85

24—BETTER SHORT WAVE RECEPTION—Orr IWGSAQ.
How te buy a receiver, how to tune it, align it; build-
ing accessories; better antennas; QSLl’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 TV| out
of your rigs and the neighbors sets. $1.75

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. Highly
recommended by the propogation experts as the best

Book on the subject. $5.75

36—CALL LETTER LICENSE PLATE—Regulation size license

late. Please give your call and the color of letters and
En:kgrnund. $3.00

37101 WAYS TO USE YOUR HAM TEST EQUIPMENT-—-
Middleton. Grid-dip meters, antenna impedance meters,
oscilloscopes, bridges, simple noise generators, and
reflected power meters are covered. Tells how to chase
trouble out of ham gear. 168 pages . $2.50

40-RADIO HANDBOOK, 15th EDITION—Orr (W&SAI).
This is far and away the best amateur radio handbook

ever printed. Over 800 pages. $8.50

47—-PRACTICAL ELECTRONICS—Hertzberg (W2DJlJ)). Al-
most solid with pictures. Touches lightly on many as-
ects of electronics: ham radio, TV, transistor radios,
i-fi, microwaves, trouble-shooting, WNovice station,
antennas, test equipment, etc. $2.50

49—ELECTRONIC COMMUNICATION—Shrader. Huge book
aimed at giving all information necessary for FCC
commercial and amateur licenses. $13.00

50-MICROMINIATURIZATION—This is the standard tex!
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, oc, dc,
audio, rf, TV. Starts with individual circuits and carries
through complete equipments. $3.50

54-HAM RADIO HANDBOOK—Hertzberg (W2DJJ). This
is a lavishly illustrated book to interest people in the
hobby of ham radio. Tells how to get your ticket, select
a receiver and transmitter, learn the code. Pictures and
info on just cbout every commercial piece of ham
equipment. Better than a catalog. $2.50

S5—TRANSISTOR CIRCUIT HANDBOOK—Simple, easy fc
uvnderstand explonation of transistor circuits. Dozens
of interesting opplications. $4.95

57—-QUAD ANTENNAS—Orr (W&SAIl). Theory, design,
construction and operation of cubical quads. Build-if
yourself Info. Feed systems, tuning. $2.85

S8—ANTENNAS FOR CITIZENS RADIO—-Orr (W&SAI

General coverage, mobile and directional antennas foi
27 mec. band. Build & tune ‘em. $1.00

69—-5-9 SIGNALS—Orr (W6SAI). A manual of practical
detailed data covering design and construction of highl
efficient, inexpensive antennas for the amateur hnnd):’
that you can build yourself. $1.00
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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 eand

codes. Math tables, misc. data. £2.95

76 —MODERN OSCILLOSCOPES & THEIR USES—Ruiter.
Second edition. Shows what a ‘scope is, what it does

ond how to use it for radio, TV, transmitters, etc. 34€
pages. $8.00

79—TRANSISTOR PROJECTS—Skip the theory and start
having fun. Radios: self powered, shirt pocket, regen-
erative, carrier-power, headphone. Instruments and ac-
cessories: sine-square wave generator, preamps for
VTVM's, gain checker, shortwave calibrator, phase
shifter, substitution box. Plus remote transistor ear, elec-
ironic compass, simple oscillator, lamp control, multi-
impedance amplifier, electronic counter, portable power

supply . . . etc $2.90
86—CONVERTING BC453 TO SS5SB $3.00

87—MRT-90 CONVERSION MANUAL-This 12-page book-
let contains full informeotion on converting the 19 tube
MRT-? or MRT-920 transceivers into hot little dual con-
version rigs for two meiers. Complete conversion plus
original diagram. 2.50

B8—WESTERN ELECTRIC 255A POLAR RELAY—This will
be of interest primarily to the RTTY ops. $3.50

90—TELEPRINTERS, MODEL 31A—This midget printer,
complele with case, measures only 11”7 x 16” x 12”
=nd is light enough to throw in the car for portable
use, Complete with keyboard, ready to operate. $80.00

73-1—Ham TV Manual. $3.00
See ad page 77)

REO—OSCILLATOR CIRCUITS. One of the most thorough
treaiments of the subject yet to be published. Uses the
new four-color system for explaining what actually goes
on in the oscillator circuits. $2.95

BON—FIRST CLASS RADIOTELEPHONE LICENSE HAND-
BOOK. Everything you need to know to get your Ist
license. More than @ Q & A book, you'll understand
what it is all about when you get through this one.

$4.95

EGT—ELECTRONIC GAMES AND TOYS YOU CAN BUILD.
15 Original games and toys, none available commer-
cially. Test your steady nerves; your reaction time, battle
o lie detector, etc. Guaranteed rouser. $2.50
731-HAM TV—-WPKYQ. This is the only book available
on this fascinating branch of ham radio. Describes com-

olete ham TV station that costs under $50. Very !-irsnn::;&d
3.

IYB—INTERNATIONAL YEARBOOK—The 1691-62 edition
of the International Radio Amateur Year Book is now
out. It contains a review of the years VHF activities,
a syncpsis of DX activities and new countries activated,
o propegation forecast for the coming year for the
Eastern, Central and Western U.S., to all parts of the
world, en ARRL countries list, world QSL bureaus, etc.
Publisked in England. $.75

MMD—ELIMINATING MAN MADE INTERFERENCE—What
makes it, how to find it, how to cure it in homes, fac-
tories, automobiles, aircraft, boats, ete, Or maybe you
haven't been plagued lately. 160 pages. $2.95

NHP—BUILDING UP YOUR HAM SHACK-Pyle (W7OE).
A practical discussion of points to consider when you
are buying hom equipment, complete with descriptions
of much of the available commercial gear. It's Just
possible that Pyle might keep you from maoking a mis-
take which would cost a lot more than his book. $2.50
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QAN—-SECOND CLASS RADIOTELEPHONE HANDBOOK-—
Noll (W3FQJ). Everything you need to know to pass
the FCC exam ond get started servicing two-way equip-
ment. Much more than just a Q & A manual $3.95

TWD-1—-TWO - WAY MOBILE RADIO MAINTENANCE.
Written by a serviceman, not an instructor. Full of prac-
tical information. Chapters on receivers, transmitters,
remote conirols, towers, installation, noise elimination,
test equipment, FCC tests and measurements. $4.95

R-197—BASIC RADIO—Tepper. In six volumes with 700
illustrations. Quite complete course in radio: DC, AC,
tubes, receivers, transistors, and transmitters. Complete
six volume set. $13.85

R235—RADIO CONTROL FOR MODEL BUILDERS—Winter.
One of the best and newest books available on RC,

$4.25

G-83—FUN WITH ELECTRICITY—This book ought to fire the
imagination of the experimenter. 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

G91—RADIO CONTROL MANUAL, For both do-it-your-
selfers end commercial equipment buyers. Skips theory

and gets right into the how-to-do-it aspects of radio
control. $3.20

G94—TRANSISTORS. Selected articles from Radio Elec-
tronics on how to test transistors and how to build all-

transistor test equipment. $1.95

G95—-SHORTCUTS TO TV SERVICING. This two volume
set is practically a course in TV servicing. It is based
upon a home-study course prepared for a prominent TV
manufacturer. This is a set that technicians will keep
on the workbench for reference. $5.90

G97—A-Z IN AUDIO. This is a dictionary-type listing of
audio terms and people. First printed in England and
reprinted in several foreign languages, this is the first
U.S. edition. Well illustrated, wittily written. $3.20

G99—INDUSTRIAL ELECTRONICS (made easy). This is
where the money is, why aren’t you? Read about it.
Induction, dielectric, microwave and supersonic gener-
ators. Servos, etc., efc. $3.95

i 20 B & BES% 03 1618 2Z) 22 43
24 28 32 33 36 37 40 47 49 50 52 54

55 57 58 59 &1 &9 70 72 74 76 79 B8O
gl 82 83 86 87 88 90 73-1 BEO BON

EGT IYBE MMD NHP QAN TWD-1 RI97 R235
G83 G99 G94 G95 G97 G99

Circle the book numbers you wish to order.
Please include cash, check, money order . ..
or something we can deposit in the bank.

RADIO BOOKSHOP

1379 East |15th Street, Brooklyn 30, N. Y.
(N.Y.C. add 39, tax)
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The Progress of

RTTY

in The United Kingdom

Dr. Arthur C. Gee G2UK
Hon. Sec. British Amateur Radio Teleprinting Group

DUE to a variety of reasons, RTTY has
been slow to appear on the British ama-
teur radio scene. While in the States the
post-war years have seen a steady Increase
in interest in this aspect of amateur radio, it
was not until a small group of enthusiasts de-
cided in 1959 to really investigate the admin-
istrative and practical difficulties which were
preventing RTTY getting started in the
U.K. that any move towards its establishment
was made.

The author reading “the slip" from his Creed
Type 3 Tape machine.

To their surprise, this group of enthusiasts
found these difficulties far less formidable
than they had anticipated. The G.P.0O. proved
most cooperative and raised no licensing dif-
ficulties whatsoever. When it came to obtain-
ing teleprinters, it was soon found that
provided someone was prepared to take a
chance and put down enough money to pur-
chase a “disposals lot” of twenty or thirty
or so, suitable machines could be got at around
the £3 to £4 mark.

This was in fact one of the first steps which
the group took. The teleprinters acquired were
Creed Type 3 Tape machines and while they
were more or less obsolete in present day
commercial practice, they have proved emi-
nently suitable for amateur use, being small
in size, very rugged, easily dismantled and

62

reassembled and not at all critical in adjust-
ment. This type of machine is now used by
the majority of active RTTY-ers in the U.K.
It has its limitations it is true, the chief
one being that its figure shift does not work
into more modern machines and it has a very
messy type-face inking system. However, these
are but minor faults.

Once some activity started, it was surpris-
ing how news soon spread around of the avail-
ability of other suitable equipment. A number
of the more up to date Creed Type 7 Page
printing machines began to make their appear-
ance in the shacks of the RTTY-ers. Some
excellent T.U.s were discovered on the sur-
plus market and were snapped up by the
lucky few. The rest soon found suitable chokes
and relays for adapting the various T.TI. eir-
cuits published in various American radio
journals available in this country. The mys-
teries of F.S.K. were soon explored and
transmitters modified for this mode of emis-
sion and before long, the first RTTY QSO’s
were taking place on the 80 meter band.

Since then interest has increased rapidly
and activity somewhat less quickly, but never-
theless very steadily. It is probably true to
say that at the time of writing, most RTTY
activity in the U.K. is on 2 meters. There is
also some very consistent activity on 80 met-
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The Creed Type 3 Tape teleprinter.
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The other teleprinter used by British radio
amateurs, the Creed Type 7 Page printer.

ers, mostly in the form of group nets and
personal skeds. And there is a small but de-
voted band of dxers headed by Bill Brennan,
G3CQE, whose signals are well known to many
U.S.A. RTTY dxers.

Two monthly radio journals now publish
RTTY articles and the RSGB Bulletin has
just started a quarterly RTTY feature. The
small band of enthusiasts who started things
in the summer of 1959, has now grown into
the British Amateur Radio Teleprinting
Group, with a membership of over a hundred,
many of whom are—in spite of its title—ama-
teurs in other European countries, in Africa
and in the States. The Group has recently been
oranted affiliation to the RSGB.

The future activities of the Group are ob-
viously going to be full of interest. Currently,
a RTTY Manual—English version—is being
prepared. A regular News Sheet is circulated
to members and committee members keep in
touch by a Circular Letter sent round by the
Hon. Sec., upon which members of the manag-
ing committee record their views on matters
concerning the conduct of the group’s affairs.
Various social visits to places of a RTTY in-
terest are being planned for the future.

In the writer’s opinion, RTTY activity will
be somewhat slow to “eatech on” in the U.K.
There are numerous difficulties which pre-
clude all but the really keen from participating
in this mode of amateur communication. One
such, is the inability to type of all but a few!

However, those who do go in for this latest
phase of amateur radio activity are really
dedicated to it! And amongst them there is
to be found a brand of the “ham-spirit” which
is truly delightful to behold! i oo raUK

| etter

Dear Sir:

Does anyone reading this magazine have a proven, practi-

cal working audio derived, hang-type-AVC circuit in-

stalled in an HRO-530-T receiver giving step-byv-step

procedure? For this I will be truly grateful. Thank you.
Russ Smith W6ONK

DECEMBER 1961

the original

HALO

How come thousands of these little
gadgets are riding around on the backs

of cars all over the country? And how
so many are in use al fixed loca-

come
tions?

WELL

Verticals were tried first for mobile
work. Most fixed stations used horizon-
tal polarization and could hardly hear
the mobiles. Flutter was a serious prob-
lem. When Hi-Par introduced the Saturn
6, mobiles found they could work fixed
<tations over amazing distances and
that flutter was a thing of the past.
[gnition noise was greatly reduced too.
The antenna became very popular for
fixed stations too since it was omnidi-
rectional and horizontally pﬂlari:fed.
Beams are great, but much of :[he time
vou want to talk to stations In more
than one direction at a time.

Saturn &6 Antenna only.. $11.95

Saturn 6 plus mast &
bumper mount. . ... ... $16.95

We make a lot of other antennas, but
this is our best seller. Write for info
on this and other antennas. Order
through your local parts distributor or

HIi-PAR
Products Co.

FITCHBURG, MASSACHUSETS

63



GMT
ALASKA

o0 O

ARGENTINA

AUSTRALIA

CANAL ZONE

ENGLAND
GERMANY

HAWAII R

INDIA

JAPAN

MEXICO

PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S5.5.R.

G.M.T.

ALASKA

.....

ARGENTINA

02 03 04 O35 06 O7 08 09

02 03 04 0o

AUSTRALIA | B :

CANAL ZONE

ENGLAND

GERMANY

HAWAII R

-----

INDIA

JAPAN R

MEXICO

5 oa &
.....
.....
11111
.....
lllll
-----

PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S.S.R.

aaaaa

ALASKA

ARGENTINA

.....
.....

AUSTRALIA

CANAL ZONE

ENGLAND

GERMANY

HAWAII

INDIA

JAPAN

MEXICO

02 03 04 05

..........
.......
................
--------------
..........
......

-----
rrrrrrrrrr
----------
‘‘‘‘‘
-----

.....
.....
rrrrr
-----
lllll
aaaaa
.....

PHILIPPINE'S R S

PUERTO RICO

SOUTH AFRICA

U.S.S.R.

LEGEND

lllllllllll

7 MC

06 OF

06 O7

o8 0%

08 OS5

14 MC

)
10

]
10

' PROPAGATION CHART

[ 1
1 13 14 |15 6 IT I8 19 20 21 22 23 24
. L
i 13 14 1S 186 IT 1B 19 20 20 22 23 24
i L]
1 13 14 15 1B 17 18 19 20 21 22 23 24
21 MC s 28 MC




Propagation Charts

David A. Brown K2I1GY
30 Lambert Avenue
Farmingdale, N, Y,

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, December 1961
Good: 7-13, 19-31

-3, 5-6, 14-15,

Bad: 4, 16-17

18

Fair:

The Short Path propagation chart has been
set up to show what HBF to use for coverage
between the 48 states. Alaska and Hawaii are
covered in the DX chart. The use of this chart
1Is 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 1s the Great Circle path distance
because of the Earth’s 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 ile listings will give the HBF to use
and the time periods given will be the same

Give your shack that
professional look—

install an

with power facilities.

See our full page ad in the January 73
([page 45) and order yours today. For
further information see your dealer or
write to

ALDEN PRODUCTS CO.

10186 North Main Street, Brockton, Mass.

at each end of the circuit. B.) To work the
path New York to San Francisco (2,600
miles), the local time centered on the mid-point
of the path will be 1% hoursg later than at
San Francisco and 1% hours earlier than in
New York (the time difference between New
York and San Franecisco is 3 hours). Looking
up the HBF’s next to the 2,600 mile listings
will give the HB to use. In San Francisco
subtract 1% hours from the time periods listed
for local time and in New York add 1% hours
to the time periods listed for local time.
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Al Brogdon, WA4UWA/K3KMO
RDI, Box 53|

State College, Pennsylvania

/3 Reviews

The QX-535 Receiver

THE R. E. Goodheart Company’s QX-535 is a
200 to 550 ke receiver which, although use-
less for amateur frequencies “as is,” is a very
valuable addition to many communications
receivers for use as a ‘“Qb-er,” or, with the
addition of ecrystal converters, may be used
as a high-quality communications receiver it-
self,

The QX-535 is basically a BC-453 receiver
that has been repackaged in a trim, attrac-
tive case, complete with fused transformer-
type power supply, speaker and all controls.
The photo shows the physical arangement of
the components inside the QX-535 case. Note
that the tube compartment cover of the BC-453
has been removed. This, along with the use of
a perforated case, insures adequate cooling of
the receiver.

The circuit is a six-tube superhet with an
if of 85 ke (with three double-tuned eircuits
at this 2f), and another tube in the full-wave
rectifier circuit. The if transformers have an

Condensed Specifications, QX-535

$37.50 FOB Los Angeles
(16 Ib.), or $39.95 de-
livered in USA.

200-550 ke, with dial
divisions each 10 kec.

Intermediate Frequency. .85 kc with three double-
tuned circuifs.

Selechivity. . ............ 20 kc at &6 db down,
6.5 kc at 60 db down.

(1) As a second-con-
version unit, tuned to
the receiver if, or (2)
with crystal converters
as a complete receiver.

.R. E. Goodheart Co.,

Box 1220, Beverly Hills,
California.

Tuning range

Possible Use

Manufacturer..........

adjustable coupling consisting of a slug that
may be reached by removing the serew-on caps
on the if cans, and pulling a small shaft in and
out. The coupling is at minimum in the “shaft-
out” position, and this position should be used
for maximum selectivity.

By tuning the QX-535 to the if of your
present receiver, then coupling it to the out-
put of your receiver’s if strip, the QX-535
serves as a “Qb-er,” or outboard selectivity aid.
Most receivers use an if at 455 ke, but the QX-
035 may be used as a Qb-er for any if in the
200 to 550 ke range. This conversion to a
second if of 85 ke with the QX-535 will give
you a bandwidth of only 2.0 ke at 6 db down,
and 6.5 ke at 60 db down. This means an AM
(double-sideband) station will just barely
fall within the QX-535 bandpass, and even
close adjacent-channel interference will be re-
duced to a great extent, Offsetting the BFO to
one side of the center frequency of the if will
provide exceptionally good single-sideband and
single-signal CW reception. Unfortunately, the
BFO pitech control is not very convenient to
adjust, being located near the rear and at one
side of the BC-453 case. However, it is possible
to make a minor modification to use the front-
panel“align input” control as a BFO pitch con-
trol (reference 1).

When using the QX-535 as a Qb-er, it is
quite impressive to use both the normal re-
ceiver’s speaker and the QX-535 speaker, and
tune across a few signals. As yvou tune across
a given signal, you will hear it in the receiver
speaker first, then it will come in and pass
through the QX-535 bandpass before it dis-
appears from the receiver’s speaker. This,
besides being an impressive demonstration of
the QX-535"s selectivity, may be a useful fea-
ture to use, for instance, in AM phone nets.
The normal receiver may be used to listen for
the net stations on their usual ten kc spread
of “net” frequencies, while the QX-535 may be
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us_ed for added selectivity in rough copy con-
ditions. This would also be of use in contest
operation, using the main receiver to tune for
calls, and the QX-535 to narrow the bandwidth
for maximum interference-rejection.

In addition to the possibility of using the
QX-535 as a Qb-er, is the use of the QX-535
as a tunable if with band-switching or separ-
ate single-band crystal converters. This has
been deseribed several times in amateur radio
publications, and only brief details of this
technique will be discussed here. For circuits
and full information, check the references at
the end of this article, This approach to a com-
munications receiver for the ham bands is not
only a very effective one, but it is inexpensive.

For instance, let us consider the case of a new
ham who must limit his receiver budget to
$100. You know as well as I what kind of per-
formance he could buy in a commercial re-
ceiver for $100. Well, the new ham could take
$40 of his budget and buy a QX-535. Then he
could build a deluxe all-band erystal converter
—even without a good junkbox for the com-
ponents—for less than the remaining $60. And
that ham would have a receiver, when he was
finished, that would be very hard to beat
as to stability, selectivity and sensitivity.
W3SMV uses a homebrew converter with a
BC-453 in this type of circuit and has the
features of (1) stability from warm-up to
within 400 e¢ps, and after warm-up to within
20-30 eps; (2) bandwidth of less than 2 ke;
and (3) sensitivity of less than one microvolt.

There is enough space left in the QX-535
case to build in a two-tube single-band crystal
converter. One approach that could be used iIn
making an all-band receiver out of a QX-535
would be to build an 80 meter converter inside
the QX-535 case, then build an outboard all-
band converter to cover 40 through 10 (or 6)
meters, using the 80 meter range as a tunable
if. Of course, the 80 meter converter should be
provided with two crystals and a ecrystal

(Turn to page 76)
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COLLINS MBF TRANSCEIVER

60-80MC 5-watt crystal controlled AM desk-
top unit. Built<in 110VAC/DC power supply.
Easily converts to 6, 10 or 11 Meters. Excellent
Condition. Hard to get ot

price, but ours is only :my: $49'95

ARC-2 TRANSCEIV -— 2
Good Condifion »v-rv..rserere: POFeDS

TDQ 2-METER TRANSMITTER: 50 Watts Output!

At last, we got "em! The ones the VHF boys hawve
been crying for for two years, and at 5 the priece
many have been seold for! Complete— One of the
most versatile high power AM transmitters available
No oconversion required. Manufactured by RCA
Separate modular Power Supply, RF and Modulator
sections. Excellent comdition. Final uses 829B driven
by 829B. |10V 60 eyeles. Like Wow? THIS IS IT.

Exeellent condition — USED........ $89.50
174.50

MOBILE RADIOTELEPHONE (50-170 me FM. 6w
input. Output 25 watts, Consists of Transmitter
Receiver. Antenna & connecting eable. Manufactured

by West Coast Electronics. Good cond. $24.95
WIRE RECORDER—1-C/VRW-T. Operates on 28VD(C

BRAND NEW

---------------------

@ BAI GDM Cm‘dl IIIIII il @ ea@FFEsFFEERRETE LI 9195
COMMAND SETSI

R-28/ARC-5 100-156 MC. Exc. Cond....... 22.50
Q-5'er RECEIVER: 190-555 ke. Excellent.... $9.95
3-6 MC RECEIVER: Excellent....cccovnenes 7.95
6-9 MC RECEIVER: Excellent......coonsess 7.95
2.1-3 MC TRANSMITTER: Excellent....NEW 5.95
3-4 MC TRANSMITTER: Excellent.....cccne G6.95
4-5-3 MC TRANSMITTER: Excellent ........ #.85
5-3-7 AC TRANSMITTER: Excellent ........ 4.95
7-9 MC TRANSMITTER: Excellent. Like New [14.95
MD-7/ARC-5 PLATE MODULATOR: For all

of the above Transmitters. Excellent...Only 4.95

RCA COMMUNICATIONS RECEIVER

Navy Model ARB 4-band superhet covers 185-

6000 KC. Complete with remote control, re-

mote tuning dial, connectors, 24V dynamotor
and schematic. BRAND NEW..cossssnnsass 39.50

ID-59/APA-11 PULSE ANALYZER
Containg 8BP1 plus ten other tubes, Excellent
for modulation Indicator, etc. EXCELLENT
EDNDIT]UH FNITENE ENENENENRERERELSRSDS. AEEAS B

ID-6/APN-4 LORAN INDICATOR
20 TUBES including 5CP1, plus 100 EC Xtal
and a storehouse of high quality parts. Ex-
cellent for ‘scope, modulation indieator, etc.
EXCELLENT CONDITION B.95

NEW GUARANTEED TRANSMITTING TUBES
4‘EEA TEIEEEREEER R ‘,5.5 EEEBIEEEB 4-9'5

0.95

'1::.{150""& ------- e IZH BETH' FEd e AR 2..55

4-400A ..eecsnses 2500 J0OTH ......0nc.. 9.95

"‘10&”& ......... - rﬁlu'n EEHTE T RIS LN E’lm
ECEE*WL.-.H---" ------ I -95

RA-105 POWER SUPPLY
115 vae, 60 cyc input, multiple outputs: 2400
@ 10 ma.,, 540 v @ 175 ma., 295 v @ 100

ma., 6.3 vac 12 o, 6.3 vac 10 a
Tubes: 3-5U4G, 3-2X2, ond 1-6X5.

With S8 o vsivesssnasnaans Exc. Cond. $9.95
BC-611 Handie-Talkie case, brand new.. 4.95

WE BUY! BC-610, GRC, VRC, TS Equip. & parisl
TUBES, etc. TOP PRICES PAID! What do you
have?

WRITE IN for new Bargain Bulletini

All orders FOB Los Angeles. 25% deposit re-
quired. All items subject to prior sale. NOTE
MINIMUM ORDER, $3.00. WRITE TO DEPT. 73

" COLUMBIA siecrronics

4365 WEST PICO BLVD. LOS ANGELES 13, CALIF.
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L etter

Dear OM:

WESLK suggested that 1 write to vou about A.C.A.R.N.
because he said that vou are not the kind that backs
away from a new idea. So | am writing vou in hopes
that you will find this cause worth your helping out.

A.CAR.N. stands for Anti Communist Amateur Radio
Network. The purpose of A.C.A.R.N. is to educate the
radio amateur operator on the dangers that threaten
the existence of their amateur radio hobby, as well as
that of the nation as a whole.

It may be claimed by some, that anti communism is
not a proper subject for amateur radio—that it is politi-
cal ete, Nothing could be more incorrect. Communism
has been ruled on by the U.S. Supreme Court as an
instrument of a foreign government — not a political
party. Secondly, Communism presents a very real threat
to the existence of amateur radio. Communism is the
enemy of all American institutions, including amateur
radio, and is sworn to destroy them. Communism has
declared total war on the American people. Radio ama-
teurs must use their equipment to proteet their hobby
and their country from conquest on the installment plan.

All radio amateurs must give serious thought to the
future of amateur radio and the continuing existence of
the United States Government. Radio amateurs should
acquire knowledge on what is happening to their country.
The Communist noose is slowly but surely tightening.
Unless we stop it, there will be a time when there will
be no more amateur radio operating, no free speech and
no liberty.

The above three paragraphs are the text of A.C.A.R.N.
bulletin number 2 of October 28th. A.C.A.R.N.'s address
is P.0O. Box 558, Berkeley 1, California. All letters are
answered and inqguiries from licensed amateurs are in-
vited.

Incidentally, Mr. Huntoon of the ARRL has turned
thumbs down on this idea, terming it political ete. He
refused my insertion of a 29 word ham ad on this
network idea. However, CQ magazine did accept the ad.

I feel that amateur radio offers a large untapped
potential for alerting the nation on the dangers of
communism. The chips are down—our lives are at stake.
I sincerely hope you will be interested in helping out.
It would be great if vou could give it a mention in
vour editorials. I would be more than willing to write
a short column if you desire.

Here is an opportunity for you to get in on the ground
floor of a good thing. I hope you will grab it, No other

publication has been approached in this way—as vet.
I am sending out frequent bulletins such as above, by
cw automatic tape. Today 1 got a qso after the bulletin,
with LATRF/MM. He szays A.C.A.R.N. should ecover
free world amateurs, as well as those of the U.S.
Wat sa OM?
F. Huntley WERNC

Dear f‘.fr::‘f,

Much as 1t pains me to miss the boat on getting in on the
ground floor of a good thing, I'll have to beg off on this
one. You are right on one count, I am not the type to back
away from a new idea, . . . I am stepping np to the plate
and taking a good swing at this one.

Fred, I'd say, offhand, that you have, singlehandedly,
managed to ferret out, all by yourself, the most efficient
way vet discovered to kill off our beloved hobby of ham
radio problems. At the inception of that conferemnce it was
ing my editorials or you would not be offering this barrel
of hemlock to the amateur fraternity.

Let me bring you sup to date om current events. In 1959
a conference was held in Geneva to iron out the worlds’
radio problems. At the inception of that conference it was
the educated estimate of those involved that amateur radio
would suffer serious deletions of the ham bands, The
U.5.A. went into the conference in the poorest of bargain-
ing positions: asking for nothing and hoping for the
minimum number of cuts. The votes of most of the rest
of the world scemed to be against us. The only unknown
was the position of the U.5.5.R. and their controlled votes.
When the U.5.S.R, backed wup the U.S., position our
bands wwere saved wuntil the next conferemce, about three
years from now,

Suppose you were able to enlist the help of amateurs to
unleash a barvage of propaganda at the U.S5.5.R. What
would be the reswlt!? In all probability it would be just
the same medicine they applied to the Voice of America
broadcasts: intensive jamming. It seems quite hkely that
most of the jamming stations throughout Russia are being
operated by radio amateurs, An attempt to blast through
the Irom Curtain on the ham frequencies would merely see
these chaps spending their leisure buzzing our ham bands
instead of OSO’img ws and learning more about us. We
are doimg a much better job of corrupting Communism by
1iust being owrselves and talking with the Russian hams
than we could ever do with an overt attack through ham
radio which would inevitably end in complete disaster for
our hobby. Ham radio exists today in its present form be-

]
"...‘- o g - wm

Rmo

and TELEVISION

FOR OVER 25 YEARS ONE OF THE WEST'S OLDEST AND LARGEST FIRMS
DEVOTED EXCLUSIVELY TO AMATEUR AND ELECTRONIC EQUIPMENT.

1331 India St.
P. O. Box 1728
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tawse of the support of the U.S.S.R.

Further, after reading your letter carefully, I find abso-
lutely mothing positive in it. There is no suggestion of
what amatenrs can do to help, only a jumble of emotional
clichés and half truths. When vou broadcast on our ham
bands (where broadcasting is prohibited by federal law)
that communism is the enemy of amateur radio, that com-
munism has declared total war on the American people, and
use hacrk phrases like the "“noose is tightening” . . .
“chips are down” , , . “our lives are at stake” . . . etc.
then you are hurting us all,

I_t would be helpful to provide DX operators with an
article explaming what can be discussed with the Russian
amateurs and what can’t. It could then go on to point out
what information we could impart to them without caus-
sng them difficulty and still get the message across. How
long wonld you sit still and listen to a torrent of emotion
from a Russian amateur station? .

My congratulations to John Huntoon and the ARRL for
turning down your idea. I am sorry to learn that CO 15
supporting your vemture and I hope that they will think
better of it before your ad gets into print.

.« «» W2ZNSD

#

Statement of Ownership

STATEMENT REQUIRED BY THE ACT OF AUGUST
24, 1912, AS AMENDED BY THE ACTS OF MARCH
3, 1933, JULY 2, 1964 AND JUNE 11, 1960 (74 STAT.
208) SHOWING THE OWNERSHIP, MANAGEMENT,
AND CIRCULATION OF 73 MAGAZINE, published
M{énthly at Norwalk, Connecticut for September 20,
1961.

1. The names and addresses of the publisher, editor,
managing editor, and busines managers are:

Wayne Green, 1379 E. 156th St., Brooklyn 30, N.Y.
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2. The owner is: (If owned by a corporation, its name
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or holding 1 percent or more of total amount of stock.
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of the individual owners must be given. If owned by a
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address, as well as that of each individual member,
must be given.)
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Brooklyn 30. N.Y.
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relation, the name of the person or ecorporation for whom
such trustee is acting; also the statements in the two
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as to the circumstances and conditions wunder which
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IT'S CANDEE FOR
CHRISTMAS'!

WIVES, CONCUBINES! Stuff one of these in the OM’s
stocking on Christmas morning! Hear him howl with
ain when he tries to slip into his sox and stubs
is toe on this hardware. Watch him hopping with
inﬁ (on lh!e other foot, of course) when he finds out
what it is

ARC AIRCRAFT RECEIVERS — IDEAL FOR
LIGHT AIRCRAFT, CAR, HOME, BOAT

R-19: 118-148 MC. Excellent condition. With 28Y

AynaOmoTor .. . i ..-ilssa N T e i ey $49.73
R-22: 540-1600 KC. Excellent condition. With

SRV AYNCIIONIOF. oot ics Sies s T aE s b oa'si ... 49.73
Either of above, without dynamotor...... sevs SIS

Set up a complete, compact standby or mobile rig

with reliable
COMMAND GEAR
Famous Q-5'er. 190-550 kc. The receiver you've been

Jooking Tok af OnlY i rcoraiasseearha ey $9.73
BC-454/R-26: 3-6 Mc. ........ e T A 7.73
BC-ASSIR-2V: 60,1 Mo, . izinisrsvesisnuianns 7.73
MD-7 MODULATOR: Soecial .......... P O

T-18/ARC-5 XMTR. 2.1-3 MC excellent condition $4.73
T-19/ARC-5 XMTR, 3-4 MC excellent condition 7.73
T-20/ARC-5 XMTR. 4-5.3 MC excellent condition 4.73
T-21/ARC-5 XMTR. 5.3-7 MC excellent condition 4.73

'Tis a wise spouse who, considering the wintry sea-
son and those long evenings at home, procures for
the Chief Op a pair of our

SPECIAL SOUNDPROOF EARMUFFS

with built-in “privacy’’ speakers. Just think!l You
won't hear him, he won’t hear you. ldeal! Buy a set
for yourself, too, to plug into the TV, HI-FI, or just
leave unplugged and read a book.

HEADSET BARGAINS!
HS-23: Hi impedance. Leather covered head-

band. Brand new. Great buy. Only.......... $5.73
HS5-33: Low impedance. Leather covered head-
band. Brand new. A J. J. Candee Svecial... 6.73
Hi Fi Headset: 15,000 cycles! Brand new with
chamois cushions. Terrificl Only.........cv... 9.73
CD-307A Headset Extension Cord: Brand new.
Approximately 5 ft. length. Only............ 37

Hear the OM cry "UHF!” when you plunk this one
in his lap:

APX-6 TRANSPONDER

A midget warehouse of l?nrfsl Blowers, three
Veeder-Root counters, |. F. strips, cavity, over
30 tubes, etc. Includes 3E29 tube. Good cond.
e LOE T pT e i A RN e R R S IS $9.73
BAPE NOREOl - .. v o vv50npas v Tooss e it esta $1.37

YOU GOT IT! WE WANT IT! LET'S DEAL?
We're paying top $8$ for GRC-9; PRC-6, -8, -9,
-10; GN-58A; All electronic test equip.

All items FOB Burbank, Calif., subject to prior sale.
In Calif. add 4%. Min. order $3.73.

J.J. CANDEE CO.

509 No. Victory Blvd., Burbank, Calif.
DDD area 213 — VI 9-2411

244 S. Park Avenve, Tucson, Arizona
DDD area 602 — 624-2014
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séwotherr QUALITY MADE COMPACT ANTENNA

THE FIRST MULTIBAND

COAXIAL ANTENNA
for 6-10-15-20 Meters

e

; o ? =
s el
e

needs no ground

plane radials —
Ideal for. ..

FH T Emergency nets and citizens
. * band wherever omnidirectional
coverage is desired.
Campers and apartment
residents or wherever space
is a problem.
A second antenna for low
. angle radiation,
The New C-4 features ...
i o

® Full electrical half waves on all

S bands...eliminating the need for
o awkward ground plane radials.
® Easy, inexpensive mounting with
regular TV hardware such as simple
chimney mount as shown,

® Compactness , . » only 12" over-all
height.

. ® End-loaded to provide maximum ra-

mE diator current for maximum radiation.

- iy ® Quick installation . . . about 13 hour.
L ® Power rating . . . 300 watts AM.

® Feed line . . « RG58AU or equivalent,

® SWR...less than 1.5 to 1 at resonance.
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Two other 6-10-15-20 meter antennas:

ModEI 8-24 Four Band Beam

Element length 117 — boom length 5°
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Mod&' M-4 Four Band
i 1 | Mobilee §-3" high
Sy Fits all standard mounts

amateyr net

The above antennas are also
available for 6-10 or citizens
band operation.
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- Write for literature and the name
. of your nearest Mini-Products
- distributor, Patents pending

1001 West 18th Street
Erie, Pennsylvania

SPECIALISTS IN COMPACT ANTENNAS

Order direct or from your distributor.
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began to come in I could see that most of
them were the same as you would also be
seeing in the pages of 73. No one needs a buy-
er’s guide around to tell them to send for a
catalog.

The golden lining: much of the material
submitted for the Guide is just what we like
to have on hand to fill in the spaces between
major articles in 73. Most readers want to
have their articles run continuously and not
jump to the back of the book, which means
that we have to have a good assortment of
small items on hand to patch things together.
It is much more difficult to put a magazine
together like this.

Europe

Those of you who have been following my
editorial ramblings for any length of time
may remember that I frequently get in refer-
ences to the Porsche. I hasten to explain to
the more cubical readers that a Porsche is a
make of ecar, not a new transmitter. Ahhh,
but what a car. I won’t go into a long sales
pitech on it, but I must explain that most of
the well versed authorities on cars agree that
the Porsche is the finest designed car in the
world today.

It is only natural that the owners of these
amazing cars should rally together into clubs
where they could laugh with contempt at
people who buy Cadillacs and Mercedes. The
national elub, the Porsche Club of Ameriea,
has grown to some 2000 members , . . which
is rather remarkable when you consider that
there is probably only about 10,000 of the cars
in the U. S.

Regional clubs hold monthly meetings where
the technical aspects of the car are discussed
and sports car films shown. They also organize
events such as gymkhanas, rallies, concours,
hill elimbs, races, ete. The national PCA pub-
lishes a nice little monthly magazine and or-
ganizes a yearly trip to Stuttgart, Germany
for members to visit the factory and buy new
cars if they wish. Most of them do buy the
car since it is over $1000 less at the factory
than delivered in the U. S., and the shipping
costs of getting it back plus duty on the used
car are usually about half of that. Thus you
get the best of transportation for traveling
around Europe and still have a bargain priced
car when you get back.

The flight came at the wrong time for me
in 1958 and I missed it. I did the next best
thing and organized my own personal flight
over about a month later and picked up a car.
I drove 4000 miles through Europe, visiting
hams and talking to ham clubs as I went. You
can be sure that I made it my business to
be available for the 1959 trip. I conned Steve,
W20KU, who lives just a few blocks from
me, into going on this one too. I already had
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a 1958 and 1959 Porsche, so I really didn’t
need a third car. Fortunately I managed to
talk Ed Bedersen, K2QWO into buying a new
Porsche which I would pick up for him at the
factory and gently break in on the German
Autobahns. Heh, heh.

I was off on a rally in New Jersey and
missed the cocktail party given by the U. S.
representatives of the Porsche factory. Steve
turned up and won the raffle, with the prize
being a free flight back from Germany for
his new Porsche via Lufthansa Airlines. Quite
a prize.

The next afternoon two DC-7 loads of
Porsche Club members, 185 of us (including
a lot of wives), were on our way to Stuttgart.
We were fed almost constantly all the way
across. We arrived at the Stuttgart airport
about 9 AM and found a champaign party
waiting for us on the patio of the adminis-
tration building. There they stamped our pass-
ports, accepted payment for the new cars and
gave us all the necessary papers of ownership
and for driving anywhere in Europe. Our
luggage had been transferred to some beauti-
ful German busses, Taking a few more gulps of
champaign, we boarded the busses and were
driven to a magnificent castle a few minutes
away. There, as we rounded the balcony, was
an amazing panorama: in the background lay
the city of Stuttgart, and in the foreground
were one hundred Porsches spread out over
the huge lawn.

Each of us were called individually forward
and were introduced to the mayor of Stutt-
gart and Ferry Porsche. We were then given
an armload of gifts (wine, cute German dolls,
scarfs, books, ete.) and escorted to our own
car. There were mechanics there from the fac-
tory just in case everything wasn’t exactly
perfect. They weren’t needed. One of them
helped Steve put the top down on his con-
vertible model, Once we had inspected our
cars, looked over those of our friends, and
taken plenty of pictures of the whole proceed-
ings, we adjourned to the side of the castle
where Lufthansa was treating us to a fine
catered lunch.

The cars had been arranged in lines accord-
ing to the hotel accommodations so it was sim-
ple for us to form lines behind factory ecars
and convoy to the hotels. Since no plans had
been made for our dinner that night 1 rounded
up Steve and Earl Grainger W2NXZ and
headed for the TV tower which overlooks
Stuttgart. They have a wonderful restaurant
right up on top of this tower. We took the
elevator up and as I got off there was Lothar
Woerner DJ1BZ sitting in front of me. The
last time 1 had seen Lothar was the evening
just about one year before when we had dinner
at this very spot. Lothar was more surprised
than I for this was the first time he had been

(Turn to page 73)
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SCR-522 SPECIAL

Revr, xmir, rack, case. Exc.
cond. 19 tubes include B32A's!
100-156 mc AM. SATISFAC-
TION GRID! Specify fob Brem-
;rfl?in W;n. m;‘ Buffale, N. Y. :
old at less than N o A

tube cost! ..... $‘ 6'95 et o, L

Add $3.00 for complete tech. =+ Ry
data group, includes schem., |
parts list, LF., xtl formulas,
revr cont. tuning, xmftr 2-
meter use and convers. to 6
and 10 meters, pwr data, etc.

RA-62-C: AC pwr sply for SCR-522, 40 50

exc. cond. fob San Diego............

TDQ TRANSMITTER

115-156 mc, 45 W carrier can be 1009% AM by Voice
or 859 AM by 1 ke tone, key up to 40 wpm. Com-

plete set, pwr 115/230 v 50/60 cy. 829B
final. Checked, OK'd. FOB Los Angefes.$l49'5°

TDZ TRANSMITTER

Brand New! 225-400 mc AM, 30 W Po. 10 chnl

Autotune. P 115/230/440 v 50/60
'-‘Yu ? :;:E Fﬂ';”Eﬂr.ln Diego, California.. $I 49-50

POPULAR Q-5'ER

BC-453-B: 190-550 kc; I.F. B5 kc. Use as rcvr, as
tunable I.F., as double- conversion for other recvrs.

Checked out, good cond., w/schem., align. instr.,

Pwr EPI? data, etc. RailEx ﬂl‘lifr fob $‘2l95

Los Angeles ..... SO s AL S S

QX-535 RECEIVER

Above rcvr in handsome cabinet, pwr
sply, spkr, ready to use........cc0uuue $37'50

NAVY’S PRIDE RECEIVER

RBS: 2 to 20 mc 14-tube superhet has voice filter for
low noise, ear-saver AGC, etc. Strictly for communi-
cations! Very hotl I.F. 1255 kc. Checked, aligned,
w/power supply, cords, schematic, instructions, fob

S e T 5 199,80

ALL-BAND RECEIVER

R-45/ARR-7: 0.55 to 43 mc. NEW! W/60 cy pwr sup-
ply includes DC for aut. tuning motor. Has every-
thing! Xtl I.F. filter, 6 selectivities, BFO, S-meter,

AF/RF Gain, Noise Limit.,, etc. 455 kc
I.F.f wfs:ﬁ:::n. FEEBE St;rTIAniﬂn:in ...... $I 79'50

RCVR/SPECTRUM ANALYZER

ANJ/APR-4 rcvr is 11-tube superhet as L.F., S-meter,

etc. for the 30 mc output of the tuning
units. Aligned, OK, fob Los Angeles... $69-5°

TN-16, 17, 18 tune 38-1000 mc; checked
Oz the st BF 3. scsisvriossedsos $85.oo

TN-19, 975-2200 MC. v vvnnneeennnennn. $59.50

LM FREQUENCY METER

Good, used cond. With matching calibration book,

xtal., schematic, power supply data. $49-5°

F.O.B. Pensacola, Florida. Only.......
SAME, but less calibration book...... 25.00

EQUIPMENT WANTED!

Our need is your gain! Urgently need: TS-382, TS-
505-A, TV2/U, other TS, UPM, URM, USM equipment!
Also, Hewlett-Packard and SG materials.

WE CURRENTLY PAY HIGHEST PRICES!

R. E. GOODHEART CO.

BOX 1220-GC BEVERLY HILLS, CALIF.
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This announcement is neither an offer to sell nor a solicitation of an offer to buy any of these
securities. This offering made only by the Prospectus. This offering available to adult New
York State residents only. September 13, 1961.

200,000 Shares

Neil Electronic Systems Corp.

795 Monroe Ave., Roch. 7, N. Y. (A New York Corporation)

Common Stock
(par Value $.05 per share)

Price $1.50 per share

Copies of the Prospectus may be obtained from Neil Electronic Systems Corporation, 795 Monroe
Avenue, Rochester 7, N. Y.

Reader’'s Service

As mentioned last month, one of our local

publishers has forced us to temporarily dis-
continue the service postcard in each issue.
We'll try to have it back in the January
issue for you. In the interim please either
use this blank or make one of your own and

send it in. Write your name and address in
the small square, put in the name of the
advertisers that you would like further in-
formation from, and we’ll cut out the square
and send it along for you. This enables you

to send in a subscription or gift subsecription
at the same time in the same envelope.

Heh. heh!
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(W2NSD from page 71)

back since our dinner a year before. We had
quite a QSO. Incidentally, the food is terrific
there and very reasonable by U. S. standards.

Breakfast comes free with the hotel room
in Europe. After breakfast we all drove to
the Porsche factory and were given a guided
tour. You really have to see it to believe it.
Every part of the car is fitted carefully by
craftsmen. They take extraordinary care in
putting it together. We were all snapping
pictures right and left. Be careful when you
visit me or else you may see the whole trip,
including every corner of the factory, in de-
tail.

There was a cocktail party midway in the
tour, complete with a snack and more gifts
(thermometer, picture album, ete.). The tour
ended in the accessory sales department where
we were able to indulge ourselves with
Porsche ashtrays, handbags, scarfs, cigarette
lighters, badges, decals, spare parts kits, ete.
From there we drove to a nearby racetrack
which had been rented for the day. After an
outdoor lunch of hot dogs, potato salad and
beer we tried out the track.

This was my first experience on a racetrack
and I really put my foot down hard. All of
a sudden I was in a double hairpin turn and
spinning around! I got straightened out and
took it much easier until I got the feel of
the track and the Michelin tires, which were
new to me. The track was about five miles
around and had a couple places where I could
open the car up to about 110 before I had
to brake for a turn. After a half dozen rounds
I was familiar with the track and keeping up
a reasonable average speed. I stopped and
talked Steve into going around with me once
. . » heh, heh. He’ll never forget that ride. The
factory had their most famous drivers there
with the Porsche racing cars and were giving
the hardier souls a memorable experience
around the track. I was having so much fun
seeing how fast I could go without wrecking
Ed’s car that I missed the free rides.

That night the factory gave a dinner for
us all and gave away a huge pile of door
prizes. I won an ashtray, but watched others
win watches, FM radios for their cars, etc.

We had the next two days to ourselves,
being due in Locarno, Switzerland (down
near Italy) three days hence for the Inter-
national Porsche Club meeting. Most of us
headed for Zurich as the first stop. I paid a
visit to the Hanhart factory, where they make
the Hanhart stopwatches, in Schwenningen.
Hanhart is the largest selling stopwateh in
the world.

As a dealer in Hanhart watches I was given
a friendly greeting. When I got interested in
sports car rallying I did a rather thorough

(Turn to page 74)
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KTV TOWERS

KTV

P. O. Box 137
Sullivan, Illinois
Dear Sirs:

| would like to place my order for one of your
60 foot model KTVHT series 1600 towers and track
assemblies. Your letter of October 10 specified 10
days required for shipment from your plant.

By the way, | have been using a track arrange-
ment for my beams for the last é years, first in the
Virgin Islands, and later in Fort Myers, Florida, how-
ever, they were tracks on 65 foot creosoated poles
and not very practical to move from one location
to another. CQ maogazine for Avgust 1957 has o
description of the one in St. Croix, together with a
page of pictures taken by Wayne Green when he
was editor of CQ and visited me there.

Very truly yours,
William C. Thomas
KZ5CG/W4CG ex KV4BB

KTV Hy-Track towers are now located in the follow-
ing areas:

Boston Richmond, Mich.
Stamford Chicago

Passaic Shelbyville, IH.
Troy, N. Y. Lincoln, Neb.
Cleveland Ogden

Toledo Albany, Ga.

Jacksonville

If you'd like to see what they look like just drop o
card and we’ll send the call and QTH where you can

Write re. custom built towers for labs and
experimental work.

( See our ad on page 6, March, 73 Mag.)

WARNING! GLASS

has broken down and brought you the best
surplus deals in history. Read further and you

will be in grave

DANGER

of buying everything in this ad whether you
want it or not, simply because you can't afford
to miss such a chance. You will find yourself,
canny reader that you are, cooking up ways to
go into the surplus business yourself to resell
this stuff at a profit o un-canny non-readers of

73.
TRANSFORMER SPECIALS

2350-0-2350 @ 400 MA. Brand New!. ....... $24.73
515 0-515 @ 250 MA, 5V @ 3 A, 2.5 VCT

@ DA iisissasasssrssea e R e 2.37
12V @ 3A. Brand Newl.......cc00vvvueee 1.37

Modulation Transformer, COLLINS, 20 Watts. Re-
sponse 200-5000 cyc. Primary 6000 ohms, Sec 6000
ohms. New Condition .....cccovnsnsasss 73c eachl

CRYSTAL BUYS
1000 KC Crystal in Metal-Sealed Holder. ..$1.37 each

200 KC Crystal in Metal-Sealed Holder.... 1.73 each
500 KC Crystal in FT-241 Holder............ 73c each
SPECIAL! 100 KC Crystal, 3-prong Bakelite
HONABE. oo vovveoeesstessed smyssstnssssssivs $2.37
TUBES

Bulk Tube Specials! Any 4 Tubes for $1!
6SN7 6517 6H6 T715A 6V6  6SH7
6Y6 1218 2516 3824

SUPER SPECIAL—7I7A, Famous DOORKNOB Tube,
used as heavy duty 6SK7. High Gain for High Fre-
quency. Brand New. ..... FARSN Sy v | G for $1! 11

WE ARE MOVING TO LARGER QUARTERS AT 1624
S. MAIN, LOS ANGELES—across the street from the old
location. Lerge selection of new material—See You There!

Now open Fridays til 9.

J. J. GLASS CO.

1624 S. MAIN ST. LOS ANGELES 15, CALIF.
DDD area 213 RI 9-1179

6AC7

73



73)
2NSD from page found that
(W and There
tehes nhart. S0
* top wa he Ha Us. &,
tigatiﬂn Df Ef’a‘[' was E’:up 1]:1 thE
_. D | ] inves HE By, 48 ler se
S B A N thE heﬂt nbﬂ no dEa
4 ITIZE H:iu; '"YSET;IALS seemed to
C 22 F’Equl“ CR
All ,|'.lD"r
TEXAS CLASS

self.
for my
ted
wan

g I
atche

e w

I imported th

1
meet llgd

1o iaa

euients. . Hormetically

rione, ti-lm‘ﬂ' X
S i

i

. (083
HkET N3 BN
BpAC

: wanted
rallyists €8S .+ « o
r In :
before Uthilf in buﬁlﬂne liked
't long d mys ! Every read,
sn’t I foun iness! Kve r to
It wa and busl easier than
too Some W wWere ensive
95 them t cost. thﬂ.? 3 exp
. ing a h for e les ¢
* pin elling muc wer har
™. % ACH B very . and t Han
HC8/U holde rystal). : them better t]mE! the Iatesl ft my c:a 3
l ' add 15¢ per c =8 1on 1% Im": kept watﬂhes: over ich and le 300 mile
pins available, 983 26,975, :I%'E' ﬂthe?ter Inﬂkmgﬂn to Zurl&r for th}?een made
‘D" Citizen s 7 0eh 27.188, A ove dea d ing
| “D" © o) : 055, 155, I dr sche ions ha dur
et SRl S e 37 tches 1 Por ation town he
fowing 'Etﬂl in m 27.035, 27.135, set. wa loca Serv nd (5 %
o sulng G e 27.225. 90 per ith the tel re arou cab 1
37,005, 27,015, 2o, Trais el ) B AT n. Ho hopped k a bviously
27.005, 27.108, 27.205, units. 1bers. ‘ ectio Is n too ve, O the
27.085, 27.185, 27.20! all Cﬂudﬁl num | Insp PCA. d the od Ste to
27.175, 1 sets for and m DERS b the on an gpﬂtt d Ste?e left
s ko I HOL .05 y erno I iTecte we
Magﬁgﬁ ;uipmeﬂt STALS SN HC:{I:'I dilmﬂﬁﬁ Bd. the aft On the W;hy and 1::]11#.—:‘3s dﬂne’ 13?1& d gone
Sp RY ing ... age. he c r W ar iles
B th es TALS gar left t ca n, E 0 mi
CONT " b RYS I e 5 MY oW 5
Hﬂgl?ruﬂuﬂgg;_ lﬂjd 1:|:EIQ SEALED C .$4.95 ea. | lﬂst:&che garagﬁaﬂk dﬂwn0§ his Eﬂlélehad a fine
Speci in diam TAL : lernce. .... ; Por ove hum an
L8 p DAMEN et : Is and dr B9 ¢ ight-saw
FUN KC .0 frequen his a 2 H sig the
in HCo/ 4 nilidaﬂ‘tﬂ 10,000 KC' an RYSTALS to visit Eé,l?:e?e e the garagfshed-
From 2000 KC nce RTONE C ay so ut to sn’t ﬁIl 00
leﬁﬁ?# TGIGS:A[ED ngEhnlﬂ*“ $4.10 ea, 4 er teve back o still Wat of the 1
: / 0 B dinner. Stev IS car inspec-
tal HCG BSob o rase sl ve t his 380 ou Insp
d in 7486, disme el AT I dro . bu that in for P
Supplie cing .4 0% Tulﬂ'mﬂ. ***** rning, lieve ht 1n grou
Pin 'plu. s 'uﬂﬁ Tﬂlﬂ'ﬂncﬂ xt mo I beli brﬂug lp of a dn’t
i 1o 8 e 008 T ALS || e h the help of a g
30 to iﬂ MC .0 cRYST N[] W hES h wlt they ld‘n’t
45 to 8 RTZ RVICE A Porse ice. Even factory I cou
L ] L] g D
" stals m!d:rnund ;gnidltlﬂnllr of mech ith th.ﬂt‘I was gol gtl‘.} LDEE‘, hten-
ALery GUATES ies. U up w if down . Liec
““"[Enfg'""s'u“p;““‘l . 7 holdors keeg for Steve d then border mtﬂta factory
pract Sisq L et ai in an the iny Cur
guaran in spac 125 w nstei sed 1;111}’
holders P diameter iechte I cros d the ;
FT-243 ing % 3 Pin holders Li day. foun mpute
in dlameter 09 AP sy in one n and llest co tter
Pin dia holders Pin lﬂ‘ﬂfﬂnl 1 : b}r noo 'S sma it far be .
R 1L Banan | steln Drld S d 1t I dld
S 125 anted PM. is the w d fin ed
Pin sp eter . Ider w | 1 15 . all Inde s ¥
Pin diam « Specify ho $4.50 ea. byThe Cl}rt?gl' ra]lyln%ﬂmputel'- ounted 1n ?;.5
HYBT"‘LBEEW KE’: ++++++++ 50 ea. use 1t Monroe nroe In in Cur
E ---- - L I - c
TO ORDER CR Kﬁﬁ'ﬂ'\m}ﬂ L $2 o Wﬂn even a have a Mo a dealer rt wat h}fz
s tolerance. .... 2601 Ko m“ﬂ'ﬂ““u """ o ti;aﬂne tilnehad becﬂm; the Hari?h'?hem o t]i‘Y
'''''''' r TRy E
e tnlﬂnncu”-'hhgl KB“ ...... _“d Crﬁigz KC), ;ﬂrsﬂhe' ImE: reﬂsﬂln 1&? tﬂthg{ilgh’ fﬂrd?;;;lﬂ?
o A i ician Ba 3701-3 elers he sa oniy . edl
nee. . chnicia Pid C), 6 m r t the urta Imm
005% _ tolera o "“i;T'ﬁ': B.n-;f'“ (1034-7082 K 810 KC 1o fo 7 Wagre of the Ene to, has £
—__r ; o
oernce s Lo T OO AR e ey S Bk
S1% To (IEak-7108 SO ol c that r hims ictures e a co
e UIysials i o e ; 500 K ham ne fo me p 1 drov rsches
{33319;13 L','i“iicwn*ﬁ“&umﬂi'fm"wr Dl:lll- ;1_3‘15 "5;;,;:1-..'_': wanted ﬂtaking Sﬂtumated): Ineh. Pﬂt S on
Y- (n " Pin les KC Cry Standa tal | nd ter au ia for inute
Pia snecine % YRR for IT-243 orys b L Af ostly tria R d a
Forflve e, Ml e ket for K- £ HCO/U. crysts ry (m Aus ry few behin
Match rystals, ;3 100 Socket ea.; Soc HCS facto h to eve 11 in and
%ﬂrgﬂtﬂlﬁ.cﬁ:{fr‘: E-E&;:}}Eg:ghg ‘iﬂfkﬂl 'u:; oscillator elrcuits miles Hﬂrtpassing 11111?] S0 IS fEiES liﬂell'lseknew
ho FT- : wit en carno, W : y
HCE8/U ket for 25¢ ea. complete g had be to Lo ith a bvious er
Dual anﬂ"““ log #961 RYSTAL ! way ne wi both o ing O
FT-171 free cata TEXAS C send us their hem, o They ere do 70
Weite tor new Tieem’t ATNCK theih. ir of t trian. they w down to
Write DEALE dossn’t rida Sohni? roto- palr r Aus 11 for ing orsche
OUR lay . . t from our I 1 quant s Plan the d qul es an bu wit
See b-‘llu and o WA samples ;iﬁlﬂ' o 3555 t the s es. ed to hed the
his nam inesting samplee stone 3- 00 on d curv nag watc 0
Lad NT 1 har it. I ma P | ichts g
sl T ONE 6 PLA he 1t. 1 1sing. il lig
gnu g:ﬁmelﬂlnnﬁﬂ- A TO OUR HET:]munt- on t have done hair-ra their tail h 1 was
Y for LA. here su n w
RUSH pon below STA YERS, F them, t w RIER e tur icht and
g AS CRY FORT MYE ct spo d there h the slight a;
Ex IVE, WE 6-2 €exa brake ¥ thrﬂug C Wds iblhty
T AL Dﬂphﬂnﬂ MENT 1) and ke 1t Traf POSS
CRYST tvice, SHIP 1| on make hasm. as a
1000 fast se ER FOR ST (1 to . d C re w
G-121, extra ORD A CO § able ine into h the
Dept. For YOUR EXTR nge or . ning thuug
AL A% o neEShange et 1| caree as
OuPO AlL ior sale a be ac : c ove
ACH T"ﬁrccl-ﬁss.m R ""'-";,1 IN FULL. they dr
I ATT VIA l:j : ;ublettcr?siﬂl n'i.. PAYME .i! '
¢ ol e e M.O. wit =
3 TERMS: All i ck, cash or pisic
I price { by chec
ied
] G-121.
I o N T S T N N T W Lty B L, i el

73 MAGAZINE
74



of a ecar appearing around the turns. Mad-

men.

Everyone should have a chance to go over
a Swiss mountain pass in a Porsche before
they depart this world. There is no experience
like it. We whizzed across the San Bernardino
Pass, with its hundreds of switch-backs, slid-
ing through every turn. We passed a Cadillac
on one turn and I felt a moment of pity for
the fat cigar smoking chap inside who had
to stop at almost every turn and back up once
or twice to get around. The madmen finally
stopped for gas and I continued on at an

easler pace.

Next month, if anyone is really interested,
I'll carry on with the International Porsche
Club meeting in Loecarno, my visit with
11OV, and the I.T.U. conference at Geneva.

All this was brought on by the announce-
ment of the P.C.A. that the 1962 trip will go
over in April. Now that I'm married, I sure
would like to take Virginia over and show
her all of those things that I enjoyed so much.
If it is possible to get away we’ll make the
trip. The cost is about half the regular fare,
so we’ll probably be able to swing it. I know
all the tricks for getting along in Europe for
under $5 a day for each of us, which helps. I
know that a disproportionate number of hams
are Porsche owners (I know of at least ten),
so maybe some of you’ll be with us this time.

Regarding Subscribing

You may have noticed that most magazines
make a big fuss and try to get you to sub-
scribe. There are good logical reasons for this.
Number one reason is that most advertisers
seem to put a lot of store by the number of
subseribers a magazine has. I should think
that the total number of copies sold per month
would be more to the point, but they always
ask about subseriptions. Then there is the
chance that you might miss a few copies dur-
ing the year due to the newsstand being sold
out or your not liking a particular issue. There
are a page full of other logical reasons. All in
all, it is pretty important to us that you sub-
scribe.

Granted that it is quite a logistical problem
to round up a subseription form, an envelope,
a pencil and three dollars all at one time. We
are desperate. We will cheerfully accept any
scrap of paper in lieu of one of our own
blanks. We will accept anything negotiable in
payment: cash, check (on a U.S. bank), money
order, foreign currency, stamps, ete. We are
holding our subscription rates down as long as
we can, but it is getting close here and they
may have to go up soon.

DECEMBER 1961

GENERALIZE YOURSELF! "

LEARN RADIO CODE
The EASY WAY

No Boocks To Read—No Visual
Gimmicks To Distract You. Just
listen and learn

Based on modern psycholegieal
technigues — This sourse will take

you beyond I3 w.p.m. In

LESS THAN % THE TIME
PRICE Availoble also on magnetictape
$9.95 Sece Your Dealer Nowl

Theea 1z te EPSILON
24 Hr.

\ Instruction

2769 CAROLINA

RECORDS ceowoop city, caur.

TECHNICAL MANUALS CO.

P.O. BOX 406 — 805 COURT STREET — UTICA, N. Y.

TM-11-300—BC-221. All MODELS
TM-11-352—-TG-7, TG-37. MODEL 15

TM-11-2222—TT-12/FGQ, TT-21, TT-25, TT-26,
T7-52. Including 14 TD

TM-11-2223—TYPING and NON-TYPING MOD- =

TM-11-2234—TELETYPE AN/TT-4/FG
SEND CHECK WE PAY POSTAGE
WE ALSO BUY OR TRADE FOR MANUALS

U.S.#1 ELECTRONICS

a division of AMBER INDUSTRIAL CORP.

1920 E. EDGAR ROAD (Right on Highway US. 1)
LINDEN, N. J. — across from ESSO RESEARCH LABS

COME TO OUR BIG, BIG STORE!

— FREE PARKING -
Send for our new, free, bargain list.

TELETYPE

RT-45 XCVR 14-50 mc, 807 final, 0200 ma mtr NEW $18,(
SCR-522 XCVR 100-156 me, 832 final, 30Watts EXC $22.4

8C-1158 XMTR 5097 mc, 815 final AM, w/8mc xtl NEW $29.45
BC-617 RCVR 30-50 me, FM, xtal controlled EXC $22.45

BC-458 XMTR 5.3-7 mc, can run 120 Watts EXC S‘_MS
R8/ARNS RCYR 75 mc, 7 tubes, FB for parts EXC $ 2.95
1-196B Sig Gen150-230 mc, beoutiful box NEW $ _lal.'.i
DO-15 DYN 12/24 in; Out 265/540v 120/26 ma NEW § B.45
MN26 DIRECTION FINDER—Complete New — $49.80
GO-9 Xmir 3-18 mec TOOW....c.cceeeenases NEW $41.50
CITIZENS’ BAND Mobile or Fixed—BC-260 Xcrs
B5-12-28 VDG = TEBVAL a:iitnas e nas vioienes e sinss ;Eg:

Poir. Plus A SDOMG. ... sassinisisisessanssssses
(2 Excellent, One As-ls for Parts)

BC-604 XMTR 20-28 me, w/tubes. EXC .........cs0 §$ B.45

BC-654A XMTR 3.8-5.8 me xtal cal. EXC ....cou0ves $29.50

PE-102 DYN 6/12 vde to 500 v @ 160 ma. EXC .... $14.95

PE-73 DYN 24 vde to 1000 v @ 300 ma. EXC ..... . $7.95
& Dc—ss.qs

Pwr. Supplies: AcC_$12.95

TUBE SPECIALS
304th — $18.95; 813 — $8.25; 2C39A — $8.95; 717A — 45¢
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BARRY'S SPECIALS

Plate Xformer, pri: 115v. 60
cy.; sec.: 3000-2500-0-2500-3000

@ BE0 MR s i e wa s b e $34.95
Super Pro S-meter............ $4.95
Eveready #1565 Hot Shot 5-cell
pwr. battery, T.b V.. .ccoan siann $3.95
Mallory 1250 mfd./180 v. de... $1.25
Fahnsteel FWCT selenium recti-
fier 50 v. @ 200 amps., 20 lbs... $25.00
2304TH/TL tube sockets........ $1.15
R.C.A. CRV-59 AAC TV camera
xmitter with 1846 icon......... $95.00
TBK-20 500 watt CW rig, 2.0-
18.1 me., new, less ps, f. o. b.
R AE ey AR R e e sl ol 2 e $275.00

Write for green sheet supplement.

BARRY ELECTRONIC CORP.

512 Broadway, New York 12, N. Y.
WA 5-7000

BC-221 FREQUENCY METER. Like New sag 50

With original calib, book.........

BC-603 FM Receiver |3 95

S =ST- 00 AT IO e ae i h el e sia s STa st 2 =
BCO-603 orders will inelude n fine 2M conversion ny KOMDN.
DM-34 Dynamotor,

DEANA OOW ..ossnvsvssvsmaesss T b e 3-95
DM-35 Dynamotor,

BEENG DBW .. 6550 itlotsNetiessusbusvins 9*95
BC-923 A FM Receiver

27-838.9 Mc¢. Brand New ........:.- 29-95
ART-13 Transmitter

with tubes & meters, used.....ccveevnnunnn 39'50
BC-6C4 MF Transmitter 4 95

with tubes. Brand New .....cccccvvunnnas .
RT-157/APN-68 IFF Radar Transteciver 7 95

00 tubeg In 8ll.....c.cvvinenscannsansmans . .
Antenna Mast Base

& 3—89" Mast Bections......ccceevccass- 2'95
85ke IF Transformers 2 25

ARC-12, New. T9¢ e 3 fOr......ccccecenas .
ID-6/APN-4 Indicator

T e R L e R e e et 2'95
B-442 Antenna Relay I 95

with Meter & Vat. CaD. ...cvcvccencssana .
ARR-2 Recaiver, 4 95

11 tubes with CB conversion. .......cccceee .
ARC-3 AM Receiver

100-158 Ae. Excellent .....ccccivenccansns Iz'qs
ARC-3 AM Transmitter

100-158 Mc. Excellent .....cccivnncncnnsns '4'95
1-130A Signal Generator,

IN-108 M v i T ?'95
1-95B Field Strength Meter,

=100 L s arisandiasssadses s s sade 7'95
KYGE5/ARA-26 Automatic Keyer 2

as converted in Oct. *'73"° -95

111111111111111

Send Money Order or Check with Order
Write for Latest Flier—LOADS OF BARGAINS!

R W ELECTRONIC

2430 S. Michignn Avenues ® De 7
Phone: CAlumet 5-1281 Chlcage 16, lﬂ%nnli
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(QX1535 from page 67)

switch for complete band coverage, tuning
perhaps 3500-3850 and 3700-4050 ke. This
would cover all of the ham bands up to ten
meters, where switched ecrystals should be
again provided in the outboard converter for
complete band coverage.

The QX-535 as a basic unit could prove to be
a useful addition to almost any receiving set-
up. The references to follow include several
different ideas various hams have had on how
to use the BC-453. The QX-535 may be used In
all of these ways, and is nice to use since it not
only is complete with power supply and con-
trols, but is a nice-looking package, and, far
from being the least consideration, quite inex-

pensive.
. . « KBKMO

| etter

Dear Wayne,

In the plastic bag you will find some braid which has
been soaked in flux and oven dried. This may not be
new to yvou but it was to me and I have never seen
anything about it in any of those other pubs., so I would
like all the people and hams, too, who read your maga-
zine to know about it. The deal is this; if you need to
repair some gear, especially surplus equipment, lay an
end of the braid on the solder joint and apply a hot
solder iron to the braid and wateh the braid soak up
the solder! Brush the joint with some solvent and it
will shine like new. Try it. I use this method to make
old tube sockets ‘“‘New."

I am taking advantage of your three year offer before
the price goes up like on the last job you had.

Floyd K. Pevoto K6JHT

FAMOUS BRAND (just about the most famous, but we

can’t reveal) Citizen’s Band Transceiver, 1-channel, crys-

tal, full 5 watts input. 6/115V or 12/115*. Complete
$39.50 ea.

with cables, instruction book, FCC forms, mike-spkr.
$75.00 pr.

11 lbs. shipping wagt. per unit.

*Specify which.

Original COLLINS KWM-1 DX Adapter Kit with instruc-
tions. Allows xmting and receiving on different channels.

NEW $15.00 postpaid.
Western Electric dial telephone. Exc. cond.....$4.95 ea.

2 for $8.95
Radiosonde Transmitter—T-304/AMT-4A, 1650 MC with
RCA 5794 tube and gnd-plane antenna...... $2.50 pp

Write for FREE CATALOG

ALVARADIO INDUSTRIES

PO. BOX 151-A NO. HOLLYWOOD, CALIF.

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.
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Anyone for Ham TV?

Ham TV is no longer a complicated
or expensive hobby. It is quite simple to
put a signal on the air when you know
what you are doing. This book tells you
how. Used TV receivers are available
very reasonable these days . . . find out
how to convert these old sets for Ham
TV. This book is light on theory, pre-
senting just enough so you’ll have a
good idea of what you are doing.

Here are some of the contents of this
book: Introduction to Ham TV; Image
converters; video amplifiers; the TV re-
ceiver; the station; flying spot scanner;
the camera scanning unit, pickup unit,
mixer unit; monitor receiver; slides for
the camera:; video transmitter: video
modulator; transmitter test equipment;
transmitter adjustments; audio; anten-
nas; converters; station operation sug-
gestions.

This is the first Ham TV Manual ever
published. Order one now!

$3.00 per copy.

A R R S el 1 S Gall =t s
o e A B
G s e e Zone. .... State

Order for ...... copies of the Ham TV Manual

@ $3.00 each.
ORDER FROM "73" MAGAZINE
1379 East 15th Street, Brooklyn 30, New York

<= S/6NALS ' POP ouT’
WITH DOW'’S

PREAMPLIFIER

Get signals you didn't hear!

Not a gimmick, but a tested
, and proven accessory. Pre-
cision made, fully backed by

Dow-Key's traditional Factory
Warranty.
HELP YOUR RECEIVER!
The DKC-RFB Booster is a
price , . $Iﬂ_?5 50 to 70 ohm impedance
matching ‘‘broadband pre-
amplifier’ guaranteed to increase the over-all gain by | to 6 *'S"
units on all bands (1.5 to 30 mc). To improve sensitivity, work
with DX, and bring up weak unintelligible signals, you'll want a
DKC-RFB. Designed for receivers up to the $300 class,

THIEF RIVER FALLS
MINNESOTA

TELEWRITER FREQUENCY
SHIFT CONVERTER

The New Model ““K' Telewriter Converter (designed by M. l.
“Don'’" Wigoins W4EHU) includes: |. Linear audio discrimi-
nator with high Q toroids for maximum interference rejection.
2. Advanced keying tube circuit to compensate for distortion
with front panel control. 3. Separate magnet current supply
with milliammeter. 4.. Dual eye indicator, 5. Chassis termi-
nals for polar relay bias, S-R relay, and loop. 6. Front panel
jacks for keyvboard and printer. 7. Send-Rec. and Polarity
Reversing switches. For further information and reconditioned
teletype list, write: Alltronics-Howard Coa., Box 19, Bostom |,
Mass. .(Richmond 2-0048)

EE E E EE E EEEEEE T EE

CUBICAL QUADS :

10-15-20 meters — $59.95

Separate parts or complete quads *
Fiberglass spreaders

KYLANE PRODUCTS —Dep‘t C *

406 BON AIR @ TEMPLE TERRACE, FLORIDA »
¥ ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X X

£ % % % % %

“TIME AT A GLANCE"” G.M.T.

24-HOUR NUMERAL CLOCK

Model
100-24H1/,

Plus
applicable
tax

This Standard Universal 24-hour electric nu-
meral clock gives you instant “Time at a
Glance” wherever split second time control
is essential. Walnut or ebony plastic case.
Glolite dome-shaped full wvision window
GLOWS IN THE DARK. Large-easy-to-read
numerals. 4" high, 734" wide, 4" deep. Weight
3 lbs. 110V 60 cy. A.C. UL approved motor
and cord. Self starting. 1 year guarantee.

At Your Dealer ... or WRITE TO

PENNWOOD NUMECHRON CO.
7249 FRANKSTOWN AVE. - PITTSBURGH 8, PA.
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EXCLUSIVE
Did you know Bob Graham deals only In Amaleur Radio
Eaniomentt Dia yuu kuow Le as ben sbes b e g, - :
i t ns, National, Hallicraliers, a,
aélgzlggﬁnhﬁgﬂn?a En{:ﬂral Electronics, Clegg, Globe, etc.? Did | A Ve r.l- l S e rS
you know he services all types of ham gear as well as buys,
trades, swaps, rents, and installs equipment? Did you know he | e A LI AR R B e 65
has a large selection of reconditioned and guaranteed used : iyl E
gear?! You didn’t! Well now you do. Rl Rotlin o ar it alate a o ard ioire i e wpa pLasatv b n s, o o)ls 80
GRAHAM RADIO INC. A I ronicC HOWEEH ! o o stvis sm s abile aie o s s S a et b n e 77
505 Main St., Reading, Mass. * Tel. 944-4000 Pt Lol Lol du i 0 T S A Lipnd Il Bl B o 76
1105 No. Main St., Randolph, Mass. @ Tel. WO 3-5003 _ 78
Americon Crystal ...ciccienionsrressas il Rt F
Arrow Electronics .....eviecscsansnancassenssse 27
[ ] ]
Reyca Multiband Antenna Coils T A B R o SR S o St 55, ;:
Traps for dipoles . . . high strength . . . moisture T T e ) Pat e e A A G S S SR i X
proof guaranteed to handle a full KW. SEEA L T R AP E TP I S R Dl s il 2 32 5
Model KW-40 coils will, with a 108 foot anfenng, I o Ve b e T e RIS I e S S i 55
provide operation on 10-15-20-40-80. 312.50 set. PR KT SRR N TR L 69
For informution on other models write; A COIETITBE o i e o o6 a4 S B A = AL Ty e B 15
FRED L. REYI:E:E"S;'::J’!‘\;S, ;:: %::::nswnu LAl Central Electronics ....ccosuveosssamssnnssnnss Wl B,
= =7 ARSI B S AR SR i s Dl AR 57
' ] UL R AR TR e e e R e e SR O B A 23
AI_I_ BAND TRAP ANTENNA - | i LT o] e e e N e S e S ) S RS FrE R viaia, OF,
T Corre DB IRET ol hataa o et e Twtia o (i el o 4
g re— i 1 /- ‘-* o s e =B Rk s iwly o Gl T e R G S Pl ]
Reduces  imterference and {1}y For ALL Amateur Trans- Cusheraft ......cocviienniineniieninn... 57
Noise om All Makes Short mitters. Guaranteed for D e B ¥ e T e o L A e oo e A o 53, T7T
Wave Receivers. Makes World 500 Watts Power for Pi- 5
Wide Reception Stronger. Net or Link Direct Fead, EREE L e Tl atiea s bt oy Blabie 4 2 S S IA TP R e
Clearer on All Bands! Light, Neat, Weatherproof S et e A o TR T S IS N ey AQ
Complete as shown total length 102 ft. with 87 ft. of 72 ohm e i e e A e e 2 e e L b Wt 53
balanced feediine, Hi-impact molded resonant traps. (Wt. 3 oz. Ensilon B
1" x 5" long). You just tune to desired band for beamlike re- RENOFL aisiediespistecetis v e s WS o o
sults. Excellent for ALL world-wide short-wave receivers and AN A I PR e SR S e R s R RO e S0
amateur transmitters, For NOVICE AND ALL CLASS AMA- G 21
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! MRUES alatifinges RO A il bR GO
Eliminates 5 sgeparate antennas with excellent performance e B 2 LT L L e P G 0 S N NSt S o 73
guaranieed. Use as Inverted V for all band power gain, NO Goadh 71
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION!| L B
80-40-20-15-10 meter bands. Complete.....vecvcnsnssns $14.95 Graham ........ BT B TR T SYIRANA AN s SR 78
40-20-15-10 meter bands. 54-ft. ant. (best for w-w swl's) 13.95 d o
20-15-10 meter hands. Dual Trap. 24-ft. antenna........ 19.95 Ham Boards ..........c.v0enees piE xS Hieieie ES s
SEND ONLY $3.00 (cash, ck., mo) and pay postman balance Ham Kits ..... s 9 S O A A e PR 59
COD plus postage on arrival or send full price for postpaid
delivery, A TN BOOK s iaisaleinlaly s s te wla e atiie e b o a e e 77
Available only f : Sy RN R AR L RN P LT L By T A
WESTERN RADIO 2 nﬂﬂt.t A;-?rnm. Kearn Nebraska HI Par A e e e a4 e '&3
International Crystal ..... ke o via e e B | Lok ey
\ Irving Electronics .....ccvevene, e ey o
Ama-l-eur & KTV ..... e e B I SR R 73
Lafayeite RUAiO . ..i.oiaiesrasvssnsvsrnssonns 3
| | | e R R T At o SR TS R [ s R R e S T 53
‘ B ‘ sfu Is N T P R R e e s a2 laTa apia et Miathie vute i la' ve IV
ry Multi-Products ... .. e Ta i e e i il ola (S el TS e O3
National Radio ........... R A, T e Cover 1V
$3.00 2500 kc to 15,000 ke, funda- Rt A le e v Ls v g ol 72
men{-al {FEqUEﬂCiES |5 mc to Newi;'nniﬂs .............................. Cover ;;
. ] e T B R T o T U R e AN A gl
30 FRE, ‘Ihlrd mnde Penwood Numechron .........cicicisnaesssen o 77
$3.50 30 mc to 50 me Pataraeh oo eib o o S S Cover 11
. B M o e g e o Ty e f o 5 o i e e ia 3
All crystals for amateurs are Radio BooksHOP. «vxs s ssiowan o L. 50
AR 20 set at 20 mmid, hermetically e e SR A Ry S B S s 78
| . . . o A D P T T A eyt e L S R TR 1 O e 76
e sealed with pins optional: 2 5
R _ 3 NN | L W o S | of s
K.C.6,MO. 050 (CR"I) y 093 (FT' U R e S R e R S R S 29
241/3); J25" (Hc-ﬁ), %” o} ST T T G e o S S S SR ST IR 77
centers. BOCEL ROUEE e diadiyihes & ateli e aiare a s o a18 sralhsala Wit 17
SICIENNIE 11155 & i i e % Lol b o ek S oo oY RS e 4 w3 32
Citizens Band transmitter crystals in stock Springfield Enterprises ...........coc0uuns pateky 29
for the following equipment: JR-800, 761A., 7] PR ST 0T ST RS AL SRR L 55
CDl, GWI10, CD5, CDI100, CDI100A, TAB S s yinvionrinneos B T e A R A 79
TRSSO, CZT, ATQO? Messgngﬁrj MKT} Tupei?ne ....... ot US Ui , Cerl TE  k 49
R2700, TRI910; 27C2  ED27, CR117, Jechnical  ManUals . L e e e e b 75
CDD5, CT1, RP115, CD27, TECT. Guar- Technical Material Corp. .......cciiiiieinivnnns 13
anteed .004% of nominal: $3.00. Telrex ....coicieniiiiiiiiiiiiiiiiiiine, 59
U e 8 6 5} (] Ly AT e G P e PR g e 74
. ] e T o e o R e el 31
A‘M ER | C A N C R U SN FISOIBINICS) b i oo Sl aielh oy ms shiotoiass 75
YSTAL CO ST ARl e b bt B L S ol T L e Bl e o T 11
Western Radio (Nebraska) ........cvvvvinnenn. 78
PUBUK 2355 ® KANSAS C'TY 42 MU Western Radio (San Diego) .....c.vvniiviviisns 68
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“TAB",SILICON 750MA *DIODES

Factory Tested Gtd.!

"TAB" FOR THE BEST KITS!

I
s Eg; g isg g Cap. or Batty. Derate 20%
i : -
- - -d
£ 5 35S iﬂ.;:g“; 2 EPOXY EPOXY
- L]
= i;;;g E._ﬁ .Efg"n : oWV “TAB" Tubes Factory Tested, Inspetd, | 0 00 rme/plv  rms/piv  rms/piv
3 e -Bﬂqiﬂ'ﬁ.ﬂ‘iﬁ“ ; Six Months Guaranteed! No Rejeets! Boxed! 17/25 35 /50 70/100  140/200
@ 35‘5!"“Eg=t=’¢§=§ : GOVYT & MFGRS Surplus! New & Used (0¢ 14¢ 24¢ 20¢
« SExE #E_EE_E.«:ﬂE b OA2 ... -89 | 6BZ7 ....... 1.25 | W2 Buy & Sell rms/plv  rms/piv rms/piv  rms/ply
S FruPORSEERF S0 SN 0AS .. .80 | 6C4 .0 45 | 43 75 | 2107300 280/400 350/500  420/600
= ug ighEX<gy £2% =5 0B2 ... .65 | 6C5 ... .69 | 45 """ g 30¢ 50¢ Bi¢ 74¢
h Re E—n-&n-r_:i:ﬁﬂﬂ EQ E[']:i,' =¥ ‘ﬁg EE: e ;gg 50L6 ... .69 rms/ply rms/piv  rms/plv  rms/plv
D e peporo 1l 0z4 7 79 | Cie o t® | RK59 UIU 1138 | 490/700  560/800 630/500  700/1000
by XXX S NN NN ‘ﬁ ¥y AN 50 | 6CB6 ........ LSE Eﬁ: ik 3*15 87¢ ¢ 1o $1.30
- o = 7 Wl . SoD8 - 149 | 75 ... 81 Low Priced
¥ 3. - ! £= = 1 5751 | 6CL6 """ 1740 | g3y . >95 N O e 80°
- ! . EE. 30 _We Swap Tubes! What Do/U Esssd = | [ated 380ply/266rms @ 200 Ma @ 100°€C
B < i .E's.-’_,;._g l" . R - 6CBE 29 | APROOA "31 36¢ each: 3 for $I1; 7 for $2; 20 for $5
©F I05esoLIsN 22 2~ IS4 ... .78 | 6CG8 .- 1712 | 4.1234 2+ 2y | GTD! OCTAL SILICON—5U4G—
% E.QE“EEIEEE- - ¥ i73 T S8 | BCM6 T 79 | 4xi50G 1500 | Tube Replacement — 1120Rms,
< Sg 2oy iﬂ;{:: T T Wi Egﬁﬁi wewe W70 | 4X250B .41.00 1600 Piv, $3.90; 3 for S10
: SSEEEE E5EeLF3E 5 [T — e 128 | $A00A 4175 | TGTDT HIPOWER-15 AMP
= EE— -+~ E EE!E =g HTE o s EDF SO, 4E27A . .39.00 SISTO r Teated
x 3835335 £ES3534 Xz == -IS1eEs . 19| 25671 Ti9.¢s | TRAN S ELCe TeS8
b~ LSIH}I- BE-BFE 5 = s 99 | GF4 ... 2.49 | 307A SIMILAR DELCoO TO036
: SFSTETE = 2C39A" . Q| 6F3 weeee 281 | ongory oNi41 @ $2.45
cpunsde_op 2C40 2 e AT SN . 5/5 |5l = - -
e BB nS0noen O0 e 9.50 | 6F6 ... .99 | VRe2 5781 | 2N278 or 2N442 @ $3
e T Send 25¢ for Catalog? =~ ™ SHIH e INtR Q.
N XXXNXNMYNENXXXN 2CA3 ... 6.50 | 6F7 ... 89 | 388A IN1T4 @ $5
%I&EII wiaeee 2.00 | 6F8 ........ 1.39 | 3504 E‘Fﬂ £($10 or more this item we pay P.P./U.
SPECIAL! TRANSISTOAS & DIODESI! | 2g02 7 4'25 | EME w39 | 3508 7 1073
Factory Tested & Guarantesd! 2E24 1901 'gis . T l'gﬁ 371B ... a5 “TAB"—THAT'™S A BUY.
- FULL LENGTH LEADS 2E25 ... 2.50 | 6J6 . 5o | §146 ... 3.90 BARGAINS
=N123 PNP 45¢, 12 for $5, 100/437 2E26 ... 2.75 | 6J7 ... .89 | 416B 16.00 8-135V/7.5A .$15.30
IN292 NPN 45¢, 12 for $5, 100 /$37 2EN a oo mlewelT 1" 450TH .. 43. sl ey o) L $10.65
IN263 NPN 45¢, 12 for $5, 100/337 2E35 1.60 | 6K8 sercscsees Botd M ... 43.00 New Variaes/or equiv 0-1357 1"&.H'ﬂ .
E"EEE P:ﬂ"p Hnt ................ IWIIEE 2“25 ——— 5'1_ E“?’ ........ .§? ﬁuTL "1-1...‘.3-?“ nﬂ-m nflﬂf !H “.f:“ !ﬂﬂ-
2N3597 PNP $1.90 ..............6/%10 AN Tab e 70 1 460 . 1150 | DC MTR 100Ma/2%" .........53@,
IN508 PNP $190 .o 6/310 2K2 ubes Stocked at Low Prices] RF-MTY GE/475 Ma & 5 Amp S$4@. 2/87
2N599 PNP $3.50 ...............3/$10 T2 a0 | 6K8 .. (39 [703A ... Q|DC-METER One Ma/t7 Rd. 30, /89
$10 or More. This ftem Postpaid U. 5. A. | 2V8 . ""2/81 | esnz == "72 | g =000 VINT.FAN Eﬁﬁwmﬁn 1 $2@. 3/%5
%ii wieeee <48 | BTB ... 98 | ZIZA ... 5/%1 | Xmitting Mica’s .008 @ 2500V, 5 for $1.00
EELEHIEH F_\'::vnmnﬂg RECTIFIERS oy o I':!: E:EGT ﬂg ;%E:B ——l E?ﬂ {2150 Ceramie/T.ORKTAL....... 2 for $1.00
ISVAC 36VAC 72VAC (S0VAC T 2 i 5A ... 215
AMP 14VDC 28VDC BS4VDC 100VDC | SRpi ~ o953 | 12AT6 ... .59 | 803 ... 3.50 "THAT'S A BUY"
...... 3.99 | 12AT7 ... .89 | 804 . .. 8.85 ECIAL <
S% $1.00 $1.90 $3.85 $5.00 3028 " 308 1207 o 60 | %98 s ey [ = EMAS AT —
: . : 5. pnei .89 S
s | 1.30 200 490  8.15 We Buy!. We Sell! POWER DIOD is—smumtﬁg!i?giﬁggg
2 215 300 825 (110 3E29 ... 6:00 | 12AX7 70 s @ 100 for $ 27
I l !-H .‘."H "“ ll_‘! 3“‘ PR — '53 lZl\r? - -qn llﬁ &m‘p 3“# ' ---tt---'mr i ‘5
@ 415 B.00 1875 8190 3Q5 ... .86 | 12B4 ... 1'55 8.0 Amp 506 Q-------* 58 for $100
D10  6.10 12,15 28 41.80 | 4.65A _..13.50 | I12BAG ... .65 8.0 Amp B @ .11 100 for §125
12 7.75 1490 3095 43.48 4-125A __27.50 | 12BA7 ... .0 12 Amp $1. 280
J : S e 490 85 Amp $2.30 @........100 for $
S oy A e Write Loy 4-250A 34,00 | 12BD6 ... .50 35 Anip 8 O . pofe 1T
. 9.45 Rectifier Cotalog | 4XI50A .. Q| I2BE6 ... .59 240 Amp $4.50 @........ %0 for $220
4X250 ..36.00 | 12BH6 ... .70 ‘ tive & Battery.
4X500 ..37.00 | 12BH? 99 o ¢ Derate 200 (o Cﬂﬂaﬂt Sink!!!
TAB FOR XMAS 5API 5 19,} Tmu_,}? _”:nii'n?? 826 e .99 | Ratings for Stu :G:HA::GEH T
ante est dets a uspmen E ATTER .
———— SPECIALS ————| s8p1 "% (2627 0528 ... 2.00 | 'YoR 6V OR {2 VOLT BATTERIES,
ggsf L I.gs :;;{55 E:; gggg ...... ‘E'Itlrg TRICKLE & FULL CHARGE up t
LT - H FEFEEEEE Ll ar: §j WHEYE sasidaaE L]
SILICON SCP? ... 9.00 | 12J7 ... .60 | B33A . .36.00 ﬂ:,?u"ggiuvln. Special
TUBE REPLACEMENTS SR4 ... 100 | 12)8 ... 1.35 | 837 ........2/8! | price Complete $14.
WITH BUILT IN URCE BTE e 90| 12KB ... BO | BBBA ... 225 Jo & & & & & & ¥
H IN RE S S5U4 99 | 12SA7 69 | 95 0/8
& SEHIES BA‘L.‘NEIHG GUR  cvveerns . pres a0k 854 _........10 /581 x“As s F E c I A L
SV4 .. .89 | 128C7 . .BD'| 985 il 3/81 {2V Battery Charger
PROTECTION 5YS .0 60 | 128F5 [T e | 957 "UUT3/st | 8 & YEN, Fiinne. Circuit
TYPE VRMS/PIV AMPS PRICE Il L . d'%ﬁf P dj,ih:?“ -------- 2/81 | greaker, Charge Indicator.
TR66  5000/10400 0.3  $16 S I56P22 .89.00 | 12SH7 ... .80 | 991 T skl A R AT
T5R4  1900/2800 0.5 &7 GA7 ... ', lglg 12817 ..... .15 | 1614 vees 2.75
P . w30 | IRLY ... 5/%1 NT
6AB4 .. .30 | 128L7 . 79 | 1620 7. Two 866A’s and FILAME
Leece Nevilla Charger Systems BAC7 ... .72 | 125N7 = 169 | 1625 iig/s1 [| XFMR 10 Kv Insitd SPECIAL!
“SILTAB" Silicon Rectifier E:E; i E :ggﬂﬂ; - gg :ggg ...“.1.5!:!
Direct Replacement -  ep o B /31
Non-Aging Hermetically Sealed E:Eg" S ﬁg :555 413;? Eg?g """"" }:",J m*”“““ﬁfﬁ%?fr#ﬂ KI‘!‘FF]T.: gg
FOR 6 or 12VDC @ 100, Type Y39 $24 | SALS - 20 | FGiz """l 3508 """ 335 | ROV RO PWR HEAT SINK 80 SQ'..81.75
Top 38§ Paid for 304TL, 813, 8114, 812A Twbes | KIT TRSTB NPN or PNP. 36¢ ea.: 8, $2
GTD! POWER-DIAMOND- | GARS ... 1.95 | 1978 ... 1.16| 5618 .___ 3.25 | IN34A DIODES......... 19¢ ea.; 6 for §I
TRANSISTORS GAS? ... 3.49 | 24G ... 3.50 | 5651 ... 1.35
Factory Tested BATE ... 2/%1 | 25A6 ... 1.19 | 5654 ... 1.20 | en155 $1.39, 2N176 §$1.88, ZINITT L1 F
***MFGRD In U.8.A. GAUG ... 79 | 25A7 ... 219 | 5656 ... 4.95 | gN178 $1.75, IN247 $1.50, 2N255 §1.20,
Replaces Medium & 6B8 ... 1.35 | 25C5 ..... . .81 | 5663 0 1.15 | aN270 $.95. 2N274 $1.25, 2N408 $.80,
HiWalttage Types 6BAG ... .59 | 25L6 ..... .72 | 5670 ... .90 | aNs44 $1.20, EN5TS $1.80, 2ZINGTH $2.20,
2N155, IN156, 2N234, GBES . .59 | BT ... 4.00 | 5686 ........ 1.75 | an581 $1.25, 2N582 $2.10. ZN6T0 $1.60,
IN15A, eN307T. INSS4 EBGE ... 1.4% 2915 et .Tg o8y ... 1.15 "NAT1 ﬂ.
General to 3GP 5% @, 20 for $10 | GBHG ... 79 | 2526 ... 75 | 5691 ... . 4.78
($10 ormore this item we pay P.P./U.8.A.) | 6BJ6 ... 72 | 26A7 ... 3.69 ! 5725 . . 1.9
Top ”‘ Paid for XMTITR Tubes! VARIABLE AUTBTHAHEF“H“EH
FBK7 ... 59 FG27 ... 5.28 | 5732 ... 2 “SUPERIOR" POWERSTAT TYPE
XMAS SPECIAL! 6BL7 ... 1.35 | BV2T —-19.30 | §738 ......35. 165W 0 to 132V SPECIAL &0
Frwer. GONNERTER SBNe — 152 | Fe3s 1500 | S738 23 || 6 ea: 2 for
12VDC to 500VDC 6BN7 ... 1.99 | EL34 3.49 | 5751 ... 1.%
up to 200MA 6BQ6 ... 1.19 | 35A5 ... 689 | 5814 1 29
68Q7 ... .99 | 35L6 ... .59 | 5879 ... 1.20 vl
100 Watts; Yap of E::ﬁ ”3! gﬂ’ 414;5 5094 ... $12.00 General FurnnsuE;.;HF — Compu
6826 .~ .01 | RK39 289 | Ne See—Wwrite! Use 8s Amplifier—Oscillator—HIF1,
DB500 $33 _ T §) IERMS: Win Order $3—23% mm_ﬂmgﬂﬁ_‘;ﬁ;ﬂm Susals
12VDG to 250VDC up L > 150MA l TAB Ten ::y'rniuith.m;-l:":i Pulse Amplifier ot ﬂg‘;ﬂf“m" o
ype mdse. only. Our I7th year. ch, Vce, o
" P 3C rated 300 Mw. 50 ea.; 10 for $4
r.fi:'i I’IHW!I are ﬂhl!:l lo :h.n'.. %P lu':r.rlet-ﬂ one watt. 75 aa.:10for iﬂ.
Send 25¢ for Catalog (1INJ Liberty St., N. Y. 6, N. Y. @ RE 2.6245
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WIOWHF
Jim Sommerville

(Ham Division
Manager)

6;‘6’322@;

to all our Ham Friends
the world over

from the /"[llfﬂ Ham Shack—

KILOK
John Chass

(Ham Shack)

WAaVHI
Don Kobiljak

(Trades & Tech Help—
Mail or Phone)

WIBHD
Joe Huffman

(Ham Shack)

WOHLA In Milwaukee
Joe Gizzi TWEQ%E WAINGYV
QbRRL LSy Lowell Warshawsky

LHam Seek) (Ham Shack)

and from all the gang (50 strong) at Allied

WNOYACE Arnold Klein
K9B D F Jason Thomas
WI9BUD Larry Blostein
K@BYU/9 Charles Kaiser
K9BY U Marty Barone
WICCW Rudy Ackermann
K9CDJ Joel Bolker
K@CNR/9 Don Harris
W9D CB Milton Fojtik
WIOECC Bob Gumm
K9 EIL Don Saxon
WIO9ENK Bob Patejunas
WIOEXQ Bob Stone
WI9FUD Ron Brust

ALLIED

ELECTRONICS

80

KN9GQU John Fehlandt
K9G S B Norman Eastman
K9G X K Jack Wolfson
K9H OB Don Wisniewski
W9JUC Dick Earl
K9KV Q Roger Nordlund
KOKWT Bob Oatley
KOKWY Sherwin Berger
HH2LR Louis Roumain
WIONPF Don Rossi
K90 AL David Gunzel
W90 CG Dick Stiebel
WIORND Jack Matin
WIOSFW Lou Dezettel

WO9SI A Franklin Swan
WO9THG Leo Borek
K9TMP Peter Berg
WIOUIW Robert Ferguson
WIUWM CIiff Ratliff
WOVES Phil Simmons
W9V OB Burt Fischel
WOV VI Gerry Marsh
KOWLB Lou Green
KOWOD Nick Martakis
WIWOV George Bercos
K8YUK/9 James Marker
K9Z D G Francis Jancek
W9ZJU "Doc" Towler
KN9ZWK Emmett Paschke

serving the Amateur since 7921

ALLIED RADIO

1T00 N. WESTERN AVE., CHICAGO 80, ILL.
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THE CHEAPEST THING YOU BUY!

There is a deep, understandable sat-
isfaction in owning something truly
fine. It can’t be exactly measured in
dollars or in words. Maybe it boils
down to this: A good thing is worth a
hundred times its price:; a poor thing
isn't worth having around. It's this
way with Crystals. When you buy
PRs you know you're getting many
times your money's worth. You're
buying the finest precision frequency
control that modern science has
kO made . . . you get (in super-abun-

o oabke dance) the things you want most...
N 0\ dependability, accuracy, long life,
freedom from drift, uniailing activity.
Yes—you can be proud to own PRs
. . . everybody is!

FUNDAMENTAL, PR TYPE Z-2—Frequency 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). 500 C?‘:'ES----------$2_95 Net
(All Z-2 Crystals calibrated with a load capacity of 32 mmfd.)

6 Meters, Fifth Overtone, PR Type
Third Overtone, PR Type Z-9A, Z-9A, 50 to 54 Mc.. =15 Kc.

24,000 to 24,666 and 25,000 to $4.95 Net
27,000 Ke.,, =3 Ke........ $3.95 Net Citizens Band, PR Type Z-9R,
05 e i s $2.95 Net

USE AND KNOW WHERE YOU ARE

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

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U. S. A,




NATIONAL’'S TRIO OF PACE-SETTERS

Here are the three new receivers that are already setting the pace for the industry—Each offerin;
you more solid performance in its price area than you will believe . . . until you tune one. We invit
you to try all three—then select the one that best suits your requirements.

NC-270...

Precision double-conversion 80 through 6 meter amateur receiver featuring rock-like stability an
unchallenged VHF performance. Five degrees of variable IF selectivity, including selectable SSB wit
product detector, 1.0 uv sensitivity, 60 db deep T-notch filter, built-in 100 KC calibrator, crystal
controlled 2nd converter. More features than any other receiver in its price range. $279.95 am. net.

NC-190...

The 540 KC—30 MC general coverage receiver that tunes like a ham-band-only unit. 1.0 microvo
sensitivity, double conversion with five main tuning ranges, 5.0 KC, 3.0 KC, and 600 cycle variable |
selectivity, full SSB/CW AGC and product detector, 60:1 bandspread vernier drive and National

exclusive dial selector, providing instant choice of calibrated amateur or foreign broadcast band:
$219.95 am. net.

NC-155...

National’'s newest—A double conversion 80 through 6 meter ham-band-only receiver offering super
performance completely out of proportion with its price. With its basic design derived from the famou
NC-270, the NC-155 features 5.0 KC, 3.0 KC and 600 cycle variable IF selectivity, full SSB/CW AGC an
product detector, and a velvet 60:1 dial drive that makes SSB signals as easy to tune as AM. 1.0 micreo
volt sensitivity on 6 meters, too! $199.95 am. net.

<aC> NATIONAL RADIO COMPANY, INC. ycxos: 76 uss

A WHOLLY OWNED SUBSIDIARY OF NATIONAL COMPANY, INC.
Export: AD AURIEMA, INC., 85 Broad St., New York, N.Y. Canada: TRI-TEL ASSOC., LTD., 81 Sheppard Ave. W., Willowdale, Ont.
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