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Collins 62S-1 VHF Converter can be your "Open, Sesame  to a whole new world (and beyond! ) of
excitement and pleasure. [ The 62S-1 gives you a full 8 mc of bandwidth. You can transmit and
receive on 6 and 2 or HF without changing cables. All you do to get on VHF is flick the switch.
You're away from the crowded lower bands. You'll be able to share in some of the new VHF adven-
ture . . . moon bounce. Oscar III . . . [1You can use Collins 62S-1 to cover 49.6 to 54.2 and 143.6 to
148.8 mc (crystals for amateur bands provided ). If you have the KWM-2 or 5/Line, you don’t need
an additional power supply. One more feature...the 62S-1 is compatible with most equipment
operating in the 14.0 to 14.2 mc range. LI Visit your Collins
onstrate the 62S-1 VHF Con-

distributor and ask him to dem-

verter. See how easy it 1s to get more fun out of ham radio by

going to VHF with the 62§-1. Now’s the time to do it!

77—
COLLINS

&

For further information. check number 55, on page 110




EVERY PR CRYSTAL

IS UNCONDITIONALLY GUARANTEED

Unconditional Guarantee is proof of the maker’s absolute confidence in his product...
and PR Crystals have been UNCONDITIONALLY GUARANTEED SINCE 1934,
You're not taking the slightest chance when you put PRs in your rig, for you'll have
the finest radio frequency control that money can buy! PR Crystals are made to
PERFORM ... under good conditions and bad. They have that extra measure of sta-
bility and dependability BUILT-IN, that guarantees years of outstanding performance,
Get PRs today from your jobber.

AMATEUR TYPES
Fundamental, PR Type Z-2

Frequency Ranges in Kcs.: 1750
to 2000 (160M); 3,500 to 4,000
(BOM); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9,000 (6M).

Rugged. Low drift, fundamen-
tal oscillators. High activity
and power output. Stands up
under maximum crystal cur-
rents. Stable, long-lasting; calibrated 50 to 54 Mc., =
£ 500 cycles. .. ...$2.95 Nel 15 Kc.; .050” pins.

G Rentorustais CanbIRtied ~ W sl St R A S IR . .$4.95 Net
with a load of 32 mmfd.)

AMATEUR TYPES
Third Overtone, PR Type Z-9A

Hermetically sealed; cali-
brated 24,000 to 24,666 and
25,000 to 27,000 Kec., = 3
Kc.; .050” pins. .$3.95 Net

6 Meters, PR Type Z-9A

Fifth overtone; for opera-
ting directly in 6-meter
band; hermetically sealed;

Type Z-1, MARS and CAP
Official assigned frequencies iIn
the range. Cahibrated to .005%.
1600 to 10000 Kc. . .$3.45 Net

Type 2XP

Suitable for converters, experi-
mental etc. Same holder dimen-
sions as Type Z-2. 1600 to 12000
Kc., (Fund.) = 5 Kc. $3.45 Net

12001 to 25000 Kc. (3rd Over-
tone) = 10 Kc. .....$4.45 Net

PR-100 Transistorized Oscillator

With PR-100
you can check
harmonics at
100 Kc. inter-
vals through
TR . Bl 54 Mc. A pre-
et | cision oscil-
lator, fully wired, ready to install. Includes a
Z-6A Crystal. Power requirements: 12V DC
@ 14 Ma. Oscillator output connects to re-
ceiver antenna, high side. Base i1s 1-7/8 x
2-13/16 inches. Negligible mounting space
required, Weighs 2 ounces. ...... $12.95 Net

pe I-6A, Frequency Standard

To determine band
edge. To keep VFO
and receiver properly
calibrated. .050” pins.
100 Kc. ' $6.95 Net

Ty

ORDER FROM YOUR JOBBER

COMMERCIAL CRYSTALS
AVAILABLE FROM 100 KC.
TO 70 MC.

PRICES ON REQUEST.

N PR el
Since kijllﬁlji
USE %7 AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
COUNCIL BLUFFS, U,.S5.A,

N

For further information, check number 1, on page 110
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When
you’re No.1,

you
have
to try
twice
as hard

Every year for 31 years, Hallicrafters has engineered

more high performance amateur radio equipment
than any other manufacturer in the world. For
the last 30, we've had to fight every inch of the way

In 1933, we had less than a dozen competitors.
In 1964 we have over two dozen (at last count).
Naturally, they all want to be the leader.

Early in the game, we learned that staying
ahead of the crowd would depend on two things:
Dedication to the needs of all amateurs; and
Very superior, progressive engineering.

So it’s no coincidence that our SR-150 and
SR-160 amateur transceivers alone offer both
Receiver Incremental Tuning and Amplified
Automatic Level Control. Or that we
manufacture 19 products to answer any emateur
requirement, while our largest competitor
makes fewer than half that number.

i wla

e SR-150 Transceiver
e SX-122 G.C. Receiver

“«) fmréré/ v/ ny'/
% JJ’(/AJJ!KI#J/ % =

hallicratfers

Sth & Kostner Aves., Chicago, 111. 60624

P.S. We'll send you complete specifications twice as fast, too!

Export: International Div., Hallicrafters. Canada: Gould Sales Company, Montreal, P. Q.
For further information, check number 2, on page 110
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—ZERO
BIAS

by Popular Electronics to allow operating

privileges on part of the 2 meter band to
CBers. In a nutshell, we don’t like the idea, and
held little back in telling you so.

Also, January Zero Bias proposed the incep-
tion of an “Engineers” class of license for the
express purpose of promoting technical advances
in amateur radio above 420 mc. We proposed
that the license be “code-free,” and that a very
stiff technical exam (similar to the Extra-class
exam) be administered to preclude the possibil-
ity of the license’s turning into a “CB-type”
license.

A further proposal was made, too: Extend
“Engineers” class privileges to holders of the
First Class Radiotelephone license who desired
to experiment amateur-style on the ham bands
above 420 mc.

Early response to our January ZErRO BIAS is
rather confused, to say the least. As this is writ-
ten (January 8) over 40 letters have been re-
ceived, expressing comments ranging from
“Bravo!” to “Go soak your head!” Well, we're
not about to soak our thick Scotch head, but this
month, let’'s try to answer a few of the more
pointed comments received.

From K2ZDDK: “Here we go again!

“CBers on the ham bands (even “420 mc¢ and
up”) is something I'll fight all the way. Why?
Because 1) the ham bands are for hams, 2) give
any special group an inch and they’ll take a mile.

“You think not? The Technician class license
is an excellent case in point. In 1ts original con-
cept i1t was an excellent 1dea. Take all those who
are technically inclined but lack code qualifica-
tion and put them 220 mc and up’ with all privi-
leges. Sound famihar?

“Then what happened? I'll tell you. They
squawked that they had a license they ‘couldn’t
use’ because 1) no commercial gear was to be
had, 2) there wasn't enough activity on 220 mc
and higher. They felt cheated. The commercial
manufacturers, on the other hand, saw a vast
untapped market in this ‘new breed’ but hesi-
tated about the production troubles and expenses
involved in turning out gear for 220 mc and
higher. They would much rather put out gear
for 6 and 2 meters where their problems are
fewer and their profits could be higher. The
combination of these two groups (out essentially
for the same thing) produced the opening of 6
and later ¥2 of 2 meters to the Technicians.

“Even now, pressure is being brought to bear
to hand over the other half of 2 meters to the
Techs. And many long range planners in their

I AST month’s ZErRO Bias discussed a proposal

4 o CQ e February, 1965

ranks have eyes on 10 meters as well. Where
will it end?

“And now you want to let another vast hoard
of interlopers into our bands. No thanks, one
group masquerading as technicians (small ‘t")
is enough to contend with. Let’s not fight for
incentive licensing with one hand while the other
hand opens the floodgates to half-hams. We must
all be full-hams if we are to survive in this chang-
ing and crowded world.

“The 1dea of letting half-qualified persons in
the ham bands has merit . . . when suggested by
the editor of Popular Electronics; but not when
uttered by the editor of CQ! Just whose side are
you on, anyway?”

Obviously (from January Zero Bias), we're
very much against CBers on the ham bands, too,
Al, but 1t seems that you've been very quick to
classify anyone with poor or no code copying
ability as a "CB-Type.” Perhaps a quick poll on
75 or 20 phone some weekend just might turn
up a fair number of “"CB-Types,” by that
standard.

“Give . .. [them]. .. an inch and they’ll take a
mile,” you say. Funny, my ham radio history
book doesn’t say anything about any group tak-
ing anything. As far as the Technicians are con-
cerned, never has there been any serious Tech-
nician lobby for expansion of their privileges.
Any expansions of privileges have come either
by way of ARRL petition or FCC rule making.
Gripes should be directed to them.

Let's not allow our prejudices to blind our
reason, Ham radio has always been a progressive
hobby; let's not close our eyes to a changing ama-
teur situation.

From WAJ4EFS: “. . . The five word per min-
ute requirement for the technician license is in-
credibly simple and | fail to imagine how anyone
with the intelligence to experiment could en-
counter difficulty in this regard. However, it is
conceivable that some may object to this require-
ment on the grounds that it is a disciplinary one
and unnecessary to their purpose . . ."”

Lloyd, it is not our feeling that 5 w.p.m. is
impossible to attain for a large number of fellows
but rather that it is just enough of a deterrent
from obtaining a Technician license to cost ama-
teur radio the services of a potentially valuable
investigator. We are among those who feel that
in some specialized cases only the code require-
ment is an unnecessary disciplinary requirement.

From WB2GFY: “l think the suggested new
class of licensee should know the code and be
familiar with emergency procedures.”

Excellent suggestions! To require at least the
knowledge of the code (though not necessarily
at speed) 1s not too much to ask of anyone. The
reason 1s not so much to limit the number of
applicants, but rather to aid the licensee in con-
ducting whatever experiments he may find inter-
esting. Emergency procedures, of course, are
basic to any of the radio services, and though it
is hardly likely that much emergency work would
be done above 420 mc, the possibility exists and
should not be overlooked. Dick, K2MGA




Tune In On This New Electronics Slide Rule With
Self-Training Course

Once you've seen ClIE’s Electronics Slide Rule,
you’ll know why hams across the country call
it the most useful, practical tool they’ve come
across In years. It’s perfect for adjusting vour
rig . . . for designing test circuits . . . for figuring
coll windings, db’s, operating frequencies, re-
sistor sizes and power ratings, proper inductor
and capacitor sizes . . . for accurately matching
antenna to final.

You’ll be amazed how fast and easy it is to
learn to use this terrific NEW slide rule. It
comes complete with a fully i1llustrated AUTO-
PROGRAMMED Instruction Course. You will
receive four lessons and be entitled to the serv-
ices of CIE’'s expert instructors for answering

The Electronics Shide Rule with Self-Training
Course 1s available only from Cleveland Institute

of Electronics, and 1s covered by CIE’s exclusive
“Sausfaction Warranty.” Order it now
for ten full days. Then, if vou're not completels
satisfried, you may return the Shde Rule with Self-
Traming Course and CIE will refund full payment.

< SsE It

any questions. In no time at all, vou’ll be using
special scales to solve complex problems dealing
with reactance, resonance, AC and DC circu-
itry, ete. And, as an added bonus, you can use
this rule for conventional computation, too.

The CIE Electronics Slide Rule is no toy, no
gadget. It 1s an all-metal, 10"’ precision measur-
ing Instrument that’s made to our rigid specifi-
cations by one of the country’s leading slide rule
manufacturers. Slide Rule, Self-Training Course
and handsome top-grain leather carrying case
. . . all yours for just $14.95. Cleveland Institute
of Electronics, 1776 E. 17th St., Department
CQ-104, Cleveland, Ohio 44114.

SEND COUPON TODAY

to: Cleveland Institute

of Electronics
1776 East 17th St., Dept. CQ-104, Cleveland, Ohio 44114

[ ] Please sena me your Electronics Slide Rule with Self-
Training Course and top-grain leather carrying case.
| am enclosing $14.95. (If not fully satisfied after
10-day trial, CIE will refund payment.)

Please send descriptive brochure only.

Name i
(Fleass Print)
Address = County e
City —_State Zip ===
A leader in electronics training . . . since 1934

B e o i i s e b s s i s s S
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- “Tig-Array”

SPECIFICATION & PERFORMANCE
DATA, BELOW, ARE FOR A BASIC
MP-33 *TIG-ARRAY" ONLY.

————— MAX. ELEMENT - 25 f1.
—_— — — BOOM LENGTH- 12 ft.
—— WIND LOAD-961bs.
—_— —» TURNING RADIUS - 15 ft,
— —» VYSWR - 1.5/1 or better.
— FEED POINT <« 50 0hm.
—————————» FWD. GAIN-up to 8db.
— —# FRONT to BACK - 20 db.

Y]

“Tig-Array') a direct descendant of
the World Famous TA-33 Trap-Master
and features top three band perform-
ance on 10, 15 and 20 meters, rugged
Trap-Master construction and power

rated to 750 watts AM and CW, 2000
watts P.E.P. on SSB (input to final

A familiar signal on the bands is thet of Carl Mos ley, Ump|ifier).
W@FQY, better known, perhaps, as The Old Man Him- ‘‘Tig-Array’’ utilizes the All Metal

self. Those of you who have worked Cerl recently have Enclosed Trup piﬂﬂEEl"&d and devel-
been curious about The Mystery Antenna he has been

using « e s« HERE IT IS, ... THE ALL NEw MP.33 oped by Mosley for the most depend-
“Tig=Arroy"" modified for operation on 40 meters, Every  able multi-band operation.Here is the

Mos Ie'p‘ untur::u: s rnsfaillid on this forty foot tower and pEl‘fECf antenna for the radio amateur
extensively "“On The Air"" tested before the antennc is

approved for production. Be sure your antenna is NOT ﬂpEl’ﬂfiﬂg ITIEdile power,
JUST TESTED but MOSLEY QUALITY TESTEDBA MODEL MP -33
“TIG-ARRAY'" BOOSTS POWER $ “TIG-ARRAY" IS EASILY
MODIFIED FOR 40 METERS

J RATING OF TA-33Jr ANTENNAS

If you own one of the famous TA-33 2 "“TigeArray" is easily modified for
Juniors . . HERE IS GOOD NEWS.. operation on 40 without effecting the
U o version of “'Tig-Array's""radiating 4 operation of MP-33 on 10, 15 or 20,
element is avaoilable os ¢ modifica- When installed, MOSLEY TA-40KR
S tion kit to . . BOOST THE POWER ©® will enable **Tig= Array’s"'’ radiating
RATING TO EQUAL THAT OF NEW 7 element to operate as o rotatable di-
T “TIG- ARRAY" yet will not effect pole. Power rated to 1000 watts AM
the function of your TA-33Jr. 2 or CW and 2000 wotts P.E.P. on SSB
MODEL MPK-3 (input to final amplifier).

MODEL TA-40KR

C(_—ﬁt_r_f_/u?—n.zu AL.. 4610 NORTH LINDBERGH BLVD. — BRIDGETON, MISSOURI, 63044

For further information, cheek number 6, on page 110
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THE ANTENNA FOR YOU?

 comprises the cover of the 1965

It i1s 1f you want

_— | Results!
N =E = lenm are PROOF.

Eﬂ’l S‘l .

§ came an the aix Qpul 14, 1968
uaing the TA-33Sr. beam. :Bg
SE‘-PL 2, 1963 § fad wasked WAS,
WAC and 53 countries includ-
tng 5-8 rmm Saudi (Hrabia and

e o A“'--m--’ - —— -

5=9 E‘mm E‘iﬁiapiﬂ. § am eans
Qinced the TA-33 ia the neasan

SRR EERS S e PSS e TS

Eﬂ-"l l'ﬂlé AUCCE€H A, jﬂﬂ-ﬂﬂ Lpau

an a Wwandeful Beam.
’dl F ” 1|’u Srabt Si.nc.auep.g,

S ——— -
—

——r——=g

=
------------ ] - 1—-—-—-—--—‘ﬂﬂﬂﬂ---—"' . ,-r:’ i .' ?
| " L.megﬁcﬂe, Elli’.

Do T, Maakey:
§*m inc?ua_ing a a.nupaﬁul a.E a TA-33 Jr. wWhich juat
wenl tﬂuau.gﬁ the eye of Humicane Clea. Cranked
dawn ta 20[t. the beam
Withataad the 120 m. p. A.
Qinda Qith o Damage.
Yau are ta be cangratu=
lated an a fine praduct.
3,

Jim Qifson-WA4RXGC

Tt fnudauﬂa&z, 5 la.,

ISN'T THIS THE RUGGED CONSTRUCTION &
PERFORMANCE YOU WANT FROM. ..
. ""THE ANTENNA FOR YOU 7"

This ' Trop-Master’' installation

of Edward J. Bock, HHWPZ .8 \ M’/ﬂymw jﬂ.f_

"ANTENHA FOR YOuL Cntnlung. l-Drigmntnr of the AII Metal Enclosed Traps I
, ”.. fm; }rnur FREE Ham Shack 2 J NS 45610 N. Lindbergh Blvd « Bridgeton, Mo. 63044

SR Export Division, 64«14 Wocdside Ave,, Woodside, N. Yo 11377

For further information, check number 7, on page 110
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The No. 10012
RIGHT ANGLE DRIVE

“"Designed for Application.” Extremely
compact. Case size is only 114" x 114" x
34", Uses bevel gears. Mounts on adjust-
able “'standoff rods,” single hole panel
bushing or tapped holes in frame. Ideal
for operating switches, potentiometers,
etc., that must be located, for short leads,
in remote parts of chassis.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Call Letters by the Hundreds
Editor, CQ:

I wish to applaud vou in vour recent action concern-
ing the publication of hundreds of call letters, wasting
two or three pages of CQ [zZErO BIAS, No. '64]. Excellent
editing on your part. Please don’t let vour reécent suc-
cess make vou lax, however; 3,895 call letters, filling
four pages slipped by in December (pp. 59-62).

Joe Sullivan, WA4JRN
4219 Vassie Drive
Tuscaloosa, Alabama

Hmmm, does look a little strange, doesn't it? Really,
though, it's not quite as contradictory as it might seem.
For five years now, CQ has submitted to popular demand
o publish a complete and accurate listing of holders of
our various awards, and the current standings in some
of them. The popular interest in this now-traditional
item is surprising-even to us. For instance, space and
time precluded its publication in the November issue, as
usual, and the mail complaining of its absence was
enormous! Of course, we had already planned to have
it in December.

It was my feeling that it was much more to the reader’s
interest to publish our Honor Roll than a random listing
of call letters of which only about 109% served any
specific purpose. Looking back on November's ZEro
BIAS, it does appear that 1 was venting my rage on all
tabulations, but this was not intended. After all, such a
blanket condemnation would cover contest results also—
certainly a peculiar state of affairs for a magazine spon-
soring some of the largest ham contests in the world.

Joe, it wasn't the call letters themselves, but rather
the nature of them, the reader interest, and the attitude
with which they were submitted that determined whether
or not they would be published. —KZ2MG A

Re: Editorial Policy
Editor, CQ:

We had dropped our subscription to CQ in 1959 be-
cause we did not agree with the thinking of vour editor
at the time, Mr. Wavne Green. We also felt at that time
the articles in CQ had little to offer us.

However, last April 1 did renew CQ and enjoy read-
ing it every month, The articles are interesting and in-
formative. The main reason my interest in CQ was re-
newed was its editorial stand in support of the League
and against Mr Green. In printing of the true facts and
exposing the half-truth’s and lies that have been printed
in “Green's Comic Book™ you have my full support.

Keep up the good work.

Arthur R. Rauch, W2DID
451 Smith Street
Central Islip, New York

For further information, check number 8, on page 110




Some may call it “‘ancient modulation'’, some
simply call it AM phone—but whatever you
call it, AM still represents a major portion of
today’'s amateur activity—and the ‘‘Ranger
11I'"* is one of today's most popular AM rigs!
For AM or CW operation, for 160 through 6
meters—the "'"Ranger 1" offersthe "'biggest-
little' 75 watts you'll find on the air! Rated
at 75 watts CW and 65 watts high-level AM,
the ‘‘Ranger II'" delivers communications
quality audio with the necessary punch to
break through today's QRM! An excellent
“first’’ transmitter for the Novice or the new
General, the *"Ranger |1'" will drive any of the
popular kilowatt level tubes and will provide
a high quality speech driver system for high
powered modulators without modification!
What else? The ‘"Ranger 1"’ offers attractive
styling in a compact cabinet and is available
at a reasonable price.

Cat. No. 240-162-1..."Ranger II"" Kit ... Net $249.50
Cat. No. 240-162-2..."Ranger |I"" Wired Net $359.50

For further information,

FEATURES

Built-in temperature compensated,
extremely stable VFO—separate,
calibrated bandspread dial scales for all

7 bands—highly efficient pi-network

tank circuit—flexible, timed sequence
keying system—self-contained

power supplies—effectively TVI suppressed!

EASY TUNING

Basic tuning controls are located on the
VFO dial escutcheon—QSY within

the phone or CW portion of a band

is usually possible by merely changing
the VFO frequency setting.

RANGER II

&

check number 9, on page 110
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COMPLETE CATALOG

Drop us a card and we will
send you Amateur Catalog
962 which gives the full
““Ranger 11"’ story, as well
as detailed information
on our complete line of
amateur transmitters
and accessories,

E. . JOHNSON COMPANY

WASECA, MINNESOTA,

U. S. A.
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, standard

ROHN

sets the

Why settle
- for less

N\
- than the best?

TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (55)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it yourself—use either flat
base or special tilting base (illustrated above) depend-
ing on vour needs. Rated and Tested—entire line engi-
neered so vou can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
is complete. Zinc Galvenized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100.

|
|
|

SEND FOR ROHN TOWER HANDBOOK : |
—$1.25 Value :.
~—ONLY $100 postpaid (special to readers

of this magazine). Nearest s !

source of supply sent on request. Repre- |

sentatives world-wide to serve you. Write E E___..._
today to: -

“ :

ROHN Manufacturing Co.

P. O. Bex 2000 Pecria, lllinocis

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”

For further information, check number 10, on page 110
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Editor, CQ:

| tried to purchase a copy of the November 1964 edi-
tion of CQ but the newsstands were sold out. Due to this
I decided that a subscription would be in order.

Yesterday 1 visited the local “*ham emporium™ and
persuaded the clerk to sell me his November copy. After
reading your editorial 1 was sure that 1 had taken the
right step in subscribing.

The leave taking of K6BX is one of the most positive
steps taken in the last five years to make amateur radio
better for us all. | am now looking for my USA-CA book
which 1 started a few vears ago and will try to bring it
up to date. 1 was very much interested in this program
until I happened across one of K6BX's hate sheets and de-
cided that any project I'e was involved in was not for me.

Congratulations on vour decision and also on your
fine magazine. The gquality of articles and the magazine
in general during the past few months has been excellent.
The November issue was about the best CQ I have seen
in the past twelve vears.

Your editorial policy of *loyval opposition™ to the
League is very heartening. 1 believe that the ARRL has
provided strong and positive leadership for amateur
radio and directly owe my license to the services they
provide. Kudos to you and the staff of CQ.

Gordon F. Fox, WIYNE
151 Whipple Road
Esmond, Rhode Island

Code Practice
Editor, CQ:

For the benefit of the western United States amateurs,
this station wishes to announce that it has finally got its
code practice broadcast underway.

We will be on the 80 meter band, 3790 kc to start
with, Monday, Tuesday, Wednesday, and Thursdays of
each week beginning at 0200 M1 or 7 p.m, psT and run-
ning through 0430 am71, The broadcast will start out at
6 w.p.m. and continue through 35 w.p.m, with 10 min-
utes at each speed. Text for these broadcasts will be
taken from ARRL publications and the publication and
the page number of the text will be announced at the
beginning and end of each tape. We hope to be able to
add 40 meters to our schedule in the near future,

Please keep up the good work on a fine magazine and
we wish to thank vou in advance for letting us use vour
magazine to promulgate the above information,

J. (Dean) Rose, WAMDLG /6
¢/o Amateur Radio Station K6NCG
LI.S. Naval School Command
Box 105, Bldg. 318 Treasure Is.
San Francisco, California
S-Line on 160 M.
Editor, CQ:

“Rough Uncle George” made a boo-boo! Re: my
article in October 64, on Putting the S-Line on 160; 1
have found the gain to be down badlv on the 3.6 to 3.8
mc band.

This was first brought to my attention by Rex, G2CDN,
and other G's as this is their phone band!

With the recent announcement of an up-converter for
about $25.00 by Drake, 1 would no longer suggest my
method. 1 am working this problem out in my own
receiver and may have to change switch wafers.

Myv apologies to anvone needing 3.6 to 3.8 mc such
as the bovs near London. Replies came from all over,
many quite happy; but this slipped through unnoticed.

E. E. Baldwin. WBRUG
5050 Table Road
Longmont, Colorado 80501

Lethargy and Frequency Conferences
Editor, CQ:

Congratulations to W6SAI on his very profound and
pertinent article “Concluding Thoughts on a Forthcom-
ing Frequency Conference,” Part Il in the November
issue. | agree with his point of view 100%. 1 would now
like 10 add some of my own comments and observations
concerning the strength of ham radio in the United
States. In my candid opinion, there is a great amount of
apathy among amateurs towards their hobby, not only
among the old timers who have lost interest with age,
but among the vounger fellows as well.

I have operated in three different states in three dif-
ferent call areas during mv six and one-half vears as a
ham, exclusive of portable operation. In Oradell, N.J., a
suburb of New York, 1 operated as K2RHJ for about five




Here's MA NEW

AUTO-MATCH!
Adb Stronger Mobile Antenna

The new Waters AUTO-MATCH—engineered to endure! Operates with only 2
coil change on every ham band with maximum radiation efficiency improving
signal strength up to 4 db’s! Top-Center loading coils are interchangeable
and are molded in low-loss, waterproof Epoxy . . . Tapered radiator tip is stain-
less steel and adjusts to ali frequencies . . . High Q stable inductance handles
500 watts of RF and at resonance presents an “Auto-Match” of 50
ohms . . . The lower mast is of aircraft aluminum tubing . . . upper
mast of solid tapered-drawn aluminum rod. Built-in foldover drops
AUTO-MATCH to car-top level. And AUTO-MATCH fits any standard
base or bumper mount. Built to last for car after car and rig after
rig you'll enjoy years of efficient mobile operation with AUTO-
MATCH. At your distributor now.

PRICES
Mast 370-1 $12.95 Coil 370-20 $13.45
Radiator Tip 370-2 $ 9.95 Coil 370-15 $12.75
w Coil 370-75 $15.95 Coil 370-11 $11.95
Coil 370-40 $14.95 Coil 370-10 $11.95

AUTOMATIC KEYER

VOLuME PEED 3

WATERS
MODEL 381

Wilors CODAX™

Automatic Keyer

CODAX—new rhythm-smooth automatic keyer by Waters—never anything
like it! Feather-touch double paddle adjusts on each paddle for preferred
gap and tension with spacing and timing from 5 to 50 WPM fully auto-
matic. Self-powered, CODAX simply plugs into mike jack to work USB,
LSB or AM. Circuitry is solid state digital with hermetically sealed “Reed"
relay. Own signal can be monitored as well as station being worked.
CODAX brings new adventure to CW. At your distributor now.

Model 361 $92.50

WATERS

MANUFACTURING INC.
WAYLAND, MASSACHUSETTS

For further information, check number 11, on page 110
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Ideal for round table QSO and DX.

Compact, lightweight design permits
its use with TV mounting hardware
and rotators. All iridited aluminum
construction. Weight only 814 pounds.

* 10 DB gain over 15 wave dipole
e 25 DB front-to-back ratio

¢ VSWR at resonance — 1:1to 1
[ ]

B E A M Band width — 1000 KC with VSWR
under 2 to 1

i e Gamma matched for 52 ohm coax
WIth feedline

cardioid . ggjl':gtaslilem l:?:rr center frequency,

» Power handling capacity — 1 KW

Pattern Model COV-6 $39.90

HF-62 MOBILE

1 antenna for 6 and 2 meters

* Tunable for 6 and 2 meter,

* Low SWR.

| * 4-section, heavy duty chrome plated

| brass tubing assembly precision fit to
avoid rattling and provide 1009% elec-
trical contact.

* Opens to 44", collapses to 22”.

* Adjustable base mounts on any car
surface and fits 1” hole.

e Stainless steel adjustable tuning rod.

* Includes 5 ft. of detachable RG-58/U

| coaxial cable with PL-259 connector.

Model HF-62 $10.44

Model HF-2, Mast only. Has same features
as Model HF-62. 35-24 stud will

fit any standard mobile mount $864
See these high performance antennas
at your dealer or write us for literature.

NEW-TRONICS CORPORATION

“the home of originals”’
3455 Vega Avenue Cleveland, Ohio 44113

For further information, check number 12, on page 110
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years, and I would like to commend this area on the
greal amount of actual amateur service performed.
T'here are several active clubs in the state, including
several good high school organizations and the well-
known NJDXA

Activity is always good and it is not confined to one or
(wo bands, but all bands are used, including 10, 6, and
2! Out of some thirty hams in Oradell, about 509% are
regularly active and the rest are active as their schedules
permit. Only one or two are completely inactive. Also,
in terms of public service, there are several active nels
in the area which handle large volumes of traffic, par-
ticularly in New York City, from stateside and abroad,
In short, the amateurs in this area make good use of
ham radio, both for their own enjovment as a hobby,
and for the good of the public at large.

The above is unfortunately not the rule all over the
United States, but is rather becoming the exception. I
operated from Morgantown, W. Va. for a little less
than a year as WBREXK and still do operate from there
whenever I'm in the area. Out of some thirty hams or
more in Morgantown, only about five or ten are regu-
larly active including WARIMX, WARIMY and myvself,
The rest are either 100 engrossed in CB, or just do not
care about what happens with ham radio. Some have
retrogressed so far that | would bet a few could not
even pass the General exam again if they had to, Of
the amateurs that do operate in the state, the majority
operate only one band, namely 75. Ten is completely
inactive and 6 and 2 have only a handful of stations
active in the entire state, although this is an area whose
geography lends itself beautifully to v.h.f.! We who are
active in Morgantown try to work as many bands as
possible, but we all receive complaints from hams about
how hard it is to work W, Va. although there are a good
many hams in the state. The Morgantown ARC is a
fairly active group, however, and last Spring produced
about 15 Novices from its classes. With clubs like this
perhaps things will take a turn for the better in this area,
and the enthusiastic hams will counterbalance the dead-
wood.

The same is true in my home state of Maine, where
I operate as KI1IYHK from Lincolnville Beach. 1 belong
to the Knox County Amateur Radio Club which has
some 30 to SO members on paper only. At the last meet-
ing, five showed up. The meeting was well-advertised,
but the majoritv of members just showed no interest in
doing anvthing for the sake of public service or for the
sake of ham radio. The little operation there is in the
state is not half what it could be and is confined to only
one band, again usually 75. There is no 10, 6, or 2 meter
activity to speak of in this area. An attempt by local
hams to spur some activity on 10 meters by forming a
local rag-chew net failed when no one showed up.

I could go on further, but I think I have made my
point clear enough. The hams in this country are going
to find themselves in a sorrv state when the powers that
be decide that certain bands should be taken away from
them because of inactivity, or when the exam require-
ments are tightened up as they should be. Perhaps an
incentive licensing program of some sort should be
initiated, but whatever the solution, something should
be done quickly to revitalize ham radio and clear out
the inactive and disinterested. Just because the U.S. has
two-thirds of the hams in the world does not mean that
we can be complacent and apathetic towards preserving
our hobby. The officials and representatives at the ITU
conference aren’t going to look very favorably upon our
large., but disorganized and disinterested ham popula-
tion when it come to frequency allocation. The fre-
quencies we now should be using could be put to better
use in their eyes. We should forget petty diffierences and
unite behind the ARRL and supporting organizations as
a nation should unite behind its leaders, and enthusi-
astically support the work they are doing to preserve
our frequencies and to re-establish the enthusiasm and
integrity of ham radio.

Congratulations also on a fine ham publication, and
I hope you will continue to spark the interest and imagi-
nation of hams all over the world with your top-grade
articles and editorials.

Eric R. Lindquist, K1IYHK, WSEXK, ex-K2RH)J
Sea Blufis

Belfast Road

Camden, Maine 04843
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THE BIGGEST SSB TRANSCEIVER VALUE!

EXPANDED

0

ANEL SWITCH
FREQUENCY COVERAGE SELECTS USB OR LSB

L -

e

SOLID-STATE
DIAL CORRECTOR

NO RELAYS—
SOLID-STATE SWITCHING

DELTA COLLINS
RECEIVER TUNING MECHANICAL FILTER

Please send data sheet on SB-34 transceiver

NAME
NUMBER STREET

317 ROEBLING ROAD, SOUTH SAN FRANCISCO, CALIF,

L l:l :rq. L
b

.'._ i -

»
L
- _.! ] : -

The power supply—and it's universal for both
12V DC and 117V AC—is neatly tucked in a cor-
ner inside the exceptionally small cabinet that
mounts easily in the front section of the car—
and leaves plenty of room for the driver and
other members of the family.

And SB-34, 4-band SSB transceiver, goes mo-
bile on a moments notice!

Two power cables come with your SB-34. Use one
when you are operating the '34 as a fixed sta-
tion on 117V AC. Use the other for 12V DC
mobile. No strapping—no conversions. There's
even a handle on the case for easy carrying.

Convenient certainly—but dollar-saving too be-
cause the very low price includes this univer-
sal supply—saves you the cost of a separate
inverter. And it's assuring to know that '34 is
easy on the battery—that the all transistor
receiver draws only 500ma on standby.

Suggested price.

$395

HIGHLIGHTS: 135 watts p.e.p. input (slightly
lower on 15). Freq. range: 3775-4025 kc, 7050-
7300 kc, 14.1-14.35 mc, 21.2-21.45 mc. 23 trans-
istors, 1B diodes, 1-zener diode, l-varactor
diode, 2-6GB5's PA, 1-12DQ7 driver. Speaker
butlt in (external speaker provisions)

Pre-wired receptacles on rear accept VOX and
Calibrator—both optionally available.

SIZE: 5"H, 11%"W, 10°D. Approx. 20 pounds.

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass. U.S.A.

For further information,

check number 13,

on page 110
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SELF-SUPPORTING
STEEL

ANTENNA TOWERS

—

Winds may whistle and
rip. These towers don't
mind. Aermotors are built
to withstand gales up to
85 miles per hour. Needing
no guy wires, they'll sus-
tain a load of 1500 Ibs.
Available in 20, 33, 47, 60,
73, 87, 100 and 113 foot
heights. Type MI-98 with
2-inch pipe top 1s shown.
Other styles available.

Write direct to:

AERMOTOR

Division of Nautec Corporation
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29500 West Roosevelt Road
Chicago, lllinois 60608

For further information, check number 14, on page 110
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Re: January Zero Bias
Editor, CQ:

The only place for the ham to contribute his technical
abilities, as far as new concepts go, are in the v.h.f.-
u.h.f. bands. With low band crowding, these {requencies
are going to become more and more important to us.
To give any part of what may be hardly used bands in
the v.h.f.-u.h.f. spectrum to CB'ers would be like giving
20 meters to 1V! Unless a radio service can do our job
better than we are doing it, then they have no right to

consider taking our valuable spectrum space and wasting
it! Surely, Mr. O. P. Ferrel's suggestion was made in
jest.
Maury Swartz, WA4LYL
623 Penn. Avenue
| Norfolk, Virginia 23508
Editor, CQO:

Is it so difficult to pass a General exam? 1 was 55
vears old with less than six months part time on my own,
no outside help made General the second time (code
licked me the first time.)

I was working long hours and still was up before 5
AM. 0o g0 to Boston for exam.

Perhaps, as vou suggest, an Amateur Extra exam to
qualify for 420 mc and up will sort the men from the
little boys such as I hear on CH. (*“Get off this channel,
I had it first™).

James M. Stevenson, WAIBJT
102 Malden Street
Worcester, Massachusetts

|
|

| r K2BVC Honored By
Club Award

The Communications Club of New Ro-
chelle, N.Y. has established the Lawrence
Kohlman Memorial Award in tribute to the
late K2ZBVC, prominent v.h.f. operator who
was Killed in an automobile accident last
July. The award 1s to be made to that mem-
ber of CCNR who—in the judgment of the
Officers and Directors—has best-exemplified
in his own activities those of Larry, and will
be awarded from vear to yvear when the Club’s
management group deems it has been earned.

This vear's inmtial award of the new citation.
in the form of a suitable plaque, was made at
the CCNR Annual Meeting and Dinner, and
was presented by Mr., and Mrs. Lawrence
Kohlman, Sr., before some 100 members and
guests. Recipient was Rob Escallon, WB2-
FXB.

In presenting the award, reference was
made to the way he has served both the ama-
teur radio service and CCNR, and his “un-
stinting willingness to help other amateurs.”
WB2FXB holds public service citations from
both County and National Red Cross; is net
manager of the County emergency net; and
has been cited for his operating skill at K2US
by several amateurs contacting the station
during the Fair. In addition, he has been a
bulwark of CCNR activity in v.h.f. areas
stich as Field Day, Sweepstakes, etc. CCNR
was second nationally in FD '64, first in
multi-op class in the Fall VHF SS

In addition to his parents, many friends of
the late K2BVC were present at the Dinner,
| both from CCNR and outside of its member-

ship. I




"Convenience Engineered’ accessories
for your KWM2/2A

Q-MULTIPLIER/NOTCH FILTER™

» The Waters Q-MULTIPLIER/NOTCH FILTER
eliminates heterodynes and other unwanted

signals with over —40 db notch tunable over
the entire IF passband. Assembled and ready

for installation, the Q-Multiplier /Notch Filter
becomes an integral part of your KWM2/2A
with escutcheon plate and knobs matched to

the Collins panel; no drilling. $5375
For Collins 75S-1 ........... $39.93

CHANNELATOR'™
Crystal Frequency Control

The CHANNELATOR resolves KWM2/2A transceiver
tuning problems. Instantaneous switching to any of
six pre-selected, exact crystal frequencies; covers
complete PTO range. A built-in heterodyne frequency
meter and “pullable” crystals permit exact frequency
adjustment for Net or Round Table operations. You can
operate normal PTO or “split channel.” The Channela-
tor installs in minutes—all cables and plugs are fur-
nished—no drilling; operates from any fixed or mobile
KWM2 /2A power supply. PRICE, (less crystals):

$79.95
CRYSTALS . . . any frequency
USB or LSB $6.00

EVT'™
ELECTRONIC VERNIER TUNING

EVT'™ Electronic Vernier Tuning gives you 20-to-1 tuning ratio in your
KWM2/2A. A stable, solid-state varactor tuning device, EVI attaches
to your PTO without wiring changes. Precise, slow-rate tuning makes
small frequency changes easy, especially when “mobiling™ in traffic.
Tuning range is =500 cycles from any PTO setting. Zener regulator
maintains well-known Collins stability. EVT may be used with any

power supply. $23.95

-

——————— .
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MANUFACTURING INC.
WAYLAND, MASSACHUSETTS

For further information, check number 15, on page 110
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FINCO 6 &2 Meter

Combination Beam Antennas

MODEL A-62 - 300 OHM

On 2 Meters: On 6 Meters:
18 Elements Full 4 Elements
1-Folded Dipole Plus Special 1-Folded Dipole
Phasing Stub 1-Reflector
1-3 Element Colinear Reflector 2.Directors
4-3 Element Colinear Directors
Amateur Net.... $33.00

Stacking Kit ... .. $2.19

;}_f.-:__j

MODEL A-62 GMC - 50 OHM

On 2 Meters: On 6 Meters:
Equivalent to 18 Elements 4 Elements
1-Gamma-Matched Dipole 1-Gamma-Matched Dipole
1-3 Element Colinear Reflector 1-Reflector

4.3 Element Colinear Directors 2-Directors

Amateur Net ... $34.50
Stacking Kit. .. .. $18.00
MODELAB-62 GMC
On 2 Meters: On 6 Meters:
Equivalent to 30 Elements Equivalent to 6 Elements
Amateur Net. ... $52.50

Also:
5 New & Meter Beams
3 New 2 Meter Beams
1 New 1'4 Meter Beams
Gold Corodized for Protection Against Corrosion

See Your Finco Distributor or write for Catalog 20-226

The FINNEY Company - Bedford, Ohio

For further information, check number 16, on page 110
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Cleveland. Ohio

“It" received fht" _J"fl.!l.l'lf-"'l'l-.i!'!li" ."\-'t'H_l. Rt'ff;‘l_u' I‘IFUHI ]"r'u' Muel-
ler Electric Co.
“Mueller Clips Used In Dastardly Deed”

“1The Mueller Electric Company product-use file (the
one labeled Ridiculous, not the one named Sublime)
recently gained another entry when a New York Police
Licutenant phoned while tracing all parts used in the
barooka device which tossed a 97 shell in the general
direction of the UN Building.’

“As you read in the headlines, the shell didn't quite
reach the UN, but the time-trigger, connected by means
of Mueller Clips, worked perfectlv. ‘Ah well,” stated
acott Mueller, General Manager, ‘another testimonial
we may never get!’ . doubtlessly thinking of occasions
when life at Mueller is spiced by calls from police of-
ficers. Added Ed deConingh, Chief Engineer, We ques-
tion their judgment in all but clips, but the affair gives
poignant new Havor to our old slogan, “Wherever elec-
trical current NHows, you will find Mueller Clips serving
mankind.” ™

Ft. Lauderdale, Florida

['he ninth annual Auctionfest of the Broward Amateur
Radio Club will be held Saturday, March 6th, 1965 al
the Armory, SW 24th Street (Route 84) and SW 4th
Avenue, Ft. Lauderdale, Flonida, from 8 until §. For
further information contact Fred Schmidt, WANYF, 405
NW 30 Ter., Ft. Lauderdale, Florida 33311.

Toledo, Ohio

The Toledo Mobile Radio Association will hold its
10th annual Ham Auction on Valentines Day, Feb. 14th,
1965, starting at 11:00 a.m. EST. It will be held in the
new auditorium of the Lucas County Recreation Center
in Maumee, Ohio. Check with W. E. Smith, KSLFI. for
more details. His address 1s 5030 Janet Avenue, Syl-
vania, Ohio.

Wheaton, lllinois

The third annual mid-winter Ham Swap and Shop will
be held at the DuPage County Fairgrounds, at Wheaton,
i1, on Sunday, February 2l1st, 1965. All amateurs and
enthusiasts are mvited to attend and to bring any equip-
ment that they wish 1o swap or sell. $1.00 donation 1s
payable at the door. Write to John Koranek, K9GTT,
505 East lllinois Street, Wheaton, lllinois for particulars.

Urbana, lllinois

Ihree members of the staff of the University of Illinois
are planning an expedition in conjunction with a pending
NASA rocket launch. They are W3ZHT /9. WA9DNF
ad WOYRYV. Amateur radio maritime operation on 40,
20, and 15 meters is planned.

An escort carrier, the USNS Croatan will leave Balti-
more on January 25th, 19685, traverse the Panama Canal
on Feb. 2nd, operate in the Pacific off Lima, Peru, from
Feb. 10th to March 4th, then steam to arrive at Valdivia,
Southern Chile. on March 28th. From there thev will
return to Baltimore on April 14th. Look for these three,
for some interesting maritime mobile contacts.

New York, New York

Although the announcement reads “We regret to advise
that Bernard Cohen, Secretary/Treasurer of Marty Net-
tan Sales Inc., (prominent metropolitan amateur equip-
ment sales reps) Manufacturers representatives, passed
away at the premature age of 30 vears.,” it can not begin
o tell the story of the man. For those of us in the New
York area who had the privilege of knowing, working
and 1In my case sharing a first job with him, will miss
his quick wit, warm péersonality, and most of all his
friendship.—K2EEK.




EVERYTHING YOU WANTED IN A SSB TRANSCEIVER @
WE PUT INTO OUR SWAN-350

THE SAME OLD SWAN RELIABILITY AND PERFORMANCE!
WIDER FREQUENCY RANGE — 5 BANDS!
MAXIMUM POWER — 400 WATTS!

FINEST VOICE QUALITY — RS5!

PRECISION DUAL-RATIO TUNING

A REASONABLE PRICE — $395

THE NEW ST IASZE A 3 5 O 1ransceivir
5 BANDS — 400 WATTS — %395

HOME STATION — MOBILE — PORTABLE

®35 - 40 me, 70 - 75 mc, 13.85 - 1435 mc, o400 watts SSB input
210 - 215 mec, 28.5 - 29.0 mc (10 meter full 320 watts CW input
coverage kit available.) 125 watts AM input

® Transistorized VFO, temperature and voltage stabi- e Sideband suppression: 40 db

lized. Carrier suppression: 50 db

® Precision dual-ratio tuning, Third order distortion: 30 db

® Crystal lattice filter. ® Lower sideband on 80M and 40M.
eALC ... AGC. .. S-Meter. Upper sideband on 20M, 15M, and 10M,
® 51 in. high, 13 in. wide, 11 in. deep. (Opposite sideband kit available.)

ASK THE HAM WHO OWNS ONE!
ACCESSORIES:

e AC power supply, matching cabinet

with speaker. Model 117-C................... $ 85 SEE THE NEW SWAN-350

e 12 Volt DC Power supply. Model 412.._......... $130 and THE DELUXE SWAN-400
® Plug-in VOX. Model VX-1 e e s $ 35

® Accessory kits to be announced. AT YOUR DEALERS NOW!

@5 MEANY

For further information, check number 17, on page 110
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NEW callbook

=

Over 60% of listings
changed in only a year!

PLUS THESE EXTRA FEATURES:
» Great Circle Bearings - “Q" and “Z” Signals
« Great Circle Charts * World Time Chart
» Prefixes by Countries - Int’l. Postal Rates

United States Listings...$5.00
DX Listings.............. 3.00

RADIO AMATEURS
REFERENCE LIBRARY OF MAPS
ORDER YOUR SET TODAY!

WORLD PREFIX MAP—Full color, 42" X
29~ shows prefixes on each country . ..

' ross refer-
X zones, time zOnes, cities, cros
Ets:jnn:eﬂ tables postpaid $1 .00

TION MAP —Azimuthal equi-
5 Shows prefixes on

cities, prefix

X 29"
postpaid $€1.00

POLAR |
distant projection.
each country, DX ZOnes,
index by countries, 29

UNITED STATES MAP—AII 50 States with

call areas, prefixes, DX and time zn;fj;
FCC frequency allocation chart.

[ on on all 50 States.
;‘n';fm:tlln?;' T postpaid 50c

iled for

D ATLAS—Only Atlas comp! _
st Polar projection, SIX conti-
on each country . . . full
postpaid $1.00

amateurs.

nents, prefixes
color, 16 Ppages

library of maps—sel

nce
Complete refere of g 2.0

of 4 as listed above....

it callbook..

OCHURE! B Dept. C, 4844 W. Fullerton Ave.
8 e Ghicago, 111, 60639

. See your favorite dealer or order direct (add 25¢ for mailing)
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' The Amateur Radio

Club Forum

By AL SMITH, WA2TAQ

HY an amateur radio club? That sounds
like a good question, now let’s see if |
can come up with a good answer. Actu-
' ally this question was thrown at me along with
another at a most inopportune time right in the
midst of trying to get our club set up for Field
Day.

Being president of a club puts one in a position
of supposedly knowing it all, at least the younger
generation seems to think so. During Field Day
I was continually asked important questions like
“do vou think the soda will be cold soon,” or “do
you think any hot dogs will be left for supper?”
One question, however caught me a little un-
awares, and perhaps a bit befuddled, because |
had the worry of getting the club on the air on
time, plus the fact that at this point I had enough
questions at hand to start my own quiz program.
At any rate one of our budding Novices yelling
above the noise of two generators asked me thus:
“My Father wants to know why we are doing all
this work, and he wants to know why we have
a club?” I walked friend Novice about twenty
paces away from the din of the generators,
which gave me a few seconds to think and gave
this reply: “Field Day is a drill to make us pro-
ficient In setting up communications under ad-
verse conditions, and we have a club so that we
can work together to help ourselves, and provide
service to the public.” The lad QSLed the mes-
sage, trotted back to Dad, and I trotted back to
work.

Much later when the confusion of the day
subsided somewhat, and the boys were busy
calling CQ FD | had time to reflect on my an-
swer to the Field Day and club question and
satisfied myself as to the answer | gave. Actu-
' ally the reason for both a club and Field Day
IS to provide a better public service. | believe
investigation will show that a great majority of
those amateurs doing the public service work
are also active in amateur radio clubs. Yes the
' Ham club 1s the backbone of most activity in

amateur radio.

Most are aware that we are radio amateurs
primarily for “Public Interest. Convenience, or
Necessity” This phrase is well known by its ini-
tials “"PICON.” It is a fact that our amateur ac-
tivities must be done in the public interest as
with all radio service from the smallest com-
mercial station to the largest television channel.
We are not on the air just to chew the rag and
It's not just a right to be a radio amateur, but a
privilege extended to us by our government.
Now just how can we earn that privilege? There
are many ways such as joining RACES, ARPSC.,
or other such groups. But how about the many

' that may not have the equipment or the time to
' 20 on the air when these groups drill? How can
| they earn their way, what can they do to justify




NEW! LAFAYETTE

R L
10-80 METER DUAL CONVERSION

AMATEUR RECEIVER Model HA-350

Uses Mechanical Filter For Exceptional Selectivity—

Lafayette’s newest! A dual
conversion superheterodyne
communications receiver
covering the 10 through 80
meter amateur bands and
offering a high order of elec-
trical and mechanical stabil-
ity for superior AM, CW and
SSB operation. Check some

Offers 2KC Bandwidth!

e Sensitivity 1 xv or Better .

e 7 Band-Switching Positions—3.5, e
7, 14, 21, 28, 28.5 and 29.1 MC,
plus WWV on 15 MC 3

e Covers 600 KC for Each Band

e 12 Tubes :

e Crystal-controlled 1st Oscillator

e Transmitter-type for 2nd Osc.

e Preselector Tuning g

e Crystal-controlled BFO (Dual *
frequencies) °

of the exceptional features!

I a 9 99-2524WX

All Heterodyning crystals supplied
Selectable Sidebands
Geared Tuning Mechanism

100 KC Calibrator Circuit (crystal
optional extra)

Separate Diode AM Detector and
CW/SSB product Detector

Coax Antenna Input

8 and 500 ohm Qutputs

Imported

NEW! LAFAYETTE Professional-Quality

Model HA-230

Wired
99-2522WX

4 BANDS:

8-TUBE AMATE

550-1600KC 4.8-14.5MC
1.6-4.8MC 10.5-30MC

8 Tube Superhet Circuit
1 RF + 2 IF Stages For High Gain e

L
[ ]
e llluminated 102" Slide Rule Dial
®

“"—n

UR RECEIVER

..........
-------- PRIV

W
T T

..‘.....‘i‘t

Model HA-230

Model KT-340

74%

Semi-kit version
99-2521WX

Features "ALWAYS ON"" FILAMENT VOLTAGE ON MIXER AND OSCILLATOR STAGES

FOR FREQUENCY STABILITY . .

Built-in Q Multiplier For Crowded Phone 2

Operation

e Calibrated Electrical Bandspread on 80 thru e

10 Meters

. LONGER TUBE LIFE . . . FASTER WARMUP!

Effective Automatic Noise Limiter

Stable Oscillator And BFO For Clean AM, CW
and SSB Reception

AVC-MVC Selector On Front Panel

Built-in Edgewise S-Meter

Imported

650, Write

FREE' Lafayette 516—Pg. 1965 Cotalog No. : 3
@ Lafayette Radio Electronics Corp., Dept. CB-5, P.O. Box 10, Syosset, L. 1., N.Y. 11791

For

further information, check number 19,

on page 110
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.. . with New
TRANSISTOR

send for New FREE

CRYSTAL OSCILLATOR
CATALOG CIRCUITS

3 BIG MODERN PLANTS
1O SERVE YOU BETTER

;,J in F-I"I' l~'ur"l'u.'!'-,,

| in Los Angeles

HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Top performance assured with quality con-
trolled throughout manufacture. Gold or silver
plating acts as electrodes. Crystals are spring
mounted and sealed under vacuum or filled
with inert gas. Very high frequency stability.
Max. current capacity is 10 milliwatts—5 for

overtone type. Conformity to military specifi-
cations guranteed.
1000KC to 1600KC (Fund. Freq.) ..
Prices on Reguest
1601 KC to 2000KC (Fund. Freq.) ,.3550-% ea,
2001 KC to 2500KC (Fund. Freq.) ____ 4.00 ea.
2501KC to 5000KC (Fund. Freq.) _..._ 3.50 ea.
5001 KC to 7000KC (Fund. Freq.) 3.90 ea.
7001 KC to 10,000KC (Fund. Freq.) .. 3.25 ea,
10,001 KC to 15,000KC (Fund. Freq.) 3.75 ea.
15MC to 20MC (Fund. Freq.) ...._..__._.. 5.00 ea.

OVERTONE CRYSTALS

15MC to 30MC Third Overtone .
30MC to 40MC Third Overtone 4.10 ea,
40MC to 65MC Third or Fifth Overtone 4.50 ea.
65MC to 100MC Fifth Overtone 6.00 ea,

DRAKE 2-B Receiver Crystals = = ... $4.00
(All Channels—Order by Freq.)

OVEN-TYPE CRYSTALS

for Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices

SUB-MINIATURE PRICES slightly higher
CITIZEN BAND Class “D"” Crystals ___$2.95
Over 50,000 CB crystals in stock for all sets
and channels, both HC6 /U and miniature types.
To insure proper correlation and correct freq.

operation, order by manufacturer model num-
ber and channel.

NOW ... 48 HOUR SHIPMENT

ALL TEXAS CRYSTALS are made to exacting
specifications, quality checked, and uncondi-
tionally guaranteed!

Send for our new

CITIZEN BAND CRYSTAL
INTERCHANGEABILITY
CHART WITH TEXAS CRYSTALS CODE
SYSTEM

ORDER FROM CLOSER PLANT

$ TEXAS CRYSTALS&

DEPT. CQ-2
1000 Crystal Drive

FORT MYERS, FLORIDA

Phone 813 WE 6-2109
AND

4117 W. Jefferson Blvd.

LOS ANGELES, CALIF.

Phone 213-731-2258

Division of

GZR)

WHITEHALL
O

For further information, check number 20, on page 110
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their existence as radio amateurs? One answer
1s to join their local amateur radio club. How is
this public service? First as mentioned before
we have Field Day which is probably the big-
gest single public service effort on the part of
hams. Club classes and projects to help us to
brush up on our technical ability so that we’'ll
be able to take over as proficient radio operators
if our country needs our help. Establishing emer-
gency amateur radio stations in such places as
hospitals, and Red Cross agencies. These are just
a few ways to earn our daily bread.

Why not look over the amateur radio clubs in
vour area and seek to join the one that best suits
your needs. If there are none nearby, then why
not get the ball rolling and get one started. It's
not very difficult and assistance is available from
the ARRL communications department, and the
AMATEUR RADIO CLUB FORUM will be glad to offer
help. As time goes on the Forum hopes to have
such things as sample By Laws, and Installation
Ceremonies available to club member readers of
CQ. The Forum is here to serve our many ama-
teur radio clubs and so that we can do our job
better why not let us know vour needs.

To cite an example of things accomplished by
clubs we can look back to the National Conven-
tion held this past August in New York City.
This successful venture came about as a result
of radio clubs. The affair was sponsored by the
Hudson Amateur Radio Council which is made
up of some forty Amateur Radio Clubs in the
Hudson Division, Without such club organiza-
tions these conventions could not be possible.
By the way if an Amateur Radio Convention
comes your way, be sure to take it in, you can
get a wealth of information not to mention the
displays of up to the minute ham gear. The
various forums on Traffic, AREC, v.h.f., u.h.f.,
DX, and many other subjects can be very
entertaining and educational. It’s usually a long
time between conventions and hamfests, and
clubs help fill the gap by providing programs of
interest at meetings. Films, Guest speakers, and
technical demonstrations are just some of the
things to keep up member interest.

Worth repeating 1s the service CQ has set up
for radio clubs. Those who read the January
issue have the word but we’ll tell vou again that
amateur radio clubs on our special list will re-
ceive the new CQ Bulletin sent only to radio
clubs on no set schedule but will bring News
Flashes and important current items effecting
amateur radio. To get on our list have a club
officer write to this department on club stationery
(if you have same) requesting to be placed on
our special club list.

Incidentally did vou know that CQ Magazine
extends a special subscription rate to qualified
Amateur Radio Clubs. For further information
write to CQ Circulation Dept. 14 Vanderventer
Ave., Port Washington, N. Y.

| hope you like the Forum so far, if yvou have
anything vou'd like me to write about why not
drop me a line or send me a radiogram.

73, Al, WA2TAQ




NEW!...2METER-6 METER
RF POWER AMPLIFIERS

More power in the VHF band!...and thereis plenty
of it in the new Gonset 2 and 6 Meter RF Power
Amplifiers. Model 903A (2 meter) and Model 913A
(6 meter) has a power input of 500 watt in all modes
of operation. A 4X150A is used in the final, and
the equipment is rated for CCAS* service. Only 5
waltts is required to drive the 903A and 913A 10
full rated output. Output impedance is 50 ohms
nominal with an input impedance of 50 to 75 ohms.
The all solid state power supply is self-contained
within the amplifier chassis. All stages are metered
and all controls are on the front panel for ease of
operation. The new linear amplifiers may be used
with any of the famous Gonset Communicator
series. as well as being ideally compatible for the
new Gonset Sidewinder series.

Amateur Net Price $299.00

*Continuous Commercial and Amateur Service.

NEW! . ..GONSET SIDEWINDER
6 METER SSB-AM-CW TRANSCEIVER

The new Gonset Model 910A Sidewinder offers
coverage of the entire 6 meter band in 1 mc seg-
ments. Like its mate —the Model 900A 2 meter
Sidewinder —this ultra-compact transceiver features
all-transistor receiver and power supply and par-
tially transistorized transmitter (except mixer,
driver, and final stages). Designed for mobile or fixed
communications, the unit operates with separate AC
(shown above) or DC power supplies.

... COMES IN

POWERFUL
DiUEYPRCROCES

from

GOINSE™T

SIDEWINDER SPECIFICATIONS:

TRANSMITTER:
Power Input: 20 watts PEP (SSB)
6 watts AM
20 Watts CW
Spurious Suppression: —40 db
Carrier Suppression: —50 db on SSB
Unwanted Sideband
Suppression: VFO or
Crystal Control —40 db

RECEIVER:
Frequency Stability: Highly stable incremental
tuning utilizes same VFO

as transmitter

Sensitivity: 14, uv or better for 10
dbS + N
N
Selectivity: Lattice crystal filter for

both receiver and transmitter
—50 db or better

—50 db (both receiver and
transmitter utilize double

Spurious Rejection:
Image Rejection:

conversion)
AMATEUR NET: $399.50
AC Power Supply $ 67.75
DC Power Supply $ 79.50

ANOTHER NEWSWORTHY NOTE: rthe Gonset GSB-201 Linear Amplifier was recently increased
from 1500 to 2000 watts PEP (SSB). For those who operate on 10 to 80 meters—the GSB-201

is a natural companion for any of today’s exciters.

WOULD YOU LIKE TO BE PLACED ON OUR
NEW PRODUCT MAILING LIST?

We'll send you complete information on
the products above and keep you informed
of new Gonset developments from time to
time. Merely write Dept. CQ-2.

cCGONSET, e

ALTEC LANSING CORPORATION

/L5~ A Subsidiary of Ling-Temco-Vought, Inc.
1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIF.

& 1964 ALT

For further information, check number 21, on page 110
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For Once
You Can Afford The Rig
Other Hams
Are Talking About!
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Deluxe HEATHKIT®
$B-200 KW Linear Amplifier!

e 1200 watts P.E.P. input SSB—-1000 watts CW e 80 through 10
meter band coverage e Built-in SWR meter—Antenna relay—Solid-
state power supply ¢ Automatic Level Control (ALC) e Shielded,
fan-cooled amplifier compartment e Pre-tuned cathode input circuit
for maximum efficiency & low distortion e Circuit-breaker power
supply protection—no fuses e Designed for 120/240 volt operation.
Neat, compact and transportable (only 35 Ibs.). The sturdy, yet
lightweight construction of the SB-200 i1s achieved through the use
of a heavy-gauge one-piece aluminum chassis that is partitioned for
extra strength and isolation of circuits. Easy assembly is assured
with clean, open circuit layout and high quality, well-rated com-
ponents. The modern low-profile styling of the SB-200 makes it a
neat, compact desk-top linear that is ideal for use anywhere!

ool e R AR R R T Uy R T A $200.00
Note: Unit suitable for overseas operation.

Del'uxe HEATH Kl;l'*
SB-300 Receiver!

e Complete coverage of 80 through 10 meter amateur bands e All
crystals included, plus provision for VHF converters « Hermet-
ically sealed 2.1 kc crystal bandpass filter e Built-in 100 kc crystal
calibrator ¢ Smooth, non-backlash vermer dial mechanism e 100
cps stability after imitial warmup o 1 kc dial calibrations—100 k¢
per dial revolution (provides bandspread equal to 10 feet per
megacycle) e Provision for transceive operation with SB-400
Transmitter e Prebuilt linear master oscillator (LMO), wiring
harness and two heavy-duty circuit boards for fast, easy assembly.

il SB-300. less speaker. . .22 IDS. . . .. .. wuuveecsicisea $265.00
SBA-300-1 Optional AM Crystal Filter (3.75 ke) 1 1b. .. ... $19.95
SBA-300-2 Optional CW Crystal Filter (400 cps) 1 1b. .. ... 5$19.95
SBA-300-3 6 meter converter, 2 I0s. . ......c.occoneensas $19.95
SBA-300-4 2 meter converter, 2 1bs. ... ....... covinenns 51995

Export model available for 115/230 VAC, 50-60 cps; write for prices.

SB-200 SPECIFICATIONS—Band coverage: B0, 40
20, 15 & 10 meters. Maximum power input: 1200
watts P E.P. S5B, 1000 watts CW. Driving power
required: 100 watts. Duty cycle: S5B, continuous
voice medulation; CW, 50% (key down time not
to exceed 5 min.). Third order distortion: 30 db
or better at 1000 watts P.E.P. Output impedance:
50 to 75 ohm unbalonced: varicble pi-output
circuit. SWR not to exceed 2:1. Input impedance:
52 ohm unbalanced; brood-band pre-tuned input
circuit requires no tuning. Meter functions: 0-100
ma grid current, 0-1000 ma plate current, 0-1000
relative power, 1:1 to 3:1 SWR, 1500 to 3000
volts high voltage. Front panel controls: Load;
Tune: Band; Relative Power Sensitivity; Meter
Switch, Grid-Plote-Rel. Power-SWR-HV; ond
Power Switch, on/off. Tube ctomplement: Two
572B/T-160-L lin parallel). Power requirements:
120 volts AC (i@ 16 amperes [max.), 240 volts AC
(@ 8 amperes [max.). Cabinet size: 147" W X
6% " H x 13%"° D. Net weight: 35 |bs.

SB-300 SPECIFICATIONS—Frequency range [meg-
ocycles): 3.5 to 4.0, 7.0 to 7.5, 14.0 to 14.5,
21.0t0o 21.5, 28.0 10 28.5, 28.5 10 29.0, 29.0 to
29.5, 29.5 10 30. Intermediate frequency: J.395
megacycles. Frequency stability: 100 cps after
warmup. Visval dial accuracy: Within 200 cps on
all bands. Electrical dial accuracy: Within 400 cps
on all bands. Backlash: No more than 50 cps. Sen-
sitivity: Less than 1 microvolt for 15 db signal plus
noise-1o-noise ratio for SSB operation. Modes of
Operation: Switch selected: LSB, USB, CW, AM.
Selectivity: SSB: 2.1 kc at 6 db down, 5.0 kc at
60 db down [crystal filter supplied). AM: 3.75 ke
at 6 db down, 10 ke ot 60 db down [crystal filter
ovaoiloble os occessory). CW: 400 cps at 6 db
down, 2.5 kc at 60 db down [crystal filter avail-
oble as accessory). Spurious response: Image and
IF rejection better thon 50 db. Internal spurious
signals below equivalent ontenna input of |
microvelt, Power requirements: 120 volts AC,
50/60 cps, 50 watts. Dimensions: 147"'W «x
6% 'H 2 13%" D.

R e e s AT T T ATET T i s O o e T R e S R

Deluxe HEATHKIT®
SB-400 Transmitter!

e Built-in power supply e Complete transceive capability with
SB-300 Receiver e Linear Master Oscillator frequency control
e Built-in antenna change-over relay o All crystals supplied for
complete 80-10 meter coverage e Automatic level control for higher
talk power, minimum distortion e 180 watts P.E.P. SSB, 170 watts
CW e Crystal filter type SSB generation e Operates SSB (upper or
lower sideband) & CW o VOX & PTT control in SSB operation,
VOX operated CW break-in e Crystal controlled heterodyne oscil-
lators e 1 kc dial calibration—100 k¢ per dial revolution e Dial
bandspread equal to 10 feet per megacycle e 500 kc coverage per
bandswitch position e Switched 120 V AC for external antenna
relay e Sturdy, lightweight, heavy-gauge aluminum construction
throughout e Neat, modern “Low-Boy" styling! e Variable loading!

eI L St e G W A E QAP S L $325.00
Export model available for 115/230 VAC, 50-60 cps; write for prices.
HDP-21, Special SSB Mike, 4 Ibs. . .........c.covneeeas $29.40

S$B-400 SPECIFICATIONS—Emission: SSB (upper
or lower sidebond) ond CW. Power Input: 170
watts CW, 180 watts P.E.P. SSB. Power oulput:
100 watts [{80-15 meters), 80 watts (10 meters).
Output impedance: 50 to 75 ohms—Iless than 2:1
SWR. Frequency range: (mc] 3.5-4.0; 7.0-7.5;
14.0-14.5; 21.0-21.5; 28.0-28.5; 28.5-29.0; 29.0-
29.5; 29.5-30.0. Frequency stability: Less than
100 cps per hr. after 20 min. warmup. Carrier
suppression: 50 db below peak output. Unwanted
sideband suppression: 55 db (@ | kc. Intermodu-
lation distortion: 30 db below peok output (two-
tone test). Keying characteristics: Break-in CW
provided by operating VOX from o keyed tone
(Grid block keyingl. ALC characteristics: 10 db
nominal (@ 0.2 ma final grid current. Noise level:
40 db down from single tone output. Visval dial
accuracy: Within 200 cps [all bonds). Electricol
dial accuracy: Within 400 cps (all bands). Avdio
input: High impedance microphone or phone
patch. Audio frequency response: 350 to 2450 cps
at 6 db. Power requirements: 80 watts STBY, 260
watts key down @ 120 V AC line. Dimensions:
4% W x 6%’ H x 13%°° D.

1
r FREE 1965 HEATHKIT CATALOG ' HEATH COMPANY, Benton Harbor, IMichigun -990'23 l
See the wide array of Heath- In Canada: qﬂfitrﬂm, Ltd., Cooksville, Ontario ' Dept. 12.2 l
I SRR EEREN kit Amateur Rodio Equipment l ] Enclosed is $ » plus shipping. ‘ I
| L - Rl cvoilable of tremendous do- | o 5?23:2 :::3 f?l‘idf-;'m?’mmkn Catalog. x |
| ¢ it-yourself savings! Everything I

I . you need in “‘mobile’” or I Name [Please Print] I
' **fixed’’ station gear with full Address I
descriptions and specifice- I City State Zip Lga I

! " tions . . . Send for Free copy! | Prices & specifications subject to change without notice. AM-15IR

For further information, check number 23, on page 110
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BY R. T. HART,* W5QJR

This article describes a v.f.o. that incorporates several unique features
to enhance the stability of transistor circuits and may serve as a general
guide to the design of variable frequency oscillators.

00 many hams have given up building
I their own equipment because they feel
they can’t make it good enough to be com-
patible with all the fancy commercial equipment
on the air. The biggest concern is v.f.0. stability
for s.s.b. operation and for c.w. where very
selective receivers won't tolerate drift. Any ham
can build a good v.f.o. and properly adjust it
for stability using the simple techniques pointed
out in this article.

Choosing The Circuit

All of the common types of oscillators are
good if built and adjusted properly. The indi-
vidual builder may prefer one over another fo
personal reasons. For this article I have chosen
the standard Hartley to illustrate a procedure
for obtaining stability. The general technique
applies to any oscillator circuit.

Component Selection

Vacuum tube circuits are commonly preferred
over transistors due to their characteristically
high impedance and subsequent high Q circuits.
However, transistors may be used with success.
as demonstrated in this article.

All of the components must be chosen for
thermal stability. The extra expense is a small
price to pay for a good unit. The tuned circuit
must not be compromised. Slug tuning is pre-
ferred over capacitor tuning, since a circuit using

*Test Director, Space Systems and Antenna Division.
Collins Radio Company, Dallas, Texas.
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variable capacitors can be temperature compen-
sated for only one frequency by using tempera-
ture compensating capacitors. The coil form
should be made of a material that is mechanic-
ally stable with temperature. A paper base
phenolic material is preferred over ceramic for
this reason.

Mechanical Construction

The unit must be rigid to prevent components
flexing and the subsequent frequency change as-
sociated with stray capacity between compon-
ents. The variable tuning arrangement must be
isolated from shock and vibration. In the unit
shown, a micrometer head is used with a brass
slug for tuning. This allows the home builder
a simple arrangement as well as high accuracy.
The major requirement is to build the v.f.o. as
a complete unit, rather than on brackets mounted
to a panel. The unit should be well shielded and
all leads isolated to prevent stray r.f. energy
coupling to the circuit.

An Exampie Unit

The unit shown includes a transistor operating
as a Hartley oscillator followed by a broad band
bufier amplifier for isolation, as well as pro-
viding adequate signal to a diode network that
acts as an a.g.c. circuit to maintain amplitude
stability. This 1s very important for transistors
since their characteristics vary with temperature
and the a.g.c. circuit offsets the variation.

The basic oscillator circuit is conventional




Vorlotions From Center Frequency — Cycles Per Second

Photograph of the v.f.o. con-
struction wusing @ micrometer
head for tuning. The transistor-
ized oscillator and broad band
buffer are constructed on the
phenclic base near the rear of
the unit. The micrometer head is
available from the Starret Com-
pany of Athol, Mass, and is
listed as #f 263P.

with the exception of a capacitor across the feed-
back tap. This capacitor is chosen to form a
filter network that effectively multiplies the Q
of the tuned circuit. By definition, a low O tuned
circuit has a broad band characteristic and will
contain many harmonics. These harmonics affect
the frequency stability, since they cross modulate
with each other and with the fundamental to
produce currents that are not necessarily in phase
with the normal mode currents. Small changes
in the circuit components affect the harmonics,
and these in turn affect the fundamental fre-
quency by distorting the waveform. The highest
Q circuit will produce the most stable oscillator,

The most critical aspect of any oscillator 1s
choosing the proper amount of feedback. In a
Hartley this is accomplished by choosing the
proper location of the feedback tap. In a Colpitts,
the capacitors should be carefully chosen for
the proper ratio. In either circuit, a simple test
will verify proper operation. This test consists
of measuring the frequency of the oscillator as
a function of the supply voltage. If the feedback
is chosen properly, a small change in supply
voltage will have no effect.

While adjusting the oscillator shown, the ef-
fects of choosing various taps is presented in
fig. 1. A frequency counter was used for this
test, but similar results may be obtained using
a good receiver and monitoring a harmonic of
the oscillator for accuracy, The oscillator shown
was designed for a center frequency of 1.5 mc

Component Board

Lock
Zero Set

for a mobile transceiver, but the example applies
to any frequency. The calibration on the curves
1s in cycles per second above and below center
frequency. Curves A and B are examples using
the wrong tap for feedack. Note that on all
curves, if the voltage is held constant, the fre-
quency will drift at a rate proportional to the
slope of the curve. With the tap set on Curve B,
the drift rate was approximately 1 kc per hour.
With the tap as at A, the frequency drifted in
the opposite direction. Curves C and D indicate
the drift rate will be zero if the supply voltage is
maintained where the curve is flat. The builder
has the choice of the tap for a desired operating
voltage or selecting the proper voltage from
data obtained on his unit from this test. Merely
regulating the supply voltage will do no good
if it is the wrong voltage.

As previously mentioned, the Q of the circuit
affects the performance. Curves E, F, and G
show the effect of various capacitors shunting
the feedback tap and effectively increasing the
Q. With the proper capacitor and proper tap,
an improvement of almost ten to one was
achieved. Curve H illustrates that proper feed-
back should also be chosen to achieve stable
operation in crystal oscillators. The one shown
was not properly set up.

The feedback should be adjusted at the center
of the oscillator tuning range. It should then be
checked at each end to insure proper operation.

[Continued on page 102]

¥ 1 ' [
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Fig. 1—The above graph portrays the results of fre-

quency stability versus supply voltage and frequency

stability versus the value of capacitor Cy shown in the
circuit in fig. 2. The curves are defined below.

A—Inadequate feedback. Drift rate, 1,050 cycles/hour.

B—Excessive feedback.

C—Correct feedback for 18 volt supply (no filter).

D—Same as C with tap moved slightly. Use 21.5 volts.

E—Same tap as B with C; equal to 0.01 mf.

F—Same tap as B with C; equal to 0.015 mf.

G—Same tap as B with C equal to 0.02 mf.

H—Simple crystal oscillator.

The 0 located on each curve represents the best oper-

ating point along that curve, or the spot where the
drift rate is zero.
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The Homehrew
Slot Antenna

BY R. M. BALDWIN,* K4ZQR

Improve your signal on two meters
with this simple slot antenna.

RE you tired of picking up the pieces of
A vour bedspring after every windy day?
Do you want to be asked when vou
made the switch to a kw rig? Then try a Home
Brew Slot for two meters. Chances are you may
be able to substantially improve vour signal
and at the same time decrease your wind loading.
Our British cousins are hard to beat on a
lot of things concerning amateur radio, and on
this side of the pond we have the highest re-
spect for their Eddystone dials and G4ZU beams,
to name a couple of examples.

One statement by WIHDQ in a magazine
article! struck me as significant and worthy of
investigation. Speaking of two meters, he said,
“There 1s almost complete standardization on
one type of antenna for home station work, the

*409 Kaelin Drive, Louisville 7, Kentucky.
"Tilton, E. P. “World Above 70 Mc.,” OST, November
1963, p. 55.
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Fig. 1—Two views of the slot antenna for two meters.
Aluminum and oll hardware was salvaged from TV
antennas.

skeleton slot, an array just coming to the at-
tention of American v.h.f. men.” Since the
article provide the details of the slot element
which consist of two horizontal dipoles stacked
approximately 3% wavelength apart, 1 figured
perhaps with this help, maybe I could brew up
a beam.

The driven element of the slot i1s an elongated
rectangle with rounded corners, and it helps if
vou will first visualize two stacked dipoles 3%
wavelength apart. Now bend the ends of each
dipole toward the other dipole leaving about
15" of each dipole horizontal. The ends vou
bent do not reach far enough te connect the
two dipoles, but if you now insert a phasing
line while still maintaining 38 wavelength
spacing, vou form a complete loop which is
15” across the top and bottom and 45” on each
side. Feed this at the exact mid point of each
side with 75 ohm coax by fanning out the center
lead 112" to feed one side, and the braid
112" to feed the other—and vou have the driven
element of the skeleton slot antenna. This is
all the detail provided in the article, but it was
the important part.

Construction

A trip to our local radio store netted several
channel 9 Yagi's for free. How they acquired
them, I don’t know, because we have no channel
9 here. Any old TV antenna. however, will pro-
vide a source of aluminum.

Make the driven element first by using TV
antenna elements which are around 3%” in
diameter. You will, of course. have to use
several to make the slot. When joining them
together, crimp the end of one for a force fit
into the end of the next piece and then drill
the two and drive in a self-tapping screw. If
you want to get fancy, you can make a bending
jig to round the corners of vour slot. 1 just bent
mine with pliers, and while there are some ir-
regularities, you can’t see ‘'em when it’s up in
the air. Complete the driven element by drilling
two mounting holes in the center of each 15"
horizontal side, and thread two self-tapping
screws with lock washers into holes at the mid
point of each 45” side. These are for attaching
the coax later.

The boom matenal I used was 16" stuff
from the booms of the channel 9 TV antennas.
If you can’t scrounge enough stuff for the booms,
vou may have to buy some aluminum tubing.
Minimum length for each boom is about 54" —
which allows for 16" spacing between all ele-
ments plus enough boom behind the reflector
to attach the two beams to the mast with TV
U clamps.

Dimensions of each element are given in
fig. 1 and are figured from handbook formulas.

[Continued on page 102]




DIRECT CRYSTAL CONTROL TO 160 mc

With AOC Plug-In Transistor Oscillators

e Portable Signal Standards @ Signal Generators For Receiver Alignment @ Band bEdge Markers
® Frequency Markers For Oscilloscopes ® Quick-Change Plug-In Oscillators ® Accessory Cases

i HIGH FREQUENCY (20 me¢ — 160 mc)

Five transistor oscillators covering 20 mc - 160 mc. Standard 77 F calibration tolerance
| = .0025%. The frequency tolerance is 0035%s. Oscillator output is .2 volts (min) across
51 ohms. Power requirement: 9 vdc @ 10 ma. max.

OSCILLATOR | OSCILLATOR | CRYSTAL | TEMPERATURE TOL -LEE?E'&?E?IU CRYSTAL CRYSTAL |
TYPE RANGE TYPE | —20°F to 150°F || PRICE FREQUENCY PRICE
0124 | 2040 mc CY-71 + 0035% $ 9.10 2060me | $6 |
0T-46 40-60 mc CY-71 + .0035% 3.10 &0 . 1200 |
0161 60-100 mc | CY-71 + 0035% | 15.00 |

- ¥ = T T T e N | 1"'1 ™ Ti A
0T-140 100-140 mc CY-71 + 0035% | 500 || J
0T-160 1251+ | CY-7T | +.0035% | __ 1500 || 141-160 18.0

Order direct from
International
Crystal Mfg. Co.

LOW FREQUENCY (70 kc — 20,000 ke)

Four transistor oscillators covering 70 kc - 20,000 kc. Trimmer capacitor for zeroing crystal.
When oscillator is ordered with crystal the standard will be = .0025%. Oscillator output
1s 1 volt (min) across 470 ohms, Power requirement: 9 vdc @ 10 ma. max.

—

OSCILLATOR |  OSCILLATOR CRYSTAL TEMPERATURE TOL. uﬁg'k*ﬁﬂ‘}:u CRYSTAL CRYSTAL
TYPE RANGE TYPE —40°F TO -+ 150°F SRICe FREQUENCY PRICE
07-1 70-200 ke CY-13T | + 015% $7.00 70-99 ke $22.50

100-200 ke 15.00
012 | 200-5,000 ke CY-6T | 200-600kc =.01% | 7.00 200-499 ke 12.50
500-5,000kc +.0035% | 7.0 R L

| L— —— - . - — — - i £ e 15 I:Tl..l.:’ - ] L
01-3 2. 000-12.000 ke CY-6I + U035% /.00 1000-1499 ke 9 80
— - n— 1 _ ! T - - 1,500-2.999 k¢ b.90
0T-4 10,000-20,000 kc CY-6T + .0035% | 7.00 3.000-10.999 ke 4 90

' 3 11.000-20.000 kc 6.50

INTERNATIONAL
CRYSTAL MFGY £0.. INC.

AOC OSCILLATOR CASES

Small portable cases for use with the OT series of
plug-in oscillators. Prices do not include oscillators.

18 NORTH LEE OKLAHOMA CITY, OKLA,

(When oscillator and crystal are ordered with FOT-10 case a 77" F
tolerance of = .001% may be obtained at $2.00 extra per oscillator

crystal unit. When oscillator/crystal units are ordered with FOT-20 case,
a single unit can be supplied with temperature calibration over a range
of 40° F to 120° F. Correction to = .0005%. Add $25.00 to the price of
FOT-20 and oscillator/crystal unit.)

FOT-20 For high accuracy calibration
requirements. Includes battery
and output jack, output meter
circuit and battery check,
well as thermistor temperature
measuring circuit. $87.50
Basic case with battery and
output jack for general wider
tolerance applications. $14.50
Oscillator board mounting kit.

$4.95

d>

FOT-10

MT-1
FOT-20

number 5. on page 110

check

For further information,




hilowatt Plate Tank Coil

BY LOU ADLER,* K8IKA

If you are thinking of building a linear here is how you can save money
on an all-band kilowatt tank circuit. Some copper tubing, a surplus
rotary switch and a little ingenuity can save you up to 25 dollars.

BOUT two vears ago | built my latest linear
A and had the problem of an inexpensive
tank circuit confront me. Here's how 1

solved that problem.

If you have a single pole five position rotary
switch of a heavy type of construction, prefer-
ably ceramic, you have the main component.
If not you can acquire one through the many
surplus outlets. This switch will provide vour
choice of bands. Acquire 18 feet of 3/16 inch
copper tubing; this usually sells for 25 to 30
cents a foot. If vou want to make this job real
professional get vour favorite mechanic in town
to silver solder the entire length of this tubing.
This is no big problem. Actually vou can do
this vourself with a gas type torch. When ap-
plying the silver solder, wipe it periodically, with
a clean rag, before it cools. This will prevent
blobs of silver solder from accumulating.

Construction

Clamp one end of the tubing i1n a vise and
proceed to straighten out the kinks in the tubing.
Apply the silver solder at this time if you are
going to do so. When done with this step, lay the
tubing on the floor. Mount the form on which
vou are going to wind the coil on, in a vise.
The coil form should be 3 to 3% inches in
diameter. One word of caution at this point;:
dont bend the copper tubing anymore than
necessary. I'he more vou bend it the more brittle
it gets.

Begin to wind the copper tubing over the
form you have chosen. Revolve the form rather
than wrap the tubing: this way you're not as
likely to cause kinks in the tubing. Wind this
coil as tight and as close together as possible.
After you have wound 17 complete turns on the
form, leave at least four inches from the last
turn and cut the excess tubing off. Now, slip the
coil from the form. but don’t stretch the coil
out in doing so.

Forms

Take the "4 inch plexiglass and cut four
pieces, six inches long and 2 inch wide. These
will be used to hold the coil in form. A nice tool
to cut the plexiglass with is a fine tooth hack
saw. Having cut the four pieces of plexiglass,
mount two of them side by side in a vise. so the

*2822 11th Street, Cuvahoga Falls, Ohio.
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total width of the two pieces will be one inch.
Cover them with a one inch piece of masking
tape the full length. Starting 2 inch from one
end, lay out I8 holes on the center line, ¥4 inch
apart as shown in fig. 1A. Proceed to drill the
holes with a 3/16 inch drill. After drilling, don’t
remove the masking tape. You can use this as
a Jig to drill the second set. When drilling the
plexiglass be careful not to force the drill. This
will give you a nice clean hole. Keep these
drilled plexiglass forms marked so that they
are in identical sets.

After making two sets of forms we proceed
to use one set. Slip Y2 of the coil form inside
of the coil. Spread the coil out carefully so that
every turn of the coil will fall into the notches
of the coil form. Using balsa wood glue, which
| found works nicely, apply a light coat of glue
to every notch and in between the notches of the
form. Apply a coat of glue to the other identical
form in like manner. Mesh the two forms over
the coil and apply a small C clamp over the two
at each end of the coil. Don't worry about the
excess glue which oozes out over the coil. Pro-
ceed half way around the coil and apply the
second set of forms. Set this coil aside to dry
thoroughly. Two days will do the job nicely.

10 Meter Coil

Cut a piece of Y4 inch plexiglass three inches
square. Drill a Y& inch hole in each corner 4"
from each side as shown in fig. 1B. Mount a

-5
|" O 0O OO ©ODOO©OO0ODOODOD®OOO0O0C 0 O —l:
|
— 6 4T
,_i. - T‘-—
< i
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Fig. 1—(A) Dimensions of the coil spreaders. Two sets
are needed to support the coil as shown in fig. 2.
(B) Dimensions of the ten meter coil support.
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Fig. 2—Shown above is the combined coil supports and
the basic circuit for the band switch. The tap points
are discussed in the text. All the switch taps are con-
nected with 712 tinned wire. The right end of the
main coil should be secured to the form at point A.
The left end of the coil should be attached to the
10 meter coil and be certain that both coils are wound
in the same direction.

screw in one hole, with a ground lug under the
head of the screw. Do likewise with a second
hole. The other two holes will be used to mount
this form to the main coil as shown in fig. 2.
The ten meter coil is next. Using the Y4 inch
strap copper, wind four complete turns over an
old octal tube. (The metal type makes a good
form.) Of course, wind this coil as tight and as
close together as possible. When complete, re-
move the coil from the form and stretch it out
carefully so the coil will just fit across the two
lugs on the 3” 3" plexiglass holder. Solder the
coil to the lugs.

When the coil form is completely dry, slip
the 10 meter coil into the end of the main coil
so the small coil is at right angles to the large
one. Be sure the two coils don’t touch. There
should be about Y2 inch of clearance between
them. After the small coil is properly located,
scribe and drill two holes in the main coil
forms. Attach the 10 meter coil to the large
coil with small screws and nuts. Work one end
of the large coil over so as you can attach it
to one end of the 10 meter coil. This completes

the main construction.

All that remains is to mount this unit in your
linear. | suggest you mount this coil just behind
the front panel and parallel to it. The band
switch should be located on the front panel and
centered with the tank coil. Keep one inch of
clearance between the rear of the switch and
the coil. Attach a # 12 tinned wire from the
right side of the coil to the arm of the band-
switch. Leave the right connection free. This
will be vour 80 meter position. The rest comes
with trial and error.

Setting the Taps

Be sure the linear is completely wired with all
tubes in place. The procedure is to be followed
with the power off. Set the bandswitch to the
80 meter position. Place both the plate and
loading capacitors at the half capacity position.
With a grid dip meter determine what portion
of the 80 meter band you are at. With some
luck vou will be in the center of it.

With four 811A’s, a 250 mmf plate capacitor
and a 1000 mmf loading capacitor it took 17
turns on the main coil to hit 80 meters.

After 80 meters is established, switch to 40
and from that switch position connect a # 12
wire to the coil, trving one turn at a time, until
vou hit the center of the band as indicated by
the grid-dipper.

Follow the same procedure for the 20 and
15 meter bands. With the four 811A’s there
was one turn on the main coil for 15, three
turns for 20 and nine turns for 40.

At best 1 would say you can build this coil
for less than 8 dollars, but if you silver solder
the coil, it would be more. The tank coil would
be rated at least one kw d.c. input and I have
never known of one to heat up and melt the
plexiglass, even when off resonance for some
time. Good luck on your venture. w

The Simple-_Gen Receiver

BY E. H . MARRINER* W6BLZ

This simple one tube regenerative receiver covers 40 meters (but could
cover any other band) and is companion unit for the Zipper Bag Trans-
mitter. The two units make the ideal travelling rig.

UILDING a regenerative receiver may seem
like going back in time thirty-five years,
and I for one thought, many years ago,

B

that I had built my last one.

Recently | had an occasion to make a quick
trip by air and wanted to take a rig with me
I only had two days to get ready and needed
something in a hurry, something that did not

*578 Colima Street, La Jolla, California.

require a iot of fussing around to make it work.
It had to pack into my zipper bag luggage which
could not exceed 40 Ibs. 1 could see no substitute
unless I wanted to leave my shoes and go bare-
foot. With this thought in mind the receiver
described here was put together and is passed
on for use by others who may find themselves in
similar circumstances.

This is a two tube regenerative receiver band
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spread for forty meters. I could go on any band
but I was taking the little Zipper Bag! trans-
mitter which was already on 7 mc and 40 was
what I needed at the moment. It has enough
volume to make your ears say ouch and the
regeneration control works smoothly and holds
In across the entire band without any adjust-
ment. There is no body capacity when touching
the panel. A 6EB8 pentode triode is used and
with this cathode type tube the microphonics
are at a minimum. It will work on any plate
voltage from 45 to 150 volts without too much
change in volume or setting of the regeneration
control. It does a nice job for a quick trip or
picnic outing, anl you will be surprised by how
well it works.

Construction

The receiver is built on a 4% % 2V ¥ 1 inch
California Chassis and the power supply is built

:6EBS

i
T

s 'r q':!rriﬁ-

Tap

+
810!
o Pin u-q—%'-—— »

Fig. 1—Circuit of the 40 meter regenerative receiver.
All resistors are '2 watt units. The two potentiometers
are miniature types for space conservation. Capacitors
greater than one in value are in mmf and less than

C1—25 mmf. Surplus from ARC-5 receiver.
C2—35 mmt with all plates removed except for two

rotor and two stator.
RFC;, RFC3;—2.5 mhy, ferrite cores, J. W. Miller 76302

or equiv,

on a second identical chassis. The tuning capaci-
tor is connected to a vernier dial by an insulated
shaft. This prevents scratching noises when
tuning, due to the dial mechanism.

The coil, for simplicity, is mounted on feed-
through insulators. The large bulk coil has higher
¢ than a small plug in type and gives better
selectivity but plug in coils would work. The
antenna winding is three turns of AirDux #1010
(or suitable hook-up wire) and it is placed at
the end away from the ground tap. The antenna

'Marriner, E. H., “Zipper Bag Transmitter,” CQ, May,
1962, p

Rear view of the 40 meter regenerative receiver. The
45 mmf trimmer can be seen mounted on the main
tuning capacitor,

005 ‘6EBB

one in value are in mf except where noted. Other than

the one silver mica (SM) and one electrolytic the

capacitors are all disc ceramics. The earphones are
high impedance or crystal types.

Ty—Any high impedance audio choke. A surplus trans-
former was used, 20K-600 ohms, available from
J. J. Glass Co., 1624 S. Main St., Los Angeles, Calif.
Marked Stancor 94138 GR-1CLA-FA-13. Cost, 35

Cents.

winding should run in the same direction as the
main coil.

The regeneration tap is not critical and only
needs be a few turns. Tapping of the coil to
ground saves fussing around with polarity to
make the set regenerate. Changing the tap only
shifts the frequency which can be compensated
by the trimmer across the tuning capacitor.
Nothing is critical and the receiver should work
the first try.

Testing

When you finish building the receiver set the
[Continued on page 101)

Front view of the simple 40 meter regenerative receiver

and power supply. The ANTENNA TRIMMER is above the

TUNING dial, the reGeNerATION control just below it and

the voLume control just to the right. The ANTENNA

TERMINAL is between the ANTENNA TRIMMER and the phone

jack. The panel is 5 X 4 inches and the dial a 2”
Philmore £ S-50.




At your Dealer NOW'!
DRAKE VIODEL

Model R-4 S 3 79 25 AMATEUR NET
FEATURES

e Linear permeability tuned VFO with 1 KC dial divisions.

e Covers ham bands 80, 40, 20, 15 meters completely and 28.5
to 29.0 Mc of 10 meters with crystals furnished.

e Also covers 160 meters, Mars, Citizens Band, WWV, Marine,
and short wave broadcasts. (With accessory crystals.)

e Or will give 5 Mc of continuous coverage (with accessory
crystals) for use with VHF converters.

¢ Or tunes any ten 500 KC ranges between 1.5 Mc and 30 Mc
with accessory crystals; 5.0 to 6.0 Mc not recommended).

e Four bandwidths of selectivity (equivalent to 4 filters) are
furnished: 0.4 KC, 1.2 KC, 2.4 KC and 4.8 KC.

e Passband tuning

¢ Noise blanker that works on CW, SSB, and AM; Notch filter;
and 100 KC crystal calibrator are built in.

e Crystal lattice filter 1st IF

¢ Premixed injection — Crystal oscillator and low frequency VFO
outputs premixed.

¢ AVC with fast attack and slow release for SSB or fast release
for high speed break-in CW, Also AVC may be switched off.

e Receives SSB, AM, CW, and RTTY with full RF gain, complete
AVC action and accurate S-meter indication.

e Product detector for SSB/CW—diode detector for AM.

e Excellent overload and cross modulation characteristics; in-
sensitive to operation of nearby transmitters.

e Compact size; rugged construction.

e Transceive capability; May be used to transceive with the T-4
““Reciter’”” or T-4X Transmitter.

e 13 tubes and 7 diodes.

See your distributor or write for free brochure.

R.L.DRAKE COVIPANY
MIAMISBURG, OHIO

For further information, cheek number 30, on page 110
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Model MS-4
Matching Speaker 51 SBE

SPECIFICATIONS — Model R-4

FREQUENCY COVERAGE: 3.5-4.0 Mc, 7.0-7.5 Mc,
14.0-14.5, 21.0-21.5, and 28.5-29.0 Mc with
crystals supplied. Ten accessory crystal socketls
are provided for coverage of any 10 additional
500 KC ranges between 1.5 and 30 Mc with the
exception of 5.0-6.0 Mec.

EELEETIHT‘I': Drake tunable passband fiiter
proviaes:

4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC at 6 DB down and 4.8 KC at 60 DB down
2.4 KC at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 DB down and 25 KC at 60 DB down

Selectivity switching is independent of detector
and AVC switching.

I.F. FREQUENCIES: First |.F.—-5645 KC crystal
lattice filter; second |.F.—50 KC tunable L/C filter,

STABILITY: Less than 100 cycles after warm up,
Less than 100 cycles for 10% line voltage change.

SENSITIVITY: Less than %2 uv for 10 DB signal
plus noise to noise on all amateur bands.

MODES OF OPERATION: SSB, CW, AM, RTTY.

DIAL CALIBRATION: Main dial calibrated 0 to 500
KC and 500 to 1000 KC in 5 KC divisions. Vernier
dial calibrated 0 to 25 KC in 1 KC divisions.

CALIBRATION ACCURACY: Better than 1 KC when
calibrated at nearest 100 KC point.

AVC: Amplified delayed AVC having slow (.75 sec.)
or fast (.025 sec.) discharge; less than 100 micro-
second charge. AVC can also be switched off. 3 DB
fhantge in AF output with 60 DB change in RF
nput.

AUDIO OUTPUT: 1.4 watts max. and .5 watts at
AVC threshold.

AUDIO OUTPUT IMPEDANCE: 4 Ohms and hi im-
pedance for anti-vox.

ANTENNA INPUT: Nominal 52 Ohms.

SPURIOUS RESPONSES: Image rejection more than
60 DB. L.F. rejection more than 60 DB on ham
ranges. Internal spurious responses in ham ranges
less than the equivalent 1 uv signal on the antenna.

FRONT PANEL CONTROLS: Main tuning, AF gain,
RF gain, AM-SSB/CW with slow AVC, fast AVC, or
AVC off, function switch, band switch, xtal switch,
passband tuning and selectivity, preselector, notch,
and headphone jack.

REAR CHASSIS JACKS AND CONTROLS: S-meter
zero, notch adjust, antenna jack, speaker jack,
mute jack, anti-vox jack, accessory power socket,
and fuse post.

POWER CONSUMPTION: 50 watts, 120/240 VAC,
50/60 cycles.

DIMENSIONS: 5v" high, 1034” wide, cabinet
depth 1158”, overall length 124", weight 16 Ibs.

AVAILABLE ACCESSORY: Model MS-4 matching
speaker cabinet with high efficiency 5 x 7 speaker.
Cabinet aiso houses the power supply for the T-4
or T-4X matching transmitters.




IIIIII1IIHHH1I1II1IIIIlrlIIIHHIIIlllll1llrleIIrilllrlllllIlillﬂnInlrl:|||n|11|rulr|||||||r||||m:l|1|n|m|||u|||||u1u|r|||||nu|m|||,_';
= llI'IllllHllFIIIIHIrllllllllhlrlrlIlIII-IIIlIllﬂrl|I|||:|||||||I||||l|:||||||||n|u|||||1|n:mlu|||||uH||:||||||||n|n|1||;n"||r||||1|||r|.: =

~ Quieting

TR R AR R ER PN PR TR AR R L
L RN TR R R R RN PSR LA LER TR RA LR

R A R R TR A T TRALERA TR R T E

Ignition

[LATRRN TRRRRTRU T O]

Systems

N R T R R Y e T R A TR T s P LA TR AR 1
(L ERA R R AR R R R AR IR [R AR LEA ]

STICVRRRRR T o SR e T R P P e DT TR TR NERE LR o0 D P R LR T EEERT BN 8 D D R R ST TN A
SCAURR RN R0 0w RS BN R e O RSN LR R £ bk R LA BRCL B0 60 D 0 LA B N R RO R 1

I
2 E||H||||I1I|l|IHIilI-HHIIIIIIIIHIIIII|I|1|IIIIII-l

R T T L T AR R IA T AT

A sample of a custom made shielded ignition kit ready

to be installed. The 12 volt ccil is fed through a coaxial

feed through capacitor. Specially designed caps slip
over the spark plugs.

BY KEN JUDGE GLANZER,* K7GCO

Here is the final word on how to beat the worst cases of ignition noise for
good mobile operation.

UST about evervone who has operated
mobile has been plagued with ignition
noise (and other assorted noises). In one

car | had, the ignition noise was so bad I had to
park and shut the engine down to be able to
operate. If the period of operation was too pro-
longed I would shut down, start the engine and
recharge the battery with the 100 amp. alternator
that was installed.

Another make of car was purchased and pro-
duced much less interference and the problem
was forgotten until another new car was bought,
This was a 1964 Ford and the noise was so bad
that it even interfered with the f.m. radio.

The usual techniques were employed to reduce
the ignition noise but nothing really helped too
much. The biggest offender seemed to be the
exhaust pipe. It was about a quarter wavelength
on 10 or 11 meters and was mounted on insulated
brackets all the way back. It acted as an antenna
and reradiated the interference. but good. To
break up the tuned length the exhaust pipe was
bonded at the end and a few spots in the center.
It had no effect, but other hams have had good
results with bonding. All other tricks such as
bonding the hood and wiper contacts up front
were tried and did nothing. Bypass capacitors
were installed all over the place: the noise pre-
vailed.

Using a Heathkit Walkie Talkie as a probe
the hot spots were located very quickly. The

*202 South 124th Street, Seattle 88, Washington.

exhaust pipe was still hot but the main source
of interference was still under the hood.

We stopped struggling and took stock of the
situation. What were we doing? Trying to keep
the noise out of the receiver. Why not attack it
at the source? Preventing it from being radiated
might just be simpler than cleaning it up. I was
down at one of the local supply houses (buying
some more capacitors) when a chap walked up
and ordered a shielded ignition kit. What was
this? I inquired and found out that shield kits
were available for all the major cars or may
even be purchased in a ready made custom Kit,
The unit for my car cost $49.50.

| ordered the kit and installed it in about 3
hours. It could have been done in less time but
| was very careful about it. When complete, the
car was started and the noise was down only
about one half. Using the walkie talkie, it was
observed that everything was considerably cooler
but still not good enough.

A recently installed transistorized ignition sys-
tem was now looked upon with suspicion as
being a possible offender since it contained some
unshielded l.v. wires. I had installed a switch un-
der the dashboard to cut the transistorized igni-
tion in or out to compare noise and engine power
differences. Since the lines to the switch were
all low voltage 1 felt there would be no noise
radiation. While probing for noise sources, |
came in contact with the terminals of the switch

[Continued on page 99]

Shielded ignition installed in @ 1964 Ford. The re-
sistance wires normally used for noise suppression are
not used in the kit and thus some loss is eliminated.
The distributor shield comes apart easily for servicing.




&. ﬂe/éna Sojourn

BY GERRY SMILLIE* G3PEU/ZD7BW

Here is an account of the DXpedition to St. Helena off the S.W. coast of Africa
where Napolean was in exile. The author describes the problems in handling

7,200 QSO's.

s, that’s right, St. Helena.” “"Where
Napoleon was?” “That's right!”

GGY

“No, that's Elba, he went there too!” 1 went
through the motions of this conversation many
times in the preceding months before my trip.
So with memories of another conversation which
went: . .. just worked Gus as ZZ7A /Z,”"—"Well
done, where is that?"—"l don’t know until |
get the card from Ack,” may | state, once and
for all, that St. Helena is 16°S and 6°W, about
1000 miles off the coast of S.W. Africa.

By comparison to some less fortunate dx-
peditioners, the 26,000 ton Pretoria Castle was
a very luxurious method of reaching the chosen
outpost. So it was that in the early hours of
August 4th, 1963 | saw the dim, barren rock of
St. Helena. The liner anchored about half a
mile off the coast and passengers were taken to
the little quay by small boats, ten minutes if the
outboard motor started, half an hour if it didn’t.

Waiting to greet me was Barry, ZD7SE, the
only active (?7—he hadn’t been on the air for
nineteen months) amateur on the island. Leav-
ing the equipment in two large packing cases
on the quay, we took my suitcases a few hundred
vards to The hotel in Jamestown for a Council
of War. I do not refer to the Consulate Hotel
as The hotel through any sense of grandeur, it
was simply the only hotel.

It was Sunday, and the next day was the
time-honored institution of the British Bank
Holiday. It would, therefore, be Tuesday before
any licence could be arranged, so the day was

* Button End, Church Drive, Linby, Notts., Enazland.

A view of the Ladder, all 699 steps, running up the hill.

“Somewhere in the Mediterranean?”

spent making an initial exploration of the island,
which is about ten miles by five. On Monday,
having decided that the steep valley in which
Jamestown was situated, was not the best lo-
cation for a radio station, Barry arranged for the
transportation of the equipment to a shack
right at the top of the famous Ladder Hill. Here
I was 600 feet above sea level, looking out over
the South Atlantic to the north and west.




The Collins KWM-2, with a 312B-5 PTO and
30L-1 Linear were set up, and alongside went a
KW Viceroy transmitter and KW77 receiver,
which were to act as a reserve station. The latter
combination was hardly ever used, but was of
great psychological value, since only two sched-
uled ships, from South Africa, would call during
my three month stay and spares would, to say
the least, be difficult. As it happened, both ships
were used to bring a few spare tubes, in response
to emergency requests to Les, ZS6 AKI and Anita,
ZS1TZ, respectively.

The following day I visited the Government
Secretary’s office regarding a licence. I wrote out
the requested details of equipment and these were
returned to the office for incorporation into the
licence. “You state here that this 30L-1 delivers
400 watts, p.e.p., whatever that means, while
it says here,” (reads from dusty file) “the power
limit is 100 watts. . . .” “Well, vou see . . ."
I began in reply. (Any Collins owners, in pos-
session of 30L-1 specifications, should firmly
resist any temptation to re-read the above con-
versation.) I will simply point out that a 30L-1
can be run at 400 watts, p.e.p.

The next morning brought the license, duly
signed by the Governor and with Barry's help
I erected the KW trap dipole and the Hy-Gain
14AVS vertical antenna.

Power

This meant that | was ready to go: the only
problem was power! So here we have the classic
ham's nightmare: sitting beside not one, but two,
complete stations, in possession of a licence, on
as rare (from a sideband point of view) a spot
as can be imagined, but without two volts to rub
together! “Power supplies on the island,” runs
the London Colonial Office leaflet, “are 230
volts at 50 cycles for 24 hours a day.” This was
hardly true as the voltage fluctuated from second
to second as the load changed. Anything between
185 and 210 was normal, while in the daily
maintenance period, 0520 to 0600 GMT, it drops
to 145 volts and even the receiver gives up! How-
ever, the total power cut which I was now ex-
periencing was, truthfully, a rare occasion.

There was nothing to do but smoke and smoke,
until, at 1700 GMT that evening, August 7th,
everything came to life. I allowed fifteen minutes
warm-up (after all, I did have 15 weeks) and
tuned through 20 and found that the States were
not coming in vet. I found a QSO between Bill,
ZS6UR and Geoff, DL20X, two good friends,
and as good a place to start as any. A quick
break, and ZD7BW was on the air, with the first
two of over 7000 QSOs. Soon things were mov-
ing, and within half an hour the terrible twins
George, G3AWZ and Tom, GW3AHN had ap-
peared. George remarked that it was nice to
find a dxpedition on the air bang on time! Little
did he realize the power worries of the last few
hours.

QSOs

The first Stateside station worked was K100]
but soon quite a few including Dorothy, K2ZMGE
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had their reports. In spite of Dorothy’s extensive
research to find legal sideband operation from
ZD7 before my trip (she found no evidence)
there still seems doubt as to whether or not a
short expedition had been mounted before. How-
ever, it appears that any such activity was con-
fined to 20, so, later in my stay, “Firsts” were
accomplished on the other bands as below:

First 2x5.5.B. Q5SOs From ZD7

to anywhere | to the U.S.A.
10 m WA2SFP WA2SFP
IS5m WAGLUYI WAGLUYI
40 m ZS6A0OW W3PHL
80 m SM2BIJI WA2SFP

In addition to the above, during a short spell
of good conditions, 1 got quite a thrill working
Jack, K6ERV on 75, quite a long haul for that
band. While on the subject of statistics, I made
7200 QSOs with over 5000 different stations,
in 154 countries. One of the latter was accounted
for by a few minutes pleasant chat with Gus at
AC7, in one of his quieter moments. The band
conditions, and especially the 15m path to the
States, open some days for seven solid hours,
were very much better than I had anticipated.
The only major disappointment was the tre-
mendous difficulty in reaching the VK/ZL area.
After hours of trying, I finally made it with
ZL1AIX and VK6RU plus a handful of others,
with only days to spare before the end of my
stay.

Since there were sixteen weeks to use, 1 was
able to vary operating habits. On Sundays, I
was often in the shack by 0300 GMT listening
for Europe on 80 and would not pull the big
switch until 20 closed to the States at about 2300.
On the other hand, 1600 to 1830 on Mondays,
Wednesdays and Fridays was almost sacred,
tennis had priority. 1 managed to get Barry,
ZD7SE on the air on a few occasions, although
his job, studies and family occupied most of his
time. On one occasion, he gave a CQ and had
about ten stations on the frequency replying to
him. Out of these, we picked the call SAITW,
and, giving Gene a report, Barry passed it over
to him. Gene handed it to Bill, SA5TW, and on
the next over I joined in to say hello to the boys
in Tripoli. After a few minutes of the four-way
QS0O. we signed and found absolute silence on
the frequency. We presumed the other stations
had been so mystified by the calls SAITW and
SASTW plus not one, but two ZD7’s on sideband
that they had gone for a stiff drink before con-
tinuing! !

The Island

I was often asked about the island itself, so
a few remarks may be of interest. Of the 4800
people living on St. Helena, about 100 are Euro-
peans who have either retired there or are work-
ing for the Government., The islanders them-
selves are a complex hybrid of European, Afri-
can, Malay and Chinese descent. The only major




Gerry, G3PEU/ZD7BW, ot the rig atop Ladder Hill in
St. Helena. Note the card file system for quick and
easy reference.

industry is the growing and processing of flax
for fibre: however the game fishing is famed.
While 1 was there a Marlin which weighed
1100 1bs. officially, but was probably nearer 1400
Ibs., was landed.

The island has inland peaks of about 2600 feet,
with deep valleys and ridges running down to
the coast, like the spokes of a wheel. The roads
going inland, which are narrow but of very high
guality, rise from sea level to 2500 feet in six
miles from either coast, which is fairly unusual
anywhere in the world.

Summary

Some mention must be made of the standard
aspects which are included in every expedition
report. I must congratulate the vast majority of
operators on their high standards. Oh sure, there
were pile-ups and people got a bit carried away,
but I think it is a great compliment to the ama-
teur fraternity that I can say that only 5 stations
out of over 5000 threw courtesy and considera-
tion to the winds and knowingly caused inter-
ference and annoyance to the rest. The fact that,
out of 2600 W/K stations worked, not one found
their way on to that “banned list” of five, is high
praise indeed. Yes, I know that the Stateside boys
have been complimented before, but I am saying
it again, because it wants to be said. The fact that
the list did include a two-letter G3 call I prefer
to forget!

The experience I had with aerials mayv be of
interest. The kw trap dipole was strung from

a mast. 18 feet high, at one end, to the 15 foot
shack roof. The 14AVS was, contrary to instruc-
tions, simply stuck on top of a 6 foot pole with-
out radials. On 20, there was no contest, the
dipole suspended approximately E/W, per-
formed very much better than the vertical, even
in the directions of its ends. On 15, both worked
well. and there was little to choose between
them. Using only these two bands in the first
few weeks. 1 began to wonder if the vertical’s
9000 mile journey from Nebraska had been
worthwhile. Then I tried working some 40 meter
c.w. The difference between the two was even
greater than on 20m, but was reversed. On 40,
the 14AVS left the dipole at the starting gate!
I have pages of log, on 40 c.w. to the States,
that contain more 599 reports than other reports
combined. In view of the unorthodox method
of mounting the 14AVS, this may have been
more luck than judgment, but it certainly made
the careful transportation to St. Helena worth
all the trouble. On 10 and 80 meters, little op-
eration was made and the dipole was used.

Many stations were intrigued by being ad-
dressed with their correct name in the middle of
a pile-up; the explanation will be seen in the
photo of the rig. The cardex file system seen on
both sides of the Collins gear, could be flicked
through while replying to a call, and the oper-
ator’s name found on his little card. The other
photo shows the famous ladder joining James-
town to the top of Ladder Hill. For the first few
weeks 1 took a taxi up the road, and ran down
the ladder, four times a day. 1 was later able to
hire a car for the remainder of my stay.

The operation was closed by a pleasant chat
with George, W8YBZ, on November 23rd, and
I left the island twelve hours later.

I arrived home in the first few days of January
to find 4600 QSL cards waiting for me—since
then a further 600 have arrived, but have all,
by now been replied to. I also found the Niagara
Frontier DX Association’s “DX Signal of the
Month” award in the mail, the biggest thrill
of all!

[ should like to thank the authorities on St.
Helena for their cooperation; Collins for their
emergency spares kit, Hy-Gain for the 14AVS
and everybody for the QSOs, without whom
there would have been no St. Helena Sojourn. ®

U.S. Honors Amateur Radio With Special Postage Stamp

AMATEUR
RADIO

ON December 15. the United States issued a 5¢ commemorative
postage stamp honoring amateur radio.
The stamp, issued on the occasion of the 50th anniversary year of

the American Radio Relay League, is light violet in color, and depicts
a series of tone modulated waves and part of a large calibrated dial.

The stamp was first placed on sale at Anchorage, Alaska, in recog-
nition of the outstanding performance of radio amateurs in providing
emergency communications during the Alaskan earthquake of 1964.
Post Office Dept. officials, League representatives and local Alaskan
radio amateurs braved sub-zero weather to participate in special first-
day of issue ceremonies.

The amateur radio stamp is now available at post offices throughout
the United States. W3ASK
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F.S.K. for S.S. B. Transmitters

BY C. H. COMBS*

Here is a simple method to frequency shift key those complex s.s.b.
transmitters without cutting into the v.f.o. The f.s.k. signal is fed into the
audio section for perfectly legal and foolproof operation.

rig, but the oscillators are hard to get at

and the v.f.o. is sealed up.” Or: “I put
f.s.k. diodes in my ultra stable v.f.o. unit and
threw the calibration way off.” Or: “My keying
comes out upside down on most bands, so 1 have
to use a relay.” These are some of the complaints
heard, and problems run into, when attempting
to add f.s.k. capability to many of the new high
priced s.s.b. units. Somehow the results don’t
always seem consistent with the good perform-
ance of the rest of the equipment. Cutting into
these compact units is a job one can be reluctant
to do.

The basic cause of this trouble of course, is
the failure of the manufacturers to have f.s.k.
built into the equipment. At present this i1s done
by only a few. Until commercial practice catches
up with this growing requirement of the pur-
chaser, a simple way out has presented itself and
can be easily used. This technique of f.s.k. is
inherent in, and enabled by the high performance
of this type of s.s.b. equipment, particularly
with respect to carrier suppression. It 1s an audio
type method and is a perfect complement to the
audio TU method of receiving RTTY.

Quite simply, an audio oscillator is built up
that can be shifted in frequency over a range of
850 c.p.s. or whatever shift is desired, by the
teleprinter keying loop. The output of this is
fed into the audio input of the transmitter. That's
all there is to it. The v.f.o. oscillators are never
touched and retain their full accuracy.

The output of the transmitter is two steady
frequencies, one for mark, one for space, but
this does not qualify as an audio signal in the

I WANT to go RTTY with my new $1,000 s.s.b.

*611 Walnut Avenue, Syracuse, New York.

technical sense. If carrier suppression is good,
it 1s indistinguishable from a true f.s.k. signal at
any distance from the shack. It is not a form
of a.f.s.k., which is what would happen if the
same thing were done to an a.m. or f.m. trans-
mitter, where a carrier is also transmitted. This
is perfectly legal. The government makes wide
use of this method of f.s.k. on their s.s.b. trans-
mitters, often having the unit built right in and
included on the front panel function switch. The
ARRL affirms its legality for amateur use, the
only stipulation being that the carrier be ade-
quately suppressed. By adequate suppression it
means on the order of 40 db or more down from
the tones, and this is a very typical performance
for modern s.s.b. rigs.

You may wonder why I bear down so heavily
on these political aspects, but I have been told
point blank by several amateurs that this method
would not actually produce an f.s.k. signal, or
that it was illegal. I have found that it is not in
wide use, despite the fact that one manufacturer,
Collins, even recommends this procedure for
their popular table top exciter, the 32S-3. 1 have
seen two of these units cut into to make a con-
ventional f.s.k. installation, and both times it has
thrown the oscillator off frequency and both
times the keying has been upside down on some
of the bands.

Oscillator Unit

The circuit of a representative audio oscillator
unit is shown in fig. 1. Many other designs will
work as well, and if a unit has already been
built for a.f.s.k. transmission on v.h.f., this can
be adapted. In the circuit shown here, the shift-

[Continued on page 96]
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Fig. 1—The circuit for the audio oscil'ator needed to f.s.k. s.s.b. transmitters is shown above. All capacitors
are in mf and all resistors are 2 watt unless otherwise noted. Transformer T; is o Stancor A-3250 and L, is @
center topped 88 mhy toroid.
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LEO SAYN: BUY DIRECT AND SAVE BIG
ON THESE WRL HAM EXCLUSIVES

TECH-CEIVER 6A
Low cost, compact, 6 meter transceiver

Stable superhet receiver. 5 watt
transmitter, featuring PTT, using std.
(Ft 243) 8 Mc range xtals, non-critical
coils, plate modulation, power and
modulation indicators, 10 tube per-

B WVG MARK Il |

formance. Step-by-step manual includ-
ALL BAND ed. Wt. 9 Ibs. 115 VAC Power supply
VERTICAL (kit) — 15.95.
ANTENNA * 5 Watt input e Selective — 20KC @ 6DB points
l Low cost — self-sup- ¢ Sensitivity — better than 1 UV e 49.54 Mc coverage

porting 10 - 80 meter
antenna. Tunes 3.5
— 30 Mc with man-
ual tap adjustment.
Feed with 52 ohm
.cnax. Quick installa-
tion. Amazing effi-
ciency for DX or lo-
cal contacts. Used

as portable antenna
.al:-m

I N W D I N T R T U W R
PSA-63 POWER SUPPLY

Universal Power Supply: Powers most
AM rigs up to 100 watts, SSB units —
up to 200 watts, PEP. Silicon rectifiers
provide both 300 VDC & 600 VDC @
300 Ma., ICAS (210 watts total), plus
6 VAC @ 10A or 12 VAC @ 5A, plus
95 VAC @ 10 Ma. Size 1114”" x 434"
x 6. Wt. 15 Ibs. Kit — 24.95, Wired —

$15.95 | 39.95, Opt'l cabinet — 495
Pnstpaid : * Use with 30-200 watt XMTRS—XCVRS
Continental USA - ® Dual voltage B + Fil. power-bias

. MECHANICAL SPECS: e Customized units available—Extra

Overall ht. — 18’. Tub- . B =B B B B B B ®BE BE B EBE E EBE =
I ing diameter — 1 1/4” DUO-DOUBLET 84

to 7/16". Max. unguyed 3 :

wind survival — 50 mPh. o e —n ?ﬁ“—h—{f—c:r =t
— Mtg. bracket for 134" -

mast. Wt. 5 |bs.

ELECTRICAL SPECS:

Maximum power: 1000

watts AM or CW — 2
. KW PEP. Omnidirection-

al. Vertical polarized.

'I

w.‘_ Y
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===

= e = =
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NEW B80-40 meter diapole using proven parallel 80-40 Meter Diapole
diapole principle to resonate on both bands. Re- One Feed line

quires only one 52 ohm feed line (coax not sup-
plied). Kit includes wire, insulators, center con-
nector &full instructions. Complete formula sup-
plied & quick graph chart for easy adjustment.
May be used on 15 meters also. SWR: Better
than 2:1 at resonance — B0/40. Max. length —
123 ft.; 140 ft. for lowest CW range. Easy to in-

@, WRL'S 12R stall. Wt. 415 Ibs. Shipped Parcel Post.

[ GENERATOR [y o W NN N N N N N SN
Int'l 115 VAC P.S.  ANTENNA TUNER Specifically de-

T Plugs into Collins MM-100 signed to match

. \
. $149.95 l 4 o 7551, KWM-2 & end-fed long wire
—-1 others. Use with which is 4 wave,
I é}ﬂf '}I receivers hauingl

| li Q. © | 455KC-IF: AC or

or multiples
thereof, to 50
DC powered., Ad,.
l lSSE” selectivity: 300

| N—

ohm transmit-

¢ ters. Panel lamp

cy. to 10 KC. indicator. For in-

MUNLT":]LIEH Sharp rejection puts up to 150

: otch and (50DB) null for watts SSB, 100

Shielded ignition. 125[] peak hetrodynes. 614" watts CW_ 75

';'w'?atts. 115 VAC, 60 cy., o Self Powered x 414" x 434", watts AM. 4 x 5

IDs One simple x 4 steel case.
(FOB Milwaukee, e $15.95 $10.95 Reduces TV1.

Wisconsin) cunner.tlnn Kit kit

WORLD RADIO LABORATORIES, INC.
3415 West Broadway
Council Bluffs, lowa 51504

Rush me FREE! I

[ ] \gRLIIQEE [ ] Hecunditliuned

atalo 1als!
WRL NUVISTOR PREAMP PRINTED I - SHeciale
CIRCUITS it
PA50-2 Stage preamplifier for 6 me- Please rush me item ~
ters. Use 2 RCA 6CW4 nuvistors. High- I Enclosed is| | Cash [] Charge®[ ] COD (25% cash w/order)
SN jpuda Bnss spey honrd. Assea- i new customer,send credit info with your charge order
output. Requires 60-120 VDC @ 10
MA. & 6.3 VAC Name St TR i =
Size 234" x 2'47. Wired $6.37
PA-144 Same as above except only 1 I Address. L= 1 PN 5 ] I
6CW4 nuvistor & for 2 meters. Wired

$4.98 (less 6CW4 tubes). L s State __ Zip

8 B N B B B B Bl cip &Ml I BN N N BN

For further information, check number 32, on page 110
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OSCAR Il

An Active Communication Satellite For Radio Amateurs

Part Two

BY GEORGE JACOBS,* W3ASK

OSCAR 111, designed to be amateur radio’s
first active communication satellite, is ex-
pected to be launched sometime between
the date that this article appears in print,
and the end of the winter season. In
anticipation of this impending launch,
W3ASK, CQ’s Space Communications
Editor, discusses in Part 2 of this special
two-part article, how the satellite can be
used for 2 meter communications, how its

signals can be used for interesting amateur
scientific experiments, and how to obtain

a SL card for a space-listener report. Part
I of this article, in which the design of the

satellite was discussed, appeared in the
October, 1964 issue of CQ.

HILE radio amateurs throughout the
qurld are readying 2 meter equipment
in an attempt to communicate through

Oscar 111 as soon as word is flashed that it is in
orbit, the satellite presents a challenge to amateur
space experimenters and space-listeners as well.
In addition to the translator, which will re-
ceive 2 meter signals from amateur radio sta-
tions transmitting from the ground, amplify these
signals, and instantaneously retransmit them
over great distances, the satellite will also con-
tain a three-channel telemetry beacon and a
second beacon transmitter which will emit a
continuous unmodulated carrier. While radio
amateurs may be interested mainly in using the
satellite as a radio relay device, amateur space-
experimenters may want to conduct experiments
taking advantage of the assortment of signals
which will be emitted from the satellite. The use-
fulness of such experiments have been demon-
strated previously with the Oscar 1 and II satel-
lites, which contained only beacon transmitters.
This article discusses how Oscar 11l can be used
for both communications and experimentation.

Communicating Through OSCAR Il

Oscar 111 will be a radio-frequency translator.
It will accept any mode of transmission in a
50 kilocycle-wide channel in the 2 meter band

*Space Communications Editor, COQ.

I'This article has been compiled from material made
available by the Project OSCAR Association, P.O. Box
183, Sunnyvale, California. The author wishes to express
his appreciation to the Association for their assistance.
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(144.075 mc to 144,125 mc). The satellite has
been designed to run continuously, and an oper-
ational life of about one month i1s expected
before the batteries supplying power to the
translator fail. Full details on the design of the
satellite appear in Part I of this article, in the
October, 1964 issue of CO.

The operational range of Oscar III will de-
pend, among other factors, upon the height of
the satellite’s orbit above the earth’s surface. As
this article goes to press, the name of the satel-
lite with which Oscar IIl will ride piggy-back
into space has not been announced. In all prob-
ability, Oscar III's orbit will not be announced
until after the satellite has been launched suc-
cessfully.

The following table shows how maximum
communication range varies with the height of
the satellite,

Maximum
Satellite Communication

Height Distance
(Miles) (Miles)
100 R 1400
200 1900
SN L, N 2400
8 A I ey e 2750
S o o LR 3100
B, o T 3400
700 . 3750
800 4100
900 4350
BN .. Ll 4600

Oscar 111 will have to attain an altitude of ap-
proximately 300 miles to permit its use for trans-
continental communications, and 600 miles to
make trans-Atlantic relay a possibility. Most of
the satellites launched by the United States dur-
ing 1964 were placed into orbits higher than 500
miles, so the chance appears good that Oscar 111
may attain an altitude suitable for DX relay. It
is also expected that the satellite will be placed
in a north-south orbit similar to the Oscar I and

IT orbits.

'From the standpoint of interference, however, experi-
ence indicates that probably no more than 10 pairs of
s.s.b. stations will be able to use the satellite at the same
time, and then only if self-disciplinary measures are
taken to see that a separation of about 4 kc is main-
tained between each pair of stations. The number ol
stations operating simultaneously, using other modes of
transmission, will depend on the bandwidth of each
station.
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Experiments conducted this past fall by radio
amateurs living in the San Francisco area, with
the satellite mounted atop a tower, proved that
the satellite can be used satisfactory for two-way
communication provided the users know what
they are doing and coordinate their efforts. To
communicate through Oscar III will require
different techniques, and considerably more op-
erator discipline than is required for ground-
based v.h.f. communications.

The output power of the satellite, approxi-
mately one watt, will be shared by all the sig-
nals passing through the repeater at the same
time. As the satellite’s receiver picks up more
signals, a point will be reached where each sig-
nal commands such a small part of the available
output power that none of the signals can be
received by stations on the ground. In an effort
to avoid chaos, confusion and unwanted inter-
ference that could result in such a condition, the
Oscar Association stresses operator discipline
and suggests that the following procedures be
used when attempting to communicate via the
satellite.

A QSO via OSCAR Il

One of the advantages of using a satellite for
communications is that its orbit can be calculated
and predicted with a high degree of accuracy. In
other words, an amateur planning to relay sig-
nals through Oscar IIl should be able to de-
termine almost to the minute when and for how
long the satellite will be in range. Unlike the
chance openings upon which ground-based v.h.f.
DX contacts depend, it should be possible to
predict the times that the satellite can be used.

The Oscar Association plans to supply up-to-
the minute orbital data on a continuous basis
through the world-wide Oscar communication
network. At the time that this article is being
prepared, complete information about this net-
work is not yet available. The headquarters sta-
tion, W6EE, plans to transmit the satellite's
altitude, period and inclination, as well as times
for equatorial crossings during each orbit, on
80, 40 and 20 meter s.s.b., c.w. and RTTY.
W6EE's transmissions will be picked-up and re-
layed by OscAar communication stations through-
out the world. In addition, latest Oscar informa-
tion will be carried on special transmissions over
WI1AW, the headquarters station of the ARRL.
WIAW transmits c.w. on 3555, 7080 and 14,100
ke, and voice transmissions on 3945, 7255 and
14.280 kc. Official bulletins are given in c.w.
Monday through Saturday at 0100 gMT and
Tuesday through Sunday at 0500 gmT. Voice
transmissions are scheduled Monday through
Saturday at 0200 emT and Tuesday through
Sunday at 0430 amT. While Oscar is in orbit,
WIAW plans to carry special bulletins through-
out the day. With the basic orbital parameters
known, it should be possible to calculate future
passes without much difficulty.”
iGiro. “Planning Oscar's Orbit with Ease,” CQ, June,
1962. Hilton, “Making Your Own Orbital Predictions,”’
OST, March, 1962, Walters, Wells, and Hillesland,”

Project Oscar Measurements and Tracking,” QST, July,
1961.

Based on the experience gained with OSCAR I
and II, and the recent ground-based experiments
with Oscar 111, the Oscar Association has com-
piled the following hypothetical 2 meter QSO
as an example of how to properly use the
satellite.

The two stations in this example are a VE3
in southwestern Ontario, and a W2 in north-
western New York State, situated about 750
miles apart, on an east-west path. The operators
at both stations made arrangements several days
before Oscar 11l was launched (during a QSO
on 40 meters), to try to work each other on 2
meters through the satellite. Normally, both sta-
tions are well out of range for 2 meter com-
munication. (The Oscar Association strongly
suggests that communication through the satel-
lite be attempted on a pre-arranged basis be-
tween stations, rather than relying on calling
CQ. or taking a random look across the satellite
band).

The VE3 and W2 stations are both equipped
with a stable, low-noise 2 meter receiver, ac-
curately calibrated in Kkilocycles. To achieve as
high a signal-to-noise ratio as possible, the re-
ceiver's bandwidth will be set to the minimum
required for the mode of transmission being
used. In addition, each station uses two crystal-
controlled converters feeding into a stable low-
frequency receiver. One converter is tuned to
145.85 mc, the telemetry beacon frequency,
while the other is tuned to the c.w. beacon on
14595 mc. (Actually, a single converter on
either of these frequencies would be sufficient
for tracking purposes). Each station will use
this receiver as an “early-warning” system for
heralding the satellite’s approach. For trans-
mitting, both stations are equipped with a 500-
watt output (p.e.p.). crystal-controlled s.s.b.
transmitter, the frequency of which is known to
a kilocycle. In addition, each station has a
medium-gain Yagi antenna (5 elements, approxi-
mately 10 db gain). rotatable in azimuth only.
The antenna will be controlled by a second op-
erator, whose job it will be to keep it aimed on
the satellite, so that the beacon signals are re-
ceived as strong as possible on the early-warning
receivers. (The Oscar Association suggests this
“buddy-system™ type of operation in order to
track the satellite with antennas normally avail-
able to radio amateurs). While communication
through the satellite may be possible using lower
power transmitters. the stations used in this
example are believed to be more-or-less typical
of the type that will be required for s.s.b. com-
munication.

From orbital information received via WIAW
shortly after Oscar Il was launched, both
stations were able to predict that the satellite
would pass approximately between them, on a
north-south path, on the following day between
1400-1407 omT. In making the final arrange-
ments for the satellite QSO, both stations agreed
to transmit upper sideband on 144.110 mc, plus
or minus a kilocycle. By using the following
formula. they determined that the translated
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Ground Stotons

Fig. 1—Pictorial display of Oscar Il frequencies,
Ground stations must transmit to the satellite on fre-
quencies within the band 144.075-144.125 mc. The
satellite inverts and translates this band, and retransmits
it back to earth between 145.925-145.875 mc. Telem-
etry data will be transmitted from the satellite to
ground on 145.85 mc, while a continvous c.w. beacon
will operate on 145.95 mc.

satellite-to-ground frequency would be 145.890
mc.
Se = 145875 4+ (144.125 — G¢)
where: §¢ is the satellite-to-ground frequency in
mc. G 1S the ground-to-satellite fre-
quency in mec.

Oscar III's input will cover a range between
144.075 and 144.125 mc, and the frequency
used on the ground-to-satellite log of the circuit
must fall within this range. The satellite's trans-
lated output covers a frequency range between
145925 and 145.875 mc. Reception on the
ground of the satellite-to-ground leg of the cir-
cuit will be within this range. See fig. 1 for more
details.

It should be noted that signals passing through
the translator portion of Oscar IIl and received
on the ground will be subject to a Doppler shift.
Doppler shift is the apparent difference between
the transmitted and received frequencies result-
ing from the rapid velocity of the space-borne
transmitter in relation to the fixed receiver on the
ground. It is analogous to the apparent change
in pitch of a train’s whistle as it approaches an
observer and then goes away. The whistle is
higher in pitch, or frequency, as the train ap-
proaches and lower as the train goes away. At
the exact instant that the train is opposite the
observer, the true pitch of the whistle is heard.
The same holds true for signals received from
satellites.

Oscar 111 has been designed to minimize the
Doppler effect. The frequency inversion incor-
porated in the translator system causes the fre-
quency shift on the “up” circuit to oppose the
shift on the “down” circuit. Unfortunately, not
all paths between ground stations and the satel-
lite will encounter equal frequency shifts, so
some Doppler shift will usually always be pres-
ent. The shift observed at a ground station should
be less than plus or minus four Kilocycles from
the carrier frequency, and may be higher or
lower in frequency depending on whether the
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satellite is approaching or going away from the
ground station. In most cases, the shift should be
less than that commonly observed with many
v.h.f. rigs using overworked surplus crystals, and
it can be overcome by tuning the receiver slowly
over a range of plus or minus four degrees from
the carrier frequency.

Since the satellite’s translator will invert sig-
nals when transmitting them back to earth, in
this example, both the VE3 and W2 station must
receive on lower sideband since they are trans-
mitting on upper sideband.

It was decided prior to launch, that the VE3
station would start transmissions on 144.110 mc
when he first hears the satellite’s beacon trans-
mitter on his early-warning receiver. The W2
will listen for the VE3’s signal initially on 145.-
890 mc, but varying the tuning dial slowly plus
or minus 4 kc to compensate for Doppler shift.
At 1345 oMmT, a few minutes before the satellite
is expected to come into range, both stations
take a final check of the following:

1. Clock properly set to 6MT (Check with WWYV for

exact time).

Transmitter tuned to 144.110 mc, upper sideband.

Early-warning receiver tuned to 145.850 and/or

145.950 mc.

4. Two meter communication receiver tuned to 145.890
me¢, lower sideband.

5. Antenna positioned in the proper direction accord-
ing to the predicted orbit, with the second operator
standing by to control the direction of the antenna
in accordance with the beacon signal being received
on the early-warning receiver.

fad I

As soon as the second operator at VE3 picks
up the beacon signal, the first operator begins
his initial transmission, which will last 30 sec-
onds. Seven hundred and fifty miles to the east,
the second operator at the W2 station has also
heard the satellite’s beacon transmitter and is
tracking it. The first operator is tuning slowly
across 145.890 mc. As the satellite comes into
range he suddenly hears strong “white noise” in
his receiver. This is the characteristic hiss of
Oscar III's translator, and its best identifier.
Suddenly, just over the noise level he hears the
transmissions of the VE3 station. When the VE3
ends his initial 30 second transmission, he signs
over to the W2, and begins to listen for the W2’s
transmission on 145.890 mc. The second opera-
tor, meanwhile, continues to track the satellite
beacon with the early-warning receiver, making
any necessary adjustments to the beam antenna
to hold the beacon signal at maximum strength.
The W2 calls the VE3 on schedule for 30
seconds, and the VE3 hears the signal above the
“white noise™ level on 145.890 mc. He adjusts
his tuning slightly to compensate for a slight
amount of Doppler shift. Signal reports are ex-
changed, and the QSO begins to resemble a
normal low-frequency contact. The QSO con-
tinues for about seven minutes, then as predicted,
the satellite drops out of range, and contact is
abruptly lost. A QSO via Oscar III has been
successfully completed! (For historical reasons,
both operators recorded the QSO on tape as a
permanent record of their unique accomplish-
ment).




D

The above example is one way a contact via
Oscar IIl may take place. No doubt, sooner or
later, some amateur will call CQ and receive
an answer at random via the satellite. It is hoped,
moreover, that trans-oceanic and trans-contin-
ental QSOs will be achieved by this unique re-
peater satellite. As this is the first time such an
experiment has been undertaken, all prophesies
and predictions are, of course, based upon in-
telligent guesswork and may prove to be invalid.
At this time, however, the equipment and pro-
cedures used by the VE3 and W2 stations in
the example, represent what is believed to be
the best way to attempt communication through
the satellite.

Interference Caution

To keep interference to the Oscar 111 satellite
to a minimum, especially near areas of intense
v.h.f. activity, 2 meter stations not desiring to
communicate through the satellite should make
sure they do not conduct ground-based com-
munications in the passbands 144.075-144.125
mc and 145.955-145.875 mc, or on the 145.85
and 145.95 mc beacon frequencies. Leave these
frequencies clear so that they may be available
for all those who may want to use the satellite.2
Amateur radio can be very proud of the results
of the Oscar I and 11 experiments, during which
time not a single incident of interference was
reported on the beacon frequency used for both
satellites, It is even more important that this
splendid record be upheld during the period that
Oscar 111 will be in orbit.

Remote Area Beacons

The possibility exists that Oscar III may be
badly overloaded near areas of intense v.h.f.
activity, yet remain silent but receptive over
areas of the world where little v.h.f. activity is
present. It is hoped that amateurs in areas of
the world having little v.h.f. activity will supply
signals from ground-based beacon transmitters
that will activate the satellite and alert distant
observers. A v.h.f. beacon in the Azores, for
example, would be extremely useful for ac-
tivating the satellite over the North Atlantic
area, so that the beacon’s signals could be heard
on both sides of the Atlantic. Similar beacons
located, for example, on a Pacific Island, or in
India, could activate the satellite over the Pacific
and Asian areas. While this would not be two-
way communication, it would contribute useful
data in determining the communication capabil-
ity of the satellite, and would alert amateurs in
other areas of the world as to the satellite’s
range. The OscarR Association suggest that bea-
cons located in isolated areas use 144.100 mc as
a calling frequency. This will be translated by
the satellite and relayed to ground stations on
145.900 mc.

OSCAR Experiments

In addition to communicating through the
satellite, many challenging experiments are pos-
sible with Oscar 111 which may be conducted
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Fig. 2—Sample setup for measuring Doppler shift of
Oscar satellite. The coupling between the crystal con-
trolled external beat oscillator and the converter input
circuit must be as light as possible to prevent decreased
receiver sensitivity as a result of overloading. Be sure
to turn off external signal or b.f.o. when making signal
strength measurements of Oscar Ill's reception.

by non-radio amateurs. As examples of what
may be achieved with Oscar 111, the following
are some of the experimental results of the

Oscar 1 and Il satellites:

1. The time that the satellite’s signals were first heard,
and the time that the signal faded out were recorded,
and the data used for making orbital predictions. Further
refinement of this data made it possible to determine the
operational range of the satellite.

2. The time of closest approach (t.c.a.) and the slant
range of the satellite at t.c.a. were determined with a
very high degree of accuracy from Doppler shift
measurements,

3. The envelope modulation of the received signal
provided a clue to the roll rate of the package as it
tiumbled through space.

4. The internal temperature of Oscar I was monitored
by recording the number of HIs sent on the satellite’s
beacon transmitter in a minute. This data was used as
a guide in establishing the external temperature-stabil-
izing surface treatment for Oscar Il. Similar observations
of Oscar II's HI rate indicated that the satellite’s internal
temperature was well within the design requirements.

5. The gain and power level requirements for the
Oscar 111 translator were established partly from data
derived from the numerous signal strength measurements
of the Oscar I and Il signals.

Similar experiments can be performed with
the Oscar 111 satellite.

Doppler Experiments

The 145.95 mc c.w. beacon aboard the OSCAR
11 satellite may be used for Doppler shift
measurements. To measure the Doppler shift on
this signal will require a stable signal source
(drift of less than 500 c.p.s. in 30 minutes) to
beat with the incoming signal on 145.95 mc.
An audio oscillator and an oscilloscope will also
be required to measure this beatnote. Fig. 2
shows how this equipment can be set up to give
reasonable accurate Doppler shift measurements.
Oscar's beacon is tuned in on 14595 mc, and
the stable external signal source is set for a low
audio note which will rise in frequency as OSCAR
approaches. Thereafter, neither the receiver
tuning nor the beat oscillator should be adjusted.
Any change in beat note must be the result of
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the Doppler shift or results will be inaccurate.
By plotting the audio beat note against precise
time (try for an accuracy of a second or two),
the exact time of closest approach (t.c.a.) can
be determined. This is the time during a pass
when the satellite will be nearest to the ground
observing station. The resulting curve will re-
semble the letter “S”. The time at the center of
the “S” curve corresponds to t.c.a. When the
satellite passes nearly overhead, the total change
in frequency will be approximately 8 kilocycles.
The total shift will be less, the more distant is
the point of closest approach.

If a tape recorder is available, the beat note
may be recorded and played back after the pass,
when it may be more convenient to determine
the Doppler shift curve. Record the output of
the receiver by placing the recorder microphone
near the receiver speaker. Record a reference
time mark on the tape (a “woof” at an exact
minute) just before recording the satellite’s sig-
nal. The Doppler data can be reduced after the
pass is over and, if necessary, the tape can be
run several times to improve the accuracy of
the curve.

More complete data on Doppler shift, and how
it can be measured, appear in the footnoted
articles.?

Telemetry Measurements

A telemetry channel is incorporated in the
Oscar 111 satellite to enable ground observers
to monitor operation of the equipment. If any-
thing goes wrong with the satellite during orbit,
the only clue to the malfunction will be con-
tained in the information transmitted back to
earth via this channel. It is urged that as many
ground observers as possible monitor the telem-
etry channel of Oscar III, and log the informa-
tion received for transmittal to the OSCArR As-
sociation.

Plans call for Oscar 11l to transmit telemetry

‘Norgaard, “Eyeball and Eardrum Dappler Tracking,”
QST, April, 1962 and June, 1962.
Burhans and Rankins, “Keeping Track Of Oscar,” QST,

May, 1962.
Hilton. “Making Your Own Orbital Predictions from
Doppler Measurements,” QS7T, March, 1962.
Telemetry Telemetry
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Fig. 3—(A) Oscar’s telemetry sequence will last from
6 to 12 seconds, and will consist of two HIl's sent in
Morse Code, followed by two bursts of pulses at a
rate of 64 pulses per second. The repetition rate of the
entire sequence will be a measure of battery voltage.
(B) The duty cycle of the pulses in each burst will
convey internal temperature information,
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data relative to temperature measurements made
at various critical points in the satellite. This
data will be transmitted on 144.85 mc, and the
signal will resemble fig. 3A. One complete tel-
emetry sequence will last from 6 to 12 seconds
and will consist of two Hls sent in Morse Code
(.... ..) as an identifier, followed by two
bursts uf pulses sent at a rate of 64 pulses per
second. The duty cycle (ratio of pulse width to
repetition rate) of the pulses in each burst con-
veys the desired temperature information, (see
fig. 3B for details). An inexpensive oscilloscope
may be used to measure the duty cycle. The
pulse width conveys the information which is
measured against the reference repetition rate.
To facilitate use of the oscilloscope recordings,
the telemetry bursts may be traced on the screen
with a grease pencil and the duty cycle of the
pulses in each burst determined after the pass
is completed.

The repetition rate of the complete telemetry
sequence (two HIs plus the two bursts) is a
measure of the battery voltage. As the voltage
drops, the HI and burst rate will decrease. Cali-
bration curves for temperature and voltage read-
ings will be available by early February from
the Oscar Association, P.O. Box 183, Sunnyvale,
California.

Listener Reports

A total of over 950 radio amateurs and ground
observers provided over 7000 individual tracking
and signal strength reports of the Oscar I and Il
satellites. These reports came from the United
States and more than 30 foreign countries. Fed
into a computer by the Oscar Association, the
reports provided valuable tracking and radio
propagation data. Listener reports of the OSCAR
I11 satellite will be just as valuable in providing
scientific information of a very useful nature.

If Oscar IIlI is launched into its hoped-for
north-south polar orbit, it will pass over or near
almost every spot on the earth several times a
day. This offers an excellent opportunity to ob-
serve the satellite’s continuous unmodulated sig-
nal transmitted from a beacon on 145.95 mc.
It should be possible to receive this signal on
almost any 2 meter receiver, or converter-re-
ceiver, in good operating condition and using
an outdoor antenna.

Useful signal level readings can be obtained
with any receiver having an S-meter. Run the
receiver “wide-open” and note the S-meter read-
ing before Oscar can be heard, and when there
is no other signal on the beacon frequency. This
reading is an indication of the residual noise
level. Next, note the S-meter reading as OSCAR'S
signal is heard. Subtract the reading due to noise
from the reading obtained with OsCAR’s signal.
To determine the signal in db above the noise
level, multiply this difference by 6 db (on the
assumption that one S-unit equals 6 db). For
example, if the noise level with the receiver’s r.f.
gain at maximum is measured as S3, and the
meter kicks up to S6 as Oscar passes, the dif-
ference is 3 S-units, or 18 db of signal.

[Continued on page 97]




The Waters Model 359 Compreamp. The in-
out rocker-type switch is at the left, the screw-
driver-adjust level control is at the right.
Connecting terminals are on the rear of the unit.

CO Reviews:
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Compreamp

BY WILFRED M. SCHERER,* W2AEF

ANT to make that kilowatt a.m. or s.s.b.
thnne signal sound like two or more

kw, or a few hundred watts sound like
several hundred—and at the same time prevent
overmodulation or flat topping? The Waters
Model 359 Compreamp can do just that!

The Compreamp is a solid-state device which
functions as a preamplifier and speech processor.
As such it is designed for use with phone trans-
mitters to increase the average voice level ap-
plied to a transmitter and to provide audio-peak
limiting above a preset point. The unit is small
in size and need only be connected between the
microphone and the mic input of the transmitter.
Power is supplied from a self-contained 9-volt
battery.

Speech processing usually is obtained by
means of compression or clipping. Space does
riot allow a detailed discussion of the operation
or merits of each method, so only a few brief
comments will be made at this time.

Compression 1S an automatic gain control
(a.g.c.) arrangement which may be used at an
a.f. or r.f. level. A high constant overall signal
level may thereby be maintained without exceed-
ing given peak levels, but only a moderate in-
crease of average voice power can be realized.
A.l.c. used in s.s.b. transmitters is r.f. compres-
sion, but in most cases some flat topping of the
r.f. envelope takes place before the a.l.c. takes
hold or it may even occur on recurrent voice
syllables, causing both in-band and out-of-band
distortion.

A.f. clipping cuts off the high-level input-
amplitude peaks without affecting the lower-
level components of speech. A high average
voice level can thus be maintained. Unfortu-
nately, clipping causes distortion by an amount

*Technical Director, CQ.

depending on the degree of clipping, but this
can be held to a tolerable point by employing a
moderate degree of clipping, low-frequency
roll-off ahead of the clipper and wave-shaping
techniques after the clipper.

T'he average power in a clipped wave is
higher than otherwise and thus can contribute
to the overall increase in the average power in
a voice-wave train. This is an additional dividend
when a.f. clipping is used with a.m., but with
s.s.b. a clipped or distorted a.f. input signal pro-
duces lower average r.f. envelope power than
does an undistorted signal having the same peak
power. It is largely for this reason that the im-
pression is prevalent that speech clipping in the
a.f. system cannot be of benefit with s.s.b., but
we need not necessarily be concerned about the
average power of a few clipped intermittent
high-amplitude peaks! if at the same time we can
increase the level of all the other dynamic com-
ponents of speech which make up a complex
voice-wave train (especially the weak h.f. sounds
needed to produce speech intelligibility) and in
this manner raise the average voice power in the
r.f. envelope. This is what a properly designed
and operated audio-clipping system can do.

Clipping can be more effective for s.s.b. when
the s.s.b. r.f. envelope is clipped in a low-level
r.f. stage of the exciter to obtain a high average
r.f. level. In this case, the average power of a
clipped peak can be maintained with the same
result as experienced with a.m.

The method requires an additional sideband
filter and can be more costly than a.f. clipping.
When used as an accessory, it requires digging
into the s.s.b. equipment for making the in-
stallation.

'These usually occur at the low voice-frequencies which
convey little useful speech information.
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The Compreamp

The Waters Model 359 Compreamp consists
of a two-stage transistorized speech amplifier
followed by a pair of back-to-back diodes which
function as a full-wave a.f. clipper. A gain con-
trol, preceding the second stage, permits adjust-
ment of the speech level for the desired degree
of clipping. The frequency response of the am-
plifier rolls off at the lower voice-frequencies
and a simple filter after the diodes shapes the
clipped waveforms to an extent which minimizes
high-frequency distortion products. The filter
network also attenuates the output of the
Compreamp to a level which is near the normal
output level of the microphone itself and thus
enables the Compreamp to be switched in or out
without necessitating any major readjustment of
the transmitter mic-gain control.

Power from a self-contained battery is applied
to the Compreamp by means of a rocker-type
panel switch which at the same time also con-
nects the unit between the microphone and the
transmitter mic input. When the switch is placed
at ofFfF, the battery is disconnected and the
microphone is fed directly to the transmitter,
bypassing the Compreamp.

Operation

Proper operation of the Compreamp depends
on the correct adjustment of the transmitter mic
gain and the Compreamp level control. The
basic procedure 1s one of setting the controls to
the point where peak modulation can be ob-
tained, without overmodulating or flat topping,
along with a suitable degree of clipping or aver-
age voice-power increase. This is best done with
the aid of an oscilloscope, but it can be con-
ducted without special test equipment by follow-
ing the instructions given in the manual.

When an oscilloscope 1s used, an r.f. envelope
display will be filled up more in the valleys when
the Compreamp LEVEL control is advanced into
the clipping region. With a trapezoid display the
pattern will be uniformly brighter with clipping.
In no case should the mic gain be raised to the
point where flat topping occurs with s.s.b. or
where overmodulation and carrier breakup on
the negative peaks takes place with a.m.

Performance
Since the “proof of the pudding is in the eat-
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Interior view of the Compreamp showing

the components installed on o printed-

circuit board. The battery is in the fore-
ground held in by the clip.

ing”, let us take a look at the performance of
the Waters Compreamp.

During bench tests with a.m., a noticeable in-
crease in “upward” modulation was observed.
Using s.s.b. with no a.l.c., the average power-
meter readings with speech input to the trans-
mitter (for a given peak power observed with
an oscilloscope) were two to three times higher
than obtained without the Compreamp in serv-
ice. Similar tests without the Compreamp, but
comparing a.l.c. alone as against no a.l.c.,
showed an average power rise of no more than
50%.

Extensive on-the-air tests proved the Compre-
amp to be highly effective with both a.m. and
s.s.b. Instantaneously switched comparisons with
and without the Compreamp were made while
the r.f. output was monitored with an oscillo-
scope, using both r.f. envelope and trapezoid
displays, in order to be sure that the peak power,
without overmodulation or flat topping, was the
same in all cases. Signal reports indicated a
stronger and fuller sounding audio signal with
better intelligibility with the Compreamp in op-
eration on all modes of phone transmission. No
reports of adverse distortion were forthcoming.
Where s.s.b. alone was concerned, S-meter read-
ings usually were higher also.

In some s.s.b. cases, little or no increase In
effectiveness was reported. In these cases the
signal saturated the receiver or was strong
enough to begin with so that any power changes
were levelled off by the receiver’s a.g.c. and thus
produced no significant change 1in audio output.
Such reports can be received even when switch-
ing from an exciter to a high-power linear when
the exciter signals are very strong at the onset
and the receiver has a good a.g.c. system,

The increased talk power obtained using the
Compreamp was particularly effective when the
normal signal level was low or marginal, espe-
cially with DX contacts and during bad noise
and QRM conditions. In these respects, its use
with mobile gear should be most beneficial.

When a good amount of a.l.c. was already in
use with s.s.b., any increased improvement af-
forded by the Compreamp was not as marked as
when a.l.c. was not used; however, compared to

[Continued on page 109]




Inverted DSB On Two Meters
With The SCR-522 Transmitter

BY E. L. WARDEN,* W4PGI

The inverted double sideband system previously described in CQ' is shown
applied to an SCR-522 for 2 meter operation. Also given below are some
helpful hints and answers to the many questions that followed the first article.

the basic principles of operation of in-

verted double sideband suppressed carrier
and a simple transmitter of this type was shown
as an example. This article will show the extreme
ease of applying this technique by modification
of an existing typical v.h.f. transmitter to gain
the advantages of suppressed carrier with the
resultant increased power gain. It will be as-
sumed that the reader has read the previous
article on inverted d.s.b., so a repetition of the
basic theory of operation will not be given here,.

The use of single sideband on v.h.f. and u.h.f.
has shown that it is possible to communicate
over ranges that conventional a.m. transmitters
cannot approach. Some outstanding work has
been done on two meters using s.s.b.; ranges of
several hundred miles have become routine with
some v.h.f. s.s.b. operators. Most of the ad-
vantages of sideband techniques apply equally to
v.h.f. and u.h.f. as well on the lower frequency
bands. However, the complexity of a v.h.f. or
u.h.f. single sideband transmitter is enough to
make most amateurs hesitate. For this reason
most amateurs continue to use a.m. on two
meters and up.

The simplicity of inverted d.s.b. becomes par-
ticularly apparent on our higher frequency
bands. It is not necessary to generate the signal
at a low frequency and heterodyne to the oper-
ating frequency like s.s.b. transmitters do. All
r.f. stages operate Class C and are no more
complex or critical than those in a c.w. trans-
mitter. The final stage is self-neutralizing (since
the grids are in parallel and the plates in push-
pull), which may be a relief to the amateur who
1s losing sleep trying to tame his 2 meter Class
AB, final linear amplifier. The audio stages of
the transmitter are no more complex than most
“Hi-Fi” amplifiers. The use of inverted d.s.b.
will avoid most of the disadvantages of con-
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ventional a.m. without resorting to the com-
plexity of single sideband.

SCR-552

The transmitter which was modified for in-
verted d.s.b. was the old reliable SCR-522. These
rigs can still be picked up on the surplus market
for practically peanuts. 1 paid five dollars for
mine.

The output stage of the transmitter was con-
verted into a high level r.f. balanced modulator
by removing the 832A and its socket and install-
ing two 6146’s. The circuit is shown in fig. 1.
The plates are connected in push-pull to the
balanced tank and the control grids are con-

The audio section is shown on the rear. On the left
side we have the local oscillator, audio amp. and audio
feed-through balance amp., and the 7360 (shielded).
Along the rear edge, to the right of the 7360, is the
audio inter-stage transformer, the low pass filter and
the dual triode audio voltage amplifier are under the
shield. One of the two 12A6 power amplifiers may be
seen. The three controls across the back of the chassis
are, from |, to r., AUDIO GAIN, FEED-THRU BALANCE, and
LOCAL OSCILLATOR BALANCE.
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RF Bal Mod

B4+ 800 w1200«

Fig. 1—Circuit of the r.f. balanced modulator output
stage used to replace the 832A in the SCR-522. The
driver stages remain unchanged. The tuning capacitor
and r.f.c. connected to L, are those found in the

SCR-552.

Li—Hairpin loop wound around 832A driver plate line.

Ly—2t 14 wire, %" diam., 1" long.

L3—2t 714 wire, 2" diam., 15" long, inside L,.

Ti—Multimatch push-pull output transformer (p-p plates
to voice coil).

nected in parallel. The inverted audio is fed into
the screens in push-pull. It was originally planned
to install an 829B into the original socket of
the 832A, but it was discovered (after my solder-
ing iron got hot) that the two screens of the
829B are connected together inside the tube.

The speech inverter and audio amplifier were
built into the space that the original modulator
occupied. These circuits are shown in figs. 2
and 3. The construction is conventional and
there is plenty of space for all components and
wiring,

Adjustment

The adjustment of the transmitter is as fol-
lows: By substitution of capacitors, vary Cj
until the local oscillator of the speech inverter
1S operating on approximately 3200 c.p.s. Put a
scope across the input of the low pass filter.
Adjust the local oscillator balance control to
null out the local oscillator signal. Then put a
pair of earphones across the low impedance
winding of the output transformer of the 12A6’s.
Advance the audio gain controls slightly and
speak into the microphone, Adjust the audio

View of the end of the chassis opposite to the audio

shows the high level r.f. siages, two 6146’s (where an

832A was formerly located). The r.f. driver stage re-
mains unchanged.

feed-thru balance control to null out the unin-
verted components of the speech. The speech
will be inverted and totally unintelligible when
the speech inverter is working properly.

After the inverter is checked out, tune up the
r.f. stages of the transmitter and connect the rig
to an antenna. Adjust the antenna loading and
the audio gain controls so that the plate current
in the final kicks up to about 150 ma on modula-
tion peaks. The idling current will be about 10
ma (incidentally, if you use s.s.b., compare this
with the idling current of your Class AB; linear
amplifier). It is advisable to use a scope during
the preliminary adjustments of the transmitter to
make sure that you are not flat-topping in the
audio stages or in the final (as vou would do
with any phone transmitter).

Helpful Hints

In response to the large number of letters re-
ceived as a result of the previous article on in-
verted d.s.b., the following hints are given to
help those who might have had some difficulty
in getting their rig to work properly.

(Tl
TI80

To Input of
Aucho Amp

Fig. 2—Circuit of the speech inverter used to place the SCR-522 on 2 meter inverted d.s.b. Transformer T

is of the “50L6 output” variety and T, is an interstage type and is found in the SCR-522. Capacitor C; is

selected in value to produce oscillation at 3,200 c.p.s. Filter Z; is a 3000 c.p.s. low pass, type UTC LMI-3000
or equivalent.
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Output

300w

Fig. 3—Circuit of the audio amplifier used for inverted d.s.b. operation. The output of the speech inverter,
shown in fig. 2, is fed to the input above. The output of this amplifier is then fed to T in fig. 1. Transformer
T; above is @ push-pull plates to voice coil type.

The low pass filter must have a very sharp
cut-off characteristic above 3000 c.p.s. Other-
wise, vou will transmit a broad signal with dis-
tortion components. For those who don't want
te spend thirty or forty dollars for a commercial
filter of this type. it is highly recommended that
one be homebrewed using the information from
the article by W2AEF.2 By building your own,
you can save at least twenty-five dollars, and
at the same time have a filter that is for this
purpose, superior to the commercial one origin-
ally used.

According to the RCA tube manual, the 7360
is rather sensitive to magnetic fields. If the tube
is installed too close to an iron core transformer,
some difficulties may be experienced.

The screen grid and deflection plates of the
7360 in the speech inverter described in the
February issue were not operated according 1o
the RCA recommended voltages. The 7360 in
the speech inverter section of the rig described
in this article, however, is operated fairly close
to the manufacturer’s recommended voltage.

The speech inverter in the previous article had
a single 6AQS5 as an audio power amplifier. By
using a push-pull amplifier like the rig in this
article does, sufficient audio power will be avail-
able to modulate most rigs up to several hundred
watts p.e.p.

Have the speech inverter well isolated from

*Scherer, W. M., “A Low Pass Filter For The Speech
Inverter,” CQ, April 1964, p. 29.

Side view of the transmitter shows the
speech inverter and audio amplifier in
the section on the left formerly occupied
by the original modulator. The low level
r.f. stages cre in the center section with
the audio transformer, used to drive the
6146 screens, mounted here. The right
section, shielded, contains the modified
high level r.f. section.

r.f. fields from the other section of the trans-
mitter. Otherwise, yvou may be plagued with
distortion problems and oscillation.

Other Possible Variations

There are, of course, many possible variations
in the circuitry of an inverted d.s.b. rig. The
7360 beam deflection tube is not the only device
suitable for use as an audio balanced modulator.
A full-wave silicon diode ring modulator appears
ideal for this application. This type of balanced
modulator is balanced for both inputs, i.e. local
oscillator and audio signal.

Another tube which may be used for audio
frequency inversion is our old friend, the penta-
orid mixer (6BES6, etc.). If a tube such as the
6BE6 is used, it will be necessary to use a
separate double triode (12AX7, etc., with a
connection similar to the *“Audio Feed-thru”
balance amplifier like the rig in this article has)
to null out the local oscillator signal and the
audio signal.

Remember, whatever type of audio balanced
modulator is used, it must be capable of nulling
out both the local oscillator signal and the audio
signal. Most so-called balanced modulators are
balanced only for the local oscillator signal. In
most balanced modulators used for single side-
band service, for example, the local oscillator
is operated at a much higher frequency than the
audio signals, and of course, the audio signal
does not appear in the output since it will be
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short circuited by the radio frequency trans-
former. However, when the local oscillator fre-
quency 1s quite close to the intelligence fre-
quency, 1t is necessary to use a type of balanced
modulator which is capable of nulling out both
input signals at the output, in order that only
the sum and difference frequencies be present
at the output. If the balanced modulator is not
balanced for both inputs, it will be necessary
to use an “audio feed-thru” balance amplifier
to null out the undesired signal at the output.
In regard to the high level r.f. output balanced
modulator, the control grids can be connected
in push-pull with the plates in parallel. That way,
you can use a single ended pi network at the
output of the rig.
The purpose of this article is to illustrate the
extreme ease of applying this technique by
modification of a typical v.h.f. transmitter. There

Bottom view of the high level r.f. section

shows the two 6146 sockets on the right

with the 832A to the left. The grid coil

for the 6146s is wound over the full

length of the 832A plate line. The audio

transformer above the 832A is for the
12A6 output.

are, of course, several other v.h.f. and u.h.f.
transmitters available which would be ideai for
conversion to inverted d.s.b. Two of these are
the Navy types AN/URT-7 (which will cover
the 2 meter band) and the TED (which will
cover the 220 or 420 mc bands with slight modi-
fication). Both of these transmitters have push-
pull 4X150% in the final, which could be run at
a kilowatt, with a suitable power supply. It would
be very interesting to find out what kind of re-
sults could be had by running high power in-
verted d.s.b. on our v.h.f. and u.h.f. amateur
bands. It would be a simple matter to reconnect
the plates of the 4X150’s in parallel (leaving
the control grids in push-pull) and then feed
the inverted audio into the screens in push-pull.
If any one does convert these transmitters for
inverted d.s.b., I would like to hear from them
about the results. L]
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Fig. 4—Illustrated above are some possible variations discussed in the text. In (A) we have the diode ring modu-
lator, (B) the pentagrid converter balanced modulator and (C) a high level r.f. balanced modulator with push-pull
grids and parallel plates to feed a pi-network.
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A new ‘‘Surplus Conversion Handbook’' is now available from Cowan Pub-
lishing Corp. This new book is 50 pages larger than the old ‘“Command
Sets’’ and includes most of the popular Command Set articles in addition
to other conversion features. Order your copy soon.




Nesigning High Power
R.F. Attenualors

BY E. H. MARRINER,* W6BLZ

Presented below is a simple method that may be used to calculate the
required resistance and wattage values for T pads.

ANY radio amateurs would like to use

M their s.s.b. exciter to drive a linear am-

plifier. Most of the s.s.b. exciters on the

market today have more output power than

necessary to drive a linear, especially if it is used

in Class AB!. The Johnson Thunderbolt i1s a
typical example of a low drive linear.

If a heavy duty potentiometer were used to
reduce this power, neither the generator nor the
load would look into a constant resistive load
when the shaft setting is varied. It 1s necessary
for optimum load impedance to be met if har-
monic distortion and phase shift is to be kept
to a minimum. Some linear amplifiers are very
critical to this loading. The solution to this
problem is to use an r.f. attenuator so that the
transmitter will see a constant load at all times
at the value of the transmitters output im-
pedance,

The following is a description how an r.f.
attenuator can be used to reduce power from
the exciter/transmitter from 200 watts p.e.p. 10
a lower value of 20 watts p.e.p. for the example.

I oss in the attenuator is expressed as loss in
db of power delivered by the source. The power
ratio in db used in this example will be the
symbol N. To find this value of N so that we
may proceed with our calculation we divided
the power into the attenuator by the power 1nto
the load.

v Power into attenuator

Power into load

200
— = 10
20

Using this value of N in the formula we can
find the values of the three resistors, R, R2, R3,
necessary in the attenuator pad. (Fig. 1)

To find the value of R; when our exciter feeds
a 50 ohm coax line to the linear amplifier:

N -1 3.16 — 1
Ri= & \/_' = 50 : : : = 26 ohms
v N+ 1 3.16 1+ 1

R; therefore is 26 ohms.
To determine the wattage necessary for R;
we must consider that the output is 200 watts

+*528 Colima Street, La Jolla, California.

into 50 ohms. The current may then be cal-
culated by:

I = _ |—=_| = 2 amperes.

i L \_'r;

With the current known, the wattage may be
determined as follows:

W =[*R = 2206 = 104 watts

To provide a safety factor, R; should be made
at least 150 watts. This will allow for prolonged
applications of power. Actually the short duty
cycle of s.s.b. would not cause 100 much heat.

Resistor R- always equals R; and has to be
20 watts only to accommodate the output power.

Resistor R: is found by using the following
formula:

2Z~/ N  2-50-3.16
R: = \/ = = 36 ohms

The wattage value of 150 watts is the same as R;.

Construction

The attenuator resistors should be non-in-
ductive types, mounted on insulators and placed
inside a metal box. An aluminum chassis with
a cover plate will be most satisfactory. Use
perforated metal for the cover. Coax fittings for
the input and output of the box will make con-
venient connections. =

200w
PEP Input

Fig. 1—The values in the r.f. T pad shown above are

calculated to produce a 20 watt p.e.p. output for a

200 watt p.e.p. input. Any desired attenuation can be
calculated .as explained in the text.
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Webster 5600 Ignition System

HE Webster 5600 is a transistorized ignition
TH}-’HEI‘II that can be added to any present
12 volt ignition system without removing it. It
is mounted on the firewall of the car and switched
into the line. The unit is completely shielded and
rated to give up to 10 percent more gas mileage
and nearly 5 percent more horsepower. The
5600 system is offered at $72.50. For complete
information write to: Mr. James R. Adams.
Webster Manufacturing, 317 Roebling Road,
South San Francisco, Calif.

Triad Solid State Xfmrs

NEW line of solid state transformers is being
brought out by Triad. Designed primarily

for use with solid state rectifiers, they still in-
corporate filament windings for vacuum tube
applications or separate low voltage d.c. power
sources. The transformers provide d.c. output
voltages from 25 to 1000 volts in several models.
Secondary windings are muted for full wave.
full wave bridge, and voltage doubler circuits.
Write to Triad at 305 N. Briant Street. Hunting-
ton, Indiana for complete spec sheets and prices.
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New Amateur Products

Alliance T-45 Tenna-Rotor

HE I-45 Tenna-Rotor by Alliance features
Tu new five-wire circuit which allows pre-
cision operation unaffected by motor current,
cable length or line voltage variations. The con-
trol unit is operated by a finger pressure control
bar which rotates the antenna through 360° at
a speed of one r.p.m. The motor itself is lifetime
lubricated and enclosed in a weatherproof
patented housing. The unit is priced at $39.95.
Complete details of the rotor can be had by
writing to Dept. MJ, The Alliance Manufac-
turing Co., Inc. Alliance, Ohio.

Master Mobile Dyna-Master Antennas

FIYHE Master Mobile Dyna-Master antennas
Fan: a series of ruggedly built ground plane
systems. They are designed for high performance
and ability to withstand high wind loads of up
to 100 p.m.h. Priced at $34.95 for either a 2 or
6 meter model. Write to Master Mobile. 4125
W. Jefferson Blvd., Los Angeles, Calif., for
more specs.




hth Electronics C.W. Monitor

handy c.w. monitor is one put out by hth
~electronics. It also may be used as a code-
practice oscillator. When used as a c.w. monitor,
it is connected directly across the transmitter Key
and thus is automatically operated as the trans-
mitter is keved. No accessory relay, no pick-up
antenna nor other connections or modifications
to the transmitter are required. For code-practice
work the unit may be operated while connected
to the regular transmitter key with the trans-
m.itter turned off, or a separate key may be used.
The hth Electronics C.W. Monitor i1s an im-
ported item which sells for $8.95 and may be
obtained from hth Electronics, 1717 No. Vine
Street, Hollywood, California 90028.

" S ar g g A

B T — - gl
- - — - 5 iy, g ——
L3 E ] , .
v ¥ - -
- R F X | ® ®e
v e®
. e :
—_— T —— 7 - T - - - -
L —_— "

Ameco TX-62 Transmitter
retHeE Ameco TX-62 transmitter is a six and
_llwu meter transmitter with built In a.c.
power supply. It is capable of 75 watts input on
c.w. and 75 watts peak input on phone. The unit
is crystal controlled or can take a v.f.o., it uses
8 crystals. The tube lineup is: 6GK6—o0scC..
tripler, 6GK6—doubler, 7868—tripler (on two
meters) and 7984—final. The modulator is a
12AX7 and 6GKS6. It is fully metered and can
read r.f. output. The TX-62 costs $149.95 and
is available from most dealers. For more In-
formation write to Ameco Equipment Corp.,
178 Herricks Road, Mineola, L.L, N.Y.

Jensen Model 9 Miniature Drill

rayue Model 9 drill accommodates drills up

to V4" d. Designed primarily for light duty
drilling of aluminum and plastics, it 1s capable
of drilling through 4" solid brass. The Model 9
operates from any d.c. source from 4 to 12 volts.
The drill is priced at $16.00 and comes complete
with chuck. 3 collets, brush, grinder accessory
and two polishing wheels. It has an “on-oft”
switch. A brochure on the drill can be had by
writing to Jensen Tools, 3630 E. Indian School
Road, Phoenix, Arizona.

Lafayette HA-230 Receiver

AFAYETTE Radio, 111 Jericho Turnpike, Sy-
Lumc!. L.I.. New York, announces the Model
HA-230. a new 8 tube communications receiver.
Available wired for $89.50 and as a semi-Kit
(Model KT-340) for $74.50.

It features separate “always on” transformer
which supplies constant heater voltage 1o the
mixer and osc. stages for freq. stability. Built in
Q multiplier, and easy to read illuminated dial.
It covers 550 kc to 30 mc in four bands, with
1 uv sensitivity for 10 db S/N ratio.

r

Galaxy Compressor

e compressor is fully transistorized and

adaptable to s.s.b. and a.m. transmitters. It

is designed for equipment not having built 1n

ALC circuitry. Microphone outputs up 10 10 uv

are amplified 10 db with strong peaks up 10

|.8 v being compressed by 20 db, giving a total

range of 30 db. Wired for push to talk, it uses a

9 volt battery, the unit costs $24.95. A product

of Galaxy Electronics, 10 South 34th Street,
Council Blufis, lowa.
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BY CHARLES D. STOFFEL,* WA2ZJTT

OR years zoning has been a “Bug-a-boo”
Fm hams and the feeling that zoning cur-

tails the liberty and activities of the ama-
teur radio operator is an old story. But, recently
there has been an increase in the number of law
suits against hams and apparently many of these
are unjustified. So, I would like to pass on what
information I have learned about antenna zoning
—for what it is worth.

Four years have gone by since I first started
the research on zoning. During this time it was
necessary to compile data, supply technical in-
formation and visit with various committees as
well as carry on correspondence with state and
local authorities on zoning and building codes.
With a technical subject like antennae a definite
height and wording was required and it was a
difficult task to get everyone to agree on a final
draft. There was many a hot moment. even
among the hams. Two things an ordinance
should do are grant certain height privileges or
uses, and include all antennae (TV. CB. Com-
mercial, etc.) and not just ham equipment.

Antenna problems are becoming more com-
mon with the mass movement into the suburbs
and any piping job that bears the slightest tint
of commercialism, will bring out the objectors
in a highly residential neighborhood. Just as
Cervante’s story depicts the Spanish Knight, Don
Quixote attacking windmills in his idealistic and
impractical attempt for reform. suburbia is faced
today with many quixotic situations in its con-
struction and development including the antenna.

“Councilman, Irondequoit Town Board. Rochester, N.Y.
78 Havenwood Drive, Rochester, N.Y. 14622
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Why Zoning?

The pamphlets and books in the library on
zoning are sometimes confusing and details can
get a little boring. All is not lost in this sea of
literature, however. There are some interesting
facts that seem to stand out above others. The
word “zoning” is a broad term which actually
comprises the efforts of a Planning Board.
Zoning Board of Appeals, and the Building In-
spectors, whose job is the inspection and enforce-
ment of Zoning Ordinances and Building Codes.

Although not generally realized. all communi-
ties indulge in community planning to some de-
gree, and zoning is the means of carrying out the
planning programs with respect to property use.
Just as any ham sets his eye on some new gear
and plans to own it someday, so also do villages
and towns plan to bring into focus the ideas and
desires of its people and formulate a program that
will encourage and maintain a satisfactory living
environment. In short, zoning is the planned use
of public and private property and it differs
across the country in many ways. What applies in
one section, may not in another: topography and
climate are only two factors eifecting planning.

Zoning further preserves the attractive sur-
roundings of residential areas and helps protect
property values. In unzoned communities. the
instability of residential properties makes invest-
ment in a home a hazardous venture and ac-
cordingly discourages home ownership,

Antenna Committee

Amateur radio operators have often taken a
lead in their community problems. Certainly the
ham with perhaps some unearned scars can




solve some of the antenna technical details by
encouraging proper zoning. Just as the TVI
committees have performed a community serv-
ice. so also can an antenna committee be a
service both to Zoning Boards as a source of
technical information and to the amateur who
wants to put up a new tower.

A radio club antenna committee could begin
by obtaining local regulations on antennae from
the surrounding towns and adjacent cities, as
well as building codes, if available. All factors
which pertain to the local community should be
abstracted from this material. It would be in
order to arrange an informal meeting with the
Zoning Board to seek its ideas and recommenda-
tions. Usually the Building Inspector is present
at such a meeting and would provide the regu-
lations for construction in the area. Zoning
Boards frequently meet privately to give opinions
to those seeking advice so as to conform with
local planning. Some brief antenna literature
should be left with the Board. This might cover
briefly the description and purpose of antennae,
length required by frequencies, necessity of
height, and authority on TVI and BCI; including
references in the literature, if needed. So often,
Board members have little working knowledge
of the necessity of an antenna and this is under-
standable because it is a specialized field.

After a lot of pen-scratching and leg-work
the committee should be well fortified with
enough information, and ready to recommend
a proposed ordinance. Don't worry about the
legal wording—all Boards have an attorney who
will put the regulations into their proper phrase-
ology. In areas where there already is antenna
zoning, the committee can review the ordinance
for the need of additions, corrections or up-
dating.

In addition to the zoning project, the antenna
committee will have become more familiar with
the functions of local government. Another com-
pensation is the opportunity of associating with
the really splendid people that are attracted to
local government today. It is hard to realize how
many people still think that those who run our
towns are fat, stupid and smoke cigars. Actually,
they are sharp, considerate and extremely
courageous. Dealing with the public is a tough
job and many times these emplovees are poorly
compensated for their civic work.

|ZﬂNING’ BoRRD l

A Zoning Ordinance

The following Antenna Ordinance of the
Town of Irondequoit is only submitted to il-
lustrate what can be expected in the way of an
ordinance and probably will not apply to every
locality.

Irondequoit has a population of 60,000 people
and is a highly residential suburb of the city of
Rochester, N.Y. Basically, the above procedure
was used to amend a previous ordinance and
had the cooperation and help of the Antenna
Committee of the Rochester Amateur Radio
Association, a club of about 400 hams.

Antenna Zoning Ordinance
Radio-Television Antenna Structures

Definition: Radio-Television antenna structure
shall mean structural members used to support
an antenna as well as the antenna itself, exclud-
ing non-rigid antenna wire.

A) An antenna structure may be installed with-
out necessity of a building permit on or at any
building within the following limits:

(1) Maximum of 16 ft. height above the roof
or ridge pole except that a single vertical pole
may not exceed 21 ft. above the roof or ridge
pole.

(2) A free standing antenna tower may not
extend above the ground more than 21 fi.

B) Anv antenna structure exceeding the above
height restriction and up to 45 ft. maximum re-
quires submission of evidence of structural sta-
hility to the Building Department and when ac-
ceptable, a Building Permit will be issued for
the same. All structures shall be subject to a
reasonable determination of structural stability
by the Building Department. Specifications of
manufacturer will be used by the Building De-
partment as a guide to determine structural
stabilitv. Alterations which do not affect struc-
tural stability will not require another permit.
C) Any antenna structure over 45 ft. in height
and exceeding the above restriction requires sub-
mission of structural stability as in (B) above and
further requires favorable action by the Zoning
Board of Appeals.

D) Pre-existine antenna structures including
those on temporary permits shall be permitted
without the necessity of obtaining a building per-
mit hereunder.

This Ordinance approved and adopted by the
Irondequoit Town Board on June 4, 1964.

Some of the terms above may sound strange to
some hams but just as we have a vernacular all
cur own so do people working in zoning. Perhaps
a brief and partial explanation is necessary 10
show how these terms and values were used in
the above ordinance.

Radio-Television Antenna: Used to encompass
all antenna types under a common ordinance.
Antenna Structure: Includes all types of towers
and poles with the antenna attached. Originally
only antenna Towers were controlled by zoning
because they constituted an accessory structure
[Continued on page 104)]
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the United Nations Amateur Radio Club

BY GEORGE ELLIS*

The members of this club are taking advantage of a local educa-
tional TV program, “Electronics at Work,” to build their knowledge
of electronics and to secure amateur licenses for new members.

wo events highlighted recent activities of

the United Nations Amateur Radio Club

—a well attended Family Field Day on
Long Island and club enrollment in a pioneering
electronics course currently being telecast in the
New York metropolitan area.

The Field Day, held at Old Westbury Gardens,
Old Westbury, L. 1., was arranged by United
Nations Radio Club member Charles Krolewski
(WA2ONI). Fifty members, their wives and
guests, turned out for the event, the fourth to be
held by the club, which extended cordial in-
vitations to YL's, XYL's and Harmonics. While
the ladies explored the park’s 70 acres, the hams
erected the club’s four new 50-foot galvanized
steel masts. The two antennas (N/S, E/W) pro-
vided excellent contacts on the 40-20-15 meter
bands. Many South American, European, Mexi-
can, Canadian, and United States stations were
worked, all contacts being delighted to hear from
the UN hams.

Harmon Schievink, WA2O0BC, operated a
Heathkit DX-100 transmitter and a Hammar-
lund HQ-145 receiver. Frank Moran, W21SC
operated and tuned the rigs, while Jerry Doherty,
WIUYK, who operated a Johnson Viking
Valiant and a Collins 75-S1 receiver, checked
equipment. Walter Strysko, W2ZUB, designer
of the antennae system, was club photographer
for the day. For their help in making the outing
a success, Park Director Eaton and his staff re-
ceived a vote of thanks from the club.

The pioneering television program. a 90-lesson

*Rm. 915, 475 Filth Ave., New York, N.Y.

course entitled “ELECTRONICS AT WORK.”
came to the UN Radio Club’s attention through
an article in CQ Magazine. Produced by John
W. Wentworth, manager of the Current Con-
cepts in Science and Engineering Program at
RCA, and well known to the club’s older hams,
the course is designed to furnish an understand-
ing of the basic principles of electronics and
their major applications in communications
syslems.

Because of the convenience of taking the
course at home, and its low cost, the UN Club's
executive committee urged the membership to
take advantage of this new opportunity to in-
crease their knowledge of the electronics field.
The committee also alerted the club’s interna-
tional members to a recent U. S. law allowing
aliens, whose native lands have reciprocal agree-
ments, to obtain an Amateur License to operate
in the United States. With the help of the club’s
code classes, “Electronics at Work, and the as-
sistance of advanced members, a student should
be able to obtain his license after six months of
study, the committee said.

Twenty six of the club’s members initially en-
rolled in Electronics at Work, but the course
generated such enthusiasm that the nine addi-
tional members also enrolled. The course winds
up in May.

The UN Club, which presently shares quarters
with other organizations, hopes to obtain per-
manent space in the UN Building during the
next year for its growing membership and for a
well equipped radio shack where members can
welcome their many contacts. a

A code class at a United Nations Amateur Radio Club
meeting in their room on the 5th floor of the U.N.

building.
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RTTY From A to Z

BY DURWARD J. TUCKER,* W5VU

Part Vil

The author has traced the RTTY subject all of the way from basic theory and
practice, teletype machines, and the actual RTTY signal itself through the
amateur’s receiver. Now, with the RTTY signal at the output of the amateur’s
receiver the natural question is, “What's next?”” The converter, that's what.

be prone to answer the question, “"What's

next?” by stating, “You have just now
reallv gotten to RTTY with converters or al
least the part that is really something new for
vou,” The next article of this series, including
this article, will deal principally with the con-
verter, as will a number of others later on.

Smn&z RTTY old timer, with a sly grin, might

The Converter

The terms Converter or Terminal Unit (TU),
as used in RTTY, mean the same thing. The
commercial services probably stick to the name
Terminal Unit more so than amateurs do. How-
ever, the amateur uses the name interchangeably.
so I will do likewise. This is the mysterious black
box brieflv touched upon earlier. The purpose
of the unit is to take the two RTTY tones from
the output of the receiver and not only convert
them into d.c. pulses but do it in such a way that
perfect copy or as near perfect copy as Is pos-
sible is obtained.

One finds various frequency shifts being used
on the air, some wide, some narrow and many
of them, regardless of the shift being used, op-
erating off the desired frequency or frequencies
that they are supposed to be on. Some operators
only use RTTY on the high frequency or v.h.f.
bands for local or semi-local communications,
while others only operate on the 14, 7 or 3.5 mc
band or bands where selective fading, QRM and
QRN is rampant. You may wonder why these
seemingly irrelevant facts are mentioned at this
time. Actually, facts such as these alter the re-
quirements of a converter. For instance, a par-
ticular converter design may give an outstanding
performance in the v.h.f. bands while on the
twenty meter band its performance may leave
much to be desired.

From the above. one wonders if there is any
one converter that will serve all needs. Let us
suppose, for instance, that one has been for-
tunate enough in obtaining a very good set of
filters of the commercial variety for say 2125
cycles and 2975 cycles to use in building a con-

*6906 Kingsbury Drive, Dallas 31, Texas.

verter. Some commercial filters of this type have
extremely steep skirts and are very sharp indeed.
The converter is built with great anticipation,
using these filters. Finally the converter is
finished and the operator breathlessly turns it on.
Imagine his disappointment when he discovers
that many of the signals are so far off from the
850 cycle shift that he can not get both the
mark and space signal through his converter at
the same time. He adjusts his receiver so that
the mark signal is squarely in the middle of the
passband of the 2125 cvcles filter. Now he finds
that the space signal misses the passband of the
2975 cycle filter altogether or else it 1s so far
cut on the edge of the passband that it 1s highly
attenuated and hardly usable. If he adjusts his
receiver so that the space signal is squarely in the
middle of the passband of the 2975 cycle filter
then he finds that the above is true for the mark
frequency of 2125 cycles.

From this example, the beginner may be quick
to assume that it is best to use broad filters and
to avoid the use of sharp filters. That would
not be a lasting solution to the problem at all
but would only lead to other problems far more
serious. This does not in any way close the
subject of filters, as we will have much to say
on this subject later,

Converter Types

Up to this point, all discussions related to the
converter have been associated with the audio
tone type of converter. There are actually two
general types. The other one, which has not
been mentioned up to now, is an r.f. type that
takes the RTTY signals at the i.f. section of the
receiver instead of at the audio output. The
r.f. type is usuallv more complicated and difficult
to build. Besides it requires that some modifica-
tion of vour receiver be made in order to get the
signals from the receiver i.f. section to the ter-
minal unit. As a general rule, limiting, amplify-
ing and detection is done at some radio fre-
quency such as 50 k¢ and the latter stages of both
types of converters are similar, if not identical.”

"McCoy, J.L., “Radioteletype Conversion from Receiver
ILE.,”" QST, Jan. 1960, p. 32.
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Fig. 41—Block diagram of the W2PAT Converter
described in the text.

'l_'hc r.f. type will not be discussed further here
since perhaps not one RTTY’er in twenty-five
uses this type of converter.

Converter Purposes

Actually, there is not a single reason for a
converter as many beginners may think, but
there are several reasons. The most important
and basic reason for the converter is that it takes
the two a.c. tone pulses and converts them into
a pulsing d.c. current to operate the selector
magnet of a teletype machine printer. Without
this most fundamental function, all of the other
reasons for the converter would be meaningless.
A further purpose of the converter is to do those
things that the receiver cannot do such as sepa-
rate the two a.c. tones (mark and space). In
addition, the converter, depending upon its de-
sign, may limit, amplify, or even supply a.g.c. to
the two tone pulses. It detects the two signals
and it may even change the time and/or ampli-
tude relationship between the two a.c. tone sig-
nals, unintentionally or on purpose to improve
copy.

Any amateur's experience with receivers
should have certainly indicated to him that there
1S more than one way to build or design a re-
ceiver. There are numerous factors that control
or dictate receiver design, the most important
of which is cost. On the other hand there are
certain fundamental design practices that be-
come standard such as the heterodyne principle
of operation.

The reference to receiver design was given be-
cause you have the same general considerations
in the design of an RTTY converter. An RTTY
converter may leave little or nothing more to

L{2AXT
T3K D.!llrln? .GGETF “
4TOK
in E— =
iN34
CR, cA,
150 +3w 100K
= iw

Fig. 42—Input circuit of the W2PAT converter shows the
two IN34 diodes used for clipping.
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be desired of it when used on the six meter
band and be highly unsatisfactory when used on
the twenty meter band, as pointed out earlier,
From this it should be realized that this is not
to be, nor can it be, one short treatise on con-
verlers.

W2PAT Converter

The W2PAT converter was about the first real
popular basic design in converters and was by
far the most popular unit of its day or any other
day, for that matter.!” Now, many years later,
one still finds a number of these units around,
or various versions of it. The circuit diagram
has been reproduced in the ARRL Handbook
for many years. A block diagram of this unit is
shown in fig. 41. The unit begins with two
IN34 diodes hooked in opposite polarity across
the first half of a dual triode 6SL7 (now shown
as a 12AX7 in the current ARRL Handbook).
This dual triode forms two limiter-amplifier
stages. The mark and space signals are split at
this point by the mark and space filters and each
signal i1s fed to its respective detector (2 of a
6SL.7 or 12AX7 dual triode tube). Each detected
signal controls a keyer tube (%2 of a dual triode
6SL7 or 12ZAU7 tube). These two kever tubes
operate the teletype printer either directly or
indirectly through the use of a relay.

The details of the input circuit of the W2PAT
converter in fig. 42, showing diodes CR; and
CR»>. Diode CRs is back biased 0.3 volt. The
action of these two diodes limits the audio volt-
age to the grid of the 12AX7 tube to about 0.6
volt even when the audio voltage applied to this
circuit is as high as 30 volts. The limited voltage
applied to the grid of the 12AX7 varies from
about 0.15 volt to 0.6 volt, for an input voltage
variation of about 1 volt to 30 volts from the
receiver output, A simplified version of the diode
portion of the circuit of fig. 42 is shown in fig. 43.
The wave from the receiver to the input of the
limiter-clipper is shown in (A4) of fig. 43 and

1"Bernstein, M., "“An Inexpensive Radioteletype Con-
verter,”” QST, Jan. 1953, p. 44,
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Fig. 43—Shown above is simplified version of the diode
circuit shown in fig. 42.




the wave at the output of the limiter-clipper that
is applied to the grid of the 12AX7 tube is
shown in (B) of fig. 43. It will be noted that
CR; removes the negative half cycles of the
wave and that CR» clips off the top portion of
the positive half cycles of the waves as shown
in (B). Further inspection of (B) shows that
the wave is now virtually a square wave and
considerably reduced in amplitude. In practice
the forward resistance of CR; is not zero, so
not all of each negative half of the wave will
be clipped. For the same reason all of that por-
tion of the halves of the wave beyond the back
bias of 0.3 volt will not be clipped, so in practice
the output from this limiter-clipper circuit 1s
almost 0.6 volt for an input voltage of 30 volts,
as previously stated.

Further limiting and clipping as well as am-
plification and stabilization of the signals takes
place in both halves of the 12AX7 limiter-
amplifier stages. The output from the second
half of the 12AX7 is a fairly constant 15 volts
when the audio output signals from the receiver
vary from less than | volt to 30 volts.

The limiter-clipper-amplifier functions of
these two stages, especially the amplifier action,
should be well known to most readers. However,
it might be well to briefly cover the operation
of triode tube clipper circuits., The basic triode
clipper circuit is shown in its simplest form In
fig. 44. When the positive peak of the input
voltage wave exceeds the negative voltage of
the bias battery C the net voltage on the grid
is positive and grid clipping takes place. This
action is similar to the diode clipping action on
positive peaks just described and graphically il-
lustrated in (B) of fig. 43. Negative peak clip-
ping will occur when the input voltage is suffi-
ciently large so that on negative peaks the nega-
tive signal voltage plus the negative bias voltage
C, bias the tube to cutofi. That part of the
negative half cycle, during which cut off con-
dition exists does not appear in the output.
Obviously, triode tube clipping has an advantage
over diode clipping: you may accomplish
clipping and obtain amplification of the signal

at the same time, Although the output signal.

has been clipped, it is possible, with a triode tube
clipper, for the output to exceed the amplitude
of the input signal.

L

O—

C
o— |1
Fig. 44—Basic circuit of a triode clipper and its input

and output waveforms. Note that the output while
clipped is amplified.

Now, let’s partially repeat but at the same
time amplify some details of the W2PAT con-
verter already touched upon. At this point, it
becomes necessary to separate the two audio
tones, mark (2125 cycles) and space (2975
cycles). The 12AX7 detector stage is a dual
grid leak detector stage with the signals fed to
the input of both detectors. The input to one
detector is supplied with an audio filter resonant
at 2125 cycles and the input to the other de-
tector is supplied with an audio filter resonant at
2975 cycles. The two signal tones are separated
by means of these two resonant filters. The mark
and space signals control the keyer tube, 12AU7.
More on the keyer tube later. Coupling from
each detector plate to the grids of the 12AU7
kever tube is by means of a neon NE-51 lamp.
These neon lamps act as switches which give a
more positive demarcation between the mark
and space pulses. W2PAT stated that the con-
verter will operate from signals that are only 6
db above the noise level.

The design of the W2PAT converter is rela-
tively simple compared to some other converters.
A general outline of the W2JAV converter is
given next. The actual operation of these two
converters will be covered in detail later.

W2JAV Converter
The next important radioteletype converter
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—— in the text.
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Fig. 46—Circuit of the W2AJV converter for RTTY work.

after the W2PAT converter, that received wide-
spread attention, was the W2JAV Converter.'!
The W2JAV converter used the W2PAT basic
circuit design but changed to 12AX7 tubes up
to the keyer stage which was changed to two
6AQS5 pentodes. The basic difference between
the W2JAV and W2PAT converters was that
W2JAV added two dual stages between the dual
detectors and the dual keying tubes. A block
diagram of the W2JAV converter is given in
fig. 45, which will give the reader a chance te
compare it with the W2PAT converter shown in
the block diagram of fig. 41. The complete
circuit of the W2JAV converter is shown in
fig. 46.

We have had much to say about upside down
signals and turn-over switches. so it is doubtful
if anyone had any difficulty in spotting S, as the
TURN-OVER, Or REVERSE switch in fig. 46, or have
any doubts as to its purpose.

It will be noted that the circuit of fig. 46 in-
dicates the use of a polar relay. This is a device
not covered up to this point, although we did
suggest the possible use of a relay in connection
with frequency shift keving earlier when that

""Kretzman, B., “An Improved Radioteletype Cunv:rtt':;
CQ, April 1958, p. 42.
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subject was covered. The polar relay subject will
be covered in detail later.

The W2JAV converter has improved selective
filters as well as good limiting. The W2PAT
converter used television width coils in the con-
struction of the two tone filters (mark-2125 cycles
and space-2759 cycles) whereas the W2JAV con-
verter used toroidal wound coils which have a
much higher value of Q than the conventional
core type coils such as the television width coils.
Naturally, the toroid-wound coils are much more
selective and desirable. At one time toroid coils
were not readily obtainable or well known in
amateur circles. RTTY has changed this. These
coils are now regularly advertised in many places
and most any RTTY er is acquainted with the
superior merits of the toroid-wound coils. An-
other important feature of this converter, which
is a carry-over from the W2PAT converter, is
the BALANCE control (50K pot—R;) which
makes it possible to change the ratio of the
mark and space signals being fed into the two
tone separating filters.

A significant difference between the W2PAT
converter and the W2JAYV converter is that the
latter added two stages (dual) that the reader

[Continued on page 105]
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Touch-Key Additions + + + +

BY ALBERT JACKSON,* VE3QQ

After some operating time it was

decided that several additions to the

Touch-Key' would be in order. These are a power supply to eliminate
the batteries and provisions for a long dash.

TER a number of months operation of the
A original Touch-Key arrangement, it was
decided to replace the batteries with a

simple a.c. supply, and to extend the keys
capabilities by the addition of a “long-dash”
circuit. The latter gives certain advantages not
normally found with electronic keys, and which

are desirable to some operators, including the
writer.

A.C. Power Supply

For those who can borrow 30 to 40 ma from
an existing 6.3 volt heater winding, one end of
which is, or can be, grounded, the circuit of
fig. | makes an adequate a.c. supply. It gives
approximate voltages of —8 and +1.2 to ground,
containing sufficiently low ripple. Diodes CRy
and CR» act as shunt regulators for the positive
output.

This power supply can be substituted directly
for the batteries and switch shown in the Touch-
Key schematic. A separate filament transformer
may, of course, be used as a voltage source,
making a complete power supply for the key, if
this proves to be more convenient.

am

™ 63uas NS08 1 ‘ - I-"“
.7 P ey 7o
1o Tins3e I‘

INS36 180

Fig. 1—The a.c. power supply shown cbove may be

used to replace the batteries needed for the Touch-Key

previously published. All the resistors are %4 waott
except as noted and all capacitors are in mf.

Long-Dash Circuit

In order to gain the great advantage of auto-
matic dashes as a feature of most electronic
keys, certain sacrifices have had to be made,
namely the ability to send the long-dash or
Morse zero. and to hold the key down for tuning
purposes. For operators who would like to re-
tain these capabilities, the circuit of fig. 2 can
be added to the Touch-Key. Touching both

*12 Third Avenue, Box 453, Arnprior, Ontario, Canada.
1Jackson. A. H., “The Touch-Key,” CQ November 1964,
page 28.
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Fig. 2—Llong-dash circuit that may be added to the
Touch-Key. Relay K; has a 2,500 ohm coil and is @
Potter Brumfield RS5D. It may be mounted, with Q,, on
the relay section of the original unit. All resistors are
% watt and the capacitors are in mf. The dotted lines
to the Touch-Key output are explained in the text.

>+ %

paddles at the same time will then actuate the
new relay in addition to the others, and give
the effect of “holding the key down,” if its con-
tacts are properly connected into the external
circuit.

The actual method of making this connection
will depend on your particular electronic key,
and involves these possibilities:

(a) You can connect the normally open con-
tacts of the new relay across the straight or
mechanical key input on your electronic key,
if it has this provision. If not, it may be an casy
matter to add such a feature. In any case, this
is the preferred method.

(b) As a last resort, the new relay may be
connected directly across the key terminals of
your transmitter, subject to the usual current
and voltage limitations for a small relay. This
will. however, present monitoring problems un-
less your side-tone Is controlled by the trans-
mitter keying system itself.

Note that a self-completing electronic key,
with either of the above arrangements. may
continue a long-dash to the end of the next
selected dot or dash character, after the key 1s
“opened”. This is, of course, of little or no con-
sequence in tuning or for making the odd zero,
and if such a set-up suits your requirements,
use the solid line connections for the relay
given in fig. 2.

Precise Control

More precise control of the long-dash can

be obtained by a small change in the new

[Continued on page 104]
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CO Reviews:

The Lafayette HA-350 Amateur-Band re-
ceiver. A cast-aluminum escutcheon at the
center dresses up the set and adds rigidity
to the panel. The S-meter is at the left win-
dow, the calibrated dial is at the right
window. The vernier-tuning dial in the
center is marked off with 100 divisions. The
preselector-tuning knob is ot the left center
and along the bottom row, left to right, are
the following switches: calibrator on-off,
band-selector, receive-standby, calibration-
reset, function, and noise limiter with the
phone jack at its right. The rf. and o.f.
gain are at upper right.

The Latayette HA-350 Receiver

BY WILFRED M. SCHERER,* W2AEF

UDGING from inquiries received concerning
the new Lafayette Model HA-350 receiver,
a considerable amount of interest is
evidenced therein. Whether this stems from its
being a moderately priced receiver with features
found in some more costly gear or if it is because
it is a piece of amateur equipment imported from
Japan, is not certain; but at any rate. having
had the opportunity of looking over the HA-350
and having put it through its paces, we'd like to
pass the low-down on it to our readers.

The HA-350 is an amateur-band-only receiver
(plus WWYV on 15 mc) for use on a.m., s.s.b. or
c.w. with full coverage using the following
ranges: 3.5-4.1 mec, 6.9-7.5 mc, 13.9-14.5 mc.
14.5-15.1 mc. 20.9-21.5 mc, 28.0-28.6 mc. 28.5-
29.1 mc and 29.1-29.7 mc. Selectivity is obtained
by means of a 2 k¢ mechanical filter and either
upper or lower sideband may be selected for
s.5.b. A dual-conversion system is used with
tuning obtained by a single-range stable tem-
perature-compensated v.f.o. which has a dial
calibrated in 10 k¢ increments spread over 600
kc. It is operated by a smooth drive mechanism
with a tuning knob that has a dial with 100
divisions marked on it for arbitrary reference
readings.

Other features include: crystal-controlled h.f.
heterodyne oscillator and b.fo.. preselector
tuning, high sensitivity, low noise. good image
rejection, S-meter, a.m. noise limiter, fast and
slow a.g.c., envelope detector for a.m.. product
detector for s.s.b. and c.w.. 100 ke crystal cali-
brator (crystal is optional). calibration reset,
solid-state power supply and auxiliary power
socket,

— — - — e

*Technical Director, tr. |
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Circuitry

Circuitry of the HA-350 is quite conventional.
but a number of short cuts are made which
reduce some of the components otherwise re-
quired and thus help keep down costs. yet per-
mitting excellent performance still to be ob-
tained,

Straight-through single conversion is used for
the 3.5 mc band and dual conversion is employed
on the other bands using part of the 3.5 mc
section for a tunable i.f., thus providing good
image rejection, high stability and requiring only
a single v.f.0. tuning range with the same incre-
mental calibrations for all bands. Referring to
the block diagram at fig. 1, operation is as fol-
lows:

Vi 1s an r.f. stage for all bands and is in-
ductively coupled through the preselector tuning
circuits to ¥a. which for 3.5 mc operation func-
tions as a second r.f. amplifier. The 3.5 mc
output of V. is connected to V3 through a 3.5-
4.1 mc bandpass coupler and is combined in Va
with signals from the v.f.o., V4, which tunes from
3955 to 4555 ke to produce an if. of 455 kc
that is fed to a mechanical filter which has a
2 ke bandpass at 6 db down, and a 6 ke width
at 60 db. The filter is followed by two 455 ke
1.f. stages, V5 and V. The product detector V..
the envelope detector CR; and the a.g.c. recti-
fier, V7. are fed from V.

The function switch, ;. shifts the input of the
a.f. stages to the output of the product detector
for s.s.b. and c.w. or to the output of the series-
type noise limiter, V5, connected to the a.m.
envelope detector. B.f.o. potential for the prod-
uct detector is simultaneously turned on when
the function switch is set for s.s.b. or c.w. Two
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separate crystals are switched in as needed to
provide sideband selection. When sidebands are
switched, the v.f.o. frequency is not auto-
matically shifted at the same time, so the re-
ceiver must be retuned 3 kc when sidebands are
changed.

The function switch also changes the a.g.c.
time constants, automatically providing fast
a.g.c. for am., slow a.gc. for ss.b. and c.w,
The S-meter is in a bridge arrangement between
the cathode and screen of Vg. When the r.f.
gain is reduced, the meter still is operative and
its zero setting does not change (a zero-set con-
trol is provided on the rear of the set).

Dual conversion is used for all the other
bands with Vs, then functioning as a h.f. mixer
in conjunction with the appropriate crystal-con-
trolled frequencies, from the heterodyne oscil-
lator Vap, needed to provide a 3.5-4.1 mc i.f.
for the input of V4. The number of crystals
required is held to a minimum by utilizing two
crystals for two different bands in some cases.
A 11 mc crystal is used for both the 7 mc and
WWYV bands, an 18 mc one for the 14 mc band.
25 mc for the 21 and 28.5 mc bands, 24.5 mc
and 25.6 mc for the 28 and 29.1 mc ranges re-
spectively. When the same crystal is used for
two ranges, the v.f.o. must be tuned in opposite
directions for each band; that is, it must be tuned
clockwise to increase the receiver frequency
when the crystal frequency is lower than that of
the band in use, and in a clockwise direction
when the crystal frequency is higher than the
band involved. “Reverse” tuning is not uncom-
mon in present day gear.

Another saving is realized by the 600 kc tuning
range of the v.f.o. which makes it possible to
cover the entire 10-meter band with three crys-
tals instead of four, customarily required when
only a 500 kc range is available.

“Preselector tuning” is used at the input and
output of the first r.f. stage. An economical
feature here i1s that only two coil ranges are
used. One covers 3.5 through 7.5 mc, the other
14 through 30 mc. Panel markings indicate the
proper preselector setting for each band.

Al 5004
AF, Ohdput

The output of the 100 kc crystal calibrator is
fed to the antenna circuit through a crystal
diode to increase the 100 k¢ harmonic levels on
the higher ranges. The power supply uses silicon
diodes in a full-wave center-tap circuit and a
VR tube supplies regulated B-plus to all the
oscillators and to the screen of V. The latter
is used to stabilize the S-meter bridge circuit.

Construction

The HA-350 is well built using a copper-
colored anodized-steel chassis and an aluminum
panel with a heavy cast-aluminum escutcheon
for the main dial and the meter windows and
for the vernier-tuning arrangement. An exten-
sive amount of shielding is used with the v.f.o.
and the second mixer both completely contained
in the same enclosure above and below the
chassis. The preselector-tuning capacitor and the
b.f.o. each are contained within separate cans.
The “front-end” section is separated from the
rest of the set with partition shields below the
chassis and when the cabinet 1s in place, the
front end is almost completely shielded. The
dial-drive mechanism consists of a smoothly
operating pinch drive in combination with a
set of split gears installed in a heavy metal
casting. The mechanical filter is mounted along
with tiny mnput and output transformers on a
small printed-circuit strip screwed to the chassis.

Besides the main tuning knob, other controls
are: preselector tuning, r.f. gain, a.f. gain, band-
switch, function switch and calibration reset.
Slide switches are used for turning on the crystal
calibrator and the noise limiter, while a toggle
switch takes care of the send-receive function
for standby use. The rear apron has an SO-239-
type coax connector for the antenna and a
three-terminal screw-type connector strip for the
speaker and 500-ohm a.f. outputs. A convenient
feature here 1s that the terminal-screw heads,
besides being slotted, are knurled so that they
may be manipulated by hand. You don’t have
to scurry around for a screw driver when con-
nections are to be made. An octal-type auxiliary
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socket supplies heater and plate power, 500-ohm
a.f. output, a.g.c. and receiver-standby control
circuits. The antenna input also is bridged to the
socket for converter use. Another nicety is that
a socket plug is furnished which has a plastic cap
that threads onto the plug, so removing the cap
does not require prying it off with a screw driver
as is so often otherwise needed.

Performance and Operation

Having had some disappointing experiences
with imported gear in the past, we were some-
what apprehensive as to what sort of perform-
ance would be forthcoming with the HA-350,
but happily our fears were dispelled, as
may be evidenced from the following measure-
ments and the results obtained with on-the-air
operation.

The receiver sensitivity measured 1uv for 10
db signal-to-noise ratio for a.m. on all bands.
With s.s.b. and c.w. it amounted to 0.5 uv with
12 db S/N on 7 and 3.5 mc and with 15 db S/N
on the higher bands.

The selectivity measured up to the figures
given earlier for the mechanical filter and no
spurious responses outside of the filter passband
could be found. Sideband suppression at 1 kc was
—350 db for one sideband, —40 db for the other
sideband. This difference was accounted for by
a variation in the placement of the carrier-crystal
frequencies in relation to the filter passband (due
to crystal tolerances). In practice, sideband sup-
pression was excellent and when the bands were
crowded, we experienced fewer difficulties with
QRM and monkey chatter than usual. Good
low-frequency a.f. response was obtained using
either sideband, in fact s.s.b. signals had more
natural-sounding voice quality than customarily
heard. On the other hand, due to the relatively
narrow bandpass of the mechanical filter. a.m.
signals sounded somewhat muddy and although
some improvement could be realized by tuning
the receiver to the edge of an a.m. sideband.
good quality and better intelligibility could be
obtained by using either one of the sideband
positions and tuning to zero beat with the a.m.
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Top view of the HA-350. The v.f.o. and 2nd
mixer enclosure is near the center with the
metal casting containing the gear-drive mech-
anism toward the panel. The oblong-shaped
component, horizontally positioned at right cen-
ter, is the mechanical filter. The pre:elector
tuning capacitor is covered with the shield at
the upper right corner.

carrier. Also, if an annoving heterodyne from
another a.m. station is present, vou can then
switch to the other sideband and get rid of the
interference.

When the going gets rough, the c.w. operator
may find somewhat better than 2 kc selectivity
desirable. but a good dodge in this case is to use
signal-signal-type reception to eliminate adja-
cent-channel QRM. This can be done simply
by switching to the opposite sideband position.
As pointed out earlier, this will require retuning
the receiver 3 kc at the same time.

Image and Spurious Responses

Image rejection was —65 db on 3.5 and 7 mc.
—60, —55 and —45 db on 14, 21 and 28 mc
respectively, I.f. rejection (3.5-4.1 mc) was —55
db at 7 me¢, —60 db on the higher bands. In this
respect, very strong 80-meter signals could be
weakly heard when the other bands were used.
especially if a multi-band antenna covering the
s0-meter band, such as a trap type. were em-
ployed. If any confusion should arise as to
whether or not a weak signal is 80-meter feed-
through or an in-band signal. it is only necessary
to detune the preselector and note if the signal
diminishes or disappears. If it does, it will have
been an in-band signal, if not, you're hearing
80-meter feedthrough. Any persistent annoyance
in this connection could be eliminated with an
80-meter trap installed at the receiver input and
which can be switched out when 80-meter re-
ception is required.!

One or two oscillator birdies were found on
some of the bands, but these were all less than
an equivalent input signal of 1 v, except one
at 14,065 kc which was at the 3 uv level. (There
Is a trap, accessible from the rear of the set. for
adjusting this one to the minimum level).
Spurious responses of this nature are not un-
common in multiple conversion receivers, even
in the high-price jobs.

'Miller slug-tuned coil Z20A686RBI, adjustable 3.8-8.5
ph, shunted with 270 mmf. Connect trap between feedline
and receiver antenna input. Adjust for maximum at-
tenuation on 3.5 mc band. Then use trap when receiving
on all bands, except 3.5 mc.




A.G.C.

A.g.c. characteristics were such that at signal-
input levels between 10 and 100,000 wv the
average increase in a.f. output for each 20 db
increase in r.f. signal input was 5 db. Both the
fast and slow a.g.c. time constants worked out
satisfactorily with the modes for which they were
intended. The slow release for s.s.b. eliminates
pumping and dynamic a.f. amplitude distortion:
however. the recovery at the end of your own
s.s.b. transmission is slow unless the receiver
'« disabled during transmitting periods, which
of course is the normal method of operation.
This can easily be arranged with the HA-350
by wiring the send-receive standby terminals of
the auxiliary plug to the vox control relay of the
transmitter. During standby. the receiver-dis-
abling circuit opens the B-plus line connected
to several points in the r.f. and if. section, so
any external relay contacts must be normally-
closed ones without any ground connections.
With some transmitters an auxiliary relay may
then be required. On-the-air s.s.b. operation
posed no other problems and no difficulties were
found in obtaining sufficient a.f. level for good
anti-trip operation.

Receiver Gain

The overall gain when switching from band
to band was more uniform than normally en-
countered, being within *4 db. The S-meter
readings on all bands for a 50 wv input signal
averaged S-9 plus 15 db and the S-meter calibra-
tions were somewhat less than the standard of
6 db per S-unit. There was plenty of a.f. gan
and the maximum a.f. power output was 1 watl
with 8% distortion at 1000 cycles. The resistive
antenna-input impedance on all bands held
closely to 50 ohms.

Stability and Calibration

Starting from an ambient temperature of 68°
F.. the warm-up drift during the first 15 minutes
was 1.2 k¢ with 400 c.p.s. the following hour
and 200 c.p.s. or less per hour thereafter. Bang-
ing the cabinet resulted in some evidence of
frequency vibration, but was not serious enough
to be detrimental during normal usage. A.C.
line-voltage variations of = 10%., centered at
115 v., produced a frequency shift of no more
than 15 cvcles on any band.

The number of revolutions of the tuning knob
for each 100 kc of band coverage varies from
one to three-quarters, since the v.f.o. frequency
range is not quite linear; nevertheless, by noting
the number of vernier-dial divisions required to
cover each 100 kc segment indicated on the
main calibrated dial., a close approximation of
the number of kc per division may be had for
the section of the band in use. The 10 kc calibra-
tions on the main dial are spaced at an average
of a little less than “&” apart, so the readout
accuracy is limited to 2 or 3 kc. A yvellow and
4 white scale on the frequency dial are calibrated
in opposite directions. The dial window also
has white and yellow numerals to indicate which

band range corresponds to the white and yellow
scales. The actual frequency is determined by
adding the number of kilocycles indicated on the
main scale to the band-range numerals. These
numerals also have a dot or a triangle marked
next to each one to indicate which sideband
position is to be selected by the function switch
where SSB1 is similarly marked with a dot.
SSB2 with a triangle. These are the sidebands
which are normally used for operation with the
corresponding bands. Operation of the tuning
mechanism was very smooth and backlash
amounted to no more than 100 c.p.s.; however,
for those not accustomed to tuning in s.s.b., the
tuning ratio may be a bit on the fast side.

When the crystal calibrator was used, some
confusion existed on the higher bands in selecting
the correct beat. since multiple beats could be
heard near each 100 kc point. The best way
to determine the proper spot was to select the
strongest beat and one which does not diminish
when the preselector is detuned.

The WWYV range tunes in the same direction
as the 3.5 mc band and covers 14.5 to 15.1 mc,
so that WWV will appear at 500 on the white
scale.

Difficulties and Modifications

The only difficulty that was discovered was
that the 2nd i.f. stage clipped on very strong
s.s.b. signals and caused distortion. The problem
was brought to the attention of the manufacturer
so corrective measures will probably be taken in
later models.

A simple modification found useful was to
reduce the gain on the 3.5 and 7 mc bands which
was considerably higher than that of the other
bands. The job was done by disconnecting and
removing the red lead from between the band-
switch and coil LM; and then connecting a
3900-ohm resistor between the bandswitch ter-
minal and the coil terminal that has another red
lead which runs over to coil LMa.

We're probably a bit finnicky, and as such we
preferred a bit slower a.g.c. for s.s.b. with a
[Continued on page 98]

WLl L -

Bottom view of the HA-350. The center enclosure covers

the underside section of the v.f.o. and 2nd mixer. A

partition at the left shields the front-end. The b.f.o. is
shielded in the can at the upper right.
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A NEAR DISASTER

BY E. H. MARRINER,* W6BLZ

Marconi, the father of communication, was
trying hard to impress stockholders in his
new company by establishing a communications
link across the English Channel. Whether or not
his company would get any backing depended
upon his ability to maintain communication
across the channel between Wembley, England
and Wimereux, France twenty-four hours a day.
Capt. B. Baden-Powell, the founder of the
Boy Scout movement went over to France to
witness the demonstration. During the day-time
the wireless equipment worked fine and messages
were flying back and forth. About sundown the
equipment went dead for no apparent reason.
Inspecting the equipment, and the antenna. they
could find nothing wrong. Here is a description
of what happened in Baden-Powell's own words
back in 1899 in a letter addressed to the London
Times.

“Through Mr. Marconi’s kind hospitality 1
have had the opportunity of watching message
after message pass throughout the day, at all
times and under all conditions, transmitted by
different senders, even including myself. Scarcely
a single letter has gone wrong, even though ex-
periments were frequently tried to test new in-
struments or altered dispositions. A little
anecdote of my experience may not be out of
place as instancing the rarity and strangeness of
breakdown. About ten o'clock one night, we at
Boulogne attempted to ring up the South Fore-
land station. There was no reply. Doubtless, we
thought, the attendant was having trouble with
the equipment. After an interval we rang again.
but no answer came. Could the instrument be
out of order? A careful examination was made
0 our equipment, tests were applied, but no
fault could be detected. Could anything be wrong
at the other end of the line? Again and again
we rang up, but all to the no good. A fresh
receving instrument was installed and all of the

IH the early days of Wireless Telegraphy,

*528 Colima Street, La Jolla, California.
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This short historical note might be more
aptly titled “How Log Keeping Began.”

wires carefully overhauled. We went out into
the black darkness of the night and tested and
pulled at the vertical wire suspended from the
great mast outside just to make sure that it was
intact. An hour or more had passed, the greatest
anxiety being displayed by the three officials. It
had to be owned that the system had broken
down! And there we sat in blank amazement,
utterly at a loss to account for this apparent
disaster to the great system in which we had
all put such faith. Suddenly the bell rang! A
short formal message followed, and then, in
reply to our eager enquiries, came forth the
prosaic message, “Have been away to supper.”
That is an incident that is not likely to occur
again, for I expect that the epicurean telegraphist
has since had almost as anxious a quart d'heure
as did Mr. Marconi that night.”

I would like to guess that Capt. Powell’s
description caused future wireless stations in-
evitable log keeping which has been a plague to
all radio operators to this day. n
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Muodilying The

BY ROSS F. FOX,* W8PZX

HT-3¢

The performance of most transmitters can be improved by adding a.l.c.
to increase talk power and replacing the rectifier tubes with silicons.
How to do this and the benefits derived are described below.

ANY times I have heard hams asking
M others if they knew of a way to add

a.l.c. or replace vacuum tube rectifiers
with silicons in their transmitiers. There have
been many good articles on these subjects, but
some readers tend to pass up theory articles,
not wanting to modify their sets and then have
them not work right. Most like to see an actual
case history and then follow suit.

On contacts when they would ask me, “What
is your rig and what kind of linear are you
using?"” and |1 answered, “HT-32 running bare-
foot,” they would tell me that I seemed to have
a little more punch than the usual barefoot rig.
I attributed it to the a.l.c. and silicons, but
mavbe it was because conditions on the band

*319 Clark Road., Arlington Heights, Cincinnati, Ohio.

Fig. 1—Circuit showing the modifications necessary to
add a.l.c. to the HT-32. Those components whose part
numbers end in A are added parts. Points marked X are
where lines are broken. Heavy lines indicate new wires
to be added. The switch shown center is FS-1R.

were extra good. Seriously though, they do ask
for the circuits.

These circuits have been in use for over a
year, with many tests and good reports, domestic
and DX, from 75 to 10 meters. This question
1s almost always asked, "Did any of the original
set parts show any damage?” None have been
changed because of failure since the installation.
If for any reason vou would want to change
back to the original circuit, it would not take
too long and no damage is done because existing
holes are used.

The a.l.c. can be used in any set with class ABy
in the p.a. and a low level amplifier stage to
control. Before the a.l.c. was installed the setting
couldn’t be run above 4 on the AubpIO LEVEL con-
trol without reports of splatter. With a.l.c. the
gain control can be run all the way up but this
will vary with different mikes. The higher the
gain control can be run without poor quality or
splatter, the more the talkpower. With a.l.c. in
the HT-32, the gain has been run all the way up
with no adverse reports. There are no adjust-
ments to make as it i1s fully automatic.

A.L.C. Installation

The circuit showing how the a.l.c. is installed
in the HT-32 is shown in fig. 1. The r.f. signal
developed across R, an added resistor, is fed
to CR;x» and CR».. The rectified voltage i1s fil-
tered and applied to the section of the FUNCTION
switch labeled FS-I1R.

Parts are mounted on a tie strip under the
6146 sockets. The interstage shield opposite the
DRIVER TUNE tuning capacitor is a good place
to mount it in the HT-32.

Rectifier Replacement

The replacement of the SR4G rectifiers with
silicons is a bit more of a mechanical problem.
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Fig. 2—Circuit of the HT-32 power transformer shows

how the two rectifiers are replaced with silicons. The

component valves are discussed in the text. The circ'ed
numbers are the rectifier socket pin numbers.

For the usual power supply handling 6146’s. ten
rectifiers with a p.i.v. rating of 600 volts and
a current rating of 750 ma is adequate.

Tophat or epoxy silicons are suitable since
these are most easily obtained and reasonably
priced. A rating of 750 ma may seem a little
high but they will run cooler and the life of a
rectifier seems to have a direct relationship to
temperature. It is best to use capacitors across
the rectifiers. Disc ceramics of about 0.001 mf
are cheap insurance against transients from the
transformer and also the ones developed in the
silicons themselves.

When changing a 5V4 to silicons use six with
capacitors as with the SR4 above. The output
voltage in the low level stages will 2o too high,
so install two 150 ohm 5 wass wire wound re-
sistors, one in each leg, to get back to near
normal voltage, other transmitters mayv need
some experimenting. The 150 ohm resistors also
make good surge limiters for high capacity input
filters. If the higher voltage supply has a high
inductance choke input. the choke and trans-
former secondary resistances will act as surge
limiters.

Another common question is whether to use
resistors across silicons. Ordinarily the answer
is no; if they are put in without knowing the
rate of leakage up to the avalanche point they
can actually lower the p.i.v. of the stack. With
high current silicons that have poorly defined
avalanche points, resistors should be used to
keep a few from taking all the voltage. To raise
the p.i.v., sometimes it is more economical.
instead of buying resistors, to just add more
silicons since each one only drops the voltage
from one half to one and a half volts. Adding
more does little to lower supply output voltage.

Changing to silicons takes 20 watts of steady
filament drain off the power transformer. so
over 40 watts more input can be run with less
heating. There is a slight rise in screen and about
100 volts rise in plate voltage which gives a
little more input without hurting anything be-
cause most transmitters were designed on the
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Fig. 3—Method of mounting the silicon rectifiers on top

of the transformer (T-4) is illustrated above. The h.v.

leads can reach through the vent holes as shown. The

top cover is supported by four brass rods 1%4” long

tapped at both ends. The two 100 ohm resistors are
located on the rear board.

conservative side. There is so much less heat
the fan can be removed if you wish.

Mount the silicons under the top cover of
the power transformer on insulated boards, this
is a very convenient place. They are covered up
and completely safe, yet there is easy access.
Once in a while it is a good idea to check for
shorted ones especially a short time after initial
installation. Some fellows use tube bases and
plug them in. One of these was made up and is
in use in an HT-37 replacing the SR4GY. o
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BY URB LE JEUNE,* W2DEC

Here and There

ACS5 Bhutan: Gus should be showing up as
ACSA about the time you read this. He and
his wife Peggy will be there for a year. A trip
to AC3 land is planned for the very near future.
(Tnx W2EAF)

CR4 Cape Verde Islands: After a real dry spell,
this spot is finally back in business again in the
person of CR4AJ and CR4BB. George, CR4Al,
has been very active of late both in the American
band and below 14200, usually 14115. He speaks
very good English and has a very strong signal.
CRA4BE also on c.w. normally on 17-1900 GMT

14020 and 21075, also 7012, 0200. (7Inx
NEDXA)
FB8ZZ Amsterdam Island: FB8ZZ, operator

Lionel. is now fairly active on s.s.b. He some-
times listens in the American Phone Band and
then its anyone's guess just where he might
listen.
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