


SWAN W 2708 ”

SSB TRANSCEIVER

The 5 band deluxe 270-B, with a power rating
of 260 Watts P.E.P., is a complete self con-
tained radio station with built-in AC power

supply and speaker in one compact, portable
package. You can take it with you on vaca-

tion or business frips, operate from your
motel room, your boat, car, or hide-away
cabin. All you do is connect to an AC power
~ source and antenna, plug in your mike and
~ you’re on the air, with enough power to work
. theworld,
The Swan Cygnet 270B is a world traveler.

And the price is a world beater! $499

@SWA ~n

ELECTRONICS

305 Airport Road
Oceanside, California 92054
A Subsidiary of Cubic Corporation

SWAN 1200W

1200 WATT LINEAR
AMPLIFIER WITH SELF
CONTAINED AC POWER
SUPPLY

We built this little gem to go with our
Cygnet 270B. But when word got around
that Swan had a 1200 Watt amp with a
built-in AC power supply, for just two
hundred and ninety-five bucks, all h---
broke loose. Production has finally
caught up with sales again, so see your
dealer soon.

OSsSwan

ELECTRONIGCS

305 Airport Road

Oceanside, California 92054

A Subsidiary of Cubic Corporation
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GHICAGO

CHICAGO AMATEUR
CLUB BRINGS SUIT

Chicago. Under city zoning ordinances,
Chicago has forbidden amateur radio
stations to be set up in residential
areas. According to information pub-
lished in the Chicago Daily News, the
ban can only be waivered on payment
of a special $100 fee.

Proceeding on the grounds that such
anti-ham legislation 1s unconstitutional,
a group of Chicago amateurs (the
Chicago Area Radio Club) filed suit in
district court, charging the city with
attempting to regulate a service that is
already being regulated by the federal
government. The suit seeks to have the
U.S. district court enjoin the city of
Chicago from enforcing its ordinance
and from collecting fees for waiving
such ordinances.

in supplying this information to 73
News, Art Housholder (K9TRG), man-
ager of Spectronics, Inc., a Chicago
area ham radio firm, said the action of
the city and the counteraction on the
part of the CARC were topics of

OUTLAWS HAM RADIQ!!
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U.S. Navy Radioman First Class Larry
Hollingsworth sets up personal phone
patches for crew members aboard the
frigate Yarnell, reducing the impact of
transglobal separation between family
members,




discussion at club meetings around
Chicago and on ham radio nets. Most
of the comments, he indicated, were
directed against the inequitable city
ruling. He also expressed concern that
'should the court favor the city rather
than the amateur operators, other met-
ropolitan areas might follow suit, deal-
ing a crushing blow to amateur radio.

NO-MONITOR
REPEATER
OPERATION PROPOSED

The editor of 73, Ken Sessions
(K6MVH), has submitted a proposal to
the FCC that calls for toned repeaters
to be allowed to operate without the
requirement for UHF monitoring. Un-
der present rules, no remotely operated
repeater may be used unless the speci-,
fied repeater licensee is monitoring
from the UHF control point stipulated
on his license. The rules make it
impossible for the sole owner of a
repeater to operate his repeater from a
mobile or from any site away from his
control point.

Sessions’ proposal would make it
legal for continuous monitoring to be
abandoned when certain fail-safe
measures and tone control have been
incorporated into a repeater system.
Tone-burst and whistle-on repeaters,
under the proposed ruling, would re-
quire no fixed-control-point monitor as
long as effective automatic measures
have been incorporated into the re-
peater design to suspend operation of
the repeater when its emissions deviate
from the rules of the Commission.
Untoned repeaters would continue to
fall under existing rules.

MODERN NAVY USES RAN RADID AS MORALE BOOSTER

Lucius Seneca, an ancient philosopher,
once said, “It is through the essence of
letters that friends are, in a manner,
brought together.”

Although Seneca was talking about
letters one writes, his thoughts can also
be applied to the call letters of ham
radio station WBOBDH. aboard the
guided missile frigate USS Harry E.
Yarnell, presently circling South
America on Unitas XI operations.

Bringing people together via ham
radio and telephone patches is the
off-duty “pleasure” of radioman Larry
Hollingsworth. “It is a pleasure to be
able to set it up so one of the men on
the Yarnell can talk to his wife or
girlfriend back in the States,” empha-
sizes Hollingsworth.

Running WBQBDH is Hollings-
worth’s hobby. His main job is radio
watch supervisor and controller at
Yarnell’s communications division.

Instrumental in establishing
WBOBDH before Yarnell departed her
home port at Newport, Rhode Island,
Hollingsworth obtained an FCC license
and was designated supervisor of the
amateur radio activity,

“It has really been fantastic,” Larry
says. “"We have been gone two months
and I have completed almost 400 calls.
It is a real morale booster when we are
8000 miles from home.”

Unitas is an annual training exercise
involving the United States and the
major maritime nations of South
America. Larry and the Yarnell will
circle South America and return to the

United States in mid-December.

A real asset of the service has been
demonstrated in situations where an
emergency is involved. One chief petty
officer on Yarnell received a letter
from his wife saying they had suffered
a very serious fire in their home. “The
letter lacked many details which were
important to the chief so we placed a
call home via the ham setup,” Hollings-
worth stated.

A Navy wife, who is presently living
in Norfolk, Virginia, and whose hus-
band is on the Yarnell, in a letter to
the Yarnell's commanding officer,
wrote: “Larry’s efforts have certainly
helped bridge the miles between my
husband and myself, and those four
wonder words, ‘I love you — over,’
have kept us close in spite of the miles
that separate us. It is warming to know
there are those who understand the
voice of a loved one can make a long
separation at least bearable.”

“We really have received out-
standing cooperation from ham opera-
tors throughout the United States,”
the radioman said. “‘Almost all phone
patch stations we contact seem more
than willing to help us place our calls.™

He does encounter the humorous
aspect also. He was talking to an
operator in the midwest one evening
and the man agreed to make phone
patches for Yarnell men, However, the
operator’'s wife was using the phone
and after ten minutes of idle chatter
over the airwaves, Hollingsworth final-
ly had to thank the man and sign off.

Originally from Albia, lowa, Hol-
lingsworth presently makes his home in
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to R. A. Kobold,

Middletown, Rhode Island, with his
wife Lynda and two children, Lee and
Lynette.

Larry 1s anxious to talk to any
operators in the world who would like
to contact him on the air or by writing
to him in care of the USS Harry E.
Yarnell (DLG-17), Fleet Post Office,
New York. Phone patches to the States
are actively sought and QSL cards are
available.

GALAXY MOVES TO LINCOLN:
Something Big in the Offing?

Lincoln NB. The acquisition of Galaxy
by Hy-Gain is now complete, according
spokesman for
Hy-Gain Electronics. The company has
brought all Galaxy’s operations from
Council Bluffs, lIowa to Lincoln,
Nebraska. Kobold hinted of some
sparkling new products to be evolving
from the merger, but would not be
specific as to detail.
Galaxy watchers seem to think an
unveiling of something new could take
lace at the big SAROC convention in
as Vegas this coming January. Ac-
cording to reports from within Hy-
Gain’s executive offices, the company
has reserved six booths for the occa-
sion. This “extravaganza™ attitude
could point to an announcement of
something the company feels spectacu-
lar,



AMATEURS IN ACTION |

Coast Guard Commends Ham
For Meritorious Service

Washington, D.C. Admiral P. G. Prins
has personally expressed thanks on
behalf of the U. §. Coast Guard to J. P.
Corrigan, a radio amateur who pro-
vided communications with a ship at
sea during a personal shipboard emer-
gency.

In a letter to Corrigan, the admiral
reported: "On the afternoon of August
26, it was reported that the radio
operator on (the ship) Stella Lykes had
apparently suffered a heart attack. This
denied normal communications with
the ship and required that all informa-
tion be passed through the ship’s ama-
teur radio. From that time through the
evening of August 29, when the ship
arrived in Honolulu and transferred the
patient ashore, you maintained highly
effective communications, passing
medical advice for the U. S. Public
Health Service, rescue operations infor-
mation for the Coast Guard, and port
arrangements for the ship’s agent,
Oahu Railway and Terminal Ware-
housing Company.”

By way of expressing the apprecia-
tion of the Coast Guard, Admiral Prins
said, *“Your diligence and constant
willingness to help are noted with
pleasure. 1 feel that this has been an

outstanding display of the humani- |

tarian spirit of amateur radio operators
everywhere.”

Copies of the admiral’s letter were
sent to the Lykes Brothers Steamship
Company, employer of the cited ama-
teur, to Oahu Railway and Terminal
Warehousing Company, and to the U.
S. Public Health Service in Honolulu.

FEARLY 73 BRINGS $25!

The January 1961 issue of 73, good
copies of which sold just three vears
ago ftor as little as $10, now is bringing
$25. This issue, one of the rarest of the
early 73 issues, was bid to the $25
price at the ham auction at the ARRL
National Convention. This issue feat-
ured the first published circuit for the
RCA Nuvistor and was in wide demand
during the early 60s. Now, with JFETS
and things, the issue is more of value as
a collector’s item. The article on using
the Eico modulator with the Johnson
6N2 also helped make that particular
ISsue rare.

HAM OPERATOR HELPS

BOY GET CRITICAL
OPERATION -

(Reprinted from Florida Skip)
by WA4ABY

Josef Darmento (W4SXX) has won
the recognition of his community and
the plaudits of the ham radio fraternity
for his assistance in helping a small
[talian child receive a crucial heart
operation. His able use of ham radio
paved the way for 4-year-old Fabio
Piampiani to undergo a heart operation
last month by Houston's famed Dr.
Michael DeBakey.

On June 9 Joe intercepted an urgent
plea on 20 meters from [1BAX, Roger,
a doctor in the Adriatic Sea fishing
village of Civitanove. Roger outlined to
Joe that the child had an atrophied
right ventricle and would die if he
didn't get an operation within three
months. Responding, W4SXX then
contacted his wife visiting in Austin,
Tex., who in turn talked with Dr.
DeBakey in Houston. The famous pio-
neer of heart transplant surgery gave
his tentative approval for an operation
at no charge, if the child could be
brought to Houston.

Darmento, a Merritt Island resident
and a physicist with the Air Force
FEastern Test Range, relayed this infor-
mation back to Italy and arrangements
were made for the boy’s trip to the
United States. Concerned Italians do-
nated nearly $6,000 so the boy could
receive another chance at life. Finally,
during early July little Fabio Piampiani
made the trip from Rome to New York
and on to Houston. W4SXX enlisted
the aid of three New York hams

HAMS CITE

IN CONGRESSIONAL RECORD

Washington, D'C'The Honorable
Emilio Daddario, Connecticut ap-
pointee to the house of representatives,
pointed to the service of U.S. radio
amateurs during a meeting of the house
in September. I'rom the Congressional
Record comes the account of
Daddario’s speech, which said in part: .

I rise today to call attention of the
House to the valuable services per-
formed by amateur radio operators —
“hams’’ as they are frequently called.
Operating their own private radio sta-
tions, hams render emergency assist-
ance in providing communications
during disasters such as Hurricane
Celia. We have all read accounts of
such activities and are well aware of
the invaluable help these volunteers
provide, What is not so well known Is
the continuing assistance hams provide
in alleviating a most human problem —
the loneliness and suffering that comes
from the separation and lack of com-
munications between our servicemen
and their families, Those of us who
daily see our wives, children, and close
friends forget that there are hundreds
of thousands of young people whose
contact with their families is limited to
letters and occasional photographs.
Like the concerned public servants
they are, hams have stepped forward to’
lend their aid and provide radio com-
munications facilities so that service-
men abroad can talk to their loved
ones at home. Using ‘‘phone patch”




OVER 2000 ATTEND ARRL
NATIONAL IN BOSTON

by W2NSD

The Boston ARRL National Con-
vention was an unqualified success this
year with well over 2000 amateurs and
their families in attendance, setting a
record for ARRL National Con-
ventions in recent years.

The sad part was the tiny display
area, a far cry from a few years back
when most of the manufacturers in our
hobby supported these National Con-
ventions. Outside of a few distributors,
the main displays were by Drake,
Mosley (Carl himself was there, by
gosh!), Cushcraft (Les Cushman was
there!), National, Swan, Signal One,
etc., plus a few newcomers such as
Ten-Tec, Ehrhorn, Lee, etc. Even the
most avid scrounger of data was hard
put to spend more than a few minutes
in the exhibit area.

As outlined last month, pressure
from HQ prevented the convention
committee from permitting any 73
personnel from participating in any
way in the programs. Fortunately 73
was able to get a small auditorium
room for one of the convention days
and hold several FM forums, meetings
and discussion groups, show slides
of Jordan, discuss incentive licensing,
and keep conventioneers from starving
to death with good New Hampshire
freshly squeezed cider and homemade
donuts. Many thanks were received
for the feed from convention goers
with either stunned pocketbooks or
stunned taste buds from eating at
the local restaurants.

The proliferation of local hamfests
and conventions has put a strain on the
larger manufacturers, but perhaps they
should make every effort to save
enough time and money to support a
national convention, for without their
support a convention looks more like a
small-town picnic and is disappointing
to amateurs who“have come from afar
for the expected gala affair.

(K2JSO, W2IOM, and WB2CBP) to
assist the boy’s mother in finding the
right plance from JFK airport to
Houston.

Sorrowfully the child died on the
operating table July 12. But at least
the boy had a chance at life he
wouldn’t have had if it weren’t for ham
radio.

In an editorial entitled Humani-

tarian Ham, the newspaper Cocoa To- |

day said, “We think this is a fine
example of man’s humanity to man.”

For his pivotal role in this out-
standing example of the good in our
hobby, Florida Skip last month saluted

Josef Darmento as “Ham of the |

Month.”

equipment coupled directly to their
own radio receivers and transmitters,
hams call friends and parents of ser-
vicemen on the telephones and let
them talk to their absent soldier iIn
Vietnam who use military radio facili-
ties over there. Acting as the vital link,
the ham provides a much needed human
contact between individuals separated
by the war,

Lele Defilippis (HB9AMY), at right,
poses with two others of his recent
all-band DXpedition to Liechtenstein.

QSLs are to be mailed to HB9AMY.

Box 768, Lugano 1, Switzerland.
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RADIO AMATEURS
“FILL IN” FOR
LOST LANDLINES

Cuba, NY.When a work crew acci-
dentally cut through an underground
telephone cable recently, the local civil
defense group was alerted immediately,
bringing to life an organized commun-
ications network revolving around a 2
meter M repeater.

According to Gailerd Perkins
(WB2IDQ), eleven stations, working
through the Mt Chaos repeater
(WA2UWT). were deployed at key
positions to plug what the Ocean
Times Herald referred to as the *‘tele-
phone gap.”

Volunteers manning mobile radios
supplied through the CD office’s
RACES network — and some CB’ers —
patched together an emergency net-
work by which the Cuba Memorial
Hospital and the fire, police, and am-
bulance services of the community
could maintain instant contact.

A local CD official said that no real
emergency arose during the phone out-
age, but the network was ready and
operative ‘‘jus. = 2ce.”



Swiss Government

Okays EM Repeaters

Switzerland. The Swiss Government has
given the go-ahead to amateurs who
want to put up repeaters on the 2
meter and 450 MHz amateur bands.
Due to the narrow operating spectrum
in the 2 meter band only the input or
output of a repeater can be placed in
that band: the other end ofthe repeater
system must be placed in the 450 MHz
region.

Swiss amateurs are expected to set
up their repeaters with inputs on the 2
meter band where they can make most
effective use of mobile range.

NARS Ops Break
URF DX Record

U. S. Hq., Ft. McPherson, Ga.— Bill
Byrd (WA4HGN) of Muscle Shoals,
Ala., and Paul Wilson (W4HHK), of
Collierville, Tenn., set out to break the
UHF DX record, and break the world
record they did!

Bill and Paul are both amateur radio
operators, and members of the Third
U. S. Army Military Affiliate Radio
System (MARS), as AD4HGN and
A4HHK, respectively. Both are inveter-
ate experimenters, anxious to advance
the “‘state of the art™ in their avocation

H

INTERNATIONAL NEWS

From IARU Region 1 News: “AROUND THE REGIONS”

AUSTRALIA:

The Wireless Institute of Australia
has secured permission for the use of
slow-scan television on all amateur
bands as authorized in Australia. The
bandwidth of emissions shall not ex-
ceed that of an A3 signal. Identifica-
tion is to be by call sign in visual form
on the televised picture and by tele-
graphy on the telephony sound chan-
nel.

BULGARIA:

The 7th National Convention of the
Central Radio Club of Bulgaria was
held on 26 April 1970 in Sofia. Dele-
gates from amateur clubs approved the
methods of development of amateur
radio in Bulgaria. The convention cal-
led for further development of SSB

telephony and VHF/UHF amateur
communications in this country.
DENMARK:

The following information con-

cerning reciprocal licensing has been
submitted by the Danish Posts and
Telegraphs.

The Danish General Directorate of
Posts and Telegraphs is prepared to
consider applications from aliens pro-
vided that they will stay in Denmark
for a reasonable period of time and
provided that they have a certain firm
connection with Denmark.

case whether a license will be granted
or not. If a license for operation in
Denmark is granted, this will be done
without a renewed technical examina-
tion and code test.

GERMANY:
The Distrikt Niedersachsen has
plans to establish another training

course in Wolfsburg which is supposed
to take place during the Easter holidays
of 1971. Talks with the management of
the Wolfsburg Youth Hostel have al-
ready been opened and it is most likely
that the course will materialize.

The training will include lectures on
techniques, laws, and regulations for
amateur radio, and training in Morse
code.

GHANA:

The latest edition of “9GI News”
reports the tenth anniversary of the
inauguration of the Ghana Amateur
Radio Society. The number of licensed
amateurs in Ghana is now shown as 40.

MALTA:

The Malta Amateur Radio Society
has obtained the use of a historic
building, known as the Zabbar Gate,
for use as its headquarters. The build-
ing originally formed part of the forti-
fications erected by the Crusaders. The

NIGERIA:

NARS reports considerable interest
in amateur radio at the Kaduna Poly-
technic from where a station is active
under the call SN2KPT. The licensee of
SN2KPT is David Wilcox, G2FKS. It is
hoped that arrangements can be made
to acquire, without payment of cus-
toms dues, equipment suitable to start
a club station. Certainly it seems right
that an educational institution should
be able to obtain a concession from the
authorities.

SWITZERLAND:

In Switzerland there were 917 ama-
teur licenses in force at the end of
1969. Membership of USKA at the
same date totaled 790 full members
and 655 associates.

The regulations governing amateur
radio have undergone some slight
modifications in 1969. The minimum
age for obtaining a license was lowered
from 17 to 15 years. Operation of
repeater stations is allowed on 450MHz
and 2m.

USA:

The Foundation for Amateur Radio
Inc., a nonprofit institution devoted
to advancing the interests of ama-

teur radio with its headquarters in
Washington, D. C., announces the esta-
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Caveat Emptor?:
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Price — 82 per 25 words for non-
commercial ads: $10 per 25 words for
business venture, No display ads or agency
discount, Include yvour check with order,
Deadline for ads is the 1st of the month
two months prior to publication, For ex-
maple: January 1st is the deadline for the
March issue which will be mailed on the
10th of February, Type copy, Phrase and
Eunctuute exactly as vou wish it to appear.

o all-capital ads. We will be the iq ge of
suitability of ads., Our responsibility for
errors extends only to printing a correct ad
in a later issue, For $1 extra we can
maintain a reply box for you, We cannot
check into each advertiser, so Caveat Emp-
tOor. .

DIGIT ONE CONTROL DEVICES:
Decoders, encoders, logic processors,
autopatch, power supply. Compact,
plug-in solid-state modules. Applica
tion Notes/Catalog. Write Pli;)ltunﬁ.
Box 73-ST. Bellbrook, OH 45305.

ROCHESTER, N. Y. will again be
headquarters for the huge W, N, Y.
Hamfest, V. H. F. Conference and Flea
Market, ]Vlay 15,1971,

CLEGG VENUS 6M SSB TRAN-
SCEIVER, matching AC 416 sugply.
speaker; excellent, $250. Also NC-98,

matching speaker; good, $565. K1EOP,
1234 Ridgebrook Ct. S, E., Grand
Rapids MI 49508, Tel. (616)
455-1594,

FOR SALE OR TRADE: Frequencie
Meters BC221;TS174;TS323. All with
Powersupply and Modulation. Lamp-
kin 205A Deviation Meter. Make offer
for cash or trade for Griddiposcillator:
Distortion hnalyzerr, RF Volt meter or
what have vou. KLHIDD Walter Tille-
%15161351 Furr Drive, San Antonio TX

CLASSIFIED |

RED HOT! 5RK Delta Tri-bander —
Sensational breakthrough in Delta
Loop design. Proven outstanding DX
ant. Highest quality; also heavy duty
high performance quads. Check our
low prices. Island Elecfronics 4102
Ave, S., Galveston, Texas 775350.

NOVICE CRYSTALS: 40-15M —
$1.38: 80M — $1.83. Free flyer. Nat
gtéiggﬁtte Electronics, Umatilla FL

FABULOUS OLD TIME RADIO SHOWS
on tape. Drama, comedy, mystery.
Catalog $1.00 (refundable with order).
RADIO RERUNS, P.O.Box 724, Dept.
73. Redmond, Wash. 98052,

2M FM - GALAXY FM-210. Complete
with power booster for mobile or
1156V operation. Used for 73 tests
only. $200, less crystals. Wayne Green,
73 Magazine.

FABULOUS CONDITION! SB301 Re-
ceiver with 400 Cycle CW Filter, $265;
DX60A Transmitter and HG10B VFO,
$70. Jan WB6VRN, 1201 Grand Vista,
Monterey Park CA 91754.

SALE: Super Pro 600 for Rack Mount.
J. Modeste WA2LGJ, 615 Casanova St.
Apt. 1. Bronx NY 10459. Tel: (212)
329-0147.

SR-2000 AND AC SUPPLY, realigned
by 1st, will ship purchaser’s expense,
best reasonable offer. J. Richeson,
Yolo High School, Rt. 1 Box 1900,
West Sacramento CA 95691.

I5 JOHN F. RIDER PERPETUAL
TROUBLE SHOOTER MANUAL for
sale — $350 — or would trade for
Swan-270-OR-Heath-101 — OR sim.
Trnsevr, 1. S, Olson (Wn6agh) Box 337,
Mendocini CA 95460.

THE 20th ANNIVERSARY DAYTON
HAMVENTION will be held on April
24, 1971 at Wampler’s Dayton Harra
Arena, Technical sessions, exhibits,
hidden transmitter hunt and an inter-
esting program for the XYL. For infor-
mation write Dayton Hamvention,
Dept. 7, Box 44, Dayton OH 45401.

SELL APACHE XMTR with SB-10
Adaptor, $100, Also Drake 2B w/Xtal
calibrator & spkr, $180. Paul Reuter,
W-9-Rov, Robinson IL 62454. Tel.
(618) 544-2234.

' EDITORIAL |

THE NA“RU CURSE by Dan Whitsett W4BRE

Of the 300 or so countries [ have
worked the past four years, two or
three stand out as being unusually
exciting contacts. These stand out not
necessarily because they were the most
rare, but because of the effort I had to
put out to get them — or maybe the
unusual manner in which they were
worked. Just recently I made what has
to be one of my two most exciting DX
contacts. Nauru is certainly not the
rarest catch on the band, but for some
reason it had eluded me throughout
my DX chasing. 1 had seen in the
various DX columns and magazines
where the fellers were occasionally
working Nauru, but never once did I
hear him. The main reason was perhaps
that his operating hours would have
meant for me to be on between 1-4
a.m., and | felt confident that someday
I would find him on during my regular
hours. The months went by and still no
Nauru. The call changed from VK9 to
C21, and 1 continued to look for him.
Then my confidence began to fade, as |
began to read that the only operator
there, C21JW, would be closing down
for good very soon.

Then | saw in Gus’ “DX’er” that
the middle of June was the deadline, |
had one week to find and work
C21JW — a station that I had not been
able to find for 27 months.

So, with seven days in which to get
the job done, I set my alarm clock the
first night for 1 a.m. Listening until 4
a.m., I didn’t hear anything of C21JW,

WAGFYC, one of the guys I had asked
for assistance on the first night of this
“mission impossible.” He told me that
C21JW was on 14.128, and that he
would try to break them, and hold him
for me. I leaped out of the bed, and
like Jim Ryan setting the world’s
record four-miler, I dashed into the
ham room, turning on every switch
| could find.

Just knowing that he was on the
air, and that I knew what frequency
was more than I could handle and still
keep cool

Just as the receiver warmed up, I
heard WAGFYC on CW on 14.128.
Then some Australian came back to
him and said, “Sorry OM, but C21JW
just QRT’d, and QRT’d for good, since
he's packing up to leave Nauru.”

There is no way in the world I can
explain my feelings upon hearing those
words . . .but I believe every true DXer
will know the emotions I felt.

But then, I heard a *“‘break,” and a
voice said, “This is C21JW, I'm still
listening,”” Oh Happy Day! My heart
almost leaped out of my chest. Even
though he stood by for WA6FYC I
started pounding the keyer, “C21JW
DE W4BRE PSE PSE PSE K.”

He came back, he came back
...I've got him! Oh hang on . . .don’t
have a heart attack yet .. .please hang
on until we exchange reports.

He turned it to me, I gave him a
report and I was in the process of
usLing him to listen for me in the



of radio communications. They have
conducted endless experiments; de-
signed, built, and modified equipment,
much of it furnished by MARS; and
tried new techniques in preparation for
their record-breaking communications
feat on 2300 MHz this summer. Bill,
father of three, works for the Tennes-
see Valley Authority as an instructor
of student generator plant operators.
Paul, also married and the father of
two, is a television broadcast engineer
for a station in Memphis, Tenn.

On July 9, Bill drove a panel truck
to a place called Sunset Rock near Bon
Air, Tenn. Inside the truck was seem-
ingly enough exotic radio equipment
to monitor a space flight, and on a
trailer behind, looking not unlike a
large mechanical turtle, was a specially
tuned and rigged 10-ft. dish antenna,

Working from an elevation of nearly
2000 ft. above sea-level, and using an
astrocompass to point his dish antenna
in precisely the right direction, Bill
first attempted to contact Paul on the
morning of July 10. Repeated attempts
that first day were unsuccessful, but
early on July 11 another call brought
the looked-for response: “‘This 1s
W4HHK reading you loud and clear!"”

The record thus established was for
249 statute miles, as established by
aeronautical charts. And the record is
now official, having been recognized
garly in September this year by the
American Radio Relay League.

To the uninitiated, the distance may
not seem very astounding in this age of
moon voyages and globe-girdling com-
munications. But the record set by
Byrd and Wilson was at a frequency of
2.3 GHz — approximately four times as
high as that of the highest-frequency
UHF TV stations on the air in most
parts of the United States.

At that frequency, and even at
those as much as 75 times lower,

Aliens have to adopt the usual members of MARS
procedure when applying for an ama- building
teur hicense (submit an application to work. A

plan to restore the
and undertake conversion
picture of the Zabbar Gate

the general directorate). It will always with members of MARS appeared re-

depend on a decision in each individual cently in the **Malta Times.

communication is normally limited to
line-of-sight, or the horizon. And 249
miles is more than 160 miles beyond
the horizon in the location used by Bill
and Paul.

Also, there’s the matter of power.
Commercial UHF TV stations routine-
ly use more than a million watts of
power to send an acceptable signal 50
miles or less. Bill and Paul communi-
cated over their record-breaking dis-
tance using less than 1 kW, the legal
limit.

It all adds up to a most impressive
achievement, especially when one re-
members that it was accomplished by

two amateurs using mostly home-built
or modified surplus equipment. If the
two southern gentlemen who accom-
plished it will excuse the expression,
their feat stands as a notable example
of modern yankee ingenuity.
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Paul M. Wilson of Collierville, Tenn.
stands beside the antenna used in his
radio moon bounce experiment. Wilson
is a member of the Third US Army
Military Affiliate Radio System which
provided most of the parts he modified
in order to build his imposing radio
station,

blishment by it of a Hospitality Com-
mittee with the objective of providing.
visiting foreign licensed radio amateurs
with an opportunity to meet some of
our local active hams and if desired

—.w'sit a local amateur station.

(L-R) A4HHK and AD4HGN. Opera-
ting as WAHHK and WA4HGN on the
amateur 2300 MHz Band, set a new
tropo-scatter distance record on 11
July 1970, when a two-way contact
was made between Bon Air, Tenn. and
Collierville, Tenn., a distance of 249
statute miles.
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bROSOBAND RESULTS

WAR, NSS, NPG.,and AIR had a
combined total of 8,208 QSOs during
the twelve hours and forty-five minutes
devoted to the military-to-amateur

crossband portion of the communica-
tion tests. Included in this total were
197 air/ground QSOs made by Navy
aircraft on the east and west coast.
Commemorative QSL cards have been
mailed to all contacts that could be
identified. Any amateur who has not
received a QSL card confirming his
contact should address a request for
confirmation to the appropriate sta-
tion, or Armed Forces Day Contest,
Attention: Headquarters, U.S.Air
Force, PRCOM, Room 5BS53l, The
Pentagon, Washington, D. C. 20310.
This request must include the ama-
teur’'s call sign, the station worked,
time of contact, and the frequency
utilized by the military station.

/3 GOES TO VIETNAM

The 43 MARS stations in Vietnam and
Thailand are all getting copies of 73
now on a gratis basis through the
efforts of Alex Scherer A9EU of
Ottawa, Illinois. It is hoped that this
amateur radio magazine will interest
the many operators at these remote
stations in getting on the ham bands
and in pursuing amateur radio when
they return to the U.S.




MERRY XMAS AND HAPPY NEW
YEAR from WQCVU, lowa's most
truthful station. Generally on 20 meter
SSB. Collins KWS-1 and 7T5A-4. Telrex
Optimum spaced beams. WQCVU,
Chas. W. Boegel, Jr., 1500 Center Point
Road N. E., Cedar Rapids [A.

TR4 & AC3 just factorv checked and
alined. First Certified check for $450
winner., David Beckwith, W2Qm,KM,
Box 226, Pompton Lakes NJ 07442,

TECH MANUALS — R-390/URR.
R-390A /URR. TS-186D/UP. BC-639A..
R-274/FRR, OS-8C/U, $6.50 each:
R-274/FRR, OS-8C/U, 6.50 each;
TS-174/u, TS-175/U, TS-323/UR.

$5.50 each. Hundreds more, S. Con-
salvo, 4905 Roanne Drive, Washington
DC 20021.

HA-460 AND TR-108, both lightly

used, $75 each, ppd. David Welty, 320
N. Eiackstﬂne. Turare CA.,

HAM-M ROTOR AND CONTROL,
$94.95. Ideal Christmas gift for Dad.
RGBU foam coax $.10 a foot FOB.

Monte Southward, WBBGZQ, RI1,
Upper Sandusky OH 43351,
BUY, TRADE, SELL USED RE-

CEIVERS, or trade for new general
merchandise. Available HQ-200, 51S8-1
SX-122 and BC-7T99B. 10-day money-
back guarantee. 30-day warranty on
parts and labor. Steven Kullmer, Ever-
green Hatchery, Dysart, lowa 51114,

FOR SALE EICO 720 xmtr — $45.00;
Johnson 6N2 xmtr — $45.00; HA-1
Kever w/VIBRO Keyer —
$65.00;ARC-5 revr w/115 VAC p.s. —
$20.00: Novice Xtals - $.75; Regency
GT-523 mobile C' B’ xevrs — $35.00
each: EICO 221 VTVM — $20.00;
AC-1 QRP xmtr — $20.00; P-2 SWR
meter — $15.00. Need cash for %{adu-
ate school. Will ship collect. R. O.
Lust, WB9DWG, 320-4 North Tratt St.,
Whitewater, WI 53190,

TOLEDO MOBILE RADIO ASSOCIA-
TION’S 16th ANNUAL HAMFEST
AND AUCTION will be held February
21, 1971, Lucas County Recreation
Center, Maumee, Ohio. $1.00 registra-
tion, Open table sales. Map and info
write: TMRA WBHHF, ox 273,
Toledo, Ohio 43601,

GREENE Center dipole insulator, with
... or ... without balun. See November
issue 73, page 107.

SAROC, January 7-10, 1971, Flamingo
Hotel Convention Center, Las Vegas,
Nevada. S'épunsnred by Southern
Nevada ARC, Inc., Box 73, Boulder
City, Nevada. Advance registration
+14.50 per person accepted until Jan-
uary 4, reFulur registration at door,
includes Flamingo Hotel Late Show
and drinks, Sunday breakfast, Cocktail
parties, technical seminars and meet-
ings, ARRL, DX, FM, MARS, QCWA,
WCARS-7255, WPSS-3952 and
WSSBA. Ladies program. Flamingo
Hotel SAROC room rate $12.00 plus
room tax, per night, single or double
occupancy January 3 through 12, 1971,
Mail accomodations request to Fla-
mingo Hotel. Mail advance registration
to SAROC, W7PRM, Club president.

W7PBV, SAROC Convention chair-
man,
DRAGON FLY antenna, for

20-40-75 meters
compromise ...
opment ...

_w. NO (raps ... no
eight months in devel-
one feed line ... SWR one to
one guaranteed. Construction drawings
$5.00. Box 423, Wakefield RI 02880,

FOR SALE: Heathkit HW 32, $85.00;
mint condition, M. Kaufman, 36 Har-
vard Ave., Brookline MA 02146.

MSI-DTL INTEGRATED CIRCUITS:
Guaranteed new — gates $.56, F/F
$.72, dual F/F $.92, MSI $2.00, dual
Lamp drivers $1.60. Other inexpensive
arts. Mitch-Lan Electronics Co., Dept.
370, P, O, Box 4822, Panorama City
CA 91412,

CAPACITORS. 100 MFD at 3 kv.
Aerovox or Sprague, 6 x 8”7 x 14",
Single terminal welded steel cans. 2 for
$35.00, FOB. WS5DAU. Box 1443,
Hobbs NM 88240,

FOR SALE — MAKE OFFER: Gonset
GSB-100, SSB XMTR; Hammarlund
HQ-110C; Homebrew 800 watt linear.
John MecLean, 5603 N. 12th Ave.
Phoenix, AZ 85013

FM CRYSTALS FM-210. They're ac-
curate, by International. Transmit: 146

92 146.25, 146.28, 146.31, 146.34,
146.46, 146.76. 146.94. Receive:
146.76. 146.88, 146.94. $5 each,

singly or in lots. Wayne Green, 73
Magazine.

WEST COAST HAMS buy their gear
from Amrad Supply Inc. Send for
flver. 1025 Harrison St., Oakland CA

but I did talk with several Californians
who had worked him. I told them of
my plight, and asked them to call me if
they should hear him.

The next night when I heard some-
one mention his call, my hopes got up
and I called in . . .but he had just left a
few minutes before. Knowing he was
around somewhere, 1 frantically
scarched the band that night, but
absolutely nothing.

The fourth night my clock again
went off at 1 a.m. Bear in mind that |
would only have been asleep for an
hour or so, and when the clock would
go off, it would scare me half to death.
Again | found a QSO where C21JW
had just signed out to go look for a
friend. I searched the band and found
his friend, but no Nauru.

Again the fifth night. . .nothing,
The sixth night, same story — and I
was beginning to believe I had the
Nauru curse.

On the seventh night, which was
going to be my last try since he was
due to leave in a day or so, and since
there was no way in the world I could
survive this ordeal any longer, I tuned
the band for two hours. . .all in vain.
Finally giving up, admitting that the
Great White Father didn’t have in his
plan for W4BRE to work C21JW, I
staggered off to bed.

I must have only been in bed for 10
minutes or so when the phone rang,
scaring me out of my wits; it was

——

phone band, when, forgetting that my
amplifier was tuned up around 14.275,
Blam! FUSES BLEW! OH NO! I've lost
him. I've LOST NAURU, WE
HAVEN'T YET EXCHANGED
REPORTS.

If I thought I was panicked when
6I'YC first phoned me, that was nothing
compared with now. I WAS OUT OF
MY MIND. Well, I must have set a
world’s speed record because when I
got back on the air C21JW was telling
me that he couldn’t go to the phone
band because he had to leave. Good
enough, I was plenty happy just to get
the contact.

WAG6FYC and 1 moved up to the
phone band, and I was thanking him
.. .offering to send him money, my
car, my house, anything in appreci-
ation, and mopping the sweat off my
brow, trying to regain a little com-
posure, when “Break, Break, this is
C21JW.”

He had a change in plans, didn’t
have to leave just that minute, and
came up and ragchewed with 61FYC
and me for 30 minutes!

What an experience ...l was dying
to tell the people at the office and my
other friends about it...but no one
.. .absolutely no one but an honest-
to-goodness true DXer could under-
stand and appreciate this absolutely
absurd, insane, and ridiculous under-
taking, and why, after it was all over, |
would say to myself...it was well
worth it.

SELL HEATH DX-60A, 5 crystals.
Used very little Guaranteed to be in

good working condition. Make offer.
Arris Sigle, 543 N. 2nd, Osborne,
Kansas 67473.

VARIAC, 120 volt, 20 amp., uncased,
new $25.00 each pius shipping (25 lbs.
each). Brian Sherrett, TUSLOG, Dept.
6 Box 557, APO New York 09254.
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TIRED OF “MICKEY MOUSE"

TRANSCEIVERS? Immaculate

KWS-1, 75A4 (.800 MHz, 2.1 MHz

filters) all factory modifications. Com-

del, Shure 444, Will demonstrate‘
uarantee. Top-notch, $1,000, (813
46-5349, nights.

WANTED: Heathkit HA1l4 Linear
Amplifier with or without tubes,
HLY9KQ American Embassy, APO San
Francisco CA 96301.
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@%ﬁ;y Chrstmas
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Sage, who is celebrating her first
birthday on December 3l, my wife
Lin, and | all wish every one of you a
very merry Christmas. We're sitting
on one of those Heath Boonie Bikes,
by the way, and we have lots of fun
bouncing around the New Hampshire
hills and forest trails on them.

LML LN L

Director Green?

Many readers ask why I don’t run for ARRL
director since | know the organization so well
and have proposed so many ways of improving it.
Frankly, 1 somehow doubt that the executive
committee would waive the bylaw prohibiting
ham publishers from running for director, even
though they have in the case of ARRL stalwart
KONL.

It would be nice to be able to run for the job
and 1 think I could be a considerable help in
bringing the League into the 1970s if 1 were
elected. What, you ask, would | do as a director
of the ARRL to improve that conservative old
institution”

Better Directors

Probably the first thing [ would do would be
to try to encourage amateurs to run for director
in other divisions of the ARRL who are inter-
ested in improving amateur radio to replace those
directors who are there for the prestige of the
office rather than as true representatives of their
constituents. Little can be done to improve the
League until at least nine of the 16 directors
want to improve it. Right now it seems hopeless.

Sound Financial Basis

There is no excuse for the League losing
money every year! There are many ways to
increase mmcome and to cut expenses. By reducing
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the size of QST by a fraction of an inch so it
would fit on modern web offset presses and by
using more modern paper a saving of thousands
of dollars a month can be achieved. There are
many other areas where substantial savings can be
made without losing any valuable services. We
can see that the League investments are bringing
in a maximum return. We can plan ahead for
continued nonprofit operation, but an eventual
end to the tax-free status.

Washington Lobby

Only when the ARRL has a registered lobby
in Washington can it truthfully say that it
represents amateur radio. Such a lobby would
put an end to the doubletalk excuses from HQ
and would give amateur radio the first real
opportunity to protect itself in Washington. A
monthly newsletter to congress would be invalu-
able in laying the groundwork for a lobby.
Amateurs are making news all over the world, but
few outside of our hobby hear about it. We-need
to beat our drum. It is entirely possible that
much or all of the cost of a lobby in Washington
could be financed entirely separate from the
ARRL, thus keeping League expenses down.

Emerging Nations

The key to the future of amateur radio lies
entirelv with the votes of member nations of the
International Telecommunications Union at
Geneva. It would behoove us to keep this in mind
and devote some time and energy towards pro-
tecting our frequencies internationally. The ITU
is presently controlled by the emerging nations of
Africa and Asia and the League could be of great
help to many of these countries at little cost. It
could offer custom-made amateur radio regula-
tions for individual countries, complete with
amateur license exams. It could organize expedi-
tions to these countries to explain the value of
amateur radio to the heads of the countries and
their top officials. Club stations could be organ-
ized in the countries, probably in high schools. If
equipment is not available it could be arranged to
be donated by interested amateurs and manufact-
urers. Every effort should be made to assure
amateur radio votes at the I'TU.

A Modern QST

The club magazine would interest many more
amateurs if it were written in a warmer and more
friendly tone. It would look more like 1970 with
modern type and better layout design. Readers
might have more confidence in the League if
both sides of controversial problems were openly
discussed in QST. Some of the departments
which fill up so much of the space in QST could
be shortened or eliminated in the interests of
bringing information of interest to the most
readers.

Directors Meetings

The inability of management to get decisions
from the directors more than once a year has

(cont. on p. 102)
73 MAGAZINE



For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

Type EX Crystal

Available from 3,000 KHz to 60,000 KHz. Supplied only in
HC 6/U holder. Calibration is #.02% when operated in International
OX circuit or its equivalent, (Specify frequency)

MXX-1 Transistor RF Mixer $3.50

A single tuned circuit intended for signal con-
version in the 3 to 170 MHz range. Harmonics
of the OX oscillator are used for injection in
the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz

Hi Kit 20 to 170 MHz

(Specify when ordering)

OX OSCILLATOR

Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz
Hi Kit 20,000 to 60,000 KHz
(Specify when ordering)

395

$995

SAX-1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned input and link output.

Lo Kit 3 to 20 MHz

Hi Kit 20 to 170 MHz

(Specify when ordering)

PAX-1 Transistor RF Power Amplifier $3.75
A single tuned output amplifier designed to
follow the OX oscillator. Outputs up to 200 mw
can be obtained depending on the frequency
and voltage. Amplifier can be amplitude modu-
lated for low power communication. Frequency
range 3,000 to 30,000 KHz.

BAX-1 Broadband Amplifier $3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain. ldeal for SWL, Experimenter or
Amateur.

Write for complete catalog.

INTERNATIONAL

CRYSTAL MFG. CO.,, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102




Editorial by Ken Sessions

Last Chance for SAROC Flight!

me early indications, the upcoming “‘fun”
convention in Las Vegas (January 1971) will
be the biggest success of any ham convention
ever held anywhere — bar none. If you've got a
vacation coming, or if you would just like to take
the wife and get away for a weekend, by all
means attend! Even if your wife doesn’'t like
conventions, she’ll want to go to this one —
because Las Vegas is a magicland — probably the
only place in the world where you routinely
bump into TV personalities, movie stars, and
other famous personages. (Last year I poked Don
Rickles with a Motorola telescoping antenna.)

[f youre planning a West Coast vacation
anyway, here’s your chance to be really sneaky.
You can fly on one of SAROC’s two chartered
“champagne” planes (from New York or
Chicago), stay a full 3-night weekend at the
Flamingo, enjoy a couple of stage shows, and
buddy it up with hams from everywhere — all for
less than conventional airline rates.

As if that weren’'t enough, additional free
“flings” are being sponsored by public-spirited
groups and organizations. For example, Ham
Radio magazine is footing the bill for an all-you-
can-drink cocktail party on Thursday night; the
next evening, Swan Electronics is picking up the
tab for the same kind of arrangement. And the
FM boys in Las Vegas are planning a head-busting
three-night open house, with free hard, soft, and
hot stuff to drink.

The round-trip “‘everything included” plane
fare from New York is $229 (from Chicago, it’s
$199), and there’s a full-page ad in this issue that
tells exactly all that the price includes. But the ad
doesn't tell you that SAROC is the Western
convention, where the accent is on fun and the
emphasis is on ham radio. This January will mark
the Sixth Annual Radio Operators Convention
and the fourth (and by far the biggest and best)
national FM convention.

With the August FM lineup (practically all the
big names in repeaters) and the unprecedented
current popularity of VHF FM, a turnout of
more than a thousand FM’ers is expected. This,
coupled with the already well established popu-
larity of the other aspects of SAROC, should
make it a convention to top all oethers in ham
history.
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If you’re going, better make plans now. If you
don’t reserve a seat on one of the charter flights
before November 25, you’ll have to get there
under your own steam — and that could get
expensive.

Discrimination. . .

Wayne Green used to mention occasionally
that the League wouldn't let him speak at this
convention or that — that the League wouldn't
let him set up a booth for 73 at various
League-sponsored affairs, and other seemingly
unfriendly or discriminatory actions on the part
of the ARRL. To be quite blunt, I only half-

believed him because his charges all seemed to be
so fantastic.

But at the recent Boston convention, | found
out for myself. 1 was invited to speak on
repeaters, and accepted. But the League said no. |
saw a letter Huntoon had written saying that I
wasn’t fit to speak at any League convention.

A few of the fellows protested to the League,
even to the extent of offering mild threats of
“breaking off” with ARRL affiliation. But
Robert York Chapman, New England Division’s
director, answered one of the protestors with a
counterthreat. It is never too late, he said, for the
League to back out of backing the convention.
Clearly, the convention planners had to make a
choice between the League and the staff of 73.

Working almost surreptitiously, but closely
with the convention planners, 73 rented an
auditorium in the hotel where the convention
was being staged, then held its own programs
with its own speakers. And the whole thing went
off extremely well.

The next convention was Tarrytown, another
League-sponsored affair taking place within the
Hudson division. I suggested to Wayne that we
set up a booth there.

“Go ahead and try,” Wayne told me. “But |
can tell you now that they’ll tell you their booth
space has already been sold out.”

Well, I tried anyway. | contacted Harry
Dannals, who told me in a very friendly and
congenial manner that there would never be any
space for 73 in any convention that he is involved
with.

Now, fellow readers, I have just told vou the
truth. There is not one ounce of exaggeration in
the foregoing. And if Harry Dannals is an honest
man, he will certainly admit that what transpired
between us was exactly as I have related.

I charge Harry Dannals with discriminatory
practices, and I charge the ARRL with sanction-
ing such practices. I don’t want to make an
enemy of Dannals, because, quite frankly, he is a

personable and congenial fellow. But he must
learn that his acts are not those of a responsible
director.

Those of you in the Hudson division who
agree with me could probably carry a great deal
of weight if you'd drop Harry a line letting him
know how you feel.

...K6MVH/1m

73 MAGAZINE



TEMPO *2000” LINEAR AMPLIFIER
B Henry Radio has a great antenna package program ... big savings. Write for literature. [}

EASY FINANCING +« 109% DOWN OR TRADE-IN DOWN + NO FINANCE CHARGE IF PAID IN 90

DAYS + GOOD RECONDITIONED EQUIPMENT -+« Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full

credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.
TED HENRY (W6UOQU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

m
11240 W. Olympic Blvd., Los Angeles,
Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127
New York area: John Richardt W2w1Y 201/637-4107
713/464-0419

Houston area: Jan Carman W5SBX
“World's Largest Distributor of Amateur Radio Equipment”




Ed. Note:

Last month (or the month before), Raving Dave took on the Techniciarn; in the country, and after
three rounds went down for the count. This month, as “Dave the Brave," it’s Conditionals. Watch for
his subsequent attacks on Novices, premarital sex, Mexican food, the electoral college, and motherhood.

In previous issues | have mentioned phone
patches, usually Latin-American in origin,
which have been QRM’ing the DX frequencies,
especially the low end of the 20 meter phone
band, in ever growing numbers. The response of
the readership has not been particularly
encouraging; there seems to be a feeling that
nothing can be done about the situation
because, in the words of one of my correspon-
dents, ‘.. .foreign operations cannot be regula-
ted or controlled.” While this is partially true,
let me assure you that it is not completely
impossible to effect
changes. There 1s no
basis for the total
frustration which has
been expressed.

There are certain
actions which can be
taken that may prove
to be effective; for
example, a large per-
centage of these
patches are being run
by stations in Florida
and Puerto Rico,
both of which are
indeed subject to the
regulations of our
own licensing author-
ity. The FCC — while
many U.S. hams may
consider it unsympa-
thetic to the needs
and desires of the
amateur fraternity -
IS quite responsive and sensitive to reasonable
requests, when they are made in a responsible
and constructive manner. It is far from an
impossibility to envision the establishment of an
officially designated frequency allocation which
would limit the patches to sequestered portions,
as 1s presently done with RT1Y, thus going a
long way toward eliminating the annoyance.

But there is another side to this coin. The
phone patch stations are also entitled to a fair
measure of consideration. There i1s no founda-
tion, either in the regulations or by operating
precedent, for DX’ers to feel that they are
entitled to a preemptive “‘lock™ on those por-
tions of the bands which they regard as desira-
ble, and that they are perforce within their
rights in bludgeoning the opposition into sub-
mission by their sheer weight of numbers, by
using power amplifiers, extravagant antenna
systems, or by any other means. There is still a
right and wrong, after all.

The problem is a knotty one. Both groups
have raised legitimate complaints. Both have
valid grievances. And somewhere along the line,
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accommodations must be found so as to create
order out of chaos.

A tangential point is being raised by the
General class operators. Many DX stations seem
to restrict their listening frequencies solely to
our U.S. Advanced and Extra class subbands,
making it virtually impossible for the Generals
to compete for DX on an equitable basis. Of
course, it must be acknowledged that it 18
awfully simple for anyone to master the rela-
tively elementary material covered in the single
examination element which upgrades them to
the Advanced class.
Anyone who 1s at all
serious about work-

AN ing DX would be
EDITORIAL more than willing to
by devote a small por-
I &I ey (ion of his time

toward accomplishing
this simple task.

The Conditional
class ham, however,
is faced with a genu-
ine crisis. He must
qualify in all ele-
ments, both CW and
theory ...1s given
absolutely no credit
for any elements in
any of the exams
.. .hence must pass
the 13 wpm code
test plus the General
and Advanced theory
elements. Many of us
are prone to forget that there are vast numbers
of people who hold this grade. If you will
examine the figures (they may be found in
recent issues of the callbook), you will learn
that of the total ham population, more than
10% fall into this category. There are 10 states
in which Conditionals outnumber Generals! In a
few of these states the examination points are
truly beyond a reasonably convenient traveling
radius. But in several of the states referred to,
this is not the case, and I fear that the Condi-
tional ticket has been acquired under terms
which could not be regarded as completely
justified by the circumstances. The regulations
have been applied, in all too many instances, to
circumvent the qualifying requirements, and
some persons who could easily be expected to
get to the examination points have simply
exaggerated the hardship angle of the physical
infirmity excuse. 1 am personally acquainted
with several self-styled “‘invalids” who eat like
horses, work like mules, and climb up and over
ridges like mountain goats during the deer

(cont. on p. 104)
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Say Merry Christmas with

NEW SB-303 solid-state amateur receiver...tunes USB,
LSB, AM, CW & RTTY, 80-10 M. 15 MHz WWV cover-
age. 100 & 25 kHz calibration. Dual gate MOSFET
front end for greater dynamic range. Solid-state fac-
tory assembled & aligned LMO with 1 kHz dial read-
out. Sensitivity less than 14 uV for 10 dB S+ N/N;
2.1 kHz selectivity with built-in SSB crystal filter...
optional AM & CW crystal filters available. Perform-
ance companion to the famous ‘401" transmitter.

L SE-BRS ) D8 oy Lt sdanalaereas s g $319.95*

NEW 1IB-101 Frequency Counter...a must item for
every shack — and now at a price you can afford. De-
livers accurate counting from 1 Hz to over 15 MHz.
All integrated circuitry for top performance, high re-
liability. Automatic trigger level for wide range input
without adjustment. Five digit readout with Hz/kHz
ranges & overrange indicators give eight digit capa-
bility. Input impedance 1 megohm shunted by less
than 20 pF for low circuit loading.

Kit IB-101, 7 Ibs. ..... i aca e B s s e s A e R e B

NEW HW-101 5-Band SSB/CW Transceiver...hot new
descendant of the world-famous HW-100. Includes all
the features that made the HW-100 the choice of
thousands...plus: improved receiver circuitry for
0.35 uV sensitivity; new 36-to-1 ball-bearing dial drive
for smoother, more responsive tuning: new front
panel switch-selection of built-in 2.1 kHz SSB crystal
filter or optional 400 Hz CW crystal filter; new front
panel styling. It all adds up to the only truly low
cost, high performance rig around...the new HW-101.

IS BWSI0R, 23108 0. s v onscnimaiosn raias .o . $249.95*

FREE 71

R | (o=l I H!.ATELFIT®
]

HEATH COMPANY, Dept, 11-12
Benton Harbor, Michigan 49022

SB-220 2-kW Linear Amplifier...the hottest perform-
ing, lowest cost final available. Delivers 2 kW PEP
SSB, 1 kW CW & RTTY on the 80 thru 10 meter
bands. Built-in solid-state power supply, 120 or 240
VAC. Pre-tuned broadband pi-input for maximum
efficiency, low distortion. Two front panel meters for
continuous monitoring of plate current, plus switch-
s?iﬁctﬁ% monitoring of grid current, relative power &
plate HV.

Kit SB-220, 58 Ibs. ....... Watntn 2o PR e e e o5 $349.95*

NEW HM-102 Wattmeter/SWR Bridge...the most use-
ful station accessory you'll ever own, Measures RF
power to 2000 watts in 10-200 & 100-2000 W ranges.
Modern low-loss torrodial circuitry. Built-in calibra-
tor permits 109 accuracy throughout the 80-10 meter
bands. Built-in SWR capability permits proper tun-
ing, correct matching...ideal for antenna experi-
menters. Remote detector permits placement of
meter in any convenient location.

Kit:HM=102, 3 IBS. v icvmiiivaniniowie s s s s paiie

HW-16 Novice CW Transceiver...a high performance
3-band CW transceiver. Covers the lower 250 kHz of
80, 40 & 15 meters. 75 watts input for novice class,
90 watts for general. True break-in CW with solid-
state TR switching, Less than 1 uV sensitivity; 500
Hz selectivity with high quality crystal lattice filter.
ﬂchgisinnﬁ for VFO transmit with Heathkit HG-10B

Kit HW-16, 25 Ibs. ..... vy .« - $109.95*

T E T RN REERENE R

d

a Schlumberger company

send for your FREE
copy!

Prices & specifications subject to change without notice. AM-240

*Mail order prices; F.0.B. factory.
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My original thoughts about under-
taking a design project of this magni-
tude were brought about through a chal-
lenge by W6EGZ, after having just com-
pleted a three-year design of a solid-state
receiver. This was early in 1966. Based
upon the complexity of the receiver it was
anticipated that about one year would be
required to complete the transmitter. This
would mean using all available evenings and
weekends, abandoning all on-the-air oper-
ation and all other aspects of ham radio. As
with the receiver, it took a similar three-
year period.

The big hangup in progress was encoun-
tered in designing a satisfactory third-mixer
stage, free of parasitics. I tried many mixer
configurations initially without success.

It wasn’t until the advent of a magical
“black box™ concept that appeared on the
industrial electronic market, cloaked in
secrecy and at a price of just under $200
that progress once again was under way.
This started a frantic search for literature
and information as to how this thing called
a “"double-balanced mixer’ was operated. |
say “‘magical” as this circuitry is so versa-
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tile that it can be used as a phase detector,
frequency doubler, -current-controlled
attenuator, balanced modulator, pulse
modulator, phase detector, etc. But let’s
start at the beginning.

Were it not for the availability of all
commercial test equipment this project
would not have been attempted. Such
items as a Hewlett-Packard counter, gener-
ators, and meters; Tektronix oscilloscopes;
Measurement Q meter and grid dip oscilla-
tors; temperature-controlled oven: sheet-
metal cutting and bending equipment: and
a Heliarc welder were some of the items
used. For those who wish to duplicate all
or part of this system, all pertinent dc and
signal voltages are called out and all perti-
nent coil data can be found listed in Table
I. All circuits other than the bulk elements
of the power supply and the final are of
modular construction; in today’s tech-
nology of miniature construction this is the
easiest and neatest, and lends itself readily
to circuit change.

The individual circuits were first bread-
boarded, checked out, and then made into
modules using single-sided 5/16 in. copper-
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Table I. Coil and Transformer Data.

;
Coil or
Trans. Core Material Primary Secondary | Tap from| Wire Transmitter
Identif. Turns Turns bottom | type Notes Stage
i Ferrox-Cube cup core 80 16 Pri, 7/41 Unloaded "'Q" 280 Balanced
1811P A100—-3D3 (700 uH) Sec. 15/41 | Resonant at 453 kHz | modulator
with 170 pF
T Ferrox-Cube cup core 70 7 7/41 Litz. O itinl. 230 453 kHz
1408P A100-3D3 (600 uH) LF ampl.
T2 Ferrox-Cube cup core 30 2 4 30/44 Litz. | "Q" Unl. 170 1st mixer
1408P A-40-4C4 (40 uH) 2045 kHz
T3 Powdered-iron slug- 40 5% 7/44 Litz. “O"Unl, 55 Broad-band,
tuned ceramic form “Q" Loaded 5 2nd mixer
¥a'" dia both coils
T4 Ferrox-Cube toroid 13 13 26 solid Sec tap is the end Double-
266T-125-4C4 26 total Teflon cov. | of one winding & balanced
Trifilar|wound start of another. mixer
15 Ferrox-Cube toroid 9 8 26 solid Pri tap is the end Double-
266T-125-4C4 Trifilarjwound Teflon cov. | of one 9-turn wind- balanced
ing & start of other mixer
9-turn winding.
L6 Powdered-iron slug- 25 28 solid Trim with 8—3b pF 7.0 MHz
tuned ceramic ‘' dia enameled miniature trimmer transistor
& fixed 75 pF silv rf ampl
mica capacitors
3/8"" ceramic, brass, 10% 24 solid No trimmer 14.0 MHz
slug-tuned enameled
Powdered-iron slug- 11% 26 solid Trim with 8—35 pF 21 MHz
tuned %" ceramic form| enameled miniature trimmer
Powdered-iron slug- 10 20 solid No trimmer 28.0 MHz
tuned 4" ceramic form enameled
L7 Powdered-iron slug- 15 2% & 26 solid Band selec-
tuned 4" ceramic form 9 turns | enameled tion osc
3rd mixer
T8 Ferrox-Cube cup core 50 2 Pri 32 Resonant with 22 1st mixer,
1408P A-40-4C4 Sec 28 pF silver mica at oscillator
24.5 MHz
13 Powdered-iron slug- 80 20 Pri 24 32 solid See text Vfo output
tuned 3/8"" ceramic Sec 9 enameled transformer
& 15
L10 Powdered-iron slug- 25 28 solid Trim with 8—3b pF 12BY 7 driver
tuned %" ceramic enameled miniature trimmer & | plate, 7 MHz
form 75 pF fix. silv mica
Brass, slug-tuned 15 24 solid Trimwith 7—25 pF 12BY 7 driver
3/8'* ceramic form enameled miniature trimmer plate, 14 MHz
Brass, slug-tuned 10 26 solid Trim with 8—35 pF 12BY 7 driver
3/8'" ceramic form enameled miniature trimmer plate, 21 MHz
Powdered-iron slug- 9 20 solid Resonate with 10 12BY7 driver
tuned %" ceramic form enameled pF fixed silver mica plate, 28 MHz
L11 2" dia AirDux 15 3&8 14 plated Tune with 200 pF Multiband
1606T coil stock 2 kV split-stator, coupler,
Johnson 200F D20/ final
155-505 C-11 midget
air-tuned 300 pF (Ham-
marlund MC-325-M)

clad board. (Printed circuits could have
been used; however, the construction
about to be described was preferred as it
lends itself to change where printed cir-
cuitry does not.)

DECEMBER 1970

It was first necessary to redraw the
schematics, keeping all symbols to actual
size and positioned exactly as they would
appear on the finished board (according to
the overall block diagram, Fig. 1). A dot
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ON TRANSMIT
SWITEH

Fig. 3. Audio, balanced modulator, mechanical
filter, i-f amplifier, carrier oscillator, and carrier

buffer amplifier,

for linearity monitoring and testing. The
mechanical filter 1s one of the higher
quality Collins multi-element 3.1 kHz
variety with steep skirts down to 90 dB.
The input is series tuned while the output
is series-parallel tuned using capacitors in a
divider configuration. The loss introduced

by the filter is only 9 dB and the gain of
the following i-f amplifier had to be
severely limited by tapping the coil of T1
near the bottom end and inserting degener-
ation in the emitter of Q5.

Overall gain measurements for this
board were made using a 10/1 divider
scope probe connected at the collector Q4
of the i-f amplifier. Using a single tone
signal and no carrier, the 50082 pot in the
audio amplifier input circuit is set for a
2.5V p-p indication measured at the base
of Q1. Inserting carrier to produce a 100%
modulated sideband signal, the amplitude

Power supplies and complete final amplifier,

20

will increase to 4.8V p-p. Turning off the
carrier and switching to a two-tone audio
signal the indication will be 3.8V p-p.

The next board, which is located in the
lower left-hand corner on the bottom of
the chassis, contains the 2045 kHz first
mixer and 2.5 kHz crystal oscillator. The
major problem encountered with this stage
was in designing a mixer transformer, T2,
with a Q high enough to reject the 2.5 kHz
oscillator signal from its output. This was
finally accomplished using the core
material and data as furnished in Table I,

The 1.8 k§2 series resistor from the 453
kHz i-f to the base of the second mixer was
selected to limit the signal to the mixer.
With a two-tone signal, the mixer output
amplitude at the collector of Q6 is 1.9V
p-p. A voltage divider network consisting

Vfo with
sideband crystals and balanced modulator.

lid removed; also shows selectable

713 MAGAZINE



e

Important
Ec:E Books |
from SAMS

mmmmm

......

_____
aaaaaa

i P e e
e M R

=

------
mmmmmmm

.....
-----
mmmmmmmmmmmmmmmm

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

Slnglagsidahmd Thanry and Practleu
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'''' 73 Dipole and Long-Wire Antennas

by EDWARD M. NOLL, W3FQJ. The first com-
pendium of virtually every type of wire an-
tenna used by amateura Includes dimensions,
configur &t.inna and detailed construction data
for 73 different types. Appendices describe
construction of noise bridges, line tuners, and
data on measuring reaunant frequancy,
velocity factor, and SWR.
0rder24006 anly.”.‘.. $450

73 Vertical, Beam, and Triangla Antannas

by EDWARD M. NOLL, W3FQJ. Describes the
design and construction of 73 different an-
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the few books on the theory of electronics and
radio that programs the material for the ama-
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the FCC exams.
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peaters; How to build a repeaier; and Re-
applications. Includes an f-m repeater
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Amateur Tests and Maasuremants

by LOUIS M. DEZETTEL, W5REZ. Shows how to
accomplish virtually all performance tests on
amateur transmitters, receivers, and anten-
nas, and how to make required adjustments,
Order 200V a5 )5 e $5.50

Ham and CB Antenna Dimension Charts

by EDWARD M. NOLL, w3rQJ. Tabulates di-
mension data in feet and inches for all the
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Left — band select switch and 6146 sockets.
Middle — band select crystal oscillators, 2nd and
3rd mixers, and rf amplifier. Right — Mike ampli-
fier, mechanical filter, and i-f amplifier. Back —

2.5 MHz crystal oscillator and lst mixer; two-

tone oscillator.

of a 220 and a 150f2 resistor shunts the
secondary of T2, setting the first mixer
output signal level at 300 mV p-p. This
measurement 1S made with transistor Q7
removed from its socket. A voltage dividing
network optimizes the 2.5 kHz oscillator
signal to the mixer T8, limiting the drive to
550 mV p-p. Both T2 and T8 coil data is
critical and is listed in the coil data chart,
Table I.

In the chassis compartment just to the
right of the audio and 453 kHz board are a
total of 3 modules. Toward the panel is the
band selector crystal oscillator stages, Q14
and Q15. To the rear of the band selector
1S the broad band second mixer Q7 and
emitter follower Q8. Mounted on top of
this board is the third mixer, the double
balanced mixer using the latest techniques,
and the rf amplifier Q10.

The second mixer has a fixed frequency
input of 2045 kHz and a vfo input of
2900—-3550 kHz, making the usable output
frequencies 49455595 kHz. The problem
encountered here was to develop a
coupling circuit with a flat response over
650 kHz. The coils were wound on % in.
ceramic slug tuned forms, resistive loaded
to a Q of about 5. The coils are spaced %

22

in. on centers. The coupling capacitor value
is very critical; the calculated value is 10
pF but in practice optimized out at 8pk.
The circuit has a frequency response flat to
better than 2 dB. Coil data can be found in
Table 1. Unloaded Q of each coil is about
55. The collector Q7 is tuned for the low
frequency end of the bandpass while the
emitter of Q8 is tuned for the high end.

T4 and TS5 are wound on 4(C4 ferrite
toroids, 3/8 in. diameter. Ferrox cube
266T125 or equivalent may be used. |
must have wound 40 coils of four different
diameters and % doz. materials before
coming up with a final design. Most of the
materials tried seemed satisfactory except
for the problem of driving their low input
impedance. The Key was to select a
material with high enough permeability to
obtain an input of something over 50£2
using a small number of turns and setting
the emitter follower current to 10 or 15
mA. All of the information I received from
engineering contacts advised designing both
input and output coils with identical
number of turns but I found this only to
be true if a very wide frequency range was
desired.

Bottom view of power supply and final amplifier.,

My final design emerged with coils T4
and TS with 13 and 9 turns respectively.
These coils must be trifilar wound. It 1s
recommended that the three lengths of
26-gage wire be of different color so that
they may be easily identified. This 1s not
an absolute necessity as identification can
be made using a continuity meter. Twist
the three lengths of wire around each other
and then wind onto the toroid cores,
spacing the turns evenly over the entire
circumference and then tacking into place

73 MAGAZINE



Vfo, 12BY7 driver, 6146s, tuning capacitor for
3rd mixer and driver, and function switch.

using a small quantity of Polystyrene
cement. Use the cement sparingly as the
capacity effect is critical.

Actually, the mixer has a bandpass
much wider than needed — possibly as
great as 200 MHz — and should the cement
spoil the higher frequency end, you will
never know it as frequency interest ceases
beyond 30 MHz.

The diodes used in the balanced mixer
are Hewlett-Packard Schottky hot carrier
type 2900. The type 2800 was found
equally good. Experiments with IN269,
IN270, and I1N277 types were found to
operate satisfactorily in this frequency

range also. The driving signal level into
transformer T4 is 700 mV (p-p) and 1is

measured using a two-tone audio signal
source with no carrier inserted. Examina-
tion of the schematic for the balanced
mixer and rf amplifier (Fig. 4) reveals
many components, yet all are contained on
aboard 174 x 1% 1n.

The only other circuits in this compart-
ment are the band selector oscillator
module and coil switch assembly. The rf
coils are mounted on a metal disk-shape
shield which is assembled as part of the
bandswitch. (See ARRL sideband manual,
page 66 for ideas on this subject.) Both the
rf amplifier and the 12BY7 driver stages
are panel-tuned by a miniature 8 —108 pF
two-gang capacitor. The tuning knob for
this is located just to the left of center on
the panel.

The function selector switch (Fig. 5) is
also panel mounted. This allows selection
of operate, zero-beat, CW, single-tone test,
and two-tone test. The problem posed by
the band selector stage (Fig. 6) was in
obtaining an equal output amplitude from
each crystal. This section had over three
designs before the final one. This may not
have been a problem at all if similar type
crystals had been used but it turned out for
the best since the selection of crystal types
ceases to be critical. It is to be noted that
for 80 and 20 meter operation the same 9
MHz crystal would be used. Although the
final will tune from 80 through 10 meters,
no coils were made for the rf amplifier and
driver stages for the 80 meter band. Switch

FOLLOWER

ol
9

(st MIXER)
A A

Fig. 4. Balanced mixer and rf amplifier.

DECEMBER 1970
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128YT STAGE RELAY ON HIGH
SUPPLY VOLTAGE
RELAY

Fig. 5. Function switch.

positions are provided and 80 meter coils
can be incorporated at a later date if
desired.

Because of the 650 MHz maximum
frequency coverage of the vifo it will
require three crystals to completely cover
the 10 meter band. A 23 MHz crystal
covering 27.945-28.595, a 23.6 MHz
crystal covering 28.545-—-29.195 and 24.2
MHz for 29.145-29.795. Other combina-
tions can be used of course. In that these
cannot be switched, one must decide what
third of the band is desired at a time,
changing crystals in order to move to any
other third of the band. It would be
possible to design a board and switching
arrangement containing all crystals, making
it possible to switch to any portion. My
interests in this band do not go to this
extent and | am satisfied to pick mine a
third at a time.

The largest board on the bottom of the
chassis i1s the one containing the mike
amplifier, mechanical filter and i-f ampli-
fier 6 x 1% in. Actually the entire exciter
portion takes up only one third of the
chassis space.

The vfo module is contained in its own
shielded box and is located on top of the

24

chassis and in front of the box containing
the crystal carrier oscillator, buffer, and
balanced modulator. Incidentally, these

two modules were completed about a year
before other modules of the transmitter,
including construction of the basic chassis.

The vfo (Fig. 7) was designed using a
tuning capacitor out of an ARC-5. As you
know, this capacitor is considered as fine in
quality and stability as any obtainable. The
oscillator coil is wound on a ribbed ceramic
form % in. in diameter. The big problem
with this stage was developing a pure sine

e
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Fig. 6. Fixed crystal oscillator to third mixer
(double-balanced mixer).
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+ 15V

Fig. 7. Variable frequency oscillator (2.9—3.55 kHz).

wave (undistorted) rf output signal across
the band. This was finally obtained after
designing an amplifier (Q12) and emitter
follower (Q13) that reduced the loading on
the tunable oscillator.

An HP counter and temperature-
controlled oven were used for the process
of stabilizing the oscillator. Critical com-
ponents are Cl, C2, and C3. C1 and C3 are
silver mica dogbones while C2 comprises
four separate capacitors (2 ea. 68 pF
N-750s, a 21 pF N-330, and a 63 pF NPO
all in parallel). Looking back over my data,
the temperature tests were run for over
two weeks. Frequency drift is 11 Hz for a
change of 25°F over the vfo frequency
range of 2.9—-3.5 kHz. Once this module
was completed, the unit was closed com-
pletely and not opened again until pictures
were recently taken of the entire trans-
mitter. At that time, only the top cover
was removed.

At the time this unit was designed | did
not know what output voltage would be
required to drive the second mixer as plans
for this stage were still quite a way down
the road. Hence, a multitapped coil with
output from 1.0 to 2.5V p-p was made.
This turned out to be a bad guess as the
output from the lowest tap was more than
optimum. Rather than go back and
redesign the coil (T9), a 2252 series resistor
to the emitter of Q7 was incorporated,
thus optimizing the second mixer for the
best output waveshape. It is suggested that
anyone duplicating this design use a
secondary winding on the 3/8 in. diameter
ceramic slug-tuned T9 form of 12 turns
tapped at 4 and 8 turns, rather than the
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information as given in the coil table. No
series resistor is needed if this winding data
1S used.

The two-tone oscillator (Fig. 8) is
located in the same compartment with the
2.5 MHz oscillator and buffer module and
is mounted to the back side of the chassis
in a vertical position.

\
7
002
= 002
10K TO ARM OF
S00n POT
IN AUDIO
INPUT CKT
10K
005

Fig. 8. Two-tone oscillator schematic.

The vswr indicator circuit was con-
structed so that all components could be
mounted in the space below the rf tuning
capacitor. The right-hand portion of the
chassis contains the regulated power sup-
plies (Fig. 9). A module containing all of
the rectifier diodes as well as the complete
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Fig. 9. Power supplies for SSB transmitter.

component circuitry for the low-voltage
and antenna relay supply mounts on the
side of the chassis.

The high-voltage transformer is hermeti-
cally sealed, containing three centertapped
secondary windings. The 6.3V winding
serves three functions: furnishes the 6.3V
needed for tube heaters, it operates the
high-voltage relay, and it furnishes 3.15V
primary power to operate a separate trans-
former for the bias supply. The high-
voltage rectifier string is made up of 8
IN2684, 600 PIV.diodes, each shunted
with 390 k{2 resistors and 0.002 mF (1
kV) capacitors for transient suppression.

The ac. line switch has a configuration
that turns on the low voltage dc supply in
its center position and adds line power to
the high-voltage supply in its up position.
The function switch is a three-deck, five-
position, seven-circuit affair made up from
an Oak switch kit.

Function Selector

Function positions are as follows; Side-
band, tune, CW, single-tone, and two-tone.
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Positions 1 and 2 are similar except that in
position 1 there is no supply voltage on the
third mixer until the transmit switch is
activated. In position 2, voltage is supplied
to the mixer and by inserting carrier; the
vio can be set to zero beat in the receiver
at the desired frequency. This condition is
not desired on position 1 as it may
interfere with the reception of the station
being worked.

In the CW position, voltage is removed
from the audio stages, and B+ is supplied
to the driver and final. The telegraph key
interrupts B+ to both the second and third
mixers as well as the transistor rf amplifier
stages. Positions 4 and 5 provide voltage to
one or both of the tone generators, respec-
tively.

The transmit switch is the multileaved
telephone switchboard type, and in the
transmit mode controls the following: cuts
the bias voltage to the 12BY7 driver,
energizes the high-voltage and antenna
relays, supplies voltage to the audio ampli-
fier and third mixer, and switches the

standby and on the air panel lights.
... wWeYUY =

27




The conventional approach to solving
the critical problem of tuning a side-
band receiver is to use lots of bandspread
and a very good mechanical knob linkage
to give very fine tuning adjustment capa-
bility with little backlash. Sometimes,
though, even the best knobs get jerky and
develop some backlash after a hundred
hours use or so. The only difference
between very good knobs and not-so-good
knobs is the amount of this jerkiness.

To forever remove this backlash prob-
lem and give you a degree of tuning
fineness such as no mechanical dial can
approach, you need only add a simple
diode variable capacitor for precision fre-
quency shifting, or “delta frequency” con-
trol.

The best amount of delta frequency (£f)
for amateur use appears to lie between 200
and 400 Hz. The fellows with separate
transmit and receive controls have an awful
time staying on frequency in a roundtable,
and I frequently have to shift the full 400
Hz from the operating frequency to reach
the worst of them. This control is especi-
ally necessary to tune in a feminine voice,
since the exactness of tuning SSB gets very
critical as the voice pitch gets higher. I have
never been able to get clear reception on
female ops with my mechanical dial, but
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Solid-State

Gontrol for
008

EXGiters

with the vernier &f there is one critical
frequency where their voices clear up
noticeably,

This control is a must for the serious
phone-patch operator, too, since hams who
develop a facility for understanding a

%

TEST POINT
Q +10-12v REG
T TO ROTOR (VFO)
180K i IN 395!
% C3
| o—-l '——5 TO STATOR (VFO)
: \ | I S pF
‘I
Al

. c2
ADJ I I— # TO ROTOR (VFO)
3K I
05

Fig. 1. Schematic diagram of ‘‘delta frequency”
vernier control for SSB receivers.

highly garbled SSB voice forget that the
layman does not have this tolerance, and
can’t understand even a slightly garbled
voice, In receiving an off-tune patch, they
will be polite, but they may be, in reality,
missing much of it.
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This critical nature of SSB has to do
with the harmonics and overtones of the
voice, all being shifted the same number of
hertz instead of being shifted the same
percentage of frequency. You who have
tape recorders are probably aware of the
fact that the voice doesn’t appear to suffer
much if the tape speed is slightly wrong,
although music does protest some. With
the same degree of error in frequencies,
applied as a frequency offset (which is the
same number of hertz regardless of fre-
quency), even voices become seriously gar-
bled, and music comes out as total non-
sense. If you doubt how critical this is, try
to tune in music on one of the foreign BC
stations with your sound just right until
you get zero frequency error and the
proper phase, within about 90 degrees of
the station carrier. Even with this vernier
control, you won’t find it easy to tune to
music, since a phase-lock receiver and resi-
dual carrier must be used to get phone com-
pany quality out of SSB.

The circuit for the ©f control is shown
in Fig. 1. As indicated, the only adjustment
device added to the existing receiver is the
tuning pot, which can be mounted any-
where you please. A shielded line of a
three-wire twisted line can feed it. Since
only dc is present on these lines, their
length is of no consequence. However, this
is a moderately high impedance circuit of
up to about 3 k{2, so keep the pot leads

The entire circuit can be placed neatly within the
existing space of most transceivers. This photo
shows the components mounted near the vfo
capacitor in a Galaxy.
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away from ac lines or you might induce
enough ac to FM your vfo a small amount.

Placement of parts is not critical, but
keep the components attached to the vio
tuning capacitor rigid, or the whole thing
will be microphonic. Keeping reasonably
short leads on the components will ac-
complish this objective just fine.

The pot I used was a used 3 k{2 TV pot.
| drilled a 3/8 in. hole in the front panel,
and mounted it as shown in the photo.
Whatever pot you decide to use, make the
hole in the panel far enough away from the
calibrated dial to keep the pot from rub-
bing the dial after it’s installed. A small
diameter pot makes things a lot easier.

Tuneup Procedure

Before connecting capacitor C3 to the
vio stator, tune in a carrier and zero-beat
the signal on your SSB receiver. Use your
crystal calibrator if it is of the 100 kHz
marker type, or use a commercial BC
station that is easily identifiable. Pick a low
vfo frequency so that your vfo tuning
capacitor i1s almost completely -meshed.
This minimizes the frequency shift when
you connect C3. Set the 3 k{2 pot to its
center of range and connegt the free end of

capacitor C3 to the stator of the vfo tuning
capacitor. The carrier that was zero-beat
will shift frequency as you do this because
you just added a couple pF capacitance in
parallel with the vfo tuning capacitor. You
will have to remove an equal amount from
the trimmer on the vfo to bring back the
zero-beat on the same carrier you had
before. (Be careful not to zero-beat an-
other carrier!)

To remove the capacitance, unmesh the
vio trimmer just enough to zero-beat the
carrier like it was before you attached C3.

That’s all there is to it; your vfo is now
back in perfect alignment, and you will be
able to shift the frequency up and down
about 300 Hz with the pot.

Diodes to Use

I used a IN925 TV video detector
diode, but just about any type will work.
Since we are only using a couple of
picofarads of the diode in parallel with 30
pF or more of vfo tuning capacitance, it
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matters little whether the diode is a low-Q
computer diode, a detector diode, or a
high-Q varicap. If the diode you use
doesn’t give you enough shift, just reduce
the value of R2 some (not below 10 k{2,
though) or increase the value of C3 (not
above about 10 pF).

This &f¢ control shifts both transmitter
and receiver frequencies; therefore, in a
roundtable discussion, if you tune off to
hear a station, go back to the original pot
setting before transmitting. If the other
fellow has a transceiver, leave the pot
where you hear him best, since this auto-
matically makes him hear you best also.

More elaborate circuits can be designed
which automatically return your vfo to the
center range of the pot when you transmit,
by using a contact on your transmit relay
and putting a fixed bias on the diode when

If you don’t mind boring a small hole in the face
of your transceiver you are sure to find a handy
spot for the adjustment shaft. This one was
placed in the upper left corner, right above the
vfo dial.

you transmit. The desirability of this is
questionable, however. With this circuit,
simplicity is foremost, and in a regular
QSO, you just adjust the pot to hear the
other party and leave it.

Should you tremble at the thought of
poking a hole in your “‘store-bought™ rig,
bring the pot wires out to a little handy
box, so you can remove every trace of your
modification later if you desire. I per-
sonally would pay more for a used rig with
this control, but to each his own. You can
also calibrate the pot in hertz if you have a
calibrated af generator to compare its shift
with.

...W4NVK =
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HAMS

dIe ad

FulNnY BuNcH
of PEoPle!

Al Brogdon, K3KMO
RFD 1 Box 390A
State College PA 16801

I' Iams are a funny bunch of people.
They will work for days with their

beam antenna orientation to make sure it is
pointed to within one-halt degree of the
indicated direction — never considering the
fact that the beamwidth of the antenna is
40 degrees.

They will overload their transmitters by
factors of 50% or more, and milk that last
watt out of it — when it takes a power
increase of four times to make one S-unit
difference.

They will stay out of a ham club and
complain until the cows come home about
how poorly it is run. But they never want
to join and work to straighten out the
club’s problems.

They will spend five hours and more a
day building and installing ham equipment,
telling the wife all the while that they just
don’t have time to put a new line cord on
her iron.

Some of them will crank their final
amplifiers up a little and run 3 kW PEP,
never thinking about the fact that they
would have to run more than 5 kW to
make a significant difference in signal
strength above 2 kW PEP. A few of these
hams have time to think this over during
their license suspension period.

They will spend hours every day talking
with people all over the world, but never
say hello to their next door neighbor.

They will tell their wives they can’t
afford a new chair for the living room
while they are writing out the order for a
new $700 mobile installation.
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They will buy surplus equipment to save
money, and then spend an amount of
money on it’s conversion that would have
bought good commercial gear that would
have done the same job better.

They will set up stations with which
they could communicate their ideas, but
they they will give a signal report, a brief
weather report, a description of their

station, and run out of things to talk
about.
They will spend an entire 48-hour

contest period at the rig, leaving it only to
catch short naps and take care of necessary
bodily functions, but during the week they
can’t spare 10 minutes of their time to play
with their kids.

They will buy complex and expensive
electronic keyers so the extra dots and
dashes their sloppy keying causes will be
well-formed and correctly spaced.

They use Q signals on voice, and then
have to use phonetics to get the letters
across, since voice i1s better suited for
communicating words than for trans-
mitting individual letters.

They will apply for every ham award
they can qualify for to document their
accomplishments, when many of the certi-
ficates are for a level of accomplishment
roughly equivalent to being able to cross
the street without getting run over.

They will load half a ton of amateur
gear and antennas into the car and take off
for Field Day, but then have to suspend
operation halfway through the contest
because the didn’t bring a spare fuse.

They will take great pride in being a
ham radio operator, and tell all their
nonham friends of the many accomplish-
ments of ham operators, and of the
advances in the state of the art brought
about by hams, when they themselves
haven’t been on the air in three years.

But one of the funniest things of all
about hams is the typically human short-
sightedness of most hams. They see all the
faults of their fellow hams, and they are
quick to criticize, but they are not aware
of their own shortcomings. Aren’t you glad

that you and I aren’t that way?
... K3KMO =
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Clifford Klinert WB6BIH
520 Division St
National City CA

A2M
MINITRANSMITTER

for Repeater US'

hen an FM repeater finally came to

San Diego last summer it was soon
obvious that new possibilities and require-
ments were placed on 2 meter FM equip-
ment. First of all, high transmitter power
was no longer required nor desirable. In
many cases output power in the milliwatt
level was adequate to activate the repeater
since it is virtually line-of-sight to most
parts of the county. Also, high power on
146.34 MHz would cause interference with
Los Angeles area remote stations that are
similarly located on high mountaintops.
This would add further strain to already
delicate relations with the Los Angeles
groups who can (and do) jam San Diego
just as easily.*

Secondly, a large number of RCA
CPCR2D pocket receivers had become
available for portable use, but the trans-
mitters available with them were not
transistorized and the batteries were heavy
and expensive. With this arrangement, and
with the repeater, it became possible to
have full use of the repeater while walking
around on the ground in most parts of the
area. This is probably the most fascinating
part of repeater operation, approaching the
science-fiction TV shows by being able to

* Ed. Note: Author is making reference to L.A.’s
R.O.B.I.N. (Remotes Operated By Insociable Nets)
problem.
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talk to someone a hundred miles or more
away while walking around on the streets
of a city with a handrheld transceiver.
However, the idea of having to carry tubes
and batteries while doing this was still
quite revolting. Solid-state transceivers are
becoming available, but are still in the
$250 to $350 price range. In view of this,
it was finally decided to continue work on
a solid-state transmitter. This article
describes the first successful results of that
project.

Design

Figure 1 shows the schematic of the
transmitter as it is now. The most signifi-
cant part is the oscillator, which offers
maximum simplicity and reliability. The
crystal frequency is 18.29250 MHz, and is
multiplied eight times to get the 146.34
output frequency. Amateur designs of
about a year ago used oscillator frequencies
in the 8 MHz or lower range. With the
sloppy interstage selectivity as used in this
transmitter, lower frequency crystals cause
more spurious multiples because they are
closer together in frequency. With a crystal
trequency of 18.0 MHz, the multiples will
be at least 18 MHz apart, and it is easier for
the tuned circuits to select the proper
multiple and reject others. A Motorola
varicap is used to modulate the oscillator.
With an audio input of about 22.5V
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peak-to-peak (maximum bias on the diode
from the power supply), the deviation is a
little more than the 5 kHz at the output
frequency. Two varicaps might be used in
parallel if more deviation is desired — if it
doesn’t lower the frequency too much to
compensate by lowering other capaci-
tances.

A few notes about the crystal should be
made: The crystal must be a *funda-
mental” cut to work in this circuit. An
overtone crystal will oscillate on its fun-
damental frequency, and will be different
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the transistors increases at lower frequen-
cies, it is possible to have low-frequency
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design, but provides a low-impedance col-
lector return for lower frequencies that
would not be possible if choke-and-
capacitor coupling were used.

The final transistor can be driven to as
much as 2W dc input in this circuit, but
was held to one watt to reduce heat

TE MMr 44 Mg A4 M

I |
I!prl I-!lﬂ

o

-

a1 L 1e]
Tk
4 I\
ol

L3 INOTE)

o —

|
I
I
L2 (NOTE) |
I
|
j
|

-

|
I
I
|
:
|
|
|
|
|
I
I
I
I

|
I
!
|
I
|
|
I
|
|
|
i

ALL COILS ARE 3/8 N OIA,
B ANG, WOUND AS FOLLOWS ‘_J, _J,

LI=-8T
LZ-TT,. TAP AT 3T FROM OC END
L3, L4-5T7, TAP AT | 8T FROM DC END

|
|
|
|
I
|
|
|
I
I i
|
|
|
»

Fig. 1. Schematic.

from its marked frequency. The crystal
load capacitance in this circuit is about 20
pF and this should be noted in the crystal
order. A general-purpose type crystal
(0.01% error) might be satisfactory, but a
commercial-standard 0.001% crystal was
ordered by mail, and quickly tweaked
down on frequency with the 15 pF trim-
mer.

The three stages following the oscillator
are all conventional common-emitter,
LC-coupled doublers. While operating, they
are driven into class C. Interstage matching
is accomplished by trial-and-error tapping
of the colils,

The use of ordinary resistors in the base
bias circuit was found to be most success-
ful. This avoids the resonance problems
when chokes are used, and probably helps
stability by lowering circuit Q. Large
capacitance (0.01 uF) bypass capacitors
were used to minimize the chances of
low-frequency oscillation. Since the gain of
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dissipation problems and battery require-
ments. Power can be adjusted by changing
the value of the emitter resistors in the
multiplier stages, and changing interstage
coupling. (Ed. Note: This unit can be used
to drive the DyComm 15W FM power
amplifier described in 73 review, Septem-
ber 1970.)

QS ANT.
2N3866

+

Fig. 2. Alternate Output Circuit. L can be five or
six turns 3/8 inch diameter, #18 wire, Try to
make it work.,
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A more popular output tuned circuit is
included in Fig., 2, but it was not tried in
the transmitter because the circuit used in
Fig. | was considered satisfactory.
Construction and Tuning

Simply having a schematic available
does not mean that it will be easy to build
a transmitter. Construction is very simple,
but making it work will occupy the major-
ity of the time. Since all transistors are
different and any two transistors with the
same number can have widely different
impedance and gain parameters, the tuned
and coupling circuits will require extensive
adjustment. Many of the values in the
schematic will probably be a little different
in different transmitters.

Considerable experience as well as
appropriate test equipment is required for
the tuning and tweaking. A grid dip oscil-
lator 18 a must, and a general-coverage
receiver that can cover all the frequencies
between the oscillator and final output is
always handy. An swr bridge or power
meter that works at VHF is necessary for
tuning for output power, as well as all the
other tools and test equipment that are
usually available in the average shack.

his own pet methods and parts available to
work with. As a final resort, industrial
parts catalogs will list all the components
necessary.

Speaking of parts, half-watt resistors can
be used, but quarter-watt resistors will be
easier to work with because of size. In the
case of the driver and final emitter resis-
tors, power considerations will necessitate
the use of half-watt resistors. Small dipped
mica capacitors are used for interstage
coupling. Other than the feedthrough
bypasses, disc ceramic capacitors were used
for bypassing. Indeed they are not the best.
but seemed to work in this case. Just make
sure that all parts are as small as possible.
JFD makes good ceramic bypass capacitors
as well as small disk variable capacitors.
The crystal holder is the HC-18/U type and
1S soldered into the circuit.

The transmitter should be built one
stage at a time, starting with the oscillator.
Each stage should be checked and tuned as
it 1s built. The oscillator will be easy
because. there is nothing to tune but
frequency adjustments and the circuit is
very easy to get working. Check for output
while listening to a receiver tuned to the

Photograph of the complete minitransmitter strip. Note how stages are shielded into ““compartments.’

The circuit was laid out on a double
clad printed circuit board that makes a
very simple arrangement. Small Teflon
standoffs were glued to the board with
epoxy to provide a place to solder the
transistors. Details of the construction and
parts to be used will mostly be left to the
individual builder. Anyone who would
build this transmitter probably would have
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crystal frequency. Adjust the two resistors
that provide the bias to the varicap to put
the diode voltage at about 10V measured
at the diode-crystal connection with a
VTVM or oscilloscope.

An audio signal voltage can be applied
at the *‘audio in’" point in the schematic.
Make sure that the audio source is isolated
with a series capacitor to prevent affecting
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\ bundles. 73 Gunsmoke, Peter-
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the diode bias. A maximum of about 20V
peak-to-peak can be applied here. A pre-
assembled imported audio amplifier can be
used for modulation, or an amplifier can be
built to fit individual requirements. If the
amplifier is designed for driving a speaker,
a transformer may be necessary to step up
the output voltage. It should be possible to
detect FM from the oscillator by listening
to a general-coverage AM receiver and
slope-detecting the signal.

Tuning the multiplier stages can be
iccomplished by measuring the emitter
voltage of the following stage while tuning
the preceding one. Voltage across the
emitter resistor measures emitter current,
which is a measure of rf drive. To deter-
mine that the stage is operating class C,
compare the emitter and base voltage, as
measured with a VOM. The emitter should
show more voltage than the base. The base
never really has more bias voltage than the
emitter, but when the VOM probe touches
the base, it partially shorts out the rf there
and reduces or eliminates drive. Since the
emitter is bypassed, measuring emitter volt-
age has no effect on the rf drive. A grid dip
meter must be used for the final tuning to
be sure that the state is operating on the
right frequency, and to check for para-
sitics.

The resistors across the coils in the
schematic were used as a cure for parasitic
oscillations. The stage should be built
without the resistor first, and then resistors
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can be added when instability occurs. A
grid dip meter can be used to detect
parasitics and oscillation, but an AM
general-coverage receiver 1s much more
sensitive.

Adjusting the output stages is just a
matter of changing taps on the coils while
watching for transistor overheating, check-
ing for parasitics and oscillation, and
retuning each time for resonance. Also be
sure to check that the right harmonic is
being tuned for on the grid dip meter used
ds a wavemelter.

Leave a TV set turned on; it will let you
know when oscillation breaks out and give
a little entertainment while you’re work-
ing. Watch channel eight: the 36 MHz
signal tends to come through the 72 MHz
doubler, and multiply five times in the 144
MHz doubler to cause TVI on channel
eight. This has been the major source of TVI
after the transmitter was operating prop-
erly. A 36 MHz series-tuned trap might be
used at the collector of Q3 as a last resort,
but with proper tuning this should not be
necessary.

The final results will take a considerable
amount of time depending on the intuition
or “‘feel” that the builder has for what is
happening in the circuit.

Conclusions

This transmitter has provided good
results in the final analysis, but there are
problems and changes that could be
worked out. The thing is quite difficult to
tune and clean up, and some kind of
standard chassis, housing, shield, board. or
whatever should be designed to provide
ease of mechanical construction and dupli-
cation, rf shielding, and mechanical
strength. Double-tuned, inductively
coupled interstage circuits might be used to
provide better selectivity. Tapped iron
slugs are available, but I haven’t located a
source. Supposedly, this would be much
less expensive than using the ceramic vari-
able capacitors, and much smaller.

Other variations of this same theme
might include a low-power 100 mW version
for short range use with an absolute mini-
mum of size and power consumption. Be
creative.

... WB6BIH =
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The DRAKE 4 LINE

Neat . . Compact . . Versatile !

Ray Grenier, K9KHW, Mail Order Sales Manager at
AMATEUR ELECTRONIC SUPPLY, says:

“Operating all bands (160 thru 2 Meters) is a real pleasure with my DRAKE

4 LINE setup. You, too, can eliminate all of that extra gear and mess usually

needed for that much frequency coverage. Let me help you go the same route. .
..all the way, as | have done - or just one unit at a time.

Visit our store or write me at AMATEUR ELECTRONIC SUPPLY for the best
Trade or No-Trade Deal on new DRAKE equipment. You will be surprised how

little per month it would cost you to own new DRAKE equipment when you use
our convenient Revolving Charge Plan.

Remember, too! When trading with AMATEUR ELECTRONIC SUPPLY you can
use our STAY-ON-THE-AIR PLAN, which means you can keep your trade-ins
until your new equipment arrives. — Lose no operating time! CU on the air!”

The BIGGEST — The BEST — In the MIDWEST

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216

Phone (414) 442-4200

STORE HOURS: Mon & Fri 9-9: Tues, Wed & Thurs 9-5:30: Sat 9-3




AMATEUR RADIO IS OUR BUSINESS (215) OL 9-5900

“Ham Buenger, Tnc.

B0 N YORK ROAD WILLOW GROVE. PENN 19090

GD104 G10 D

$25.00 $29.95

ASTATIC GDI04A CRYSTALMICROPHONEWITH ASTATIC G 10 D DYNAMIC S5B MICROPHONE
“G" GRIP TOTALK STAND. REGULAR PRICE, WITH “G" GRIP TO TALK STAND. REGULAR
91.20, HAM NET 25.00. PRICE,S59.90, HAM NET 23,27
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JT30 G 531

$9.95 S6.99

U

ASTATIC JT 30 CRYSTAL MICROPHONE WITH ASTATICS53] CERAMIC MOBILE MICROPHONE

STAND FOR AMATEUR AND GENERAL PUR- WITHRETRACTABLECORD AND SUPER TALK

POSE, REGULAR PRICE, 18.40, HAMNET 9.95. POWER FOR AM AND SSB. REGULAR PRICE,
12.75, HAM NET 6.99,
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ASTATIG R TUSNMICSROBEIONE CINEY | o D i entis i e bhisomansvaniaress |1 D0
ASTATIC 10 D DYNAMIC MICROPHONE ONLY ... = 1998
ASTATIC D 104 REPLACEMENT CARTRIDGE .............ccoccceiiviiiiiinen.. 4.80

PENNA. RESIDENTS ADD 6% SALES TAX
ADD 1.25 FOR SHIPPING AND INS.
SEND CHECK OR MONEY ORDER. .. NO C.O.D.
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141-60 73 Avenue
Flushing NY 11367

TUNING FOR THE HW 100

Want transceiver offset tuning with-
out costing a cent? Without altering
your rig? Give this a try: :

The introduction of the transceiver to
ham radio has brought many advantages.
But the one disadvantage that will force a
fellow not to select a transceiver IS its
inability to follow the drift of a CW signal
without altering the output frequency.
This separation of frequencies was realized
by a very simple method which can be
employed in many other rigs. It has two
good things going for it: no modification
and no money required.

Theory

The theory behind this method of offset
tuning is simple when you recall some of
the laws we all knew to get our ticket (and
then promptly forgot as they were of no
practical value). Inductive coupling is the
first order, This is the method by which we
will get the change into the rig without
altering or soldering. This method will
allow you to introduce a change in the
frequency of the main vfo. You’ll also
want to be able to remove the change at
will, as on transmit. Figure 1 shows that
the inductive coupling links the main vifo
with the added tuned circuit. It i1s with this
outboard tuned circuit that we can change
the received frequency. The capacitance of
the variable capacitor should be low. Try
and keep it in the area of the tuning
capacitor of the vfo. In my rig, the
HW-100, this is 63 pF, so anything near
that will do. The vfo coil in my rig is 5 uH
so | kept the inductor of the remote circuit
as near to this as possible. None of the
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values are too critical as to demand adher-
ence to strict values. By keeping close to
the values of your rig you will have better
tracking and zero beating of the received
CW signal. And you’ll know that when the
remote tuner is switched out of the circuit
you are still near enough to be hearing the
same signal you were listening to on the
offset tuning. The greater the change in the
offset tuning circuit values, then the
greater the coverage up and down fre-
quency from the zero beat. 1 felt that in
CW a great range of offset tuning was not
of any use and it also would make tuning
more difficult. I just about use the full
rotation of my capacitor and keep within
the passband of my rig, the tuning rate is
slow enough that I can move it around in
the 400 Hz CW filter I have added to my
HW-100. It is this simple remote tunable
circuit that allows the offset tuning,

Construction and Circuit

The variable capacitor I used is a BC
tuning variable with only the rear section
in use. If you have any old variable in the

VFO ENCLOSURE

VFO COIL

R

Fig. 1

CONTACTS 2-6-10
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junkbox, then that’s the one you use. |
reduced the high capacitance of this
section by putting a 100 pF Mylar capaci-
tor in series with it. (You can fool around
with values until you get what goes best
with your rig.)

The coil for the remote tuner was made
after looking in the ARRL handbook; |
found that a 1% in. long coil by % in. wide
(36 turns per inch) would give me close to
5 uH, which i1s good enough. The coil was
made by winding 24-gage magnet wire,
enameled, around one of those fat pencils
used for advertising gags. The size of the
wire 1S not important just so you can get
about 36 turns to the inch on a half-inch
diameter.

If you have spent any money up to this
point you need a new junkbox. Now for
the hookup.

The vio of the HW-100 is removed
according to the Heath manual instruc-
tions. Reference will be made to my
HW-100, but any transceiver that allows
you to get at the vio and its coill can be
used with this offset tuner. The vfo is
turned bottom-side-up so the inside of the
enclosure is accessible. Be careful not to
damage the screened dial. One end of the
pickup wire has its insulation scraped away
and it 1s soldered to ground on the inside
of the vfo, as close to the coil as you can
manage. This is the only soldering and
modification to the rig. In my rig, the
ground for the coax feedthrough into the
vio was used as ground. With tension on
the ground connection, make one full turn
around the vfo coil and while still keeping
tension bring the wire to the nearest spade
bolt. Wrap the hookup wire around the
bolt 2 or 3 times, just for anchorage. Make
these turns just at the base of the spade
bolt where it meets the edge of the vfo
enclosure and tuck the turns down into the
little space between the shaft portion of
the spade bolt and the edge of the enclo-
sure.

By tucking the turns of wire into these
spaces you will keep them from being cut
or grounded by compression from the edge
of the vfo enclosure when it is remounted

and the nuts tightened. It is most impor-
tant that the turn of wire around the vfo

40

coil stay in place without the least move-
ment. Movement of any kind no matter
how slight, even from vibration, can alter
your received signal a few hertz up or
down the band. A drop of some kind of
glue will do the job of keeping the wire
turn in place.

Remount the vio as directed in the
Heath manual. Make sure the remaining
free end of wire is not caught under the
edge of the vio and is outside the vfo
enclosure. The wire is now fed to S1. from
S1 to Cl, to rotor of C2, then to ground
from C2,

If automatic switching is desired, place
RL1 contacts 2-6-10 before S1. The home-
brew coil is placed across the variable
capacitor to ground, placing it in parallel
with C2. Keep all leads as short as possible.
This completes the wiring of the remote
offset tuner.

Alignment

The transceiver must now be adjusted
only because the loop of wire around the
vio coil has moved the vfo frequency and it
will not be the same as the readout
frequency of the dial. This alignment is
simple because the vfo is not adjusted. This
18 the part that can be frustrating at first
because you do not know where the
frequency has shifted to. I found the turn
of wire dropped my vfo down 30 kHz. This
meant nothing had changed as far as
function of my vfo except that there now
was a 30 kHz shift down the band. This
was corrected by “slipping” the dial on the
rig until the frequency coming from my
vfo and the readout frequency on my dial
were the same. I used CHU, 7335 kHz, asmy
locating frequency. I used this instead of
my signal generator only because my trans-
ceiver receives CHU (and besides, | was too
lazy to set up my signal generator). Any
method of obtaining a locating frequency
is fine.

For alignment with the offset tuner in
the circuit, tune in a CW signal on any
band with the offset tuner out of the
circuit. | found RTTY signals to be of
longer duration and more dependable.
Adjust the vfo for the highest meter
reading of the locator signal. Place the
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variable capacitor of the offset tuner in the
fully unmeshed position. Put the offset
tuner into operation by closing S1. When
S1 is closed you should still receive the
same locator signal if your capacitor and
coil values are close to the values in your
rig. One thing you may notice 1s a change
in pitch of the locator signal due to a slight

frequency shift (but don’t worry about it).
I am only interested in following the drift

of a CW signal — not in how much fre-
quency Spectrum my offset tuner ranges
over or in how many hertz the CW signal
drifts. (Though this can be done if you care
to take the time to calibrate for it.)

Adjust the variable capacitor so that
when the remote tuner is removed from
the circuit by S1, the pitch (frequency)
will be close to the pitch of the signal from
the rig alone. What you will be doing here
is getting a zero beat for the offset tuner
against the rig. Try to get this position of
the offset tuner as close as you can to the
rig's signal. Mark this zero beat position on
the variable so you can return to it at any
time. Now when you're receiving and the
offset 1s placed at zero beat you can tune

up or down frequency as a CW signal drifts.
I found that my zero beat on the offset did
not change from band to band. It would
appear that alignment for one band takes
care of all the bands. This completes the
adjustment and alignment of offset tuner
and the transceiver.

Placement

My offset tuner at present is outboard.
It can be mounted in the HW-100 without
making holes in the front panel. The screws
in the upper right and left corners of the
front panel are replaced by the variable
capacitor and the on—off switch (S1). The
components in this case will have to be of
the miniature type to use the holes as they
are now. lo use what comes out of the
junkbox, Iin my case, meant enlarging the
holes. But I think this is one case where
modification will add to the worth of a rig
and should not be a deterring factor. The
shame of it all would be spending money
for miniature parts after having come this
far for free.

... WAZEAW S

FM'ers! | |

GET THESE |
EARLY ISSUES |
OF FM i
BULLETIN, |
BOUND INTO A |
SINGLE |
VOLUME |

fﬁ WHILE
THEY
LAST

Only 500 copies of this collector’s edition have been printed. The
material consists of FM bulletin’s rarest issues, and is reproduced In
its original form by lithography. Contains FM Bulletin, Volume | (Feb.

1967 to Feb. 1968).
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The Most Powerful Signals Under the Sun! NN

PICK YOUR PERFORMANCE

: alnﬁalaxy
FM-210 2 Meter Transceiver

Capability...That's what you purchase from Hy-Gain/Galaxy. Top performance from the first
mass produced 2 meter transceiver. Fixed or mobile, the FM-210 will provide maximum pleas-
ure with minimum investment. And all American made too! No parts problems and backed by

Hy-Gain's famous Customer Service!

Top performing transceivers coupled with your choice of the world's best 2 meter antennas

means a winning combination with capability...

SPECIFICATIONS:

Transmitter:

* Frequency Range: 143-149 MHz

« Antenna Impedance: 50 ohms nominal

» Power Requirements: 12-14v DC

« Transmitter: 5 watts (10w with AC-210 pow-
er booster)

* Microphone: High Z

 Deviation: Adjustable narrow or wide band
with clipper filter also adjustable for opti-
mum clipping lever

Receiver:
« Sensitivity: SINAD .5 uv for 12 db

Order #813. Price $229.50

AC-210 POWER BOOSTER

Use the AC-210 on 115v AC or 12v DC to provide AC operation and
10 watts input. Supplied with mounting brackets for permanent mo-

bile installation. Order #814. Price $49.00.

MMB MOBILE MOUNTING BRACKET

* Quieting: 1 uv provides 20 db

« Squelch: Continuously adjustable

« Modulation Acceptance: FM wide band (nar-
row band available on special request)

» RF Circuitry: FET front end and duo con-
version for minimum cross modulation and
overload

* |[F Frequency: 10.7 MHz and 455 KHz.

* Frequency Control: 3 channel transmit, 3
channel receive. (146.94 MHz furnished)
Transmit and receive frequencies independ-
ent of each other

 Audio Output: 3 watts from internal 3.2"
speaker

Mounting bracket provides positive mounting and quick disconnect for easy removal. Between
half of the mount is removable when not being used to conserve space.

Order #816. Price $5.95

PURCHASE YOUR FM-210 AND PA-210 DURING THE




IN A WINNING COMBINATION

L —

MONTH OF DECEMBER AND RECEIVE THE 764 FREE

: alnﬁalaxy
PA-210 2 Meter 39 Watt Mobile Amplifier

SOLID STATE /

This all new ruggedized solid state two meter mobile amplifier provides 35 watts output to
greatly increase your communication range. The PA-210 is a must for areas where no repeater
is available. The PA-210 is designed as a companion for the FM-210. (When used as a system,
the AC-210 power booster is not required.) A unique circuit protects the output transistor from
voltage spikes and surges. All change over relay functions are internal and controlled by FM-210
circuitry through a connecting cable.

SPECIFICATIONS: » Drive Requirements: 52 watts required for
* Input Voltage: 12v DC, negative ground only 35 watts output (the PA-210 provides oper-
« Power Input: 60 watts ating voltages to the FM-210 for high power
* Power Output: 35 watts operation)

* Frequency Range: 143 MHz to 149 MHz « Antenna Requirements: 50 ohms unbal-
» Operation: Class C anced

Order #815. Price $149.95

HY-GAIN 764 % WAVE GAIN ANTENNA FOR TWO METER MOBILE

Model 764 58 wave antenna with 3db gain professional mobile antenna for two meters provides
the highest gain and best matched performance (52 ohms) than any other mobile antenna on
the market. Handles 110 watts and is constructed of 17-7 ph stainless steel with chrome plated
hardware. It features an etched copper matching coil on a G10 epoxy fiberglass board. Exclu-
sive claw mount fits any size hole 3& to 34". Easy installation and high power capability. Sup-
plied with 22’ of RG-58/U coax and PL-259 connector.

Order #764. Price $26.50

-Gain 764 Gain A
SHSma AR Afoane GALAXY ELECTRONICS DIVISION

‘ HY-GAIN ELECTRONICS GORPORATION

P.O. Box 5407-GL . Lincoln, Nebraska 68505




ossibly you now own a grid dipper,

but 1s it small, easy to handle, and
cordless, making it completely portable? If
not, you will want to build this gate dip
meter. The cost is extremely low — only
about §7. All parts are readily obtainable
and construction is simple. The plug-in coil
forms, using battery plugs and polystyrene
tubing, are easy to make.

The Circuit

An MPF 102 FET is used in a modified
Colpitts circuit. Except for the #1 colil,
where a choke is used, the B+ is fed to the
centertap of the coil. This is necessary to
obtain a fairly constant gate current as the
oscillator is tuned to its end frequencies.
Drain current varies from 4 to 1 mA
proceeding from 225 to 1.7 MHz. At the
same fime the gate current varies from 20
to well over 50 uA.

From this, it 1S apparent that the
stronger the oscillations the smaller the
drain current and the
current. In gate dip operation, as power is
drawn from the oscillator the drain current
will increase and the gate current will
decrease or dip.

Limited wavemeter operation, obtained
by switching off the B+, is accompanied by
a slight shift in calibration. When the
circuit picks up rf, the FET suddenly goes

i

larger the gate

John Aggers WSETT
1509 Desoto
Ponco City OK 74601

[he

Little
GAIE
DIPPER

Covering 1.7—225 MHz, it is simple,
inexpensive, and easy to build.

into oscillation using the rf as its battery.
Thus, the amount of rf picked up must be
large enough or there will be no oscillation
and no meter indication. However, despite
these deficiencies, it is still considered a
useful mode of operation and for that
reason has been included. It is only neces-
sary to wire the sensitivity control so that
the resistance is maximum when the switch
is in the off position.

Construction

A natural finish aluminum minibox (4 x
2-1/8 x 1-5/8 in.) is used for the meter
case. The variable capacitor came from an
old transistor radio and measured 1 3/8 x
1/2 x 1 in. The shaft was already squared
and tapped for a small screw. Since those
listed in the catalogs have a plain or flat

shaft, you will have to use a collar with
setscrew, or drill and tap the shaft. The

trimmer capacitors are not used and should
be removed.

To make the coil socket you will need
three pin receptacles from an octal socket,
two pieces of 1/8 in. Plexiglas approxi-
mately 7/8 x 3/4 in., and one battery plug
for a pattern. The pins of the battery plug
form a triangle. I shall refer to the holes at
the base as the outside holes. Drill holes in
one piece of plastic to match the pins of
the battery plug. Match the two pieces of
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The little gate dipper with spare coils.

MPFI02

123 pF

/J’ 78 pF

100 pF

—'5 PLUG - IN
__2 gc&ms

r—
£ I

;.ﬂﬂl uF

&7

SOURCE
DRAINSs © o JGATE

BOTTOM VIEW
MPFI102 FET

Fig. 1. Schematic diagram of the little gate

dipper.

plastic, clamp in a vise, and drill the two
outside holes in the second piece. Bend the
lug part of each socket pin to a right angle.
Slip one over each outside pin of the
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battery plug. Using this as a jig, soider the
lug portions to the stators of the variable
capacitor. Remove the plug, and the pieces
of plastic should fit down over the variable
capacitor. The lug part of the center socket
pin is brought out between the two layers
of plastic.

File a small notch in the bottom piece
to accommodate the lug. Before cementing
the two pieces together and to the frame,
make each hole shightly larger than the
diameter of the socket pins. This will allow
for expansion when the plug is inserted.

The dial is made of 2-1/4 in. diameter
1/8 in. Plexiglas. To give the dial a rough
edge, for good thumb traction, I heated an
old gear wheel and rigged up an arrangement
to rotate the dial against it. The gear should
have rather coarse teeth and rotate with the
dial, or you will create flat spots.

The variable capacitor can now be
mounted in the case. Position it so that the
top and sides of the dial will be just about
even with the edges of the case.
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The dial marker is mounted on square
aluminum posts. The top post (2 in. long)
has 1% in. of its length filed down to a 1/8
in. thickness to reduce its bulky appear-
ance. To make the hairline, scribe a line in
a % in. wide piece of plastic and fill in with
a ballpoint pen.

The sensitivity control I used was
already prepared for the knob shown. If
you don’t have one like it, use a dime-size
pot and a setscrew knob. Any resistance
from 5 to 10 k{2 will be fine.

Keystone light meters are available from
Olson Electronics in a package of five
($3.99) or Transistors Unlimited Co. (75¢
each). Some modification of the meter is
necessary. Remove the light cell and series

resistor. Drill two holes, spaced %2 1n. apart
in the back of the case to pass 440
machine screws for easy soldering, make
sure the heads and nuts are clean and free
of any nickel plating. The screws should be
filed even with nuts in order to make room
for the battery. Solder the leads from the

.. e

46

Meter is held against the front panel by a small bracket. The FET is the small black object in the center.

meter movement to the terminals, but be
quick because the plastic case tends to melt
in a hurry.

Wiring is just a here-to-there proposi-
tion, requiring no terminal boards or ter-
minal lugs. The FET is soldered in place
supported by its own leads. With reason-
able care you should not damage it. A
battery holder was found unnecessary;
however, it is a good i1dea to wrap a layer
of tape or stiff fiber paper around the
battery to prevent the metal case from
shorting out the meter terminals.

Coil Construction

Figure 2 and the photo give the neces-
sary dimensions and show the parts needed
to make the coil forms. The battery plugs
are listed in the catalogs to fit #482 and
M3 batteries. The center pin should be
filed slightly shorter to make the plug seat
evenly in the socket. While you are at 1it,
file the nickel plating from the ends of all
plug prongs. This will make for easier
soldering.
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POWDERED -IRON SLUG
cT (174 x 1/2 n)

(3/8 x 172 in. FOR 1.7-3 MHz)
60T (IOT FOR 1.7-3 MMz)

CLOSEWOUND 30 AWG SILK
60T (IOT FOR |.7-3 MHz)

G CT D

5 2.9-6 MHz
(1. 7T=3 MHz)

Fig. 2. Coil configurations for various frequencies of resonance.

Complete coil information is given in
Fig. 2. However a little explanation may be
in order. The irregular method of winding
the #2 coil is necessary to reach 85 MHz
and still maintain oscillation. With 4 turns
close-wound the highest was too low. With
the 4 turns spaced, oscillation ceased at the
highest frequency. The 30 AWG silk wire
was taken from a TV flyback transformer.
The resistors in the centertap of the last
three coils improve the meter’s sensitivity
slightly. They are mounted right next to
the coil winding. With a slight groove filed
inside the insulating sleeve, it should slip
over the resistor.

The #6 coil is layer-wound as space
permits and scrambled wound the rest of
the necessary turns. The top winding of all
coils should end near the very edge of the
coil form. This will make for easier
coupling to a tuned circuit. After the coils
are checked out the insulating sleeves may
be glued to the plug base.
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Allow the glue to dry for several days
before plugging the open ends of each coil
with a small cardboard disk. The coils are
painted with colored lacquers. Colored
paper between the coil and the insulating
sleeve will probably work just as well.
Calibration

For calibration purposes, you will need
another indicating oscillator or dip meter.
Operate it in the diode or wavemeter mode
and loosely coupled to the gate dipper. |
calibrated only 5 points on each scale plus
any ham bands which appeared. Remember
the dipper is not a frequency meter but
something to get you in the ballpark.

Conclusion

The little gate dipper was checked
against a well known commercial tube
equivalent and, as near as I could tell, they
were just about even. The battery should
last for a long time because the current

drain is extremely low.
... WSETT =
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Marlene F. Derfler
804 48th St. S.
Great Falls MT 59401

CLINRKS IN A VA

(A LOW PRESSURE ARTICLE FOR WIVES)

y husband is a builder. No., he
M doesn’t build coffee tables or book-
shelves or breakfast nooks. Instead he
builds important things like linear ampli-
fiers, grid dippers, calibrators, and all those
other things you need around the average
American home,

They say that Nature abhors a vacuum.
Well, my husband does too. Most of the
time | understand his drilling and pound-
ing, his screams when he grabs the wrong
end of a hot soldering iron, and the
horrible whistle that wakes up the baby
and indicates he is getting ““zero beat.” Our
day of trial comes, however, when all too
frequently it becomes necessary to vacuum
the house.

We have a shaggy dog that sheds and
you have to really keep after the clumps
that surround him whenever he stops to
scratch. This means toting out the vacuum
nearly every day.

My part of the great vacuum debate
comes when | start hearing the pings,
clanks, and pows of *““things™ being sucked
into my little vacuum’s innards. It sounds
disturbingly like bullets ricocheting among
the rocks in a **B” western movie and it
certainly can’t be doing my vacuum any
good. Investigation long ago showed these
“things” to be various little pieces of
plastic stripped off the ends of wires, bits
of wire, melted glops of solder. small nuts
and bolts, and other little indescribable
things of Ham Husband origin. We have
agreed that he should keep his activities
confined to the spare room that is his
“*shack,”™ but these things come out on his
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shoes, follow like a dust storm in his wake,
and I think roll out by themselves in the
night. Once, when 1 shoved a handful of
“clinks™ that I had gathered out of the
vacuum bag under his nose, he peered at it,
carefully picked out the little nuts and
screws, and ran back to his shack
mumbling something about precious hard-
ware.

There 1s another side to the story to be
sure. | usually just get the vacuum started
and have suffered through the initial ten or
twenty internal ricochets when he comes
tearing out of that dark hole, often with
headphones strung around his neck,
striving to be heard over the combined
noise of the vacuum motor and a sound
like ball-bearing Ping Pong. After pulling
the plug out of the wall (a move which
someday may be fatal because he wired it
himself), he finally gets across the point
that my vacuum is making a horrible noise
in his radio. I suppress the urge to ask him
why he doesn’t talk to this horrible noise
just like he does to all the others and
instead 1 ask.the same question that 1
always ask him.

“Is there any way to cure our mutual
noises without my giving up vacuuming
and you giving up ham radio?” At the
mention of the latter sacrilege he usually
turns paler and retreats a few feet toward
the comforting smell of burning solder. It
1S hard for him to turn any paler because
the only sun he ever gets is when he works
on antennas during the winter and at an
occasional hamfest in the summer, but the
burning solder smell is always around.
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Normally then, we just stare at each
other, both of us silently remembering the
time he did try to do something about /s
noise. On that occasion he had grabbed up
my vacuum and carried it off to his lair
where he gutted it and added little round
things to its insides with his ever-ready
soldering iron. In a way he did temporarily
solve both of our problems because when
he plugged it in he blew the last fuse we
had in the house. I wouldn't let him
replace the fuse with a piece of solder, so
he tramped out to the store muttering
something about “‘ac working voltages.”

I haven’t let him touch my vacuum
since, of course, but I ask him the same
question each time just to bring him back
to his senses. He usually is torn for a

moment or two, contemplating an ocean of

dog hair on the one hand and a normal life
on the other. Remembering that dog hair
gets into the fan on his linear amplifier, he
usually compromises at this point and says,
“QORX one..." I take the minute to pick
up whatever bits and pieces and “things™ I
can see that he carried out with him on his
last excursion. When | start vacuuming
again after this mysterious ritual of "QRX"
I know I'll be greeted by a sound worse
than a trio of two-year-olds let loose to
play with all the kitchen pots and pans.

All this that I have been telling you was
true until just the other day. On that
particular fateful day we had gone through
our usual routine and | had asked him the

usual question. This time to my amaze-

ment he said, ““You know, sweetie, maybe
you're right. 1 should spend more time
with vou instead of with my projects and
radio. I could help you around the house.

We could go out more, meet new people. |
couldn’t get much money for all that

homebrew gear, but | could give it to
somebody who could use it and then you
wouldn’t have any more clinks In your
vacuum cleaner.”

That day I was so happy! We closed the
hamshack door and right then he started to
help me around the house. The first thing
he did to help was to shake out the rugs.
The same eyes that can spot the latest
transistor in a radio store window from a
moving car at six hundred feet didn’t see
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Feature This
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Signal/One’s
CX7 gives you

Viore  performance than any
transmitter/receiver com-
bination

More  convenience than any
transceiver

More VEI'SEIti”tV

Comparethe CX7 with any receiver
for sensitivity, selectivity
options, dynamic range,
AGC merit, VFO smooth-
ness, interference rejec-

' tion.

Comparethe CX7 with any trans-
mitter for continuous
power output in all
modes, P.A. ruggedness,
crisp audio punch, low
distortion, instant CW
break-in and spotting,
quick band-change.

Comparethe CX7 with any trans-
ceiver for total size and
weight.

Considerthe best at an amateur
retail price of $2195.

Write for all the details of the
magnificent CX7 from

Signal/One, Box 12ST

“It Speaks for Itself”

| .mm

A Division of ECI (An NCR Subsidiary)
2200 Anvil Street No.
St. Petersburg, Fla. 33710
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THE BEST

2 METER
CONVERTER

144-146 MHz in. 28-30 MHz out
or 146-148 MHz with a second crystal
Available at $4.95 each.

A full description of this fantastic converter
would fill this page, but you can take our word
for it (or those of thousands of satisfied users)
that it's the best. The reason is simple—we use
three RCA dual gate MOSFETs, one bipolar,
and 3 diodes in the best circuit ever. Still not
convinced?Then send for our free catalog and
get the full description, plus photos and even
the schematic.

Can’t wait?Then send us a postal money order
for $39.95 and we’ll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some
at higher prices) as listed in our catalog.

*New York City and State residents add local sales tax,

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423

Digital
Frequency Meter

W o A A A,
- -= -..._'_Z_'T-r‘.i- r. - .-.';3:.

® Monitors your “transmitted’’ signal

® Measures Khz and Mhz

® Operates with any exciter-transmitter
(1 to 600 watts—up to 30 Mhz)

® Large-bright ““Nixie’ display

® 100 Hz Readout

FM-6 Kit . . ..$139.50

Micro-Z Co.
Box 2426 Rolling Hills, Calif. 90274

CARCESSNEREEI S A RS ES et e - RS
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my hand washables hanging on the line
upwind, but he was helping! The second
thing he did to help was to put the dark
things in the washer for me. He even
included the skirt to my dark wool suit
which was in the pile going to the cleaners.
He said he wanted to make a full load.

That night we got a babysitter and went
out to dinner. He paid ten dollars for our
steak dinner, and then my reformed hus-
band suggested that we go somewhere else
for an after-dinner drink. Dazzled by all
the attention, I happily agreed. We had just
gotten settled with our dollar-fifty after-
dinner drinks when who should pass by but
his old high school girlfriend and her
heavy-handed, shifty-eyed husband.

After we had paid the babysitter her
ransom and my husband was taking her
home, I began to think. It would be nice
to have help with the housework, but the
experience might take years off my life.
What would he do when he found that
doing chores together really isn’t much
fun? Would he go to the bar with the boys
and maybe run into that floozie without
her heavy-handed husband? The ham
friends that come over now are really quite
polite, even when they are loaded down
with all that stuff they carry in and out. At
least now he’s around if I need him. That
smile on his face when he shows me his
latest contraption does bring a lot of joy
into the house . . ."”

The next day we agreed that we should
go into the hamshack together and start to
clean it out. It was just by chance, of
course, that I bumped against the receiver
and turned it on. When that station came
on calling CQ 1 was only curious when |
asked, ““Can he hear you as well as you
hear him?” It was with a great deal of
pleasure that I saw his eyes flash with an
inner determination not to weaken, which
died when flooded out by the desire to get
just one more signal report.

The smell of burning solder fills the air
around our house. The clinks in the

vacuum cleaner are still there, but some-
how they mean something different to me
now than before. They mean I have a ham
at home that loves me.

... Derfler =
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A fter building a grounded-grid linear
using four 811As and modifying it,

improving it, etc., I decided to build a
linear that would perhaps reflect some of
the knowledge and experience | had
learned.

Much thought was given to what type of
tube or tubes would be used. The new
3-500Z was chosen for several reasons.
First, a tube requiring plate voltages in the
2—3 kV range was to be desired to keep
the plate tuning capacitor to a reasonable
size (250 pF). Secondly, a tube with a large
plate dissipation was wanted to give a
much larger margin of safety than was
available with the 811As. The 3-500Z has a
plate dissipation of almost twice that of
four 811As. Third, the low output capaci-
tance of the 3-500Z enables it to be used at
higher frequencies much easier. Fourth, the
3-500Z efficiency range makes it very
versatile. Output ranges from 750W out
with 1.1 kW input at 3 kV to S00W out
with 800W input at 2 kV. And finally, the
intermodulation products are very low
with the 3-500Z as with other zero-bias
triodes designed for grounded-grid class B
service. Here 1s a table showing typical
operation of the 3-500Z.

Dc plate voltage 3.0 2.5 2.0kV
Zero sig. pl. current 160 130 95 mA
single tone pl. current 370 400 400 mA
single tone grid cur, 115 120 130 mA
PEP input power 1110 1000 800 W
PEP useful output pwr 750 600 500 W
Resonant load imped 5000 3450 2750 £2
Cathode input imped 115 100 100 £2
Intermodulation prod. —-30 —33 —38 dB
(3rd order)

The schematic diagram of the amplifier
(Fig. 1) is pretty much self-explanatory
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by B

Norman Ralph W4AYI/5
124 Teresa Drive
Greenville MS 38701

SECOND
LINEAR

and there 1s not very much new about the
design. It follows what is in the handbook
and other publications. A high-capacitance
tuned input circuit was used to obtain
greatest linearity, Without the tuned input
circuit the exciter sees a low load imped-
ance over part of the rf cycle and a very
high impedance over the remainder of the
cycle. Consequently, the waveform suffers.
Also with an untuned input the rf plate
current return path to the cathode must
travel the outside shield of the coax to the
exciter plate circuit and then back the
center conductor to the cathode. This can
result in high intermodulation distortion.
With the tuned input circuit these prob-
lems are solved as the tank circuit provides

Inside the 3-5002 linear amplifier.

a “‘flywheel effect™ for good waveform and
a short rf return to the cathode.

Many of the components used were
obtained from suppliers advertising in 73.
Relay K1 in the rf section is included to
enable the linear to be switched in and out
of the circuit with the plate voltage switch
S2.
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Li !
& TURNS |2 AWG

& TP TAPPED
FOR EACH BAND

L2 AND 5;. _t_i AMND C3
REACTANCE OF 2501 =C)

REACTANCE OF 3001-C2

REACTANCE OF 2T8!1=L2, LY

C2=180 pF AT 3.5 MMz C3=[500 pF AT 3.5 MMz
90 pF AT 7.2 MHz TS0 pF AT T.2 MMz
378 oF AT 14 MMz

250 pF AT 21 Mg

190 pF AT 28 MH:

L3=I29 pH AT 3 5 My L2-15 pH AT 28 Mg
AT T2 Nivg

Fig. 1. Schematic of the 3-500Z linear amplifier.
Coil data is shown on the table insert.

Tube Socket

The tube socket is home-made. | cut a 3
in. round hole in the chassis for the tube
socket. The socket consists of a 4 in. piece
of Plexiglas with a 2 in. hole cut in it (Fig.
2). Five large tinned forked terminal lugs
were purchased from a local automotive
store. These could be made to fit the pins
of the 3-500Z by springing the part of the
lug where the wire normally would be
inserted. I bent the forked part at a right
angle and bolted to the Plexiglas in posi-
tion to take the pins of the tube.

The part of the terminal lug taking the
tube pins protrudes out and down into the
2 in. hole and air can flow freely around all
the pins. Short wide copper straps were run
from the forked part of the terminal lugs
to the chassis on the three grid pins of the
tube when the Plexiglas is mounted under
the 3 in. hole in the chassis. This not only
effectively grounds the grid pins, but also
provides a heatsink for them.

I used an SK-406 chimney, but you
could use a chimney from a Coleman
double mantle lantern. The lantern chim-
ney sells for under $2, which is quite a
savings over the SK-406. However, as the
sides of the lantern chimney are straight,
they do not deflect the air flow past the
plate heat dissipating connector, so the
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tube should be observed closely that it
doesn’t overheat. A suggested remedy for
this disadvantage of the lantern chimney
would be to cement a ring-shaped piece of
Plexiglas to one end of the chimney. The
diameter would be slightly larger than the
diameter of the chimney and the center
hole would be 2.5 in.

The HR-6 plate heat dissipating con-
nector must be purchased separately and
lists for $2.20, but a supplier that adver-
tises in 73 has them listed in his current
catalog for less than a dollar.

PLEXIGLAS SQUARE
- 4 in i

3 in. DIA HOLE REQUIRED
I M CHASSIS

THRU CHASSIS STRAF
AND PLEXIGLAS

r'—"ll !
|

SPADE LUG BENT
UP AT 90

STRAP

Fig. 2. Layout and plans for the do-it-yourself
tube socket.
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AMERICAN MADE

—

Mobile 2 Meter FM Transceiver
Here I1s what the 2 meter, FM

Ham World has been asking for.

Specifications: 90 day warranty

RECEIVER

The HR-2 receiver is a double conversion,
superhetrodyne with highly selective ce-
ramic filter.

Frequency Range....144-148 MHz
Sensitivity................0.354v (nom.) 20DB Quieting

Selectivity.................. 6DB Down + 16KC
50DB Down + 32KC

Audio Qutput
(3-4 () Speaker).....3 Watts 10% Distortion
5 Watts Maximum

6 Crystal controlled with
provision for adding an
additional 6 channels

I.LF. Frequencies....10.7 MHz & 455KHz

Channeils........ccoocouun...

GENERAL

Power Requirements13.6 Voits (nominal)
Receive (Squelched)180 MA.

Receive (Max. audio
output)......................800 MA,

Transmit........................2.5 Amps (max.)

TRANSMITTER

The HR-2 transmitter uses phase modula-
tion for the ultimate in carrier stability.
Built in SWR load mismatch circuitry
provides protection against open and
shorted antenna conditions,

Frequency Range..144-148 MHz

Power Output...........10 Watts (min.) @ 13.6 VDC
Modulation................Phase Modulation with
automatic deviation limiting
Automatic Limiting with in-
ternal adjustments from
0-15KC deviation

Plug-in, hand held, high Z
Ceramic supplied

6 Crystal controlled with
individual trimmer capaci-
tors for Frequency netting

Deviation

Microphone

Channels

STANDARD EQUIPMENT

Built-in 4”7 Speaker

Mobile Mounting Bracket

S0-239 Antenna Connector Socket
T & R Crystals for 146.94 MHz
PTT Ceramic Mike

only 322900473

ecie/v\cx_.‘_ ELECTRONICS, INC.

7900 Pendleton Pike, Indianapolis, Indiana 46226
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D2

e P 1 8+
4000 PIV
1.5 AMP
900 Igtl:lm PIV
ooV L5 AMP
ALL FILTER CAPACITORS
500 uF/ 310 VDC EACH
ALL BLEEDER RESISTORS
2-I00K, 2W CARBON
-t IN SERIES

S00K

0=l mA
CALIBRATED P2B
0-5000 VOLTS

B-
%ﬂ.ﬂ.
2w 115 VAC

Fig. 3. High voltage power supply.

Power Supply

For the power supply (Fig. 3) I used the
filament transformer from an old TV. I
removed the shell from the transformer
and discovered the filament windings
wound on top of the primary with the
secondary HV wound on the bottom next
to the core. | removed the filament wind-
ings, counting the 5V windings, and then
wound a new filament winding using the
10-gage wire | used on the filament choke.
| taped up the HV secondary leads and
they are not being used. The voltage
checked out at 5.25V without the tube in
the socket and SV with the tube in the
socket and lit. The shell was replaced on
the transformer for maximum shielding. In
use, the transformer stays cool at all times.

The pi-network is designed around a
reactance of 275£2 in the coil, 250f2 in the
tuning capacitor, and 302 in the loading
capacitor. This will give you a Q of 20 if
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you use a plate voltage of 3 kV. If your
plate voltage should only be 2 kV or you
should later add a second tube your Q
would still be a respectable 10. At 2.5 kV
the Q is almost 14. Actual values of L and
C are given in the chart on the schematic.

All the metering is done in the negative
lead of the cathode circuit. This keeps high
voltage off them and allows the grids to be
grounded direct. The panel meters are
small imported ones that sell for less than
$5 each. The voltmeter in the power
supply could be mounted in the rf section
if desired.

The power supply is of standard design
with a full-wave voltage doubler system
that gives an approximate no load voltage
of 2.8 times the secondary. Voltage regula-
tion will depend on transformer capabili-
ties and house line voltage regulation as
well as the output capacitance of the filter.
The filter capacitors used here were pur-
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chased from an ad in 73 for $1 each and
provide over 40 uF of filtering.

A relay and 252 20W resistor was put
in the primary circuit of the transformer as
shown in the schematic to protect the
rectifiers from the high surge of current
that occurs when the large filter capacitors
are charging. The other relay was installed
in the power supply to keep the control
wiring to the rf section in a small cable of
20-gage wire.

The power supply is a separate unit. It 1S
in a well ventilated, completely enclosed
box that is kept under the operating bench.

Finishing Touches

The rf section i1s enclosed in a home-
made cabinet. I had a local sheet-metal
shop cut and bend the aluminum to my
specifications. | painted the panel a light
gray and the bottom and top cover- are
painted black. The tube and input circuit
are mounted on one side of the cabinet,
and the pi-network and filament trans-
former are in the other half of the cabinet.
An access panel was cut in the bottom
plate under the chassis and a Roton muffin
fan mounted on the cover plate. Rubber
feet were mounted on the bottom to let air
under the cabinet.

There you have it —a linear that no
longer looks like a ‘“‘Rube Goldberg”
special and is pleasing enough to the eye to
be placed alongside your exciter. There 1s,
by the way, enough room in the rf section
for a second 3-500Z if you have power

supply enough to handle it.
... W4AYI/S =

MANUFACTURERS =

SPEC SHEETS — INSTRUCTION BOOKS

While our typesetting and art departments
are not exactly underburdened, they are not all
that flat out either. Neither is our printing
department, so if you need any spec sheets
made up or instruction booklets for your
equipment, why not get in touch with us for a
quote. We have the technical department to
write it, edit it, set it in type, take pictures of
the equipment, lay out the booklet or spec
sheet, paste it up, and print it. After all, we
turn out two rather good sized magazines a
month plus a lot of brochures, letters, pro-
motions, and even a fair amount of job work
for our locality.

Perhaps you need counter cards, posters,
bumper stickers, or almost anything else that is
printed or silk-screened?

73 Magazine @ Peterborough NH 03458
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ROSS AND WHITE COMPANY
ELECTRONICS

SOLID STATE

TONE BURST ENCODERS
(TO THE FREQUENCIES OF YOUR CHOICE)

MODEL TE-2 MODEL TE-5

2 tone 5 channel model
Factory preset, Factory preset,
only only

$29.95 $39.95

postage paid. postage paid.

GUARANTEED FOR ONE YEAR!
Use it for 10 days, if not completely
satisfied return for a full refund.

® Easy to install, 3 wire hookup,
attaching bracket included for car or home.

® Operates from a single factory supplied internal
9 volt battery.

® All frequencies factory preset. Can be field
adjusted from 1600 to 2800 cycles. Other
frequencies on special order.

® Nominal 0.5 sec. tone burst length.

® American made commercial grade components
on glass epoxy PC board for maximum

reliability.
000D OO OOOOSOEOSOG®GOSEOSEPSNPS

ROSS AND WHITE CO., Electronics Dept. 73-12
50 West Dundee Rd., Wheeling, |1l. 60090

Gentlemen:
Send me model tone burst encoder
Xcvr make Model

Check or money order enclosed. Please set
frequencies for.

Send additional information. Check ]

Name

Address
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The HT-2 Mark Il, now with a new
and improved transmitter, is the
only 2 meter FM walkie-talkie
built for the amateur. It features
an extra-sensitive receiver with
crystal and mechanical filters
for excellent selectivity, and 1.6-
2 watts out with very good audio
quality. The ideal rig for re-
peater operation — in town or
hilltopping! Comes with many
,extras.

Amateur Net $269.95

One year warranty — all products.

It's undoubtedly the finest amateur 2 meter FM
transceiver on the market. This unit has better than
0.4 .v sensitivity, uses FETs, ICs, and ceramic fil-
ters and, as a result, the receiver audio is superb.
Rated at 10+ watts out (often delivers 12-15). Has
6 channels, transmit and receive.* The APC (auto-
matic protection circuit) prevents PA failure due to
open, shorted or mismatched antenna. Great for
mobile applications — it's so small and compact.

The IC-2F is a beauty!
Amateur Net $349.95
IC-3P 49.95

*Available soon — concentric 6 position switch allowing
36 channel combinations!



VARITRON
A TIE?!

But if he doesn’t8
all solid-state FM transe
the

You've gotta see
THE REDHEAD

The AS-2HG two meter FM 3.4 db gain groundplane
antenna is the newest addition to the Varitronics
quality line. This commercial quality antenna is
built of heavy gauge aluminum tubing and is adjust-
able for minimum VSWR over the entire 2 meter
band. Rated at 500 watts, it's easy to assemble and
all mounting hardware is included.

Amateur Net $18.95

A very happy holiday season to all of you from all of us.

VARITRONICS INCORPORATED

Arizona Interstate Industrial Center
2321 East University Drive, P.O. Box 20665 ¢ Phoenix, Arizona 85036




Standard
Communications

SR-C806MA

professional quality,
solid state, 2-way radio,

designed especially for amateur use

Amateur radio enthusiasts have been using surplus V.H.F. - FM equipment
for years, but until recently most of this equipment was not specifically
designed for amateur use, and was very expensive. Standard Radio
Corporation,* one of the largest manufacturers of electronic equipment in
the world, has applied solid state technology to develop a professional
quality 2-meter system specifically for amateur use.

The SR-C806MA is most frequently used as a mobile unit; however, 1t
also makes an ideal, low cost base station unit when used in conjunction
with the A.C. power supply accessory.

The popularity of 2-meter FM amateur communications is rapidly growing.
In most metropolitan areas of the country 146.94 MHz is extensively
monitored, and open repeaters make it possible to maintain
communications over wide areas of the country. Standard’s new
professional quality 2-meter system now makes it possible for you to enjoy
the fun of amateur mobile communication in your car for just $335.00.

* Manufacturing division of Standard Communications Corp.
Dealer Inquiries Invited:

Erickson Electronics Henry Radio Export Agents:
4657 N. Ravenswood 11240 W. Olympic Blvd.

- Minth Int jon:
Chicago, 111 60640 Los Angeles, Ca. 90064 Y RO RRTARLOOAL,

2200 Shames Drive

1P el L 213-272-0871 Westbury Long Island

Artic Specialty L.A.Amateur Radio Sales N.Y. 11590

2252 Dixie Highway 23004 Crenshaw 516-334-3304
Pontiac, Mich. 48055 Torrance, Ca. 90505

313-335-4505 213-534-4456



GENERAL

Freq. Range — 143 to 149
MHz
12 channels in 2 MHz spread

Supply voltage — 11 to 16
VDC.
13.8VDC nominal

Current Consumption — .15
amp receive standby. 2.4 amp
transmit

Polarity of supply voltage —
Negative ground

Number of channels — 12-
Supplied with 4 channels

1) 146.94 MHz Tx and
Rx (national calling
channel)

2) 146.34 Tx — 146.76
Rx (repeater channel)

3) 146.20 Tx — 146.80
(repeater channel)

4) 146.34 Tx — 146.94
Rx (repeater channel)

W STANDARD

Microphone — Dynamic
type with retractable
neoprene cord

Dimensions — 678 "w x
215"h x 978"d
Weight — 44 |bs. max.

Frequency stability—.001%
(—10 to +60°C)

TRANSMITTER

RF power output — .8 or
10 watts

Audio response — +1 —3
dB of 6 dB/octave
pre-emphasis

QOutput impedance — 50
ohms nominal

Deviation — Internally
adjustable to =10 kHz min.
factory set to =7 kHz

Spurious and harmonic
attenuation — 50dB below
the carrier power level

Audio roll off above 3 kHz
— 12 dB/octave

Type of modulator — Phase

S=\ COMMUNICATION CORP

P.O.Box 325, Wilmington,
Calif. 90744 (213) 775-6284

RECEIVER

Sensitivity — .35 or less
microvolts for 20 dB quieting

Squelch sensitivity —
Threshold — .2 microvolts
or less

Maximum (tight) —
Between 20 dB quieting
sensitivity and 20 dB quieting
plus 10 dB

Deviation acceptance —
Up to =15 kHz deviation

Spurious and image
attenuation — 50 dB below
the desired signal threshold

sensitivity

Adjacent channel selectivity
(30 kHz channels) — 60 dB
attenuation of adjacent
channel

Type of receiver —
Dual conversion
superhetrodyne

Audio output — 2 watts
minimum

Audio distortion — 10%
maximum at 1 watt output

$335.00
(complete as shown with
microphone and built-in

speaker)
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® 05UV for 20db of quieting or better

® RF Power output TOWATTS minimum
® 2channelsinstalled CH1 34/94 CH.2 94/94

AMATEUR NET $249.96

RECEIVER PC BOARD
O.6uv|20db quieting)

894 installed
36x7 X1
$ 6860

TRANSMITTER PC BD.
OB5W min.

34. 94 installed
36x7%x1

$7910

POWER AMPLIFIER

OBW in TOW out min.
16x2x71

$86.00

TELECOMM ELECTRONICS
PO.BOX461 CUPERTINO, CA. 95014




1Thenew 2K-

“IT’S EVEN BETTER THAN THE 2K-3.”

STILL all the famous 2K-3 features:

® Rugged Construction — Built to last
a lifetime.

@® Reliable Performance — When you call
you QSO,

® Heavy Duty Components— Qur power
transformer alone weighs more than
some amplifiers.

® Conservatively Rated — Loafs at full
legal power.
Floor Console or Desk Model.

PLUS these additional features:
® Modemn Styling — Keyed to a new

decade.
@ Tilted RF Deck for Easier Operation — _ !
Looks you right in the eye. 22

® Mechanically Refined — Pride of own- _

® Brushed Aluminum Panel and — Mod- If you are one of the more than 3000 happy 2K
ern Square Meters (Amplifiers can be owners, trade up to the new 2K-4. If you are not
beautiful). one of the group now is the time to join. For full

@ Recessed Power Supply Pedestal. information write:

Henry Radio has representatives in different

&
areas of the U.S. to simplify ordering for
those living near one. Or you can order
; direct and we will ship...across the street
or around the world. Call or write for

specifications and terms.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 ; . _
213/477-6701 New York area: John Richardt, W2WIY (201) 637-4107

Butler, Missouri 64730 816/679-3127

199 e 4 5 ; The 3K amplifier is now available for continuous
Attention: Military and commercial users. 4 pih mower RITY and extra power SSB

operation. $895.00 F.O.B. Los Angeles, Calif.
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Do Your Christmas Shopping “d

I

wweth moty

1)

with 73 Gift Subscriptions. .

You'll be giving sumething
that will be appreciated and
used all year long.PLUS: 73
will send a special Christmas
gift card in your name along
with the January issue — in
plenty of time for Christmas.
And the Special Christmas
Price will make it easier than
ever for you to remember all
your ham friends. The first
subscription is $6. The sec-
ond is $5. Additional gifts are

only $4 each.




Sent by, Call. SR | ‘”

Address

City/State ZIP

Enclosed $___for__subscriptions.
__Bill me.___New __Renew (in-
clude address label)

Name/Call

Address

City/State ZIP

Renewal___ _Don't know

New

$6 for this gift

Name/Call

Address

City/State ZIP.

_ New Renewal

$5 for this gift when accompanied by
the first six dollar sub.

Don’t know /= §

Name/Call

Address

City/State._ ZIP_

New Renewal Don’t know

$4 for this gift accompanied by the
first and second gift subs.

Name/Call

Address

City/State ZIP

Don’t know

Renewal

New

Helpful Hanna says:

If you don’t Want to cut up your
magazine, Make a reasonable fac-
imile of a coupon , fill out and mail.

$4 for this gift accompanied by the first,
second, and perhaps third gift subs,

Send to 73 Magazine, Pine St.
Peterborough, N. H. 03458



SPECTRONICS

the FM supplier

Pr()]%ssional gear at Lessthan-amateur prices!

S R i T AT g R g BT S $100.00
U220 €1 £ 0 [l o TN M S PRS- I T $150.00
IO 2ot i 5 5 e s arte o e e $150.00
U BT e R SR e F $ 80.00

All prices complete with accessories!

LIKE NEW: 450 MHz BLOWER MOTORS. ....... $10.00 (motors only)

CALLOR WRITE FOR OUR UNBELIEVABLE SPECIALS ON HT200
NICADS, “EXTENDED LOCAL-REMOTE’ PHONES, OUTDOOR
SUBMERGENCE-PROOF 25W SPEAKERS, HZ3DCN (BRICK)
TRANSMITTER BOARDS, AND OTHER HAM FM GOODIES!

REMEMBER—-AMATEURS ONLY and FOR AMATEUR USE ONLY
PLEASE SUPPLY YOUR CALL LETTER WITH CORRESPONDENCE

OPEN—9;30 to 6,00 FRIDAY NIGHT till 8:00
CLOSED—SUNDAY, MONDAY and HOLIDAYS

PHONE: Area Code 312-848-6778

.  SPECTRONICS

*“*The FM People”
1009 GARFIELD AVE. OAK PARK, ILL. 60304




2 Meter
UHF
6 Meter
GENERAL ELECTRIC...RCA... MOTOROLA

When it comes to great used mobile communications equipment, we wrote
“the book” . .. Send for a free copy of “the book™ (our new catalog).

Here are only a few of our LOW PRICES:
2 METERS

GENERAL ELECTRIC MA/E33 6 or 12 volts, 30 watts
Vibrator Power Supply with accessories $14B.00

MOTOROLA X43GGV, New Low Price, Special Model in 10” case,
30 watt, transmitter narrow band, receiver wide band, vibrator
powered, 2 freq. transmitter, and transistor powered 2 freq. ‘‘Private
Line” receiver (single squelch), less reeds,

complete accessories $'|ﬂa In quantities of ten .... SBB.
6 METERS |

MOTOROLA FMTR140D, 6 or 12 volts, 60 watt, wide band.
D Ao O, P AWy D DI L o s ishati it sions s tistasaminunagaas vadoas ; 343.

Transmitter Narrow Band

Fully Narrow Band
complete with accessories (less accessories deduct $15)

GENERAL ELECTRIC PRE-PROGRESS 4ER6 RECEIVER,
ET5 OR ET6 TRANSMITTER

30 or 60 watts (as available), 6 or 12 volts,
including all accessories

UHF

MOTOROLA ... T44A6A with accessories
T44AAV with accessories

RCA CMU15A... 75 watts,minus accessories

For Your Convenience SCHEMATIC DIGESTS. (Post Paid)

G.E. SCHEMATIC OUTLINE AND INTERCONNECTION DIAGRAMS
FOR GE 2-WAY FM RADIOS.

Vol. 7T Pre-Progress Line (49 - '55) 25-50 MHz 72-76 MHz

Vol. 2 Pre-Progress Line ('49 - '55)
150-170, 405-425 MHz, 450-570 MHz each volume $4.50

MOTOROLA FM SCHEMATIC DIGEST
revised edition to 1960

s GREGORY =

GREGORY ELECTRONICS CORP.

249 Route 46, Saddle Brook, N. J.

Phone (201) 773-7530 Dept. 73




see the /V/ann

for the bestin USED FM

communications equipment

Two-Way FM Units « Walkies ¢ Repeaters
Mobile Phone ¢ Bases ¢ Mobiles

Here are some of the great buys at Mann...
Motorola Models

X53GAD

ME 36

T43GGV

Mann Guarantee Conditions of Sale

Money refunded without question if equip-
ment is returned within seven days from
shipment, undamaged, freight prepaid.

2 Meter Motorola Mobile Unit with Accessories,
2 Separate 50W Transmitters with single rcvr.
6/12 Volt Dynamotor Powered in 20 inch

FHOUSIRG T 0 s e oo e b a o st s s $79.95

2 Meter General Electric Mobile Unit with Acc.
50 Watt Vibrator Powered 6/12 Volt in 17 inch

e VT e e e R W o L M S Tl O $150

2 Meter Motorola Mobile Unit with Accessories
25 Watt Vibrator Powered 6/12 Volt in 10 inch

£ T TS eI N PRl v Sl e o $115

WRITE FOR FREE CATALOG

Unless otherwise specified, equipment is
used, and is sold as-is. All items shipped
FOB Tarzana, California. Crystals, ovens,
antennas not included unless specifically
stated in catalog. All equipment is sold on
a first-come, first-served basis.

Mlnn COMMUNICATIONS

PO. Box 138, 18669 Ventura Blvd., Tarzana, Calif. 91356

Phone: (213) 342-8297




P [ntroduces the FMer’s Most Useful Tool!
I GHANNEL STANDARD

Integrated-Circuit Frequency-Standard Oscillator
Generates a WWV—Zeroed Signal at 30 kHz Increments on 2 Meters!

If the .94 in your city seems
different from the .94 they
have in other parts of the
State, you need a standard.
F 1 The PEP oscillator is that
& standard...as a single

. WWV-compared oscillator, it
. will generate a solid and sta-
ble rf signal on all narrow-
. band and wideband channels
~ of the 2 meter band.

B $19.95 (kit)
. wired & tested: $23.95

The circuit is a 3 MHz oscillator divided down to 30kHz with an output
at 15 MHz to zero with WWV and another output that provides 30 kHz
markers on 2 meters. The unit requires only a 4V power supply (3
penlight cells are adequate). Short-term stability: within 50 Hz at 150
MHz; long-term stability: within 100 Hz at 150 MHz. Wired and tested:
$23.95 — Complete Kit: $19.95 — Board & Schematic only: $4.25.

e For

PERFECTION ELECTRONIC PRODUCTS CORP.
404 E. HARRISON @ ® @ ® ® ROYAL OAK, MICHIGAN 48067




RADIO RECEIVERS AND TRANSMITTERS:

R-390/URR Receiver, digital tuningb00khz to 32 mhz . . .. ... i ittt i ittt i et et et e nas $495.00
Hammariund SP-800JX BO0KhZ 10 BAMNZ .« . ic vuin vi sian om Do el n s sisles e Siaeyihs &ieial a0 atals $295.00
URR-13 UHF Receiver, tunable 200—400mhz, ideal for UHF ham bands and monitoring Air

Eovee ANt St ONaUt I GUOR CIEE . it o T L L B s w o Hoarie o s spte v i s $119.00
Collins R-389/URR VLF Receiver, tunes 15khz to 1500khz, thebestin VLF . ............ $345.00
R-444/APR-4Y (ALR-5) Receiver, less plug-in converters, CV-253/ALR or TN plug-ins ..... $ 37.50
ARC R-19 Receiver, 118—148mhz, late version Command Set . . . . ... . v v vt v o v nnneenas $ 19.50
ARC R-11A Receiver, 190—550khz, late Q-ber Command version . . . .. .. ... o v i i i v aunn $ 12.50
BC-348 Receiver, tunes 200—500khz and 1.5—18mhz . . . . . . . ¢t ittt i e e e $ 65.00
NEMS Clarke Model 1671 Receiver, 175—260mMhz . .. .. ..o ii it onrnnnsnnssnens $ 95.00

CV-157/URR SSB Converter, 455khz i-f input, used on all military receivers for SSB reception . $185,
ARN-5 Glidepath Receiver, 332—335mhz, uses 90/150 cycle tone transformers plus alot of

good components and tubesoruseitinanaircraft . ... .. .... .. .0ttt anes $ 495
TCS-12 Transmitter type 52245, 1.6mMhz t0 12mhzZ . . . ..t o viinooaans sasssonanesasss $ 19.50
URC-11 Emergency Handie Talkie, 243mhz, less 1.5 and 135V battery, ideal for aircraft,

marine or 220mhz conversion,seeMay B9 CQ .. ... ..ottt it ii ittt snenn e nannss $ 14.50
R-48B/TRC-8 UHF FM Receiver, 230—250mhz, 116V/60CY . . . . . vt v i it it i e e v n e e $ 18.50
T-30B/TRC-8 UHF FM Transmitter, 230—250mhz, 115V/60cy ........ ...t uen... $ 18.50
R-316/ARR-26 FM Receiver, 