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A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering, performance and quality
—or else. That's why A/S amateur antennas are built to the identical
design and construction standards as their commercial counterparts.
Standards that have made them specified for more police and public
safety vehicle installations than all other brands combined.

HM-177
2 Meters

Features new high
conductivity copper
and nickel coated
17-7 PH stainless
steel whip. Shunt
fed coil encased in
waterproof PVC
jacket. All fittings
chrome plated brass.
Easy snap-in
mounting. 3 dB gain.*

NEWASCOM® TOWERS

3

|

NEW! HM-223 |

1Ya Meters |

(220 MHz) HM-175

High performance 32 Meters

¥ wavelength design a Collinear design
for the new 220 MHz with truly hot
activity! Directly fed performance! Base

with low loss coil in

. new low-profile
design. Spring and
whip easily
removable leaving
only 13" high base
for car wash
clearance. 3dB gain.*

fittings have silver
plated contacts. Can
handle 100 watts.
Whip and phasing
coil assembly is aone
piece molded design
to resist vibration and
moisture. 5 dB gain.*

*Measured over a Ya wavelength whip

High strength, low maintenance

aluminum towers for HF and VHF
antenna installations. There is a
complete line of ASCOM self-
supporting towers—in heights from
30 to 90 feet — at attractive prices!

and/or TOWER CATALOGS

E

@ “Stripes of Quality”
Division of ORION INDUSTRIES, INC., 12435 Euclid Ave., Cleveland, Ohio 44106
Export: 2200 Shames Dr., Westbury, L.1.,, New York 11580 Canada: A. C. Simmonds & Sons, Ltd.

WRITE FOR FREE AMATEUR ANTENNA

HM-4
2 Meters

Tough, virtually
indestructible
antenna for hand-
helds. Completely
insulated. Base fitting
matches Motorola
HT, E. F. Johnson,
and Standard
portables.

HM-5

Same as above but
for Drake and other
packset portables
with SO-239 fittings.

the antenna
specialists co.
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CHICAGO HAS
VOTING MACHINE!

The Chicago FM Club recently test-
ed a General Electric Voting System
on their two meter 16/76 repeater.
The voter selects one of four sites on
the basis of "‘guieting.” After six
weeks of use, CFMC decided to pur-
chase the comparator.

Shown here is the happy moment
when the first commercially built
voting system became part of an
amateur repeater . .. the handing over
of the check. From left to right: Don
Coleman WASDZS, tech committee
chairman; Sid Cohen, local GE rep;
Jim King WB9BDS, tech committee;
Mike Krut K9BHM, licensing commit-
tee; and Rich Casey WASLRI, CFMC
president, happily holding the receipt.

HAMS AID CRASH

Last February radio and television
shows were interrupted with a terse
announcement that a plane had
crashed into an Alameda CA apart-
ment house. Details were so sketchy
as to be non-existent. By 11 p.m. the
news reported a Navy jet had
screamed into a three-story building
with the possibility that none of the
occupants had escaped... that
dozens may have perished.

Alert to the possible need by the
American National Red Cross for
emergency communications was
Charlie Weber WAGRPK, a member of
“The Repeater’’ Club, Mountain: View
CA. He contacted board member Roy
Everhart WBBGWQ. Roy, in concert
with trustee Al Nielson WABAGA,
discussed the situation and officially
committed the resources of the club
during the emergency. Adolph Kelly
WABCCG works in Alameda and was
on his lunch break when the jet hit.
His quick reconnaissance confirmed a
need for the service amateur radio and
Grizzly Peak could provide.

Forces quickly gathered with Don
Smith WGNKF and Mach Myovich
KEKAP at the scene with portables
linking them to Betty Smothers
WABGCS at the Alameda Red Cross
headquarters. Betty and her relief
compiled a 1/-page radio log before
they finally secured operations some 3
days later.

Many reported to and remained at
the scene throughout the night as the
fire blazed. Still more made them-
selves available for uncounted hours
during the gruesome cleanup and
search for victims. Personnel were
located at the scene, the Red Cross
Alameda chapter office, and the
Oakland ARC office. This provided
the communications link needed to
allow Red Cross staffers and volun-
teers to meet the emergency needs of
the victims as well as to provide
logistics support for the cleanup work-
ers.

Col. Harrison and Mr. Harris, repre-
senting the American National Red
Cross, expressed to the club that they
were thankful that the hams arrived
and so professionally assumed the
significant role that they did. They
felt the communications provided
were the most professional they have
utilized at any previous disaster. They
were pleased with the accuracy of the
traffic being handled, a fact important
to them since the data included vital
statistics of the rescued as well as the
fatalities.

The utlimate compliment to the
hams came when — as the phone link
was being established — a request was
made to have the radio operators
continue their duties over the phones
since they were so proficient as mes-
sage handlers.

CANADIAN

(SL BUREAU

The Canadian Amateur Federation
Inc. is glad to make this new national
bureau available to any QSL bureau in
the world for cards coming into
Canada. Canadian cards may be sent
in bulk and will be promptly sorted
and distributed to the ten provincial
bureaus. There is no cost to anyone
for this service. Cards are welcomed
from individuals as well as bureaus.
The address is: CARF National QSL
Bureau, P.O. Box 66, Islington,
Ontario, Canada M9A 4X1.

VICTIMS

Members working any disaster or
public service event are cautioned that
persons not directly connected with
the operation may assume incorrectly
that you are an official spokesman for
the group you are assisting. Therefore,
be careful not to pass on traffic,
requests, etc. unless originated by an
official. Persons receiving such a mes
sage will assume it is from someone
with authority to request or direct the
action and will comply, not realizing
the request is not “‘official.”” Organi-
zations such as the Red Cross and
Salvation Army normally designate a
Press Representative who is know
ledgeable of his group’s press policies
and who will provide releases to the
media. The best thing to remember is
that we are assisting by providing
communications and not actually run-
ning the operation.

SPECTRUM
CHART

The FAA recently published a 32"
by 34" radio spectrum chart showing
usage from zero to 300 GHz. Copies
are available at 40¢ each from the
Government Printing Office, Washing-
ton, D.C. 20402. Request FAA Elec-

tromagnetic Spectrum Chart, No. TD
4.27:E12.
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Pews Panes

~News of the World

FREE COFFEE
ALONG HIGHWAY

Reprinted from Corvallis Gazette-

Times, Corvallis, Oregon.

That “Free Coffee'” sign on week-
ends at the entrance to the Blalock
rest area on Interstate 5 south of
Wilsonville can be ignored for only so
many trips. Then curiosity wins.

And, come to find out, the com-
plete project is a volunteer effort by a
band of radio hams from the Portland
area. They group under the name of
Mobile Communications Emergency
Unit.

What's the idea? Because they're a
bunch of nuts, the sign says, and the
casual host behind the urns corrobo-
rates the claim. In that case, there
should be more nuts just like them.

They're convinced that a break
from driving puts the motorist back
on the road more alert and less prone
to make poor judgments resulting in
accidents. The free coffee is just the
gimmick to entice the driver to stop.

Most weekends they also operate
four mobile units patrolling the free-
way between Portland and Salem.

EL2GI PROVIDES MEDIGAL LINK

Zorzor, Liberia, Africa

An outbreak of Lassa Fever oc-
curred in the Zorzor district March
1972. Spreading from an obstetrical
patient, ill at the time of admission to
the Curan Memorial Hospital In
Zorzor, the epidemic affected seven
staff members and two patients. A
nurse, an aide, and two patients died.
Two patients, two midwives and
three midwifery students recovered.

Lassa Fever is a severe viral illness
first identified in Northern Nigeria in
early 1969 and recurring in epidemic
form at a hospital there in early 1970,
when 28 cases with 13 deaths were
recorded, including the death of a
physician who pricked herself during
an autopsy. The complete history of
the case and its consequences was
reported to the Liberian Medical
Association by Dr. Paul Martens who
was then the physician-in-charge at
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They assist stranded motorists, fetch-
ing gas, radioing for repair service or
tow truck, aiding anyone who needs
help in any way they can. Contribu-
tions deposited in a container at the
coffee-tea counter pay for part of the
expenses. These are Good Samaritans
In action.

Mobiles Check
Freeway Conditions

KMPC, long the acknowledged
leader in traffic coverage, has added
more than 50 more freeway reporters
each morning through a unique “Ama-
teur Radio Network."”

Headed by Frank Mead (WAGUJJ),
the group, which is officially the
WABTDD Morning Network, utilizes
the Mt. Wilson based transmitter of
Burt Weiner (K60QK) to augment
reports by KMPC Airwatch helicop-
ters and mobile units on Southern
California freeway conditions.

These reports by the more than 50
work-bound hams are Iin turn moni-
tored by Dave Glawson (WAGCGR)
and Chris Williams (WB6HGW), who
utilizes special phone lines to transmit
the information to KMPC News.

the hospital when the epidemic

struck.

EL2CI, during the epidemic estab-
lished radio communication between
Zorzor and Monrovia and also be-
tween Monrovia and the Center for
Disease Control in Atlanta, Georgia.

The communications made possible
the rapid identification of the disease,
and later permitted the coordination
between Zorzor, Monrovia, and the
CDC as extensive investigation was
carried out by Dr. Patton, a U.S.
citizen, resident cardiologist at the
John F. Kennedy Medical Center,
Monrovia. He took an active part in
the epidemic by defining the informa-
tion and putting it in medical terms
for transmission to the Center for
Disease Control. He was actually In
EL2Cl's QTH during most of the
transmission.
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OHIO-TENN. ATV QSO

Last Nov. 9, after extensive prepa-
ration, K4EJQ received the accom-
panying picture from WS8DMR on
435.9 MHz. “Bunky” K4EJQ lives in
Bristol TN and runs 500W into a 40
el. array. Bill WBDMR runs 100W into
a 48 el. array in Columbus, Ohio. The
estimated path between points is 250

: i g
miles. e
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GIRL SAVED

Estele Maria Azar, an 18-year-old
girl from Mendoza, Argentina, Is re-
covering from a case of botulism
which killed her 12-year-old sister
when they ate a tainted can of beans.
Argentine hams contacted American
hams who reached Mount Sinai Hos-
pital in New York, and they sent the
required anti-toxin.

TENMNESSEE




Tempo’s Commercial Line VHF transceiv-
ers offer commercial performance at
amateur prices. Compare these transceiv-
ers with any other available. Compare
their performance, their quality of con-
struction, their ease of maintenance, and
then compare prices. Your choice will
have to be Tempo.

The CL-146 offers operation on the 146 MHz
amateur band. The price includes a micro-
phone, power cord, mounting bracket and one
pair of crystals. A full line of accessories is also
available.

e 12 channel capability ® 13 watts or a power
saving 3 watts e All solid state, 12 VDC e 144
to 148 MHz (any two MHz without retuning)
e Supplied with one pair of crystals ® RF out-
put meter, S-meter, receiver detector meter
@ Provisions for external oscillator ® Monitor
feature ® Audio output at front panel ® Internal
speaker ® The Price: $279.00

TEMPO/
CL220

As new as tomorrow! The superb CL-220 em-
bodies the same general specifications as the
CL-146, but operates in the frequency range of
220-225 MHz (any two MHz without retuning).
At $329.00 it is undoubtedly the best value
available today.

HENrY Radlo

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

emplgmﬂ@ fm line

1HE finest quality.. 1T best value

TEMPO/6N2

The Tempo 6N2 meets the demand for a high power six
meter and two meter power amplifier. Using a pair of
Eimac 8874 tubes it provides 2000 watts PEP input on
¢SB and 1000 watts input on CW and FM, Completely
stlf-contained in one small desk mount cabinet with in-
t‘imal solid state power supply, built in blower and RF
r
l
!

lative power indicator. $595.00

Y 1EMPO/fmh

So much for so little! 2 watt VHF/FM hand
held. 6 Channel capability, solid state, 12
VDC, 144-148 MHz (any two MHz), includes 1
pair of crystals, built-in charging terminals for
ni-cad cells, S-meter, battery level meter,
telescoping whip antenna, internal speaker &
microphone, $189.00

TEMPO/fmp

Truly mobile, the Tempo/fmp 2 meter 3 watl portable
gives amateurs 3 watts, or a battery saving % watt, FM
talk power anyplace at anytime. With a leather carrying
case included, this little transceiver will operate in the
field, in a car, or at home with an accessory AC power
supply. The battery pack is included. The price: $225.00
(Accessory rechargeable battery available: $22.00)

high power
fm amplifiers

MODEL POWER
NUMBER INPUT QUTPUT (min)

TPL1002-3 5t025W 100-135W 2M
TPL1002-3B 1-3W 80w 2M
TPLBO2 5W 80W 2M
TPL8B80D2Z2B 1 to 3W BOW 2M
TPL502 5 to 156W 35-556W 2M
TPL502B 1 to 3W 45W 2M
TPL252-A2 1w 25W M
TPL445-10 1 to 2.5W 12W
TPL445-30 4W J0W
TPL445-30B 1w 30w

TCP 12A Control Head . . . $32.00

POWER BAND PRICE

220.00
235.00
180.00
195.00
$105.00
130.00

85.00
440MHz $125 00

440MHz $215.00
440MHz $235.00

Prices subject to change without notice.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701

714 /772-9200
816/679-3127

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.



NEVER SAY DIE

PETITION!

The FCC has failed us utterly and
completely with the repeater regula-
tions, and we have to make this fact
known to them. The principle of
“least regulation” has been made a
mockery by this over-restrictive set of
rules.

Let’s make our will known — with a
petition. |If we can present a petition
with several thousand names and calls
on it, they will have to listen — and
give us relief.

Please make a copy of the below
petition and get it signed by as many
amateurs as possible — any class of
license — and send it to 73 Magazine,
Peterborough NH 03458. Please make
sure that your petitions are in the mail
to me by May 15th, at the very latest.
| will make copies of the petitions and
send them to the individual FCC
Commissioners — to Barry
Goldwater — and | will hand carry the
originals to the Chief of the Amateur
and Citizens Band division.

There are about 1000 repeater
groups around the country, and |
would hope that we would have 100%
cooperation in this from them —
which should mean that we could end
up with 10,000 to 20,000 signatures.
Please do whatever you can — with
petitions for signatures in every radio
store — at every club meeting, wheth-
er it be a repeater club or not. Let’s
do something this time and let the
FCC know that we are interested and
that it is important to us.

If we can make ourselves heard, we
stand a much better chance of getting
attention to our complaints on other
legislative matters. |f we never take a
stand, we are as lost as sheep.

Copies of tHe petition form are
available from 73 Magazine, Peter-
borough NH 03458 if you send a sase.
Please use 8% x 11 paper and sign on
one side only. Please be sure to make
the call signs readable.

When you read this, please call in
on every repeater you can and see
what you can do to organize petition
signing meetings — get small commit-
tees to go to visit members who can’t
make the meetings — let’s get out the
vote using every strategem we can
devise. Let's not have any slackers on
this.

APRIL 1973
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EDITORIAL BY WAYNE GREEN

FCC SHAME

Repeater groups who discover a
bootlegger in their midst may in the
future think several times before ap-
praising the FCC of this uncomfor-
table circumstance. The recent events
at Phoenix are enough to convince
any prudent person that perhaps the
last people to be notified in case of
such a difficulty is the FCC.

It seems that the trustee of the
local repeater discovered that a well
known local was a bootlegger when he
applied for membership in the club.
The first reply said essentially that he
should mind his own business. He
tried again and eventually the Com-
mission sent two agents to look into
the problem — which by the time they
arrived had been solved.

The agents turned their attention to
the repeaters and were able to find
several aspects that weren’t in line
with the latest rules...so the club
had to shut down the repeaters. This
brought an eviction notice from the
TV station — with the result that
three two meter repeaters, one Six
meter repeater and a 450 repeater
went off the air.

One repeater is on part time on
34—-94, operating from the trustee's
home, when he is home to control it.
The 16—76 autopatch machine is on
now and then too, but for the most
part repeater operation has stopped in
Phoenix.

The FCC should be proud of this. It
certainly will stand out as a monu-
ment to the futility of trying to
cooperate with the Commission.

AMATEUR CD RESPONSIBILITY

Not a few amateurs have wondered
at the lack of enthusiasm exhibited by
our government as far as civil defense
is concerned. Talk about benign
neglect! Recent information seems to
indicate that this is quite inten-
tional — that CD is being left to
wither away on purpose.

Continuedonp. 119.....

PETITION
| hereby petition the FCC to reconsider docket 18803.
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Extra
Class

Advanced
Class

General
Class

Novice
Class

U.3. AMATEUR

FREQUENCY
ALLOCATIONS

CW Only

3.500— 3.775
7.000— 7.150
14.000—-14.200
21.000-21.250
28.000—-28.500
50.000-50.100

3.525— 3.775
F.026— 7.150
14.025—-14.200
21.025-21.250
28.000-28.500
50.000-50.100

3.625— 3.775
7.025— 7.150
14.025—-14.200
21.025—-21.250
28.000-238.500

3.700- 3.750
7.100- 7.150
21.100—-21.200
28.100—-28.200

Phone & CW

3.775— 4.000
7.150— 7.300
14.200—-14.350
21.250-21.450
38.500-29.700
50.100-54.000

3.800— 4.000
7.150— 7.300
14.200—-14.350
21.270-21.450
28.500—29.700
50.100—-54.000

3.890— 4.000
7.225— 7.300
14.275-14.350
21.350-21.450
28.500-29.700
50.100-54.000

SSTV Frequencies

Suggested
3.775— 3.890 3.845
7.150- 7.225 7.220
14.200-14.275 14.230
21.250-21.350 21.340
28.500-29.700 28.680

50.100—-54.000
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Dave Ingram K4TW.J

Rte. 11, Box 499, Eastwood Vil. 50N
Birmingham AL 35210

The big event this month, stateside,
is the Dayton convention on April 28
and 29. This super fest is the major
Slow Scan gathering of the vyear.
There's a certain excitement around
the SSTV booth created by recog-
nizing “in person’” the fellows you've
seen and QSOed on the air, and
usually some great ideas, information,
and schematics are discussed by their

designers during the forum, often
months before appearing in any maga-
zine. Taggart WBBDQT, recently de-
signed a nice, yet relatively inexpen
sive electromagnetically deflected
monitor, and | understand he will
have the monitor and information
available on it. Three or four of the
fellows are working heavily on Fast to
Slow Scan converters, so these may be
unveiled for the first time here also.
And don't forget the flea market.
Although used SSTV gear is still rare
(who wants out...everyone wants
“in"’), there are usually some hard-to-
find parts available.

Ralph Taggart WBSDQT, emceeing SSTV
Forum.

WOLMD/4 (Bob) and W4TB (Nick) make up
after their “floor fight” on competing SSTV
theories!

This month’s pictures of the 1972
Dayton blast were snapped during the
highly successful ATV forum by Gene
W1VRK, who incidentally was also in
the program.

Larry WASMFF, sent along some
pictures this month of his interesting
Slow Scan monitor. The homebrew
WBMXV/WOLMD type monitor is
built in a Drake TR-4 cabinet, and
looks professional. Circuitry is on six
plug-in cards, and the bezel is hand-
formed plexiglass. Larry may write a
full article on his monitor in the near
future.

This past winter 20 meters often
“closed’”” quite early here. As an
alternative | would switch to 40
meters, and was surprised to find so
little Slow Scan activity. Maybe this is
due to the recent frequency shifting,
or the popularity of 80 meters; how-
ever don't underestimate 40. The
static level is lower and skip condi-
tions better, providing at least conti-
nental coverage. Before the recent
frequency shift Slow Scan activity was

The WO6MXV/W@LMD monitor built
WASMFF,

on 7220 kHz. The new Advanced
Class allocation is 7150 to 7225 kHz,
thus we are still within the band and
no frequency change was necessary. In
fact, we now have room to stack back
down the band as activity increases.
“See’’ you on 407

Robert Suding WOLMD has de-
signed a nice 50 to 60 cycle line
converter | am sure those of you._
overseas would like to build. We are
hoping it will appear in print at least
by this fall. If you are super anxious
for the information and write either
Robert or me, be sure to include
sufficient IRCs to cover postage and
copying.

9Y4VU recently joined our SSTV
ranks. Frank presently uses a Mac-
donald monitor/tape recorder setup,
and is building more. Watch for him
on 20 meters. Let's see... that
should put us up to about 70
countries now on Slow Scan.

The following circuit is a modifica-
tion for the ever popular ‘scope adap-
ter, and compliments of Brooks
W1JKF. A 4700 ohm resistor and any
low level diode form a feedback path
in the vertical sweep circuit (Q4
through Q9). This effectively closes
the vertical circuit after its sweep
pulse, until approximately time for
the next pulse. The result is that QRM
doesn’'t hold the intial trace at the
screen top. Another modification for
an already legendary circuit.

@@4 a8
LINEI# ?rf??'ﬁlﬂj

ADD THESE ¥
TWO COMPONENTS GUTEUT T 'SCOPE

YERTICAL INFPUT

by

STO0 Lanl s

Word is just in from J&R Elec-
tronics on some late gear modifica-
tions. Their MXV-100 monitor now
boasts an 8 inch crt for a larger
picture, and a new oak cabinet. Nice,
eh? And it works beautifully. (See the
MXV-100 product report, 73 Maga-
zine, Jan. 1972, pg. 5 & 8.) The
automatic light compensated camera
has an optional 1, 2, or 4 scans per 8
second frame capability. Thus in the
“4 scan’” mode, the top % of your
picture will be displayed 4 times on
the monitor screen.

73 ... Dave, K4TWJ
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L
— SPECIAL —

A JUGE EXGLUSIVE
1 YEAR WARRANTY

THIS MONTH ONLY ... ON ALL SALES OF NEW FM EQUIPMENT DURING
THE 73 MAGAZINE FM MONTH, JUGE ELECTRONICS WILL GIVE A FULL
ONE-YEAR WARRANTY, WITH THREE OPTIONS:
1. We will repair in our shop free of charge, any defective unit returned to us
freight prepaid.
2. Send your unit to the factory, prepaid, we’ll pay their bill.
3. Have it repaired locally, send us the defective parts, and we will replace them
to you. Sorry, we won’t pay local labor charges.

Place your order today. Please send cashier’s check or money order . .. for COD
include 10% deposit. Mastercharge or Bankamericard accepted (send card number
and expiration date. On Mastercharge send small “interbank” number shown above
your name.) All in-stock items shipped the day your order reaches us.

Drake TR-22 6-channel transceiver . ..... .. $199.95 Regency HR-2A 15 wattsout ........... $229.00
MMK-22 mounting bracket for TR-22 .. ...... D80 MB2I2 D i aniuevespalna i W $259.95
AA-22 Xmit/Receive amp for TR-22 ....... 149.95

TR-22 .. .iieiiciiiennenennns $299.95  gandard SRC-826M12-channels .. .......$339.95
Dy-Comm “C” amplifier ................ $656095 SRC-146A "‘talkie” ............. $289.95
“D" 10W in, 4050 wattsoutput .......... 99.95

‘E”" 1-3W in, 2030 watts output ......... 7990 SwanVHF-150 ........c00 e $299,95
“ES” 1-3W in, 40—-50 watts output ........ 9995 SwanFM-1210A ............... $359.95
“10-0" 10W in, 90—120 watts output ...... 195.00 SWENEERMEE R o d s et vy e a e e $299.95
Power supply runs 10— Oon AC ...... .. 95.00. - Clegg FM-278 . i dom s s s dsias $479.95
Crystals for Swan, Regency, Drake, Tempo ....3.95 Linear Systems SB-144 .. ........ $259.95

Our own 4 Amp unregulated power supply for any above 10 or 15 watt rig. $19.95

“JUGE" rhymes with “huge,’’ and that's the way we'd like to think of our service.
We’'ve been in the Amateur business now for eight years, and have built our
reputation for service and assistance to our customers. Take advantage of this
unusual offer . . . we bet you’ll become a regular Juge customer.

ED JUGE ELECTRONICS, INC.

3850 SOUTH FREEWAY
FORT WORTH, TEXAS 76110

Phone: (817) 926-5221 Hours: 9:00—-5:30 Tues. thru Sat.




feature after feature
after feature

Been denying yourself all that great fun so
many other amateurs are having with their
rock-solid, through-the-repeater contacts?

Delay no longer! Hasten to your SBE deal-
er. Verify that the brilliant new SB-144
has more channels---greater power output
---starts your enjoyment now by including
three sets of crystals on popular repeater
frequencies and a high quality, SBE ex-
clusive dynamic microphone without extra
charge. Add a sizzling, double-conversion
receiver and a combo “S" and output
meter with big lighted scale that also saves
your battery by showing when the trans-
celver is ON.

Confirm the price then make the deal.
Lose no time in securing this book-size
beauty under your dash with the tiltable

mounting bracket supplied. Then, power
on! ENJOY!

SB-144 it
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GUS M. BROWNING W4BPD

Well | see that good old summertime
is around the corner, this means there
will be some changes in the bands,
and best of all the WX will be right to
get your antennas “right"” ! | had a
very FB “looking” 4 element, tri band
quad, all put together, boom, elements
and all. It was just tied down to the
bottom of my 150 ft. tower, just
high enough to clear the ground.
| was trying to get it put on top of my
tower and winter WX and a lot of
rain and wind stopped me and then it
turned cold and winter was upon us.
| decided that | would just let it stay
there until summertime came around
again. | could see, getting this “thing"
put on top of the tower was going to
take a lot of "doing” and a lot of
hand-shaking and back-slapping to
convince someone to climb up and
down that tower (the days of one of
the neighborhood kids doing such
things has passed, even “down-south),
well, like a few years ago we had one
more of those ice-storms (we don't
get snow-hi.) This one caused a lot
of havoc, many thousands of trees fell
and you should have seen W4WVF's
FB quad. It looked like a very wet
spider-wed and worst of all it looked
like a wet spider-web that someone
had than stepped on ! This is the 3rd
time his quad has suffered a calamity
on account of ice-storms. |t took the
high winds all OK, but those ice-storms
were ‘murder” ! Mine even looked a

mess down at the bottom of my tower

| could see that | would have been in
“big trouble™ if it had been on top of
my tower. To be truthtul about the
whole thing, | have “chickened-out”
on putting it up, knowing that sooner
or later there will be another ice-storm
and it will crumble up and | would
than have the whole thing to do over.
again. | would rather have a half loaf
of bread than none ! | am going to
put up a multiple dipole for every
band from 10 through 160 meters and
feed it with RG17AU and accept
what-ever SWR | happen to end up
with. It might end up being broad-
banded with all that wire up there
and be non-directional. At least |
think | will have up an antenna that
will stay up and it will be "all-band"’.
| will “worry" about putting up my
4 element, tri-band quad on a pole
that | can put up and down by pulling
a few ropes when there is the next
ice storm coming this direction.

APRIL 1973

With the diminishing sun spots
and conditions getting worse on the
high frequency bands its about time
to be looking into the lower frequency
bands. The antenna is the first thing
to get up and the best time is during
the summertime, which is practically
upon us right now. Those lower
frequencies will be our '‘bread and
butter'' bands pretty soon now, so you
had better start getting ready for them
right now. The DX stations are getting
more numerous on the lower freg-
uencies and as the sun-spots get less
and less the DX stations will get
more and more.

Peggy (my XYL) and | are right
now working on our “last” DXpedit-
ion which we hope to commence in
March of 1974, we hope that it will
last from one to two years, maybe
even longer (as long as our money
and donations permit.) Peggy is right
now in the process of getting herself a
license. We will dish-out YL and OM
QSO’s from as many countries as
possible. The YL ISSB group is
behind us on this trip, they will be
helping with contributions to keep us
on the road as long as possible. | told
V. Mayree (K4ICA) that we had the
time if they had the money ! Their
“contributions” "‘acceptor’ is K5LIL.
All this means that when Peggy and |
get on the road you will be able to
work us if you anchor your receiver
on the YL ISSB System frequencies
sooner.or later you will hear us break
in on them. Then you can work
yourself a YL and OM in some DX
spot - two QSO's without much
trouble ! We will be on all bands that
are open after we attend to the YL's
on their frequencies. Plenty of low
frequency operation is planned since
the higher frequencies are gradually
going out. Get ready for us because
we want plenty of "“business’ when we
get on from ""out there™ !

Some of the DX coming through
on 160 meters will surprise you if you
stick it out and can battle the summer-
time QRN that will start pretty soon
now. Some of the DX worked on
this band since Jan. was some pretty
good stuff, such as: 8P6DR, YV5CKR,
LUSHFI, KH6RS, EP2BQ, VP8KF,
PY1DVG, 4W1AE, HBI9CM, JY9FOC,
DLIFF, PJ2VD, OA8V, OESKE,
HR2HH and KP4ADLW - All these
between 1825 to 1830 kHz at all
kind of hours of night. Some pretty
good DX, even for higher frequencies.
If this isasample of whats being work-
ed on 160 right now there certainly
will be some real DX activity there
when the sun spots get nearer the
bottom of the 11 year cycle.

The operation of the Canadian
World DX-pedition to Bhutan is off.
They received a letter from the Bhutan

Ministry of Foreign Affairs infor-
ming them that the Government of
Bhutan has standing orders that no
visitors are to be allowed to enter
Bhutan until the end of 1973 and
even after that, only package tours of
6 to 10 persons will be allowed. So if
you were waiting for them to go there
to work your AS51 country vou can
“forget it"" for the present time.
MOUNT ATHOS - The ice was finally
cracked in getting someone on the air
from this rare spot in Greece. It's
somewhat like Vatican City, which is
located in Rome, ltaly as you know,
only Mount Athos is located in Greece.
| can tell you from personal experience
it took some “"doing’’ to get permission
for this operation. Many, many fell-
ows including myself have been trying
for years to do the "‘trick” without
any success what so ever. NOW | guess
the next rare spot to be cracked will
be The Royal Order of The Knights of
Malta set up which is one square block
right smack in the center of Rome,
Italy. | have heard that it has all the
ear markings of being another ‘‘new
one' if ever anyone gets “‘official
permission’”’ to operate from there.
| WONDER when (if ever) will ARRL
decide that there are TWO Viet-Nam's,
TWO Germany's, TWO Korea's ? |
have not ever heard complaints that
there are too many DXCC countries.
In fact there are MORE DXERS that
would like to see MORE countries on
the DXCC country list than less.
Far too many DXers have worked all
the countries on the air and it seems
to me like they want “something"’ to
do. By this | mean real "DXERS",
not the garden variety of DXer who
thinks a G3 or DL is DX. | mean the
serious DXER, the fellow that gets
each "new one" as they come on the
air. For him, the more DX there is
the better he likes it.

WANNA WORK DX EASIER 7

All you have to do is listen more and
talk less. Listen what the DX station
has to say. |f he says W/K1's only,
and you are not in the first district
KEEP YOUR MOUTH SHUT, QRX
until your district is called and then
VERY SHORT calls, no need to
mention his call much BUT give yours
a few times (he knows his call, but
not vyours), use only STANDARD
phonetics, or better yet if you know
his language use it. When you get
him, give him ONLY his signal report
LET HIM indicate if he wants a rag
chew. Lastly, if the deliberate QRM
on him is someone YOU KNOW, be
sure to get an immediate message or
better yet a phone call to the nearest
FCC monitoring station. | myself
would call them if these shenanagins
was being done my my own brother.

See you on the “Low-End"-de %‘J‘




REPEATER CALL (WR only)

FORMER CALL

LOCATION (City)

73 REPEATER ATLAS REGISTRATION

STATE

REPEATER GROUP/SPONSOR

11 certify that | have recaived
no outside assistance whila com-
plating this form.

DATE

TRUSTEE

e e S I E
USEFUL RANGE (RADIUS) vl
EQUIPMENT
[] SPLIT SITE
--- ANTENNAS & HEIGHT [ODIPLEXER

ID-TYPE OR MFR.

| SOURCE (NAME/CALL) ‘SPEC[A!. OR EMERGENCY FUNCTIONS

PHIL-MONT GOES FM

The Phil-Mont club, one of the
larger in the country, is going FM,
starting on 147.03 simplex and install-
ing a Standard repeater for
147.63—-03 later on. This should give
quite a boost to FM in Philadelphia.

NEW LICENSE ARRIVED?

When your repeater receives its new
WR call, the second thing that you
should do (after changing the identi-
fier) is fill out the above form and
mail it to 73. This will enable us to
keep our repeater listing current and
accurate. It will also make sure that

the FM world doesn’t forget you . ..
for the 73 Atlas is recognized as the
one complete listing of repeaters for
the entire world.
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$REPEATER UPDATE

ISTENIN
Q 5‘5476 33%3 70 64 82. . )
WR CALLS APPEARING
AZ KTEIK Kingman 16-76
T8 34-94
GA WBARYQ Griffin Delete
IL WRIAAA Joliet 28-987
ex-WABEAT
MA KICRR  Wehster 2888
MA K1AD!  Oxford Delete
MI  WBBCSU Jackson 13-73
MN KBPML  Mpls-St. Paul T8 16-76
MN WBPZT  Mpls-5t. Paul 22-82
MN WABICX Mpis-St. Paul 28-88
MN K20PT/8 Albert Lea 34-94
MN WBGVP Duluth 34-94
MN WABODF Rochester 34-94
MN KBRTU  Elk River 37-97
MN WABNPZ Mpls-St. Paul 9446
NC WB4OGE Winston-Salem 04-64
N WB2ZOG Delete
NJ WB2ZWQ South Jersey 22-82
NY WRZAAA Manhattan 13-713
ex-WA2SUR
PA WA3IKXD Erie 34-94
19-94
PA WA3IKXF Lancaster 01-61
SD WEBXD Brookings W1800 34-94
S0 WABVVE SiouxFalis w1477 34-94
SD KIRTD Pierre 34-94
SD WB0GS Aberdeen 34-94
SD WABCPX Rapid City 34-95
TN WASKH Moved to Knoxville 28-88
TX KS5WPH  ElPaso 28-88

As the April issue is nearing its
deadline, word has been received that
two WR repeater calls have been
issued by the FCC — WR2AAA to
WA2SUR in New York and WR9AAA
to WASEAT in Joliet IL. Note that
both applicatjons were for minimal,
non-complex installations.

See the article on page 51 of this
issue for details on how to insure that
your application is processed quickly
and with the least amount of prob-
lems.

UPDATE THE UPDATE

Your new repeater, or your present
machine with its new frequencies, is
destined to remain practically un-
known to the rest of the world unless
you get the information to the Re
peater Update. . . pronto!

All published updates are auto-
matically compiled by our computer-
like staff and added to the listings in
the Repeater Atlas. While you can
always (horrors) chop-up every issue
and compile the new listings as they
are published, an easier way is to send
us a buck and a half for a copy of the
brand-new-still-wet 1973 Repeater
Atlas. It contains a listing for every
repeater known, including maps, open
or closed status and tone frequencies.
See our ad bn page 126 for that little
€xtra bit of convincing.

73 MAGAZINE



REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE

BEST — SENTRY.

If yvou want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don’t stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service
on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425




o0 MHz BAND

Bill Turner WAGABI
Five Chestnut Court
St. Peters MO 63376

Early February has been most un-
usual. There have been multiple E
openings in many areas. Openings of
this type and frequency are not nor-
mally expected until the beginning of
the summer E season. The band has
been open at least eight times during
the first twelve days of the month.
Areas heard include Maryland
(WA3PNQ) to Florida and Louisiana
(WAS5UUD) in the south and west to
New Mexico (W6TDZ) and Arizona
(WA7FPO). | had a nice QSO with
WA4CRK, Cary NC the other evening.
Jim runs Johnson equipment and a
four element beam on AM and does a
nice job with it. | have seldom heard a
more stable signal, the drift being
essentially zero as copied on a SSB
only receiver.

WB4BVT of Tateville, Kentucky,
wrote and called to tell of an un-
usual occurrence the evening of Feb-
ruary 4th. At approximately 7:05
EST David heard and recorded a
station signing JA1SGY. Several re-
plays of the tape confirmed the call
which is not, however, listed in the
Callboock. Has anyone heard or
worked this station? David runs a
Swan 250 and Mark 6 linear with a
CushCraft beam.

Art WATEXN, says "l thought |
had publicized it pretty well on the
band. However, | still hear of fekows
having parasitic problems with the
January 1969 QST modification of
the SB-200 Heath linear. You might
mention that all they have to do is
replace the 47 ohm resistors in the
plate choke with 100 ohms and it will
cure it. The same coil form can be
used. This in the (ARRL) Handbook,
page 430, 1971 Edition. The original
article fails to mention this and the
uninitiated cremate the 47 ohm jobs
and stink up their shacks for a week
or so."”

12

Hugh WBOHUP, has RTTY gear and
is looking for contacts. Any takers?

Louis Ancioux WBBNMT/86, is look-
ing for EME schedules. Anyone ready
to go before mid-June (when he
changes QTH) should drop him a line
at NAVRADRECFAC, Scaggs Island,
Sonoma, California 95476. Louis has
a 28 dB rhombic at his end and
suggests that those with a quad of 6
elements spaced one wave length
should be able to make the grade. It
might even be possible with a pair.

The SB-110 makes an excellent
code practice set without internal
changes — merely switch the function
switch to “CAL" with the rig set up
for CW. The sidetone works as usual
providing aural indication of keying
without transmitting a signal.

Some years back Telco produced a
6 meter linear utilizing four external
anode tubes; can anyone supply a
copy of the manual for this unit?
Even a schematic would be helpful to
the current owner.

Many thanks to those who contri-
buted to the first year of “The 50
MHz Band.” Your efforts and kind-
ness are truly appreciated.

HAM
HELP

Occasionally 73 receives letters
from aspiring amateurs wanting to
know if we can locate someone to
help them get their license. Perhaps
there are many more of our non-ham
readers who also desire help.

Starting with this issue, we will
publish names, addresses and tele-
phone numbers of those desiring assis-
tance. If you need help, don't be
bashful about sending us vyour
name...you do want your license
don’'t you?

Each month, amateurs and clubs
should look the list over and give a
hand to those in their area. As new
names come in, previous names will be
removed from the list.

Earl L. Grove

891 Commonwealth Ave
Venice CA 90291
213-396-71315

WAQABI

1Lt Olin L. Beall 1|
530-34-9383

Hg Co

USA CCD

APO San Francisco CA 96460

Datley W. Wells
RFD 1

Concord NH 03301
603-746-3916

n

'."f /= X

,,.// ‘f“f%i

novice

Schley Cox WNSLHO
219 Kilgore Avenue
Muncie IN 47305

THE RANK AMATEUR

Being a Novice operator is one of
the broadest activities in ham radio.
One of the problems with writing a
column for Novice operators is that
most of the ham columns are written
for specialty areas like Oscar, 50 MHz
Band, MARS and SSTV.

Novices do have one thing in com-
mon. We are almost all just beginning.
Some of us have worked some DX,
but haven’t been able to get a QSO
yet in the state just next door. Some
of us have a code speed just at 5 wpm
(unless there is QRM) and a few of us
could shut down a lazy amateur Ex-
tra.

Most of us didn't have too much
trouble getting our first ticket (that's
hindsight talking!) but once on the air
we usually start our operating experi-
ence trying to get our 50;watt loaded
dipoles through the QRM of 40 meter
band carriers from Moscow, Sofia,
London and Rome.

Despite that 40 meter international
snake pit and Novice band, the 80
meter summer static, that yet inex-
plicable interference some of our
transmitters seem to cause the kitchen
toaster, and the strange glances of
family and friends who ask them-
selves, “"What can anybody do with a
radio all night long?”, most of us will
try to get our General license.

Those who have gone on already to
the higher tickets tell me that what we
are doing now is the most enjoyable
time we will have in ham radio.
Sometimes the technical competence
of a few years’ experience takes a
little of the edge off what we're
enjoying so much for the first time
right now.

This column will be written for
Novice ops who plan to make their
first years in ham radio two of the
most enjoyable and productive they
will ever spend. Future topics include
what to do when you get the tele-
graph operator's version of mike
fright, how to improve your fist over-
night, operating contests, DX, traffic,
antennas, maybe something on the
perfect solder joint, and most impor-
tant, about the things you tell me are
on your minds.

73 MAGAZINE



| have some strong opinions about
what's right and wrong with the
Novice bands and my fellow Novice
ops. You'll read about them in this
column from time to time. If you
don’t like my opinions, or if you do,
let me know. |'ve been known to be
wrong before, and I'm sure | will be
again. | frequent 3.717, 7.110 and
7.1440 in the early afternoons and on

week ends. WNOLHO

The Hamburglar

STRIKES AGAIN!

The Hamburglar from Fun City has
discovered FM!.Barry Electronics has
lost an FM 27B Ser. No. 27013-1141
to the devious scoundrel. Wouldn't he
settle for a cheaper rig?

Anyone with information please
contact Barry Gensler W2LNI, c/o
Barry Electronics, 512 Broadway,
New York NY 10012, 212-915-7000.

The following gear was taken from
remote field site near Knolls, Utah
between October and December 1972,
1. Kyokuto Denshi Model FM144-10L

2 mtr xcvr Ser. No. F459.

2. NPC Model 107M marine 12V
power supply.

3. Onan generator, green in color, ser.
no. 327885, Model 2.5AJ-IPL.

Contact Tooele County Sheriff,

Tooele, Utah, or Peter T. Rowe
WABWOA, 316 Escuela #72, Mt
View CA 94040.
List from Past lssues:
Mfr., Model, Ser. No. Owner Issue
Coll,, 6251 No. 10728 MSU ARC 6/72
E.Lansing M|
WRL Duo-Bndr 6010AT302 WAGFCY 6/72
HR-2A, 11 chan., 04-07152 WAINVC 9/72
Swan Cyanet 270,No. 313022 K4ACJ 9/72
Collins Mic, Mod. MMs, K4ACJ 9/72
No. 4294
Heath HW-100 & AC PS WAZJGP 10/72
Swan 2708, No. M-395430 WBHST 11/72
AF68 No. 10888 K5LKL 173
PMREB No. 10918
M1070 pwr supply
Trio TRZ2200 No. 241969 WAZ2ZBV V713
Clegg 22er No. 1900-578 WIDHP 2173
Standard B26M_No.112007 WABPCG 373
SNZG YKEDF BKVG VLF Z

VR Y G GNGE Y
XJTXEFKQGKLY GL XDRDYGH

GNFDD?
ZED BLLCSKY
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Joe Kasser
1701 East-West Highway, Apt. 205
Silver Spring MD 20910

This month | have been taking a
look at some foreign ham magazines.
These, like ‘"Radio Communication”
from England and “Break In"" from
New Zealand, are the foreign amateur
radio societies’ equivalent of the
ARRL publication QST.

The sections that make the most
interesting reading are the advertise-
ments, especially when the textisin a
strange language. It seems that the
Japanese are marketing their wares all
over the world. There are plenty of
advertisements for Yaesu and Trio
(TR-22). Prices are such that the rigs
are cheaper in some places than they
are here in the USA. For example, a
TR-22 costs the equivalent of about
$160 in England, including taxes.

These FM rigs sold abroad usually
come fitted with the most used fre-
quencies for the local area, so anyone
intending to buy a rig to take on a trip
might consider getting one abroad,
already crystalled up for use, and then
pick up crystals for the USA when
they get back. The rigs come set up
for 220V so a slight modification will
have to be made upon returning to the
USA. If you do decide to buy a rig
abroad it would be advisable to
arrange it beforehand with a store so
that one will be available. There is
nothing like going into a store and
being told, ‘““We’ll have one in two
weeks,” when on a three-day visit. |
have access to magazines from a numr-
ber of countries and can possibly help
out with copies of advertisements if
anyone is interested (SASE please). |
only have the ads — | know nothing
about the stores.

If you intend to visit the locals
when abroad, be sure to fill your
pockets with goodies like $1.00 bar-
gain packs, IC's, (particularly linear
IC's — LM 370, CA 3028, MC 1496,
etc.) You wouldn't believe what they
cost abroad.

Consider the Yaesu FT-101. In the
U.S. it costs about $560, in England it
costs about the same in English
pounds. Not much difference, is
there? Well, consider this: When |
came to the USA | would have had to
save, say, two weeks’ salary to buy an
FT-101. In England | would have had
to save two months salary to get the
FT-101. That is just one case. In
general salaries in the U.S. are two to
four times as much as they are in

Europe in terms of actual currency. If
that DX station says that he is using
Drake, Collins or Yaesu gear, it pro-
bably cost him two to four times what
It would have cost you in terms of
“hours worked” to save up to pay for
the rig. How would you like to have
to pay $1500 for an FT-101?

On an item like the FT-101 the
currency was equivalent, but consider
an |1C that costs 25¢ here. In Europe it
may cost 50¢ (current equivalent), so
in terms of “hours worked” that
would cost the equivalent of $2.00.

Thus these goodies that you bring
with you as gifts will be well received
by the local homebrewers. These
things are small, do not take up much
space and may be tucked away in any
convenient space.

Another useful thing to carry is a
supply of mint U.S. twenty-one cent
postage stamps. These will allow over-
seas amateurs to send SASE’s to state-
side QSL managers at minimal cost,
because the air mail postage can be
prepaid by those stamps.

The minimum rate for an air letter
is roughly the same in all countries.
There is an international agreement in
effect between the countries in the
UPU. If | want to send a QSL to any
overseas ham and prepay the airmail
postage, | have to send him three
IRC’s at about 22¢ each. The DX
station operator gets three surface rate
stamps for those IRC’'s which just
about pays for the minimum air rate.
So | spend 66¢ to prepay one air letter
costing about 25¢. I'd feel much
better if | could get a foreign stamp at
about face value instead of all those
IRC's. If you pass out 21¢ stamps
overseas you will be bringing a useful
gift. Any non-DX'ers could always
mount them in a stamp album. You
don’'t have to just take 21¢ air
stamps — mixed commemoratives
would be just as welcome.

A stamp exchange of mint foreign
issues at face or near face value (say
28¢ a stamp) would be a useful thing
to set up in this country. The Ex-G
Club (a club made up of Britons and
spouses of Britons domiciled outside
the United Kingdom) is starting up
such an operation for their members.

13




AN o Nl i ;. ik 5 i s e

A 3

 All solid-state design » Can be com-
pletely aligned without instruments « 36-
channel capability — independent push-
button selection of 6 transmit and 6 re-
ceive crystals » 10-Watts Minimum Qut-
put — designed to operate into even an
infinite VSWR without failure = Optional
Tone Burst Encoder — mounts inside,
gives front-panel selection of four pre-
settable tones

The Heathkit HW-202 compares with the best wired
amateur 2M/FM rigs. Plus it has: 36-channel
capability via independent selection of 6 transmit
and 6 receive crystals. Solid-state circuitry with
complete built-in alignment procedures using only
the manual and the front-panel meter allow opera-
tion over a 1 MHz segment from 143.9 to 148.3
MHz. Removable front-pane! bezel permits instal-
lation of the new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 watts transmission into an infinite VSWR —
indefinitely, with no failure! The HW-202 needs no
automatic shut-down — it continues to generate a
signal regardless of antenna condition. Transmit-
ter deviation is fully adjustable from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmonic
output is greater than —45 dB from carrier. The
push-to-talk ceramic microphone supplied has an
audio response tailored to the HW-202.

Excellent reception — 0.5 uV or less produces 12
dB Sinad, or 15 dB quieting. Output at the built-in
speaker is typically 2 watts at less than 3% total
harmonic distortion. The receiver circuitry utilizes
diode-protected dual-gate MOSFETS in the front
end; an IC IF that completely limits with less than
a 10 uV signal; dual conversion, 10.7 MHz and 455
kHz via a 4-pole monolithic 10.7 MHz crystal filter.
Image response is —55 dB or better. Spurious re-
sponse is — 75 dB or better.
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The Heathkit HW-202 comes with two crystals used
in initial set-up and alignment, give you simplex
operation on 146.94. Kit includes microphone,
quick-connecting cable for 12-volt hook-up, heavy
duty alligator clips for use with a temporary bat-
tery, antenna coax jack, gimbal bracket, and mo-
bile mount that lets you remove the radio from the
car by unscrewing two thumbscrews. The HWA-
202-2 Tone Burst Encoder provides four preset-
table pushbuttons for instant repeater access.
Fixed station operation is as easy as adding -the
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Amplifier puts out 40 watts for 10 watts in, and
externally it's a perfect mate for your HW-202.

Kit HW-202, 11 Ibs., mailable
Kit HWA-202-2, Tone Burst Encoder, 1 Ib. . . 24.95*
Kit HWA-202-1, AC Power Supply, 7 Ibs. . .29.95*
Kit HWA-202-3, Mobile 2-Meter

IO T | 7 e P e T O 17.95*
Kit HWA-202-4, Fixed Station 2-Meter
ATRENNA AIDS, S i d resvats e o s e s sy s einlside 15.95*

HW-202 SPECIFICATIONS — RECEIVER — Sensitivity: 12 dB SINAD*
(or 15 dB of quieting) at .5uv or less. Squeich threshold: 3 uv or
less. Audio output: 2 W at less than 109% total harmonic distor-
tion (THD). Operating frequency stability: Better than +.0015%.
Image rejection: Greater than 55 dB. Spurious rejection: Greater
than 60 dB. IF rejection: Greater than 75 dB. First IF frequency:
10.7 MHz =2 kHz. Second IF frequency: 455 kHz (adjustable).
Receiver bandwidth: 22 kHz nominal. De-emphasis: —6 dB per
octave from 300 to 3000 Hz nominal. Modulation acceptance: 7.5
kHz minimum. TRANSMITTER — Power output: 10 watts minimum.
Spurious output: Below —45 dB from carrier. Stability: Better
than #.0015%. Oscillator frequency: 6 MHz, approximately. Mul-
tiplier factor: X 24. Modulation: Phase, adjustable 0-7.5 kHz,
with instantaneous limiting, Duty cycle: 1009% with oo VSWR.
High VSWR shutdown: None. GENERAL — Speaker impedance: 4
ohms. Operating frequency range: 143.9 to 148.3 MHz. Current
consumption: Receiver (squeiched): Less than 200 mA. Transmit-
ter: Less than 2.2 amperes. Operating temperature range: —10°
to 122° F (—30° to + 50° C). Operating voltage range: 12.6 to
16.0 VDC (13.8 VDC nominal). Dimensions: 234" H x 814" W x
97" D.

*SINAD=Signal 4+ noise + distortion

Noise + distortion




..dind here!

NEW Heathkit
2-Meter Amplifier for cleaner

FM copy on the fringe... 6995*

40 watts nominal out for 10 watts in —
requires only 12 VDC supply.

Fully automatic operation — with any
2-meter exciter delivering 5-15 watts drive. &

Solid-state design — all components
mount on single board for fast,
easy assembly.

If you're regularly working from a fringe area, the
new Heathkit HA-202 can boost your mobile output
to 40 watts (nominal), while pulling a meager 7
amps from your car's 12-voit battery.

Install it anywhere...in the trunk, under the hood 4-hour assembly. Manual shows exact alignment

or dashboard. Use it with any 2-meter exciter de-
livering 5-15 watts drive. Features fully automatic
operation. An internal relay automatically switches
the antenna from transmit to receiver mode when
you release the mike button.

All solid-state design features rugged, emitter-
ballasted transistors, combined with a highly effi-
cient heat sink, permitting high VSWR loads. Tuned
input-output circuits offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
without periodic readjustment. All components
mount on a single printed circuit board for easy,

procedures using either a VOM or VTVM. And in-
stallation is just as simple.

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system —
additional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fringe. Kit HA-202, 4 |bs.

HA-202 SPECIFICATIONS — Frequency range: 143-149 MHz. Power
output: 20W @ 5 W in, 30W @ 7.39W in, 40W @ 10 W in, 50W
(@ 15 W in. Power input (rf drive): 5 to 15W. Input/output im-
pedance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 max. Power supply requirements: 12 to 16 VDC, 7 amps max.
Operating temperature range: —30° F. to +-140° F. Dimensions:
3" H x 444" W x 515" D,

erfect tune-up tool for your 2-meter gear. Tests transmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts *=10% of full scale.
50 ohm nominal impedance permits placement in transmission line
permanently with little or no loss. Built-in SWR bridge for tuning 2-
meter antenna for proper match, has less than 10-watt sensitivity.

Kit HM-2102, 4 Ibs.

HM-2102 SPECIFICATIONS — Fregquency range: 50 MHz to 160 MHz. Wattmeter accuracy:
+109% of full-scale reading.* Power capability: To 250 W. SWR sensitivity: less than 10
W. Impedance: 50 ohms nominal. SWR bridge: Continuous to 250 W. Connectors: UHF
type S0-239. Dimensions: 54" W, 54" H and 6%2" D, assembled as one unit.

*Using a 50 © noninductive load.

and 'Ier3| New Heathkit
Bmm = ® VHF Wattmeter/SWR Bridge...29.95*

See them at your Heathkit Electronic Center —
or fill out coupon for FREE Heathkit catalog

HEATH
HEATHKIT ELECTRONIC CENTERS {““"" nty Dok oia 7

ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Anaheim, 330 E. Ball Rd.; ElI Cerrito, 6000 Benton Marbor, Michigan 49022

Potrero Ave.; Los Angeles, 2309 S. Flower 5t.; Pomona, 1555 Orange Grove Ave. N.; Redwood =

City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hills, 22504 Ven- | [ ] Piease send FREE Heathiit Catalog.

tura Bivd.; COLOD.: Denver, 5940 W. 38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte. Enclosed is $ r . plus shipping
44); FLA.: Miami (Hialeah), 4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, | — Py 5 it

3462-66 W. Devon Ave,; Downers Grove, 224 Ogden Ave.; IND.: Indianapolis, 2112 E. 62nd Ave._; | L Flease send model (s) -
KANSAS: Kansas City (Mission), 5960 Lamar Ave_; MD.: Baltimore, 1713 E. Joppa Rd.; Rock- I
|

ville, 5542 Nicholson Lane; MASS.: Boston {'ﬂ‘lliulrr. 165 Worcester St.; MICH.: Detroit,
18645 W, Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Hmn“gnh: (Hopkins), 101 Shady
Oak Rd.; MO.: St. Louis, 9296 Gravois Ave,; N.J.: Fair Lawn, 35.07 Broadway (Rte, 4); N.Y.:
Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.: Jericho, L.l., 15 Jericho
Turnpike; Rochester, Long Fiu:lsa Piaza; OMIO: Cincinnati (Woodlawn), 10133 Springfield
Pike; Cleveland, 5444 Pearl Rd.; PA.: Philadelphia, 6318 Roosevelt Bivd.; Pittsburgh, 3482 Wm.
Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 221 *Mail order prices; F.0.B. factory
Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. Qi Lo et L

Address Wi
City__ LLL ¥4
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Perhaps someone reading these lines is
also a stamp dealer. If you are, here is
a way of unloading your surplus
stock. Think about it...you could
make a profit and your customers
would save by the difference between
your charges and the cost of the
IRC's. Everyone would come out on
top except for the UPU and it serves
them right for overcharging for IRC's!

G3ZCZ/W3

)
(aoh}:g

West

Bill Pasternak WA2HVK/6
14732 Blythe Street #17
Panorama City CA

At this time about the most impor-
tant news out of this area concerns
the recent FCC inspection of the
Phoenix 34—94 repeater, under the
new regulations. In a talk given Febru-
ary 3rd at the California Amateur
Relay Council, Bob K7VOR of the
Phoenix Repeater group explained
how the situation began, and what has
transpired since. According to Bob,
this was not a planned inspection, but
more a matter of coincidence. The
FCC men were at the site on matters
not related to amateur radio. (As with
many other repeaters, this machine
was located at a commercial broadcast
site.) A chance meeting between two
of the club members who were doing
maintenance on the machine and the
FCC personnel led to the inspection.

As an outcome of this inspection,
the repeater was found to be in
violation of the regulations regarding
control. The inspectors apparently felt
the system used (a timed carrier on
450 MHz) to control the two meter
machine, did not meet the standards
set in the new regulations. They felt

16

this type of control without any form
of tone coding could not be accepted
as positive control. However, though
they have been informed that there
was a violation of the regulations, as
of this date they have not received an
official citation from the FCC (I
called Bob this evening and this is
where the matter stands as of 2/8/73.)

In the meantime, all repeaters In
the Phoenix area are off the air and
only operate when there is positive
control (i.e., operator on duty). At
the time of the meeting, 34-94 in
Phoenix was down, since Bob was not
there to control it himself. | sincerely
hope this is not a trend that the rest
of the country will be forced to
follow. Phoenix neeas our support
and backing, since it is apparent the
FCC has decided on literal enforce-
ment of the new rules. If this is true,
then all repeaters will eventually be
forced into a position of restricted
operation. When | drove cross-country
in some bad weather last October,
having the rig in the car was quite
reassuring to me. | was just about
always within range of a two meter
repeater, day and night.

Burt

K60QK
WAGTDD.

daoing maintenance on

It the new repeater regulations
force owners to curtail or restrict
operating time due to the provisions
on monitoring and control, then we
will all be losers. |, like others, have
come to.depend on repeaters to com-
municate in time of emergency, as
well as a place to chew the fat. |
wouldn't like to be stuck some place
deserted, only to find that the repeat-
er | might be able to reach for help
was off the air because no one was
around to monitor and control it.
Would vou? My thanks to Bob
WABJGW and Chris WBBHGW for
tape recording the meeting while
Sharon and | battled the London Flu.

Transmit and 450 control antenna system of
WAGTDD.

Since | became involved in FM a
few years ago |, like many of you, had
this dream of putting my own repeat-
er high on some mountain. The closest
| came was helping establish WA2ZWP
on the Williamsburg Bank Building in
Brooklyn. Well, it wasn’t a mountain,
but at least | did get a chance to fulfill
part of my desire. | think that's why |
was so enthusiastic about accepting an
invitation from Burt Weiner K60QK
to drive up Mt Wilson and visit the
WABTDD repeater site. WABTTD is
the only non-standard channel alloca-
tion in the L.A. area. Though the
published input is 147.42, the input is
actually split at 147.435 FM and
147.405 AM. The output is 146.40,
FM. Though this is an odd combina-
tion of frequencies, Burt took the
time to make the reason for it being
this way clear. Simply, Mt. Wilson is
not only the home of WABTDD, but

just about every major commercial
broadcaster (TV and FM) serving the
L.A. market. After years of trial, Burt
found he had to keep his output at
146.40 to avoid any unwanted mixing
and intermod with other services on
the mountain. This output, coupled
with a 145.195 input, worked fine
until the new regulations forced TDD
to move its input to where it is now.
As to the AM input, retaining it was a
decision that was left to the users of
TDD, and they decided it would be in
the best interest to keep it. Why?
Well, while AM is slowly phasing itself
out in most parts of the country, it is
far from extinction out here. Most of
the time | find it as easy to get an AM
QSO as it is to get one through an FM
repeater. An AM input affords the guy
who has no FM equipment a chance
to get involved in FM repeater opera-
tion and its benefits. At least that's
my feeling. At the moment the AM
input is out of service, but Burt tells
me that it will go on again soon.
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The system uses Motorola Sensicon
A Receivers with a compression amp
before the transmitter that keeps the
output deviation at a stable 5 kHz
even on under-deviated signals. Anten-
nas are a pair of J poles with about 80
feet vertical separation. All this, comr
bined with a site some 6700 feet
above sea level, makes for better than
average coverage. Oh yes, as an added
bonus the view from atop Mt. Wilson
is something to behold, even on a

cloudy day. Come see for yourself.
.. .WA2HVK/6

|: ; _ ,, ,

Petition: To allow the use of topo-
graphic maps having the scale of
1:250,000, but having contour inter-
vals of other than 50 feet, in applica-
tions for repeater stations in the Ama-
teur Radio Service.

It is hereby requested that section
97.41(f)(1) be amended to read:

Location of the station transmit-

ting antenna, drawn upon a topo-

graphic map having the scale of

1:250,000.

It was the intent of the Commission
in section 97.41(f)(1) that applicants
for repeater stations in the Amateur
Radio Service use the maps sold by
the U.S. Geological Survey, of the
scale 1:250,000. These maps are avail-
able with a contour interval of 50 feet
for the portions of the country with
relatively flat terrain; however, these
maps do not have a contour interval
of 50 feet for portions of the country
with mountainous terrain. Since it
appears to be extremely impractical to
obtain maps that comply with
97.41(f)(1) for many portions of the
country, and it does not appear to be
contrary to the intent of the Commis
sion, | request that this petition be
approved.

Respectfully submitted,
Robert R. Rule

licensee: WA7EGK

P.O. Box 1054

Laramie, Wyoming 92070
Telephone: 307-742-3369
January b, 1973

BYKW DVNQBMTVJL KW MHON J
EKFCVWKMH — JQVKO RMMO.
NMX YJFC JOVCJEN WMOFCE
BYC VCJO LCWWJTC.
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WORKED ALL BRITAIN
CONTEST

The WAB phone contest will be
held April 1, 1973, and WAB CW
contest will follow the next Sunday.
Times are between 0900—1200 GMT.
Score 5 points for each contact.
Operation on 160, 80 and 40m. Scor-
ing multipliers are the number of
different WAB areas worked. Ex-
change RST and Nr. Logs should be
mailed within 50 days to WAB Con-
test Mgr., G2DSF, Norman Booth, 49
Baggrave St., Leicester, England.

5TH RTTY WAE DX CONTEST

The Deutscher Amateur Radio Club
(DARC), has the honor to Invite
RTTY amateurs all over the world to
participate in the bth RTTY WAE DX
Contest. Contest period is Apr. 28,
0000 GMT — Apr. 29, 2400 GMT.
Call CQ WAE de...on all bands 3.5
through 28 MHz. Exchange QSO-Nr.
& RST. Certificates to the highest
scorer will be awarded. Logs must
contain bands, exchanges sent and
received, call signs, QTCs sent and
received, points, multiplier. Use a
separate log for each band. Enclose a
summary sheet showing the scoring,
rest period, classification, your name
and address in BLOCK LETTERS.
The deadline is June 10, 1973. Mailing
address: WAEDC-Committee,
D9-8950 Kaufbeuren, Postbox 262,
West Germany.

DAYTON

The 22nd Annual Dayton Hamven-
tion will be held Saturday, April 28,
1973, at the Dayton Hara Arena.
Technical forums, exhibits, flea mar-
ket and 450 MHz transmitter hunt.
For information write: Dayton_Ham-
vention, Box 44, Dayton OH 45401.

AUTHOR'S CORRECTION

K20AW's Solid State Repeater
Control in the March issue contained
an error in Fig. 1 on page 36. Connec-
tions to pins 4 and 7 of the 741C were
inadvertently reversed. The corrected
portion of this circuit is shown below.

Te——p— TO
e i—— TRANSMITTER

KEYING RELAY
(SIGMA a5FIA-12DC
OR CALECTRO
DI-86T)

Fig. 1. Simple COR and timeout timer.

FLORIDA QSO PARTY

FLORIDA SKIP, the all Florida
Amateur Radio Publication, is happy
to announce the 8th annual
FLORIDA QSO PARTY to be held
April 7th and 8th, 1973. All amateurs
are invited to participate. Florida ama-
teurs are urged to work as many
out-of-state stations as possible as well
as those within the state. Contest
periods: Sat.,, 1500—-2000; Sun.
0000—-0500, 1400—2359. All times
GMT. Exchange: Florida stations:
RST and county. Non-Florida: RST
and state, province or country.
Trophies will be awarded to high
scoring stations. Contact FLORIDA
SKIP, Contest Chairman, P.O. Box
501, Miami Springs FL 33166 for
further information.

BIRMINGHAMFEST

The BirmingHamfest Amateur
Radio Convention will be held on May
5—6, 1973, at the Alabama State
Fairgrounds Exhibition Hall in
Birmingham AL. This event is spon-
sored by the Birmingham Amateur
Radio Club, John A. Outland,
WB4PJU, President. Those wishing to
attend or exhibit can get information
by writing to P.O. Box 603, Birming-
ham AL 35201.

LOWER COLUMBIA
CELEBRATION

Lower Columbia Amateur Radio
Assn. announces its 25th anniversary
celebration — Dinner — April  14th
1973. Prizes, contests, program, swap
shop, CW contest, etc. For informa-
tion write WA7NRQ, 355 Baltimore,
Longview, Wash. 98632. $3.25 per
head.

MATTOON HAMFEST
The Moultrie Amateur Radio Klub

of Mattoon IL will hold its 12th
annual hamfest at the American
Legion Pavilion in Wyman Park,

Sullivan IL on 29 April. For further
info write Robert Boyer WBYAAYV,
Secretary of MARK, P.O. Box 32/,
Mattoon | L 61938.

Thanks to John K35LJ
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I YOU DON'T HAVE A MOUNTAIN

.. .there are other ways to get your repeat-
ers antennas off the ground. QOur cover
photo this month shows intrepid alpinists
Bill Stephens WBQCAB (in the tan coat) and
Richard K. Brown WQEMU installing the
feedline to one of two Cushcraft antennas
for the WQEMU 16—76 repeater in Winfield,
Kansas, at the 600 foot level of a commer-
cial tower. The tower looks high enough in
the groundhog’s view at the left. . .but it
must have tripled in height by the time the
photographer swung out on the rigging at
the top to take the cover shot.

:’ e : . Puin . Lo

The photo above shows WOEMU assemb-

ling the Cushcraft antenna and, below,

WBOCAB and WQEMU are readying the coax
for the long haul uphill.
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..... Social Events continued from p. 17.

RALEIGH HAMFEST

The Raleigh NC Amateur Radio
Society will hold their first annually
scheduled hamfest on Sunday, April
15th, at Dorton Arena (indoors) on
the State Fairgrounds in Raleigh. In-
door flea market, meetings (MARS,
DX, FM, NETS), YL/XYL program,
and prizes. Talk-ins Saturday night
and Sunday morning on 3923 kHz
and on 146.94 simplex,
146.28/146.88, and 146.04/146.64.
Overnight camper parking available
for $2.00. For info write RARS Ham-
fest, P.O. Box 17124, Raleigh NC
276089.

ROCK RIVER HAMFEST

The 7th annual Rock River Radio
Club Hamfest will be held on Sunday,
April 8, 1973 at the Lee County 4-H
Center in Amboy L. Advance ticket
price is $1.50 and gate price is $2.00.
Prizes — free coffee and donuts from
9—-10 a.m. — indoor facilities. Talk-in
will be on .94. Note: Absolutely no
fire arms permitted!! Tickets are avail-
able from Carl Karlson WOECF, Box
99, Nachusa IL 61057.

ONTARIO
CENTENNIAL STATION

The Burlington Amateur Radio
Club VE3RAB is celebrating the cen-
tennial of the Town of Burlington,
Ontario, by operating a centennial
station for the duration of the 1973
year. The special call sign of VA3SRAB
will be used and acknowledgement of
contacts will be with a colorful 3
section folding QSL card. Operation
during all major contests will be part
of VA3RAB activity.

ROCKAWAY AUCTION

The Rockaway Amateur Radio
Club will hold their Annual Spring
Auction and FMers Get-Together on
Friday evening, April 27th, at 8 p.m.
Location will be Hall of Science Build-
ing, World's Fair Grounds, Flushing
Meadow Park, Queens NY. Auction
will be open for amateur radio gear.
Doors open at 6 p.m. For further info
write RARC Auction Committee, P.O.
Box 341, Lynbrook NY 11563.

JOHNSON CITY HAMFEST

The Fourteenth Annual Hamfest,
sponsored by the Southern Tier Ama-
teur Radio Clubs, is scheduled for
2:00 PM, April 14, 1973, at St. John's
Ukranian Hall, Johnson City, New
York. Admission to lectures and flea
market is free; awards and excellent
dinner held to $5.00. For tickets or
further information, write STARC,
P.O. Box 11, Endicott NY 13760.
Advance ticket sales only by April 11,
1973.
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B.A.R.K. SW.A.P.

The New Jersey Bergenfield Ama-
teur Radio Klub’s annual SWAP &
SELL Sunday April 8, 1973, Bergen-
field Recreation Center, Legion Drive,
Bergenfield, N.J. For further informa-
tion write Robert Winter WA2DZE,
Bergenfield Amateur Radio Klub, 57
Clinton Park Drive, Bergenfield NJ
07621. Call 384-3232 9 a.m.—6 p.m.

BALTIMORE HAMBOREE

The Greater Baltimore Hamboree
will be held Sunday, April 8, 1973, at
10 AM at Calvert Hall College, Putty
Hill and Goucher Boulevard, Towson
MD (1 mile south of Exit 28 Belt-
way—Interstate 695), food service,
flea market, prizes, REGISTRATION
$2.00. No table charge or percentage.
Info: Joe Lochte, 5400 Roland Ave.,
Baltimore MD 21210.

DEKALB HAMFEST

The Kishwaukee Amateur Radio
Club of DeKalb, lllinois is having a
hamfest on May 6, 1973, 8:00
AM—-3:00 PM. Location is the Notre
Dame Center, indoors, 3 miles south
of DeKalb off Rte 23 — signs posted.
Admission is $2.00 at the door, $1.50
advance sale. For details write Box
473, DeKalb IL 60115. Talk-in will be
on 146.94 and 52 simplex, 13—73 and
7258 kHz.

SHARON MA AUCTION

The Sharon Amateur Radio
Association iIs planning an auction on
the 29th of April 1973. It will be held
at the home of David Fisher
WATLXE, 30 Ames Court, Sharon,
Mass. Free coffee and donuts will be
served! The auction will begin at 1:00
p.m. For information, please contact
Robert Linsky WN10OWI, 21. Harold
St., Sharon MA 02067.

MARYLAND-POTOMAC
HAMFEST

The Maryland-Potomas Area Ham-
fest will be held at Westminster, Sun-
day, April 29th, 9:00 to 5:00. Regis-
tration of $2.00 also includes flea
market or tail-gate sales. Professional
food and beverage catering. Parking
for 400 cars. All customary hamfest
events. Information from K3DUA or
K4LHB pe: Callbook address. Talk-in
on 146.94.

LICENSE FEES

Itk LicensD:. . - s e $9
RANGWRD o s o ils svete s st et $9
T g R S B R B $9
D TR0 1T o S S S $ 4
Special Call Sign . .....ocvvvuns $25

Use FCC Form 610 and mail with
appropriate fee to:

Federal Communications Comimission
Gettysburg PA 17325

(o £ )
.'- ]. 1 |
AL | h_“) PRODUCTS

CLEGG 27B

When the Commission pulled the
wraps off the 147 MHz segment of the
FM band, the Clegg 27 A was suddenly
in need of a transmitting ability for
this meg. It could already receive on
either the 146 or 147 meg segments of
the band, so there was no problem
there.

The addition of one more crystal for
the transmitter fixed the problem and
presto: complete coverage of the en-
tire two megs, transmit and receive.
Onwers of the A model can get info
from Clegga on adding that extra
crystal, which is simple.

The question that comes to a great
many minds is this: why spend 490
clams for an FM rig when you can get
one for half that which does pretty
well? It is ever the question of price vs
perfection. Why buy a Rolls when a
VW will get you there?

If you live in a one repeater locality
(does anyone live in a one repeater
locality?) you don't need to worry
much about saving money on crystals.
Of course if you ever travel out of
your area that is a different horse
color. But if you live or visit some
place like New York, New England, or
even California, then you will begin to
scratch your head over the crystal
problem unless your name happens to
be Valpey or Fisher.

Take New England, for an ex-
ample — you need crystals for just
about every 146 and 147 meg pair,
plus some for the weirdos — a total of
about thirty pairs of crystals if you
want to be able to hit everything.
That’s sixty crystals. At $3.75 each,
yvou have blown $225. Around New
York you’ll probably need even more,
with about 35 pairs being par for the
course. Ditto California. When you
add in $200 for crystals to the price
of a rig, the 27B begins to appear to
be much more of a bargain.

When you consider that even with
that big handful of crystals, you can't
come close to hitting all the channels
that you can with the 27B, the econo-
my grows ever clearer.

-----

Continued on p. 114



YOU'LL NEVER
HAVE TO BUY

CRYSTALS
AGAIN!

VIATN . AT

FREQUENCY SYNTHESIZER

MODEL: ST-140
Price: $129.95

Tested, guaranteed
complete
mounting bracket, til
stand and
matching kit.

add sales tax.

CHECK THE ADVANTAGES OF A \FNG]JARD SYNTHESIZER OVER OTHER BRANDS...

® No mucrophonics. Can be used mobile over bumpy roads.
@ Reference frequency and spurious output down 70 dB. lexcluding
harmonics of output frequency which are used n the transmitter

anyway.)

use of multipliers and are therefore free of sub-harmonics.

e Now available with outputs in the 6, B

includes a zero trimmer for correcting long term aging drift
e All output frequencies are generated directly from the VCO without the ® Fast response time of only 3 milliseconds for a 10 KHz. step change in

and 18 MHz. bands

operation.

frequency and a remote control, gated output amplifier for push-to-talk

(corresponding to 144 MHz, dial reading]l for direct substitution of e No hunting or false locks as with some other synthesizers.
transmitting crystals, More output frequencies are being made available. e Operates from 10 to 15 VDC. 3 precision regulators eliminate input

Call us if you don't see what you need.

e Entire frequency appears in-line in clear digits. No guesswork or mental
additions. Thumbwheel switches provide fast, accurate selection of 1000
channels in 10 KHz. steps from 140.00 to 149.99 MHz.

@ 50 ohm output and impedance transformer kit allows use at any distance

from transmitter

PRE-AMPS

| -
2 -. L
o |

t
L

HIGH GAIN @ LOW NOISE

35 dB power gain, 2.5-3.0dB
N F. at 150 MHz, 2 stage, R.F,
protected, dualgate MOS-
FETS. Manual gain control
and provision for AGC. 4-3/8"
x 1-7/8" x 1-3/8" aluminum
case with BNC receptacles and
power switch. Available fac-
tory tuned to the frequency of
your choice from 5 MHz to
350 MHz with approximately
3% bandwidth. Up to 10%
B W. available on special or-
der.

Model 201 price:

5—200 MHz
201—350 MHz

HOW TO ORDER:

All the items on this page are available only from
Vanguard Labs. For receivers and converters, state
model input and output frequencies and band-
width were applicable. Remit in full, ncluding

sales tax if you reside in New York State, direct to
Vanguard Labs. Prices include postage by regular
parcel post. For air mail or specia! delivery include
extra amount; excess wall be refunded. Send
money order or certified check for faster shipment.

VANGUARD LABS

20

wide, B long.

marked.

ppd.
and
with mobile

t

transmitter

NOTE: NY State residents

® Maintains an accuracy of .0005% (5 parts per million) over the entire range
of I_ﬂ‘ to +60° C. wath a precision temperature compensated crystal that
requires no oven. Operates at 5 MHz. for easy checking with WWV and

voltage fluctuations. Can also be used on 110 volts AC with a small 12

volt 1/2 amp power supply.
e Smallest size of any commercial synthesizer. Only 1-3/8" high, 3-5/8"

e All IC's are mounted in high guality insulated sockets and all parts are

Manufactured by VANGUARD LABS renowned for guality since 1952,

NOTE: Our 45 MHz. receive synthesizers may be ready by the time you read this. Call us for details.
IMPORTANT: When ordering be sure to state the output frequency you want.

CONVERTERS

\

40 dB GAIN 2.5-3.0 N.F. @ 150 MHz

2 RF stages with transient protected
dual-gate MOSFETS give this converter
the high gain and low noise you need for
receiving very weak signals. The mixer
stage is also a dual-gate MOSFET as 1t
greatly reduces spurious mixing products
— some by as much as 100 dB over that
obtained with bipolar mixers. A bipolar
oscillator using 3rd or 5th overtone
plug-in crystals is followed by a har-
monic bandpass filter, and where neces-
sary an additional amplifier is used Lo
assure the correct amount of drive to the
mixer. Available in your choice of input
frequencies from 5—350 MHz and with
any output vyou choose within this range.
The usable bandwidth is approx. 3% of
the input frequency with a maximum of
4 MHz. Wider bandwidths are available
on special order. Although any frequen-
cy combination is possible (including
converting up) best results are obtained
if vou choose an output frequency notl
more than 1/3 or less than 1/20 of the
input frequency. Enclosed in a 4-3/8" x
3" x 1-1/4" aluminum case with BNC
receptacles, power and antenna transfer
switch. Thousands of our converters are
now in use by satisfied customers, many
of whom are governmenti agencies and
universities.

Model 407 price:

5—200MHz .... e ey L]
201—350MH=z ............-.35495
Prices include .005% crystal. Additional
crystals $5.95 each.

VHF FM RECEIVER

11 CHANNELS @ 135-250 MHz

@11 crystal-controlled chan-
nels @ Available in vour choice
of frequencies from 135—250
MHz in any one segment from
1—4 MHz wide @ 1.F. band-
width (channel selectivity)
available in your choice of
+7.5 kHz or 15 kHz. @ 8-pole
quartz filter and a 4-pole cera-
mic filter gives more than 80
dB rejection at 2X channel
bandwidth @ Frequency trim-
mers for each crystal @ .2 to .3
Hvolt for 20dB quieting @ Dual-
gate MOSFETS and integrat-

ed circuits @ Self-contained
speaker and external speaker

jack @ Mobile mount and tilt
stand @ Anodized aluminum
case, 6 x 7" x 1-3/8",

Model FMR-250-11 price:

135—180MHz ..... £$119.95
181—260 MHz ..... $129.95
Price includes one .001%
crystal. Additional ecrvstals

$6.95 each.

Call 212 468-2720 for fast C.0.D. shipment.
196-23 JAMAICA AVE. HOLLIS, N.Y. 11423
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LOW COST

Burton H. Syverson WO9HD
2050 Coral Ave.
Aurora IL 60506

M DEVIATION METER

Most electronic experimenters have a
lot in common. They like to own test
gear, have limited funds, like to be original
and have a hard time finishing one project
before their mind wanders off to a new one.
Another thing is that they may not really
need the piece of gear they set out to build.
Nevertheless, the junk box is usually raided
(along with the bank account) and the
curiosity is generally satisfied. With this kind
of background it is little wonder that | set
out to build an FM deviation meter without
even owning an FM rig. The fascination
provided by exploring different possibilities
of design at minimum cost presented too
much temptation to resist. The result of this
madness is the following unit, a lot of lost
sleep and a few more gray hairs.

The search for a low cost FM deviation
meter started with the idea that the low cost
hand held Public Service Band receivers
might offer an approach to the problem. The
possibility of easily retuning those 30 to 50
MHz and 146 to 175 MHz receivers to 6 and
2 meters evoked promise. Another possi-
bility was by tuning to the frequencies of
the multiplier stages of 220 and 450 MHz
transmitters, frequency deviation at their
output could be determined by multiplying
the value by the same amount the signal
would be multiplied in the transmitter.

Investigation showed that the 10.7 MHz
i-f discriminator output voltage change was
very small (as expected). In addition, the 1:1
receiver dial would make it hard to center
the received signal at the crossover point of

The deviation meter makes a neat portable package that is an invaluable aid to anyone on M.

APRIL 1973
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Fig. 1. Schematic of the deviation meter.

the ratio detector. This is important in order
to get repetitive results. Even though the
transmitter to be checked would be close by,
the possibility exists that another nearby
transmitter could upset the output of the
ratio detector and upset the reading. The
decision to add another tuneable converter
after the 10.7 MHz i-f solved some problems
with the following results:

1. Difficulty in tuning the signal was elimi-
nated. Any signal heard through the re-
ceiver 1S heterodyned down to the 3.95
MHz range. The conversion oscillator

tuning rate is much better.
2. Other signals which might appear in the

10.7 MHz range are attenuated.

3. By using an intermediate frequency inside
an amateur band, the calibration is easier.

4. The output voltage per kHz deviation is
much greater.

For the unit in Fig. 1, a 146 to 175 MHz
P.S.B. receiver (usually found at hamfests)
was used. The 10.7 MHz i-f signal is tapped
off the primary winding of the ratio detector
transtormer through a small coupling capaci-
tor and shielded lead. Due to the very small
coupling capacitor the de-tuning effect is
minimal. The signal is amplified by transistor
QIl. Its purpose is to regain some of the
signal lost by the capacitive voltage divider
action of Cl and the shielded lead capaci-
tance. In addition, it helps to isolate the vfo
from the receiver and furnishes a low im-
pedance source for mixer stage Q2. The vfo
tuning range is 6.5 to 7.0 MHz to hetero-

22

dyne the incoming 10.7 MHz signals to
3.950 MHz. The ULN2111A integrated cir-
cuit is a combination limiter amplifier and
quadrature detector operating at 3.95 MHz.
Transistor Q4 functions as an ac amplifier
for driving the rectifier and meter circuit.
Control R20 is used to provide a small
forward bias voltage for DI1. This greatly
improves the linearity of the meter at the
low end of its scale. Transistor QS functions
as a 1 kHz audio oscillator. Its output is used
to modulate the transmitter requiring adjust-
ment. It is also helpful for checking the ac
voltmeter section or whenever a low level 1
kHz signal is needed. The whole unit is
powered by 8 C cell flashlight batteries. The
current drain is approximately 30 mA.
Smaller batteries may be used.

When using the meter it is only necessary
to tune the signal on the receiver until it is
heard in the speaker. Next, vary Cl1 (i-f
tuning) and center the signal with meter M1
in the center of the “S” curve (see Fig. 3)
with SW3 in the ‘“‘tune” position. Switch
SW3 to “read.” By using the audio from jack
J1 to modulate the transmitter, the clipping
level may be read.

Construction

The unit is built in a 6 x 9 x 5 in. Bud
utility cabinet fitted with rubber feet and a
carrying handle. The receiver is bolted to the
front panel. The receiver can be removed for
servicing by unsnapping it from its case.
Black plastic tape around the seam of the
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PARTS LIST

R1, 13

R2

R3

R4

R5

R6, 16, 17, 18

R7,8

R9

R11,12,23

R12

R14

R15, 24

R20

R21

R22

R25

C1

C2,17

C3,6, 10

(o

C5, 8

c9

C11

C12

c13

C7, 14, 15, 16,
17, 19

C20

C21,23,25

C22, 26

c24

C27

D1

Q1,4

Q2 3,5

L1,3

L2

L4
SW1,3
Sw2
M1

U1
GND
TP1—-4
PB1

J1
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100K

100§2

1K

15082

47K

4.7K

1.5K

2752

33082

4751

1M pot.

10K

1K pot.

2K pot.
2.2K

47052

10 pF

.01 uF

50 pF

1000 pF mica
250 pF mica
470 pF mica
100 pF variable
200 pF mica
4.7 pF

1 MUF

10 uF 25V

47 UF 25V

100 uF 25V

1 UF 25V non polarized

100 pF

1N34A

HEP 802

2N706

40T no. 34 3/8'' diameter
(Miller 4406)

22T no. 26 3/8" diameter
(Miller 4405)

88 mH toroid

SPST toggle

DPDT toggle

0—100 UA

ULN2111A IC (Sprague)

Black tip jack

Red tip jacks

N.C. pushbutton

3 circuit jack

case prevents the receiver from accidentally
coming apart. Prior to mounting the receiver
to the front panel, the i-f output lead should
be installed. This consists of capacitor Cl1
connected at the top of the primary winding
of the 10.7 MHz ratio detector transformer.
The opposite side of Cl connects to the
center of a length of very small diameter
shielded wire or coax. The shield is connec-
ted to the circuit ground in the receiver.
Having a schematic of the receiver will help
you locate the correct point at which to
connect Cl. Lacking this, it is possible to
determine the correct point by using an rf
probe or high frequency scope with a low
capacity probe. Look for the point of
highest signal level at the last i-f transformer
when tuned to a nearby transmitter. Check
that the signal disappears when the transmit-
ter is turned off. Also check for dc collector
voltage at this point to make sure you have
the primary and not the secondary or
tertiary winding of the ratio detector trans-
former. Drill a hole through the rear cover of
the receiver just large enough to clear the
small shielded lead. Control R21 and capaci-
tor Cl1 are mounted to the front panel. All
other controls are of the screw driver ad-
justed type and mounted on the circuit
board. The meter, jack J1 and switches SW1,
2, and 3 are the only other components

fastened to the front panel. Not having the
patience to design PC boards, the circuit was

built on vector board. The only precautions
are that shielded leads should be only as long
as necessary and that L1 and L3 be sepa-
rated to reduce any tendency for the IC to
oscillate,

Testing and Alignment

Prior to applying power to the unit it is
wise to check for shorts with the integrated
circuit unplugged. Operate the power switch.
Connect the common lead of an oscilloscope
to the ground jack and TP4 to the vertical
input lead. The output of the 1 kHz oscil-
lator should be viewed when the audio
control (R21) is advanced. Return the con-
trol to zero output.

In order to calibrate the meter it is
necessary to make a new scale. At this point
it must be decided what the maximum
deviation will be. Should indications in
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The circuit board is mounted on the back panel
of the cabinet with the test jacks along the top.

excess of 15 kHz be desired, it will be
necessary to check the linearity of the
particular quadrature detector. This is good
to do in any case. To increase the linearity it
will be necessary to empirically shunt L3
with high values of resistance until the
desired linearity is achieved. In my case I
chose 15 kHz because the linearity is very
good and most transmitters are adjusted to
deviations within this range. With the devia-
tion being proportional to the output
voltage shift of the IC, it is only necessary to
calibrate the meter as an ac voltmeter. This
1S done by feeding a known signal into the
Q4 ac amplifier with SW2 in the read
position. Before introducing the signal set
control R20. (This is done by setting R14
toward its ground end. Slowly advance R20
until there is a barely perceptible movement
off of mechanical zero.) Monitor the input
of Q4 with an oscilloscope (or other suitable
means). Use TP3 with an external oscillator
at 1 kHz or TP4 with the calibrate push
button held down, to introduce signal. In-
troduce a suitable signal (up to 2V peak to
peak) as monitored on the scope. Set the
scope gain so the signal occupies the same
number of divisions on the scope as kHz you
wish to indicate. Advance control R14 until
the meter indicates full scale. By reducing
the oscillator output and noting the scope
readings, intermediate points on the scale
may be calibrated. Next set the vfo to
frequency by tuning a 40m receiver to 7.0
MHz. Set the oscillator capacitor Cl1 to
approximately one quarter meshed. Tune

24

inductor L2 until the vfo is heard in the
receiver.

In subsequent tests a 75m transmitter
connected to a dummy load may be used as
a signal source. An unmodulated rf generator
may also be used. In the latter case, the
introduction of signal to TPl should be
through a coupling capacitor. In either case
the signal should always be maintained at
the limiting level or above unless otherwise
noted. When using the transmitter as a signal
source, start with the drive control at mini-
mum to avoid damage to the semiconduc-
tors. If yvyou cannot get enough pickup with
this method, attach a short radiator to the
center lead of the coaxial cable feeding the
dummy load. The 1 kHz oscillator output is
adequate for setting the control R14 up to
20 kHz deviation on the meter. Should you
desire the full-scale reading of the meter to
read above this value, check at a lesser
deviation (i.e., 5 kHz on the meter scale). If
a wide band oscilloscope is to be used it may
be necessary to bypass the input leads to
keep rf patterns out.

Disable the vfo by shorting out capacitor
C7. If the IC is not 1n its socket, temporarily
remove power while it is installed. Set switch
SW2 to the “‘tune” position. The meter
should read approximately one-half scale.
Connect a test lead or short piece of wire to
TP1. Tune your transmitter up on 3.950
MHz in the CW mode so the output can be
easily varied. Connect a VIT'VM with rf probe
(or wideband oscilloscope) from the gnd
jack and TP2. Using the lowest range on the
VTVM, couple just enough energy from the
transmitter to get a reading. Inductor L3
may now be tuned for maximum indication
while keeping the input level below the
limiting level of the IC. It will be noted that
the meter in the unit behaves like a zero-

b

GND TP3

VERT

DEV. MTR INPUT

Fig. 2. Calibration circuit. Complete instructions
are given in the text.
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+3.0V

+2.5V

+2.0V

+1.5V

+1.0v

+0.5V

0.0v

-0.5V

-1.0V

—1.5V

—2.0V

—2.5V

-3.0V

390 391 392 393 394 395 396 397 398 399 400MHz

Fig. 3. Response curve of the quadrature detector
without any resistance shunting coil L3. Zero
voltage represents the quiescent state of the IC
measured at TP3. This is the level to which all
other points on the curve are referenced to.

center meter monitoring a discriminator *°S™
tuning characteristics. L3 should be tuned
for the center of the “S” curve (same meter
reading as before signal was introduced).
Remove the power and connect the test
circuit shown in Fig. 2. The scope must have
a dc vertical amplifier. Before applying the
power again, set the oscilloscope trace to the
zero line with the dc amplifier on and with
no signal applied (transmitter on standby)
operate the “power” and “‘read’ switches of
the deviation meter and apply power to the
test circuit. The oscilloscope trace will pro-
bably move from the zero line. Return it by
using the 1K potentiometer of the test
circuit. Turn the transmitter on and slowly
raise the output level until the rf voltmeter
connected to TP2 indicates the limiting level
has been reached. It may be necessary to
retune L3 if the scope trace is not on the

zero line. Vary the transmitter frequency
above and below the center frequency the
amount corresponding to the maximum fre-
quency deviation you desire to read. It 1s
desirable to set the scope vertical gain so this
deviation moves the scope trace an even
number of squares. Note the amount the
trace moved. Without moving the scope
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vertical gain adjustment and switching to its
ac amplifier, the trace should again move to
the zero line. Turn the transmitter off. Move
the scope lead to TP4 and adjust the audio
output control R21 so the negative and
positive peaks coincide with trace excursions
just noted. Depress the calibrate pushbutton
and adjust R14 to read the deviation. Should
the audio level be insufficient, adjust for a
lesser deviation such as setting the audio
level to one-half of what i1s required and
calibrating the meter to one-half of full
scale. Release the calibrate push-button and
set switch SW2 to tune position. The meter
should read somewhere in its mid-range. As a
further check, the transmitter output can
again be increased to the limiting level. The
meter needle should move above and below
the center as the transmitter is moved above
and below 3.950 MHz.

All that is left to do now is to peak L1 to
3.95 MHz. With the output of the transmit-
ter reduced to zero, connect one end of a
test lead to the junction of R1 and R2.
Slowly increase the transmitter output to get
an indication on the rf voltmeter connected
to TP2. Peak inductor L1. You can now
remove all connections. The meter should be
oerational.

The term ‘‘calibrate’ is a misnomer to
some extent as the instrument does not
contain a standard. However, if the value of
signal was checked at TP4 with an ac VTVM
and recorded when R 14 was set, it should be
easy to recheck M1 using the same ac VI'VM
(connected to TP4) calibrate pushbutton.

Conclusion

No doubt the design could be changed to
provide such features as peak deviation
indication (instantaneous peak indication
may be viewed with a scope at TP3) but the
original intent was to construct an adjusting
tool, not a monitor. As with all projects
there is a lot of hindsight and plenty of
second guessing. The fact this particular
mixer used functions as a noise generator
gives rise to this kind of thinking. Even
though this does not present a problem (as
the meter is used only on strong signals), I
cannot help wondering if a Mark Il model is

not in the offing.
...W9HD
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- CONSIDERABLY SPECIAL
CONSIDERING THE SPECS

2 METER FM TRANSCEIVER Model SRC-146A
FrequUeNCY -, <o vs seniss’ 143-149 MHz

(2MHz spread)

Numberofchannels ............... o

Supplied with 146.94 simplex,
146.34 /.94 (same plug in
crystals as SR-C826M )

SH AT | SRS 2 watt minimum
SEISIHVRIY.. % e better than 0.4
uv /20 DB Q.S.

AUAIO OUIPUL < iah wvisstas a3 500 mw
Meter...... monitors battery voltage on
Tx, S Meter on Rx

currentdrain - .c .. oo iie 04 620 ma Tx,
15 ma Rx standby

Size...B%"” high x 3” wide x 15" deep
wetaht . . . e aves 24 0z., less batteries |

Options: Private channel (CTCSS), external mic, or mic-speaker,
stubby flexible antenna, desk top charger, leather case.

$289%0

Suggested
Amateur
NEW 2 METER REPEATER
SCA-RPT-1

Net Price 4
All solid state, 2M, 10W, FM
REPEATER. Built-in C.0.R., adjustable
carrier delay and time out timer.

Standard |

COMMUNICATIONS CORP.
213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744
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he RCA insulated and protected dual-
Tgate metallic oxide semiconductor field
effect transistor type 40841 is quite a
device. I don’t work for RCA but I am quite
fond of their products as you can gather.
This device has up to 32 dB gain as an rf
amplifier at 44 MHz and is useful up to 500
MHz without neutralization. It also features
a low noise figure.

In the course of using them in the rf and
mixer stages of a two meter FM receiver
recently (see 73, December 1972) I en-
countered a few things which cannot fail to
be of interest to the homebréwer. They were
new to me, and I have lately turned the half
century mark in my electronics experience.

In case you are not familiar with the
40841, here is some information: It is
intended for use from dc to 500 MHz and
has a wide dynamic range, which is good for
busy channels crowded with loud signals and
weak ones, and has low cross-modulation
performance over the agc range, which is a
good item if your neighbor has a KW. The
gate no. 2 acts as a shield between gate no. 1
and the drain, similar to the screen grid
effect in tubes, and helps eliminate the need
for neutralizing. It requires negligible power
for agc, its input impedance is high and is
little affected by agc action and therefore
the tuning doesn’t change much. The back-
to-back internal diodes clamp at about ten
volts, protecting the gates and cutting off
large noise transients too.

Their price is not what you might expect
for all that performance, as they sell for
under a buck in quantity!

You should probably order several when
you buy, as they are only sample tested at
that price, and you should then test them
yourself. In spite of this, I have found no
bad ones in about 50 so far. If you’ve got
the money, buy 3N200’s, which are a little
better, and are all tested (but you’ll have to
pay four times as much). They are good for
amplifiers, oscillators, mixers, video amps,
dif-amps, frequency multipliers, and a lot
more.

Figure 1 shows the rf amplifier in pic-
torial form in case you want to build a
quickie. It will show a large gain right away,
around 30 dB, or one thousand times in

APRIL 1973

Bill Hoisington K1CLL
Farover Farm
Peterborough NH 03458

TAMING

THOSE HOT
o00OMHz

e EON
2M FM

Working with high gain FET’s on
2 meters can be a problem unless
you know what to expect. KICLL
provides good working knawledge.

plain English. With reasonable bypassing, no
selt oscillation will occur at 147 MHz, and
tuning will be good and straightforward.
However, several small peculiarities were
noted, one happening when C2 was operated
quite a way from the 147 resonance point, a
click being heard. Note that I like to
measure, look, and listen to what goes on
when I'm working on a new circuit. This
takes an rf voltmeter, a small scope, an af
amplifier, and a small speaker. It is well
worth the trouble. Without listening, for
example, this little demon wouldn’t have
shown up until later — probably the first
time you turned it on after installing it all in
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Fig. 1. Top view of the rf amplifier assembled on a copper-clad circuit board. L1 and L2 are 5 turns
No. 18, 2 cm long, 1 cm diam., tapped at 1% turns from cold end. Note: When installing C2 and C3,

position adjusting screw at ground side. All trimmers 1—12 pF, ARCO 420.

a metal cabinet! Using these three facilities it
was found that the “click” was in reality
600 MHz power being detected by L.O.
harmonics as it swept by. UHF oscillation
causes nasty things to happen. Your rf stage
and mixer become noisy and unreliable and
your i-f tuning meter takes off. This is very
difficult to find and trouble-shoot, but well
worthwhile getting rid of. You see, if you
want really good filtering action, for 147
and against other frequencies, you should
tune L1 and L2 to 147 in good styvle, which
IS done with C2 and C3. Elementary, of
course, but then what happens? The same
thing that I have seen in a good af amplifier,
which oscillated at 200 MHz, and in my
Gonset Communicator 3, which — brand
new and straight from the factory — had 500
MHz oscillation in the plate circuit of the
cascode stage. | cured that one with a 1 pF
capacitor. Remember tubes? In this case C2
and C3 resonated the FET to 600 MHz, with
[.L1 and L2 merely acting as rf chokes. This
action was not easy to cure, and it took me
most of a weekend, so I’m passing the dope
on to you hoping it will save you time and
trouble. If it gave me a headache after fifty
years of electronics, I defy a newcomer to
lick it easily, except maybe by Iluck, or
compromise, which is not good.

28

After replacing the 147 MHz tuned diode
detector testing unit I was using with a 400
to 600 MHz one, sure enough, lots of 600
MHz power was found. A zero to ten mA
meter was put in the drain circuit and
showed a rise from 8 mA up to 9.5 mA
when watched carefully. I was pushing the
mils to make the trouble show up more.
Normally around 4 to 5 mils of current is
used. With various sized small metallic
probes, the short grounded portions of C2
and C3 were found to be very touchy at 600
MHz, a sure confirmation of UHF power
being present. Unwanted in this case, to say
the least.

You may have seen commercial circuits
with a three hundred ohm resistor in the
collector line going to the tuned circuit. This
may stop spurious, but does that satisfy

FET 4084|

COPPER_CLAD

BASE BOARD SURLIER

SOLDER

Fig. 2. Side view of the rf stage after the shield has
been added.
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you? If so, read no further. If you want to
know the real dope, read on. It finally boiled
down to the same old story, only more so.
The source, which is the FET element
corresponding to the emitter of an old
fashioned bipolar transistor, or the cathode
in days of yore, simply needed a lot more
careful UHF bypassing, and C2 and C3
needed a little shielding from each other. A
thin brass sheet ridged over the FET output
lead (drain), as shown in Fig. 2, kept C2
from receiving feedback from C3. A small

bypass (.01) was then soldered to the case of

the FET and connected to the shield, as
shown 1n Figs. 2 and 3. That was it! Luckily
the FET is made mostly of silicon and also
that the case is internally connected to the
source. You can use a small homemade
clamp, solder the .01 to it first, then put it
on the case of the FET if you’re the
ultra-careful type. No UHF oscillation has
been found since then in these amplifiers.
On 147 there has never been any, so you are
left with a good stable vnit.

TOP VIEW
( 4084|

I;; : \ |

' ouT
I

®
»

|
I
I
|
|
|

EHIELﬂj

Fig. 5. Top view of the rf stage indicating the
position of the shield and the .01 bypass.

Again, note that this effect is a particu-
larly treacherous one. It does not show up
on 147 as oscillation, but renders life miser-
able through its side effects of noise and on
the i-f performance. There is an odd tunable
rise on the tuning meter, excess noise, and
BFO-like sounds in the output.

With two stages of this ““battened-down”
rf, the gain is terrific at 147 MHz, perhaps
more than you may need. Just put in one of
those little square trim pots (500 ohms or
1K) in the source lead and you can live
happily with everything quiet, band-filtering
action of 5 good tuned circuits on 147 MHz,

and controlled rf gain.
T CIT,

APRIL 1973

AROUND -!
Ask about my

HI-SAVINGS PLAN-SAVE §

i% DON'T FOOL

NO FOOLING! Real Bargains

GREAT performance=521
Astatic:Hi=Z ceramic &

coil cord, PTT. $5. 95 post
paid in the USA,

AMECO 2 meter
filter reduces
TVI and receiver

cross-mod. A
value at $9. 95

NOVICE -VFO
Wired , solid-state modules
to make a VFO/QRP Xmttr.

As low as $17. 40 , less case

—

Especially for "hams"

Zﬂ

ALL:Tues./Sat.-Noon/5PM
Al McMillan W@JJK
(712) 323-0142
WRITE: HOBBY INDUSTRY
45T Box 864
Council Bluffs, lowa = 51501
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2METER FM. ...

Complete Stocks . . . All Major Brands
We're Trading High . . . Get Our Quote!

THE HAM SHACK

Two M.Eiar—5.2 flh Power Gain Create a vast improvement in your two meter
Colinear Mobile Antenna performance! Get the advantage of 6 db gain

transmitting—®6 db gain receiving.

! 5.2 db gain over 1/4 wave ground Both are yours in the Hustler Model G6-144,

plane the antenna designed to establish
I SWR at resonance . . . typically 1.1:1 who is who on two meters.
! Eandwigiﬁﬁi .« 7 MHz for 1.5:1 or

etter
| Power Rating . . . 200 watts FM MODEL G6-144...$39.95
! Height, including mount . . . 78” ELECTRICAL:
! Radiator . . . 17-7 PH stainless steel * 6 db gain over 1/4 wave ground
! Field adjustable for lowest SWR . Eﬂﬁﬁimctigna[ radiation pat-

tern

CHOOSE FROM TWO VERSIONS
MODEL CGT-144 (illustrated) antenna com-

[ ]

50 ohm feed impedance
Field adjustable

plete with trunk lip mount for easy, no holes ' ?"flﬂ at resonance — typically
installation on side or edge of trunk lip. 180° . €} - :
swivel included for adjustment of antenna to Lﬁ;‘sﬁgd“'dth for 15:1 or

absolute vertical. Supp'ied operational with
17 MIL spec RG-58-U and PL-259 transceiver
connector factory attached. Antenna is remov-
able from mount. Shpg. Wt. 3.34 |bs. $36.95

pase 1o fit il standard mobile ball motints NEW-TRONICS CORP.
S Al R P 16800 COMMERCE PARK DRIVE
BROOK PARK. OHIO 44142

Power rating—250 watts FM

CRYSTALS
Immediate Shipment on Crystals for
Regency Drake SBE
Standard
$3.50 each
Nearly all frequencies in stock. Please add
50¢ per total order for postage and handling.

Florida residents add 4% tax

Mail Orders Shipped Promptly Factory Authorized SALES &
Anywhere. LET'S TRADE! SERVICE All Major Ham Lines.

TOP TRADE-IN — MASTER CHARGE CREDIT
“Buy it from Bill"" at

THE HAM SHACK

2116 BEE RIDGE RD. SARASOTA, FLA. 33579
Bill - WB4JFK (813) 921-4602




1TWO MORE

Herman Cone III WB4DBB
Rt 4 Box 493D
Chapel Hill NC 27514

WO METER AMPLIFIERS

n the December issue of 73, 1 described
Ian amplifier that would deliver 25 watts
output when driven with 5 to 7 watts. In
this article, I am presenting two more
inexpensive amplifiers that, when used to-
gether, can take 100 milliwatts and amplify
it to about 7 watts — enough to drive the 25
watt amplifier. If you want, you can elimi-
nate the first stage and get 25 watts output
when driving the last two stages with a 1
watt rig, such as the TR-22. All of the three
amplifiers are suitable for loading into a 52
ohm antenna or another amplifier, so you
have several options that you can take,
depending on available drive and desired
output.

Amplifier No. 1 is easy and very inexpen-
sive to build. It takes 60 to 120 milliwatts
and puts out from 1 to 1.6 watts. Be sure to
keep the drive from exceeding 120 milli-
watts. I built mine on a piece of single sided
glass epoxy board. All parts go on the
copper side except for Q, which mounts flat

+13.5V

RFC |

Fig. 1. Schematic diagram for both the 1 watt and
6 watt amplifiers. Refer to the respective parts lists
for values.

APRIL 1973

ouT

T i —_— = '_l-"'.—‘.-_r‘!_

. —a

o .-_r.l.:._- .‘ L -.rl- - -
1 T --._--- 1 ::r11 "ﬂ?‘- -'ﬁ‘l' o - . " ¥

Bottom of the 1 watt amplifier showing the
transistor and its heat sink.

against the other side with its heat sink. I
used a HEP 502 heat sink. It kept the
transistor cool enough after two hours
operation, but I added a small strip of
aluminum to be extra sure. The 2N4427 is a
very rugged device, and is used as a driver in
the HR-2, RMV, and several other transmit-
ters. I must admit that I used some ideas
from W9ZTK’s article in the July issue of 73

Top view of the 6 watt amplifier.
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=7V Power Amplifier

Greatly increases transmitting distance
covered by your 2-meter transceiver

~
' FEATURES Single stage solid-state power am-
plifier using balanced emitter VHF power tran-
o, ‘ sistor with VSWR protection. ® Use with TR-22
or any transceiver with up to 1.8 watts output
power. ® 10 dB power increase ® At least 10 watts
output @ 13.8 VDC. ® No relays — automatic
transmit/receive switching ® Small size

54995 SPECIFICATIONS ® Frequency Coverage: 144-148 MHz.

amateur net ® RF Output Power: 10 Watts minimum at 13.8 Volts DC and

= rated input power. ® RF Input Power: 1 Watt nominal, 1.8

AC-10 Power Supply provides :. Watt maximum @ Receive Loss: Fraction of 1 dB — unnotice-

a base for the TR-22. Powers able ® Antenna and Transceiver Connectors: Type S0-239

AA-10 and TR-22. Charges ® 8 Semi-conductors. ® Power Requirements: 13.8 Volts DC at

TR-22 nicads. Supplies 13.8V  ° 1.5 Amperes. ® Size: 2"H x 2-1/16"W x 5-1/2"'D. (51 x 52 x

up to 3A from 120 VAC = 140 mm)

60 Hz input.
O O BT T A IR T ot it b ML U e o B e S © bt et

......................................................................................................................................................................

...................

540 Richard St., Miamisburg, Ohio 45342
@Phune: (513) 866-2421 » Telex: 288-017

R. L. DRAKE COMPANY

for part of the layout. The 2N4427 stage,
when properly tuned, should give at least 10
dB of gain — which turned out to be a little
better than the 2N3866 1 tried.

Amplifier No. 2 is almost identical except
for only two circuit changes. One is a
slightly larger loading capacitor (which

' 13.5 VOLTS

Top view of the 1 watt amplifier.

PARTS LIST 100 mW-1W AMP

Q1 — 2N4427
L1 —3%T no. 18,0.7cm |I.D., 1.5cm
long

C1,2 — 4—-40 pF (ARCO 403)
RFCq — 2%T no. 18,0.7cm |.D,,
plus ferrite bead
RFCo — 3T inside 6 hole 200 MHz

ferrite bead

Fig. 2. Full size PC board layout (copper side) for the 1 watt amplifier. Black areas show where copper
has been removed. All parts except transistor and heat sink are mounted on copper side. Be careful not
to ground the transistor case or heat sink as it is internally connected to the collector.
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13.5 VOLTS

1S G—

Cl

iy

RFC2

Ll

ce

ouT

PARTS LIST 1—-6W AMP
Q1 — 3N3925
L1 — 3%T no. 18, 0.7 cm 1.D.,
1.5 ecm long

C1 — 4-40 pF (ARCO 403)

C2 — 7—-100 pF (ARCO 423)

RFCq1 — 2%T no. 18, 0.7 cm
I.D., plus ferrite
bead

RFCo — 3T inside 6 hole 200
MHz ferrite bead

Fig. 3. Full size PC board layout (copper side) for the 6 watt amplifier.

happened to be in my junk box). The other
change is the transistor, Q2. It is a Motorola
2N3925 which 1 chose for several reasons:
(1) It isn’t too expensive ($5.35 in single
quantities), (2) It is easy to mount and work
with, and (3) It can put out 6 to 7 watts
with 14—-1.6 watts of drive. The board
layout is somewhat different, because the
device has a different package and requires a
larger heat sink. For a heat sink, | mounted a
piece of 0.7 (%) aluminum under the
board, using 0.7 cm (%’’) spacers. The leads
of the device all went through a 0.8 cm
(7/16°) hole in the board. The leads were

1-1.5W OR

then bent over and soldered to their
appropriate areas. Make sure the transistor
nut and the spacer screws are secure before
you solder the transistor leads. Also, don’t
let the case of the device (near the leads)
touch anything, as the case i1s connected to
the collector. The stud on the other end is
electrically isolated from the elements in-
side, so it is not necessary to insulate it from
the aluminum heat sink. Be sure to use a
good quality heat sink compound here.
Tune-up of both amplifiers is straight-
forward — you tune for maximum output. If
you build both of them, tune the low power

M"“\

100 MW 7N4427 1-1.5W

(AMP 1)

CLEGG 100 Mw
TRANSMITTER

2N5591 Z5W
(AMP 3)

2N3925 5-TW S|
(AMP 2)

5 TW ﬁun

TR-22 OR OTHER 1-1.5W 2N3925

51w

\%

2N5591 25 W

1W. RIG (AMP 2}

2 (AMP 3]

Fig. 4. Various methods of connecting the amplifiers for getting different power outputs. The
amplifiers can all be built on the same board with shielding between sections or on separate boards

connected via short pieces of coax.

APRIL 1973
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ANT

AMPS
_l T

JUMPER

:/_

Ao

TRANSCEIVER

o R

RELAY IN “T" POSITION WHEN TRANSMITTING

INSERT AMPS HERE
NO RELAY NEEDED
l ANT.

TRANSMITTER

RECEIVER I

Fig. 5. Two ways to connect the amplifiers when
using either a separate receiver and transmitter or a
transceiver,

stage first, It should then be re-tweaked,
after connecting it to the 7 watt amp. You
may have to squeeze or stretch L1, but
not by very much. When driven by the
2N4427, the 2N3925 should give around
6—7 dB of gain. Together, they should

Side view of the 6 watt amplifier showing heat sink
details,
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ALL RESISTORS 1002 2 WATT CARBON

Fig. 6. A simple dummy load for tuning the
amplifiers. Keep tuneups short when running 25
watts.

deliver at least 15—16 dB gain. When tuning,
it is advisable to use a good rf indicator, such
as a Bird Thruline or other VHF indicator.
Also, be sure to use a 52 ohm non-inductive
load.

If desired, these amplifiers can drive the
2N5591 amplifier (December 1972 73). You
can then get 25 watts out when driving them
with one of the small International Signal 2
meter boards. I recommend keeping the
voltage on the ISC board around 10 to 11
volts, as the output transistor goes bad if
anything over 12 volts is applied.

If you have a rig that puts out 1 to 1.5
watts, simply eliminate the 2N4427 stage,
and you can get 25 watts output using the
last two stages.

Also, be sure to put the amplifier(s)
between the transmitter and the T-R relay.
If you put it between the relay and the
antenna, your receiver will not function as a
received signal won’t feed through them. If
desired, you can use a DPDT relay to switch
the amplifiers into the antenna line when
transmitting, and out when receiving.

.. .WB4DBB
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Tom Yocom WAQZHT/I
21 Bayberry Road
Acton MA 01720

REPCAIER

AN ROL @ Sl
PART ONE

After designing and building a rather
elaborate fully digital 2 meter repeat-
er control system (a full description of this
system has been published in book form by
73 Inc., Peterborough NH), it has been
challenging to design and build a “*Mini”
repeater control system. The new system
provides the most frequently desired repeat-
er services, employs a minimum of parts, and
furnishes reliable, trouble-free service. The
resulting system 1S fully described here. The
repeater control system was physically con-
structed in a way which allows it to be
quickly removed from the normal interface
circuitry. A companion diagnostic test set
(DTS) was built to provide a way of verify-
ing proper operation of the system logic. It
will be described in Part II.

The control system is used in conjunction
with a 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>