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If you like 2 METER. ..

YOU'LL LOVE OUR

R e,

—

10 OR 1 WATT POWER OUT/SWITCH SELECTABLE /
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

All the advantages of 2 Meter FM . . . away from the crowds.
With the HR-220, Regency pioneers the way to put you out on
the most exciting ham band ever. The HR-220 is equipped with
all the quality features you demand—compact design, big signal

power at low current drain, HI/LO power switch, crystal clear
reception, superb sensitivity and low price.

$ 00
@r 239 AMATEUR NET

includes plug-in ceramic mike, dash mounting
e 'e‘;”\ bracket and factory installed transmit and

receive crystals for 223.50 MHz

THE FM LEADER IN 2 METER AND 6 METER...AND NOW 220 MHz
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WEATHER WATGH

The Ft. Worth Chapter of the Texas
VHF-FM Society (amateur radio club)

rules of the FCC. These alerts are
keyed to the weather bulletin with a

U.S. AMATEUR

FREQUENCY
ALLOCATIONS

has operational in the Ft. Worth- “Green Alert” for severe weather CW Only Phone & CW
Dallas area a network of approxi- watch, a “Yellow Alert” for a severe Extra 3.500—- 3.775 3.775- 4.000
mately 200 trained weather observers. weather warning and a “Red Alert” Class 7.000— 7.150 7.150- 7.300
These amateur radio operators have for a severe weather condition existing 14.000-14.200 14.200-14.350
attended the Skywarn spotters schools in the Ft. Worth-Dallas metropolitan 21,100 21.290 - 21.280--21.080
. i ‘ 28.000-28.500 28.500-29.700
presented by the Ft. Worth-Tarrant area. Reporting for this network is 50.000-50.100 50.100—54.000
County Office of Civil Defense and accomlished via the WASYTM repeat- '
the Ft. Worth Office of the National er that is located on the KWXI-KTVT Advanced 3525- 3.775 3.800— 4.000
Weather Service. After training is com- (standby) 1000 foot tower just north Class 7.025— 7.150 7.150— 7.300
pleted these radio operators are of the Ft. Worth terminal of the ;'ggg';‘g% ;1-%33";‘:'3%
equipped with knowledge of weather turnpike. The first hand weather in- 28.000—28.500 28 .500—29 700
situations that allow them to relay formation is relayed to the weather 50.000—50.100 50.100—54.000
reliable information to the National service through the amateur station
Weather Service. They act as the located in the Emergency Operating General 3.525— 3.775 3.890- 4.000
“eyes’’ for this agency. When the Center at the Civil Defense Office. Class 11‘33?,_11533 11332_11%%
National Weather Service issues a The volunteer amateurs, after re- 21 025-21 250 21 35021 450
severe weather bulletin the Skywarn ceiving weather training, offer a highly 28.000—28.500 28.500-—29.700
network is alerted and goes into sophisticated and reliable network of 50.100—-54.000
operation under the Radio Amateur both communications and weather ob- Novice 3700— 3.750
Civil Emergency Service (RACES) servers. Class 7.100— 7.150
e - & - = 21.100-21.200
. Sy %y o i Vs 28.100—28.200
SSTV Frequencies
Suggested
3.775— 3.890 3.845
7.150— 7.225 7.220
14.200-14.275 14.230
21.250-21.35C 21.340
28.500-29.700 28.680
50.100-54.000
LICENSE FEES
Initial License .. .. ..icvansum v - $9
REDAWAL . .. .ot it 4 $ 9
o i T e B A i i i $9
MOBIERTION . ... oo v lais s as $ 4
S T [ T R et o $25

Use FCC Form 610 and mail with
appropriate fee to:

Federal Communications Commission
Gettysburg PA 17325

Alan Shawsmith VK45S is an OT Brasspounder who collects Morse Keys — any type, age
or condition, hand, 'bug,’ novelty, etc. He is pictured here holding a miniature which is
not a toy but a complete key used by the military. Alan’s collection dates back 100 years
and includes vintage overland telegraph ‘pumps,” an assortment of ‘bugs,” one or two
novelties and a variety of keys used in the military services. VK4SS is an ex-PMG
employer (B'casting pre-war 2). He has also been a ham for over 35 years and during this
time pounded a vanety of brass. He is keen to hear from anyone with a similar interest
and to add to his collection, and will swap or buy anything in keys — ancient or modern,
homebrew or commercial. Please write to 35 Whynot St., West End, Brisbane, Qld. 4101
Australia. :

CANADIAN RTTY NET

The Canadian Amateur Radio Tele-
type Group has inaugurated a national
RTTY traffic net and bulletin service.

Operating on 14.08 MHz every Sun-
day at 1930 GMT with VESKE as net
control station, the CARTG will not
only pass traffic but has received DOC
permission to broadcast bulletins.

2 _ 73 MAGAZINE
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FLOOD ASSISTANCE

The Moncton Transcript, Moncton,
N.B. May 5, 1973. During the last
weekend in April, two eastern New
Brunswick amateurs spent 36 hours in
the Fredericton area aiding armed
forces personnel in rescuing people
and livestock from the rapidly rising
Saint John River.

They were among dozens of other
hams from all over New Brunswick
and Nova Scotia who participated In
the coordination of rescue efforts
through the use of mobile, portable
and station radio equipment.

Early Sunday morning, Ron Hesler
VE1SH, learned there was an urgent
need for hand-held 2m transceivers in
the stricken area.

He immediately volunteered his ser-
vices and equipment. Getting in touch
with Norman Roach VETACA in
Moncton through the repeater
VE1RPT of the Maritime VHF Associ:
ation, Mr. Hesler arranged with him
the organization of personnel and
equipment in Moncton.

Mr. Hesler then immediately de-
parted with his equipment for Monc-
ton, where he picked up Reed Park
VEINU Moncton, on the Trans-
Canada highway. Among the equip-
ment procured by Mr. Roach for the
trip were portable transceivers owned
by Ray Hickey VE1SL; George Battis

VE1AOH: and Bill Horton VETWU.

Hesler and Park arrived in
Frederickton in the latter part of
Sunday afternoon.

As soon as they arrived, the two
men were pressed into service as a
communications link between relief
boats and barges and the base station
VE1AVA at the Emergency Measures
Organization field headquarters, and
they remained on the job throughout
that night and the following day.

Liaison communications back to
Moncton for relief operators, equip-
ment and welfare messages were re-
layed to Mr. Roach through the ama-
teur station of Al Breen VETANW,
located on Mount Champlain.

Ron Hesler and Reed Park re-
mained at their assigned posts with
less than two hours sleep until late
Monday afternoon, when they were
relieved by two Moncton amateurs,
Gary Capson VE1AHM and Don
Comeau VE1IWT, who arrived with
three additional portable transceivers.
Later that night, Fred Stevens VE1DK
from Truro arrived with yet another
portable transceiver.

Ron Hesler, Reed Park and Nor-
man Roach were only three of the
hundreds of volunteers who spent
hours and even days without sleep,
food or shelter to help those affected
by the rising waters.

"RECS CALL

Lew McCoy of the ARRL HQ Staff
spoke up at the Dayton Hamvention
to call the latest FCC regulations on
repeaters “‘asinine.” He further noted
that as far as the ARRL can see we are
only at the beginning of the troubles
we will experience with destructive
requlations,

The latest FCC pronouncements
would seem to back up this evaluation
The recent virtual elimination of
remote base operation and the limit-
ing of control operators to six per
repeater are just two more unbeliev-

JULY 1973

able jokes added to the others — all in
bad taste.

This application of incredibly bad
rules has not only hit the repeater
groups. The phone ops got just as
much of a jolt to their hopes for an
orderly development when the recent
new phone band allocations were an-
nounced — ditto the Novices. And so
it goes, with each new regulation
offending and damaging a new bunch
of amateurs.

The troubles seem to stem entirely
from A. Prose Walker, the Chief of the

CB
News

The FCC issued the following news
release dated May 4, 1973:

In an 11-count indictment returned
today by a Federal Grand Jury at
Detroit, Mich., George Bennett of
Detroit and the United CB’ers of
America, a Michigan non-profit cor-
poration of which Bennett is Presi-
dent, were charged with violating vari-
ous provisions of the U.S. Code by
distributing counterfeit radio station
licenses purportedly issued by the
Federal Communications Commission.

Additionally, the defendants are
charged with making false statements
to the FCC in an application for a
license in the Citizens Radio Service.

The indictment further charges the
defendants with a scheme intended to
defraud members of the public and
the Government of the United States.
The indictment further alleged that the
defendants’ activities had interfered
with and impeded the lawful regula-
tory functions of the Federal Com-
munications Commission.

Bennett and the United CB'ers of
America were also charged with viola-
tion of the mail fraud statute and
conspiracy. Named as co-conspirators,

but not as defendants, were: Art
Dupon, Lucilie F. Mancinelli,
Anthony R. Mancinelli, Joseph

Goletz, Thomas Walton, Elmina C.
Bennett, Joseph Smartt, Daniel
DelLao, Mary Jean Hess, Ana P. Smith,
Jerry C. Hopsen, A.B. Cole, Rosetta
Aman,and Lohman Ballard.

Citizens Band and Amateur Division
of the FCC. There is more than one
amateur who wishes that Mr. Walker
would devote even a small part of his
time to giving the CBers as much
“progress’’ as he has the hams. With a
little of his expert attention they
would soon be off the air.

The motto sprang up at Dayton
almost spontaneously among the over
500 repeater ops present at the FM
meeting — “Prose Goes.” McCoy indi-
cated that the ARRL is doing every-
thing in its power to see that Prose
gets ousted.



...de W2NSD/I

NEVEH SAY DIE

WALKER SPEAKS

The guest speaker at the Rochester
Hamfest this year was A. Prose
Walker, the chief of the citizens and
amateur division of the FCC. Walker
spoke before a full house at the
hamfest banquet.

Walker had quite a lot to say to the
crowded room full of amateurs. He
explained that in his view amateur
radio was no longer justifying
itself — that appliance operators
seemed to be in the overwhelming
majority and that amateurs no longer
were making significant contributions
technically and that in the eyes of the
Commission there was some question
about the value of the amateur ser-
vice. .

He read off parts of the FCC rules
pertaining to the reasons for amateur
radio existing and indicated that in his
opinion — and probably also in the
opinion of the FCC commissioners —
amateurs were not shaping up and
we 'd better do something about it.

Walker went on to extol the merits
of the citizens band — and to point
out the extreme difficulties they have
to work under with only 22 channels
for over 800,000 licensees and some
4,000,000 base and mobile stations
licensed. A tear dropped down each
amateur cheek — partly for the poor
CBers and partly for Walker and his
concern.

Walker pointed out that these
chaps have over one billion dollars
invested in their equipment.

How | would love to get Mr.
Walker on a platform in a debate, | am
sure that many amateurs sat there and
listened with increasing fury to find
that the top man in the Commission is
so opinionated —and so terribly
wrong! This is the man who has the
ear of the seven Commissioners! Ap-
parently this is the ONLY man who
has their ear, for when you write to
any of the Commissioners your
answer comes back from Walker.

If Walker nad not been too busy to
attend the talk | gave earlier in the
day he would have gotten some data
which would have shot holes in his pet
theory that amateurs are no longer
making contributions technically. |
cited chapter and verse on amateur
development in the development of
CW, of sideband, RTTY, and even
FM! The involvement is deeper than

EDITORIAL BY WAYNE GREE

most amateurs are aware —and ob-
viously more than the Commission is
dware.

Since this was a banguet speech, no
one could jump up and point out the
obvious fallacies in what Walker was
saying. As one fellow said after the
banquet, sure there are lots of CBers
crammed onto 22 channels — but this
is not the same as one million hams on
22 channels on 75 meters, as sug
gested by Walker. When you consider
that a five watt CB rig normally has a
range of just a few miles, under the
best of circumstances, you see that
there are several thousand separate
cities and towns where CB can com-
municate. If you figure a 20-mile
range for a CB rig you end up with
about 15,000 such communities
around the country. Let's say that we
only consider 3000 of those — 22
channels per area — and 100 users per
channel (a repeater with only 100
users 1S occupied only a few hours a
day on the average and the range is
ten times that of a clear CB chan-
nel) — you find that you can handle
6.6 million CBers...without any
need for serious interference. Of
course high power, beams, excessive
use, and such would eat into that
number — and it has — it has.

The one billion dollar investment
story seems to be Walker’s answer to
suggestions about eliminating 27 MHz
CB. May | remind Walker that there is
good and adequate precedent to make
a small change in this band which
could cure the problem —and not
interfere with the billion investment.
Remember that not long ago amateurs
were forced to either upgrade their
licenses or else move out of the bands
they had been using—and | don't
recall any concern over the amateur
investment involved. General licensees
were forced out of the choicest parts
of the phone bands, right across the
board.

Suppose the Commission decided
to change 27 MHz back into an
amateur band — perhaps a Novice
Class band with the simple Novice
technical and code exam? Upgrade or
get out would be the message — just as
the Commission told the amateurs. No
loss In Investment — even a seven year
old child can get a Novice license. The
one billion dollars is protected.

The manufacturers could be gotten
behind this scheme by getting the
power limit raised to one kilowatt —
VFO operation anywhere within the
band — etc. They could quickly sell
another billion dollars worth of hard-
ware.

To those few readers who tend to
take all of my suggestions seriously,
may | point out that sometimes | am
just being sarcastic. In this case | hope
that you realize the above suggestion
was not seriously tendered. | don't
think the FCC has the guts to make
any change in 27 MHz. That’s a rough
bunch down there on eleven and they
can set up a squawk in Washington
and via the EIA lobby that the Com-
mission will avoid at all costs. The
FCC doesn’t like congressmen calling
up with complaints.

Now, about those appliance opera-
tors. Immediately after the Walker
speech, the Rochester club gave out
awards to a number of amateurs who
had performed outstanding service
during the recent floods — including a
plaque to one of the top amateurs.
Sure, we talk a lot on the air — but
when we're needed we are there. A
show of hands was asked for — how
many here have two meter FM mo-
bile? Over half of those present raised
a hand. How many have been involved
in a serious emergency in which ama-
teur radio has helped — almost the
same number of hands. A lot of us
may buy rigs and spend a good part of
our declining years putting out hot air
on the ham bands — but most of us
are right in there when we are need-
ed — and by virtue of the equipment
we use for gassing’ we can do a
bang-up job when the chips are down.
My hand unit has only saved a life
once—but how many times is
enough? Even if nine out of ten hams
are never needed — it still is enough.

And about that building — while
not many of us build our transmit-
ters — there are more counters and
synthesizers being built in hamshacks
today than transmitters in the 30's.
There are more builders today — not
only in number, but in percentage, if
you count the innovative builders and
discount the kit assemblers (which is
about what building was like in the
30’s — and | was there).

Continued on page 16
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REPEATERBILITY

by Standard Communications

/

b, L T
LT T,

-L.‘_,‘

o "oy oy

NEW!SOLID STATE 2M REPEATER SC-ARPT-1

Complete packaged repeater designed for today's popular 2M FM
band. 12 vdc. Ideal for new system or emergency portable operation.

FEATURES:

Adjustable C.O.R.

Time-out timer, adjustable 0-5 min.
Adjustable carrier delay.

Remote Control and accessory provisions.
10 watt R.F. output.

Receiver: 0.4 uv or less.

Maximum 3 amp current drain.

19” Rack Panel Mounting.

Size: 19"wx 5”h x 9”d.

B E-EEEE 880

Solid state, 2 watt, 5 channel,
hand held transceiver.
UHF version available

Write for complele specifications.

00 220 MHz & 450 MHz versions available
Suggested ' -
2M FM TRANSCEIVER SRC-146A $289
Suggested
Amateur
Net Price
Communications Corp.

213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744




Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil. 50N
Birmingham AL 35210

A frequently raised subject among
Slow Scanners is how fairly weak
signals often produce good pictures,
while occasionally a picture cannot be
obtained from a reasonably strong and
clear signal. Reports of this have been
received from all over the world, and
from owners of every type of Slow
Scan gear. There are two possible
causes of this phenomenon. The first
and most common is sync cancellation
due to multipath propagation. If the
two signals received at your QTH (two
instead of one due to the multipath
propagation) are out of phase, they
will cancel. Further, if this multipath
“loss” is only around 1200 Hz, only
sync pulses will be lost (thus no
picture), but the signal will still sound
like a good Slow Scan signal. Should
you look at the signal right out of the
receiver's i-f with a spectrum analyzer,
you could see the sync is nonexistent.
There is no simple solution to multi-
path lost sync. Fortunately, however,
the problem is not encountered too
often; thus we can live with it (also,
later in the sunspot cycle it will be less
noticeable).

The second cause is limiter “latch
up.”” Most solid state monitors use
either a 709 or 741 op-amp in their
“front end"’ in a limiter configuration.
Should latch up occur, no output will
be obtained from this stage. The
solution is simple: Drop the Slow
Scan input ievel to the monitor, the
limiter operates again, and the picture
appears (assuming latch up is the
problem — remember, multipath pro-
pagation is the more likely cause).

Word is just in from Franta
OK100, who writes the SSTV
column for Amateurski Radio, that 40
or 50 Czechoslovakian hams are build-
ing monitors, and about 10 are
already listening and watching. We
should be hearing quite a bit from
them in the near future. Also, they are
quite interested in the direct fast to
slow scan conversion technique,
probably due to the scarcity of
plumbicons there. Their monitor cir-
cuits are very modern and elaborate.
For example, phase locked loop IC
and magnetically deflected electro-
statically focused CRT are becoming
common.

Wayne W2NSD/1 recently brought
up an idea which could further Slow
Scan popularity worldwide if success-
fully initiated. He suggests starting
some tape services to help chaps with

only monitors to get on the air. Robot
proved this point a while back, when
they made tapes for new monitor
owners. The results proved successful,
as most of these fellows now have
their own Slow Scan picture generat-
ing gear. How about some taping
volunteers? If you would like to help,
let me know (and whether or not you
plan to charge for the ‘“‘tape ser-
vice” . . . although | will not mention
exact prices). | will run a SSTV tape
service list in 73 if this pans out.

This year's Dayton blast was the
greatest yet. W4TB introduced his
“Trix Box,”” which is capable of
numerous low Scan special effects
including special "“wipes,” video inver-
sion on every other line, mixing black
and white lettering on white and black
backgrounds, “‘checkerboard” effects,
etc. Although Bob Suding WOLMD
couldn't make it, he sent a wealth of
handout information on his projects.
These included a SSTV sync generator
with a frame time elapse readout and
automatic tape recorder start/stop
control, quite a few thoughts on Scan
conversion (both fast to Slow and
Slow to fast) plus info on his direct
Fast to Slow Scan converter, (that
proverbial “black box' ...in goes a
fast Scan TV signal and out comes a

Slow Scan TV signal), plasma
panels — replace your CRT with these
1/4 million neon bulb panels for a
“super picture’ —a SSTV keyboard
for typing messages across the screen,
and much more.

Cop McDonald presented a superb
program on using Slow Scan com-
munications as a modern bridge over
(our world’s) troubled waters — truly
meaningful communication rather
than just as an expensive toy. Ralph
Taggart displayed his monitor (article
on it coming up in 73) which, with
the flip of a switch also displays a
video analysis of the received signal.
Very nice! Don Miller had his Slow to
Fast scan converter (its heart is a
single ended storage vidicon) feeding a
regular television, and K4JPE brought
a storage tube monitor.

Naturally all the Slow Scan manu-
facturers were there with their new
gear . . . Fast scan monitors, nice cabi-
nets, low light cameras, etc. | will go
into detail on all the previously men-
tioned items within the next few
months.

However, one item cof immediate
concern is STTV frequencies. In order
to alleviate the present crowding on
20 meters, plans were made to move
the Slow Scan net to 14.240 kHz.
This should give more room (even +10
kHz of 14.240 is better than everyone
congregating on just 14.230) plus less
QRM. Also, remember Slow Scan ac-
tivity is not confined to only specific
frequencies. .. it can be run any-

where in the Advanced class bands (80
— 15 meters). Let's get away from the
.230 syndrome and start occupying
the .230 to .250 region...and for
Pete's sake, don't QRM the net! Move
off frequency! It's legal. When will the
net change occur? Maybe by mid-July,
depending on worldwide notification.
If you don’t hear the net on .230 next
time, check .240 (and this column
next month). Also, many of the fel-
lows, especially the west coast, are
having problems with the trash on 40
meters, thus a new frequency of 7171
kHz has been chosen. Let’s see more
use of this choice band, especially
now while the sunspot cycle is against
us. Remember, we can use 7150 to
7225 kHz for Slow Scan, so don’t just
sit on 7171 and wait for a clear
frequency.

K4TWJ

Orbit Date

AMSAT
NEWS

Michael Frye WB8LBP
640 Deauville Dr.

Dayton OH 45429

Time Longitude of Eq.

(July) (GMT) Crossing "W

3235 1 0036.9 56.6
3248 2 0131.8 70.4
3260 3 0031.7 55.4
3273 4 0126.7 69.1
3286 5 0026.6 54.1
3298 6 0121.5 67.8
3310 7 0021.5 67.8
3323 8 0116.4 66.5
3335 9 0016.9 51.5
3348 10 0111.3 65.2
3360 11 0011.2 50.2
3373 12 0106.1 64.0
3385 13 0006.0 48.9
3398 14 0101.0 62.7
3410 15 0000.9 47.7
3423 16 0055.8 61.4
3436 17 0150.8 75.1
3448 18 0060.7 60.1
3461 19 0145.6 73.8
3473 20 0045.6 58.8
3486 21 0140.5 72.5
3498 22 0040.4 97.5
3511 23 0135.3 715
3623 24 0035.3 56.2
3536 25 0130.2 70.0
3548 26 0030.1 55.0
3561 27 0125.1 68.7
3573 28 0025.0 53.7
3586 29 0119.9 67.4
3598 30 0019.9 52.4
3611 31 0114.8 66.1
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The really new item is that the
OSCAR 6 schedule has finally been
stabilized. The new schedule will
allow enough air time to be useful and
it will allow time for the onboard
batteries to recharge.

OSCAR 6 ON-TIMES

Thursday 0000—2359 GMT
Saturday 0000—2359 GMT
Monday -0000—2359 GMT

On all other days the satellite will
be off the air for regular traffic.
Should you hear the satellite, please
do not try to use it. Members of
AMSAT are conducting tests and
gathering telemetry for future use in
trying to determine exactly what the
overheating problem is. Certain sta-
tions have been designated as ““Satel-
lite Official Bulletin Stations,”” one of
these being W3TMZ. Their purpose is
to tell anyone trying to use the
satellite on its off times of the new
schedule and to ask them to please
leave the air.

The satellite appears to be stabiliz-
ing with regard to battery drain and
high temperatures that have been ex-
perienced recently. The new schedule
is designed to provide a more lasting
charge to the batteries and prevent
them from discharging until they are
dangerously low.

OSCAR 6 Telemetry Data

Chan. Parameter Unit

1A Total Array I {mA)

1B +X Solar Panel | (mA)

1C -X Solar Panel | (mA)

1D +Y Solar Panel | (mA)

2A  -Y Solar Panel | (mA)

2B +Z Solar Panel | (mA)

2C -Z Solar Panel | (mA)

2D  Bat. Chaige or I (mA)
Discharge

3A Unregulated Bus Vv

3B 2 Battery Vv

3C Switching Reg. Vv

3D Battery Temp. G

4A Baseplate Temp. e

4B Transponder P.A. o
Temp

4C +X Panel Temp. *c

4D +Y Panel Temp. "C

BA +Z Panel Temp. G

5B Transp. P.A. | (mA)
Emitter

5C Transp. Sw. Reg. \Y

65D Instr. Sw. Reg. | (mA)

6A Transponder rf mW
Power

6B Beacon rf mwW
Power (435.1 MHz)

6C Transponder agc \'}

6D Midrange Cal. V

From the net on Monday nights at
9:00 EDT, | have learned of the
forming of a much-needed western
net. Amateurs in New Mexico and
surrounding states have had problems
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hearing the net and | hope that those
who have the information and the
capabilities will mold one together.
Included is a partial chart of
OSCAR 6 telemetry. Stations that
have telemetry-gathering capabilities
please send your reports to AMSAT

Telemetry Dept.,, P.O. Box 27,
Washington DC 20044. Many stations
are needed to help with this. If you
have the capabilities or would like to
try, send a letter to me along with
SASE and | will send you complete
information.

Next month | will present a special
section on OSCAR mobiling and plans
for OSCAR 7.

.. .WB8LBP

a0 MHz BAND

Bill Turner WAGAB/
Five Chestnut Court
St. Peters MO 63376

Jess WB4ZUO would like to let
everyone know he will be monitoring
50.150 SSB from 2300 to 2330Z on a
daily basis. | am sure Jess would also
be happy to make schedules — you
may write him at Route =2, West
Green, Georgia 31567.

| attended the Dayton Hamvention
and the associated technical seminars.
The VHF seminar featured K2TXB,
DL3WR, DJOBQ/G3JVQ and WBKPY.
While not strictly a 6 meter affair, it
was interesting, informative and a
most pleasant way of meeting a num-
ber of you. There were several pieces
of new 6 meter gear on display.
Regency was showing the HR-6 FM
transceiver; Genave, not to be out-
done, was showing their new
GTX-600, and Linear Systems featur-
ed the new SB-50 AM and SSB trans-
ceiver.

Happened across several of the 6
meter crowd on the display floor —
Wayne KBLEE was there as was Bob
WABPEB. Met WB8JHT at the flea
market and saw Frank K9HMB in the
Imperial House. 73 was represented
by Wayne and Keith ... hope to see
you there next year.

Didnt attend the West Coast
VHF/UHF Conference? Here are some
of the things we missed: Power tran-
sistors for VHF/UHF — W6FIG, Solid
State Receivers — W6FZJ, 50 MHz
Propagation — W6ABN, EME (50
MHz) — W7FN. Sorry | couldn’t make
it.

Art WATEXN comments that the
April 1st aurora started around 1800
in Maine and lasted about 47 hours.

Contacts were made as far south as
N.C. (K4LWZ) and audio quality was
excellent with signals ranging from
5/5 to 10/9. Over the period men-
tioned the band was open to the 2nd,
3rd, 4th, 8th and 9th call areas. Art
worked KBBBN for the first time on
April 8th — they had been trying to
make a CW scatter contact all winter.
Maine had its first Es opening of the
year on April 20th with 20/9 signals
from Georgia, Alabama and Florida.
As is usual for early season openings,
not many stations were active.

Art passes along a hint which is sure
to be of interest to the many owners
of Heath SB series gear: “Many opera-
tors have had problems with the alc
refusing to work or working only
intermittently . . . on investigation |
found that the pot used to control the
voltage for alc action had three short
bronze pieces eyeletted to the alumi-
num connectors for ease of soldering
the pot to the circuit board. When the
two dissimilar metals are placed in
contact with each other, oxidation
occurs to such proportions as to cause
intermittent alc action. This can be
circumvented by bridging solder
across the dissimilar metals or by
substituting a good grade encapsulated
pot in the board from the top for ease
of adjustment. | passed this to W1ELP
who in turn passed it to 10 operators
of Heath equipment. .. of the 10, it
cured 8."”

As always, we need your reports of
activity, your comments, answers to
technical problems vyou have
solved — and in fact anything which
would be of interest to other active 6
meter amateurs. |f you have a local
net going, let me know. If you make
an unusual contact, drop me a line —
others are interested in activity In
your area. |f you have a question
about equipment, activity, a rig prob-
lem, just ask. If | don't have the
answer, someone among the reader-
ship will. If you have a TVI problem, a
SASE will bring you a few hints on
how to cure it, along with a list of
manufacturers who provide high pass
filters free or for a token sum.

How would you like a new all solid
state station running 120W PEP out-
put and available NOW from commer-
cial sources? Details next month. Also
next month some very interesting
comments on 6 meter activity in
Australia from Geoff VK3AMK.

.. .WAQABEI
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BY: Gus M. Browning, W4BPD

Drawer "“"DX"

Cordova, S.C. 29039

| wonder how many of you have
ever been to the Dayton (Ohio) Ham-
vention 7 This year it was the biggest
ever, so they told me. The attendance
was something around 6,400 and | can
tell you that when you get that many
hams together, you have the darndest
time, shaking hands, slapping backs,
yelling, Hello Ole Buddy, and an
awful lot of other shenanigans. Peggy
and | drove our Mustang to the Ham-
vention loaded up to the brim with
printed matter, QSL samples, etc.
Everything we brought with us was all
given out in the first 4 hours Saturday
morning. We could have passed out
well over twice that many without
any trouble. | tried to visit every
display and spent well over two hours
and only got to see about half of them.
Wayne Green was as busy as a cat on
a tin roof selling 73 magazines like
they were going out of style ! At the
price he was selling subscriptions (only
$ 3.00) may have had something to do
with the mad rush of business at the
73 magazine booth. Wayne looked
like a Harvard professor with those
reading glasses (the upper part missing).
There was so many DX'ers there that
you couldn’t stir them with a stick !
The DX forum room was full of them.
Stu Meyer, W2GHK did a very good
job acting as MC for the entire forum.
Two of the gang that went to Spratley
Island were there with some very fine
pictures of the entire trip. Sure did
make my feet itch seeing them and
their troubles getting there (3 trials,
the last one a success.) The only thing
on the island (before they got there)
was a few million birds and so they
say, the birds did a little “'dumping”’,
| suppose the birds didn't like intru-
ers on their private island. It's a pity
we cant hire these birds to do the
same to intruders on our ham bands !
Also present was the fellows that went
to Juan Fernandez, St Felix and a few
other islands. Many fine pictures and
even movies was shown, all very inter-
esting and making a fellow (like me)
want to be on the other end of a big
“pile-up" again, the sooner the better.
A r*lot of talk about maybe another
big DX organization being formed one
of these days, with by-laws that would
make the books wide open to every-
one, all the time, maybe some kind of
an award for working “DX", etc. You
may (or may not) hear more about
this as things progress or again all the

talk may be "“day-dreams” by a few
fellows that is hoping to put some
new life blood in the art of DXing.
Lets all hope for the best, because if
its good for DX, its good for all of us.
At the present time there are too many
right up to the top in the DXCC and |
guess we need something more or less
new to get everyone again interested

in DXing. Lets wait and see what
develops (if anything at all.)

So far our 73-73-73 certificate has
been earned by the following fellows:
(in the order as listed):

No. 1 WANJF
No. 2 ZM1AMN
No. 3 WENQR
No. 4 KA4CKA
No. 5 W2GA
No. 6 WB6JQP
No. 7 ZM1AMM
No. 8 K2HWF
No. 9 K6lLM
No. 10 W2PMK
No. 11 K4TwJ
No. 12 PABALO
No. 13 ZL2GJ
No. 14 VK6CH
No. 15 WASBUUY
No. 16 WE8JFD
No. 17 WS5BPT/3
No. 18 DKI1YG
No. 19 W31ZJ/8
No. 20 WAZ2EJS
No.21 5WIAU
No. 22 VK2BJL
No.23 WBOHPL

This is not too bad, but we have a
number of certificates on hand that
we will mail out to those of you who
qualify by having worked 73 count
ries in the first 73 days of 1973. Send
me a list, showing the stations you
worked, the country, etc. Have your
list certified by 3 hams or your clubs
secretary. KEEP IN MIND this is a
ONE TIME CERTIFICATE, you get
it now or you NEVER GET IT.
Please send along $ 1.00 to partly
cover our costs and | will do the rest.
All WTW (Worked The World) certif-
icates will have been mailed a month
or so before you are reading this.
The backlog of certificates work has
now been caught up and | am QRX
for anyone who has worked their 100
or more countries. We need a copy of
your countries alphabetically arranged
BY PREFIXES, showing dates, bands,
mode used and name of country, also

certified as above along with the $ 1.00.

DO NOT SEND ME YOUR CARDS
if you can have them certified. Your
QSL cards should be on hand for this
one and they should be certified.
MOUNT ATHOS: | hope those of
you who needed this NEW ONE had
a QSO with the recent DXpedition
to this spot. | had a number of fellows
complaining that they never had a

chance to work them due to what
SEEMED to be caused by lack of

activity. This seems hard to believe
when you consider that TEN fellows
was on the DXpedition to this rare
country. | can assure you, that as far
as | know this has not ever happened
to me when | was on the other end on
a DXpedition, and | AM ONLY ONE
PERSON, without 9 others to "“assist"
me ! | am not saying who is at fault,

| only pass on what was told to me.
| wonder what some of you "‘out
there' think about this ?

Please keep me in mind when you
come across any DX news that | can
use, but keep in mind that | have 60+
days date line. | need particularly
news of any upcoming events,most
certainly news of any DXpedition
planned somewhat in the future and |
always need news that is not “dated”
Naturally | can always use your co-
mments and suggestions to improve
this column in this magazine, as long
as they are of interest to other DXers.
QSL INFO:
1S1A - (Spratley Island via W1YRC
SV1DB/A - Mt. Athos via

SV1DB - Constantine Psiloyannes,

P.O. Box 1442, Athens, Greece
YKI10K: via Jenda Bubenicek

Box 35, Damascus, Syria
HB - Switzerland, worlds highest DX
percentage country ! Thats right,
according to a note | received from
HB9J which says: If you will add up
all the countries they have worked
and divide this number by the number
of hams in Switzerland you will have
a higher number than any country in
the world, | have took the word of
HB9J that this is true, but it would
be interesting to see some actual
numbers to be 100% convinced. hi.

If you really want to work a LOT
of countries try this: When you have
received a card from any certain
country DO NOT EVERWORK THAT
COUNTRY AGAIN. Use your time
LISTENING FOR NEW COUNTRIES.
If nothing new is on spend that time
LISTENING AND LISTENING !

A FEW DXING SUGGESTIONS:

1. Do not ever call the DX station on
the exact frequency the last station
was on if its a split frequency deal,
remember that many, many other
stations are doing the same thing.
2. Make your calls short, he knows his
call GIVE HIM YOURS. be sure you
use STANDARD PHONETICS.

3. Obey HIS INSTRUCTIONS, he is
running the show NOT YOU,

4. Listen for a while and see how he
SEEMS to be tuning, and select a
frequency YOU THINK he will be
tuning to. (Out guess the gang on this.)
5. DO NOT start anything like rag-
chewing, giving your “handle"”, or
QTH, etc. NOT UNLESS he indicates
that this is what he wants from you.
DO NOT BE A DX HOG !

73 es DX, de W4BPD
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Although | am not from Missouri |
do like to give people the benefit of
the doubt. As you may know | have
been active on FM for many years. In
fact, | put up one of the first repeaters
when that era was just starting. |
enjoy VHF, FM and repeaters. | enjoy
the challenge of experimentation in
one of the newest areas of our hobby.
Oh, | like operating 20 CW and Slow
Scan but the potential of VHF repeat-
ers excites me. | get a little bored on
the lower bands — not so on VHF.
There are still so many areas of
experimentation.

| remember well two meters prior
to Docket 18803. We were having a
few growing pains, but on the whole
the situation was not bad at all. What
problems we were having were being
ironed out quite nicely by individual
repeater owners or repeater councils.
As | recall, most of us were simply
asking for FCC recognition of FM, the
clarification of certain FCC rules and
the implementation of a few new
regulations to cover these areas of
repeater operation where there were
no rules. As you remember, before
Docket 18803 the word “repeater”
did not even show up in the rules and
regulations of the Federal Communi-
cations Commission as far as the
amateurs were concerned. Anyway,
we all expected 18803 to provide us
with some guidance in the licensing
and installation of FM repeaters. Boy,
were we ever wrong. Docket 18803
hit us like a rude noise in church.
Docket 18803 as it stands virtually
means an end to experimentation on
VHF as far as repeaters are concerned.
The rules are now so restrictive and so
ridiculous as to make it almost impos-
sible to get anything other than a
simple (very simple) repeater licensed.
Am | exaggerating? Hell, no. Those of
you who live in California are well
aware of the fantastic work being
done in the way of repeater interlinks.
It is possible to sit in downtown San
Diego and talk all the way up the
coast to Northern California and be-
yond with your walkie. What a great
public service these systems are during
times of emergency. What about the
Chicago Repeater Group with their
fine machine? The one with the
several receivers and transmitters tied
together with an ingenious voting
system — | could go on and on de-
scribing some great achievements on
FM and repeaters but suffice it to say
that these achievements must now
stop. There is now no way for us to
build the ultimate repeater. Why?
Docket 18803 and A. Prose Walker,
that is why. | mentioned earlier Mis-
souri and the fact that | have always
given people the benefit of the doubt.
When Docket 18803 came out | tried
to steer away from the hysteria being

<3000000000000000000000000000C

JULY 1973

| WIDEL/1

An
Appreciation

by Reith Lamonica
)

e
generated by some. | hoped that the

obvious faults of 18803 could be
ironed out. | envisioned a modified
18803 in the near future that would
echo most needs and supply us with
what we needed to continue what we
had started on 2 meters.

| quietly listened as A. Prose Walker
told us how 18803 was the best thing
that could have happened to FM. He
said we should forget about the nega-
tive side of 18803 and recognize the
positive side. He said we can now let a
fellow from anywhere, even if he has
no license, come into our shacks and
operate CW. Don't ask me. |I'm still
trying to figure that one out. Walker
told us we should consider ourselves
lucky that 18803 is not more restric-
tive. He told us that we should appre-
ciate the fact that we have our own
common carrier systems in the ham
bands with which we can link up to
telephone lines for autopatch. In the
same breath he told us we will probab-
ly lose our autopatch privileges be-
cause some people are abusing them.

Walker spent a great deal of time
telling us how ham radio has changed.
He accused us of all being a bunch of
appliance operators with no desire to
build or experiment. In the same
breath, he told us that 18803 would
stand. This virtually eliminates any
experimentation and building in this
phase of the hobby.

We were told that if we did not like
18803 we should petition the FCC to
change the rules. Next he told us that
all such petitions would be rejected
without consideration since the FCC a
few months ago rejected — across the
board — all petitions to reconsider
18803.

We were accused of letting the
public down as far as emergency
public service is concernmed by not
providing the communications need-
ed. But he rejected the idea presented
by one individual that repeaters
should be able to interlink to provide
emergency communications. After the
Walker circus had been in progress
for 55 minutes, | was actually getting
a little sick to my stomach. Walker
was threatening us. He told us that we
had better shape up or things might
get worse. Actually, what Walker was
saying to the many repeater owners
and users present was, Tough — this is
the way | (Walker) want it . .. this is
the way it is going to be and there is

g AN

not one damn thing you can do about
it.

Walker was scheduled to speak for
one hour. Everyone expected a ques-
tion-and-answer period would be most
fruitful. However, Walker kept look-
ing at his watch to make sure his talk
lasted the full hour and that there
would be no time for questions. Due
to a mistake on his part, there were
about five minutes left after his talk
for questions. A few questions were
put to Walker. The first: ""Mr. Walker,
don’t you think it unreasonable that
one individual can shut down a repeat-
er by simply talking on the output of
the machine? Is it not possible for
someone with a personal gripe to
make i1t rough for hundreds of repeat-
er users?’’ To this Walker said no one
has an exclusive right to a frequency.
The fellow on the output has asmuch
right to be there as the hundreds of
repeater users. In other words,Walker
opened the door to those very few
who can now delight in shutting down
all the repeatersthey want, simply by
calling “CQ"" on a repeater output
frequency. Another fellow asked
Walker why 18803 is so restrictive.
Walker had no good answer other than
to imply that if we don't like it,
tough! It could be worse. | asked
Walker if there was any way amateurs
could change 18803. He said sure, all
you had to do was file a petition, |
said, "'Did you not say a few ininutes
ago that you had considered all there
was to be considered and that you will
reject all petitions for reconsidera-
tion?”" He said that they had con-
sidered all there was to be considered
and that petitions for reconsideration
would be returmed to the sender.

All | can tell you about Walker is
what | heard and saw. What | heard
was the biggest pile of crock | have
ever heard. What | saw, in my opinion,
was an egotistical monarch delighting
at the despair of the amateurs. | think
Walker has a one-man, one-sided idea
of what he thinks ham radio is all
about and that nothing short of get-
ting him fired is going to save our
hobby as we know it. Don’t think for
one minute that Walker will stop with
18803. He will not.

Those of you who were at
Rochester now know A. Prose Walker.
Those of you who were not at
Rochester, don’t take my word for it.
Ask around. Ask about A. Prose
Walker. Then it is up to you — if you
want to lose your hobby as we know
it, fine. Just sit back and say to
yourself that everything is okay. If
you feel that your hobby is worth
something to do, do something about
it. Write your congressman, write
Barry Goldwater, even write Spiro!
Do something, for god's sake.

W7D XX/
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#REPEATER UPDATE
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CT WAIPHX delete 147.76-146.76

CT WRIAAE Litchfield 147.49-146.49

CT WAIPXD Roxbury 147 .90-147 .30

1A WABVVQ Otnumwa 04-64

IL WRSAAD Murphyshoro 25-Bb

MA WR1AAC Salem 28088

MA WR1AAH Marlboro 01-61
ex-WA10QIZ

MI WRBAAA Milford 146.19-146.79
ex-KBSWW 147.79-146.79

NC WRA4AAA Salishury 28-88
ex-WAEXU

NC WA4BVW Mt Pisgah 222.45-224.06

NY WR2AAB Yonkers 31-91
ex-WB2BLO

DH Akron 04-64

OH WBIOD  delete

PA Meadville DaA-64

UT WR7AAA Cedar City J4-94

CANADA

NS VEIHR  Fraser's Mountain 28-88

REPEATER APPLICATIONS

In order to build a literature of
acceptable methods of getting repeat-
er, control station and auxiliary sta-
tion licenses, it would be greatly
appreciated if anyone or any group
managing to get a license application
approved would send a copy of the
application to us here at 73 Magazine.
We'll try to pass along the info we get
in this way through the pages of 73
and in person at hamfests and club
meetings. Eventually we may be able
to put out a handbook of accepted
application answers and reduce getting
a license through Mr. Walker to a
rubber stamp procedure.

‘TRaveine

Joe Kasser
1701 East-West Highway, Apt. 205

Silver Spring MD 20910

This month, let’s look at the two
meter FM activity in and around
several areas of the USA. Consider
Detroit: Detroit was recently de-
scribed in an article in Time as the
Murder Capital of the United States.
Time also reported that the majority
of homicides were committed by
friends or relatives of the deceased, so,
if you are going to or through the
Motor City, know who your friends
are. Seriously though, Detroit is a

10

Due to the unbelievable slow €S
ness on the part of the FCC to
issue new repeater licenses, we
have been forced to begin run-
ning our Repeater Atlas Regis-
tration Form every other month.

great city in which to start a trip to
Canada.

There are two repeaters in Detroit.
K8VLN on 04-64 and WB8CQS on
16—76, both requiring a 100 Hz sub-
audible tone for access. The 04—64
repeater will only relay tranmissions
accompanied by the 100 Hz tone,
while the 16—76 one will relay about
3 to 5 seconds of transmission not
accompanied by the tone, after having
been keyed up by the tone. It is thus
possible to tail-gate or work through
the repeater provided someone else
keeps keying it up every 3 to 5
seconds or so. The 16—76 crowd are
very friendly and usually don’t mind
doing the necessary for transients (or
others). The sub-audible tone require-
ments were added to the repeaters
because they were experiencing inter-
ference from users of the Toledo and
Cleveland (Ohio) and Sarnia (Ontario)
repeaters.

WBBBDD 25-85, a carrier operated
repeater in Clarkston, Michigan, about
15 miles northwest of Detroit, is
workable from the Motor City. |
could get into it from the second floor
in northwest Detroit using TR-22
when on a recent trip. WB8CSC
37-97 is in Ann Arbor, about 35
miles southwest of the city and not
too far from the airport. It has good
coverage of the west side of Detroit,
but you will normally need more than
a TR-22 to get to it from Detroit.

Now consider a different part of
the country, the southeast. WA4DGM
drove from Maryland to Florida a few
months ago, working two meter FM
with about 25W output. While on his
indirectly routed trip he was able to
work through a number of repeaters.
For those intending to follow in his
tire tracks (in England we'd say “fol-
low in his footsteps,” but here every-
body drives), here is a repeater by
repeater replay of his trip.

Leaving Washington talking on
WB4QFP 31-91 and WA3SFG
28—88, he drove down to Richmond,
Virginia 34—94. From there he made
his way along the Blue Ridge Parkway
through Virginia, North Carolina and
east Tennessee, working through the
following repeaters whilst up in the
mountains: WR4AAA 28-88 Salis-
bury NC, WA4NUQO 34—-94 Ashville
and a 16—76 machine in the Ashville
area, as well as a 16—76 in the
Roanoke area.

From the highest point in the
Smokies he worked through K4HXD
34—-94 Knoxville TN and stayed with
it over a long stretch of road. Continu-
ing on the trip he worked through
W4RFR 34—94 Nashville and K4IKU
34—94 Huntsville AL. For a while no
repeaters were heard, until WASZHD
34-94 Baton Rouge and a 34-76
machine in New Orleans. There is also
WHEUK, a 34—-94 whistle-up repeater
in that city. Driving along the Gulf of
Mexico, the next repeater contacted
was the 34—94 machine in Mobile AL.

Florida was found to be full of
repeaters. He found a 34—76 (PL or
1.8 kHz burst) in Fort Walton Beach
near Pensacola and WB4HAE 34-76
in Tampa, which could be accessed
from St. Petersburg. When he got to
Miami he found WB4HAA on 34-76.

His northbound journey began at
Miami. Driving up the Atlantic coast,
Merrit Island provided coverage in the
Cape Canaveral area. He also worked
through Daytona Beach 34—94 and
WB4QEL 16-76, Orlando. WB4QEL
could also be accessed from the park-
ing lot at Walt Disney World.

Driving north out of Florida noth-
ing was heard until he came into range
of the 34—94 repeater in Charleston
SC, and nothing from there until
Fayetteville NC 16—76.

WA4DGM pointed out that he
passed through many places during
normal working hours, so it is very
possible some repeaters were not on
the air at the time he drove through.
Still, he enjoyed his trip, and if you
do follow his tire tracks. .. have fun.

G3ZCZ/W3

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

Dateline Los Angeles, May 9, 1973:
Another chapter in the history of
amateur FM communications was
written into the books at 4:00 P.M.
P.D.S.T. when the WA1TKGS repeater
in Waltham MA was successfully
linked via telephone with the
WAGBTDD Mt. Wilson repeater in Los
Angeles. To our knowledge this is the
first time that two open repeaters
separated by some 3,000 miles were
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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.

REPEATER USERS

If you 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
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interconnected in order to give the
users of both a chance to exchange
calls and get to know one another.

At first it sounded like 20 meters
on a Sunday afternoon, but George
KIMON and Wayne K1MUC, who
acted as control in Waltham, and
yours truly acting as Los Angeles
control, were able to improvise a
system that allowed all participating
stations to get in a transmission or
two.Among those on hand for this
event was Wayne W2NSD/1. | was
personally delighted that he was in-
volved and thankful for the encour-
agement he has given me in this
project.

Though | have yet to go through
my log tape, | can accurately estimate
that in addition to Wayne, some fifty
other stations participated in today’s
bit of ham history. To any of those
who tried to get into the system and
couldn’t make it for one reason or
another, we do apologize. This, how
ever, is only the beginning and the
future holds more. The system has
been proven viable and the road is
now open for others. A few years ago
no one even dreamed that a two watt
hand unit would span a continent.
Today a ham at a restaurant in Boston
using an HT can talk to a mobile on
the Hollywood Freeway. Dreams do
come true.

Some of the amateurs calling in on
the historic roundtable were
WATQNN, WAITIML, WATLMJ,
K1ETT, WI1BHD (op of WRTAAA),

WA1TLSD, WI1YHM, WAI1GXN,
WA1THXZ, K1HBJ, WABJGW,
K6BWJ, WBUTE, K6LQK,

K6PFW — all in addition to K1IMON
and K1MUC of the WA1KGS repeat-
er, and, of course, W2NSD/1 and
WA2HVK/6.

| have spent a number of spring
seasons on the west coast, but by far
this one is the most colorful |'ve seen.
It's also an anniversary for us; six
months in our new adopted home
state. Sharon and | were discussing the
past six months the other night, and
we both agree we made the right
move. We're happy here and are going
to stay.

A recent event out here was the
surprise party given by members of
the Pallisades Amateur Radio Club
(WB6ZDI) for one of their members
who is about to be married. The lucky
couple is Ward Hill WABFUH and his
soon-to-be bride, Barb Goldie. This
party was the best secret ever kept
among the ZDlI members, and was a
real surprise to Ward and Barbara. The
event was held at thehome of John
WABABW, and a quick head count
revealed that some fifty people
showed up to help make the evening
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merry. | have said before that amateur
radio breeds good friendships.

While on this subject, may we also
send congratulations to another newly
married couplé, Warren and Lorraine
Andresen, Mr. and Mrs. WAGJMM.
They have just returned from their
honeymoon traveling throughout
Arizona, and Warren reports that most
of the repeaters in the Phoenix area
are back in operation. Though for
obvious reasons Warren spent little
time hamming this trip, he did come
up with the following: Both 34/94
and 16/76 in Phoenix are back on the
air, though they operate on a limited
time schedule. The 16/76 channel is
mainly for auto-patch use while 34/94

is the general meeting frequency.
Coverage at this time is not good as it
could be since these machines are
located within the city on an office
building rather than at their old
mountaintop location. Both machines
operate under the call K7VOR.
Warren also tells us that there are
plans for a new wide coverage moun-
taintop machine to be put on 04/64 in
the near future. He could not get an
exact date. At this time it leaves only
the 450 MHz machine out of opera-
tion, and it is my hope that by the
time this article reaches you, it too
will be back on the air. Good luck,
Phoenix.

Warren also tells us about another
repeater in Arizona with near fantastic
coverage. This one, K7EIK
(146.16—146.76) is located in King-
man and is usable not only through-
out Arizona, but as far away as Las
Vegas and in parts of southeastern
California as well. Sure wish | had that
pair of crystals in my RCA when we
were driving cross-country. That's
what | call coverage. Warren says the
people on this machine really went
out of their way to be friendly and
helpful.

WRGBAAA, the Catalina repeater, is
on the air and open for general use.
The frequencies: 147.69 in, 147.09
out. Coverage: well, the word fantas-
tic would be an understatement!

The new NTW 220 machine is
coming along. Warren has already fin-
ished the ID unit and Bill just about
has the transmitter strip ready to go. |
do not know how well the other 220
machines that are being brewed up are
coming along. Six meter AM and SSB
has been fairly active and in tuning
around the band | have located a 6
meter FM repeater. Perhaps those who
own it will contact me and give me
more information on it. | know it’s on
Mt. Wilson, but that's about all the
information | have.

.. .WA2HVK/6

%‘Wmmmﬁ

Tom DiBiase WBSKZD
/08 6th Avenue
Steubenville OH 43952

Contest Calendar

July 28—30 CW County Hunters
Contest
Aug. 4—5 Illinois QSO Party
Aug. 18-19 N.J. QSO Party
Sept. 15—-17 Washington State
QSO Party
Sept, 29—0ct. 1 Delta QSO Party
This Month
CW County Hunters Contest

From 0000 GMT July 28 to 0600
GMT July 30, 1973. Call “CQ CH.”
Exchange QSO number, category (if
portable or mobile. |f portable send
‘P* —if mobile ‘M’), RST, State (or
province or country) and county (if
U.S. station). Stations may be worked
once per band and again if the station
has changed counties. Stations chang-
ing counties may repeat contacts for
QSO points. QSO’s with fixed stations
are 1 point; QSO’s with portable or
mobile are 3 points. Multiply total
QSO points times total of U.S. coun-
ties worked. Portables and mobiles
calculate their score on the basis of
total contacts within a state. Sugges-
ted frequencies are 3575,. 7055,
14070, 21070, and 28070 kHz. Ap-
propriate trophies and certificates will
be awarded. Logs must show category,
date/time in GMT, station worked,
exchanges, band, QSO points, location
and claimed score. All entries with
100 or more QSO’s must include a
check sheet of counties worked or will
be disqualified. Enclose a large SASE
for results. Logs must be postmarked
by Sept. 1, 1973 and sent to: CW
County Hunters Net, c/o Jeffrey P.
Bechner WOMSE, 64 North Pioneer
Parkway, Fond du Lac, Wi 54935.

August
llinios QSO Party

From 2000 GMT August 4 to 2400
GMT August 5, 1973. Stations may be
worked once per band and mode.
Illinois stations contact any station,
out-of-staters work only lllinois. Score
1 point per QSO and multiply total
QSO points times total Illinois coun-
ties worked. lllinois stations use total
of states (including lllinois), provinces
and countries (including USA) worked
for their multiplier. |f power input
never exceeds 5 watts, multiply score
by 3. Also, each group of eight con-
tacts with the same lllinois county
counts as an extra multiplier. Remem-
ber, USA, Canada, Hawaii and Alaska
count again as states. Exchange QSO
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number, RST, and state, province or
country (county for lllinois stations).
Suggested frequencies are 3560, 2725,
3900, 7060, 7125, 7260, 14060,
14275, 21060, 21110, 21360, 28060,
28160, and 28660. Phone on the
hour, CW on the half hour. Appro-
priate awards. Logs must show date
and time in GMT, stations worked,
exchanges, band, mode, and claimed
score. A separate summary sheet is
required, showing operator's name
and address in block letters, whether
single or multi-op, QSO points, multi-
pliers, and score claimed. Logs must
be postmarked by Sept. 15, 1973 and
sent to: Radio Amateur Megacycle
Society, K9CJU, 3620 N. Oleander
Ave., Chicago IL 60634. Enclose
SASE for results if desired.

Not much to report this month, but
this /s the first one of 73’s new regular
contest column, and it does take time
to get going strong. You may look
forward to bigger and better columns

in the months to come. As editor, |
welcome any and all comments, sug
gestions, and questions about contests
and about this column. If you have
information on a particular contest,
please make sure | have it at least
three months prior to the date of the
contest (the sooner the better,
though). All correspondence should
go to my address, which is: Tom
DiBiase, 708 6th Ave., Steubenville
OH 43952. With your support, this
column has the potential to become
the finest ham radio contest column
ever to hit the pages of a magazine.
Until next month, good luck in the
contest pileups!
Tom WBBKZD

The Hamburglar

STRIKES AGAIN!

Bill Grenfell WAGF is offering a
reward for information leading to the
recovery of the following equipment
stolen from his car at Dayton OH

onApril 29th: Yaesu FT-101
s/n82G12279/CW, 1.8 MHz & CW
filter installed; Regency HR-2,

s/n03-02030, xtals 147.00,
146.97/94/91/76/37/34/31/12 MHz.
Contact him at 7216 Valleycrest
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Blvd., Annandale VA 22003. Phone
704-560-5229.

A Clegg 278, ser. no. 27013-1068
was also lost by Bob Edelman W2BXL
last April 29th. His address is 408
Valley Run Dr., Cherry Hill NJ and he
may be reached at 609-665-4321 dur-
ing the day and 609-667-3645 at
night.

The following gear was stolen from
WB2DEW's car on May 11: Standard
826MA ser. no. 208078 with P.T.
mike (new style) and 11 crystals
including 147.21/.210; 147.81/.210;
16/76; 147.93/.330; 147.99/.390;
25/85. The 9th position has a bad
crystal socket and the channel selector
dial on the number 7 position has a
deep scratch on it. Johnson Messinger
111 w/mike, converted to 10 meters
with 28.730 and 28.650 crystals in-
stalled. Both rigs have “Stolen from
WB2DEW'’' engraved in many places
on the chassis and circuit boards.
Contact Andy Drautz WB2DEW at 4
Pine Rd., Kings Park, N.Y. 11754.

List from Past |ssues:

Mfr., Model, Ser. No. Owner Issue

AF68 No. 10888 KS5LKL 1/73

PMRE No. 10918

M1070 pwr supply

Trio TR2200 No. 241969 WA2ZBV 1/73

Clegg 22er No. 1900-678 WIDHP 2/73

Standard 826M,No, 112007 WABPCG 3/73

FM278 No. 270131141 W2LNI 4/73

FM-144-10L No. F459 WABWOA 4/73

NPC 107m pwr supply

2, 5AJIPL Onan Gen.,

Na. 327885

R4B No. 11578G WABGVK 6/73

T4XB No. 17801 G

W4 wattmeter No. 8390

Swan 250 No. F154806

Swan ac pwr. sup. No. 0653556

HR-2 No. 04-C2879 WEGSR 6/73

SB-34 No. 211828

STD 826 No. 011268 WAZFSD 6/73

HT220 No. GJ7327 State Univ. 6/73
of NY (Albany)

Keeping up with the amateur tradi-

tion of technological advancement,
Regency has hit the market with a

third generation model of the original
HR-2 — the HR-2B.

A quick look at the front panel tells

the story. Aside from the more pro-
fessional

looking black panel, the

crystal switch is now numbered con-
secutively from one to twelve. The old
arrangement allowed only 6 crystal
pairs to be installed, with 6 extra
positions on the panel switch for
re-pairing the same crystals. Regency
has increased the number of separate
receive and transmit channels to 12
for the obvious reason that most 2m
activity is via standard frequency pairs
through repeaters. The switch can still
be wired so you can use a crystal
twice, but the fact remains, the
HR-2B gives you twice as many
crystal sockets!

The transmit crystals used in the
HR-2B are 8 MHz as opposed to the 6
MHz rocks required by its pre-
decessors. This is a reasonable change
at a time when most 2m equipment
uses 8 MHz as a starting point and
increases your chance of being able to
walk into a radio store and find a
particular crystal in stock.

The output is about the same as the
HR-2A, 15—-20 watts. Added, how-
ever, is the HI/LO power switch which
reduces the power output to 1 watt.
This feature is becoming increasingly
popular with FMers because it allows
a standard mobile or base station rig
to double as an over-the-shoulder
portable unit when connected to an
external battery pack. That one watt
level also lets you keep the battery
size down to reasonable proportions.

The receiver is still rated at the
excellent figure of 0.35 uV for 20dB
of quieting and the selectivity has
been improved by the addition of a
series "'E'’ filter in the i-f for less
cross-channel interference.

For a rig that has been improved
and made more versatile, Regency is
asking the same price...
$229.00 — this includes the HR-2B,
mike, crystals for 94—94 simplex and
mobile mounting bracket.

For more information write
Regency Electronics Inc., 7900
Pendleton Pike, Indianapolis IN
46226.

CLEGG FM-21

When the Clegg engineers sat down
to design a 220 rig, they most certain-
ly at one point went the route that is
the industry standard — one crystal

controlling the transmitter and
another for the receiver. That the
13



system works well is attested by al-
most every commercial FM rig on the
market today. In fact, on 2m, any
system that does not allow indepen-
dent selection of transmit and receive
frequencies via separate crystals is
bound to cause trouble when trying to
work into oddball-paired repeaters.

At one point however, someone at
Clegg with sense, realized that the 220
MHz was fast becoming or-
ganized . . . everyone was agreeing on
a standard 1.6 MHz spacing between
the inputs and outputs of repeaters.
Since a transceiver was now being
designed to work within an accepted
set of frequencies, the designers de-
vised an ingenious system that sets the
transmi tter output on one frequency
and gives you the choice of receiving
on that same frequency for simplex or
1.6 MHz higher for repeater
work . . . all with asingle crystal! This
is accomplished by judicious mixing
during both modes.

On transmit, the switch selected
channel crystal (45 MHz for example)
is first doubled to 90 MHz. Then it is
mixed with a crystal controlled 20.5
MHz signal to produce 110.5 MHz
which is ready for doubling again to
221 MHz.

The receive process is slightly more
complicated. The already doubled
channel crystal frequency Is doubled
again to 180 MHz and injected into
the first mixer. If you are working
simplex, the 221 MHz received signal
will be mixed with the LO signal to 41
MHz in the first mixer, and it is mixed
again with a 30.3 MHz signal in the
second mixer to ready it for the 10.7
i-f. If you are working in the repeat
mode, the receiver will need the capa-
bility to handle a signal that is 1.6
MHz higher. This is accomplished by
switching in a 31.9 MHz oscillator to
replace that on 30.3 — thus the se-
cond mixer can now only convert a
42.6 MHz signal to 10.7. Working
backward to the antenna, or adding
the original LO signal of 180 MHz to
42.6, gives you the signal that will be
accepted and received — 222.6 MHz,
which is exactly 1.6 MHz higher than
the transmit frequency of 221 MHz
produced by the same 45 MHz crystal.

The receiver is rated at 0.25 uV for
12 dB SINAD with adjacent channel
rejection down 50 dB at 40 kHz. The
audio output i1s an adequate 1.5W.

The transmitter delivers 8—10W
output and is protected against any
rash swr changes due to forgetfulness
on the part of the hand that usually
sCrews a coax connector down tight.
The supplied noise cancelling mike
works in conjunction with a clipping
circuit that is adjustable to provide up
to 10 dB of clipping action and
deviation may be set anywhere from 0
to 7 kHz.
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Crystals aren’t a problem as they
can be ordered on a 24-hour basis
from Clegg for $4.95. The unit comes
ready for 6 channel operation and 5
extra channels.can be added with an
inexpensive conversion kit. One
needn’t worry whether or not 220 will
remain with 1.6 MHz spacing, for the
rig can be easily modified for receive/
transmit channel spacings from .1 to 3
MHz. For more information, write
Clegg Division, International Signal
and Control Corp., 3050 Hempland
Road, Lancaster PA 17601.

TAPE SOLDER

Ever wish you could solder a con-
nection with a match? Now you can
with Archer Tape Solder, from Radio
Shack. Simply twist your wires to-
gether, wrap them with a piece of
Tape Solder, and melt it with a match,
candle or cigarette lighter flame. No
soldering iron needed. Tape Solder
seems ideal for on-the-spot wiring and
repairs, slicing wire, fixing rotor cables
half-way up a tower or any normal
soldering job out of reach of a solder-
ing iron. Archer Tape Solder comes in
a resealable plastic pouch of 100
pre-cut pieces for 89¢.

Tape Solder is available from more
than 1800 Radio Shack and Allied
Radio Stores in all 50 states and
Canada.

LOW PRICED DEVIATION METER

The ECM Corporation has an-
nounced a deviation meter designed
especially for the ham. The ECM-5
covers all ham bands between 52 MHz
and 450 MHz, and features a peak

reading meter. Deviation of any FM
transmitter can be accurately adjusted
between 5 kHz and 25 kHz in seconds
using voice or tone modulation.

The Model ECM-5 closely follows
the circuits used in professional equip-
ment except frequency selection is
crystal controlled. This allows the
elimination of many expensive circuits
needed when frequency selection is by
VFO. The net result was a tremendous
reduction in price without sacrificing
quality ... $75.00 less batteries and
crystals!

The frequency selecting crystals are
the popular, subminiature type used
in today’s FM rigs. These crystals were
chosen for their low price and avail-
ability.

The peak reading meter has a
special time constant circuit that
causes the needle to deflect upscale
rapidly and downscale slowly. This
allows the needle to follow voice
peaks easily and increases the
accuracy of readings when checking
deviation using voice modulation.

Other features include built-in or
external antenna, all solid state con-
struction, battery powered by inex-
pensive AA pencells, and a battery
condition indicator.

For more information, write ECM
Corporation, 412 N. Weinbach Ave.,
Evansville, Indiana 47711.

NEW VOLTAGE REGULATORS

Many times the need arises for a
simple, low-cost voltage regulator
which can provide a moderate amount
of current without complex current-
boosting circuitry. The MC7805/24
series positive voltage regulators can
supply in excess of 1 amp at nominal
voltages of 5, 6, 8, 12, 15, 18 or 24
volts (as designated by the last two
digits of the device number). How-
ever, unlike most voltage regulator
ICs, these devices have only three
terminals — Input, Output and
Ground. They require no external
components! They can be easily
attached to a heat sink surface with a
machine screw through the hole in the
package to attain higher maximum
power dissipation. The maximum in-
put voltage is 35 volts on all types
except for the MC7824 which is
speced at 40 volts.
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All seven members of this inexpen-
sive regular family are presently avail-
able from warehouse stock.

For further information please con
tact the Technical Information Cen-
ter, Motorola Inc., Semiconductor
Products Division, P.O. Box 20912,
Phoenix, Arizona 85036.

LEE SERVISET

When something goes wrong with
the test setup for the 73 Crystal Bank,
it has to be fixed quickly. Here's
Wayne using the Lee Labs Dynamic
Serviset in one of its many functions
as an rf signal tracer. The Serviset has
the ability to trace rf and af signals,
check ac or dc voltage levels and
substitute resistance and capacitance
values by simply changing a test lead.
It takes the place, on a basic level, of
at least three or four expensive pieces
of test equipment.

The unit is entirely self-contained,
which means the cords that usually
dangle and cause problems in most
test setups are eliminated. Printed
circuits are tested with ease for the
main test point is long enough to get
into the tight spots where a clip lead
cannot go.

For more information about this
versatile piece of test gear write Lee
Electronic Labs, 88 Evans Street,
Watertown MA 02172.
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HAMBURGLAR HQ FOUND! W7AYQ
seems to think he has found the head office
in Florence, Oregon.
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GI6YM AWARD

1973 is the golden jubilee of the
city of Belfast YMCA Radio Club
GIBYM, Northern Ireland, and the
members are celebrating the occasion
with a number of special activities.

This club jubilee also happily coin-
cides with the 75th anniversary of the
wireless tests carried out by Marconi
and Kemp on behalf of Lloyd’s, be-
tween Ballycastle (Co. Antrim) and
Rathlin Island off the North Irish
coast, to report ships passing the N.E.
corner of lreland.

These tests were successful and
established the “first public service”
of wireless in the year 1898.

To commemorate both these mile-
stones, the Belfast YMCA Club will
issue an award certificate between 1st
July and 30thJune, 1974.

Activity from GI6YM will be at a
high level throughout the period. In
conjunction with members of
GI3FFF, the Ballymena Amateur
Radio Ciub, a special station will
operate from Ballycastle on all hf
bands during the first week in July
with the call letters GB3MKB
(Marconi Kemp Ballycastle).

It is known at this point that one
requirement for the award will be
contact with both the YMCA Club
Station (GI6YM) and the Special Ac-
tivity Station at Ballycastle during the
period of the town's Marconi-Kemp
celebrations. This award will also be
available to shortwave listeners.

HAMFESTERS

The Hamfesters 39th annual ham-
fest and picnic will be held Sunday,
August 12, 1973, at Santa Fe Park,
91st and Wolf Road, Willow Springs,
Ilinois, southwest of Chicago. Ex-
hibits for OM’'s and XYL's, famous
Swappers Row. For information con-
tact John Raiger K9DRS, 8919 Golf-
view, Orland Park IL 60462. Tickets:
write Joseph Poradyla WASIWU, 5071
So. CAlifornia AVe., Chicago IL
60629.

JUNCTION, TEXAS BAR-B-Q

The third annual Amateur Radio
Appreciation Day will be held in
Junction, Texas July 29, 1973. This is
a FREE Bar-B-Q for anyone holding
an amateur license, and their family.

The day is sponsored by the Kimble
County Chamber of Commerce to
show its appreciation of the many

public services and disaster assistance
amateur radio operators provide.

For complete information contact
WB5BBT, Lewis Ransom, Junction TX
76849 or the Kimble County Cham-
ber of Commerce, 603 Main, Junc-
tion.

TWO RIVERS MEET

The Two Rivers Amateur Radio
Club will conduct its ninth annual
hamfest on Sunday, July 22, 1973.
The event has grown to be one of the
largest hamfests in Western Pennsyi-
vania, and this year will be held at the
Green Valley Fire Department
grounds, off U.S. Route 30, near
McKeesport, Pennsylvania. For com-
plete details write Robert E. Zimmer
WA30GS, 205 Commonwealth Ave.,
West Mifflin PA 15122.

TURKEY RUN-FEST

The Wabash Valley Amateur Radio
Association will hold the 27th annual
VHF picnic and hamfest on Sunday,
July 29, 1973, at Turkey Run State
Park near Marshall, Indiana. Registra-
tion is $1.50 or 4 for $5.00, with no
advance registration.There will be
prizes, XYL Bingo, huge flea market
and plenty of good fellowship. Talk-in
is on 94/94 and 52.525 MHz.

SWAPFEST /3

The South Milwaukee ARC pre-
sents its annual hamfest on Saturday,
July 14, at the VFW Post 434, 9327
Shepard Ave. in Oak Creek, Wiscon-
sin. Admission is $1.00. There will be
food and prizes available. Talk-in on
146.94.

MT. AIRY PICNIC

The Mt. Airy VHF Radio Club
(Pack Rats) will hold the 18th annual
family day and picnic, Sunday, Aug-
ust 12 (rain date August 19) at the
Fort Washington State Park, Flour-
town. The event features games, enter-
tainment, and free soda. Talk-in sta-
tions will be on 50.2 MHz AM, 52.525
MHz FM, and 146.52 MHz FM.

INTERNATIONAL HAMFEST

The 10th annual intemational ham-
fest will be held July 7 and 8, 1973, at
the International Peace Garden be-
tween Dunseith, North Dakota and
Boissevain, Manitoba. This event has
grown from a small family picnic to a
gathering of radio operators and their
families from California, Washington,
Minnesota and Saskatchewan as well
as from North Dakota and Manitoba.
There will be activities, prizes and
general hamfest fun. Contact Mel
McKnight WAGSJB, 909 Main St,
Bottineau, ND 58318 for further de-
tails.
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W2NSD/1 continued from page 4

Walker came down hard on mail
order licenses — saying that a high
percentage were fraudulently ob-
tained. This was a bitter pill to have to
accept out there in Western New
York — where a fair percentage of the
amateurs present at the banquet were
Conditional licensees. Obviously there
Is no way to know this for sure, so
this i1s merely a matter of opinion. In
talking with Walker |I've found that
this opinion appears to have been
derived from the number of Condi-
tional and Technician licensees who
refuse to appear before an FCC exami-
ner when called in.

As | have pointed out before, there
are other possible and reasonable ex-
planations for this and the assumption
of guilt on the part of those who
default is unfair. Only about 50%
(tops) of the licensed amateurs are
active in the hobby. Can we expect an
inactive amateur to go to all the work
it takes to prepare for the license
exam?! By the time he’s gotten a book
with the latest questions and answers
in it and started to bone up, the date
for appearing is past. Of course his
decision to give up without trying
could be based upon the tremendous
changes in the éxam since the time
when he took it — which in the case
of most Conditionals was many years
ago. Many years. One look at the solid
state questions —the RTTY ques-
tions — the sideband questions — and
it's back to stamp collecting or wench-
ing.

How many wives will be interested
in the trip to the FCC office? A great
many hams have coached their wives
so they could pass the exams on
memory alone. Naturally this short
term memory material is long gone
and, if the wife has to do it over, she
will have to start from scratch. The
answer is phooey.

The word is getting around too of
the high percentage of hams who are
flunking their re-exam. In some re-
ported cases over 90% of those who
did make the try to hold their license
were failed. To say that amateurs,
some with over twenty vears of ham-
ming — some experienced build-
ers — are upset over being failed is a
gross understatement. How would you
like it?

As far as | know from talking with
Walker most or all of these chaps are
considered by him to be obvious cases
of fraudulent licensing. Oldtimers who
have even the slightest question in
their mind about what Conditionals
and Techs face in the present day
license exam would do well to get a
copy of the 73 license study course
book for the General License. The
book simplifies the understanding of
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the material — still, it is going to take
some time.

The introduction to Walker opened
some eyes. FMers have been wonder-
ing what possible reason there was for
all those antenna radiation patterns
for the repeater antennas. The intro
explained it — Walker has been work-
ing up until taking over aschief of the
amateur and citizens division of the
FCC making such patterns — it is a
special interest of his. Now hie has the
amateurs over a barrel and is forcing
them to provide him with data for his
own pet project at the expense of the
amateurs. No other explanation makes
any sense.

And just in case anyone present
thought that they somehow might be
able to manage to live with the regula-
tions Walker has already put out, he
hinted strongly at some he has in the
works — like the type acceptance of
ham gear — a power/bandwidth limita-
tion — stuff like that. Then, with a
smirk, he threw down the gauntlet to
the ARRL by suggesting that if we
didn't like it, sue the FCC and see
where that would get us.

It was a bitter pill for those gather-
ed at Rochester for fun and camara-
derie to have to sit at the banquet and
listen to Walker drone on with his
prepared speech for one full hour,
taking amateur radio to task from
every angle and then going over the
talk a second time and repeating
everything just to make sure the mes-
sage was loud and clear. Even if the
things Walker was saying were true the
whole talk was in exceptionally bad
taste.

Walker revealed himself tothe en-
tire group as an opinionated, close-
minded cantankerous old man who,
through some dreadful bureaucratic
error, has been put into the worst
possible job.

After the banquet the hamfest
committee, despite being angry at
Walker speaking for one hour when he
was supposed to talk for 20 minutes,
managed to spirit him quickly out of
the hall past the smell of hot tar and
the sound of clucking chickens.

FENCED IN

Repeater groups have run into the
biggest wall of paperwork in the his-
tory of amateur radio. Attempts at
penetrating the wall have been vigor-
ously fought off by Walker with inde-

.__#

cision and vacillation. This is most
frustrating when you consider that all
of the decisions have to come from
Walker — he is the only gate in the
wall — and he is becoming known as
the Walkergate of the FCC.

The Walkergate 1s closed most of
the time — about 95% of the repeater
applications have been refused. Per-
haps an investigation is in order. Many
clubs are asking more and more point-
ed questions about the need for show
ings on antenna patterns — they want
to know whether these are for person-
al private projects of Walker and
whether they might be material for a
book he personally has in the works.
This is the first explanation that
makes even a shred of sense, even
though it raises serious questions of
impropriety on Walker's part.

The Walkergate has closed on re-
mote base operation as it has been
developed over the years, shutting
down some of the most innovative
amateur work ever set up.

The Walkergate has closed on cross-
band repeaters — and is closing on all
crossvand developments — despite the
hobbling effect this obviously will
have on amateur ingenuity and emer-
gency service.

The Walkergate appears to be
swinging open to accept the limitation
of twenty feet above existing struc-
tures for amateur towers and antennas
and also appears to be opening wide
for giving more channels to those poor
crowded CB’ers.

TWO METERS GOING THE
CB ROUTE?

The two meter repeater regulations
are, to quote ARRL staffer McCoy,
“asinine.” The fact is that you will
not find one knowledgeable FMer
who does not agree with this estima-
tion.

The result of this is that repeater
councils are now thinking more and
more in terms of outright violation of
some of the new regulations. They
protested the new ryle*s as soon as

they were announced, but Walker
refused to even acknowledge the ama-
teurs — throwing out each and every
plea for reconsideration. Thus the
worst regulations ever put through by
the Commission were followed up by
the biggest slap in the face amateurs
have ever received.

Amateurs felt that this was one hell
of a way to be rewarded for being the
most well behaved group of licensees
the FCC had. On the one hand ama-
teurs could see the CBers running
wild, with the Commission turning
their face away from the mess they
had generated —and even getting
ready to reward this bunch of hooli-
gans with a good part of an un-
developed amateur band — one which
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is finally getting ready to be seriously
used by the amateurs. On the other
hand the Commission (in fact, Mr.
Walker) was moving to shut down
repeaters — to make remote base sta-
tions virtually impossible — stopping
experimentation — discouraging inven-
tion and development of emergency
services — and making life miserable
with a mountain of paperwork and
license fees.

LICENSING REPEATERS

As more and more repeater groups
get fed up with the seemingly total
insanity issuing from the FCC, and as
the deadline for having a license for
the repeater nears — frustration, re-
sentment and a to-hell-with-them atti-
tude seems to be gaining ground. They
are not unaware of the annoyed arro-
gance reported by ARRL staffers to
be the attitude of Mr. Walker.

The groups are questioning the
ability of the FCC to make the ridicu-
lous rules stick. After all, they muse,
if the FCC is totally impotent inthe
face of the mess on the CB band —
there isn‘t much they can do to
enforce senseless rules on hams.

It is sad to see the closed-minded
attitude of Walker’s office turning the
most behaved group of licensees the
Commission has into a bunch of revo-
lutionaries who are so furious they ~-=
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considering breaking their long stand-
ing pattern of being the least trouble
to the FCC of all their licensees.

THE PETITION

Many have arrived —and | need
many, many more. Please make up a
sheet of paper with “| petition the
FCC to reconsider docket 18803 on
top and have as many amateurs sign it
as possible — please include their calls,
addresses and zip. Send them to

...Wayne Green, 73 Magazine,
Peterborough NH 03458.

Several readers have called to tell
me that ARRL officials have been
telling clubs and hamfests that the
petitions are a waste of time and
effort — that they will do no good. If
| was not sure that they could do
some good | would not go to all that
work. The fact is that we have no
other way to go that holds any reason-
able promise of success.

Petitions to the FCC will not do
any good, | suspect. Mr. Walker is too
powerful there and may be able to get
any and all petitions thrown out
without even the slightest considera-
tion as he did the last batch — includ-
ing the hundreds of letters of protest.
No, | can’t see any good to come from
going the “‘official” route.

Frankly | have never had any inten-
tion of merely filing them with the

(408) 683-4240 or (408) 842-7349

FCC so Mr. Walker could throw them
down the drain with the garbage. |
intend to do what | can to see if there
IS any possibility of getting action
some other way. | want the-biggest
pile of petitions | can get to carry
with me to Washington when | talk
with as many senators as possible
about the terrible situation amateur
radio is in today.

If | can talk with Senator John
Pastore of Rhode Island, the chairman
of the Senate Communications Sub-
committee and explain what the prob-
lem is— why it is important — and
show him a sheaf of Rhode Island
signatures, then it just might get
things started. | have 48 signatures
from Rhode Island so far — and | need
more — lots more.

If | can talk with Senator Howard
Baker of Tenessee, the man who heads
up the Amateur and CB Division of
the FCC — and show him names of
constituents, it could help. | have only
five signatures from Tennessee so far
and | need more — lots more.

'f | can arrange to talk with Senator
Kennedy of Massachusetts and explain
the ramifications of the situation,
together with a bunch of signatures,
he might be able to put in a word that
would help to get Mr. Walker trans-
ferred. | have 37 Massachusetts signa-
tures so far and | need many more.
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I’'d certainly want to see what we
can do with Senator Goldwater, but
with only ONE Arizona signature |
don’t have a very loud voice yet. Is
there only one concerned amateur in
all of Arizona?

Please see what you can do to get
signatures on petitions. When getting
non-F Mers to sign, point out that the
disastrous rules are hitting all aspects
of the hobby, but that we are choos-
ing this one docket to make the fight
because it is so clearly detrimental to
amateur radio in so many ways. If we
try to fight many different dockets all
at once we will lose our punch.

To date | have a little over 1000
signatures on the petition from 38
states. Michigan is leading with 257
and Ohio is second with 213 — and we
nave 56 from Utah, so let’s get crack-

ing!
t'i“u*.l: it this way — what have you to
lose?

AIRBORNE REPEATERS?

While much of the country is
presently served by repeaters, emer-
gencies and disasters can strike any-
where — even where there may not be
an open repeater. In the recent past
amateurs have responded by going
into the emergency area with a por-
table repeater and setting it up — this
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is what was done during the floods in
Pennsylvania.

A faster way of getting a repeater
into service where needed would be to
have one that can be set up in a plane
and flown around over the area need-
ing communications. This would be
able to serve a much larger area than a
regular repeater — would not go off
the air if power fails (as it usually
does) — and could be available any-
where.

A communications system built
upon an airborne repeater would be of
incalculable value. The wide area it
would serve would enable hand units
to be used to talk with other hand
units (or mobiles or base stations)
over a range of two or three hundred
miles, if needed.

Such a system is not likely to spring
from nothing into full bloom. The
fact is that though we know we can
set such a thing up, there are a lot of
experimental details that will have to

be ironed out before it would be
dependable. This means experiment-
ing — trying it out — encouraging re-
peater groups around the country to
set up airborne repeaters and use
them. We have to find out how best to
separate the transmitter and receiver
so the repeater is sensitive and effec-
tive — we have to know what ranges
we can depend upon from various
altitudes — etc.

Keith W7DXX, the managing editor
of 73, has a small Piper Cherokee
plane and the interest to set up such
an experimental system. We even have
a nice small Standard two meter
repeater (now in use as WR1AAB)
which could be pressed into service to
check out the idea. We're not sure
whether it would work better with a
small diplexer or with a trailing anten-
na for transmitting, getting the separa-
tion that way.

Before any experimenting can be
done there is the problem of licensing
the repeater — and this is such a major
problem that it may be insurmoun-
table. Keith called Walker to find out
about getting the license and was
advised that he would need a separate
license for every call area over which
he would fly. This would mean at least
five licenses, minimum, for the
W1-2-3-4-8 areas are all within a short
flying distance of New Hampshire and
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ALABAMA

Wolfe Electronics
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Foley, Alabama 36535
ARKANSAS

Gavin Electronics
516 Ridgeway
Little Rock, Ark, 72205

ARIZONA

Ell Dee Enterprises

1342 AE Indian School Rd.

Phoenix, Ariz. 85014
(602) 942-9715

CALIFORNIA

ICOM FM Sales
6234 A Fountain Blvd.
Hollywood, Calif. 92028

(213) 462-1504

Sequoia Stereo
173 - Bth Street
Arcadia, Calif, 95521

Henry Radio Company
11240 W, Olympia

Los Angeles, Calif, 90064
(213) 477-6701

Sichel Equipment Co.

245 E. Harris Ave,

S. San Francisco, Calif. 94080
(415) 871-7500

FLORIDA

Goldsteins
Box 3561
Pensacola, Fla. 32506

ILLINOIS

Erickson Communications
4653 N. Ravenswood
Chicago, |11, 60640

(312) 334-3200

MARY LAND

COM Electronics

900 Crain Hwy. S.W.
Glenn Burnie, Md. 21061
(301) 761-3666

NEW MEXICO
Hobert Foster
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Tijeras, N.M. 87059
(506) 281-3975

NEW YORK

H. E. Nebel Laboratories
31 Whitehall Bivd,
Garden City, N.Y. 11530

Barry Electronics

512 Broadway

New York N.Y. 10012
(212) 925-7000

. AND GRAB HOLD OF YOUR IC-22 AT ANY OF THE AUTHORIZED ICOM DEALERS LISTED BELOW:

OHIO

H & C Electronics
6271 Hammell Ave
Cincinnati, Ohio 45237

SOUTH CAROLINA

Electronic Systems Inc.
1518 Gregq Street
Columbia, S.C. 29201

UTAH

Utah FM Sales
1365 E. 5360 So
Salt Lake City, Utah 84117

OKLAHOMA

Blacks Radio Company
413 N.E. 38th Terrace
Oklahoma City, Okla. 73106

Raoland Radio Company
5923 E. 31st Street
Tulsa, Okla 74114
(918) B36-6833

WASHINGTON

ABC Communications
17541 - 16th N.E.
Seattle, Wash. 98155
(206) 364-6410

ABC Communications
2002 Madison Ave.
Everett, Wash. 98200
(206) 353-6616

N.H.E. Communications
156112 S.E. 44th
Bellevue, Wash. 98006
(206) 747-B421

Progress Electronics
852 Commerce Street
Longview, Wash. 98632
(206) 636-5100

TEXAS

Bellaire Electronic Supply
5204 Bellaire Blvd.
Bellaire, Texas 77401
(713) 667-4294

Electronic Center Inc.
2929 N, Haskell
Dallas, Texas 75204
(214) 526-2023

K. A. Sales, Inc.
1312 Slocum
Dallas, Texas 75207
(214) 747-2662

Trimble Electronics
2810 Alexandria
Tyler, Texas 75701

OREGON

Portland Radio Supply
Portland, Oregon

Distributed by: @ I-Ié OM]

(206) 641-0554

ICOM WEST ADIRONDACK ICOM EAST DEALERS!
1251 - 170th St. N_E. Div ACS, Inc. :
B e k. o AR SUPPL Y. —giiqn GET WITH THE SATISFIERS!

Amsterdam, N.Y. 12010

Richardson, Tex, 75080

WRITE TODAY FOR DETAILS!!!
(214) 235-0479
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all get visited quite a bit. That's $45 in
fees, plus the piles upon piles of
paperwork.

The FCC is making the develop-
ment of innovative systems such as
this extremely difficult to set up and
license. When you consider the value
of an emergency repeater that is air-
borme, something is seriously wrong
with the FCC when they interfere to
that extent.

One of the basic reasons for ama-
teur radio’s existence is the develop-
ment of equipment designs and tech-
niques which will be of value and
further the state of the art. The degree
that Walker's regulations are making
this difficult is such that the effec-
tiveness of the amateur service is being
seriously impaired.

AMATEUR RADIO HERITAGE

Present day amateurs may have
forgotten some of the invaluable work
of earlier amateurs. The fact is that
amateurs have done a great deal of
develpment of radio communica-
tions — not only in the remote past,
but in the recent past.

We are all familiar with amateurs
being thrown upstairs into the unwan-
ted short waves a couple of genera-
tions ago. Okay, so be it — and we got
to work and made the frequencies
valuable. As we increased their value
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we were gradually thrown out—
finally to be left with little slivers here
and there.

But what have we done for radio
recently? A lot — a whole lot.

Let's go back not very many years
to the beginnings of sideband. How
many of you know how SSB got
started? You've probably heard that it
was in commercial use for many vears
before amateurs started using it. What
you may have missed is that it was in
use on the low frequencies, and that
until an amateur (Villard) invented
the phasing type rig it wasn’t practical
on the high frequencies. Once ama-
teurs got going with sideband it swept
amplitude modulation right out the
window. Sideband was, in all practical
senses, an amateur radio invention.

How about narrow band FM?
Another ham first. Jack Babkes
W2GDG did the groundwork on this
in the late 40's and founded Sonar
Radio to build the first NBFM gear.
And what are we using on two meters
today? NBFM.

Have hams invented anything else?
You bet — Sam Harris W1FZJ inven-
ted the parametric amlifier on six
meters — and that was in the late 50's.
And how about most of the present
day commercial RTTY circuits —
designed by hams for ham RTTY.
How about slow scan television? Hams

again.

Did you know that virtually all of
the repeater control circuits being
invented today are coming from
hams? We're still at it.

But the end of the line is approach-
ing unless there is a basic change at
the FCC. The new regulations are
crushingly restrictive — they thwart
and prevent experimentation and
development of new circuits and
ideas. They discourage innovators.

THAT EXTRA CLASS LICENSE

Judging from talks he has given, the
Extra Class license is dear to Walker's
heart and he is dedicated to its
furtherance.

Judging from the growth curves
from the FCC, amateurs could care
less about the Extra.

The Extra Class license was first
available in 1952 and about 4000 who
had previously held the ticket were
grandfathered into it. No privileges

were given to licensees, so interest in
it was about zilch.

The punishment licensing regula-
tions went into effect in 1967 and this
forced a few amateurs to take the
Extra Class exam in order to continue
to use the frequencies they had been
using previously on 75m and 15m.
There was a little spurt as a result of
this change in band allocations. This
soon settled down to a miniscule
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growth of about 50 licenses per 17—

month — and that comes to an in
crease of 0.019% (and if that isnt
miniscule, what is?). That comes out
to a one percent increase in about five
years!

That also equals about the biggest
bomb ever laid by the FCC — unless
you count the recent repeater regula-
tions, which still is unknown as to end
results in number of hams forced out
of the service and number of people
killed by the lack of repeaters on the
air to save their lives. The results of
the punishment licensing bomb are
now known and proven —and even
the worst predictions have been ex-
ceeded by the test of time. In the face
of this catastrophe will Walker con-
tinue to punish us or will reason at
long last prevail and the rules be
changed to benefit the amateur service
instead of louse it up?

If you've invested in one of the new
calculators you can have fun with
those figures. You can figure out the
yearly and total increases or decreases
for each class of license — and overall.

When you look closely at the Extra
Class licenses you find that there has
been an increase — but it is less than
3% of the ham population over a
seven year period! You will also note,
perhaps, that the increase was briskest
about five years ago and that it has
tapered off substantially to where it is
going up about 1% of the ham popula-
tion in five years at present — unless it
drops off even more.

Looking at the other classes of
license we find that in terms of the
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ham population they have changed as
follows: Novices are up 3.5% — Techs
are down about 3% — Conditionals are
down 4% — Generals are down
7.3% — Advanced are up 7.8% and
Extra are up 2.9%. The total ham
population has gone down by 112 in
seven years.

The result of the policy of virtually
eliminating all Conditional licenses
which went into effect several years
ago can be seen to be choking them
off gradually.

The number of Advanced and Extra
increases are about equal to the losses
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in General and Conditional. The 7.8%
Advanced increase indicates that this
class of license has been accepted,
though not to any degree as expected
by the Commission. That evens out to
about 1% per year — so all we have to
do is wait one hundred years, right?

OPEN LETTER TO DANNALS

Harry, | understand that you have
been speaking at ham conventions and
telling listeners that | was deceitful in
getting my repeater license WR1AAB.
| know that you would not dare to
face me publicly with such a charge.

The license was in no way deceit-
fully obtained. After talking at great
length with Mr. Walker | determined
what | considered the simplest system
for getting a repeater license. | wrote
about this in the Repeater Bulletin, in
73 and | expounded on it at two FM
symposiums put on by 73 Magazine
and also at several hamfests and con-
ventions. | did exactly what | recom-
mended others do: apply for a very
simple license so as to get a call and
then hassle over remote control and
special antennas later on.

The fact is that WR1AAB was
licensed to my home in Peterborough
with no remote control and with a
half wave dipole. The repeater is on
the air from my home under my
direct control and using a half wave
dipole for the transmitter, as licensed.

It is also a fact that the bulk of the
repeater licenses issued by the FCC
went to groups that followed the
system | have propounded. | believe
that WRT1AAA, WRZ2AAA, WR3AAA,
WR4AAA, and WRBAAA all used this
sytem to get their calls.

Cont'd. on page 93
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Another American Favorite!

A discriminating ham and Yaesu prod-
ucts go together like that old Amer-
ican favorite, ham and eggs. That’s
why there's an ever-increasing de-
mand for the complete line of amateur
radio products now available from
Yaesu Musen USA Inc.

Yaesu products are a natural for
American hams because of their strict
standard of high quality. And because
Yaesu now has its own factory in the
U.S. to provide direct service and to
back up its dealers throughout the
country.

Another American favorite. Ham and

Yaesu,

YAESU

\/

7625 East

YAESU MUSEN USA INC.

Rosecrans Ave., Unit #29,

Paramount, California 90723
Phone: (213) 633-4007
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YAESU DEALERS:
HENRY RADIO STORES

Los Angeles, Anaheim, Calif.; Butler, Mo.

HAM RADIO OUTLET
Burlingame, Calif.

RACOM ELECTRONICS
Renton, Wash.

WILSON ELECTRONICS
Pittman, Nev,

ED JUGE ELECTRONICS
Fort Worth, Dallas, Texas.
AMATEUR ELECTRONICS SUPPLY
Milwaukee, Wis.; Cleveland, Ohio.
FRECK RADIO & SUPPLY
Asheville, No. Carolina.
HARRISON RADIO
Farmingdale, New York, Valley Stream, N.Y.
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Bill Hoisington K1CLL
Farover Farm
Peterborough NH 03458

TUNABLE RECEPTION
FOR
IWO METER FM

The two variable oscillators described can be plugged into the crystal
socket of any receiver or transcewer using 45 MHz receive crystals. The
resull is a highly stable tunable recewer covering the entire two meter band.

his article describes a working, tunable,
IC local oscillator covering 146 to 148
MHz, that can be plugged into a crystal
socket of almost any of the 2 meter FM
receivers sold in the USA. You can build a
few for yourself and friends, but please note
that a patent has been applied for on this
unit and its uses.

Design Theory and Philosophy

A lot of tunable oscillator design, includ-
ing my own up to now, has suffered from
precedent, habit, and a general lack of
innovation. Long-time and sound considera-
tion brings to light certain fundamental
facts, as follows:

1. It is hard enough to make a simple L-C
circuit stand still by itself, even without
hanging a variable capacitor around Iit,
such as a transistor.

2. To make a very good oscillator, you do
not have to do that.

3. Use a basic L-C made of the best possible
components, temperature wise, along with
the best possible mechanical construction.

4. Use a high-gain stable, compound ampli-
fier, one that is good to at least 50 MHz,
because we are going to use it around 22
to 24 MHz, as a driver for the L-C circuit.

5. This amplifier should have a bandwidth
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which at least covers the frequency range
we will use, in a reasonably flat fashion.
This will only be some 200 kHz or less at
22.7 MHz, so it is not difficult.

6. Use the maximum gain of the amplifier,
and minimum feedback to the L-C so that
the L-C will control, by some 98 to 99%,
the frequency of the oscillator.

7. Run the oscillator at a frequency where it
will not jump around. Inasmuch as good,
stable oscillators for receivers on 30 MHz
have been made for at least 35 years that |
know about, anything there or lower will
do nicely.

8. Start off with at least a reasonably good

and rigid mechanical foundation.
I bolted a thick piece of copper-clad on

top of aluminum chassis. A Miller dial,
slide-rule type, was bolted on top of that
with heavy angles, and that did it. It tunes
nicely up and down 2 meter FM sidebands,
and beat a 147 MHz signal with precision.
The tie points I used are my regular ones,
021 common pins, hammered into .020
holes in fiberglass strips. I actually used
glass-epoxy with the copper pulled off (just
because I didn’t happen to have any around
without the copper).

I put in a simple 6V zener to keep the
voltage both down and constant. This oscil-
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Fig. 1. Pictorial layout of the single IC plug-in local oscillator. See Figs. 2 and 5 for circuit details. This
layout will lend itself to a compact construction limited only by the size of a good vernier dial.

lator 1s extremely unresponsive to voltage
changes, but most IC amplifiers use 6V
maximum and you do have to run from
12V, for car and battery operation, which
may go from 11 to 15V, so at least one
zener is indicated.

Couple the IC to the L-C in a manner so
that the least frequency change possible will
be produced. Once you have done this, and
the other things mentiond above, you will
have a vfo that is a pleasure to use. Mine is
out in the open like all my breadboard jobs,
but you can put your hand anywhere on it,
except within an inch of the primary L-C,
and not notice any change in frequency
when listening to 2 meter FM stations. What
more can you ask?

Layout

Figure |1 shows the layout used. You can
put it in a small box or case if you wish, for
use on top of the receiver, but better get one
working first in order to have all the
components tested and ready to go. Once
you get them into that small case it is not so
easy to modify or exchange those small
units. Just be sure and observe the guide-
lines, and it will work for you, too. But
don’t leave any out!

Circuit
Please refer to Fig. 2 for the circuit. To
be noted first are a number of capacitors
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across the L-C circuits starting with L1. Cl is
operated by the dial. You have the choice of
tuning over 2 MHz, 146 to 148 MHz, or
using a switch and putting in two capacitors
at the C3 position, one to set the receiver for
146 to 147 MHz and the other for the 147
to 148 MHz range. Of course the mixer
injection is actually on 146 to 148 MHz

minus the 10.7 i-f frequency. Suit yourself
on the question of one or two MHz ranges.

Using the whole dial for each MHz makes
the tuning easier but requires a few more
parts. Remember that the oscillator is actual-

ly on 22.716 for the receiver to be receiving
on 147 MHz.

C3aC6 ARCO 423
7=100 pF

HEP 590 AS SHOWN IS BOTTOM VIEW

+12

Fig. 2. Ultra stable oscillator shcematic. L1, 10T
No. 24, 1.3 cm long, 0.5 cm I.D.; L2, 2T over or
close to cold end of L1, coupling should be
adjusted for minimum reaction while maintaining
good oscillator output; L3, 13T No. 24, 1.3 cm
long, 0.7cm I.D., tap at 3T from ground end.
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C2 makes it easier to set C3, which has
too much capacity to set easily. It can be
done, but setting the dial with C2 is better.
C4 is an additional fixed capacitor to bring
the C up to the desired point of bandspread
so that Cl will cover one MHz, with about
5% to spare on each end. I trust you are
familiar with this method. The more C you
put across L1, the wider on the dial is spread
the one MHz you are looking for.

The tuned circuit of this oscillator is not
connected to the collector or the base of a
transistor. It is connected, via a low im-
pedance link, to the input of an IC com-
pound amplifier. The output of this high
gain IC goes to a non-critical tuned circuit,
L2, which is quite separate from the fre-
quency determining L1. A one pF capacitor
couples energy from L2 back to L1. In this
manner the IC output circuit is very lightly
coupled to L1. This is made possible by the
high gain of the 590 IC and its very low
reverse transconductance. This parameter,
generally written as “Yr,” is the one that in
any usual bipolar transistor is high enough to
cause self-oscillation unless neutralized. The
different result, in a compound amplifier
device such as the IC used in Fig. 1, is a very
stable oscillator which handles in a superb
fashion as a tunable L.O. for 2 meter FM
receivers.

Details

L1 is not critical. However, it should be
noted that there is'quite a large C and a low
L. In fact the inductance of L1 is so low
that, if used with a low C it will tune way
over 100 MHz. So we find about 200 pF
across L1, which puts it into the 22 to 23
MHz region. It is then multiplied in a
doubler to 45 mHz which is cabled into the
receiver crystal socket. This is then used for
the tunable L.O. of the receiver, which was
previously crystal controlled, and becomes
multiplied to 136 MHz in the receiver. With
any suitable slow-motion dial, the tuning is
now about as easy and non-critcal as on any
band in the hf region of 2 to 30 MHz. I used
a 25-year-old Bud 3 plate variable in parallel
with all the other capacitors across LI,
totalling around 200 pF. This produced a
tuning range of a little over a MHz when
multiplied by six, landing in the 135 to
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136.3 range for use as a 2 meter L.O. with a
10.7 1-f frequency.

(4 should be a silvered mica or any other
non-shifting-with-temperature capacitor you
may favor. C3 is a trimmer for use in setting
the dial for 146 to 147 MHz, the second
from 147 to 148 MHz, if you use the switch
method to cover the 2 MHz range. C1 is the
8 pF you tune with, connected to your
favorite dial. One of the nice things about
this L.O. is that, taking all the items to-
gether, there isn’t any one of them alone
really critical. I just mounted the 8 pF on a
rigid sub-panel of copper clad in back of the
front panel (see Fig. 1 again), and that was
it. Dividing the 1 MHz L.O. tuning range by
6 comes out around 166.5 kHz, which 1is all
the tuning range required of the 8 pF
variable at 22.7 MHz.

Internal schematic of the Motorola HEP
590, shown in Fig. 3, discloses Q1 as the
common emitter amplifier driving Q2, a
grounded base stage in the cascode configu-
ration. This is called a compound amplifier. |
have used the 590 for several years now, as
73 Magazine readers know, and it has always
performed well. It has high gain and requires
no neutralizing, due to the low reverse
transconductance of the unit. That means
the internal feedback is very low, even
though the gain is high. Q3 is used to keep
the current constant if agc is used. Agc
would be applied in positive-going form to
pin 5. .if required, which is not the case here.
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Fig. 3. Internal connections of the HEP590 and the
feedback path used for oscillation.

25




Full gain is used by grounding pin 5. If you
play around with it all, note that that pin 1
return must go to pin 4.

Operation

As usual, an oscillator should be running
when you start to talk about it, so here we
go. Referring to Fig. 2 and also to Fig. 3 for
the internal workings of the 590, we see the
22.7 MHz signal entering the 590 on pin 1,
the base of Q1. Here it is amplified, goes to
Q2 for more amplification, emerging on pin
6, the collector, and from there on out to L3
and L6, which are also tuned to 22.7 MHz.
Some 25 to 30 dB of amplification is
available, and the feedback path from L3
through C5 to L1 thus takes only a small
amount of the possible output power, which
is not the case with many known oscillators,
some of which use nearly all their entire
dissipation limit just to maintain oscillation.
This oscillator section, including the zener,
should take about 5 to 6 mA. The value of
CS5 is quite important, and the needed value
can be adjusted by varying the tap on L3. If
CS is connected to the high end of L3 less
pF will be needed than in the indicated tap
position, at 3 turns from ground. The overall
phase is important of course, but shows
interesting evidence of what may be called
“phase-slip” as the ac around the total path
C5-L1-L2-Q1-Q2-L3 and back to C5 finds
plenty of places for incidental phase shift,
both plus or minus. This is evidenced by the
reversability of the connections to L2 with-
out stopping oscillation. Connected in the
best way, the operation is cleaner. This is
not the case in most digital work where
inverting and non-inverting inputs are seen
to be very strict in their operation because
of the dc type all-or-nothing operation.

Tune-up and Test

I used my regular tuned diode detector
for this. As you go down in frequency from
147 to 22.7 MHz, these become easier to
construct, as in Fig. 4. These things are of
great value for crystal tune-up as well as for
vfo’s like this one. They can be easily
calibrated with a $40 signal generator, one
piece of test equipment you really should
start with. There is quite a bit of adjustment
to do between C4, C3 and C2, in order to
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Fig. 4. Tuned diode detector (21—75 MHz) used
for checking oscillator and doubler output, L1, 2T
movable near L2; L2, 7T No. 3003 miniductor (16
TPI, 1.3 cm diameter), diode tap at 2T from top.

get the 1 MHz or 2 MHz spread out on the
dial at 147 MHz that you are looking for.
Also you may have to change L1 quite a bit.
It’s well worth it, though, because once you
get it you can leave it, with slight touch-ups

on C2.

Feedback

After a few adjustments on C5 you will
soon get the hang of it. Too much feedback
will cause too great a rise in milliamps in the
590. Too little feedback will result in weak
oscillation. Just be sure and peak C6-L3 to
the same frequency as L1. C7 will have an
effect, though small, on L3, so it should be
connected into the doubler which should be
operating also. You can connect another
tuned diode to the doubler output if you
wish. I always do that, because as you jump
around in frequency during the first tune-
ups, you may easily hit an undesiredshar-
monic and unknowingly stay there. The
tuned diode detectors give you relative
power and frequency at all times. Make sure
of a good repeatable dial and mechanical
stability before you start assembling and
wiring.

Calibration

[f you are in a region where there are
plenty of repeaters, like here in Peter-
borough with Massachusetts, New Hamp-
shire and Vermont mountains, and Connec-
ticut hills, you can pick up ten or fifteen at
almost any moment mornings and evenings,
and will have no trouble calibrating the dial.

If not, start out with the indispensable
signal generator, which should put you quite
near 147 MHz, give or take half an MHz or
so. You may have to find a friend who can
help a little, with something on Two, and
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then someone is sure to have on hand some
old two meter crystals which can be put to
good use to calibrate the dial, if by chance
you live several hundred miles from the
nearest repeater. (Just where would that be
today?)

You will also want to spread 2 MHz, say
146 to 147, over the dial. This takes a little
more doing, but with some frequency points
found, a simple graph can be set up which
will help, such as 146 = 15 on the dial, 147 =
91 on the dial, etc. At least one crystal
probably came with your receiver, which
will help, or you can order one on the
frequency of your nearest repeater, and this
crystal can be used later also.

Doubler

Most receivers use a crystal in the 45 MHz
range, so you're most likely after a 45 MHz
output here. There are a few receivers with
15 MHz rocks, Inoue and Standard for
example, but most use 45 MHz. So a simple
doubler as in Fig. 5 does the trick. An HEP
55 is used, but almost any 200 MHz NPN
will do. A lead from C7 to the base of the 55
from C7 in Fig. 2 brings the 45 MHz in to
the doubler. The collector goes to C1 and L1
in Fig. 5, with a tap on L1 and series C2 for
the matching and loading of L1. Do not load
L1 too heavily. If you use the tuned diode
detector method you will be able to adjust
this to the right point, which is a compro-
mise between maximum output and maxi-
mum Q. You should be sure and have good
tuning in order to boost the 45 MHz and
drop the rest. Loading too much will not
produce this happy condition. That’s about
it for the doubler. Be sure and use a diode
detector to check on relative power while
tuning up, and check the af to be sure noise
is kept out. This doubler circuit is about as
simple an rf circuit as can be found, so good

luck.

Crystal Socket Adaptor

I expected complications when
connecting the oscillator-doubler unit to the
receiver crystal socket, such as self
oscillation in the crystal transistor, with the
crystal out, etc. Some did show up, but they
were soon eliminated. After a few trials with
tuned circuits and certain other methods,
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4
FROM C7 HEP 55 45 Mz
FIG. 2 ouT
4.?:? IK ARCO 424
ol I6~150 pF
4705 = ¢ -
= O4+6YvV

Fig. 5. Doubler for 45 MHz output. L4, 7T No. 24,
2.3 cm long, 2cm I.D.

with self-oscillation showing up at times, |
found the simplest way to do it. Figure 6
shows that (at least in this case) the simplest
is the best. The two series capacitors C1 and
(C2 take care of any dc voltage wandering
around between the units and eliminates
self-oscillation in the receiver crystal circuit
(from which the crystal has been removed,
of course). Remember that a crystal i1s a
“perfect’” capacitor as far as dc goes, so
there is no dc component to worry about.
The crystal is often used as a dc blocking
cap. My usual oscillators are almost always
that way. Even in the good old days with
tubes and a hundred volts or so, crystals
were always good at blocking dc. After all,
it’s quartz, isn't it?

If you run the doubler output circuit
Cl-L1 in Fig. S with the cable output tap
fairly high up on L1 you will get quite
enough voltage at 45 MHz. The cable should
then be as short as possible and run into the
receiver crystal socket. I found quite a lot of
leeway, with nothing critical encountered
except if you get a little off frequency with
anything open, such as receiver with top
open or unshielded wires, you will hit
commercial FM stations on 99.3 MHz. This
is the 22.7 MHz energy times four doing its
job. With everything buckled up, only the

ARCO 420 (2)
=12 pF

Fig. 6. Adaptor for connecting the 45 MHz output
of the oscillator to a 2m receiver.
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Fig. 7. Ultra-ultra stable oscillator schematic. This circuit offers superior performance over that of Fig.
2 due to the greater isolation between L1 and LS. L1 and L3: 15T No. 24, 1.2cm long, 0.7cm LD.;
L2 and L4: 1T at cold end (check operation with leads reversed); LL5: same as L1 with tap at center.
Isolate or shield L.1 from L5. C4 is a piece of wire positioned near L1.

two meter stations are received. Figure 6
also shows the way the two caps are
mounted, and the pins which take the place
of the crystal pins. I didn’t have a *“‘dead”
crystal, so I used the pins from an old
seven-pin plug from the old tube days. It
pays to have a large junk box. Mine has it’s
own bedroom! The pins of the crystal used
in the receivers | tried were all .040 OD. I
imagine sets of pins spaced, in a header, are
readily available but 1 have not checked on
it.

Ultra-Ultra Stable Oscillator

This vfo is quite similar to the one
described previously in this article, except
for the use of two IC’s instead of one. The
purpose of course is to provide more gain
and less feedback in order to have greater
isolation of the frequency setting circuit
L1-Cl in Fig. 7. This results in even greater
stability than furnished by the single LC
oscillator. Figure 7 will be seen to have only
slight changes from Fig. 2. The coupling
links are only one turn compared to the two
turns in Fig. 2, and C4 is a gimmick about
1/10th of a pF. Also, L1 must be well
1solated and/or shielded from LS5, due to the
large gain involved in the use of the cascaded
590 stages.

The doubler to be used can be the same
as in Fig. 5, and the same procedure for
tuning up each doubler can be used. The
same tune-up method as used for the single
IC oscillator can be used for the two IC job.
A little more attention must be paid because
of the three tuned circuits to assure enough
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bandwidth as C1 is tuned. This whole
circuit, having much more gain, can be
broadened out in bandwidth a great deal by
putting low ohmage resistors across L3 and
LS. You can see a 5K already on L5. You
can go as low as 30082 or even less. At that
value the tuning of L3 and L5 will be seen to
be quite broad. An interesting method for
tuning up L1, L3 and LS is simply to hook a
signal generator into L1 by a one or two
turn link around it and tune everything to
22.7 MHz. Use the test output jack shown in
Fig. 7 coupled to a tuned diode. Of course,
remove the feedback line from LS to LI
when you do this! This circuit is a good one
for a 30 MHz i-f for 1296 and microwaves.

Conclusion

Two integrated circuit oscillators have
been described which are suitable for use as
tunable local oscillators for FM receivers
which are presently crystal-controlled. The
output, usually in the 45 MHz range, is
plugged into any crystal socket of the
receiver and allows tuning over the range
146 to 148 MHz. A two position switch,
optional, may be used to spread 146 to 147,
and then 147 to 148 MHz, over 95% of the
dial, for greater ease of tuning and

repeatability. The first oscillator uses one IC
for simplicity, while the second uses two for
greater stability. Although all construction
here has been of the breadboard variety, the
layout of the oscillators as described could
lend themselves well to PC board construc-

tion.
LI
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ATV has become something of a step-
child of amateur radio in the last
couple of years, as least as compared to its
younger sibling, SSTV. There are several
good reasons why this has happened. First of
all, it is considerably more difficult to get
any kind of a signal at all on the air in the
fast scan mode than it is with slow scan.
Second, and more important, there never has
been much literature available that dealt
with the subject. Even the most recent
ARRL handbook makes only casual refer-
ence to the subject, and refers the reader to
one article, published more than ten years
ago, that describes a very primitive system
using equipment that is not readily available.
73 has published some good articles on the
subject, notably those by Tom O’Hara
W6ORG, but none of these has dealt
thoroughly with the problem of getting a
reliable transmitter on the air at a decent
power level. It is my intent to remedy at
least a part of that problem in this article.

JULY 1973

Dale Ulmer WB@FQF,
5736 Connell
Shawnee Mission KS 66203

In dealing with the problem of putting an
ATV signal on the air, there are five things
that must be given serious consideration:

1. Camera

2. Transmitter

3. Modulator

4. Antenna

5. Sound transmission

The camera doesn’t present much of a
problem. There are a great many of them on
the market. If you don’t like the prices you
can purchase them in kit form or as surplus.

The availability of surplus FM equipment
has helped greatly with the transmitter
problem, but one most choose wisely in this
area. I'll return to this subject shortly.

W60ORG has designed a couple of excel-
lent video modulators capable of applying
excellent modulation to practically any
transmitter. See the bibliography, or write to
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Tom. He has wired and tested units for sale
at reasonable prices ($15 to $20). I'll retumn
to this subject too.

Antennas can be a very sticky problem in
ATV, because of the great bandwidth need-
ed for a standard TV signal. Most hams tend
to shy away from the yagi because of its
narrow band reputation. Collinears are un-
wieldy and very difficult to get working
properly. Oh, they’ll do some radiating, but
getting the currents in all the sections equal
so that the pattern is predictable and the
gain 1S what 1s should be can be a knot of
Gordian complexity. The log periodic has its
points, but it is difficult from a mechanical
standpoint. The helix, also difficult mechani-
cally, presents loss problems when working
stations with uniplaner (I think I made that
word up) polarization. Corner reflectors are
huge and the gain is quite low in view of the
size of the antenna,

So what do we do for an antenna? Let’s
take another look at the yagi. Our initial
rejection of it was due to bandwidth con-
siderations. In reality much of the yagi's
“narrow bandedness™ is due to the matching
arrangement, rather than some inherent
quality of the antenna. If we're willing to
settle for an swr of something a bit greater
than unity, but not so high that it would
cause serious losses, the yagi will do an
admirable job in ATV.

I have had excellent results using yagis
made up just a shade shorter than the
handbook dimensions (they're usually cut
for 432, while in the Kansas City area we're
operating at about 440 MHz) and using a
folded dipole for the driven element. The
impedance of almost every multielement
yagi is in the neighborhood of 20f{2. The
standard four to one folded dipole steps this
up to about 80f{). Coupling this to a 50f2
line through a bazooka easily made from
aluminum foil and plastic tape results in a
1.6:1 swr. The swr on a 75§ line would be
less than 1.1:1. Another scheme is to stack
two such antennas one wavelength or mul-
tiple thereof apart and run open line of not
more than 1.25 ¢m spacing between them.
Now the impedance at the center of this line
will be about 40£2, for an swr of 1.25:1 on a
S50£2 line. This approach has been verified
experimentally, and it works very well.
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There are three distinct systems of adding
sound to video In use among amateurs
today, not counting just sending the audio
on another band. Closest to the real thing,
and most expensive as well, 1S to use a
separate FM transmitter and antenna, 4.5
MHz higher than the video carrier. Some
ATV enthusiasts FM the video carrier with
audio, detecting the sound on a surplus FM
receiver and feeding its first i-f to the TV set.
This is a clever arrangement, but the FM
receivers have terrible noise figures and
limited bandwidth, making a poor TV con-
verter, and the TV set will usually detect the
audio as sound bars in the picture, if only to
a small extent. The third approach is to use a
subcarrier generator. Don't let the term
intimidate you. It’s just a 4.5 MHz oscillator
with a simple FM modulator. Its output is
fed to the video modulator along with the
camera output. If the video modulator has
the proper bandwidth capabilities, any ham
who can receive your video will also copy
your audio on his TV set. The bibliography
gives an excellent circuit if you like to build
from scratch. ATV Research has a Kkit
available for less than $20. and W6ORG sells
a wired unit for a few dollars more.

Now let’s get back to the subject of
transmitters and video modulators. Your
best bet is one of the surplus FM rigs. They
will all put out about 15 or 20W, and some
can be made to deliver quite a bit more. You
are most likely to encounter GE, RCA or
Motorola rigs. The GE and RCA units are by
far the easiest to work with. They use dual
pentodes (5894’s or 6907’s) in the final. |
don’t recommend them. If that sounds a bit
strange, let me explain. First, these rigs use
tuned lines for the input and output. This
system is horribly inefficent as compared to
either the coaxial or strip line methods.
Second, the screen grid must be bypassed for
video, using an electrolytic capacitor in
addition to the rf bypassing. Tuning for
proper modulation is very critical and diffi-
cult to maintain. Worst, these tubes heat like
crazy. I had a 5894 that melted the solder
on the tuned lines after about five minutes
of continuous operation.

The Motorola T-44 transmitter strip, al-
though somewhat more difficult to rework
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mechanically, makes a much better TV rig.
It uses a 2C39 in grounded grid in the final.
These tubes, with proper cooling, can dis-
sipate 100W! With 1000V on the plate, it’s
not hard to get SOW of video modulated rf
out of one of these rigs. The real disadvan-
tage of the T-44 is that grounded grid
circuit. Since the easiest method of video
modulation is grid modulation, this poses a
problem. Actually, the 2C39 grid is not
grounded for dc. It is connected to a copper
plate that is separated from the chassis by a
sheet of mica. My grid dipper shows the
value of this capacitor to be about 1500 pF.
This value is large enough to bypass much of
the video. Grid modulating the T-44 as it
stands, I found that the frequency response
began to roll off at about 1 MHz, and that it
had cut off completely by 2.5 MHz. The
video definition was poor, and the audio
subcarrier wasn’t there at all.

Happily there is a way out. Take the
output cavity apart (easy), make a couple of
narrow shims from an epoxy PC board to
space the copper grid plate further from the
chassis, and put it all back together (hard). I
found that tacking all of the copper and
mica and stuff together with a few dabs of
rubber cement made it possible for one
human being with two hands to put it
together again. This operation decreased the
bypass capacitance to about 50 pF. Any-
thing between 30 and 100 pF should do.

The above modification makes the final
somewhat prone to self oscillation when the
video lead is connected to the grid, so some
rf filtering is necessary. Figure 1 shows the
circuit.

—EPOXY PC BOARD SHIMS
COPPER PLATE

Loty

ADDED
CIRCUITRY

TO VIDEO MODULATOR

Fig. 1. Circuit modification of the T-44 transmit-
ter strip to increase modulation bandwidth.
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| am using a slightly modified version of
one of W6ORG’s video modulators. The
circuit given in the bibliography is a good
one, but it is imperative that the lead from
modulator to final grid be very, very short.
This is difficult to accomplish with the T-44,
so I used the two transistor version shown in
Fig. 2. The second transistor is an emitter
follower that lowers the output impedance
so that a longer line can be used without
degrading the video. It’s still a good idea to
keep that lead as short as you can.

The capacitor that bypasses the emitter
of the first transistor in the modulator plays
a large role in determining the frequency
response. WOORG suggests a value of 470
pF. I am using about 1500 pF. It is best to
play with this value once the system is
operational. Too small a value will limit the
definition, while too much capacitance will
lead to video distortion.

It is possible to put a signal on the air and
carefully tune the final and adjust the
frequency response of the modulator while
another ham monitors your signal, but it’s
not easy. The strong local rf will overload
your receiver so you won’t be able to tell
what’s really going on as you make each
adjustment. Your best bet is to use a
transmission line detector (Fig. 3) and watch
the signal on a monitor or scope. While not
an absolute necessity, a wideband scope will
save you a lot of trouble. I’'m using an RCA
TM-6C Master Monitor, a combination video
monitor and waveform analyzer. I bought it
for $50 from a local TV station, where it
had been replaced by a solid state unit.
Denson has surplus units, although their
price is higher.

To put the system in operation, first get
the audio subcarrier oscillator on frequency.
Either feed the signal into a standard TV set

== 100V, REGULATED

1004 $*—)

. TO GRID OF
FINAL

IN4DO2

Fig. 2. Video modulator. Both transistors are RCA
2N3439 or 2N3440 with heat sinks.
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SHORT PIECE OF CoAX
a3 | WITH PICKUP LOOP INSIDE
_J SHIELD (JUST LIKE AN
- SWR BRIDGE)

HEP 802
IN34, IOuF  OR SIMILAR

ETC.
e g b * +6 TOI5 VOLTS
71
I I0pF 47K S IMEG 8200 GUTP;]'}T TO MO
1 1 s ITOR OR SCOPE

Fig. 3. Transmission line video detector.

just after the video detector, or use a general
coverage receiver to set it at 4.5 MHz. Then
set the level. With the TV set you should be
able to hear the audio and adjust the level so
the audio does not upset the picture. On a
scope, the trace should thicken just a bit
during the blanking pulses.

Now, connect the camera and audio unit
to the modulator and fire up the transmitter.
Tune for maximum output while staying
within the tube ratings. Watch the scope or
monitor as you adjust the modulator gain
control. When you reach 100% modulation
the top of the waveform on the scope will
flatten out, and the whites in the picture will
become washed out. Back off the gain
control slightly. This is the time to play with
the capacitor that sets the frequency re-
sponse of the modulator. At the same time
carefully tune the final around both sides of
maximum output. The object is of course to
get pleasing video and audio on the monitor,
or on the scope, a pattern almost identical to
that at the input to the modulator.

I have experimented with several ATV
transmitting arrangements, and the system
've described, using the Motorola T-44
transmitter strip, out-performs the others by
a considerable margin. I suggest that you
read as much of the material in the biblio-

graphy as you can get your hands on before
getting started. But do get started. ATV is
the most exciting aspect of our hobby that
['ve encountered, and I think you’ll agree.

. . .WBOFQF
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MAXIMUM

Stephen J. Burns WA3CXG
126 East Walnut Park Drive
Philadelphia PA 19120

PERFORMANCE
FOR SMALL YAGIS

A grid of small dimensions in place of the usual
parasitic element will increase both gain and F/B ratio.

Many hams face the problem of con-
structing an effective low band an-
tenna within a limited space — the roof of a
row house for example. Long Yagis are
clearly ruled out, and cubical quads are not
without their disadvantages. However, by a
simple adaptation of the screen reflector
principle long in use in amateur VHF work
and currently popular for UHF TV recep-
tion, the performance of a larger array can
be approached.

The Problem

The trouble with all (particularly small)
parasitic arrays i1s that neither forward gain
nor front to back ratio can be maximized
independently of each other, or of useful
bandwidth either. Use of a screen reflector
element of moderate size as described below
will permit the user to obtain close to the
full theoretical value of gain, and better F/B
ratio than can be realized with a single
parasitic element in its place. But does a
decibel more off the front and a few less off
the back really matter?

I believe it does. Particularly in the
amateur service — where power input 18
limited by law, and contacts are by chance
and the vagaries of the ionosphere. The radio
transmission loss (defined as the ratio of
radiated power to received power) typically
observed in long distance communication 1s
tremendous. Suppose your good friend in
QZ9 land is putting a modest two hundred
watts into the aether, and one microvolt of
it finds its way into your receiver.

JULY 1973

By P = E?/R, that’s a meager fiftieth of a
microwatt, or 160 dB less than came out of
the transmitting antenna. When conditions
are marginal, or the competition fierce, it is
then that the extra care paid to, say, using
RG-17/U (low loss) instead of RG-58/U,
Type N (constant impedance) rather than
UHF connectors and other “‘small details”
pays off.

Every decibel counts. As applied to an-
tennas this means the best gain and F/B ratio
available per usable area. But a limited space
ham need not settle for a limited perfor-
mance antenna.

A Solution

An ideal (infinite) screen reflector anten-
na has the basic properties summarized in
Fig. 1. Thanks to the inverse square law,
among other physical phenomena, a practi-
cal reflector can be made relatively small in
terms of wavelength and yet be nearly as
effective. Moullin has shown both theoreti-
cally and by experimentation that there is
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Fig. 1.
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no substantial difference in performance /

between an infinite reflector and one slightly
over 4/5 wavelength in height and 1/2
wavelength in width.

That’s still fairly big for 15 meters, my
favorite band. However, performance still
drops off fairly slowly beyond this point.
Figure 2 shows the variation of front to back
ratio with reflector height for a fixed spacing
of 1/5 wavelength.

Even so, one surely can’t erect a large
reflector made of aluminum foil! Theoreti-
cally, a parellel wire grid will appear the
same as a solid sheet if the self inductance of
the wires is equal and opposite to the mutual
inductance between them. (The antenna is
then properly called a grid reflector.) For
small values of wire diameter relative to
wavelength, the proper spacing of filaments
is S = 15D/4, where S is the spacing and D
the diameter of the wires, both expressed in
the same units. Still, that’s a might tight
(and bulky) network.

Experimental Results

To determine the effect of increased
failment spacing on performance, scaled
down models for the 432 (3/4 meter) band
were constructed. Because of the simplicity
of the equipment employed only relative,
not absolute, field strength measurements
could be made. Nonetheless, 1 have deter-
mined that regardless of wire size, inter-
filament spacings of about A/40 of less result
in the same polar radiation pattern as the
theoretically dictated one. (Vertical radia-
tion patterns could not be relaiably deter-
mined, however.) That pattern is shown in
Fig. 3. It should be noted though that the
tuning stub on the driven element had to be
adjusted for minimum standing waves each
time the spacing was changed, indicating
slight impedance variations with inter-
filament spacing.
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270° g0°

1809

Fig. 3. Typical horizontal radiation pattern.

Construction Notes

My original antenna was a two element
homemade 15 meter beam with the parasitic
element tuned as a director and spaced
0.11A from the driven element. A forward
gain of 4 dB and a F/B ratio of 12 dB was
realized; these figures can be taken as a
typical compromise.

Two bamboo poles (chosen for lightness
and cheapness, for this was just the proto-
type) somewhat over ten feet in length were
mounted vertically on the ends of the
parasitic element, now tuned as a reflector
and spaced 0.15A. See Fig. 4. Twelve lengths
of #15 solid wire, each the same length as
the relfector, were strung parallel thereto
and spaced about ten inches (about A/50)

REFLECTOR

BAMBOO POLE —*

P 10 X 26 CM METAL PLATE
CURVED TO FIT REFLECTOR

Fig. 4. Mounting of the vertical member on the
reflector.
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Fig. 5. Possible alternate configuration for lower
frequency bands.

apart. The antenna was then raised to its
original height of forty feet, with the
point of support having been shifted con-
siderably toward the grid.

Findings

On the air testing followed, comparing
the performance of the new array with that
of the dipole relative to which the original
antenna was proved. Forward gain is in the
order of 5 dB, and front to back ratio 20 dB.
More subiective tests indicate that it com-
pares favorably with a neighbor’s com-
mercial tribander for both short and long
haul communications.

After successfully weathering a
Philadelphia winter, the antenna was
lowered for inspection and dismantled. New
construction techniques are being developed
for using this limited size grid reflector
method on lower frequency bands. Shown in
Fig. 5 is a sketch of the configuration
currently under investigation for 20 meters.

For those many hams who, like myself,
simply don’t have the space available to
lengthen their array, the type of antenna
described in this article provides one further
step toward full-size performance. Construc-
tion is simple, and the results are en-

couraging. Try it and see.
.. .WA3CXG
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. with TEMPO/TPL

. high power
fm amplifiers

Add a Tempo VHF or UHF amplifier to your
present transceiver and give it the range of
today's best.

Economy, small size and reliability has been
achieved through the use of many unique
engineering concepts. Microstrip circuitry Iis
used throughout. Only balanced emitter silicon
transistors are used and are 100% tested before
being installed. Antenna switching is accom-
plished through a high quality plastic encapsul-
ated relay, activated by an RF sensing circuit
consisting of a diode detector and transistor

amplifier.
MODEL POWER POWER BAND PRICE
| NUMBER INPUT OUTPUT (min)
1002-3 5-25W  100-135W 146 $220.00
1002-3B  1- 3w 120-130W 146 $235.00
802 5-12W 70- 90W 146 $180.00
8028 1- 3w 70- 90W 146 $195.00
502 5-12W 40- 50W 146 $105.00
5028 1- 3W 40- 50W 146 $130.00
445-30 1- 3w 25- 30W 450 $215.00
445-30B 4-10W 25- 30W 450 $235.00
5010 5-12w  100-120W  HF $149.00

Prices subject to change without notice

HeNry fadlo

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
213/477-6701
714/772-9200
816/679-3127

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

“World's Largest Distributor of Amateur Radio Equipment”
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SQUELCH

C— SIMPLEX
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VOLUME

| (@) MODE
3 (leqg FM -21

escape from the 2 meter crowd

« REPEAT

220 MHz TRANSCEIVER

The all new

220 MHz Clegg FM-21 Transceiver
puts you in tomorrow’s channels today!

220 MHz FM is the early solution to

overcrowded 2 mater: channels. Here's CHECK THESE FEATURES
your chance to get in on the ground "

floor of the FM future. The new FM-21 ® 8-10 watts output (minimum).

all solid-state transceiver is an oppor- ® Speech clipping.

tl.ll'lity to “‘do it right” this time and ® Sensitive receiver—.25 uv (max.)
start with the leader. The FM-21 uses for 12 db Sinad.

only 1 crystal in any channel . . . one

® Selectivity—Adjacent channel (40

crystal gives you a separate transmit
and receive frequency as well as auto- \
matic 1.6 MHz programming in the re- ® Elﬂ'fh crystal dﬂies tnple—du"ry. pro-
peat mode. We call this unique triple- viding & transmit and receive fre-
duty crystal feature Clegg Crystal Saver quency (Crystal Saver Frequency

KHz) down 50 db.

Control).
Frequency Control. For the complete i rcf)_ :
story, see your Clegg Dealer or call or ® Monolithic crystal filter.
write us today for detailed data sheet ® Compact, 7 x 2%" x 9”

and avoid the crowd.

Amateur Net $299.95

“l‘ (4]l Eﬂ.,'a’

N
INTERNATIONAL _l Z_@i_%
NSl

3050 Hempland Road, Lancaster, Pennsylvania 17601
Tel: (717) 289-3671 Telex: 84-8438

Cogpguat O™

36 73 MAGAZINE



AN ACCURATE

J.G. Sanders W4HSA
303 Norton Circle
Smyma GA 30080

-REQUENCY

STANDARD

The following material describes a ver-
satile test instrument which may be
constructed by the average amateur. It may
be used as a calibration standard for receiv-
ers, VFO’s, transmitters, audio oscillators,

|miz| | 7490| |7490 | |7490 | |7450 | |7490| [7490 |
osc [T1 =10 T—:m =0 M=o [T =10 Iﬂn

bi ﬂl$ﬁ

ﬂ—-—
. :
I 1/2 ?4?5]
| =2
| e
I 5 [lfa 7476
| o— =2
OUTPUT #——o0—»0 _ ]
o I/2 7476
=2
r}
‘ /2 7476
=2

Fig. 1.
standard.

Simplified block diagram of frequency

and oscilloscopes. While my particular cir-
cuit used a 1 MHz crystal, there is no reason
why a 100 kHz, 5 MHz, or other unit could
not be substituted. The IC’s in the circuit are
suitable for operation up to 10 MHz. Selec-

ted devices may be satisfactory even up to
15 MHz.

Before presenting any detailed informa-
tion it might be worthwhile to explain
several points of interest about the circuit.
First, the reader will note that the crystal
oscillator circuit has been omitted. We as-
sume that the average builder has a pet
transistor oscillator circuit which he knows
will work for him. Also, the circuit will
depend upon the frequency of the crystal
employed. Capacitor Cl1 was placed across
the output of the unit to reduce switch-
ing noise appearing in the output wave-
form. For this purpose it works satisfac-

o AC | BRIDCE _ F- +10VDC
117 VAC E OR 5V 322
A st [ 5VDC
|17 VAC-6.3VAC oo 'BOMA
0.5AMP o
GRD.

Fig. 2. 5V dc power supply using voltage divider
network.

torily. However, in applications where high
harmonic content is desired C1 should be
removed. Notice that no output coupling
capacitor or other means of isolation has
been provided. This unit was to be used with

OBTAINABLE SWITCH-SELECTED FREQUENCIES I
| 1,000,000 H: 500,000 Hz 250,000 Hz 125,000 Hz 62.500 H2
100,000 H2z 50,000 Hz 25,000 Hz 12,500 Hz 6,250 Hz F
10,000 Hz 5,000 Hz 2.500 Hz 1,250 Hz 625 Hz
1,000 Hz 500 Hz 250 Hz 125 Hz 62.5 Hz
100 Hz 50 Hz 25 Hz 12.5 Hz 6.25 Hz
10 Hz 5 Hz 2.5 Hz 1.25 Hz 0.625 Hz
I 1 Hz 0.5 Hz 0.25 Hz 0.125 Hz 0.0625 Hz
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| MHZ
XTAL OSC

( YOUR
CIRCUIT)

% 0005

2.2K

+5v +5V +5V - +5v +5V +5vy
A [ AL A" A AL A
7 10 37105 37105 37105 37105 37105
~ |2 | 12— 12— 12— 12}—e—]I 12}
7490 7490 7450 7490 7490 7490
14 3 1 14 1l 14 14 T Il 14
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?'O
RUN |
2 L 51 H l $ O
(DIVIDE BY 10X SWITCH)
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1 I 3
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-~ b
31l ¥ 1]
4 10
.-E-T
E i

B

Fig. 3. Frequency standard wiring diagram.

other integrated circuit equipments and
therefore nothing was required. Do not
apply more than 5V dc to the output
terminal at any time or destruction of the
IC’s will result. Some builders may require a
more stable output voltage. The power
supply shown is satisfactory for most appli-
cations of the frequency standard. A UA723
voltage regulator and pass transistor may be
added, if desired, to yield a stable pulse
amplitude.

If built as shown in the circuit diagram,
the unit will produce a 2 volt square wave at
the frequencies shown in Tabte 1. The
accuracy of the higher frequencies will de-
pend entirely upon how accurately you zero
the crystal oscillator to WWV. A good idea is
to listen to WWV on 25 MHz and work for a
25th harmonic zero beat, or as close as you
can get. Back down at 1 MHz this will be a

38

quite reliable signal. Division of the 1 MHz
signal even further by the unit results in a
highly accurate standard for the average
amateur station.

All integrated circuit devices are 14 pin
dual in-line packages except the 7476 dual
J-K flip-flops which use a 16 pin package. A
prototype printed circuit card for dual in-
line package IC’s was used for construction
with wires run as shown on SK-3. Some
builders may desire to fabricate their own
boards and eliminate the wires.

Numerous modifications of the basic cir-
cuit are possible. In the interest of low cost
and simplicity, most of the frills of com-
mercially available pulse generators have
been left out. What remains is an accurate
source of frequency, TTL logic pulses, time
interval markers, and audio.

.. .W4HSA
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A DIGITAL

Mauran (Marty ) Snow K10ZS
273 Commonwealth Ave.
Attleboro Falls MA 02763

IDEN TIFICATION

UNIT

A TTL identifier that can be assembled, program-
med and put into operation quickly. Adding a few
components transforms the unit into a self-identi-

fying electronic keyer.

he automatic generation of call signs is
not new and a great many methods
have been offered in the past. The older
designs used often unreliable mechanical
means, while most of the new electronic
designs, although reliable, require several
sheets of paper to figure out the program-
ming. The unit to be described here uses
state-of-the-art, inexpensive TTL logic and
can be programmed in your head. To date
nine units have been in use for almost a year
in repeaters, RTTY stations, a CW station
and a VHF beacon without any failures or
wrong calls observed. After collecting all the
parts and the PC board, the unit can be
assembled, programmed and operating in less
than 45 minutes.

How it Works

Chip Ul is a type 7400 quad two input
nand gate. Sections a and b are set up in a
free running multivibrator. Its operation 1is
exactly like the transistor versions in the

JULY 1973

handbook. Pins 9-10 and 12-13 act as the
bases and pins 8 and 11 act as the collectors
of NPN transistors. The emitter is grounded
internally. If the multivibrator should hesi-
tate to run, momentarily connect a jumper
between ground and the positive side of
either capacitor. Because this circuit is ac
coupled, it can turn on in a stable state.
Once it is running, however, it won’t stop
until power is removed. Sections ¢ and d are
redundant and were used because they were
in the chip and might provide some noise
immunity. The clock pulse enters section ¢
at pin 2. A control signal enters at pin 1. The
control signal is a logic 1 (+5V) while the ID
1S running, thus allowing the clock pulse to
exit at pin 3. When the ID is not running,
the control signal is a logic 0 (0V) which
closes the gate. This control signal is brought
out on pin V along with its inverted function
on pin U to control other low level functions
that you might have need for. Section d is an
inverter. The gated clock pulse enters on
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VARIABLE SPEED¥

FIXED SPEED*

* EXTERNAL CTRL

20 —
21 —&
22 —4
* T
4
:1 U2 7490
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I77

Gz 351k

U3 T74l45

* U

-V

777 v ,l v
*I IK
1K
e AVAYA
.WHL;'I.P 3
K ue o
e VAVAVA . L ﬂ MOMENTARY
1K 4 CLOSE STARTS
N\ G X /J;
K 6
— AN 44 ! SEE } o—\2
v oo Ao 4 KEYLINE
VvV b CLARE CO.
IK
| g 3 PRME |A0058

*I1f fixed and variable speed controls
are used, ground to board.

Fig. 1. K10OZS diode programmed CW identifier.

pins 4 and 5 and exits at pin 6 with the
opposite phase.

Chip U2 is a type 7490 decade counter.
Pin 2 is a reset to 0000 command. When it is
at logic 1, as when the 1D is stopped, the
output count is forced to 0000 and cannot
change even if clock pulses were applied.
When the ID starts, the control signal goes to
a logic 0 and the decade can count. Pin 6 is a
reset to 1001. It is not used in this applica-
tion and must be grounded. The 7490 is
built in two sections internally and needs to
be joined at pins 12 and 1 to get a decade
count. When the ID is started, the clock
pulse enters at pin 14 and the output counts
in binary code, as shown in Fig, 2. Each time
pin 11 goes from 1 to O it trips flip-flop U4.
The four outputs from the decade counter
go to the four inputs of U3, a 74145 one of
ten decoder. The ten outputs of U3 are the
collectors of ten NPN transistors, only one
of which is on at any one time, that one
being determined by the binary code at the
inputs. If the input were 0000 and you were
to measure all the outputs, you would find
that pin 1 would conduct to ground and all
the others would measure open. When the
count changed to 1000 the on transistor
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would move from pin 1 to pin 2 and so on
up to 1001 where the on transistor would be
at pin 11 with all the others being off.

U4 and US act as an eight counter and
control the start-stop functions of the ID.
When the unit is at rest the outputs from
USb are: pin 9 = 1, pin 8 = 0. Pin 8 is the
origin of the control function that goes to
Ul and gates the clock. It also goes to U5a
pin 2 and U4 pins 2 and 6, forcing the
outputs of these flip-flops to equal 000. Pin
9 i1s the control function for the 7490 that
forces it to 0000 output. Pin 6 of US5b is the
reset pin and is connected to +5V through a
1K pull up resistor. If pin 6 is grounded for

pin 12 9 8 11
0 0 0 0
1 0 0 0
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 0
0 0 0 1
1 0 0 1
0 0 0 0

Fig. 2. U2 7490 output.
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I u sec. or more, USb will reset, thus
inverting its outputs. This removes the reset
from U4a and b and US5a, allowing gate Ulc
to pass the clock pulses and allows U2 to
count. Each time pin 11 of U2 goes from 1
to 0, Uda flips; each time U4a pin 12 goes
from 1 to 0 U4b flips, which in turn does
the same to USa which eventually does the
same to US5Sb as shown in Fig. 3. When U5b
flips, the control signals change back and
stop everything until US pin 6 is again
grounded.

Chip U6 is a 74151, an eight channel
multiplexer. It has eight input channels, any
one of which can come out with the same

U4 uUs

pin 12 9 12 9 8
0 0 0 1 0 ID stopped
0 0 0 0 1 start
1 0 0 0 1
0 1 0 0 1
1 1 0 0 1
0 0 1 0 1
1 0 1 0 1
0 1 1 0 1
1 1 1 0 1
0 0 0 1 0 ID stops

Fig. 3. U4 and 5 output.
JULY 1973
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Overall view of component side.

phase as it went in or can be read on the
other output pin inverted. What channel is
on the output depends on the BCD code on

pins 11, 10 and 9. If they equal 000 only
information applied to pin 4 will appear on
pin 5 and its inverted form on pin 6. All
other inputs will be ignored. If the code
changes to 11 = 1 and 10 and 9 = 0 only
information applied to pin 3 will appear on
the output and so onupto 11, 10and 9=1
at which time only information applied to
pin 12 would appear on the output. All
inputs are connected to +5V through 1K
pull up resistors to assure that they return to
a | state quickly.

The diode matrix i1s the memory and is
read by U6 and driven by U3. Figure 4
shows a simplified version that will be easier
to follow. It is read from left to right, top to
bottom, just like a book. For an example,
Let’s program this small matrix to send dit
dah dit dah. Before the start signal is given
the ID is at rest and pin 1 of U3 is grounded
because that transistor is turned on. Chip U6
is listening only to channel one on input pin
4 which is pulled up to a 1 by the 1K
resistor. The relay is connected to +5V on
one end and +5V through the chip and a 1K
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FM HEADQUARTERS!

Hallicrafters’ Best — the
SR-2000 with AC sup-
ply & a FREE Bird 43
wattmeter with Case &
1000W Slug.

SET )
500
XX HALLICRAFTERS' BIGGEST - with the BEST to measure it!

([Mor=AIND
LIS == ::(%, = peR
The Cyclone |l —with the A.C.

Power Supply & FREE MorGain
75-10 Folded Dipole Antenna, 100
ft of RG8 & A W2AU Balun.

‘1124%
XX A DXer's DELIGHT- plugin the mike and go!

HUSHER

Halli's Latest — & Most Versa- |
tile To Date — with FREE

Hustler mast & full set of b j

resonators. (Specify deck or
bumper mount)

(includes Mobile Kit)

X THE BEST MOBILE COMBO - coming or going!

PHONES

(215) 357-1400 (215) 757-5300
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DIGITAL 1.D. UNIT
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Circuit board, component side (full size).

resistor on the other end. No current flows
and the relay is open or “key up.” When the
start signal is given the first clock pulse steps
U3, T1 turns off and T2 turns on, grounding
the line connected to its collector. Current

now flows from +5V through the relay to
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D1 and ground, thus closing the relay. The
second clock pulse turns T2 off and T3 on.
Now no ground path is present for the relay
and it opens, having completed the first dit
of our character. The next clock pulse turns
I3 off and T4 on, again providing the
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’ PRILL fer card puller

74145

1

Circuit board, reverse side (full size).

ground path and closing the relay. The next
clock pulse turns T4 off and T1 on. When
T4 goes off it steps U4 which advances U6,
so it is now listening only to signals applied
to pin 3 which in this case is grounded
through D3 and T1, which causes the relay

JULY 1973

to remain closed. Because of the speed of
the switching, the relay doesn’t get a chance
to open while U6 is changing channels. The
next clock pulse turns T1 off.and T2 on, so
the relay still conducts through D4. The
next clock pulse allows it to open. The
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Close-up of matrix programmed for mark to send WA1OMS.

remainder of the matrix is read in the same
manner until it gets to D8, at which time the
relay is conducting. The final clock pulse
turns T4 off and T1 on. When T4 goes off it

| |
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: : U4 AND US
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l
1K D2 WErgag by
3&_ s
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| PARTIAL U |

T A~ 3

Fig. 4. Simplified version of the matrix. It is read
from left to right, a horizontal row at a time, and
is programmed to send dit dah dit dah. DI is the
first dit, D2, 3, 4 is the first dah, D5 is the second
dit, etc. The blank areas between the bits are spaces.
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trips U4 which returns U6 to channel 1, and
sends out the control signals which stop the
ID. As you can probably see, if a diode were
placed at the intersection of U4 pin 1 and
U6 pin 4, the relay would be on even though
the ID were stopped. Therefore this position
must be open or it will keep the key down
when not in use.

The output relay used is the same size as
the other chips, and it is sufficient to key
the audio line from an oscillator or gnd
block key a low power transmitter. If higher
power is to be keyed, a larger keying relay
must be used with a transistor driver. Printed
circuit for the driver and room for a larger
relay are provided on the PC board.

Programming

There are two ways the diode matrix can
be programmed, mark or space. Mark pro-
gramming i1s like that described above in the
small example matrix. Diodes are placed
where you want the relay to close. To get a
dot, use one diode, for a dash uses three
diodes in a row. Spacing between dots or
dashes in the same character is one space and

73 MAGAZINE



Close-up of matrix programmed for space to send deK10ZS5.

between characters it is three spaces. When
marks are programmed, connect the low side
of the relay marked as C on the PC board to
M which is pin 5 of U6. Because U6 also has
an inverted output it gives us the option of
programming for space. To do this simply
put the diodes everywhere you would not
put them when programming for mark, and
leave them out where you would have put
them when using mark. Connect the relay
terminal marked C to S, which is pin 6 of
U6. Note also that when programming for
space a diode must be included at the
intersection of U3 pin 1 and U6 pin 4. The
capability to choose which way to program
is handy if you are short on diodes, as one
way usually uses fewer diodes. To decide
which way to go, write your call out in code
as in the example . — . — and count up the
number of diodes needed for mark. One
diode for a dit and three for a dash. In this
case we get eight for this one character. If
the number is forty or less, program for
mark; if it is over forty subtract the number
from eighty and that is the number of diodes
to use to program for space.
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Construction

The value of all components are marked
on the PC board so placement should be no
problem. The chips should be mounted in
sockets, but may be soldered in if you are
sure of them. The best type of socket to use

in this case would be Molex pins because
unless your PC board has plated-through
holes, the pins must be soldered on both
sides if a track comes to that pin on the
component side. The board I used did not

NO TRACK

DO NOT SOLDER *

PAD WITH TRACK
SOLDER

PAD WITH

PAD WITH TRACK
SOLDER

N

Fig. 5. Method of mounting the matrix diodes.
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Fig. 6. One chip and two transistors add an electronic keyer to the ID unit at the three points marked

w]"th an llx' r

have plated-through holes, and I didn’t have
any Molex pins. | found that by elevating
the socket with a piece of board and bending
the iron tip, the pins could be soldered
without much difficulty. Solder the compo-
nent side first so the joints are reheated
when soldering the back, thus reducing the
possibility of a cold solder joint. The diodes
are mounted as shown in Fig. 5. All diodes
used were IN277 but many diodes were
tried and they all worked. The card plugs
into a Vector #980 socket.

Three methods of speed conirol are provi-
ded: (1) a small Bourns trimpot may be
mounted on the card or (2) an external pot
can be run between pin Z and ground. (3)
Once the desired speed is found, the pot cdn
be measured and a fixed resistor chosen and
mounted on the PC board at the location
marked “R fixed speed.” No more than one
method can be used at any one time.

No 5V supply is shown, but it should be
capable of 300 mA. A simple regulator
works well. For additional protection a AA
fast blow fuse followed by a 6V zener to
ground can be used. If the power supply
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should go above 6V the zener will draw
enough current to blow the fuse.

Other Applications

To make the ID useful to the CW station,
one chip, two ftransistors and a few conr
ponents need to be added so it includes an
electronic keyer. No PC board has been laid
out at this time, but the schematic is
included in Fig. 6 for those who would like
an electronic key that at the touch of a
button would send out their call at the same
speed the electronic key is runing! Note that
when using this schematic the matrix must
be programmed for mark. The circuit may
be broken at the points marked X, and you
have a TTL version of the WI9TO keyer.

Circuit Boards

Etched and drilled double sided circuit
boards for the digital identification unit
described in this article can be had for $8.95
postpaid from MFJ] Enterprises, P.O. Box
494 Mississippi State MS 69762.

.. .K10ZS
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a new
standard
of comparison

SSB TRANSCEIVER

T5=-900

FEATURES: = Break - in CW with sidetone ® Built - in
100 KHz and 25 KHz crystal oscillator # Built - in RIT
and RIT indicator light * Built - in RTTY frequency
shift for FSK * Built - in noise blanker » Built - in VOX
construction repair in or out of

e Modular
equipment * RF AGC to prevent front end overload to

strong signals * Completely solid state except final
section » 1 KHz readout

GENERAL SPECIFICATIONS: Frequency Range: 3.5 -
30 MHz Amateur Bands and WWV » Mode: SSB, CW,
or FSK = Power Qutput: 150 watts PEP nominal into
50 ohms for SSB, 100 watts nominal into 50 ohms for
CW, 50 watts nominal into 50 ohms for FSK
* Frequency Stability: Within 100 Hz during any 15
minute period after warmup. Within + 2 KHz during the
first hour after 1 minute of warmup * Receiver
Sensitivity: 0.5 microvoilts for a 10 db (signal -
noise)/noise ratio * Receiver Selectivity: SSB and
FSK — 2.2 KHz bandwidth (6 db down), 44 KHz
bandwidth (60 db down), CW — 0.5 KHz bandwidth
(6db down), 1.5 KHz bandwidth (60 db down), (with
optional CW filter installed) * Dimensions: 12.6" wide
« 5.5" high = 12.6" deep * Weight: 26.5 pounds (32.5
pounds shipping weight) * Price: TS - 900 $795.00, PS
- 900 (AC Supply) $120.00, DS - 900 (DC Supply)
$140.00, VFO - 900 (Remote VFO) $195.00.

THE KENWOOD R-599 RECEIVER...1.8 to 29.7 MHz
(Amateur Bands) ® Dial readout to !5 KHz ® Special
detectors for SSB, AM, and FM ® Transceive operation
with T-599 e Built-in 100 KHz and 25 KHz calibrators
® Built-in 500 cycle CW filter ® Provision for 2 meter
and 6 meter coverage with accessory self-contained
converters ® 120/240 VAC or 12 VDC operation e All
solid state ® R-599 — $389.00 Converters — $31.00
S-599 Speaker — $16.00.

THE KENWOOD T-599 TRANSMITTER ... Clear, stable,
selectable sideband, AM and CW e 4-way VFO flexibility
plus RIT when used with the R-599 e Amplified ALC e
Built-in VOX e Full metering ® Built-in CW sidetone
monitor and semi-automatic break-in CW e Built-in
power supply for 120/240 VAC operation ® Only 3 vac-
uum tubes ® 200 watts PEP input nominal ® Full ama-
teur band coverage (3.5 to 30 MHz). T-599 — $429.00

THE KENWOOD TS-511S TRANSCEIVER...a powerful
five band transceiver (3.5 to 30 MHz, amateur bands)
for operation on SSB and CW e Built-in YOX ® Built-in
crystal calibrator ® Built-in noise blanker ® Receiver
Incremental Tuning (RIT) ® 1 KHz frequency readout e
Eight pole filter ® Exceptional stability ® Provisions for
installation of an accessory high selectivity CW filter @
500 watts PEP input for SSB @ .5 uv sensitivity nominal
e Full metering — Cathode current (IP), plate voltage
(HY), ALC, and relative power output (RF) as well as an
S-meter ® Amplifiea ALC ® Heavy
external power supply. TS-511S — $415.00 PS-511S —
$105.00 VFO-55S — $105.00 CW-1 — $39.00

duty 120 VAC

Kenwood Dealers: CALIFORNIA Ham Radio Outlet, Burlingame Henry Radio, Anaheim e
Radio, Los Angeles o Webster Radio, Fresno # COLORADO Radio Communication Co.,
FLORIDA Amateur Electronic Supply, Orlando e Amateur-Wholesale Electronics, Miami @ Slep Electron-
ics Co., Ellenton e ILLINOIS Erickson Communications, Chicago e Klaus Radio, Peoria @ INDIANA
Graham Electronics, Indianapolis e Radio Distributing, South Bend e IOWA Hobby Industry, Council
Bluffs e KANSAS Associated Radio Communications, Overland Park ® LOUISIANA Trionics, New
Orleans e MAINE Down East Ham Shack, Lewiston ® MARYLAND Professional Electronics, Baltimore
MICHIGAN Electronic Distributors, Muskegon @ Radio Supply & Engineering, Detroit ® MINNESOTA
Electronic Center, Minneapolis e MISSOUR!I Ham Radio Center, St. Louis @ Henry Radio, Butler
MONTANA Conley Radio Supply, Billings ® NEW JERSEY Simon Sideband, Oak Ridge ® NEW YORK
Adirondack Radio Supply, Amsterdam @ Harrison Radio, Farmingdale and NYC e NORTH CAROLINA
Vickers Electronics, Durham e QOHIO Amateur Electronic Supply, Cleveland @ Communications World,
Cleveland ® Queen City Electronics, Cincinnatti ® Srepco Electronics, Dayton ® OKLAHOMA Derrick
Electronics, Broken Arrow @ Radio Inc,, Tulsa ® OREGON Portland Radio Supply, Portland @ PENN-
SYLVANIA JRS Distributors, York @ Kass Electronics, Drexel Hill ® SOUTH DAKOTA Burghardt Ama-
teur Center, Watertown e TEXAS Douglas Electronics, Corpus Christi e Industrial Distributors, Dallas
Ed Juge Electronics, Fort Worth and Dallas e Madison Electronics, Houston e UTAH Manwill Supply,
Sait Lake City @ WISCONSIN Amateur Electronic Supply, Milwaukee

(Prices subject to change without notice)

Henry
Arvada
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These maps are part of the National Topographic Map
Series published by the Geological Survey, which includes
several series of quadrangle and other topographic maps of
the United States, Puerto Rico, Virgin Islands, American

Samoa, and Guam.
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At a scale of 1:250.000, 1 inch on the map represents about 4 miles
on the ground. Because of the limitations of this scale, detail is
somewhat generalized and some small features are omitted. These maps
are useful in planning projects extending over large areas, such as
selection of radio station sites, and absolutely necessary in preparing
repeater license applications.
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2 Meter FM
THE BIG THREE
FOR 73!

GTX-10

10 watts output power nom.; ac-
comodates 10 channels; rotatable
frequency selector; adaptable for
portable operation (with HamPak,

below). 3199.95

(Includes 146.94 MHz2)

GTX-2

30 watts output power nom.; ac-
comodates 10 channels; push-
button frequency selection; back-
lighted for night operation.

$949.95

(Includes 146.94 MHz)

GTX-200

30 watts output power nom.; ac-
comodates 100 channel combina-
tions; features independent selec-
tion of transmit and receive fre-
quencies, and switch for pre-

selected pairing.
$959.95

(Includes 146.94 MHz)

HamPak

Battery pack for GTX-10
portable operation. Uses
10 D cells (not included).

$39.95

(Includes portable antenna,
carrying handle & mike clip)

$6.50
Made in U.S.A. E#.I:I;:ﬂ per crystal
In Facilities In- for Xmit or receive
spected by U. S.
Gov't.

VISIT YOUR LOCAL AMATEUR DEALER
Genave AND MEET THE “BIG THREE” IN PERSON!

General Aviation Electronics, lnc,, 4141 Kingman Drive, Indianapolis, Indiana 46226 — Area 317 - 546-1111
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Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil. 50 N
Birmingham AL 35210

MOBILE--AND DXING TOO

ay, have you been thinking about going

mobile but have been putting it off
thinking possibly the cost wouldn’t really
warrant it? Possibly you feel you’re not
really in the car enough to enjoy mobile
operation. Maybe you’ve heard it’s too much
of a disadvantage to make it worthwhile.
Mobile hamming does have its advantages,
though.

You can, for example, take advantage of
a good location, like atop a choice hill in an
extremely quiet place. And usually a DX
station will try a little harder to pull a
mobile through to prove his rig is top-notch.

If you’re running mobile now, you may
not really be pleased with the way you get
out. You say you’re not working much DX
mobile? Afraid to get in the pileups or go
after the semi rare “goodies?’” Well, read on,
amigo.

Let’s take it from scratch and assume you
have the bare essentials (an auto and the
desire).

If you want an inexpensive rig, you can
pick up one of the used single-banders for
under $100; the popular Heath power sup-
ply will power practically all the medium
power transceivers. If you want to roll your

INSIDE VIEW OF LEFT FRONT FENDER

PLATE BOLTED
TC FENDER
CURVATURE

----—“lh

Vi) 5
e \
'\ 0C SUPPLY \m‘

MOUNTED TO |
PLATE \\

Fig. 1. Power supply mounted against metal car
body for maximum heatsinking.
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own power supply, Triad’s TY series of
toroids are very nice and come with a
complete schematic packed along with them
for typical power supplies. If you are really
gung-ho, uncased toroids are quite plentiful
these days. There have a been a number of
articles on using these in dc power supplies,
so it won’t be covered here.

When you mount that supply, remember
to put it under the hood against a flat
surface to dissipate the heat into the car
body. If your fenders don’t have a flat
surface, use a Seezac plate mounted onto the
curvature of the fender, and mount the
supply onto this.

Bonding is important, not just to elimi-
nate ignition noise, but to give a more
uniform ground and thus a lower swr. Using
heavy braid, such as the shielding from a
length of RG-8/U, ground the hood on both
sides near the windshield at hinges to body,
motor front and back on both sides to body,
tailpipe 1n at least three places to body, and
trunk, both sides at hinges to body. Be sure
to put braid under the bolis in all cases for a
solid contact — and for pete’s sake, ground
the mobile rig to the car body.

Antennas

The antennas manufactured today are
much better than the old ““whips,” and it’s
well worth the cost to invest in one of the
new chrome jobs; again, if you want to try a
dandy antenna, why not a phased pair? Use
two identical antennas and mount as far
apart on rear deck or bumper as practical.
Feed each with equal lengths of transmission
line (5082, like RG/8U or Belden’s low loss
8214) spaced on each side of the car (length
is approximately 640 cm). Terminate eachina
PL-259 at rear of rig and use a tee connector
(Amphenol 831T) for connection to the rig
(see Fig. 2).
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AMPHENOL
B3IT MEASURE COMPOSITE

“TEE" SWR HERE

52N 22
XMSN LINE :e XMSN LINE

J TRANSCEIVER

9

r \

FRONT SEATS

CL J) CONSOLE (k J)

EQUAL LENGTHS
32+ TRANSMISSION LINE

RG-8/U, RG-58/U OR BELDEN #8214

k REAR BUMPER /)

Fig. 2. K4TWJ's phased mobile verticals.

The swr is worked out by connecting,

each antenna, one at a time, to the rig,
trying to get each swr as low as possible,
then connect the two into the tee and
measure the composite swr between tee and
rig. This little system has worked quite well
for me, and I have even tried adding a
quarter wave to one leg of the feedline to
change directivity. When doing this be sure
to remember the one quarter wave also has
to take in account velocity factor of the
coax, thus one quarter wave X velocity
factor of coax = actual length. The only
problem with phasing is that it makes the
antenna system basically a single band job
whereas feeding both in phase will work all
bands. Naturally the system is at a disadvan-
tage due to the close spacing, but it still gives
good gain. Of course, the antennas will work
better on say 10 meters than on 80 meters;
but even on 80 meters-it will surprise you.

If you’re running mobile at all be sure to
throw in a compressor. This will prove to be
your best dollar-for-dollar investment for the
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mobile rig. A compressor very often makes
the difference on those DX QSOs. I have yet
to find a time my compressor didn’t give me
at least a 5 dB gain and often up to 10 dB
gain. I've found most units very nice
and fairly inexpensive, but for the home-
brewers there is usually a good compressor
circuit in practically any ham magazine you
pick up. I keep mine between the bucket
seats so it is ready for those DX QSOs.

If you would like to know what it’s like

“being DX or to be on the other end of a
pileup, try the county hunters nets while
mobiling through those off-beat counties;
but be prepared — sometimes the pileups get
heavy and it’s up to you to handle things
efficiently without letting the calling get out
of hand. Good locations are on borders of
two or three counties at one time, thus you
pass out three counties instead of just one.
These guys are usually sharp on QSLs too,
sending you blanks to fill in and sign, so cost
is nil for you. The CHs are on 20 meters and
40 meters every day and always listening for
the rare mobiles.

Mobile Speakers

A speaker on the seat is handy when
digging for that weak DX, but a bit awk-
ward — first thing you know you either have
the speaker to your ear or are leaning over
like a typical drunk. I especially have a
rough time because noise is extremely heavy
in a convertible with the top down, thus the
“DX Speaker” was born — the speaker (see

CHASS5IS WITH REAR
PLATE AS DESCRIBED
IN TEXT

Fig. 3. Mobile speaker acts almost like headphones.
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Fig. 3) is made from an auto accessory “‘slip
onto the seat” type of headrest, and a
chassis. These slip-on headrests are readily
available at most auto accessory shops and
many large department stores. Since we
don’t use the top part of the headrest, only
the bottom (the piece that slips over the top
of the seat and has adjustable top extenders)
a damaged headrest is the ideal bargain. Most
stores will sell them for what they can get as
it wouldn’t be worth it to ship it back to the
factory. I found a tan headrest with the top
slit, and bought it from the manager for $1.
Another dollar for a spray can of leather dye
and it’s black to match the car’s interior.
Now, measure for the “speaker cabinet™
(chassis) leaving ample overlap for the mount-
ing bracket. Drill the chassis in a pattern
for the grille, mount the speaker, close the
bottom (or rear) with a bottom plate and
cover with vinyl to match interior. Now you
have a fine looking speaker which, being
right at your ear, is just like earphones. DX
comes through like a pair of professional
cans and with volume to spare when outside
noises are high. (Stereo owners could put
two speakers, one left and one right, rather
than one in the middle, and wire it to their
stereo).

Other Ideas for Better Mobile DX

Carry an_ac supply in the trunk for those
spontaneous portable excursions or when
you are near ac lines. You would be sur-
prised how often it will come in handy and
give you a chance at DXing vou otherwise

Phased verticals are quite an improvement over a
whip.
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wouldn’t have. You don’t need a fancy
supply, just one from junk parts — mine cost
$5 and will run any transceiver under 300W.

Next time you need a battery try the
Delco Energizer group (used in police cars
and ambulances, these batteries have a high
ampere hour rating and are quite beefy).

Extra sulfuric acid is available from bat-
tery rebuilders and make nice, strong,
healthy batteries out of the older ones.

Also, 24-hour clocks are fairly common
for DX-minded autos. These 24-hour clocks
are on deluxe models of cars and are usually
interchangeable with the “‘economy’ coun-
terparts — for instance - the Pontiac GTO
24-hour clock and Pontiac Le Mans or
Tempest are interchangeable. A salvage yard
1S an inexpensive source of these.

Most cars which have the antenna moun-
ted on the rear have a slight gain over the
right front fender, so try to face the car
toward the direction you are calling. It’s
often possible to get a reflection off water
towers or buildings for a little extra gain —
by putting the car about 20—30 ft. from the
water tower, with tower behind antenna,
and car pointed toward station you are
calling.

And, if you try CW mobile and don’t
have a CW monitor, try picking up your
signal on the AM radio — usually I can get
my keying with a fair tone toward the high
end of the band (1400—-1600 kHz).

Procedures

A little finesse is in order when operating
mobile — if you indulge in pileups. Be sure
the word “*mobile’” makes it in during a lull
in the pack calling. Often I find things like
“Alabama mobile” followed by my call
(which I know gets drowned out) catches
the DX attention enough so they will give a
special listen for me (this is when that
speech compressor comes in handy).

So there you have it. and the next time
business calls or your vacation falls unavoid-
ably during the DX contest, at least all won't
be lost, and you may soon find DXing
mobile 1s not just a novelty. I still need
things like YBQ VU and 9N1 mobile so the

next time you hear me in a pileup give me a

chance,
...K4TW]J]
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Ron Whitsel WA3SAXV
209 Frog Hollow Road
Churchville PA 18966

450 MHz

POWER
DIVIDER

he 420 MHz band 1s a mecca for

amateurs who wish to construct elabo-
rate antenna systems without undue strain
on both their pocketbooks and towers. A
common method of achieving this goal
involves the stacking of many smaller arrays
to form one high gain antenna system. Such
a system requires the effective and efficient
distribution of arriving energy in order to
fully realize maximum potential perfor-
mance. This article describes a “‘power divi-
der’” which meets the above requirements
and 1s easily constructed in the home work-
shop.

The design shown is for use with four
identical 450 MHz antennas, each with a
50£{2 unbalanced feed. The basic idea could
be extended to other bands and impedance
combinations.

Basically, the device is two parallel con-
nected gquarter wavelength coaxial transfor-
mers in an integral section of 5082 coaxial
line. Each quarter wave transformer steps
the parallel combination of the 50§ anten-
nas (2582) up to 100§2. The transformers in
parallel then result in an impedance of 5082
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to match the transmission line. Figure |
illustrates the basic arrangement.

Construction of the device is relatively
simple and requires only a few basic hand
tools, electric drill and a soldering torch. All
necessary dimensions are given in Fig. 2. All
joints are sweat soldered as you would do
for any home plumbing job. The end caps
and access hole cover are fabricated from
copper flashing material.

One further caution comes to mind. If
the antenna ends of the homemade hardline
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Fig. 1. Basic arrangement of the power divider. L1 =
L2 =L3=L4.
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Fig. 2. Construction details of the 450 MHz power
divider.

are to be exposed to the weather they must
be completely sealed. This can best be done
with silicone rubber, remembering to cover all

the dielectric material projecting from the
jacket. If a 4 to 1 balun is to be used, it can
be made from the same riaterial as the
hardline and likewise carefully sealed. With a
little imagination, ordinary type “N’’ plugs
can be mated to the copper hardline if
required of your installation. Also, K2KVT
has developed a simple gamma type feed
system which uses homemade hardline. The
extension of the dielectric and center con-
ductor, into a concentric metal sleeve, form
the gamma capacitor. Food for thought.

This feed system is presently in use at my
QTH with four commercial 8/8 slot-fed
antennas. The installation is very neat in both
appearance and performance and should
remain so for many years to come. Keep in
mind that the only really unique feature of
this device is the construction technique.
There are no expensive “N’’ connectors
(except for the feedline) and the system is
completely weatherproof. The homemade
copper hardline is very low loss and will not
contaminate nor degrade in performance
over the years. Remember, a watt saved isa
watt radiated!

MORE RANGE ...
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5 et JAL g Stn i ot Ok AR
CUSTOM SYSTEMS
KITS ® ACCESSORIES

/

ELECTRO-
SHIELD

-

ELIMINATE IGNITION NOISE

ELECTRO - SHIELD®
YOUR ENGINE

_FROM _344.99

ESTES ENGINEERING CO.
543 W. 184th St., Gardena, Calif. 90241

.. .WA3AXV

58 713 MAGAZINE



Perhaps | am just too conservative
for this modern progressive world, but
my concept of the amateur regula-
tions is that they should keep step
with the needs of the hobby — not try
to guess the future — and not fall too
far behind. This is why | have on
several occasions editorially suggested
that some sort of yearly or semi-
yearly convention for considering rule
changes might be advantageous.

The recent rules seem to be written
in an attempt to set up protection
against some far distant future prob-
lems that amateur radio might have
rather than meeting the exingencies of
the present. Since few people have
had any success in divining the future,
| believe we have a right to object to
Mr. Walker's attempts along this line.

The recent rules certainly appear to
have little bearing upon any present
problems as far as repeaters are con-
cerned

QOutside ot a need to have the
regulations catch up with the fact of
repeaters, little legislation was needed
to preserve order. Repeater councils
had taken on the job of smoothing
out our growth problems and the
result was probably the least painful
rapid growth in the history of amateur
radio. | suspect that the main people
crying for rules were those who were
able to cooperate the least with our
repeater councils. They probably
wanted government rules to force
others to accept their way of doing
things rather than their going the way
of the majority.

So here we are with repeater
growth virtually stopped — crossband
operation illegal — most experimenta-
tion either illegal or so bound in by
paperwork that it is not worth pursu-
ing.

Does anyone agree with me about
the purpose of the FCC rules and
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changing them only when absolutely
necessary?

The Paper Barrier

The new rules would .seem to
generate a barrier of paperwork fo
the repeater group or even control
operator who is anxious to abide by
the book. For instance, as | read the
rules, every time | want to change the
location of my repeater | must file
first with the FCC and await their
authorization. It is not yet known
whether this will require the usual $4
modification fee, but | expect it will.
As the rules are written | would
expect that even moving my repeater
to another building a few feet away
from its present location would re-
quire this application and fee and wait
for Washington to act.

The 73 Radio Club repeater may be
different from many others, but one
fact of life for us is changing antennas.
We try one for a week or so and then
another . .. and another...and
another. We've had over two dozen
different antennas on the repeater in
the last two years that we've kept
track of. From now on we will have to
file for a repeater modification for
every antenna change— with a
fee? — and await permission to make
the change! Just moving the antenna a
few feet higher is another modifica-
tion — complete with filing,” fee and
wait.

Now let’s say that the final ampli-
fier goes out and we have to operate
on reduced power. Is that legal? |
think not! | think we have to file for a
modified license, with fee, and await
authorization. In the meanwhile we
would have to stay off the air.

Each time a control operator
moves, a new one iIs added, or an old
one deleted, | believe this requires a
modification of the repeater license,

An in depth look by

Wayne Green
W2NSD/1

with fee, and wait for authorization
from the Commission.

Now perhaps you think these li-
cense applications and changes are

simple to apoly for. The fact is that
some 500 repeater applications have

been processed by the Commission so
far and the last | heard over 90% of
them had been rejected. Some day it
may be relatively simple to apply for
and get a repeater license — a control
station license — or an auxiliary link
license — but that day is not yet with-
in sight.

Delays

And what about the delays. Our
commercial brethren, who have been
suffering under this type of paper
blight for years, tell us that weeks and
even months can pass before authori-
zation is received. To get right down
to the facts of today — we sent in a
telegram requesting special temporary
authority to operate a new repeater
experimentally for one day. We
followed this a few days later with a
phone call and were told that we
could expect about eight to ten weeks
delay before getting an answer to our
telegram.

You probably know that if you are
going to become a control operator
for more than one repeater that you
must have a separate license for
each — with, | suspect, a separate li-
cense fee.

And suppose you want to have a
remote base station? This means that
you must file for a remote control
station as well as an auxiliary link
station for your home location plus
the remotely controlled station license
and another auxiliary link station li-
cense for the remote location. You see
it is illegal to talk over the remote
control station! You use one station
to turn the remotely controlled sta-
tion on and off, and a second station
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for the up link to talk through it.
Let's see, at $9 each, that comes to
four extra license fees, $36. And that
IS going up soon, right?

With each remote control station or
auxiliary link station application you
have to make a complete showing —
systems diagram —bands to be

used — monitoring provisions — power
justification — measures to protect
against unauthorized access—
measures to protect against unautho-
rized operation — provisions for shut-
ting the system down in case of
failure — means of monitoring the
link — and plenty etc.

Now do you see why this nightmare
seems completely insane and why we
put that logo on the FCC news section
of the 73 newspages? Talk about Alice
in Wonderland!

Some fellows who have pushed Mr.
Walker say that he has relented on the
control channel aspect of the above to
the extent that he might accept a
system which used just one 450 MHz
transmitter for both control and
auxiliary link, providing that different
frequencies were used for the two
functions. Got that? Talk about
wasting channels! So what is wrong
with using the link channel for con-
trol? Only that 1t is not legal. It is
preferable that you use two separate
transmitters.

Getting back, for a moment — at
our repeater site we have three sepa
rate locations around the top of the
mountain — a building with a 50 foot
tower — a fire tower —and a small
ranger shack. All have been used for
repeater receivers at one time or
another. We like to try split site and
see what we can do with that — then
try everything at one site with anten-
nas on the top and bottom of the
tower — then in goes a diplexer for
awhile. From now on each of these
changes will require pounds of
paper — many dollars in fees — and
eons of waiting.

We're tried the G.E. Progline gear at
the repeater — we've tried Motorola
gear — the Standard repeater — and
even the Dycomm repeater (that's a
whole ‘nother story —and a grim
one). We've tried small experimental
repeaters — repeaters made from two
transceivers — repeaters on 450 — on

220 — on 52 and even on 29.68 MHz.
The prospect of continuing such ex-
periments in the future is dim in-
deed — we just don’t have the paper-
work time and the patience to wait
forever for authorization. | don't
think we could even hack the license
fees.

No Crossband
When the crossband restriction
went into effect we decided that

perhaps we would then have to go the
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remote base route. The fact is that
after trying out twenty meter side-
band via a two meter link we were
agonizing over its loss. How can you
even begin to express the fun of
sitting at the big rig, talking through a
hand unit instead of a regular mike —
getting up — walking out into the
yard — taking a mile hike — all the
time continuing the 20m contact? Or
walking out, getting into the car —
switching over to the car rig — driving
up to a nearby mountain — getting
out and taking a nice hike up the
mountain for exercise, talking all the
while on 20m? Once you do that for a
day or two you are hooked!

So okay — new regs — we can’t use
2m any more for the remote opera-
tion. We can use 450 MHz now, right?
Wrong. It seems that while it is legal
to remotely control the 20m station
via 450 MHz, it is not legal to talk
over it since this would require an
auxiliary link station and that cannot
be mobile — only at a fixed land
location. Damnation!

And what about our plans to get
220 MHz repeaters on the air, tied in
with 2m repeaters at the start to help
speed the opening of the band? All
gone out the window — illegal. Not
many mobile operators will go the
220 MHz route now. There isn’t room
in most cars for both2m and 220 MHz
transceivers — and the investment for
two makes it worse — plus the greater
chances of being ripped off. Two
antennas on the car should be quite a

heoodlum magnet.
lease sena a note of sarcastic

thanks to Mr, Walker via your senator
or representative. | may be over-
reacting, but this looks to me like the
worst blow to amateur experimenta-
tion and development in the history
of the hobby. | don't think | am
over-reacting.

Six Control Ops

Now | hear that Mr. Walker has
decided that a repeater should really
have no more than six control opera-
tors. If any attempt is to be made to
keep the repeater on 24 hours a day
this means that each control operator
will have to handle 28 hours each per
week. That's okay for some — hard on
others. And what happens when one
or two are out of town on business or
vacation? Then the average per week
goes up to 42 hours each per week.
That's a full time job!

No reason has ever been given as to
why Mr. Walker wants repeaters to be
turned off when there is no control
operator actively monitoring. This re-
quirement, if enforced, will require
most repeaters to shut down during
much of the night — and probably a
good deal of the day. This means that
as a safety or emergency service re-
peaters are going out the window.

There is no way to even estimate
how many lives have been saved be-
cause repeaters have been there ready
to use 24 hours a day. It is a fact that
lives will be lost because of this
requlation, if it is enforced. Each time
such happens | suggest that those
involved send a letter to Mr. Walker
with copies to Barry Goldwater,
ARRL, me, and President Nixon and
explain that a life was lost — a loved
one IS dead — because Mr. Walker has
insisted on asinine regulations which
have no possible useful purpose.

And how many of you have run out
of gas — had car trouble — or in some

other way used a repeater late at
night? The first time you need one

badly — when some berserk gang of
teenagers is chasing you down a back
road and you need help and need it
right now — and the repeater is off —
please write about the situation and
send those copies as above (if you
survive).

Phone Bands

Mr. Walker’s recent emasculation of
the docket to expand the phone bands
is another case where the work of
years by many amateurs has gone
down the drain — and for no apparent
reason other than a whim on the part
of Mr. Walker.

It was proposed to extend the 20m
phone band down 50 kHz more. Any
phone DXer who has been at all active
in the last few years knows that this
part of the band is little used and that
continued lack of use will invite even
more intruders. In my operations in
rare spots | have noticed that the
activity in the 14,150—-14,200 kHz
segment of the band is so low that it is
difficult to make many DX contacts
when operating there. As soon as |
moved above 14,200 the action
began — and that was not only to the
U.S., but to all other areas of the
world!

| realize that our Canadian friends
would like to have this spot as a
private preserve and that they will
oppose U.S. expansion. But | think
they will agree that with sideband
there is little reason to have separate
bands — and that virtually all DXing is
done in the transceive mode these
days. Most of the VEs seem to be
right up there in the U.S. band when
the DX is coming in anyway.

The General portion of the band is
so crowded that it is often almost
useless to even try to make a contact.
This has come about mainly, | sus-
pect, because all of the nets which
were spread out over the band have
now been compressed into half of the

hand. Nets must permit Generals to
call in for it is the newer amateur who

usually is more interested in joining
them. By the time you have traffic
nets, missionary nets, medical nets,
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Jesuit nets, YL nets, county hunter
nets, certificate nets, ad infinitum,
there is little room for rag chewing.

The extra 50 kHz could have been
used as incentive for Extra Class — it
could have been used to allow more
room for Generals — mostly it should
have been used.

A Personal Decision for Me

During the last two vyears l've
watched with growing horror as the
FCC has loosed a flood of asinine
regulations. |'ve tried to talk with the
man responsible for this, Prose
Walker, but found him to be virtually
impervious to reason or argument. |'ve
been distressed by this since it was my
concept that Mr. Walker was a public
servant and as such should be working
in the interests of those whom he
purportedly is serving: the amateurs
and the CBers.

First there was the Eyebank doc-
ket, 19245, which stressed the impor-
tance of not handling any traffic
which could be of pecuniary interest
to anyone. This was a completely new
concept. In the past amateurs have
been able to help reporters get stories
from disaster areas —call in for a
South American ham and find out
what happened to an ordered piece of
gear — things like that where the
operator involved had obviously no
pecuniary interest. But the new regu-
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lations are something else. We've yet
had no interpretation of them, but as
written it appears that it could be
against the law to report an accident
since this could mean money for the
wrecker or a doctor or perhaps a
hospital.

Then there is the environmental
protection docket 19555. Some read-
ers thought | over-reacted on the

January cover to that. But here is
what Bob Booth W3PS, the legal
counsel for the League, had to say
about it, ““The proposed rule, if adop-
ted and applicable to the amateur
service, may be the greatest threat to
the continued existence and growth of
the amateur radio service in the
United States since the proposal fol-
lowing World War | to abolish amateur
radio entirely.”

The crowning effort of Mr. Walker
is the repeater docket 18803. Now,
while | may have my areas of incom:
petence, no one can honestly call me
dumb. Yet, all of the efforts that |
have expended toward trying to un-
derstand the new repeater rules have
brought only frustration and bewilder-
ment. The more | ask questions, the
more | seem to find that not even Mr.
Walker understands what he has
dreamed up for us.

To me it is a fact that we had about
one thousand amateur radio repeaters
active in this country before 18803

and they were all living pretty much
in harmony with each other. Sure,
there were little problems here and
there, but for the most part these had
been or were being solved by regional
councils of repeater operators.

Amateur ingenuity was being
demonstrated to an extent without
precedence in our history. |'ve talked
from a hand unit in Las Vegas via a
ham network to a mobile in Los
Angeles — to another in Phoenix —
another in San Diego! It worked and
worked well — and it is now abso-
lutely illegal. This does not seem sane
to me.

We had more and more groups
experimenting with emergency sys-
tems of communications which per-
mitted repeaters to be connected cross
band to other repeater systems — tO
low band systems — to the service nets
on 40 meters. We were starting to try
out repeaters on ten meters so that we
could interconnect two meter repeat-
ers over thousands of miles in case of
emergency. All this is now illegal.

To me it is a fact that the only
emergency service which can provide
short, medium and long range com-
munications is amateur radio. It is a
fact for me that every time there is a
serious emergency the telephone
system fails and radio is all that is left.

Where will we be if the primary
emergency radio service, amateur
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radio, has its growth stunted by
severely restrictive regulations?

1 know it is not only me asking
these guestions for when | spoke to
the FM gathering at Dayton | asked
for a show of hands — first | asked to
see how many of those present were
the actual representatives of repeaters,
not just users, but the fellows who
have to license them and keep them
on the air — | saw over 200 hands pop
up. | then asked how many of those
present thought that there was any
way that they could manage to live
with the present regulations — not one
hand went up — NOT ONE!

We all know that our country de-
pends upon us to provide communica-
tions when we have disasters and we
know that the worse the disaster, the
more amateur radio is needed. With
CD virtually impotent, there is no
other communications system except
amateur radio available for the ulti-
mate emergency. The repeater regula-
tions, unless changed, could lose not
just a few lives now and then when a
repeater is off the air for lack of a
control monitor, but could lose
thousands upon thousands of lives
because the amateur systems that we
might have to meet the emergency
will never be built.

Some amateurs seem to see a sinis-
ter plan in this —a plan to kill off
troublesome amateur radio and get rid
of it. | don't think so. | think we are
faced with one problem: Mr. Walker. |
suspect that he has worked up repeat-
er regulations to fit the amateur ex-
perience in his past — for the regula-

tions make sense if you think of them
being written for 75 meter phone
repeaters. Mr. Walker had had virtu-
ally no contact with two meter FM
when he wrote those rules.

The ARRL is as frustrated as | am
about what is happening. They have
sent McCoy to Washington to try and
reason with Walker — and he has got-
ten nowhere. The ARRL answer was
to issue the sharpest denunciation of
the FCC in the history of the
League — and to start the directors
around to the clubs getting the word
to them about Mr. Walker. | have
received tapes of some of these talks
and | would appreciate getting tapes
of others — my friends, please note. |
wish that | had the space in 73 to
reprint these talks verbatim — it might
shake a few more amateurs into the
realization that this is not something
that can be shrugged off and left to
someone else.

One director recently said that our
representatives in the FCC have a
responsibility to listen to us and have
no right to ignore us or to retreat in
petulance when we try to argue
against new regulations. He was talk-
ing about Mr, Walker.
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| gather that | have gotten on Mr.
Walker's not too favorite list —if |
may be guilty of an understatement.
This is unfortunate, but | could not
face myself or you if | did other than
try to bring reason out of the madness
that has descended upon us. | have
not been able to achieve any reason. |
now find that there seems to be a
reluctance on the part of the FCC to
provide information on the latest
twists and turns of divination of the
entrails of docket 18803.

Rather than getting repeater licens-
ing information from the Commis-
ssion | now find that | am getting
some news from this club — from that
club—from repeater newsletters —
talks at conventions! This seems odd
to me since | have tried to have 73 be
as up to date on repeater info as
possible and the Commission is well
aware that they can get their informa-
tion to the maximum number of
amateurs if they provide it to the ham
magazines — including 73.

In the past | have gone to Washing-
ton and talked with Mr. Walker and
brought the results of this to the
repeater groups via FM symposiums,
the Repeater Bulletin and through the
pages of 73. This has resulted in me
becoming a sort of information cen-
ter — with phone calls at all times of
the day and night, letters by the gross,
and even long visits from repeater
operators.

All this has made it more difficult
for me to work on 73 Magazine and,
though some readers have gotten the
impression that 73 is primarily an FM
magazine, the fact is that about 20%
of it is so oriented — and that is about
right, considering the number of ama-
teurs involved with FM today. | really
should not spend as much time on FM
problems as | have.

If the situation were clarifying, |
might see some end to it. But it
appears to be getting worse instead of
better. If there were some way to talk
reason with Mr. Walker, | might be
encouraged. Reason in this case not
being Wayne Green's ideas, but ideas
agreed upon by most repeater groups.
The League has the same problem and
apparently hasn’t figured anything to
do about it either.

| am as upset as anyone when | hear
about repeater councils deciding that
if the FCC is going to ignore the needs
and the pleas of the repeater groups,
then they are going to ignore the FCC.
The example of the citizens band is
brought up constantly and amateurs
ask why they should have to obey
stupid rules when the CBers ignore
virtually all their rules. This is diffi-
cult to answer.

It seems a pity that the amateur
and CB division of the FCC should
choose to ignore the CB problem

entirely and spend all of their time
dumping on the amateurs. Mr. Walker
has a serious situation on eleven
meters and this is his responsibility to
solve — yet he appears to have come
up with absolutely nothing to.help
this problem.

Getting things straight at the FCC
obviously is important to more than
the FMers — witness all of the other
rules that have been coming out, none
of which are much better than the
repeater requlations. Really, before we
turn to anarchy, we should make a
determined effort to either break
through the seemingly impervious wall
Mr. Walker has built around himself or
else work diligently to get someane
else into his job.

Now | don't know if the ARRL is
going to get to first base in their effort
to unseat Mr. Walker. | suspect that
they would make more headway if
they concentrated on informing
Senator Goldwater and the senate
commitee that runs the FCC of the
situation than trying to stir up grass
roots reaction among the member
clubs as they appear to be doing.
Again, this would be ideal work for
that Washington lobby that we don't
have. | won't belabor that point
further.

If | were to drop the reins at 73 and
just concentrate on solving the Walker
problem, | probably could manage it.
I'd see every senator on the FCC
committee. |'d try to get on television
wherever | could and talk up amateur
radio and point with anguish at the
FCC — a posture that might be most
acceptable to TV stations. | think |
would interest a lot more people in
amateur radio in the process and |
think | could get Walker out as Chief.
But the fact is that until quite a few
more major manufacturers advertise in
73 and clubs get their members to
subscribe to the magazine, | have to

work my usual 90 hour work week
just to keep our head above the water.

Of course | would enjoy talking up
the hobby on television — getting to
conventions for talks — putting on the
pressure in Washington — | get a kick
out of that now. | used to be scared
silly to get up in front of large groups
and talk, but now | enjoy it. It's fun
to get across my ideas —to make
everyone laugh — to entertain. | used
to freeze up and not be able to think
of anything to say in front of an
audience — now |I'm a bit tense, but
my talks are unprepared other than
for a note or two and | can go on for
hours at a time — | haven’'t heard any
complaints.

It is growing increasingly obvious to
me that | must stop spending so much
time trying to personally do some-
thing about the FCC in Washington.
The ARRL has volunteered to get this
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done and | probably would do best to
sit back and let them do it and tend to
73 "Magazine — make it better — help
get more advertising — more sub-
scribers — better articles — things like
that.

It i1s difficult for me not to get
wrapped up in new ideas. For instance
there is the Repeater Bulletin. This
was originally designed as a communi-
cations medium for the New England
repeater groups to help them iron out
their problems. Now, with but a few
instances, these problems have been
solved and we have about 50 repeater
groups “working in wonderful har-
mony. Obviously there is not a lot
more need for the Bulletin.

Unless some important need arises
for the Repeater Bulletin | think |
shall spend less time on it — perhaps
continuing it every other month —
and work harder on 73. | did consider
for a while the possibility of making it
a newsletter for all repeater opera-
tors — but then | remembered how
difficult it is now to get information
from the FCC — or even from repeater
groups. I'm not sure that a rehash of
material from repeater group news-

letters would be of much value — and
it is expensive enough to publish a
newsletter so there should be some
darned good reason before going
ahead.

Yes, | know about the reincarna-
tion of RPT from the bowels of
Dycomm down in Florida — |'ve seen
the first issue with my good old
buddy Rob Waters on the cover — and
there is an interview with him inside
where he admits to failing at manu-
facturing ham gear (remember the
Waters switches?) —and says he
thinks that the Class E CB band on
220 will be a good thing.

A good FM magazine could make
it, | think — but one put out by
Waters (who is not overly popular
with many FMers) — Jim Penny of
Dycomm — and Art Housholder of
Spectronics would not seem to have
much of a chance. | remember that
Will Rogers said that he never met a
man he didn't like — well | try to
follow this ideal no matter how diffi-
cult the above three make my resolve.
Seldom in my life have | been put to a
greater strain.

Through the Repeater Bulletin I've
tried to show what format would
make an FM magazine successful —
some articles — reports from repeater
groups — FCC news — and lots of
opinions and ideas. Any signs that the
magazine is “owned’’ by one or two
commercial interests will, | suspect,
fold it the way this did rpt---. It just
looked too much as if Dycomm and
Spectronics were partners in the ven-
ture to sit right with other companies.
The new RPT seems to be taking the

JULY 1973

same path, with the only major article
being about a charger for the Motor-
ola HT-220 and requiring a Motorola
charger that is available only from
Spectronics, to the best of my know-
ledge.

Speaking of the 200 MHz citizens
band proposition — one further digres-
sion should be imperceptible after this
long series of them, so let's air my
views on 220 MHz — particularly since
| have been misquoted and misrep-
resented almost universally on this
subject.

It is difficult to speak of citizens
band without bringing up the spectre
of the present 11m band and the
chaos present. It is all too easy to
equate the mess with the term CB and
dismiss the idea perfunctorily. | don’t
think it is fair. Eleven meters is the
way it is, | believe, for two reasons —
bad rules and little enforcement. If
rag chewing and high power were
permitted on the band | doubt if you
would have illegal stations, bad
language and all the other miseries. |
am not suggesting such, only getting
at the problems.

| do believe that there is a great
need for an inexpensive communica-
tions band for small businesses —
something like the original CB con-
cept. | believe that there is such a
need for this that even if it is not put
in the 200 MHz band it will find a
place in the spectrum. Obviously then
there is a question, do we have any-
thing better to do with 220—222 MHz
than put in a small business band? |
think we do.

It would be dishonest to say that |
think that the present amateur popu-
lation will move into the 222 MHz
band in sufficient numbers to crowd
the band. With the recent ruling
against cross band operation | feel
that the development of the 222 MHz
band has been stabbed in the back.
Mr. Walker, again. | expect there will
be some development of the band, but
| think it will be slow and frustrating.
We don’t have enough hams licensed
now to even fill up two meters, much
less 222 MHz.

If we were to start thinking in
terms of trying to attract newcomers
to our hobby — possibly looking to
the Japanese system (they have over

350,000 licensed hams today to our
265,000) for ideas — we might take a
band such as 220—-225 MHz and open
if for a special type of new amateur
license —a band where newcomers
could meet and talk with amateurs
and be inculcated with the amateur
spirit — where they could honestly
have the fun of being hams and be
encouraged to join clubs and get a
higher grade of license.

A real beginner’'s license, similar to
the one used in Japan, could well

attract several million new hams. We
could use them. And the 220 MHz
band certainly could accommodate
them. Figuring that they might spend
only half the amount of money pre-
sently licensed amateurs do ($400 per
year average), this would mean sales
of about $200 million per year for
each one million hams. This could
easily grow to a market of $500
million per year.

Few amateurs are interested in the
market dollars involved, of course, but
this is the key to getting frequencies.
The spin off for hams would be a
return to growth of the hobby and a
lot less chance of having further
troubles from men like Mr. Walker.
You've noted that he doesn’t do
anything to anger the 1,000,000
CBers, just the 100,000 or so active
amateurs.

Thus manufacturers would certain-
ly have their small business band,
though it might end up in an unused
television channel, complete with the
$500 million per year in sales from
that bonanza — plus another $500
million from the new ham band.
Maybe more.

| had this scheme in mind several
years ago when | submitted a petition
for using part of the 220 ham band
for a hobby class of license — one
which would primarily require an
exam on operating techniques and
regulations rather than code and
theory. It seemed like a good way to
get fellows started the right way.

Frankly | think it is very short-
sighted of the manufacturerswho are
backing the EIA plan for putting the
CB band on the low end of 220 MHz

rather than my hobby band idea —
with a separate band for small busi-

ness-type CB.

Every time | pick up a hand unit
and talk through a repeater | get to
thinking that it is almost unfair for me
to have so much fun when It is
prohibited to all but the handful of
people who have passed the tough
ham exam. | climb up my local
mountain, FMH with Waller touch-
tone pad gemounted in hand, and talk
all over central New England — make
phone calls in Boston —and | just
know that this is something that could
attract millions of people. Boy, if
Walker knew how great a feeling it is
to do that he might get rid of FM
entirely!

Now, to backtrack through a few
digressions, | think [I‘ll leave Mr.
Walker pretty much up to the
League — and try to stop as much
extraneous exercises as | can and see
what | can do to get 73 into every
active ham mailbox in the country.
It’s just too much for me to keep up
with everything.

.« « W2NSD/1
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Two Meter—5.2 db Power Gain
Colinear Mobile Antenna

' 5.2 db gain over 1/4 wave ground
plane

I SWR at resonance . . . typically 1.1:1

| Bandwidth . . . 7 MHz for 1.5:1 or
better SWR

! Power Rating . . . 200 watts FM
| Height, including mount . . . 78”
I Radiator . . . 17-7 PH stainless steel
| Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MODEL CGT-144 (illustrated) antenna com-
plete with trunk lip mount for easy, no holes
installation on side or edge of trunk lLip. 180°
swivel included for adjustment of antenna to
absolute vertical. Supplied operational with
17 MIL spec RG-58-U and PL-259 transceiver
connector factory attached. Antenna i1s remov-
able from mount. Shpg. Wt. 3.34 Ibs..

MODEL CG-144 — Antenna only with 38"-24
base to fit all standard mobile ball mounts.
ShpE. WE' 187 DSl 0 as $24.95
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give your mobile signal
the big push!

this large aperature,
two meter

antenna will create

a new dimension

In amateur

mobile communications.
—where action counts,
get the

decisive advantage

of colinear power gain
performance;

transmitting and receiving !

Available From All Distributors
who Recognize the Best!

NEW-TRONICS CORP.

15800 COMMERCE PARK DRIVE
BROOK PARK, OHIO 44142
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A. F. Stahler W6AGX
5521 Big Oak Drive
San Jose CA 95129

AN EXPERIMEN TAL
COMPARISON OF
CW AUDIO FILTERS

he addition of a CW audio filter to a

receiver can greatly improve its noise
response and selectivity, particularly if it is
an older or inexpensive model. Although
homebrewers usually include such a filter in
their original design, the average ham
probably adds a filter to his present receiver.
But which one? There have been numerous
articles and circuits presented in the
literature over the years. | have had more
than thirty articles published on this subject
alone! The object of this article 1s to present
some of the best circuits with their test
results so that hams can select the best CW
audio filter for their needs. Horiz — 20 ms/cm, BW=160 Hz

There are several facts that must be it \
considered when one rates the value of such )

a filter: -
. The bandwidth or selectivity of the filter, -_j_'"P”T"m” i

which determines the width and steepness
of the skirts of the filter passband.

Q

™

o
{

@]
n
;

--—3 dB

2. The slope of a keyed wave form after BW = 160 Hz

passing through the filter. Sharp rise and
fall times yield clean, crisp signals while a
slow rise and fall will ring and sound
distorted.

015

FILTER OUTPUT IN VOLTS (RMS)
=

;

3. The insertion loss, or gain of the filter, 1.e.
a comparison of the input signal to the

output signal. 9 8 8888
4. The cost and size of the components ¢ & @R ﬂgg

comprising the filter. FREQUENCY IN Hz

5. The power supply requirements, I.e. Fig. 1. Filter characteristics of the passive surplus
passive vs active filters. range filter.

200
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A Last. ..
Repeater Sophistication

ISR

Now at a realistic price you can have
“Touch-Tone” command functions,
autopatch, and control. It's the Signal
Systems Decoder.

MODEL TTD-1
12/16 BUTTON DECODER

Board $10.00

Kit: 12 button $77.00
16 button $88.00
Wired: 12 button $85.00

16 Button $98.00

\\ mr—*“.‘f"- '

-
T'I- --F-

' l‘-—o—l

I' Wi ag - -_ |
i "* “ 1 ‘-l. - ™
"’ S
Board 8.00
Kit 25.00
Wired 29.00

Here is the greatest buy on an identifi-
er you'll ever find.

Look for product review write-ups on
these and other exciting new pro ducfs

@)

H®E ® |
ke ."' SIGNAL SYSTEMS

eeee eeee 2650 Durango Dr,
. @ e Colorado Springs,

eeee eeee CO 80910
f’hane toll free 800-525-58390

*ROM-2 REPEATER-IDENTIFIER (CW-RTTY),

6. The flexibility of the filter, i.e. fixed
characteristics or variable selectivity,
variable frequency or both.

The surplus range filter has been used by
amateurs for more than 25 vyears. It i1s
passive, plugs directly into the headphone
jack, and inexpensive (52.25]. The charac-
teristics of this filter are shown in Fig. 1.

INPUT 7. & OUTPUT
€ X
i, 88 F-.n.-ﬁ 88 F:ﬁ 470 K
3 mH

7

Fig. 2a. Schematic of the 88 mH toroid filter.

Horiz — 20 ms/cm, BW=35 Hz

059
INPUT = .10 VOLT RMS

ey

r—3 dB
BW = 35 Hz

FILTER OUTPUT IN VOLTS (RMS)
N
i |

400-

R i T PR T
Fnigi bR E

FREQUENCY IN Hz

Fig. 2b. Characteristics of the passive toroid filter.
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Horiz — 20 ms/cm, BW=142 Hz
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Fig. 3. Characteristics of the 4 section, Twin-T
active filter (Ref. 2).

The insertion loss i1s high and the bandwidth
fairly broad. The keyed wave form 1s sharp
and CW signals sound good through this
filter.

Figure 2b shows the filter characteristics
of a passive filter design that has been
popular for the past few years'. It uses
inexpensive, surplus 88 mH toroid conduc-
tors. This filter is very sharp, 35 Hz band-
width at 3 dB down, and it also has a high
insertion loss. The keyed wave shape has a
slow rise and fall so CW signals have a
pronounced ringing.

Figure 3 shows the characteristics of a 4
section, twin-T, active filter”. This filter has
been designed to provide a reasonably nar-
row bandwidth and a clean keyed signal.
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Here’s the book for every ham who
wants to design and build a digital
repeater control “g'}stem (or who
wants to just think about doing
that). Contains sections on repeat-
ers, basic logic functions, logic cir-
cuit design, control systems, sup-
port circuits, mobile installations,
touchtone, plus a special section on
a “‘mini’ repeater control system.
224 pages.

Hardcover $7.00 Paperback $5.00

P

73 Magazine, Peterborough NH 03458

Enclosed is $§ — . Please send hard-
cover ($7)/Upaperback ($5) copies of
“*Digital Control of Repeaters™ to:
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- [‘ pompletaglip-to-date list of repeaters
Bi#he entire world! Maps pinpoint
nd Canadian repeaters and all
include call, location, fre-
Mencies and access requirements. The
tlas features a concise history of 2m
repeaters and a How To Use
Repeaters section by W2NSD/1. If
ou’re using repeaters now. . .if you’re
dlanning to join the fun on FM. . .you
need this book now! Send the coupon
in today.
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73 Magazine, Peterborough NH 03458

Enclosed i1s $ . Please rushi—&_
copies (@ §$1.50) of the 1973 FM
Repeater Atlas to:

Name
Address
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Fig. 4a. Schematic of the variable Q active filter.

Horiz — 20 ms/cm, BW=75 Hz
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Fig. 4b. Response of the variable Q filter.
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This filter provides signal gain and is fixed in
frequency and selectivity. The design is
fairly complex, requiring 9 transistors, 15
capacitors, and 30 resistors. CW signals
sound good through this filter.

Figure 4b shows the filter characteristics
of an active filter of fixed frequency but

Q 0 K

10 K AN
INPUT 50
O AN -
241 = EHJJPL.IT
$ +
‘_
056] 20K : DEE
T~
1!._...____
FREQUENCY

<

Fig. S5a. Schematic of the variable Q/frequency
active filter.
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Horiz — 20 ms/cm, BW=18 Hz

Horiz — 20 ms/cm, BW=56 Hz
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FILTER OUTPUT IN VOLTS (RMS)
~

variable QB. The keyed wave form is a slow
rising and falling wave form, but its slope is
good considering the narrow (75 Hz at 3 dB)
bandwidth. The cost of the filter is low since
741 operational amplifiers are available for
approximately 35¢.

Figure 5 represents a single active filter
that has variable selectivity and variable
frequency. The bandwidth can be made
extremely sharp, less than 9 Hz, or very
broad, greater than 300 Hz. The keyed wave
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4 R=59 K
BW=56 Hz

34

= R=7.2 K
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Fig. 5b. Responses of the variable Q/frequency
filter at different bandwidths.
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Fig. 6a. Schematic of the two stage active filter with a threshold detector between stages.

Horiz — 20 ms/cm, BW=16 Hz

INPUT = .2 V RMS

18 |

-— 3 dB
BW = |6 Hz

FILTER OUTPUT IN VOLTS (RMS)

O o o O
o o = O
w - @ o

1000
1500+

FREQUENCY IN Hz

Fig. 6b. Response of filter with threshold detector.

forms are particularly sharp, considering the
narrow bandwidths. The overshoot at a
bandwidth of 56 Hz should not be objec-
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tionable. The gain of this filter is strongly
dependent upon the Q setting, requiring the
operator to adjust gain, unless the filter is
followed by an audio stage with automatic
gain control.

The data shown in Fig. 6b is for a two
stage active filter with a diode threshold
detector between stages® The diodes prevent
low signals (such as QRN) from passing
through until the CW signal of the desired
frequency i1s present, which provides quiet
tuning between signals. The bandwidth of
this filter is sharp (16 Hz) and the keyed
wave form is good for this extreme band-
width. Signals through this filter do ring
somewhat and an interchange of capacitors
to obtain a slight mismatch and broaden the
bandwidth would help. The gain of this filter
IS near unity, and the frequency and Q are
fixed.

| hope this discussion will help in the
selection of the most suitable filter for your
application.

.. .W6AGX
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Archer (A) shoo's arrow Into bullseve of targei ( B). pushing plunger ]
(C) and releasing noose from latch (D). Weight (E) drops onto south e
end of see-saw (F). catapulting designated hitter (G) from the north |]
end. Bean-proof hard hat hits bottom of bass drum (H). waking %
sleeping dachshund (I) whe jumps up m
Squirrel, following the veterinary's M4
orders, jogs eagerly up the ramp into exercise wheel (K). tuming %%
pulley and gears (L). This rotates cooling fan (M) — a valuable side
effect in summer months but annoving in the winter -
worm gear (N). stirring up a whole can of worms (O). Partridge (P) |}
lunges at rising worms, pulling pin and releasing hot air balloon (Q). s¢
which raises antenna gain to a cool 85 dB (see M)

raising door on cage (J)

and turns ¢

Fantastic Breakthrough!

e following article describes how to

make a mobile two meter antenna with

a measured gain of 85 dB! Yes, that’s right,
eighty-five dB gain.

This antenna results from my need for a
high gain mobile antenna to go with a not
too sensitive mobile rig. After much experi-
mentation, machine shop work, and exhaus-
tive lab testing, the following antenna
emerged.

Construction should take only one even-
ing and the parts should not be difficult to
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get. The instructions should be followed
closely if optimum results are to be
achieved.

The base of the antenna is an SO-239
connector. To this, four 50.80 cm copper
radials are soldered into the holes provided
in the SO-239. Care should be taken to see
that a good ground connection is made to
the body of the connector. Now the main
radiator can be fabricated out of the same
material (#10 wire does nicely), the length
of the radiator being 46.99 cm. The element
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should be soldered securely to the center pin
of the SO-239 and be perpendicular to the
radials.

SWR measurements can be made and the
SWR adjusted by changing the angle of the
radials to the body of the S0O-239 and
trimming the main radiator if necessary. The
antenna was fabricated and taped to a
wooden stick attached to my car in order to
make the following gain measurements.

The output of my Hewlett Packard model
608A signal generator was connected to an
antenna and a signal level set into the mobile
receiver. The gain antenna was connected to
the mobile at this time. The gain antenna
was removed and a lab quality 5082 load
installed in its place. The signal generator
output was raised to achieve the same signal
level as before. The signal level out of the
generator had to be raised 85 dB to get the
same reference level in the mobile now with
the 50§22 load connected. This proved that
the gain antenna has a 85 dB gain over the
50§) load. What? You thought that it was
gain over a dipole, or was it over a quarter
wave whip, or was it over an isotropic
radiator, or was it over. .. ?

All too often this is the case. Gain figures
are bandied about without telling what they
refer to. Think of the term “dB gain’ as
meaning ‘‘more gain THAN.” More gain than
what? Do they tell vou? Is this ‘‘system
gain?”’ Is this power gain or voltage gain?
These questions should be asked when you
are told ““This antenna has — — dB gain.”

Dr. John D. Kraus in his Book, “Anten-
nas,” McGraw Hill, 1950, says, ‘“‘Gain is
always measured with respect to some re-
ference antenna. Since an isotropic source is
a hypothetical standard, it is common prac-
tice to make actual gain measurement with
respect to a 1/2 wave reference antenna.”

Unfortunately this is not always the case,
especially in the ham antenna field. Some
manufacturers rate their antennas over an
1sotropic source, while others rate them over
a ground plane and others may even rate
theirs over a 50f2 load! There is no agreed
upon standard.

Let’s look at the various standards and
compare them to one another.

An isotropic source is often used as it
gives the highest gain figures, i.e.,a 1/2 wave

12

dipole has a 2.15 dB gain over an isotropic
source (this 1s not the reason that all
manufacturers use isotropic source as a
standard, but the reason that some do). For
all practical purposes, let’s say that an
1sotropic source has the lowest gain figures,
highest numbers, of any antenna standard
that radiates efficiently. An isotropic source
exists only in theory. It is a point source,
infinitely small, that radiates equally well in
all directions of all planes. Think of the sun
as an isotropic source radiating light in all
directions throughout space.

A dipole, on the other hand, has directivi-
ty — therefore gain. If you put the same
amount of power into a 1/2 wave dipole and
all of it radiates, and yvou put the same
amount of power into an isotropic source
and allof it radiates, you will get more signal
broadside off the dipole than from the
isotropic source. You will get less signal
from the ends of the dipole than from the
isotropic source. A dipole has 2.15 dB gain
over an isotropic source. 2.15 dB is equal to
increasing the power 1.64 times. Another
way to say this is an isotropic source with
164W will be equally as strong as a 1/2 wave
dipole with 100W in the dipole’s best direc-

tion. Of course, the same dipole will be
much weaker than the isotropic source off

the ends of the dipole.

A quarter wave whip is sometimes used as
a standard. There is no exact measurement
of the gain of a quarter wave whip. It
depends on the size of the ground plane and
the height above ground. The Electronic
Industries Association Subcommittee has
agreed that a quarter wave whip mounted on
a ground plane 137 c¢m square and 152 cm
off the ground, operated in the 150 MHz
band has +1% dB gain over a 1/2 wave
dipole. Related to an isotropic source this is
+.65 dB gain.

Some manufacturers, in order to play the
numbers game, speak of voltage gain at the
receiver. A receiver connected to a 1/2 wave
dipole will have a voltage gain of 4.3 dB over
one connected to the imaginary i1sotropic
source (2.15 dB X 2 = 4.3 dB voltage gain).
Voltage gain as expressed in dB is twice that
of power gain in dB. For example, to double
the power is to increase it 3 dB. To double
the voltage is to increase it 6 dB. To increase
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the power ten times is 10 dB. To increase
the voltage ten times is 20 dB. Voltage gain
can be used if a manufacturer wants to show
large ‘““dB numbers.”

Another popular numbers game is to talk
of “system gain.”” Add the dB gain of the
two antennas together, one on each end of
the circuit, and a dipole now has a system
power gain of 4.3 dB over an isotropic
source, It has 8.6 dB gain if we start talking
of system voltage gain. Remember that this
8.6 dB gain is the gain of a dipole! Just think
of the numbers that we could come up with
for, say, a yagi.

One popular 5/8 wave antenna on the
market claims 3.7 dB gain (3.65 dB rounded
off) over an isotropic source. This comes to
1.5 dB over a 1/2 wave dipole, and you will
only realize that if you mount the antenna
1/2 wave above a ground plane. The 1/2
wave support pipe acts as part of the
antenna to give that additional 1.5 dB gain.
If you don’t mount it on a meter-long pipe
on your car (and who does) it’s only a 1/2
wave dipole with 0 dB gain over a 1/2 wave
dipole. This acts much like the coaxial
antenna where the whip portion is one half
of the antenna and the 1/4 wavelength sleeve
is the other half. A coaxial antenna has a
gain approaching that of the 1/2 wave dipole

it electrically resembles.
These large differences in gain measure-
ment are one of the reasons the FCC has

required amateurs under the new repeater
rules to know what gain their antennas
actually produce.

As a rule of thumb, a given antenna will
give equal gain as an antenna of similar size
if both are of good design. Don’t be misled
by SWR as a measure of antenna efficiency.
Remember that a 50§2 load loads well and
has an excellent SWR, but does not radiate
well. The gain of an antenna is directly
related to its size. You will not get 16 dB
gain from a four foot vertical two meter
antenna unless its gain is related to a piece
of wet string. Beware of small antennas that
have big gain figures.

So the next time one of your friends, or
even an enemy, tells you that his Super Wave
Grabber has 14 dB gain, ask him, “14 dB

over what?”’
...KITK]
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AN/APN-84 AN/CPN-2A

WANIED

HIGHEST PRICES EVER!

Needed immediately. Hundreds of dollars paid. Want complete units or
parts in any condition. AN/APN-84 consists of |IP-186/APN-84 Receiver-
Indicator and T-342/APN-84 Transmitter. AN/CPN-2A consists of IP-68/
CPN/2A Receiver-Indicator, T-230 A Transmitter and 0-18B Oscillstor,

WIRE COLLECT IMMEDIATELY FOR TOP PRICES!

Also wanted: RADIO SETS: RT-581/URC-9; AN/GRC-106; AN/ARC-51 AX:
AN/ARC-102: AN/ARC-94: AN/JARC-131: AN/APN-133; RECEIVERS: R-1388/
ARN-82: R-1391/ARN-83; TACAN; AN/ARN-52; PLOTTING TABLES: PT434/
ASA-13: AN/ARM-22: MD-B3A/ARN; SG-2A/GRM; SG-1A/ARN. We also purchase
ali Collins Modules and Plug in Units as well as Indicators and Controls. What have you
got in Military equipmeant/?

SPACE ELECTRONICS

div. of Military Electronics
76 Brookside Drive
Upper Saddle River, N.J. 07458
(201) 327-7640 TELEX 134-599

GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS, MISSOURI 63130 I

(314) 427-6116

ULTRA-SONIC RECEIVER — Ideal for remote
control projects, remote controlled TV, etc.
Complete with transmitter transducer, sche-
matic and instructions — 115 volt AC opera-

tion, 5 Ib. $6.00

L.E.D. 7 SEGMENT READOUT — MAN 1 TYPE —
NEW $2.75

L.E.D. SINGLE SEGMENT — STANDARD SIZE —
RED — NEW 35¢ 3/$1.00

MJE-340 TRANSISTOR — 300 VoIt NPN  $1.00

1000 PIV 2.5 Amp Sil. Dioae — 35¢ 10/$3.00
100/$25.00

|. THUMBWHEEL SWITCHES
- 0.5x2.125x1.78 — 10 position decimal $3.00
- 10 position BCD & Compliment $4.00
- End Plates  (per pair) $1.45

MINIATURE SIZE
-0.312x1.3x1.3 — 10 position decimal $2.50

- 10 position BCD & Compliment $3.75

- End Plates  (per pair) $1.00

0.1 Mfd 25 volt disc capacitor — %' dia. 10/75¢
100/$ 5.00

£5 Minimum Order. Visit us when in St. Louis.
Please include sufficient postage.

— —_—
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddie Brook, N. J.

Phone (201) 489-9000

GENERAL ELECTRIC

VOICE COMMANDER I

e Full Solid State FM Transmitter-Receiver
® 132-150 and 150-174 MHz/Size: 9.5" x 5.3" x 1.7"
e 1 watt output, .5 micro-volt sensitivity.

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried. Housed in high-impact, 2-section case.
All external hardware polished stainless steel. Top
section has transmitter and receiver modules, built-in
mike and speaker, antenna, carrying handle,
switches and controls. Bottom section has battery
power supply. Power connections to top section made

by plug and jack connection.

$ Includes rechargeable
nickel cadmium bat-
B tery pack and charger.

Crystals and tuning, add $50.

Proper chargers available
separately, each $15.

all

SEND FOR NEW
197372 CATALOG

Lots of 5 less 10% — $124.20
Lots of 10 less 15% — $117.30

TWO METER MOBILE UNITS

General Electric
Progress Line

14" or 177 case, complete accessories, fully narrow band.

MT/33, 12 volt, 30 watts, transistor

power supply . ........ . $1 58_

with wide band receiver. . . $143

MA/E33, 6/12 volt, 30 watts, vibra-

tor power supply . . ... ...... $88

with wide band receiver ..... $73,

MA/E33
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John J. Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

COMPROMISE
MULTIBAND

ANTENNAS

I[deas on antennas to use for the “impossible QTH™

Many amateurs, even when living in
private houses, encounter very diffi-
cult antenna installation situations. For in-
stance, supposing one has available only a
single elevated point to which an antenna
can be attached, one desires multiband
operation, there is no direct ground connec-
tion available at this point and one desires a
reasonably small and inexpensive antenna
structure.

It is assumed that one has tried a random
length wire or other antenna form near the
ground and found it unsatisfactory for
reasons of performance or because of TVI or
BCl problems. There have been many an-
tenna forms developed to satisfy the above
difficult installation conditions and their
designs have ranged all the way from high
quality trap or loaded designs (corres-
pondingly expensive) to fanciful “magic”
designs where full details of construction are
not made public.

This article does not describe any
“magic’’ type of antenna but rather tries to
go through a brief analysis of the various
antennas that one might consider for use
under the conditions stated and which can
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be simply home built and provide reasonable
performance. The form of antenna finally
arrived at 1s a triangular loop with some
special matching baluns. However, that is
getting somewhat ahead of the story and one
should first become acquainted with some of
the considerations involved with other an-
tenna forms under the installation condi-
tions that are postulated.

Remembering the installation conditions
and assuming that trap or loaded designs are
not considered because of their construc-
tional difficulty, tuning requiiements, etc.,
the first antenna form one might consider is
a short dipole.

Short Dipole

By a short dipole is meant one that is less
than a %A long. For instance one might have
a %A long dipole on 10 or 15 meters and
then consider operating it on the lower
frequency bands where it becomes a % or
even 1/8A long dipole. Naturally, the feed
point impedance of the dipole on the lower
bands will no longer match the coaxial
feedline to the dipole and a definite swr will
exist on the line. Perhaps one question that
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should be explored immediately, since some
compromises are going to be necessary in the
antenna design used, is the effect of swr on
the line and how much swr can be tolerated.
If the antenna/feedline system is a balanced
one where a balun is used to go from a
balanced antenna form to an unbalanced
coaxial transmission line, the line is run for a
reasonable distance at right angles to the
antenna plane, etc.; the power reflected back
from the antenna which it won’t accept
because of the feedline/antenna impedance
mismatch will be dissipated mainly as a heat
loss. This heat loss will occur in the line and
in the matching network used between the
transmitter and the line. Only a small
amount of loss will occur because of radia-
tion from the line.

So swr on the line need not necessarily be
a cause for worry regarding TVI and BCI
generated by excessive line radiation. The
main compromise that one has to accept i1s
regarding how much {transmitter output
power it can be tolerated to have lost via
heat loss. The exact loss accumulated with
any given type of transmission line and
under any given swr condition can be found
in antenna manuals. Figure 1 gives a brief

summary of the losses that can occur under
some typical conditions. For instance, if one

used 30m of RG 58/U cable and the line
had a 10:1 swr, the total loss would be 6.5
dB. In other words, slightly less than 25% of
the transmitter power would be accepted by
the antenna for radiation. If RG 8 were
used, the total loss would be 2.8 dB or
slightly over half the transmitter output
power would be accepted by the antenna.
The advantage of larger, low loss cable, if
one can afford it, is apparent when dealing
with a line having a high swr. For instance, if
a 30m RGS8/U line has a 5:1 swr, its total
loss is only 1.7 dB which means that about
2/3 of the transmitter output power still
reaches the antenna. This loss may be quite

Loss for 30m of
cable at 20 MHz

Additional loss Additional loss
for 10:1 swr for 5:1 swr

acceptable if it means that one can operate
on several bands with a compromise anten-
na.

To return to the short dipole, one can
find the input impedance of such an antenna
described in great detail for various lengths
of dipoles in many engineering texts. When
the dipole is a 2A long, its impedance is

between 50 and 70f{), depending upon

height above ground and the size of the
tubing used (a dipole constructed of tubing
and supported in the middle is assumed).
When the same dipole is used on a lower
frequency band, where its total length be-
comes Y%A, the input impedance rises to
about 800fl. Used on a still lower band,
where the total length is 1/8A, the im-
pedance becomes about 1300S2. These input
impedances are also highly reactive. Ob-
viously the direct connection of a coaxial
line to such an antenna would produce
excessive swr’s if the antenna were operated
on some band where its total length was less
than %2A. One idea that might be explored is
the use of a reverse type of 1.4 balun. That
is, step down the impedance by a factor of 4
on each band including the band on which
the dipole is '2A long. Theoretically, this

should produce an swr of from 4 to 5:1 on
each band, but in practice it is doubtful if
any balun will function properly with the
highly reactive impedance present. Also, the
performance on the band where the dipole is
%\ long is compromised. The short dipole,
as such, constructed from tubing, would
appear to be a poor solution to the com-
promise antenna problem. The only excep-
tion would be if the dipole could be con-
structed sufficiently large from sheet metal
or tubing to form a broad-band bow-tie type
dipole. However, this would require con-
siderable mechanical effort.

Short Vertical Antenna

The short vertical antenna deserves brief
mention because it has frequently’ been
accepted as a compromise multi-band an-

tenna for military applications. But usually a

4
:g 33}'3 fg o 3 f_a good ground system has been available, and
RG8/U 08 2 0.9 under such a condition the use of such an

antenna 1s feasible. A good example is

Fig. 1. Transmission line losses alone and addi-
tional loss for swr's of 10:1 and 5:1.

76

shipboard usage with steel-hulled vessels.
Some amateurs may have come across sur-
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SUFFICIENT TURNS
TO RESONATE ON
/ DESIRED BAND

G_lﬂ p

| »3-6 FERRITE RODS
o= I BUNCHED TOGETHER
a 3

S ey

500 | 500

@
COAX LINE

Fig. 2. Ferrite loop antenna for single band
operation.

plus AN/BRA-6 tuners which belonged to a
standby HF antenna system. A vertical
antenna (unloaded) of some 5—7m in length
was connected directly to a coaxial cable,
when possible of up to RG 17/U size, and
the tuner used at the end of the coaxial
cable run next to the shipboard transmitter.
Such a system was feasible since if one looks
at the base impedance of a vertical antenna
it will be found to vary from about 302
when the antenna is %A at the operating
frequency, to 10£{2 when the antenna is 3/8A
long, to somewhat less than 5{2 when the
antenna was 1/16A long. So, even as a short
vertical, the antenna did not produce swr’s
of much more than 10:1 on the transmission
line. The overall result was that with an
inherently low-loss transmission line, a good
portion of the transmitter power was ac-
cepted by the vertical radiator which in
itself, since no base tuning or loading was

involved, could be temporarily clamped to
any elevated portion of the ship’s structure.

If one does indeed have a very good
ground system that is large enough to be
effective (%4A or longer) even on the lower
frequency bands, a remotely tuned, non-base
loaded vertical is a good compromise anten-
na to consider. A tin sheeted roof, for
instance, might provide such a ground. How-
ever, if one does not have an adequate
ground, the vertical with short radials will
not work any better than a short dipole. The
only type of vertical that might be satisfac-
tory without a ground system is one %A
long. Such an antenna is not physically
feasible normally on the lower frequency
bands.
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Loop Antennas

A loop antenna is not normally thought
of being much of a transmitting antenna,
except in its larger forms when it is the size
of a Quad element. Some designs using small
loops for the frequency of operation in-
volved have been developed for military
purposes where a high angle of radiation was
desired and the loop used as a field antenna
located close to the ground. In this case, the
loop was resonated for each particular
operating frequency using a tuning network
located at the base of the loop. Some twenty
odd years ago some amateurs experimented
with extremely small loops (on the order of
60 cm diameter) for apartment type usage as
transmitting antenna. Such experimentation
continues even foday. Several European
amateur magazines have described ferrite
stick loop antennas, such as shown in Fig. 2,
for use as transmitting loops for difficult
antenna locations. Such loops are tuned for
operation on one band only, although of
course they can be bandswitched once the
constants for each band have been found by
experimentation. The capacitor divider net-
work shown on the loop in Fig. 2 is used to
resonate the loop on the operating fre-
quency for maximum output while at the
same time using the variable capacitance
divider to match the impedance of the
coaxial feedline fora 1:1 swr.

10001

1001

101

031

'D;I t + + - B —
.2 4 6 .8 1.0 1.2

CIRCUMFERENCE OF LDOP IN A

Fig. 3. Radiation resistance of a loop as a function
of its size.
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TECHNICAL AID GROUP

The Technical Aid Group is a group
of hams who have indicated a willing-
ness to share their knowledge and
skills with others. They have volun-
teered to be of service to fellow hams
and do so without compensation. If
you have a technical question, look
over the list to see who has competen-
cy in the area of your question. For
many of the TAG members, descrip-
tians of all areas of expertise would be
lengthy, so an abbreviated description
is given. When stating your problem,
give as much information as possible
and clearly state the difficulty. En-
close a SASE for reply.

For those hams who have a desire
to share, the TAG is the thing for you.
Send a brief note requesting the mem-
bership form, fill it in and send it
back. It asks a few questions about
your qualifications, and there 1is a
check-list to indicate your fields of
competence. These cover all modes
currently used by hams, antenna de-
sign and theory, transmitter and re-
ceiver design for HF, VHF, and UHF,
logic, ICs, general help, and other
areas. As more members are added,
their names and addresses will be
published.

Robert Perlman WB2VRW, 3
Josten Place, Hudson NY 12534, Elec-
trical engineering student. Will help
with Novice transmitters and receiv-
ers, and any help for beginning hams.

Thomas Laffin WIFJE, Box 133,
Hillsboro NH 03244. Radio communi-
cations technician. Special aid to ex-
CBers and those who need terms in
easily understood terms; aid to Nov-
ices and Techs interested in MARS,
RACES, CD, and CAP; how to build
and scrounge parts; assistance on ham
history, ATV, microwave, and general
help.

Theodore Cohen WAHUME, 8603
Conover Pl., Alexandria VA 22308.
Geophysicist. Specially prepared to
answer questions about SSTV and
ATV.

J. Bradley Flippin K6HPR, 116
Montecito Ave., Apt. M., Monterey
CA 93940. Electronic engineer. Help
with RTTY, data processing and pro-
gramming, general.

fra Kavaler WA2ZIR, P.O. Box 54,
Flatbush Sta., Brooklyn NY 11226.
Electrical engineer. Assistance offered
in theoretical aspects of electricity
and electronics from dc to UHF,
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design of equipment, computer pro-
gramming, and signal circuit (failsafe)
design.

John Teich WB2JAE/6 Ruddock,
Cal Tech, Pasadena CA 91109, Novice
and rig problems, solid state and logic
circuitry.

David Felt WB6ALF, P.O. Box 261,
Sierra Madre CA 91024, Electronics
engineer. Qualified help in logic, digi-
tal and analog design, solid state, AM
and TV.

Robert Groh WA2CKY, 65 Rox-
borough Rd., Rochester NY 14619.
Communications engineer. Bob can
lend a hand in HF and VHF transmit-
ter and receiver design as well as
solid-state logic and digital techniques.

Carl Miller WA6ZHT, 334 Paragon
Ave., Stockton CA 95207. Computer
technician. Carl's specialty area 1s
solid-state QRP.

George Daughters WB6AIG, 1560
Klamath Dr., Sunnyvale CA 94087.
Research associate. HF transmitter
and receiver, SSB, and solid state, are
George’s fields.

D. Hausman VE3BUE, 267 North-
crest Pl , Waterloo, Ontario, Canada.
Student. Novice transmitter and re-
ceiver problems as well as logic, digital
techniques and 1Cs.

Hugh Wells WoWTU, 1411 18th St.,
Manhattan Beach CA 90226. Elec-
tronics instructor. Hugh can help with
AM. Novice problems, VHF-UHF re-
ceivers and converters, solid state, test
equipment, FM and repeaters, and
general help.

Charles Hill WA 7L Q0, 4005 Camp-
bell St., Baker OR 97814. Student.
TV, Novice transmitter problems, and
logic.

John Perhay WAPDGW, Route 4,
Owatonna MN 55060. EE technician.
John will help with RTTY, AM, SSB,
Novice gear, HF transmitters and re-
ceivers, solid state, 1Cs, and test equip-
ment.

Ron Thomas WSQYR/6, 1928 S.
Beverly Glen Bivd.. Apt. 12, Los
Angeles CA 90025, tel. 556-2721.
Commercial communications experi-
ence. Ron is willing to assist with
beginners’ problems, theory and regu-
lations.

Jim Jindrick WA9QYC, 801
Florence Ave., Racine WI 53402. Con-
sulting engineer. General help as well
as HF, VHF, and UHF antennas,
transmitters, and receivers.

William Welsh W6DDB, 2814 Em-
pire Ave., Burbank CA 91504, Elec-
tronic engineer. Beginner's problems,
code instruction, theory and regula-
tions.

Ken Knecht W2GYF, Box 39,
Chintondale NY 12515. Televsion
engineer. TV video, logic, and digital
technigues.

Tom O'Hara W60ORG, 10253 E.
Nadine St., Temple City CA 91780.
Communications engineer. RTTY,
TV, AM, SSB, VHF antennas, trans-
mitters and receivers for HF through
UHF, solid state, and general help.

Bruce Creighton WASJVL 2517
Metairie Ct., Metairie LA 70002. Elec-
trical engineer. Antennas, Novice
problems, solid state, logic, digital
techniques, test equipment, and gen-
eral help.

Tom Borok WB2PFY 215-33 23
Rd., Bayside NY 11360. Student.
Tom is especially qualified to help
Novices with their problems with
transmitters and receivers, HF and
VHF antennas, HF receivers, test
equipment, and surplus, Morse code
instruction.

Roger Taylor K9ALD, 2811
William St., Champaign IL 61820.
Engineer. Roger is adept with_ AM,
SSB, antennas, solid state, logic and
digital techniques, ICs, test equip-
ment, and other general help.

Orris Grefsheim WA6UYD, 1427
W. Park St., Lodi CA 95240. TV
technician. Orris is capable of assisting
in all fields of amateur work, DC
through UHF, logic as well as Novice
help.

John Allen K1FWF, 112 Edgemoor
Lane, Ithaca NY 14850. Technical
director. John's areas of assistance are
VHF and UHF antennas, receivers,
and transmitters, sohd state and digi-
tal techniques. ICs, and SSB.

Eugene Fleming WQHMK, 1327
Prairie Rd., Colorado Springs CO
80909, Radio and television repair
experience. Eugene will be glad to
help with HF transmitters, receivers
and test equipment. In addition to
letters, he will accept open reel tape
and braille correspondence.

Roger A. Baim WBYBDP, 2753 W.
Coyle, Chicago IL 60645. Electrical
engineer. Roger conducts Novice and
General Class code and theory courses
and will be happy to assist those
seeking licenses.
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/—WIRE OR TUBING

(A)

\—TUEING

TO BALUN

4—\—WOODEN CENTER SUPPORT
4—TUBING OR WIRE

(B)

\TUB:NG

TO BALUN

Fig. 4. The forms of triangular loops which lend
themselves to single point support at the base.

Such miniature loops work to a degree
but no one will deny that they are extremely
inefficient. If, however, one starts to investi-
gate the loop possibilities somewhere be-
tween those of the quad size loop and a
miniature loop, some interesting results oc-

cur. For instance, Fig. 3 is a plot of the
impedance of a loop as a function of its
circumference in wavelengths. The i1m-
pedance for a loop less than a wavelength in
circumference is approximately equal to:
197 x (Circumference in \)4

The impedance falls off very rapidly as
the size of the loop becomes small in terms
of wavelengths. But, nonetheless, the values
themselves do remain within manageable
limits if the loop is not made extremely
small.

There are many designs that one can
develop from the loop antenna idea if one

studies the chart and some of the impedance
matching transformers described later. For
instance, a “‘loop” using the forms of Fig.
4(A) or (B) and having a total circumference
of from 9 to 12m are quite feasible usinga
combination of aluminum tubing and heavy
wire construction. Such a loop on 15 meters
will have a circumference of about a .75
wavelength and hence an impedance of
about 40£2. On 20 meters it is about .SA
with an impedance of 12£{2. On 40 meters
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the circumference is .25A with an impedance
of about 1-2£2.

Feeding such a loop with a coaxial line
directly (but through a balun for symmetry)
would not produce an intolerable swr on 15
or 20 meters but there would hardly be too
much hope of any performance on 40
meters. Since a balun has to be used anyway,
it would be better to raise the impedance of
the loop by a fixed factor to provide a
somewhat better match on 40 meters. For
instance, if all impedance levels were raised
by a factor of four, the 15 meter impedance
would be 16082, the 20 meter impedance
48() and the 40 meter impedance 4—8f..
The 15 meter swr still remains tolerable, the
20 meter matching has been considerably
improved, and at least there is a better
chance of getting some power into the
antenna on 40 meters.

The method to accomplish these im-
pedance changes is a little bit different than
the usual 4:1 balun which goes from say
50£2 unbalanced to 200f2 balanced. Here we
would like to raise the balanced (antenna)
impedance while going from a balanced to
unbalanced condition. This can be done by
using either one or two standard toroid
balun kits but wound as shown in Fig. 5.
What is done is that the balanced load
(antenna) is first transformed to an un-
balanced load by one toroid winding. Then a
4 times unbalanced to unbalanced step-up

LINE
e
L2
MG 3 - S
ANT.
e Mep <
3 &

TO TO
UNBALANCED UNBALANCED
i+ I*'4 STEPUP

Fig. 5. Two baluns are required. Each can be
wound on half of a toroid or on two separate
toroids.
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toroid winding is used to go into the coaxial
line. The two windings may be placed on
one toroid core by having each winding
occupy half of the core or separate cores
may be used.

The low base impedance of this type of
antenna allows construction to be simplified
since the base insulator need not be a good
RF insulating material. For instance, if the
antenna form of Fig. 4(A) is constructed by
having each of the V arms being a length of
TV mast or other tubing, the base plate
where they come together can be a hard
wooden board to which they are bolted.

Theoretically the efficiency of such a
loop antenna, except for the line losses, can
be quite high since it is dependent on the
ratio of the ohmic losses of the antenna
structure to the impedance on each band.

If the antenna structure is constructed
carefully such that the ohmic loss is a small
fraction of an ohm, one can even expect that
on 40 meters most of the power accepted by
the antenna will be radiated. In practice, of
course, the theoretical efficiency is never
achieved for a number of reasons. The
baluns do not function exactly as desired
with low impedance loads, the bonding
between antenna sections will invariably
introduce some ohmic loss, etc. Nonetheless,
the antenna will radiate and definitely get
some signal coupled into space from hope-
fully an elevated position from which it can
do some good.

As was mentioned before, one can de-
termine various other small loop designs,
depending upon the space available to con-
struct the loop and the bands on which one
wants to operate.

Transmission Line Tuner

A tuner is invariably required in the
transmission line if one is going to accept a

o) COAX LINE
I TO ANTENNA
X

7 5.

Fig. 6. Simple transmission line tuner to couple
coax line operating at a high swr into a transmitter
requiring 50—70§2load at a low swr.
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coaxial line operating with a high swr. Some
transmitters will accept and load into coaxial
lines directly which have a high swr. This is
particularly true for some low-power Novice
class designs but is generally not true for the
usual SSB transceiver which will not tolerate
a line swr of over 2:1. Usually, however, one
also has to use a low pass filter in the line
after the transmitter to eliminate TVI prob-
lems. Such filters if they are to operate
properly and provide their design harmonic
attention must be operated in a “flat™ line.

There are various forms of tuners that
one can find described in the various hand-
books and magazines. I have used the design
of Fig. 6 very successfully with a number of
experimental antenna designs and with co-
axial lines operating at high swr’s. It is the
familiar ‘“‘trans-match™ design. Extra capa-
city has to be added across the terminals
“XX" for use on 40 and 80 meters. The
exact value depends on the impedance being
matched and will vary from 100—-500 pF.
Another variable capacitor in series with the
output is sometimes shown with this design
coupler but I have rarely found it to be
absolutely necessary if the coil tap point is
carefully adjusted. The varable capacitor is
set at maximum to start the tuning process
and the coil tap point, using the minimum
amount of inductance found which produces
the minimum swr on an swr meter located
between the transmitter and the tuner (the
transmitter was initially tuned up using a
dummy load). The variable capacitor is then
tuned to further lower the swr and the
process repeated until the lowest possible
swr is obtained. As a final check, a field-
strength meter should be used to check that
the coil tap position used also provides the
best field strengths.

Summary

Under the initital environmental and con-
structional restraints stated, a small loop
appears to offer the best chance of achieving
a degree of satisfactory multi-band operation
until a more sophisticated multi-band an-
tenna can be installed. The charts and
example presented should allow one to
arrive at a design which satisfies almost any
immediate need.

. . -W2EEY
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Price — %2 per 25 words for non-commercial
ads. $10 per 25 words for business ventures. No
display ads or agency discount Include your
check with ordes

Deadliine for ads s the 1st of the month two
months prior 1o publication. For example:
January 1st is the deadline for the March issue
which will 'be mailed on the 10th of February

Type copy. Phrase and punctuate exactly as
vou wish it 1o appear. No all-capital ads.

We will be the judge of suitability of ads. Our
responsibility for errors extends only to print
ing a correct ad in a later issue

For $1 extra we can maintain a reply box for
yOou.

We cannot check into each advertiser, so Caveal
Empitor .

SSTV FOCUS/DEFLECTION COIL
KIT for K7¥YZZ 1%" Plumbicon type
camera circuit (re. 73 Magazine, Sept.
72) complete with reprint article.
$19.95 postpaid in U.S. and Canada.
Also fast scan 1% coil kits as well as
many other SSTV kits, parts and
plans. See regular ad elsewhere in
magazine. Write or phone for free
catalog. ATV RESEARCH, 1301 N.
Broadway, Dept. 73C, Dakota City,
Nebr. 68731.

PC BOARDS, CW Time Identifier
$12.50, RTTY Speed Converter
$5.00, TT Decoder $6.50 300 MHz
Decade Scaler $1.95. All boards sent
ppd & drilled. Many others available.
Charles R. Sempirek/K8BWDC, Rt 3,
Box 1, Bellaire, Ohio 43906.

ACTIVE HAMS — Monthly mailer of
reconditioned and new equipment
specials. Sell — Buy — Trade. Write
Associated Radio, 8012 Conser, Over-
land Park, Kansas 66204.

DELMARVA HAMFEST, August 19,
1973. Harrington Fairgrounds. Regis-
tration fee $2 advance, $3 at the gate.
For information, write Delmarva
Hamfest, Inc., Route 2, Box 90,
Laurel, Delaware 19956.

FOUNDATION FOR AMATEUR
RADIO annual Hamfest Sunday 21
October 1973 at Gaithersburg, Mary-
land Fairgrounds.

GREATER INDIANAPOLIS HAM-
FEST, August 12, 1973, Gas Co.
Recreational Area, 2 miles east of
Emerson Ave., on Thompson Rd.,
P.O. Box 19449, Indianapolis, Ind.
46219.

COMPLETE SET: 73 Magazine, Vol-
ume 1, Number 1 to Present, $100
plus postage. Arthur E. Boyers, 719
Randolph, Topeka, Kansas 66606.
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EQUIPMENT FROM 73
The following list of gear, unless

ﬁ) otherwise noted, consists of brand

new equipment purchased for testing

some remain unopened in original
cartons. We are offering this gear at a
considerable discount on a first-come-
first-served basis.
Heath IB 101 and

Vanguard Scaler $250
Miida Digipet 60 counter with

Digipet 160 converter $400
Tempo CL 220 220 xcvr $265
HR2MS 8 ch scanning 2m xcvr

15W $255
TME-H-LMU 16 ch scanning

revr 6/2/%/m $255
Digital Logiclocks $80
Midland 13509 220 xcvr $200

Midland 1520 hand-held 2 meter $190

SBE 450 450 xcvr $340
Clegg 27B 2m xcvr $380
Dycomm 2m repeater $425
Standard repeater $550
HR-6 25W $190
Wilson 6 el. 20m beam $250
(pick-up only)

Wilson 7 el. 15m beam $250

(pick-up only)

RARE BARGAIN! 500 milliamp RF
meter with 12 watt 50 ohm dummy,
9.50. 3, 10, Or 15 amp RF, very few,
act fast, at 3.75. Remit Money Order
or bank check. Shipped postpaid.
SSTV, P7, 5 to 10 inch electromag-
netic and electrostatic focus, 13.50 to
26.00. 16¢ SASE complete specs,
prices all types. Lotz W5HCO, 750
Florida Blvd.,, New Orleans, La
70124,

REWARD for information leading to
recovery of stolen YAESU FT-101
s/n82G12279/CW, 1.8 MHz, CW filter
installed; REGENCY HR-2
s/n03-02030, WAGF, 7216 Valleycrest
Blvd., Annandale VA 22003 (703)
560-5229.

HOOSIER ELECTRONICS — Your
ham headquarters in the heart of the
Midwest where only the finest ama-
teur equipment is sold. Individual,
personal service by experienced and
active hams. Factory-authorized deal-
ers for Regency, Genave, Drake,
Standard, Clegg, Ten-Tec, Kenwood,
Tempo, Midland, Galaxy, Hy-Gain,
CushCraft, Mosley, Ham-M, Hustler,
plus many more. Orders for in-stock
merchandise shipped the same day.
Write or call today for our quote and
try our personal, friendly Hoosier
service. Hoosier Electronics, R.R. 25,
Box 403, Terre Haute, Indiana 47802.
(812)-894-2397.

WARREN HAMFEST, Largest family
style Hamfest in East. Sunday, August
19th, @ Famous Yankee Lake Park.

Giant Fleamarket, Swimming, Pic-
nicking— All Free. Details QSL
W8VTD.

TUBES, RECEIVING AND TRANS-
MITTING. Many oldies. What do you
want and what will you pay. B. Weed,
283 Davis St., Northboro, Mass.
01532,

HAMFESTERS 39th Hamfest and Pic-
nic, Sunday, August 12, 1973, Santa
Fe Park, 91st and Wolf Road, Willow
Springs, Illinois, southwest of Chi-
cago. Exhibits for OMs and XYL's,
Famous Swappers Row. Information
contact John Raiger K9DRS, 8919
Golfview, Orland Park, Illinois 60462.
Tickets write Joseph Poradyla
WAQIWU, 5701 So. California Ave.,
Chicago, IlI. 60629,

2M FM TRANSCEIVER — Denshi
(identical with Ross-White — see 73's
review, April 1972, p.99). 13
measured watts output. 12 channels,
Sentry precision, .0005 crystals,
146.04/64; 13/73; 16/76; 19/79;
22/82; 25/85; 28/88; 31/91; 34/94;
94/94; 52/52. Accessories, manual,
extras, original carton. Phelps-Dodge
5/8 wave 3.5 db gain antenna, trunk —
roof mount. Two months old — too
much traveling non-repeater-served
areas. $355 complete. Delivered con-
tinental U.S. WAITGNX, Bob
Reinhart, 11 Old Field Road, Roway-
ton, Conn. 06853.

“DON AND BOB" new guaranteed
buys. Triex MW50 Tower 250.75;
MWGE5 331.50; W51 (FOB Calif.)
386.00; HAM-M 99.00; TR44 59.95;
AR22R 31.95; HyGain THBDXX
139.00; 204BA 129.00; TH3MK3
114.00; Mosley CL35 149.00; CL33
124.00; TA33 114.00; MCQ3B 91.00;
S402 143.00; MP33 90.00; Belden
8214 RG8/U foam coax 17¢/ft; 8448
Bwire rotor cable 10¢/ft; Mallory
2.5A/1000PIV epoxy diode 29¢;
Write spetific needs new panel meters,
many stock;+ quote discontinued
tubes; Quote Clegg FM27B; Halli-
crafters FPM300A; Standard; Regen-
cy; Eimac; Midland 2MFM; Collins
and CDE replacement parts stock;
Hardbound technical magazines, many
types from Petro Library 3.00/yr,
write needs. 9pin ceramic 6LQ6 sock-
et 50¢: 6V/12V/24V/1.5A trans-
former 2.49; 135V/500MA-6.3V/3A
2.95; All items guaranteed, shipping
charges collect. Madison Electronics,
1508 McKinney, Houston, Texas
77002 (713) 224-2668.

CANADIANS, FREE 120 page elec-
tronics catalog, ETCO-B 464 McGill,
Montreal.

GIANT N.E. CONVENTION spon-
sored by FEMARA Sept. 29& 30 at
Dunfey’'s Hyannis Resort on Cape
Cod. Huge flea market, seminars, FM,
SSTV, NEDXCC, AMSAT, YL trips, 2,
pools, golf, beaches, sailing. Early bird
registration still only $3 from
W1ZQQ, 17 Barnes Ave., E. Boston,
Mass. 02128. Special early bird hotel
discount available.
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PLASTIC ENGRAVED CALL
PLATES w/pin $1.25. WA2UUY, 15
Vincent St., Parlin NJ 08859.

HOMEBREW I1KW LINEAR W/PS
$85. ATV camera #XT1A $65. Home-
brew ATV 15W xmtr $30. Christie,
92-25 175th St., Jamaica NY 11433.

GONSET Communicator |1l 2 meters.

$100, Gonset 3063 2 meter power
amplifier $75, package $150; Motor-
ola P-33BAC with Ni-Cads 94/94
34/94 $125; Heath HX-20 $110,
HR-20 $75, HP-20 $25, HP-10 $35,
Hustler 80-10 mobile antennas mast
mount $35, package $145; you pay
shipping — W5PNY, 2506-A 35th St.,
Los Alamos, New Mexico 87544,

WANTED OLD RADIO TRANSCRIP-
TION DISCS. Any size or speed. Send
list and details to Larry Kiner, W7FI12Z,
7554 132nd Ave. N.E., Kirkland,
Wash. 98033.

ROANOKE DIVISION CONVEN.-
TION — Sept. 14—16, 1973, Reston,
Va. (near Dulles Airport) Unusual
wide interest programs and sessions.
Write K4AMD, Box 7388, Warrenton,
Va. 22186.

BAHAMAS, Great Exuma Hillside lot
three way take-off, 80 feet by 125
feet, $3,000 or nearest. Photos avail-
able. Talbott, 940 Dellwood, Victoria,
British Columbia.

FINDLAY ANNUAL HAMFEST,
Riverside Park, Findlay, Ohio =~
Sunday, Sept. 9 — Advance Donation

Tickets $1.00 from C. Foltz W8SUN,
W. Hobart, Findlay, Ohio 45840,

HP416A ratiometer $125. Gertsch
RT-5R ratiotransformer like new
$100, Beckmen 7250 BR counter
$35. Frequency standard — late model
NAVY — URQ9. 5 1, .001 MHz
output, 220 VAC or 24 VDC emer-
gency input. Similar in specs to a
Sultzer 5 with 5P supply $1000. Will
consider trade for surplus video equip-
ment.. Norman Gillaspie, Box 2124,
Monterey, CA. 93940.
1-408-375-7424.

WANTED!! Engineer/Technician

ready to meet the challenege of

exciting new products. We want a

sharp man with experience and ideas
staff of
ISC/Clegg. Great opportunity for the

to join the technical

right man. contact Ed Clegg at ISC,
Clegg Division, 3050 Hempland Road,
Lancaster, PA 17601. (717-299-3671)

MIX PLEASURE WITH PLEASURE.
1973 Hamburg International Hamfest
on Sept. 15 only 45 minutes from

fabulous Niagara Falls. RV parking for

weekend only. $2.50 with hook-up.
Details: Valerie Orgera K3KQC, 187
Main, Hamburg, N.Y. 14075.

DRAKE 2C Xtal Calb. with 2C Q and
Drake 2NT xmtr. $295.00. Like new.

Bart Burne, 1725 Wyoming Ave,,
Scranton PA 18509.

FOR SALE! Hammarlund FM50A. 35
watt FM transceiver with remote and
manual, very good condition, $135.
With xtals for C.A.P. $160. Shipping
paid. Patrick Butler, 1833 N. Indiana,
Peoria, 11l. 61603.

WANT HP-35 CALCULATOR, certain
toy trains; cash or trade FT1I31
ML-2. Describe trains by Iettering/
numbers, not by age. K9CMN, 3381
Howell, Miiwaukee, Wis. 53207.

COMPLETE STATION $525 firm or
separate as listed, HT 37 $185,
SX101A $1565, HA 2 with PS $125,
Home Brew Linear (matches HT 37
1000 Watts) $100, D104 $15, John-
son Matchbox two element 2 mtr
collinears with stacking kit $25; will
not sell separate before chance to sell
complete. Also have back issues of
QST from 1925 up — most complete
— send SASE for list — would prefer
to sell complete. Write K1VNE,
Tom, 22 Lockwood St., Bellows Falls,
Vt. or call days 802-254-9988,
802-463-42089.

WILL PAY $4.00 each for magnetic
tapes for IBM MT/ST Selectric Com-
poser. Must be in top condition. Box
UN11M, 73 Magazine, Peterborough
NH 03458.

TALK POWER!

NEW!!

440 MHz PREAMPS

— - rmam w3

postpaid
Model 432PA

h

TEMPO POWER AMPS up to 135 W
output with 1 to <

25 W drive ==
from mobile, iff ==
base or HT... P

Solid State
Micro-Strip Circuit.
Ready-to-go,
cables supplied.

7 Models

All U.S. Made. 252 1W/25W
In stock. Shipped 533; "j’:ﬁ%ﬁ
the same day U.P.S. 802  10W/B5+W
prepaid, Cashier's 1(?(?22-3 m:-m ggﬂ

1002-3B8

ERICKSON
COMMUNICATIONS

Check or M.O. 1W/120+W

4657 North Ravenswood Avenue
Chicago, Ill. 60640 (312) 334-3200
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Two stage KMC Bipolar and MOSFET Preamp for UX, FM, ATV &
Space Work. Typically 3.6 dB NF for excellent weak signal
reception. 20 dB Gain, 20 MHz Bandwidth, 12V dc, with metal case,
postpaid and guaranteed, Model 432PA Only $29.95.
Super sensitive Model 432PC — as above but very low noise K6007
input stage, 1.5 to 2.0 dB NF $69.95.

$54.95
postpaid
Model 432PA-1

Preamps with all the above teatures pius ac Power Supply ana Die
Cast Cabinet:
Model 432PA-1 (3.5 dB NF) $S54.95
Model 432PC-1 (1.5 to 2.0 dB NF) $94.95

Write tor our new catalog of

JI @lm @L VHF/UHF Converters and Preamps.
P.O. Box 112
I n L Succasunna NJ 07876

laboratories 201-584-6521
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SPINOFFS:

Charles J. Vlahos WB2ICV
15 Indian Drive
Woodvliff Lake NJ 07675

FROM NASA
Tl TEIE
RADIO AMATEUR

robably better than anyone else, the
Pradiu amateur fully recognizes that one
of the great sophistications of our space
program has been radio communications.
The many successes of our manned and
unmanned capsules and satellites are old hat
by now, but consistent success obviously
would not have been possible without sig-
nificant advances in telemetry, communica-
tions, and more specifically, electronics.
Probably no industry in the world, at any
time, has advanced the state of the art of
electronics as has NASA, through its vast
network of contractors and subcontractors.

Fortunately for general industry — and
for the radio amateur — NASA and the
Atomic Energy Commission have established
a program to disseminate much of this
information to the general public. NASA
calls this program the *““Technology Utiliza-
tion Program.” Its purpose is just what it
says, to pass on to the public those develop-
ments which could have potential use out-
side the aerospace and nuclear communities.
The object of all this is to allow NASA and
the AEC to earn for the public an increased
return on the public’s investment in aero-
space and nuclear research and development
programs. The whole concept is often refer-
red to as the “spinoffs’ from space.

In the course of my work, I have been
privileged to review many of the publica-
tions published for this purpose by NASA.
While many of the offerings are highly
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specialized and mostly applicable to indus-
try, we did note a few that are worth passing

on to the radio fraternity.
What follows are selected extracts that

appeared in recent NASA bulletins, more
specifically, SP-5942(01) and SP-5943(01).
The first bulletin is entitled, ““DC Power
Circuits™ and the second, ““Testing Methods
and Techniques: Testing Electrical and Elec-
tronic Devices.”” Both bulletins are available
through the National Technical Information
Service, Springfield VA 22151, at $1.00 a
copy. Each bulletin also includes a reader’s
service card for additional information.

AC. ; _
SOURCE
777

Di ——

H e

O A
ce

|

D3

P Pt
D2

OB

lCl
>

Fig. 1. Dual-voltage power supply with increased
efficiency.

You will note in each case values of
electronic components are omitted. This was
not an oversight, as the bulletins do not as a
rule show the value of the specific compon-
ent to use. It’s quite possible that sending in
the reader’s service card mentioned above
will bring the reader this additional informa-
tion. On the other hand, the more know-
ledgeable and enterprising amateur can sub-
stitute his own values and still get the

83



Outperforms

ALL OTHERS!

NOW- S

Bomar Dealers have ample stock
for all popular 2-meter transceiv-
| ers and scanners plus certificates
| for special crystal needs.

WRITE FOR NAME OF NEAREST DEALER |

\
, SUMAR

CRYSTALS

\ the “long playing” crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave., Middlesex, N. ). 08846
Phone (201) 356-7787

VARIABLE CAPACITORS

J-sections, $00-400- 140 pf. Receiver Lype, ceramic insulation. 2 3/4™ x
3 1/8" x 4% L. 3/8" d. x 24" 1. shaft reduced to %' at end. $2.50
S-section, 400 pf. per section. Good xmtr loading cap. 3% h. x 2 3/4"
w. % 67 | Shaft /8" d. x 5/16™ |. Shpe. wi. 4 lhs. Only 25 in
L S e L W s R e each $3.95,
MINIATURE CERAMIC TRIMMER. Ere, marked 9-350. 7-45 pl.
R N A e ittt T T R e O My SR each S
d-sections, 20 pl. per section, with vernier drive. Good for vhi tuners,
converters, 1/8" d.shalfl ..........0.0.... Todea., 3 for $1.85

RNOB for 1/87 shaft, black, push-ontvpe. ... ................ 10¢

ELECTROLYTIC CAPACITORS

4000 mi, 25 vde. Ind. Cond. Co. | 7/8" 4. x 44" I. Black bakelite

- each £1.50
2000 mi, 30 vde, Sprague. 1 3/8” x 2 3/47 Twastprong

OO mi, 100 vde, Gen. Instr. Plugs into octal sockel. 1 3/8" d x 3'%"".

each 40¢

10 mi x 20 mi, 450 vde, Aerovox. 1 3/8" x 3", with mounting

e T P g R e 4 vach, 6 for $2.00

500 mf, 25 vde, Gen, Instr, 17 d. ~ 2% L ... .. 0N ea.. 6 for $2.00

30 mf x 30 mi x 20 mi, 500 vde. Pyramid. 1 3/8" x 3" Twistprong
.................................. 75¢ each, 3 for £1.90
30 mf x 10 mi, 450 v. & 20 mf, 25 vde, Mallory FP, 1" d, x 37 L
TWIBIPEOTE: oo ciesniiba s i vas snn sanieaodut By 3 lor-$L00

Send for our new fiyer full of bargains in surplus parts & squipment.

We use Master Charge

JEFF-TRONICS

4252 Pearl Rd., Cleveland, OH 44109

Minimum order $2.00

Please add shipping charges to order.
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desired results. The code following each
project is a NASA code for reference pur-
poses.

Dual-Voltage Power Supply

This circuit can be used in lieu of
relatively complex and expensive voltage
regulators to supply dual voltages wherever
precise voltage regulation is not required.

Figure 1 shows the primary winding of
the power transformer is connected to the ac
source, and the secondary winding 1S con-
nected to the full-wave rectifier consisting of
diodes D1 and D2. The unfiltered output
from the full wave rectifier is fed, in parallel,
to a conventional choke-input filter branch
and a diode-capacitor branch. The diode,
D3, in this branch conducts on the peaks of
the full-wave- rectifier current and charges
capacitor Cl1 to the peak voltage across
one-half of the secondary winding of the
power transformer. The voltage at terminal
A is approximately 40% greater than at
terminal B. The required peak inverse-

voltage rating of diode D3 is only one-half
the peak voltage across the full secondary

winding. For maximum voltage output at
terminal A, a high conductance semiconduc-
tor diode is used in the branch. Source:
Lewis Research Center (LEW-90107).

> +4 TO +i4
O vOC
+

28 VDC SOURCE
(CENTER TAPPED)

ot

Fig. 2. Dual polarity power supply.

+28 <
vDC.

-4 TO -14

Dual Polarity Power Supply

A majority of electronic systems use
individual oscillator-transformer-rectifier
power supplies, operating from 28V dc to
supply a positive and negative voltage for the
subassembly units. In Fig. 2, the dual polar-
ity power supply provides a +14 and -14V to
operate the various subassembly electronic
modules directly, instead of using a 28V dc
supply with the negative terminal grounded.
Other 28V accessories; i.e., motors, relays,
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Fig.3. MOSFET improves power supply regulator.

and solenoid valves can be operated on a
28V input, with the return to -14V. Using
separate supplies provides a measure of
redundancy and minimizes electronic inter-
ference from closing relays and switches.
The circuit performs the function of a
power distribution network for the other
modules, without the need of a transformer.
Important advantages of the unit include
significant reductions in weight, size and
costs, and internal power dissipation.
Source: G.O. Bohot,

Varneau of No. Am. Rockwell
Corp. under contract to Manned

Spacecraft Center (MSC-17072)

P.E. Fincik, and A.L.

MOSFET Improves Performance of Power
Supply Regulator

The circuit shown in Fig. 3 provides a
higher degree of power supply voltage regu-
lation and temperature compensation than a
conventional circuit using a zener diode as a
voltage reference. The improvement is made
possible by using a MOSFET, Q4, as the
voltage reference in place of the zener diode.
As in the case of the conventional regulator,
the improved regulator utilizes a bridge
circuitt R1, R2, Q4 (in place of a zener
diode) and R3, and a difference amplifier
consisting of QI1, Q2, and R4, and RS
allowing initial operation at power turn-on.
The regulator performance is determined by
the voltage difference between V1 and V2
produced by a change in regulator supply
VR. The difference amplifier gain and cur-
rent gain of transistor Q3 amplify this
voltage difference to determine the closed
loop performance. Cross coupling of the gate
of Q4 to the base of Q1 allows Q4 to serve
also as an additional amplifier.

Source: D.C. Lokerson, Goddard
Space Flight Center (GSC-10022)
Testing Semiconductors Without

Disconnecting Them From Circuit

An oscilloscope, together with the test
circuit shown in Fig. 4, can be used to check
semiconductors that are wired into a circuit.
For transistors, approximate gain and linear-
ity can be determined; for diodes, open

PNFP
TRANSISTOR 54
UNDER TEST S = ¥
0 | el
| —
——0
NPN
3”; S2 53 |TRANSISTOR
o
P ® OVERTICAL )
: r CALIBRATE %
I TRANS
§ ' I = W—e GROUND >~tJv-n.'.:=ft.:||_Lv:J-sn::at‘.u='-|~:
> S Dros
o0——o0— ¢
i L CAL. W VWA UNDE
{l-c HORIZONTAL |
o
PNP NON-LINEAR GOOD DIODE SHORT
TRANSISTOR 'rmsusmn TRANSISTOR DIODE REVERSED CIRCUIT CIRCUIT
IN TESTER
Fig.4. Circuit for testing semiconductors “in circuit.”
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Insulators

Hexible Coaxial
Cable

Shaft

Counterbalance

Tripod Stand e

Fig.5. Economical weatherproof helical antenna.

circuits, short circuits, and reversed polarity
are indicated clearly. The quality and break-
down point of low voltage (less than 10V)
zener diodes can be measured.

The idealized oscilloscope traces show the
types of waveforms to be expected under
various circumstances, provided that the
impedance of the external circuit is much
greater than that of the component under
test. If this is not so, the waveforms will
vary, depending on the external circuit
properties. In either case, when an assembly
to be tested contains multiple identical
circuits, the tester may be employed to
identify a defective component.

Source: B.C. Allen of No. Am. Rockwell
Corp. under contract to Marshall
Space Flight Center (MFS-1163)

Besides the reports mentioned above,
NASA also published periodic *Tech
Briefs,” short data sheets which describe
specific solutions to specific problems. One
such Tech Brief — #70-10016 — describes a
simple and economical helical antenna that
has application to amateur radio:

The Problem: To provide an inexpensive,
weatherproof, helical antenna which requires
minimum maintenance and which can be
easily transported and assembled.

The Solution: Previously, helical antenna
elements have been formed from soft copper

tubing, shaped with a customed-machined
mandrel. Antennas made by this method are
very expensive, and furthermore, are suscep-
tible to corrosion. Both of these problems
have been solved by using a semi-rigid
coaxial cable to form the helical element.

How It’s Done: The helix of the weather-
proof antenna illustrated in Fig. 5 is made of
foam dielectric, heliax transmission line that
has been shorted out at each end. The helix
i1s formed by mounting the transmission line
on standoff insulators, which are attached to
the antenna shaft. By this technique, the
helix can be formed with any diameter,
pitch, or taper without requiring expensive
tools or techniques. Because the p conduc-
tors are sealed in plastic, the resulting
antenna element is highly corrosion resistant
and may be used at seacoast facilities or on
range tracking ships with minimum main-
tenance,

Note: No additional documentation is
available. Specific questions, however, may
be directed to: Technology Utilization Offi-
cer, Kennedy Space Center, Florida 32899,
Reference: B70-10016. This invention is
owned by NASA and a patent application
has been filed.

.. .WB2ICV
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crRID  DIP
TUNING

P. Fischer VE3GSP
1379 Forest Glade Road
QOakville, Ontario
Canada

THE QUAD

his article describes an effective pro-

cedure of tuning the radiators and
parasitic elements of a quad antenna with
the aid of a grid-dip meter. It 1s important to
tune not just the radiators but also the
reflector and director elements for optimum
results.

Some time ago, I ordered my 3 band, 2
element spider type fiberglass quad. I assem-
bled it according to instructions, fit the
toroid balun to permit a single feedline and
put it on top of my tower.

Then I asked a friend to supply me with a
steady carrier signal on the 3 bands to adjust
the reflector stubs for optimum front/back
ratio.

On 15 and 10 meters I couldn’t reach a
maximum since there was not enough to
shorten out, and on 20 meters | had to add a
few cm of stubwire to reach a maximum.
My front/back ratio was less than 2 S-units
for the 15 and 10 meter band and between 3
and 4 S-units for 20 meters.

After this tedious tower climbing exercise
I checked my SWR on all bands. It was 3:1
on the average. The feedline was shortened
foot by foot and eventually I reached a
glorious SWR of 2:1 on 20 and 15, and
2.8:1 on 10 meters.

JULY 1973

Well, I wasn’t pleased with it and there
was a long way to go for the manufacturer’s
spec of 1.14:1 on all bands. I borrowed an
antenna bridge (antenna-scope) to measure
the antenna impedances at the various
bands. The results were inconclusive; maybe
the bridge didn’t work well or the radiators
were too far off resonance. After that |

The author contemplates the problem of getting
his new quad to the top of his tower.
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FM YOUR GONSET

lor your Clegg 22'er. Poly-Comm 2
BN 2 Avrotron 500 HAA4ALD TX b2 ur

VHE 1

* New! Plug-in modulator
P uts t h e
Communicator
transmitter on FM.

* No modification or
rewiring on your
Communicator. Just
plug into mike jack
and crystal socket.

¢ Compact self-contained
modulator measures
4" x 3" x1%".

e Works with Communicator |, I, 111, IV
and GC-105, and other rigs listed.

* FM at a tenth the cost of a new rig.

* Frequency adjust for netting built in.

*» $34.50 postpaid U.S.A. $36.50 for PC-2,
PC-62, HA-460. Specify transmitter
model. California residents add 5%

sales tax. (HC-6/U crystal and 9 volt
transistor battery not supplied.)

e Send for free descriptive brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

RRINTED

FAST — EASY
with DATAK’s

EASY— patterns rub down
directly on the copper
board and connect with

rub-down
supplied.

FAST—safe new etchants
will etch a 2 oz, copper
board in 30 minutes.

ACCURATE—=+.002" print

tolerance so parts and
connectors mate with no
errors.

lines or tapes

Circuit Made With ER-1

COMPLETE ER-1 SET contains hundreds of dry trans-
fer DIP, flatpack, TO-5, IC, and transistor patterns;
K" and )4,” etch resist tapes; 4 copper clad boards;
4 Ib. dry etch; tray and instructions. $4.95 ppd.

IN STOCK AT ALLIED AND OTHER DISTRIBUTORS

WRITE FOR FREE CATALOG listing this and many
other dry transfer marking sets.

The DATAK Corporation

85 Highland Avenue <+ Passaic, New Jersey 07055
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decided to use a grid-dipper to check the
resonance frequencies of all radiator and
reflector elements.

Radiator Resonance Measurement

I connected a 5 turn *‘pick-up’ coil to the
end of the coax feedline down 1n my shack
and dipped the resonance frequencies of the
3 bands carefully. The dips were weak but
readable. Before measuring each band |
calibrated the grid-dipper on my receiver.
Only the 20 meter radiator resonated within
the amateur band, while the 15 and 10
meter radiators were 500 and 900 kHz
below the band edges.

To measure the reflectors I climbed up
the tower and tried to dip the reflectors by
coupling the grid-dipper to the reflector
loops. Unfortunately I couldn’t get a dip at
all. Upon this I took my quad down and
stuck it on a 3 meter pipe in my back yard.
Down there I measured the radiator reso-

| nances to know the ground effects on the

resonance frequencies. The resonance fre-
quencies were about 100 kHz lower than up
in the air.

All radiator wires were readjusted to give
resonance readings at 14.05, 21.05 and 28.5
MHz (this measurement was done with the
feed line connected). Up in the air this
should give me my desired centerband fre-
quencies of 14.15, 21.15 and 28.6 MHz.

Reflector Resonance Measurement

My next problem was to measure and
optimize my reflector elements. To do this |
replaced all tuning stubs with 10 turn, 1 cm
diameter wide spaced silverware coils. These
coils were supported on the original nylon
stub spacers. See Fig. 1. The reflectors could
now be dipped easily by coupling the grid-
dipper to the end of the stub-coils.

While my 20 meter reflector resonated
350 kHz below the according radiator ele-
ment, the 15 and 10 meter reflectors reso-
nated too low by 900 kHz and 1.8 MHz
respectively. Since the 20 meter band per-

NYLON SPACER

HEFLECTGFIWIFIE' ( C [ g C C "n: '

Fig. 1.
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formed best before | readjusted the other
reflector loops to give resonance frequencies
of 400 kHz (15 meters) and 500 kHz (10
meters) below the related radiator resonance
frequencies.

I checked and rechecked all resonance
frequencies and raised the antenna gain.
Then | redipped all elements “‘up there.”
This is easy with a 2 element quad since each
element can be reached from the tower.
Only the 15 meter reflector required some
adjustment. I shortened 5 of the 10 turns of
the “stub coil’’ to increase the resonance
frequency by 150 kHz.

Results

Now | measured the SWR again. It had
decreased to: 1.25:1 (20);1.15:1 (15); 1.3:1
(10); centerband readings, and, at the lower
band edges: 1.5:1 (20); 1.4:1 (15); 1.6:1
(10). The front/back signal ratio improved
also: I measured 3—4 S-units on 20 meters, 4
S-units on 15 and 10 meters. At the side of
the antenna I measured signal rejections as
high as 10 S-units (60 dB).

The tuning procedure for a quad antenna
with a grid-dipper is very effective and gives
superior results., All antenna elements are
tuned individually; this definitely beats my
trial and error technique. Three and four
element quads can be tuned the same way.
As a matter of fact, grid-dipping is the only
way to tune the director elements, since
neither the F/B ratio nor the directivity
pattern can be measured sufficiently accu-
rately to permit precise conclusions.

The resulting performance and low SWR
are certainly worth the effort.

The table bélow gives suggested resonance
frequencies for the various bands and ele-
ments of a quad. Two sets of values are
given. The values in parentheses give your
quad a wider bandwidth and slightly lower
SWR over the entire band. In return the
front/back signal ratio and antenna direc-
tivity decrease somewhat.

B gain colinear

THE MODEL G6-144
ITSNEW...ITSGOOD ... ANDITS
AVAILABLE AT ALL HENRY RADIO
STORES

Create a vast improvement in your
two meter performance! Get the
advantage of 6 db gain transmitting
— 6 db gain receiving. Both are
yours in the Hustler Model G6-144
colinear mobile antenna.

ELECTRICAL SPECIFICATIONS
6 db gain over 1/4 wave ground plane

Omnidirectional radiation pattern

50 ohm feed impedance

Field adjustable

SWR at resonance — typically 1.1:1

6 MHz bandwidth for 1.5:1 or better SWR
Power rating—250 watts FM
MECHANICAL SPECIFICATIONS
Radiator. 119" x 1 — " OD high
strength aluminum tubing

Radials: Four -21"x3/16" dia. aluminum
S0-239 coax connector

Wind load—23 Ibs. at 100 mph

Wind survival—100 mph

Mounting — cast aluminum flange ac
cepts 1” American standard pipe thread
Shipping Weight: 4 54 Ibs

i Do

Com ' Uv-1(ouULCs

prfduEEx 'Pfcaﬁ Cotht LuLﬂTm
phowt e WL

&
Center frequency
Reflector 13.85(13.6) 20.8(20.5) 28.1(27.7)

Radiator 14.2(14.2) 21.2(21.2) 28.6(28.6) , _
Director 1 14.6(14.9) 21.7(22.0) 29.2(29.6) 11240 W. Olympic Bivd., Los Angeles, Calif. 90064

. 213/477-6701
Director 2 15.1(15.7)  22.3(22.9)  29.9130.7) | g3) N, Euclid, Anaheim, Calif. 92801  714/772-9200
...VE3GSP Butler, Missouri 64730 816/679-3127
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs

and that is why we have the FOLD-
OVER TOWER . . . designed for the amateur.

When you need to “get at” your antenna just turqﬂ/;f"“; 5

the handle and there it is. Like other ROHN big
communication towers, they're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the world . . . for
almost a quarter century . . . in most every type of
operation. You'll be in good company. Why not

check with your distributor today? 7

RDH N@ MANUFACTURING
DIVISION OF @JE
MEOLTTRNT i

P.O. Box 2000 / Peoria, lll. 61601
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FCL RULED

AND REGULATIONS,
PART 97

Continuing from last month the complete text of the FCC Rules & Regulations
pertaining to the Amateur Radio Service.

CONTENTS THIS MONTH

97.20 Manner of conducting examinationg,

97.31 Grading of examinations.

07.33 Eligibility for re-examination.

97.35 Additional examination for holders of operator
licenses obtained by mail.

STATION LICENSES

D737 General eligibility for station license.
07.39 Eligibility of corporations or organizations to
hold station license.

§97.29 Manner of conducting examinations.

(a) Except as provided by § 97.28, the examination
for Amateur Extra, Advanced and General Classes of
amateur operator licenses will be conducted by an
authorized Commission employee or representative at
locations and at times specified by the Commission.

(b) Unless otherwise prescribed by the Commission,
an examination for the Conditional, Technician, or
Novice Class license will be conducted and supervised
by a volunteer examiner selected by the applicant. A
volunteer examiner shall be at least 21 years of age
and shall be the holder of an Extra, Advanced, or
General Class Amateur Radio operator license, or
shall hold a Commercial radiotelegraph operator li-
cense issued by the Commission, or shall be employed
in the service of the United States as the operator of
a manually operated radiotelegraph station. The
written portion of the examination shall be obtained,
supervised, and submitted in accordance with the
following procedure :

(1) Within 10 days after passing the required code
test, an applicant shall submit an application (FCC
Form 610), together with any filing fee prescribed,
to the Commission’s office at Gettysburg, Pennsylvania,
17325. The application shall include a written re-
quest from the volunteer examiner for the appropriate
examination papers. The examiner's written reguest
shall include (i) the names and permanent addresses
of the examiner and the applicant, (ii) a description
of the examiner's qualifications to administer the
examination, (iii) the examiner’'s statement that the
applicant has passed the code test for the class of
license involved under his supervision within the 10
days prigr to submission of the request, and (iv) the
examiner’s written signature. Examination papers
will be forwarded only to the volunteer examiner,
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Norm : When the applicant is entitled to examination credit
for the code test under one of the provisions of § 97.25, an
application may be submitted without regard to the 10-day
limitation. The examiner's request should then state that a
code test was not administered for that reason, The applicant
should furnish details as to the eclass, number, and expiration
date of any Commercial radiotelegraph license involved.

(2) The volunteer examiner shall be responsible for
the proper conduct and necessary supervision of the
examination. Administration of the examination
shall be in accordance with the instructions included
with the examination papers and as prescribed in
§§ 97.29 (c) and (d), 97.31, and 97.33.

(3) The examination papers, either completed or un-
opened in the event the examination is not taken, shall
be returned by the volunteer examiner to the Commis-
sion’s office nt Gettysburg, Pa., no later than 30 days
after the date the papers are mailed by the Commission
(the date of mailing is normally stamped by the Com-
mission on the outside of the examination envelope),

(¢) The code test required of an applicant for ama-
tear radio operator license, in accordance with the
provisions of §§97.21 and 97.23 shall determine the
applicant’s ability to transmit by hand key (straight
key or, if supplied by the applicant, any other type
of hand operated key such as a semi-antomatic or
e¢lectronic key) and to receive by ear, in plain lan-
guage, messages in the International Morse Code at
not less than the prescribed speed, free from omission
or other error for a continnous period of at least 1
minute during a test period of 5 minutes counting
five characters to the word, each numeral or punctua-
tion mark counting as two characters.

(d) All written portions of the examinations for
amateur operator privileges shall be completed by the
applicant in legible handwriting or hand printing, and
diagrams shall be drawn by hand, by means of either
pen and ink or penecil. Whenever the applicant's
signature is required, his normal signature shall be
nsed. Applicants unable to comply with these require-
ments, because of physical disability, may dictate their
answers to the examination questions and the re-
ceiving code test and if unable to draw required dia-
grams, may dictate a detailed description essentially
equivalent. If the examination or any part thereof is
dictated, the examiner shall certify the nature of the
applicant's disability and the name and address of
the person(s) taking and transcribing the applicant's
dictation.
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SPECIAL 73 CRYSTAL BANK
GIFT SUBSCRIPTION OFFER

Provide one full year of enjoyment for a friend
with a year's subscription to 73 Magazine — all
in exchange for the insignificant sum of $2 and
one of your unused two meter FM crystals,

The following benefits will accrue from this exchange:
1. You will soon have a lot more good friends as word gets out that
you are giving away subscriptions to 73.

2. 73 will have a lot more new readers - amateurs who will hopefully
become psychologically dependent upon the magazine and renew at
the end of the gift year at the regular subscription rate - thereby
eventually making this deal worthwhile for 73.

3. You will have a way to get rid of all those crystals that have been
kicking around after repeaters have changed channels, or you have
moved from ocne repeater area to another.

4. 73 wall build up a crystal bank for whatever devilish purposes they
may have in mind -whether it be rental of crystals for amateurs on
trips - or perhaps even the outright sale of them. They might even
cook up some sort of subscription premium arrangement. You never
KITOW.

WHAT YOU SEND:

1. The name and address, including call letters and zip, of the friend
to be endowed with the gift subscription to 73. If you send this in by
June 30th, they should start their subscription with the August issue,
This offer is valid for new subscriptions only, not for renewals or
extensions. For $2 we can’t stop and look them up in the computer
to see if they are already in there.

2. Send 52 in cash, check, money order, IRC's, or anything
negotiable for each gift subscription.

3. Tape each crystal to a8 3 x 5 card and mark on the card this data:
make of set the crystal was made for - transmit or receive frequency -
your name, address, and call on the card in case the crystal is a
bummer, in which case we'll need another one, or $4 to buy a new
one to replace it in the crystal bank. Crystals for the following
transceivers are acceptable: Clegg, Drake, Genave, Gladding,
Inouellcom), Grove, Pearce-Simpson, Ross and White, SBE, Simp-
son, Sanar, Standard, Swan, Telecoemm, Tempo, Varitronics, Yaesu.
Use enough tape to hold the crystal to the card, but please do not
overdo it!

PARTS!
& send For Bee

CORNELL'S
New Color

Catalog
48 Pgs. New ltems

ORDER FREE
IF NOT SHIPPED

IN LOTS OF 100 1IN 724 HOURS'

4215 S University Ave. San Diego, Calif. 92105

Synthesize Any FM Rig...With A GLB Channelizer!

% EASILY CHANGED FROM RIG TO RIG

W FASTEST LOCK-—-UP

% CHOICE OF 10 or 5 KHZ STEPS

* 5 PPM STABILITY

: UNIVERSAL SWITCHING WRITE FOR BROCHURE
DESIGNED FOR MOBILE ENVIRONMENT : ! ,

* 420—450 MHZ VERSION AVAILABLE Available By Direct Mail Only

GLB ELECTRONICS

404 CAYUGA CREEK ROAD-SOUTH CHEEKTOWAGA, N.Y. 14227

WORLD QSL BUREAU

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU to nhandie all of
your QSLs to anywhere, next door, the next
state, the next county, the whole world. Just
bundle them up (please arrange alphabstically)
and send them to us with payment of 5¢ each.

arpp THE MILLIWATT qpp,

If you've been wanting to try GQRP, then The Milliwatt is a
MUST for you!!! )

® Construction Projects ® Technical Articles
® Operating News ® WAS & QRPP DXCC Standings

RATES: $3.40 yearly. Reprints: Vol. 1—$4.00; Il & 111—%3.50
each (all three—%10.00).

| SUBSCRIPTIONS, (SASE for info.) 19° aAnE WEISS KSEEG/S
213 Forest, Vermillion, SD 57069

144-147.99 MHZ Model 4008
128.85 Kit

189.95 Wired & Tested
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89731 Grading of examinations.

(a) Code tests for sending and receiving are graded
separately. Failure to pass the required code test for
either sending or receiving will terminate the exam-
ination.

(b) Seventy-four percent (749, ) is the passing grade
for written examinations. For the purpose of grading,
each element required in gqualifying for a particular li-

cense will be considered as a separate examination, All
written examinations will be graded only by Commis-
sion personnel.

£97.33 Eligibility for re-examination.

An applicant who fails examination for an amateur
operator license may not take another examination for
the same or a higher class amateur operator license
within 80 days, except that this limitation shall not
apply to an examination for an Advanced or General
Class license following an examination conducted by a
volunteer examiner for a Novice, Technician, or Con-
ditional Class license,

§ 97.35 Additional examination for holders of operator
licenses obtained by mail

(a) A licensee who holds an amateur license which
was obtained by a mail examination under the super-
vision of a volunteer examiner may be required to ap-
pear for a Commission supervised license examination
at a location designated by the Commission. If the
licensee fails to appear for this examination when
directed to do so, or fails to pass such examination, the
operator license involved shall be subject to cancella-
tion. When a Novice, Technician, or Conditional Class
license is cancelled under this provision, a new license
will not be issued for the same class operator license as
that cancelled.

(b) [Reserved]}

(¢) A holder of a Conditional Class license, obtained
on the basis of an examination under the provisions of
§ 97.290(b), is not required to be re-examined when
changing residence and station location to within a
regular examination area, nor when a new examina-
tion location is established within 175 miles airline
distance rrom such licensee’'s residence and station
location.

STATION LICENSES

897.37 General eligibility for station license.

An amateur radio station license will be issued only
to a licensed amateur radio operator, except that a
military recreation station license may also be issued
to an individual not licensed as an amateur radio
operator (other than an alien or a representative of
an alien or of a foreign government), who is in charge
of a proposed military recreation station not operated
by the U.S. Government but which is to be located in
approved public quarters.

[§ 97.37 revised eff. 10-17-12; VI(72)-1)}

§ 97.39 Eligibility of corporations or organizations to
hold station license.

An amateur station license will not be issued to a
school, company, corporation, association, or other or-
ganization, except that in the case of a bona fide
amateur radio organization or society, a station license
may be issued to a licensed amateur operator, other
than the holder of a Novice Class license, as trustee
for such society.

8§ 97.39 amended eff. 12-1-12; VI(12)-1]}

(To be continued next month)
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TECO
FILECTRONICS

All items checked and operating, shipped FOB Garland, Texas 10
day money back guarantee if not satisfied (returned pre-paid).

MIIDA 60 COUNTER AS IN €CQ AND QST MAG. 60 MHz SOLID
STATE 50 MV SENSITIVITY ............
KHz-52
CALIBRATOR, AM MOD,

URM-25D SIGNAL
BRATED OUTPUT,
SMALL SIZE

GENERATOR., 10
BUILT-IN XTAL

PRM- 10 GRID IMP METER 2 MHZ—400 MH=z .
HP-524B COUNTER DC—10 MHz NEON READOUT
HP-524C COUNTER DC—10 MHz NIXIE READOUT
HP-524D COUNTER DC—10 MHz NEON READOUT

HP-525A OR B PLUG-IN 10 MHz TO 200 MHz

HP-540A TRANSFER OSCILLATOR FOR 525 COUNTERS

EXTENDS RANGE 10 MHz TO GHz
HP-5408B SAME AS ABOVE BUT TO 124 GHz

HP-233A AUDIO GENERATOR 50 Hz—500 KHz

HP-400HR AC VTVM TO 4 MHz IMV-300%
HP-430C/4778 POWER METER AND MOUNT

CMC 707D XSISTOR 7 DIGIT 50 MHz COUNTER
LAMBDA 1ZV/11A PS 0.02% REG. NEW UNITS

TEK 535 SCOPE DC-11 DELAYED SWEEP

FLUKE 801 DC D¥M TO 500 VOLTS 0.05% ACC ........... $§ 40,00
FLUKE 803 SAME AS ABOVE BUT AC-DC ..

GERTSCH FM-7& DM-3 FREQUENCY METER

POLARAD TSA/STU-1 SPECT. ANAL. 10 MHz—1 GHz
SORENSEN 500BB PS 0—500V/300MA 0.5% REG

L&N K3 UNIVERSAL POT. NEW CONDITION

TELETYPE CORP L5200 DISTORTION TEST SET
ELECTRONICS TUBE CORP DUAL BEAM SCOPE
HP-650AR AUDIO GENERATOR 10 Hz—10 MHz

HP-330BR DISTORTION ANALYZER

Over 15,000 itemns in stock, priced to sell.
Write today with your requirements or call

P.O. Box 1050-A
Garland, TX 75040

214-276-4931

Store hours 11 am — 7pm . . .. Closed Sun & Mon

.............. $299.00

and cases.

MHz WITH CALIL

useful "Tool Tips" to aid in tool selection. |

FREE CATALOG fryyw
HARD-TO-FIND PRECISION TOOLS|  ,

Lists more than 1700
tweezers, wire strip
relay tools, o

items—-pliers ,
S, vacuum systems,
ical equipment, tool kits
Iso includes four pages of

JEINSEIN ToOl
4117 N. 441th Street,

£125.00

.............. $ 60.00

£ 95.00
$£275.00
$195.00
£ 50.00

$125.00

£ 65.00
£395.00

$295.00

.............. $ B85.00

S795.(0)
$225.00
$ 45.00
$275.00
£ 50,00
£175.00
s 75.00
£225.00

CFP ENTERPRISES

866 Ridge Road
Lansing, NY 14882

Central Upstate New York's
Mail-Order Headquarters
Specializing in Two-Meter FM
and Quality Used Gear

Office and Salesroom Hours by Appointment Only

24-Hour Phone: 607-533-4297
Send SASE for Bi-Monthly Listing of:

Used Equipment and Bargain Goodies

Trade-ins accepted

on both new and used

equipment. Cash deals get prepaid shipping in
the Continental USA plus a 20% discount on

the items on our regular listing!!!!!

| can understand why there may be

some irritation over this at HQ. The
League is supposed to provide leader-
ship and to know the answers — and |
hope | won’t be accused of any
exaggeration when | suggest that
ARRL could have done a lot better in
this. | understand that all repeater
applications using the QST article on
determining height above average ter-
rain are being rejected by the FCC. |
understand that the phone companies
are very upset over the QST article on
telephone remote control. That's two
articles, and both bombs. But why
take out your frustration on me? You
need someone on the staff with re-
peater experience. Isn't it time to look
around and get a staffer who can help
QST get up to date on the largest
single facet of our hobby today?

If there could be more positive
thinking — trying to help rather than
trying to bad mouth me and shoot me
down — | think everyone would bene-
fit. The reason that repeater groups
turn to me is because ARRL has
dropped the ball. If they could get
answers from HQ they would.

Harry, as you know, | have offered
verbally and in writing to work with
the League in any way possible
toward their goal of getting Mr.
Walker transferred so the growing
flood of restrictive and asinine (to use
Lew McCoy's word) regulations will
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stop. | think it is important for all of
us to work together in this if amateur
radio is to ever get back on its
feet — and | think you agree. Let's cut
out the hatchet jobs and work to-
gether — please.

BRAINS TURN TO JELLY

An article in a recent issue of
Psychology Today backed up some-
thing that I've always suspected; noise
gradually turns your brains to jelly.
This backs up my suspicision that the
FCC is behind a plot to destroy
amateur radio — it all fits in. Their
recent ruling seems just to be
insane — it made no sense at all — no
one could figure out why the FCC had
suddenly demanded continuous moni-
toring of repeaters. Now it begins to
be clearer — this is part of the plot to
turn the brains of repeater control ops
to jelly and thus insure their early
demise.

Look what rock music has done to
the kids!

Total Tech
Supervised
Exams 2691 337
Passed 1692 277
Failed 999 60
% Failed 37% 18%

FCC EXAMINATIONS

Let's take a look at a recent
monthly report on license exams given
and see what sort of statistics are
reaching the amateur division chief.

Okay, let's just look at those figures
for a minute. Note that high per-
centage of General failures. The report
goes on to show that about 60% of
those taking the written General exam
fail it. I'll bet they never read our
study guide book!

The 37% overall failure is interest-
ing. That means that over one third of
those taking an exam fail it. If you
think of that in terms of what it costs
on the average for amateurs to get
their license — at $9 per try — this
comes to $14.31 each. When the price
goes up soon to $10 that will assay
out at $15.90 average.

Note that 18% failure rate for
supervised Tech license exams. The
report form shows that 435 mail
exams were given for Tech and that
69 failed this — a failure rate of 16%.

General Advanced Extra

1582 511 261
838 371 206
744 140 55

47% 27% 21%

93



Novice Tech
3-66 14862 58825
3-67 11866 58561
3-68 12778 57002
3-69 15910 54675
3-70 22694 53666
3-71 23305 52876
3-72 24118 52224
3-73 24052 51060

Condit. General Advanced
39780 105149 38781
37597 106957 37379
35988 108089 37804
33992 100064 45862
32730 95394 50736
31706 91980 54692
30726 89182 57283
29198 85971 59288

Licenses by Classes

Extra Total

4523 261,920

4796 257,156 -4764
5881 257,545 + 389
84056 258,908 +1363
10014 265,234 +6226
10998 265,659 + 325
11716 265,249 - 310
12239 261,808 -3441

This would seem to put the lie to the
theory propounded by Walker that a
high percentage of the mail exams are
passed fraudulently. Those per-
centages are almost exactly the same!

The amateur going for the Tech or
the Extra has a pretty good chance of
making it. The most difficult one is
the General with the 47% failure.
When you work out the cost of
getting that license it comes to an
average of $16.98 at the $9 fee and
$18.87 when the price goes up to $10
per try. The fact is that it is going to
cost about half of those trying $20, at
least. Mounts up, doesn’t it?

KC REPEATER SHUT DOWN

On my recent trip through the
midwest | got the report that the main
Kansas City machine had been shut

down because the local FCC official 300K = =

was part of a small competing repeater
group and forced the big one to shut
down. |t seems that some changes had
been made since the October 17th
deadline and thus the repeater was not

exactly the same as before — and thus 250K

could not be grandfathered along until
June 30th. The FCC strikes again!
Why, oh why don’t they devote even a
small part of this persecution to the
CB mess?

FCC RESPONSIBILITY

Since the FCC has taken over con-
trol of new ham rules and regula-
tions — as witnessed by the punish-
ment licensing deal in the 60's and the
repeater licensing recently, it follows
that the responsibility for the growth
of the service is theirs too. Obviously
it is the rules which govern, in the last
analysis, the growth or death of the
service,

Even a casual look at the graph of
the number of amateurs over the last
twenty years tells the story. Punish-
ment licensing was proposed by the
ARRL in 1963 — the FCC futzed
around for four years — and look at
the curve! Growth stopped short in
1963. Now do you really think that
was a coincidence?

The Commission has done absolute-
ly nothing whatever, after ten years of
total stagnation, to get amateur radio
into gear again. They have turned a
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deaf ear to amateur proposals for
encouraging growth — and they have
come up with nothing on their own. It
Is way past time for the Commission
to face its responsibility and do some-
thing— or else change their basic
policy and stop preventing amateurs
from having a say in the thing.

It is time that amateurs started
making it known to the FCC that they
are fed up with the situation — that
new rules are needed which will en-
courage growth.

NEW CHANNEL 1 TELEVISION?

The broadcast magazines and news-
papers have been reporting new FCC
interest in channel 1 television — for
educational stations. Ch 1 was origin-
ally 50-56 MHz back in 1941 and

then changed to 44—50 MHz in 1945,
No TV stations ever used the channel
and it was reassigned to the land
mobile services.

|f they decide to reassign Ch 1 for
ETV then they would have to move
the land mobile users to higher fre-
quencies. |t is possible that they might
decide that hams in between Ch 1 and
Ch 2 would cause too much TVI and
either 'kill the 6m band, make it
smaller, or move it a bit.

We are not in a strong position on
this because we have far too few
amateurs to keep this band active. It is
unfortunate that attempts to open:a
new hobby class of amateur license
have been so bitterly opposed by the
League as this might have provided
the new amateurs which could have
occupied the 6m band. We do need a
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lot of new amateurs and it would
seem of first importance to figure out
how we are going to get them. We
don‘t need 10% more, we need 500%
more.

RIPPED OFF RIGS

Several of the Dayton Hamvention-
eers who were staying at the Howard
Johnson motel had their cars broken
into and their rigs ripped out. In one
case the burglars were not able to
easily remove the rig so they chopped
out the dashboard, rig and all, leaving
a shambles. Maybe we should leave
the rigs on the seat, ready to go?

Mr. Johnson shruggea ais
shoulders, when asked about his lia-
bility as hotel keeper. Those amateurs
who had made peace with their in-
surance agents will probably be reim-
bursed to some extent. Obviously you
have a lot to gain and nothing to lose
if you get together with your agent
before the rip off and make sure that
you are actually insured — and that
you will get enough to buy a new rig
when yours is stolen. Find out about
the equivocation before the fact in-
stead of fuming at the agent after-
ward.

It doesn’t hurt one bit to. make a
note somewhere of the serial numbers
of the gear involved — and what can it
cost you to write your name and
address inside the case with a vibrator
tool? As soon as you discover the
tragedy notify the local fuzz and get
that event into the record. You could
do worse than send the serial numbers
to 73 —a couple of rigs have been
found this way so far —and if we
work up a truly definitive list it will
be used by everyone. As long as some
send a note to QST — some to CQ and
some to 73, there are too many places
to look and it is all a waste of time.
And note that 73 is the ONLY maga-
zine that keeps the list going, month
after month.

Another idea — the next time you

_hear a strange voice on the repeat-
er — someone who obviously doesn’t
know what is what — instead of scar-
ing him, why not get into a conversa-
tion with a buddy a little bit later over
the repeater and mention that you are
really in the market for another rig —
have money at hand to pay for it —
and give your phone number — you
might catch a thief.
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Once you have your insurance to
protect you, you still have every
reason to try to keep from being
robbed. It does not do the car any
good to have, the wind wing bent
backwards — the cloth roof slit—a
window broken — things like that.
And if you have to collect from vye
insurance company you can bet that
your premiums will soon be prohibi-
tive — not to mention any deductible
amounts. _

Of course it is basic to make it a
practice not to walk off and leave
your car unlocked — that’s giving your
gear away — and perhaps the car too.
Make every effort to lock your car
even in lots where they want you to
leave your keys — some of my worst
losses have been in these lots — and
they accept no responsibility when
they clean out your car for you. Do
they pay those boys low wages and let
them make it up this way?

If you are going to park your car in
high risk areas (like within 100 miles
of Manhattan) it might be smart to
plan ahead and make a fast removal
installation of the rig so you can put it
in the trunk when you leave your
car — complete with the magnetic
mount antenna — you don’t need a
flag up there saying looky here, bread
for the taking. Cigarette lighter plugs
work fine and allow the rig to be
packed away in less than one minute.

Those power amplifiers can go
under the seat out of sight since you
don’t have to reach it to use it
anyway — or you can mount it in the
trunk — under the hood — etc.

Car burglar alarms are okay too —
particularly if you put in one that will
notify you by radio when you have an
unwelcome guest in your car. Lacking
the money, energy, or interest to
install one of these, you can sneak by
with some burglars by buying a sticker
that says you have an alarm. It cant
hurt. .. unless a chap happens along
who prefers a challenge in his work
and is looking for a decal like ‘that so
he can express himself. Mostly it will
turn off the run-of-the-mill crook.

MORE ROOM ON 20M?

Somehow | expect that the devel-
opment of sideband is not quite the
end of the line for amateur radio voice
communications. True, we don’t have
anything really in the works right
now — nothing with which amateurs
are experimenting on the bands in the
hopes of developing new techniques,
but | will be surprised if a group
doesn’t come up with something soon.

Back soon after WW Il we found a
small group of amateurs experiment-
ing with narrow band FM. | remember
those early trials, led by Jack Babkes
W2GDG in Brooklyn. At first he got
special authorization from the FCC to

try out the system — then, when it
proved workable, the Commission
opened segments of the bands for
NBFM and Jack was in business with
Sonar Radio making narrow band FM
gear.

NBFM had some great advantages
overr. AM —no big modulator and
modulator power supply, for instance.
But it had one enormous disadvan-
tage — unless you had an FM detector
on your receiver, AM would over-
power the NBFM signal. And for
some reason, though the circuit was
extremely simple, the popular receiv-
ers never included this FM detec-
tor —so NBFM gradually died out.
Pity.

In the very late 40's and early 50's
another group of experimenters start-
ed work on sideband — single side
band. This was quickly grabbed up by
Art Collins and sideband took over
not only amateur radio, but the mili-
tary too. Another system was being
pioneered by G.E. at the same
time — and it seemed to have some
important benefits over SSB — but
Collins had a lot more political savvy
than G.E. and the double sideband
system ,never got a good chance to
prove itself.

Before you jump hastily to con-
clusions about two sidebands taking
up more bandwidth than one, you
should consider the importance of the
synchronous detector — a little gadget
which permitted signals with identical
signals on both sidebands to come
through, but kept out any which were
not on both — with the result that
you could copy a DSB signal right
through a SSB signal — and could
copy DSB signals only a few hundred
cycles apart. It is possible that we
could have a fraction of the QRM on
our phone bands if we had gone the
DSB route.

There are some techniques which
hold promise for allowing less conges-
tion on our phone bands, Some ama-
teurs are beginning to work with
digitalized voice systems. | don’t
know how narrow thi§ would make a
signal, but | suspect that it could get
down to less than 1 kHz. That would
help a lot.

Another possibility might be time
diversity. |I'm not sure what we would
use for a standard clock to keep
everyone in sync, but we know that it
is possible to break voice up into small
segments and send just a part of them
and the result will sound normal. We
could probably get five to ten stations
on each frequency with this type of
system.

There are undoubtedly other ways
of going about this — any news from
readers on this — or the above?

. . .Wayne
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For the most powerful antennas under the sun | NNIININGNGEGEGEGEEEEEEEEE

Go all the way into

? the m&

There's nothing half-way about the new Hy-
Gain REPEATER LINE.

Designed for the man who demands profes-
sional standards in 2 meter mobile equipment,
the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everything you need
for top performance...toughness, efficiency
and the muscle to gain access to distant re-
peaters with ease. Reaches more stations, fixed
or mobile, direct, without a repeater.

The right antennas for the new FM transceivers

...0or any 2 meter mobile rig.
A Rugged, high riding mobiles. Ready to go
560 where you go, take what you dish out...and

deliver every bit of performance your rig is
capable of.

260 Commercial duty 1/4 wave, claw mounted
roof top whip. Precision tunable to any dis-
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel whip.

261 Same as above. Furnished complete with

261
18" of coax and connector.
262 Rugged, magnetic mount whip. 108 thru
| 470 MHz. Great for temporary or semi-perma-
262

nent no-hold installation. Holds secure to 100
mph. Complete with coax and connector. Base
matching coil for 52 ohm match. 17-7 ph stain-
less steel whip.
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2 meter mobile! with

- ll.-INE from

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16’ coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stain-
less steel whip.

264 High efficiency, vertically polarized omni-
directional roof top whip. 3 db gain. Perfect 52
ohm match provided by base matching coil
with DC ground. Coaxand connectorfurnished.

265 Special magnetic mount. 3 db gain. Per-
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 ohm match. 17-7 ph
stainless steel whip. DC ground.

269 Rugged, durable, continuously loaded
flexible VHF antenna for portables and walkie
talkies. Completely insulated with special
vinyl coating. Bends at all angles without
breaking or cracking finish. Cannot be acci-
dentally shorted out. Furnished with 5/16-32 264
* base. Fits Motorola HT; Johnson; RCA Per-
sonalfone; Federal Sign & Signal; and certain
KAAR, Aerotron, Comco and Renco units.

Top performance for 2 meter mobiles
THE REPEATER LINE
from

HY-GAIN ELEGTRONICS CORPORATION

BOX 5407- GF LINCOLN, NEBRASKA 68505

269

WRITE FOR DETAILS
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Normal delivery time is O — 2 weeks. 10% deposit hoids.

SP-101 Speaker........ $19.00 SP-101P Speaker/patch. $59.00
FV-101 Ext. VFO for 101.99.00 MMB-1 Mobile bracket.. . .9.00
FA 9 Fan kit for 101.. ... 19.00 FL-2100 Linear Amp...339.00

NEW Fldx 401 transceiver...same as 570 but includes built-in
CW filter. AC supply builtin. Instock. ............... $599.00

SP-101 Speaker . ....... $19.00 SP-401P Speaker/patch. $59.00
FV-401 Ext. VFO for 401. 99.00 YD-844 dynamic mic . .. 29.00
FTV-650 6m Transverter . 149.00 FL-2000B Linear Amp. .339.00

“ YD-355D Digital readout freq. counter, good
“& 5 Hz to 225 MHz. Very sensitive. Beautiful!
.............................. $289.00

Financing Through General Electric Credit Corporation
— Write For Application —
We service the Yaesu gear we sell!

SUMMER SALE — WOW!

We're clearing out many display units, out-of-date models &
“white elephants” along with some slow-moving used gear. Low,
low prices — cash only, no trades, refunds or exchanges. Our loss is
your gain — act now.

Quantities limited — write for list.

ED JUGE ELECTRONICS, INC.

Home office: Dallas office:
3850 SOUTH FREEWAY 2860 WALNUT HILL LANE
FORT WORTH. TX 76110 DALLAS, TX 75229
: losed Sun. & Mon: :
817-926-5221 Glased Sdn 0 214-358-4641

Hours: 9:00—5:30 Tues. thru Sat.
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WAAS Certificate

This Worked Al-#7
most All Statescer--
tificate i1s proof of
vyour having
worked 49 of the,
50 states. It is fﬂr%.
those who are justy -~
unable to get that
last state con-
firmed. Printed on
good paper, 8% x L) I ) |

11, dated and numbered and sgned by WEYHE Green
Urdenng this certificate is proof enough that you need
it. Light green, black printing
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RRCC Certificate ,

This Real Rag
Chewers certificate®
is awarded only fﬂrfﬁ
the feat of a non-7
stop QSO for a
period exceeding
six hours with no
time out for any-
thing. Order must
be accompanied
with date/timelk Al :

(GMT) of start/end uf contact, station mntacted and
your call. Signed by Wayne Green Light orange cnlc-r
black printing

Available for thnse L
who present proof”
of contact (copy of 1
log) with 10 differ-'z
ent countries.
A warding this certi-
ficate makes you a
member of the DX
Decade Club.
Numbered and dat-
ed and personally e
signed by Wayne Green, Editor and Pubhsher of 73
Magazine. Printed on gund paper, light purple color,
black printing, 8% x 11, suitable for framing.. ... ...

RTTY-DXDC

Frame and hang
this one above your
machine. An opera-
ting award for those s
who have submit-
ted proof of 2-way
teletype communi-
cations with 10
countries, Endorse-§
ment provisions for | |
different bands. :

Dated and signed by Wayne Green, Editor and Publisher
of 73 Magazine. Enclose postage for return of QSLs. 8%
x 11, light blue color, black printing, $1

m:r

;a,._r “lh s

iiiiiiiiiiiii

. ment provisions for
L~ separate

: 2-way communica--z
¢ tions with 10 coun-

=4 Presented to thosem

, statement that they .
i have never received ,;

CERTLELICATES

AWARDS

SSTV-DXDC

Dress up the shack
with this award for
2-way slow scan
television commu- & &
nications with 10
countries. Endorse-

bands.
Dated and signed
by Wayne Green, |
Editor and Pub- |

lisher of 73 Magazine. Enclose postage for return of
QSLs. 8% x 11, light green color, dark green printing, $1.

All Mode DXDC

How many can
qualify for this?
one? An award for

o’

tries using
CW-SSB-RITY-SSTV
modes. Certificate
dated and signed
by Wayne Green,
Editor and Pub- %
lisher of 73 Magazine. Enclose sufflclent pnstage for

return of QSLs. 8% x 11, light red color, black
2 1L b 1 AR ST R I SR s QP enl, L L I ER L 4T Tl

Understanding
XYL/OM
An unusual certifi-
cate — get one and |§
keep your mate S

LLF‘IWE@’L

" happy. Anawardto'®
2 those who have the

good fortune of
having an under-
standing partner

+ who appreciates all ..;_r'_: a7e
= good things about :

amateur radio -
(staying up all night, spending money for rigs, etc.).
Sworn statement attesting to this must be submittéd. 8%
x 11, light blue color, dark blue printing . . . .. ...... $1

bl i =)

CHC Certificate

who submit a sworn p

a certificate for ra-
dio operating and if
they ever receive
one, they will hate
it. This certificate
should be your first
before you accl- - -
dentally do something and receive a EEItlf]EEtE for it.
This attests to your membership in the Certificate Haters
Club, Light purple, black printing, 8%2x 11 ........ $1




Fascinating World of Radio Communications
NG G as SN G UNOR « i e 45 55 o S e e S o et
GENerAl GLasSS OTAOV (IUMIC . 2l 0 . W ile adtl el ot o0, o N s e g
ACVancEd Glass QtUUY GGUIAE: ..o ot 5 n o s eioin o b mhea ais de b s v iCmas
Extra Class Study Guide, reduced price ..........ciiivinennn.
VHF Projects for Amateur & Experimenter .......... .0 ...
MV AR ETANCDOO C i D I 2 Al 2 s e e S ot s 3 e
Howto Use M an I OaUCHION (. o 0 i« et o hiaianl ard o s s oie
FM Repeater Atlas, worldwide w/maps . ........c.uouinvuennn.
S“EN Repeater G Rrcuits - VIaRUaL 0 o ot il b i b et i s T s
*Digital Control of Repeaters, NBW . ...« cioaive o'aiona oo s mie i nios
RPLEY- Handbook; radio TeletYPR A YO Z . .. i5v vis vieins s sriehel i s atas
ATV ARTHOIOHY., TASESCAR NV EIE TN 2l leis o bliiale vt bime mhie sk sya iy s i
*SSTV Handbook, new, only slow scan avail.
Diode Circtits-HandbooIK. GalOre. . « <0 o 5 ov i ave’s siorsis o5 e 4 os ols 558
1S N ransSISIOr CircUHES IR USE Tl & i i vt « i sistrint s eratie s = A o alen s
i 8 T ol 28] o e ], b L5 AR S S ) S SR AT RS SR S T e
SONHSERTE PEQICETS | 5 . o i et AUl Bl liom b Lty S e g ten s 2
N PEOIGCTS. ¢ 0o iRt et B e el R Tt e, Tl Mo OF SS A
108 Q & A, transmitting, receiving, ant. . ... ...t v vt v nnennn
TN AN AaDOO K WINL SUTTEE [ ol v e s it ieln Ko s it ss BN 5 5
Coax Handbook ! cables 8l COMNEBCIONS s s 5 55 v s v siaieis 5 5 s lels o s o 4
) X AR D R A T ) L s i s 2 helo et o 3 e e v st 2
World DX Map, wall'Bize rolled . A %t v o0 el ihin sk i3 s e sae
Custom DX Bearing Charts, beam headings ...................
[SSMans. JorWAS S ote I4763) & o il S e S o wstria e A s hudhe it &
Call:Sign Badges, for1apel, black orred . - .. s wds viiaicarsirn e olw i i
MIRGNOLIC Call SIgnsS - IO QUITDS .. 75 Sa i aiers a1a Sia e s s e s oo el m, ¥ s

13 Magazine BInders, Deautiful 1@ . . vi s cein s s s < oreidid oe & eislin s o s
*Hardbound versions available @ $2.00 more. All items postpaid.

BOOKS ORDER FORM
$ enclosed

Books wanted:

Name
Call
Address

City

State _ _ Zip

/3 Magazine, Peterborough NH 03458 USA
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SUBSCRIPTION "5 ==

Would you believe that there are some of us who remember when 73
Magazine was only 37¢ a copy? (How time does fly!)

At the present time our subscriptions are increasing over 1,000 per
month and we’re beginning to realize that 1973 is our year (obviously).

In order to further accelerate this trend, we’re rolling back the
calendar . . . yes, back to 1960.. . and 37¢ a copy. We realize that we
cannot get rich this way, but who cares when you can make so many
subscribers happy!

Now...for a Ilimited time only... (untii we regain our
senses) . . . you can subscribe to 73 for only 37¢ a copy on a 3-year
subscription. That's only $13.32 for 3 years.

Subscribe NOW and have it end in '76. That's the spirit!

AMATEUR RADIO

1S more fun with

13

The regular newsstand cost for 3 years is
$36.00—subscribe Now and save $22.68.

L I I R . B T . . . I I I I T B

New Subscription Order Form
Renewal or extension 73 Magazine
Peterborough NH 03458 USA
D 3 yrs, $13.32 L] 1yr, 36
Name Gall
Address

i RSN Sk -k ¢ B ETIE My R A )
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~_ layout; you have no problems

... just send a schematic to PEMCO

~_ and we will design and build your circuit
_ board to your specs using high quality GC10FR
predrilled material . . . send the schematic and we do the rest.

“INTRODUCTORY PRICES"

I ST-6 KIT OF ELECTRONIC PARTS .57 2o 15t o mace avica a5 30l s $ 4750
B ST-5ABOARD ONLY. . e o S e et s e o R $ 525
. ST-BAKITOF ELECTRONICPARTS .. ..ccovenerneanenroneneanns $ 5400
. ST-6 BOARD ONLY (These are the 8 original by W6FFC) . ............ $ 18.00

;:;gg;;.ag;ggse;_gg;g This is a fully assembled and tested board, you add only your own power supply

________ - and cabinet, etc. Write for details.

;-_Z;;-g;-‘;s;:'j:;' You must supply the cabinet, A.C. cord, meter, switches, etc. on all kits except where noted
-~ otherwise. (All prices are postage paid — we pay shipping.)

 We will do most any printed circuit board for individuals or prototypes. If required we will also
- do the layout of the boards. All our boards are G-10 glass-epoxy solder plated and come drilled
2 only. At present time we can do only single sided. All component parts used in our kits are new
manufacturers stock. We Do Not Use Any Used or Surplus Parts. All inquiries are answered
promptly.

- PEMCO HaRGE&SRinG .

f;f;;;_é-i;é-z-é; 422 18th St.,N E.,Salem Ore 97301 (503)585 164_1
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CONFORMS TO LATEST FCC RULES e SOLID STATE REPEATER CONTROL SYSTEM e
COMPATIBLE WITH ANY RECEIVER, TRANSMITTER, POWER, FREQUENCY ANDIDSYSTEM e3
MINUTE TIME OUT e 5 SECOND DELAY DROP OUT e CARRIER OPERATED SENSOR e 1D
CONTROL e AUDIO INTEGRATION e OPTIONAL TONE BURST DECODER WITH AUDIO NOTCH
FILTER @ TELEPHONE REMOTE CONTROL  TONE DECODER VHF LINK REMOTE CONTROL e
LOGGING CONTROL e 120 VOLT AC OPERATION WITH AUTOMATIC 12 VOLT DC SWITCHOVER
e CYCLING TRICKLE CHARGER e FUNCTION STATUS DISPLAY LIGHTS AND CONTROLS e
BUILT IN MONITOR AND SPEAKER e REMOTE RECEIVER SQUELCH e ALL FUNCTIONS ON
PRINTED CIRCUIT CARDS e« ADD NEW FUNCTIONS AT ANY TIME WITH BUILDING BLOCK
CONCEPT e FLEXIBLE SYSTEMS FOR HIGHLY VERSATILE REPEATER STATION e

TONE BURST DECODER
NOTCH FILTER
SHOWING OVER 70 DB
ATTENUATION AT 1950 HZ
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2-METER PREAMP

20 dB Gain, 2.5 N.F..12Vv
dc, Size 1" x 1% x %",
Diode protected MOSFET.
90-day guarantee. Sh. wt, 4
oz. Major Components
Separately Shielded,

G e $9.50

TONE ENCODER

Eight pre-adjusted tones.
Duration and Output ad-
justable, PLL circuitry for
extreme stability. Choice
of continuous or tone
burst operation. Tone
burst operation requires no
batteries. Easy to install,
Includes three special
single or dual tones.

TEBK It eiciars $31.95
Wired

TOUCH TONE DIALEH

The electronic touch-tone
dialer for home and car.
It's safer and more accu-
rate to use than a pad.

Memory includes Access
Code plus five phone num-
bers. Numbers easily up-
dated. Built-in monitor.
Complete PTT operation
with transmitter hold.
TTD-4K

......... WIRED .$59.00

] A AT r e A $49.00

5—year guarantees. Send for Catalog

JULY 1973

o

AUTO-PATCH COMSOLE

AUTO-PATCH CONSOLE

This mobile or home con-
sole includes all the fea-
tures yvyou need for com-
plete auto-patch o Eratmn
A Touch-Tone ad: an
automatic dialer for send-
ing one access code plus

five Tnuch-Tnne hone
numbers; a single tone
burst encnder a usted to
yvour choice of frequency

above 500 Hz, and a built-
in motor. Cumplete PTYT
operation with one second
transmitter hold.

APC-4K Kit . .. ... $84.50
APC-4A Wired .. .. $98.50

TOUCH-TONE DECODER

A highly reliable twelve
digit decoder with input
protection, and PLL cir-
cuitry for extremely stable
operation, Heanﬁr duty nut-
ut relays, small size, plug-
in circuit board. All these
major features at an UN-

BEATABLE price.
TTD-12K Klt -
TTD-12 Wired .

TOUCH-TOME FAD

TOUCH-TONE PAD
In less than 15 minutes
you can convert your por-
table transceiver to Touch-
Tone operation.

. $44 .50

TTP Assembled ..

PAD-PULSER

Now you can also obtain
pulsed operation from
vour Touch Tone Pad.
Convert Touch-Tone fre-
quencies to decimal pulses
at 2805 Hertz with just a
flip of the switch, Option
can be added to TTP-2/K,
TTD-4/K and APC-4/K.

PP-12K Kit ...... $22.95
PP-12Wired ..... $29.95

$89.50
. $129.50

EXCITING NEW PRODUCTS

o DATA  PHOIMEERIMG AW | e—

Bkl N bR IIF- e —

H-i—l i
[ .-
o =
A E
— emz v
k i - .

p—— FEFCRIEWCT STANDARD
.

VHF FREQUENCY
STANDARD - FMS-5

Cal. receive and transmit
crystals in 10, 6, 2 and 1'.
meter FM bands. Markers
for all FM channels. Check
deviation, Precision 12
MHz crystal, No unwanted
markers. Osc. and outplt
buffered, Sh. wt, 2 Ibs.
(Less Batteries) .. $44.50
B T $37.50

REPEATERID
Highly stable oscillator for

automatic timing. AC or
DC operation. ROM pro-
vides for more than 25
characters, more than
necessary for DC “any
call” RPT. AUX is auto-
matically added to 1D if
desired when main power

iI5 lost. Toneburst opera
tion available.
ID-101K Kit ..... $49.95

ID-101 Wired/Tested
$69.95

ID-101R assembled in 1%"
rack cabinet .$109.00

TONE DECODER
Versatile single/dual tone
decoder. PLL circuitry for
extreme stability. 1 amp
output relay can be reset
automatically or manually.
Monitor position. Adjus-
table sensitivity., Internal
strap selects single or dual
tone operation.

TD-2K Kit....... $31.95

BANKAMERICARD

'
Fif o -":" Fedlip Bid ot

master charge

Uata Engineering. INC. ssss o Royal Road

Ravensworth Industrial Park, Springfield VA 22151

Phone: 703-321-7171
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USED FM GEAR

Compare our prices on these fine pieces of FM gear...

General Electric Transistor Progress Line TPL.

These units have all solid state receiver, exciter and
power supply. Standby drain is under 50 mils which is
ideal if you are in the habit of leaving the rig turned on
when you leave the car, or if you have battery problems.

All are narrow band and can be used for commercial service if desired.

Model FE73JA6 80 watts output
Model TEG63JAG6 50 watts output
Model TES3JAG 3D wattsoutput ......ccccocvevnessons $155.00

These units are complete with mike, power speaker and cables when needed.

For motorcycle fans we offer a real deal!

Motorola T33BAT 10 watts out on two meters, solid state receiver and
power supply. Easy conversion to 12 volts if needed,
(see article on page 26 of Ham Radio for July 1972
for details). Most are complete with mounting
brackets and accessories. These are a real steal at

OO L A e R e e e $65.00
T B33AAT WIth BCCBSSOTIOS - iiiici ettt s tsksorsstd s snrnrssnastivis sasbreus $50.00
DuPage FM, Inc.
P.O.Box 1
Send your check or money order today to: Lombard, 11I. 60148
312-627-3540

Terms: All equipment sold as is. If not satisfied return for exchange or refund

within five days of receipt, shipping charges prepaid. lllinois residents add 5% for
sales tax.

73 MAGAZINE



VWhalt
are we

handing
yOu:

The most exciting
2-meter, hand-held
on the market...
2-watt, 6-channel

Now Midland —for years one of the
top names incommunication equip-
ment—Dbrings you a high perfor-
mance hand-held transceiver in the
2-meter amateur band. What do
you get? A full 2 watts output power
with automatic deviation control.
6-channel capability with crystals
installed for .16/.76, .34/.94 and
.94/.94 A high performance receiver
with mechanical filters, IC and
MOSFET front end. Built-in bat-
tery/S meter. Compact 9" x 3" x 178"

Write for Midland’s full-line
amateur radio brochure: P.O. Box
19032, Kansas City, MO 64141

DEALERS: inquire about an
exclusive Midland amateur radio

area franchise

JULY 1973

AIDLAND_

ELECTRONICS COMPANY

AIDLANQ

ELECTRONICS COMPANY
“Coming on Strong in Amateur Radio”

fis

size. Jacks for external speaker,
microphone, antenna and charge/
power. Operation on 8 “AA" cells,
ni-cad battery pack or AC power
supply (all optional). With carrying
case, less batteries. Model 13-520
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For the most powerful antennas under the sun

@ 2 Meter Fixed Station

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM’s dream come true. With everything you
need for top fixed station performance...toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mobile, without access to a
repeater.

The right antennas for the new FM transceivers...or any 2
meter fixed station.

REPEATER LINE Fixed Station Antennas

Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want...and the top perfor-
mance your transceiver’s ready to deliver.

231 }

>

231 15elementhigh performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28’. VSWR 1.5:1 52 ohm
feedpoint. Extra-strength heavy
wall commercial aluminum tubing.

[

-

- 267 Standard 1/4 wave ground

267 plane. May be precision tuned to

any discrete frequency between

— 108 and 450 MHz. Takes maximum

legal power. Accepts PL-259. Con-

268 structed of heavy gauge seamless
aluminum tubing.

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band-
width great for repeater use. Center fed for best low angle

radiation. DC ground. Complete with plated steel mounting
clamps.

108
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340 3 element high perfor-
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Unidirectional pattern.
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubingandtoughalumi-
num rod construction.

341 8 element high perfor-
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14’. VSWR 1.5:1. 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubing; radials of solid alumi-
num rod. VSWR less than 1.5:1. All steel
parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di-
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC -

338

ground.

WRITE FOR DETAILS

For top fixed station performance on 2 meters...

THE REPEATER LINE
From

HY-GAIN ELECTRONICS CORPORATION

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

JULY 1973




2 Meter FM
Price Reduced

New lower quantity prices on RF power transistors allows us to offer the
same quality transmitter for only . .$29.95 . .

COMPLETE WITH DRILLED BOARD
N

TYPICALLY 1 1/2 WATTS OUTPUT
AT 12.6 VOLTS (1 WATT ON 220)
ADJUSTABLE DEVIATIONS TO 10

CRYSTAL NETTING TRIMMER
DOUBLE TUNED RF STAGES FOR
A CLEANSIGNAL

STANDARD 12 MHz CRYSTALS (14
MHz FOR 220)

ZENER REGULATED OSCILLATOR

PROVISIONS FOR METERING
EACH RF STAGE
PREDRILLED AND TINNED GLASS

TX'144/220 CIRCUIT BOARDS

® MEASURES ONLY 2" x 6"

O\Q 996 ;T.IIDIG CLIPPING AND ACTIVE
“O\N %?‘ i FILTER

A one watt exciter using four RF transistors, two diodes, and one integrated circuit. The RF
transistors are operating well below their ratings allowing long keying periods without damage. The
exciter may be used alone as a transmitter or with our PA 144 or 220 amplifier for a fifteen watt
station.

15 WATT AMP

®15 TO 20 WATTS OUTPUT WITH 1
1/2 TO 2 WATTS DRIVE. (SLIGHT-
LY LESS ON 220)

® USES TWO BALANCE EMITTER RF
POWER TRANSISTORS ABLE TO
WITHSTAND A HIGH SWR.

® TYPICALLY DRAWS 3 AMPS FROM
A 12 to 14 VOLT NEGATIVE
GROUND SUPPLY.

® COMPLETE WITH CIRCUIT BOARD
AND ALUMINUM HEAT SINK.

® ADD YOUR OWN MINIBOX AND

_—s PA-144/220 RELAY AND SAVE.

COMPLETELY PACKAGED PA144/220 AMP JUST $49.95 with solid state switch-
ing. 1—2 watts in gets you 15++ watts out. Size 6%2X2 5/8X2 with PL-259 in and out.

Order TX-144 or TX-220, $39.95 PA-144 or PA-220, $29.95. Add 1.00 postage and handling for
each kit ordered. New York State residents add sales tax.

— VHF ENGINEERING

320 Water Street POB 1921
BINGHAMTON, NEW YORK 13902
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UT_1 e
Portable Tune Up Meter with cables to plug into Motorola,
Link, GE, Standard, etc. This unit gives you the meter
functions of the radio being tested. It also operates as a
portable dc voltmeter with the following full scale ranges:
1.5, 5, 15, 50, 150, 500, 1 KV with a special 3 volt range for
GE Progress Line equipment. The UT-1 can be set zero center
for discriminator readings. Also featured in the UT-1 is a field
strength meter.Place your order now. Kit form $42.50. Wired
$49.95. Extra cables of your choice (specify rig) . $5.00 ea.

($2.00 for postage and handling.)

TESCO—-PAD

The "“TESCO-PAD''" has no
tuned coils to go off frequency,
no tuning necessary or even there!
Its all in one "““Black Box I.C.”
ready to go. The “"TESCO—-PAD"’
has a 1 second hold-up for your
transmitter, complete P.T.T.
operation, available with dual
audio output levels, 12 or 16 tone
combinations.

KIT $34.95 $39.95 Wired

{Add $1.00 for 16 tone version)
($2.00 for dual output version)

(Add $1.00 for postage and handling.)

Waller Electronics - 1est Fguipment Sales
P.O. Box 9913, Chevy Chase, Md. 20015 Telephone: 301-652-0996

Late Tvpe

Computer Keyboard Terminals

New terminals include 88 character
EBCDIC keyboard, |.C. decoder &
control boards, display with 3 digit
numeric readout and alpha-numeric
Burroughs readout

WERE 125.00 NOW $85.00
w/schematic while supply lasts!

R394U 150—174 WMHz receivers
(FM) special $15.00 ea.

12V 8 amp Power Supply Kits $8.50
RTTY Polar Relays

New ribbon <cable. .. $.20/ft... 3 , ,
$15.00/100 ft (20 cond.) hlu‘plu:-a Electronics

36 cond...$.30/ft...$22.00/100 10518 Connecticut Ave.
ft

Send for our FREE Catalog!

Kensington, Maryland

MOS PRICES
Super Low C 20795
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Nymi_trun 5V 7-Segment OIL CAPS 16 MFD 5000 VOLT
Slimline or Regular $2.50 ea. | . . find $9 00 each 3,$25.00

ZM 1000 Neon $1.75

NOISE ACTUATED SWITCH $1.35
Solid state noise actuated switch fully wired.
includes mike pick-up, amplifier, SCR switch.
Actuates by noise or whistle. Useful for burglar
alarms, lamp lighter, etc, 15 ft range.

GE Y 4075 25V Miniature
$1 75
GE Y 1938 24V Standard

$1.75
RAY CK 1905 Standard
$1.75
MAN-3 1.7V Miniature
$3.50 ea. 10/%30

GIANT ALPHA NUMERIC

B7971 $1.00

Alpha-numeric keyboards., Excellent to new in condition, Styles may vary slightly
from picture. Two models available, one with ASCI| encoder in base $55.00 postpaid
in the U.S. Keyboard with rio encoder in base $35.00 postpaid in U.S.

LIGHT EMITTING DIODES 3/$1.00
Ruby red, gold plated leads. With mercury cell
for instant testing.

H.H.SCOTTMULTIPLEX
Solid state brand new multiplex module w/
schematic, Possibility of conversion of various
mono sets to stereo. $3.00 each 10 for$25.00

.,:_ﬁﬁuﬂﬂfﬂ'*l - A R BB B
ey R R R R R R AR ER R R

KEY BOARDS : ) g
- . E°R° A R R B R'R R LR B
$35-00 & sss-oo . .. —_—————— HE ] > | .Ii.; =3 Ty .

RCA MEMORY STACK 32x32x9

3rd generation, ultra compact. Measures 1x4
1/4x7. Brand new. $50.00 3 for $125.00

URC-11 WALKY TALKY

243 MC 2 way radio, hand held,
measures 3x4 inches. Used for
CORE STACK survival in downed aircraft. May

Late model memory stacks, unused. be converted for other frequen-
................. cies. URC-11 $15 each or 3 for

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

8K 4bitY-plane .........
16K 4 bit Y-plane. ........
1R JICBLICK . et oty e i)

AM-FM RADIO $20.00

Fully built chassis by Delmonico with
front panel, solid state. Also has stereo
tape and stereo turntable inputs, T15VAC
power. Brand new with schematics.
$20.00. Made for console installation.
Cost over $100.00.

7 SEGMENT LED

Hobby craft due to being factory rejects. Most
have a segment or decimal inoperative. Still a
great "buy’’ for the experimenter. What an
unusual tie clip you can make with pocket
battery . . . demo displays, etc. In many appli-
cations you don’t need full 7 segments. $1.00
each or $10 the dozen. 0.333 inches high
character.

GIANT 7 SEGMENT

As above only this one is the giant display
13/16 inches hgt of character. First time
offered and as far as we know, offered nowhere

12vDC 3 AMP POWER KIT $5.00

Just right for powering car tape deck, CB
sets, car radio, etc. from regular house
current. We furnish parts — transformer,
silicon bridge, filtering caps, directions.
All new parts, order #KT-3 at $5.00 ea or
6 for $25.00

else. This one is quite an attention getter. Also
available in this giant display numeral “one”
with “plus’ and “‘minus’’ sign. Again, these are
rejects. Giant display $1.50 each 12 for $15.00

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
s,
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COMPUTER KEYBOARD W/ENCODER $35

Another shipment just received. Alpha-numerics
keyboard excellent condition. Once again we
expect an early sellout. Price of $35 includes
prepaid shipment in the US and shipment made
within 24 hours of receipt of order.

POWER TRANSFORMER
115ac/12V@3 amps . . . $2.50

POWER AMP TRANSFORMER

Brand new compact, regular 115 V 60 cycle

input. Output of 40 VCT at 4 amps plus

another winding 6V at 2.5 amps. Fine business

for Power Amps, Logic or Op Amp supply.
$5.50 each or 5 for $25.00

12VCT 2A XFMR $1.50

Regular 115 wvolt 60 cycle input. 12 volt

transformers are always in demand, these are
brand new. $1.50 each or 10 for $12.00

60—SECOND TIMER

A bonanza for the photo lab or any require-

ment for a precision spring-wound timer. May

be set at any interval 0—60 seconds. Contacts

rated at 15 amps. Contacts close while running

and open at end of time interval. Brand new.
$1.50 each, 10 for $12

IC SPECIAL — ONE MONTH ONLY

Our regular $15 IC board with approx. 140 DIP
ICs on them, with ident sheet. For one month

only we are pricing them at $6.50 per board to
reduce our inventory. “AC-S $6.50 Or 5 for $25

COPPER CIRCUIT BOARD

Brand new GE 2-sided glass epoxy G-10, the
standard of the industry, bright and shiny new.
6 x 12, $1.00. 12 x 12, $1.50.

AM-FM RADIO $5.50

Due to the West Coast ship strike they came in
too late for the customer. Now it's your
bargain. Use it as is or build it into your own
cabinet, desk, wall, etc. All built, ready to use,
with AC supply. To make it portable all you do
iIs power it with a couple of D" cells. Fully
assembled solid state chassis with AC power
supply, less speakers. Covers full AM as well as
FM broadcast. The price. .an astounding
meager $5.50

PISTON CAPS 1-8 mmF
3 for $1.00

Unused Military surplus. For hi freq. work. List
price over $3.00 each. We have 1 size only,
1—-8 UF. No hardware.

#73-18 3 for $1.00

BATTERY ELIMINATOR—
CHARGER

Plugs into 115 volt 60 cycle and puts out
approx. 12 volts DC 100 mils. Sufficient to
power most any small transistor radio and also
useful for charging small dry cells and small
ni-cad cells. Fully built, ready to use.

$1.00 each, 6 for $5.00

455 KC IF ASSEMBLY

Complete miniature 455kc |IF. amp assembly.
1.5 inches long, little over Y2 inch square. Ready
to use w/schem. Sim to Miller 8902 .....2.50

RF VACUUM
SWITCH

Made for the ART-13
good for 100 watts RF,
no doubt handles muth
more due to being un-
derrated for the mili:
tary ... #71-17 3/2.00

7400 SERIES IC GRAB BAG

Mix of 7400 series DIP, unmarked untested.

Some schematics provided . .... .. 10 for 1.00
100 for 8.00

1000 for 60.00

[/

MARCH 1973

GIANT LED 83¢

Price break at last on these giant LED with
1,000,000 hours of life. Measure full 1/4 by 1/4
inch. First time offered.

RED $1.00

GREEN 1.25
SUPER BRIGHT collimated RED with para-
bolic reflector, measures 3/16 diameter. A real
hi-intensity red visible over 100 ft.

SUPER RED $1.25

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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COMPUTER
KEYBOARDS

sl " |
&1/, postpaid w aies
Just arrived, a superb batch of brand new keyboards still in original
manufacturers cartons. Beautifully finished in pastel colors with contrasting
colored keytops. Made for table operation with fully enclosed metal cabinet.
Two encoder boards mounted inside the cabinet with connections terminat-
ing on Spectra flat cable with plug. Key operation with bounceless magnet
reed switch action. These computer keyboards were dumped as surplus by
one of America’s largest electronic companies and we were lucky enough to

be on the receiving end. The price of $50 includes prepaid insured shipment

in the US and shipment same day as order received. Orders out of the US
require an extra $2.00.

With 400 of these power supplies on hand, we figure we’'d better sell them
cheap and get them off the floor or all will collapse with a great crashing roar
and land in a heap in the cellar.

These are from computer power supplies, used, good condition. Operate
from standard house current. 4 output voltages .... MINUS 30 Vdc at 1 Amp,
PLUS 30 Vdc at 2 Amp, PLUS 10 Vdc at 1 Amp, MINUS 10 Vdc at /2 Amp.
Solid state construction with harmonic regulation on the transformer and
transistor regulation on the 10 volt outputs. This is one helluva bargain and
worth buying just to scrap for parts (if you're crazy enough to tear it apart).
You've got 2 transistorized zener regulated plug-in boards with sockets and
by changing the zener you can regulate from zero to 25 volts, 2 husky filter

caps (18,000 uf at 35 volts), power transistors on heat sinks, a nice
transformer, and misc. other parts.

Ship. wgt. 37 Ibs (you pay shipping) $10.00 each or 3/$25.00

%

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
7,

)
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ASSEMBLY
$15.00

A “Super Value’ for the gadgeteer. A complete Pay TV installation made for ZENITH
and all in original packing (3 cartons — wgt 36 Ibs) and all unused. Operates on regular
115 volt 60 cycle power. A wealth of parts, easily removed due to long leads on
components, most over one inch long. The 3 units consist of Translator, Adapter,
Decoder. Transistors, tubes, solid state bridge power supply, geared clock motor, 35mm
geared transport, time recorder, solenoid, relays, hundreds of small parts such as resistors,
caps, etc. Our estimate as to cost to Zenith, approx $1,000 per set. Schematics with each
purchase. One set of 3 units $15.00 wgt of 36 Ibs. Special . . . 3 sets $35 wgt of 106 Ibs.

All unused, original boxed.

COOLING FAN ¢
BARRAGE ~ W%y s V.70
$12.00 ST

For the photo enthusiast, electronic industry, people cooler, etc. Brand new assembly
made by HOWARD Industries, 3 fans per panel, 115 volt 60 cycle. Each fan good for 100
cfm and have blade guards both sides of each fan. To reverse flow of air, mount panel
backwards. All brand new, ready to use. Silver gray panel finish. Standard 19 inch panel,
5 1/4 inches high. $12 per panel of 3 fans or 2 panels of 6 fans for only $20. Ship wgt 7

Ibs per panel.

AM-FM STEREO RADIO $18.00 AS IS

THESE ARE FACTORY REJECTS TAKEN OFF THE LINE FOR REWORKING BUT
THEN THE FACTORY CLOSED. We have UNUSED Solid State AM-FM radios with
built in AC supply, extra outlets for tape, mike, or turntable. We furnish the schematic.
These units made for console installation. Each with minor defects but we can furnish
most any part found defective.

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
7,
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WHAT IS THE MOST IMPORTANT ITEM A DEALER CAN SUPPLY?

SETVIEE

addition to quality merchandise and fair prices Larry Webster offers
FR SERVICE FOR ONE FULL YEAR ON ANY RIG YOU BUY
DURINGJUNE.

problems with a rig you buy from Webster Radio send it
~Ye will repair it and send it back to you prepaid via
ONCOST TO YOU. Naturally, this service guarantee is

rg.

xonth’s specials at Webster Radio:

BUY NOW
and receive
your choice
of 2 extra sets
of crystals:

a Mosely MM 144
or

a Ringo AR2

Most important of all, if you buy this month you get the free one year
service on your rig. We have many other great special values! Call now!

EZEE 2602 E. Ashland, Fresno, CA 93726 [ qmein
Call: (209) 224-5111 1

/fm'.s‘-."’m- |
L JI P.S. WE SHIP ANYWHERE IN THE USA FREE VIA UPS '

e = il
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CUSH-CRAFT 2ZM ANTENNAS! LED TSEGMENT DISPLAY:

IN STOCK . .. .. SHIPPING PREPAID Solid State Systems has now expanded it's line of LED Displays and also reduced thewr
cost. The following are now avadable from us at these prices.
R-2 — FM RINGO - 3.75 DB Gain! — 135175 MHZ - 100W Ownnidirectional . ... .. ... 21250 1—-49 20—-99 100499 300-999 1.000 up
AFEM4D — 4 POLE — Up ta 9 DB Gain! — AN Hardware — 3607 = 6 DR, 1B0°=0DB . ..... 8425

=1 1;- Iil : _a:rl % il ware =00 » DR, M $42.50 5591 1,50 4,25 9.75 140 1.00
AM-147 — FM MOBILE < 3 DB Gain! - Fiberglass — Roof or Trank .. .00 oiin o iiiiinan S20.095 8 §85.10 4.75 4.50 4,00 3.65 3.25
AT47-11 — 11 ELEMENT YAGIS — 13.2 DB Gain! — Can be Vertically Polarized ..., .., . #17.95 5552 159 4.23 3.75 3.40 3.00
414722 —POWER PACKS — 16 DB Gain! — Two AL47-11's and Complete Stacking Kit . ., . $49.50 ;:::i *:-;; ;g:; ;:::: g';g ggg
AT444 — 4 ELEMENT YAGIS — 9 DB Gain! — IKW — Mast or Tower Side Mount . . ......$ 9950 $55-7 3.50 3.25 3.00 2.75 2.50
DX-120 — 20 ELEMENT DX—-ARRAYS — 14.2 DB Gain! — Combine the Best Yagi and Colinear $58-9 3.99 H'EE 349 i 3-30
Features — Can HBe Stacked | P I'c 80 Elements IJ_\-I‘[I!TII[-'.' for I“la.-llt._t and Moonboonece . . . $20.50 Minitrons * 3.00 2.75 230 2.25 1.90

ISK FOR COMPLETE CUSH-CRAFT CATALOG ... AMATELUR, COMMERCIAL, CR “‘"If':"‘- et R o e S gy AT T‘S“FP“‘::“T’““' e<e 1

iy Wesltiphes in Maltipl S55-2 have the same physical dimensions as the S55.7 and 555-9 with increased hife

besam ity af 10 thu-:n:m ;f J;”” and dightly lower current rnq:mnmﬂ:l The S55-1C is the same as the S55-1 except it has

= :rulumuduindumdpm ‘making it ideal for use in a digital clock. The 5553
S Sos as oo Per Item For-liwm and 555-4 are the new giant .77 in character height 7-Segment and overflow display

il M
: o ix) (Mix) (Mix) respectively, with decimal point on the right and rruhllilt]r up to lﬂ feet. * Also inclhaded
Latalog I- 10 g 100- Catalog I« 100- 1000 1040 above is a new reduced price on our Incandescent 7-Segment E
Number 99 999  up 990 Number 099 999 wp 90()

Package of 8, 1/4 watt current limiting resistors . .

7400 a4 32 30 28 T41T5 200 190 180 L1.70 :
ZI}:E %1 :j‘-; :f: Lo 4188, o180, 138 136 109 MOLEX IC SOCKET PINS: Use these economical pins instead of soldering your IC’s to
: ThER O e : : 2,40 4, . . PC boards, Sold in continuous strips in multiples of 100 pins only.

T3 34 322 .30 24 4182 126 119 L2 105
7404 36 34 32 30 74192 2,10 2.00 190 1.B0 100 for $1.00 200 for $1.80 300 for $2.60 400 for $3.40
05 46 A4 A2 30 74193 210 200 1.9 L8O 500 for $4.20 600 for $35.00 700 for $5.80 BOO for $6.60
4480 26 33 S0 A7 74198 310 295 280 265 200 for §7.40 1000 for $8.20 each additional 1,000 $7.50
7407 56 33 .50 A7 74199 3.10 295 280 265 .
5ot 28 28 a4 2 Duskin-line SOCKETS. Brand ith gold ;

7 38 36 .34 32 SCHOTTKY TTL ne . e new with gold plated pins.
THtII ﬂ gﬁ _:n _g TAS00 88 B4 79 T 1—49 5099 100-499  500-999 1,000 up
7 32 74501 28 M e 7 :

T413 60 37 54 5l 74503 B8 B4 79 .75 n 50 45 40 35 25
7416 54 351 48 45 74504 100 95 90 85 Pim * - .55 50 A5 40 .30
417 34 31 A8 A5 TAS05 LD 85 90 85 .33 .30 A5 40 30
418 38 36 .M J2 TSR BR B4 -TO - 60 1 310 A3 .35

s A20 B 28 =450 /8 B4 .79 - .t'I§ Jj§ 04 .04 :
7421 4 32 30 28 74510 BE B4 .70 - A5 05 A 04
7423 B4 B0 76 i b 74513 BB B4 .79 75
7425 <4 51 48 45 74520 88 B4 79 73
7420 40 31 a4 e 8w 39 STANCOR TRANSFORMERS: Ideal for use with LM series,

I " - o .:- Bl ?LL‘.;EE ""H "‘I ] 'T 'T'] . 1". :- ................... BoEEE R
7487 56 53 .50 47 74540 100 95 90 85 I':ﬁ :'ﬂ :?{E,‘.‘TT-! i
T R N e e
- &4 1 =E x 7455 . y -7 T3 HEAT SINKS: Wakefield series 680 cirewit board coolers. 1'%4" high with a dissipation
T441 .73 L64 L55 L46 T4560 BB B4 .79 75 : . . "
142 134 127 120 1.13 ':'4.564 ‘88 B84 7O ‘%’ to 200 watls, Designed for use with TO—3 package.
T3 134 L27 L2000 L13 74565 BB B4 7 75 I—49 50—-99 100-499 500—999 1000 up
T4 1.34 127 L20 LI13 T4ST3 182 L73 163 154 =
7445 171 162 153 144 T4STS 1.82 1.73 L63 154 Type 680-1.25A 1.20 1.10 1.00 .90 B0
7446 L34 127 120 113 245107 2 18 o1 ' RADE (5-band) RESISTORS. Any of the 84 STANDARD
E‘ﬂ; : :i_i :}.g :ﬁ Eféﬁé :'EE : -;; :2';1’ :'g: 10% tﬂuh lmm 1"‘.'.'1 o ...1\![1 ”4 or's WATT. EACH

. : ; . 22 745114 1B2 L73 163 154 : ey . -
BOHE B R | e R e ks . 1 i
i . o ~ o - - - i, o el - . . i i, W ¥ " s
T453 44 31 3 28 LINEAR 1S 220, 250, 270, 300, 330, 3640, 390, 470, 5040, 560, 680, 750, B20, 1000, 1200, 1500,
::g; gj %E :ﬁ g Ak = 1800, 2000, 2200, 2500, 27040, 3000, 3300, 3900, 4700, 5000uuF,
T L i s g : '|I'Il1-lllll-“-""ll"-fllill-l-lliilu
TA60 2 -3 40 —A NESOIA 290 282 266 2.49 ~ ~ 2uF. EAC
2470 6 A3 40 ‘37 HEE#‘?{? :;.i,; 5:132 ?HE ilﬁ GOMpE. EACH ... ol e vviiin $£.11 ORI, EACH s s Vb $.12

aafa 1L q .5 akai i . Ll = n pu g v
7472 40 38 36 34 NES36T 731 688 645 602 LA YOLEIRGRDEACE, TIpe Uh. ‘
7473 32 49 46 43 NES40T 240 225 210 1.95 LOuF, 3V $.25 047uF. 3V ........5.25 O2uF 10V ,.........520
Tl;g :32 49 46 ;; :E%l::; ?ﬁ -II:'g 'I'.-‘!Jﬁ :M AuF, 10V $.12 22uF. 3Y¥ $.30 0.01pF,16Y .........8.10
74 0 .76 .3 . NE 30 1.23 11 ;
7476 58 55 52 49 NE555Y 110 105 1.00 .95 ELECTROLYTIC CAPACITORS: All values are available in both, axial or upright (PC
TABO S0 .76 .72 68 N5556Y 2,10 195 LBD  1.65 Hoard) mount. Please indicate vour choce.
TAR2 1LI0 LO5 100 95 N5358Y L0 95 90 A5 :
7483 1.72 164 1.56 148 1O ABY i §.10 ', 35V
TAB5 1.58 L5] L44 137 NES60B 357 336 315 294 30uF, 15V ... $.10 S0uF,35V ... ....
7486 50 37T 4 S NES6IB 357 336 315 294 SOuF, 15V ......... $.10 100pF, 35V ........ $.20
NESGZR 357 336 315 I 100uF, ISV ........ $.10 S50 F 35V

T490 A5 B0 .75 .70 NES65A 3..§I 336 3.15 :..'H PFISY s $.15 1000u. . 35V . ! 50
7491 148 141 134 127 NE366Y 357 336 313 2M S004F, 15V ........ $20 1uF, 50V .......... $.10
7492 85 B0 .7 K| NES6TY 357 336 315 294 ' WF. 50V .. ........ $.10
7493 85 80 .75 70 NS111A .90 86 .82 .7 : RF SO ... eie: $.10
e ;pim oo o |t g mm

A : =6 1= -1 L LA L ; TERMS: Rated firms NET 30 days Otherwise check or money order-with order.
gl?ﬁ“ }‘%ﬁ t%::; :.?’:: ::‘;II'.II 709V 30 47 M "“ Bank Americard and .Mlﬂﬂﬂ'hlr are welcome, All invoicing is now done by computer
74104 0 6T 64 61 TI0A S0 47T .44 41 therefore, the following standard elhinrges will automatically be added to your order,
74105 0 67 64 Al T11A a8 52 49 A0 If your menhandise total is between:
o o s R IR AR  R

j " p— - . —l F B s L T

74121 58,337 Sl st 741V 55 52 49 A6 $ 0.00-5499 add $LOO CoDn $L.00.  sdditionsl
74122 J4 71 68 65 747A LID 104 98 92 $ 5.00-%52499 add $0.75 Air Mail $0.50  additional
74123 L.30 120 L1O LOO T48Y 60 57 54 33 $ 25.00-84999 add $0.50 Postal Insurance $0.25  additional
T4141 1L.75 L66 L57 .48 LM335 28BS 272 264 253 $ 50,00 . £99.99 add §0.25 Special Delivery $0.75 additional
74145 150 143 136 129 IM336 385 366 346 327 $10000 md 5p add  $0.00 -
;ugn 2..'1;3 185 L70 155 IM337 405 370 351 331

4151 I 1.24 LIB L12 _ ey > ; - et s Fint O p—
%.“54 278 258 3135 205 Nz & & L 3 (your choie). These charges include shipping, handling and insurance.
74155 156 L49 142 135 ING 14 0 09 08 .07 MISSOURI RESIDENTS: Please add 4% sales tax,
14156 1.46 1.39 131 1.23 IN4DO] A0 09 08 i Fy
T4157 1.56 1L.48 139 1.31 INgDO2Z .1} .10 .09 08
74158 156 148 L39 13) INSDOZ .13 .2 .1 .10
74160 220 210 200 1.90 INGDO6 .15 .14 .13 12
74161 2.20 210 200 1.90 INTATA - thru
4162 2 20 210 2,00 Igg INTSBA A5 23 19 Ab
4163 220 210 200 1.
4164 220 210 200 190 aN3BG0 25 .23 .21 19

14166 230 220 210 200
ORDER DESK

1-BIM-325-298
1-B00-325-2595

All IC's are supplied in 8-, 14—, or 24—pin DIP (Dusl-indine) plastic or ceramic package
for NES36, NES40, and SE540 which come in TO—3 package. ¥ ollage Hegulston
M 335, LM336 and LM337 are supplied in TO -1 ([liamond) package.

SOLID Sﬁ'cﬁ'ﬁ'@ SYSTEMS, INC.

P. 0. BOX 773 * COLUMBIA, MISSOURI 65201

We give FREE dala sheels upon request, so ask for those dala sheels that you ANEED, even
for those listed [C's that you are not buying.

- 443-3673

TWX 910-760-1453 » PHONE 314
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::‘ > -'>~ INFRARED IMAGE TUBE, Newer model. This is
‘=== Farnsworth or RCA manufactured tube 6032 It

9
£
3
g
1'liF

Rechargeable thousands of times. Alkaline battery ered - 15 a later model than the 1P25. Potential should be
‘o, plates. Flat voltage curve during discharge. Will hold charge for long . = @pprox. 20,000 V. {as compared to 5000 for
any

/

a5 : : _ ' .
v~ Period of time. High discharge rate. Spill proof, may be used in =2 1P25) Size is 4 1/2" long, 2" diameter at its widest
V2. Position. Uses potassium hydroxide = {30% electrolite) Nk, point. Stock #OL3335 ... .. ... s$12
g J LT T T T, Wl e T = ..-a...'.'—'-.'-.‘-r."'"-: o e - 3
E*— '.ﬁi‘_‘} R N X S oy A =t e s AU S S R N A ST AT IR SN ARNEEN AT
R e U.S. NAVY SIGNAL SHUTTER, Shutter is 7

fi;l

2 amp hours, 1.2 volts, 4 oz size = 1 3/B” x

AdTnT Tz - LA ted behind 12" diameter plate glass. Wonderful >~
o, 11/16” x 4 1/16"” military surplus—used e, r. : P - e
SR condition. Praee. . ..ol Ao Sﬁ the :ﬁﬁ?ﬂéﬁm ook oo gt&m& =
yos=Y #~ AT OTRORO s A e e e SACA NS SR ﬁﬁ,‘i..:
. =y ; T _ '.""—"' "". "'-r-"\*""."-'. b b = . g . —— iy --'.' e Sy, T B -'ll""- __..4.‘
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Ty e gl g iy TR D ey _‘*':..‘u-."'"."-f'-:" e Dy, il - 2 . o T
E‘i‘?&ﬂ'ci’?-":-*--'* BR e ANOS A SRR A S Dyt STEFFH*G SWITCH, 24 VDC, 20 ohm coil, 1.25 amp coil, 12 level 2 =
e | o WI2 brg, 10 non-br'g, 11 steps, contacts are Phosphor-Bronze, interrupter = .
‘I;,.-t..: 3 Il'l'ﬂ hm-l". T.? "H"ﬁ““, E‘ Or. S5iFe = 1 ?J‘IE‘. X 1{2 X o 1C off normal 2C. D’il'l'll,‘.'n: ﬁ“fﬁ“ :Englh A 1!2"" "ﬂ'id'th E 3...- “, *pg‘ 2 N

LS

N ?IE", MFG. CLARE CORP. MODEL 211 Stock #RL9037 ....$12.95 °

:,S:h ﬁ" military surplus—used good condition. Price$2.25

‘R
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I"arr!: hours, 1.2 volts, 6 oz. size=17/8" x 1/2" x *'{::j mﬁh Hﬂnlr.:l coil fﬂ r;ﬁ ;Eﬁk FITB%;EE and n;f with o
6" military surplus—used good condition. Price $2.50 4o S S e DmChas A e & ... 91250 Fries
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= 6 a hours, 1.2 volts, 11 oz. size = 4 d o el by
T4 EIEET: 3/4" military iumlus—Unu'lseﬁ. Fri::y%;ﬁg wﬁ:‘h By Ean k. Thetmox, type Mods! #LLER AN
o LN, 8642, 4300 m.I. Dimensions: L 13 1/4" by 6 3/4" "}~
fr’:‘ “'.‘&{“‘I-:;;';:.r‘._l_-' g h.'ﬂl':.-“.li.':%:‘ -.;:-\..L{:,:*_(ﬁ_“qh o *’E“' _':l 'ﬁ;‘;::‘ dia. Stock #TD7507 ..... T I R T R e sﬂ.gﬁwﬁ':‘
th i i ""-b:-‘lhlrﬂ_qu"l:.‘n_:éx':‘f- u..:...: '"ELI_“';-:"HI-J'L' -] +1||:~":“ ‘tk'liﬁ : : = P m:}‘..-':l
h’é:‘\:;& s A, ._‘fl‘.':ﬂ;'d':_:a,‘l:_"‘_rﬁ.ﬁ.;ﬁ,ﬁ m_ﬁ% . =gl l'--"1,,_‘_'-"' ﬂ‘l‘-*u"'q..._‘ - 5 - e 4 l.‘_ll‘_-'nl':g. - \*'.}ﬂ‘-{'i"?f-;r"“-"-."H\H_?"—i‘_'.':-q'k 1"'\,-‘
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A 20 amp hours, 1.2 volts 2 1/8 Ib. size =3 1/8"" x 1 24" T A
%_;- - 1/16" x B 1/4" military surplus—used good condi- j‘ﬂ: MANOMETER, WELL TYPE, Made by Trimount "?‘?i
: “‘-q tiun_ Fri:e . R L e e S 8, e W e PN L $5-95 :_ln':h *': tnﬁtq Eﬂ- #2235 D tﬂ ﬂﬂ il"tl:l"l. . 1!’10 SUthviSiﬂ'ﬂs. :'-:'-.,‘{F'\
R r\:;'g’if‘? Can heLusgd 1‘?&[“ oil mercury or water. Dimen- Sy
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W/ HOT PLATE, 115 Volts, 2000 watts, Dimensions: Kfﬁ?’%ﬁ@ P e ot i I Sorsn e U o W
£ SragaypOemeter by 1 3/4" thickpess, Stock R b PR S A N S o L SRS
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AT OPTICAL PROVING RING, capacity 6000 Ibs, 4=
QUARTZ REFLECTIVE HEATER, 400 watts, . a - - Mfg. by Steel City Testing Mac?}?ﬁrlnc. Model L

b I}D volts. The unit is mounted in a large heat sink, ;':_‘-L'-.‘l. ‘r_ -/ PV123. Stock =TD7509 ... ... .. $195.00 e

2% Dimensions: 2" height, 3" width, length 14 1/2", /st o
3 Srock ¥TSH016 ... .. .0 iu .. faah : T v
e s B B it ot e s M e o et i T .. ] - _l-""q.__"":"1 _“'f"{;—"‘u‘ %

o L AT U o N o T P R L T f I S e e NG
R S e T AN S M U NN S QU RS o iy A e Lo NG ST AN e AR v
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~.7.AIRCRAFT CAMERAS, TYPE K-17, with 9" x 9" A S T I s S22 N
= " - -, T i - X

&% format. COMPLETE WITH ASA MAGAZINE. 6*
= F.L. WIDE ANGLE

OPTICAL PROVING RING, capacity 120,000 Ibs.

35! 1/6 metragon, Stock #003321 ... ... .. $115.00 a:
:5—,: 24" F.L., 1/6, Stock #0L3322 ... .....$125.00 Mtfg. Steel City Testing Machine Inc. Model PV 123, lf::-
~-% B3B Intervalometer, Stock #0L3323 ....$20.00 SRR FTDTIBID i i e e e T $275.00 20,
e R RS T 3
T A B Sty R et R e oo . ” 1.:-1;
e SRR e N e A e A L N N T S A e

- - - T N = S '*‘--1.:"%__ P, W, e, x
:.-,.""; OPTICALLY PERFECT GLASS DOME, Built o PSSR TN """'“'-“t:“:-'i"‘-:h
Za stringent Government specs. for aircraft optical T30 MICROPHONE, Carbon type, 75 ohm 50 db Lo

%

below | I'mr_‘ﬂilt response with PL-291 2 contact -
male plug. 11" cord. Unused. Stock =MI7778 $1.50 <

‘_,.
74

(

applications. Glass 3/16" thick, optically polished
both surfaces. Metal rim has 18 mounting holes.
SIOCK #OLIRIY. - i i ST $45.00
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LAROID FILTER, 6" diameter, laminated in glass, red in color, &=k,

POREIAY G s ST A i e et e e $4.95 - HS-30 HEADSET, 250 ohm impedance — Hearing |

R A S AL ST AT A AT v N AT aid type, light weight headband 9" cord w/spade |
-

ICHROIC BEAM - o . lugs that ware into CD-604 cord for 4000 ohm
E SPLITTING MIRROR, 80% transmission, 4” by 6 b impedance. Unused. Stock =M17779 $495

172" by 1/8" thickness, Brand New Surplus. Stock =013343 . .$4.95 R~ e e o S
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N G W R e e e e Tt e R e - T A S B L A LG NS e G
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XA A T N o 1Y e £/ s W aenr i A I B A ,;:,;;_L':”{:5':&‘;&#-.-‘%;% B S et Ay R “\‘:‘ 1%
- o ! iy - " L] u " -""-:._.L L.. % -\."'.""'"' ..}r.’_“ i T i ] . e ; . . :*‘l-., :-j:.. & W
s | \\-\.‘1'_,... 1"""
ALTIMETER, SENSITIVE, Type MA-1, 0-80,000 L‘“;’;_{v_; ! e
feet. Manufactured by the Aerosonic Corp. Condi- =% -xQ " HIGH PRESSURE TANK, Type A, Rated at 1800 *¥
tion: used good. Stock =MI17781 . 549,50 - ;::_-:: ."'f PSI, 18" by 6 1/2", 1" pipe port at top of tank, r~
e % — Stock =ACT2106 . $12.50 ;:E
. 8 o e e - b
- A T A R A e Y A T T o e T O T A by . '.L" UL ~-?f-'}ﬁ:‘:%%:
G e i i S N S RS A e L et SN T A A2 G e T ST,
: LEHS Mfg h-l.l' Fa‘:filc Gp'ﬂtﬂl Cﬂl‘;} 24 fm:a] . B e - -—"‘"u.- g -_;H"‘- - "'i- S .__i;: ':-:‘:E;::::
..;:'- length, /4.0, 9x9 format, coated lens mounted OXYGEN CONVERTER., Aircraft type rated at 70 N,
=== completely with Iris and Shutter. Stock =MI7782 — PSI, 7 liter approx. capacity. Stainless steel body. iy
A I AN AR AT R AR AT R (SR AR $150.00 N ‘X Has 4 ports for inlet, outlet and gauges. Mfr. Aro -f;:':;t
T o St ST 3 gl » Eq. Co. Measures 9 1/2" H by 13 1/2" dia. Stock e
. I-'."u e ".."'.'-Lh":_"““h. e b :\ }"'H It"h Lxﬁ-"‘" g Ty % :l'.- . L i -'E"l
A N R A I A _3;;., AL TR e e g $49.50 fh:;ud
,s:,;-:':a;é:f-;- 100 RPM, Mfg. Delco, 27 VDC PM reversible, >4 3_-:};-'_ N ot s, L'e"';:_Tf'H:t""*jt:f"-‘_‘ - o SR ,;n:;c-';":*;_.‘_ﬂ.:i- -~
AN governor controlled, overall dimensions: 4 1/2" Sira oy A N N A T A A N R SR A T e
b f;},__:» - long, 1 3/8" dia., 1/4" shaft. Stock =DCGM5012 ~ T T ‘:
e T P Vel 5 el PO TR oo , $16.00 -~ OXYGEN CONVERTER, Converts liguid to gas - =
e N NS eous oxygen. Aircraft type with stainless stegl
Ay N S N N L NN body. Dim: 8" H by 11" dia. 75 PSI, § liter 3
":j;}- M e e T A A S e el B <2 U capacity. Complete with regulator valve. Mfg. by *.
1=< 110 RPM, Mf-; G.E., 27 vnc 0.7 amps, 1 oz.f1. : ey Bendix. Stock =ACT2108 ............ 549.50¢H:
1-«,, torque, Dimensions 3 7/8" long, 1 3/8" dia., 1/4"  eE N S ) Y Lo 0 W, ‘
2 shaft, Stock #DCGMS5013 ... . ... ... $'lﬂ.ﬂl‘.] e e T Y e U e, ot '»“-._‘-'H TR TR o o e 2 ‘ft VA
- o [ e Pl i W, e ‘“:'"-h _J'I. e o I"' "I-h.'_r'l'h e Y . !
“: 120 RPM, Mfg. Delco, 27 VDC governor con “n Yooy b N b X
-~ trolled, dimensions: 4 1/2" long, 1 3/8" diameter. ' ‘-;E,r,; VICKERS HYDRAULIC MOTOR, displaces .095
H'E’“ Stock #DCGMBOT4. ... oo vvoreennnnns $15.00 st cwin. per revolution, delivers 2.5 GPM at 6060
el R P EON S h:.':.-"“'"“' ALY Ty e St RPM. Power is 4.5 HP output at 3000 PSI.
ST N e e ST e AT ;ﬁ AT MRS ae, ) A T Produces 45.5 -in.lbs. of torque. Ports are 5/16
5, —'---',-._"-" it L S Mt AR S L e e N - 4 -.i‘«_:;_"f._:ﬂ'_ AN. intemal spline is 3/8 inch - 6. Dimen: 2", x
S S waRg, 2", x 47, Stock #PCASDT ........... . $99.50
g 125 RPM, Mfg. Delco, 27 VDC PM govemor 33— -
T controlled, reversible. Dimensions: 4 1/2" long, 1 - T e 1 A A A N e A A ]
oy = 3/8" diameter. Stock =DCGM5015 ... .. $15.00 A N G N e T s e 2 L el
St e : e s A e e N e AN
.';\"a. ._.::.*:_- L L L e,
N T - a e T A A RSO AT VICKERS HYDRAULIC MOTOR, displaces .060 <%
~"130 FIPM Mfg Dster 235\_;[){: shunt, 8,000 rpm cu.in, per revolution, delivers 1.7 GPM at 6060 ' *ﬁ:
. RPM. Power is 3 HP output at 3000 PSI, Produces +*
vz +09 ozin.right angled gear head, Dimensions: 4 278" AN 1 S
&2 1/4" long, 2 wide, shaft 1/4” threaded, by 1/2" el d ot b e Do L B iy L0
=% long. Stock #DCGM5016 . ............. $6.50 . Spline is 13 tooth imen: 27, x i
e Tl o O : R PIIES L O 30 ¢ Sy Al o Tty S S0 S M 4
N N A A N A A R S E T D SO0 s n p s
'"“'--.--I -'.""_‘. o R '.,"._"‘ Z'|_ _.: ..__ -, _..'-.:‘_‘""'- _ bl n: .‘H:"..L .-:-..“-::_: -\.‘-l‘.-\.;.\_""_.... . .l ] . .
e S Sy o :w'.:_mrh:‘-’-‘ gt T By Pt E ity Ko Wi Pl el R e
'ﬁ-n:‘x'_.. - - - S t?_ q_‘h":‘:-‘ _:-'_ ._'-'_;_._--.l' = e i _.'-
"' FR-5/U FREQ. METER 1010 100MC ................ . $99.50

,‘!u, FR-6/U FREQ. METER 100 to 500 MC
-.:;., LM-10 FREQ. METER 125 Kc to 20 MC
2% TS323 FREQ. METER 90 to 450 MC

$75.00

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

%~ GERTSCH FM.3 FREQ. METER 20-640 MC .001% .......
2T HP. 211A Square Wave GEN. ..o avvsreenessarasisnnsnns $99.50
ISR BTV G TR U T IS o e (e e $95.00
335 TEK 105SquareWave Gen. ... ...coonenncnnnnnennnnnns $49.50
L L B e A ST TR el e S $75.00
*~+ TEK 121 Wide Band Pre-Amp S5CPS — 12MHz ............ $35.00
.5 JUST ARRIVED OS-BE/U SCOPES .. ...ovvvvinnarannnans $50.00

:‘:;' L&N Defiection Pot Model 8
‘<~ SIERRA 121A Wave Analyzer 20 Kc to 500 Kc
> SANBORN 670A XY Recorder
"“%x SHURE BROS. CM-16C (similar to Shure 488) hand heh:l D'u_.rnan'u[:
27,0 Mike 20082 New $14.95
*“f" AMERICAN ELECTRONICS LABS SNB 243A crystal switch 1-4.0
{{, R PTGl R R T 1Y R L P e T $14.95
*:FF“ TV-7D/U Mutual Conductance tubechecker ...............519.95
R-77/ARC3 Receiver (less xtals) S9.95

\;_‘IE;HT 178/ARC 27 2250 1o 3399 MC Transmitter may be tone

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

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

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

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

-.u modulated at 1020 l:*n.n:les per second for emergency or direction finder
\,_Kpurpmes e 4 LR N R Tae o N Sﬁﬂﬂﬂ
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= MERC HANDISE SHIPPED FREIGHT COLLECT

T\ CALIFORNIA RESIDENTS ADD 5% SALES TAX
O e e T

0 T e iy ;
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"% ALL MERCHANDISE IN EXCELLENT CONDITION
‘. SEND CHECK OR MONEY ORDER WITH ORDER
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Variable, voltage-regulatea
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Model 1910

—u_l'
4

Brand new, made by Warner-Chilcott Laboratories Instrument
Division. Delivers a dependable 60-400 VDC at 100 mA or 600
VDC at 30 mA, with output deviation of less than 1% for line vari-

SN

ations from 105 to 125 V. Switch-selectable ranges of 0-600 VDC =3
or 0-120 mA. Operates on 117 VAC =10%. 50/60 Hz. 110 W. Size: =
16" wide, 11" deep. 9%" high. Designed for electrophoresis, bul =
may be used wherever closely regulated DC is needed. Origi- =5
nally $380.00, now just $35.00 ea. < :;::
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The GAM Line

Famous for POWER ... powerful performance,
VHF/Antennas @ BASE/MOBILE
144 to 160 MHz

b
M

¢

MP-34

TG-2-R 3.7 db List $33.00
TG-2 3.7 db List $22.05
TG-4-MS 6.7 db List $55.00

MP-34 6.7 db List $34.65
TG-3 ' TG-4-MS |
3.7 db e e

3575 14.9 db Omni-Directional Gain

In System Performance

(Using the TG-5S and the TG-4-MS) l
GAIN OVER ISOTROPIC RADIATOR

TG-2-R TG-2

§. T
191 VARNEY STREET

@i
- MANCHESTER NH 03102
Electronics i\ wn

120 713 MAGAZINE




2 Meter FM Transcemwer

(1) GTX 2 (woth buidt i OC PS) and 94/94 S749 95
i12) ACWOWER SUPPLY 549 95
I13) 2 Extra crystals your chosce (stock List) 512,00

REGULAR S311.90
OUR SPECIAL PACKAGE PRICE! 5249 95

10 watts putput GTX 10

& Simple Conversion 10

10 Watt Qutput

i1 GTX 10 | builtan DC PS) and 94/94 5199 95
2y AC POWER SUPPLY 534 95
(30 2 Exna wrads youn chooce (s10ck hest) 512.00

REGULAR 5246 90

OUR SPECIAL PACKAGE PRICE $199.95
Please add 510 00 Substituting
HAMPAK for AC on GTX 10
Package With HAMPAK and
AC - 5232 00

100 channel combinations, leatures ndependem
selection ol transmil and recewe bieguencees, and
switch for pre-selected paving

(1) GTX 200 Ibwit-n OCPS) and 94 94 575335
{2} AC POWER SUPPLY 549 95
{3) 2 Extra xtals your choce (stock lest) 512 00

REGULAR 532190
OUR SPECIAL PACKAGE PRICE: 5259.95

- ;
HamPak I
Battery pack for GTX 10 portable operation Uses 10
0 cells (not included)

539.95

fincludes portable antenna, carrymng hanidle & ke
chpl

Marine/Master-25

20 av F HF-FM Marine Radio Tl'h'.uhnm"

INSTALLIT YOURSELF!
(Weather monitor and channels & + 60)

Full

reltability. 10 channels with 2

25 watts power. ALL SOLID STATE (no tubes)
1/2 pairs of crystals

installed for calling and distress, weather, ship-to ship,
ship to coast and public and port operations

Self

contained, compact. Pre tuned. Vinyl covered unit is
splash proof — impact, humidity and fungus resistant.
Can be mounted in panel, on bulkhead on or below
table top with universal mounting bracket included
JUST CONNECT TWO WIRES and YOU'RE ready to
OPERATE!

Optional Accessories:

e3 dB, 6 dB, or 9 dB gain lay down
gleaming white fiberglass antenna

* FLASH * FLASH * FLASH *|

Look at what you get for NO REPEAT NO EXTRA
CHARGE, The GTX-2 and GTX 200 have a super
spnsitive Duasl Giate Mot Fet pre-amplifier BUILT IN the
front end for superh, less than .25 microvolt
THE BEST recemnver now even hefter’ I

rsCEi et
sensiliwvily

30 WATTS QUTPUT. ALL SOLID STATE (no tubes).
TRUE FM (not Phase modulation) for superb audio
quality.10 channelsfwith 146.94/146.94 included. Three
pole low pass filter on both transmit and receive. 1 watt
low power position. Provision for tone encoder. Simple
internal strapping provision allows multi-channel use of
any crystal. (GTX-2 and GTX-10) Microphone and

mobile mounting bracket supplied. G-10 glass boards.
Professional level construction by

distinguished Avionics Mfg, — General Aviation Elec
tronics. Inc. The finest amateur FM transceiver available
at any price. Size: 9 x 6 1/2 x 2 1/2. Weight 5 |bs.
Current Drain: Receive: .09 amps. Transmit: High 5.0
amps, Low 1.7 amps.* (GTX-2 and GTX-10)

* 3 dB sailboat antenna, mounting hard-
ware and 60’ of marine white cable

® channels 68, 26, 28, 12

PLEASE WRITE FOR OUR SPECIAL PACKAGE
PRICES!

COMING SOON!!"Y Genave Touch-Tone Pad,
and MUCH MORE.

D Sgris// one
Service Manual

CXT-CXTA
$29.00 ppd.

REGENCY, CLEGG, MIDLAND, SBE, INOUE, GLADDING, MIIDA, CUSH CRAFT, DATA ENG., BIRD, OLIVER SWAN
(KLM), TEEC SSTV, HY-GAIN, SAVOY, SIGNAL/ONE, B&K, LEADER, MITS KENWOOD, TEMPO, TEN TEC, DX ENG,,
MINI-PRODUCTS, SWAN, ETC., IN STOCK - PLEASE WRITE FOR QUOTE.

Reg. Our Price Rag. Our Piice Reg. Our Price
ALPHA GOMNSET NA TIONAL A : : .
Alpha 70 PA-70V vapor cooled linpar. 1,275,00 B95.00 Em Cumm |V 119.00 69.00 NOX-5conv. to MK-2w/NCX-A ACispk, 42900 326.00
brand new cond HALLICRAFTERS T Bt

AMECO SX-111 rowr fates) wiprod. dect 12900 9900 NC-155 v : 119.00 159 Q0
TX 626 & 2 meter xrmetinr w/621 VFO, 14900 9500 SR 150 scwr w/AC ipk 35000 249 00 NCX-5 MK 1| w/NCX-A AC/spk, 100K ca 450,00 179.00

Dow Ralin SX-148 yow, 5D wph HA 1S cal 195 00 163,00 5"":-“-“:‘ . 0 17900
TX-E26 & 2 mater armeiies 99 .00 &9 00 incerves w/HT 461 oW -7'-1'-*51 w'1178 AC IH}“ and ""'l'il-'f s | 2290 o
BIRD = SHR-42A 2m sxcr, new cond, w2 atals lamgc;::: |é§ a_ﬂ:i]. 290C E:-IHS"; wr wf T: JJ:;:. -'I-E'::J-: H.-':;_‘.IH_ 43000 389 00

i SH-48 & Bm wcvr new condd. wid s lals i fil noesE FILECET, MEYW C D

g%:i::’;'f” TS T O HaA-26 6 & 2 VFO 1900 2900 V17X bmic AL 6500 3900
G251 VHF conv. 586,00 495.00 TP L/ITEMPO f
KWM-1 =cvr wi/516F-1 AC and 312 8.3 49500 39500 HEATH B2 5 1?'“']"? 55 watl oulpul ._?rn WITI | THAN 10500 #9.00

isame & 31 28-4, patch. SWH_ eic. ) H X-10 Maraude: 180 wat S58-AMM wmiries 18800 11900 20281 /45 50 emilt outpbul 2m amipg, new 13000 o900

& test, nevws congd HW-16 CWaow. 30, 40, 15 S8 00 796 W ] By Digrremy EDu0] oo T s § s 178 0 9 00

HG-10 VFD B0-2 rreters 35900 2900

m’ffm sCvr working, a1 is 5900 29.00 sB 110A 6Bm SSB scvr w/SE-500 2m trany 43900 320.00 TG 102 24 he. Dhptal clock, new Ba00 5900
Thoe 6 xcvr w/AC mod 165.00 99.00 verter & HP-ZJATAC like new, checked TEST EQUIPMENT o =
FM 2ZTA FM mcwi, ke nioww 339.00 788 .00 by Healh Eico 378 Lab audio gen i T .,E“ = -ri. -
DRAKE ' SB-500 2m transverter 12900 B9 00 Clemmom HEF-E]H bg gen like rews 29500 7 :2 ﬁ
T8 rovr, 280 O mult/spk 210.00 179.00 HD -1 Q" mult wibuiit in AC ps 1000 RCA WV-98C :.:-pErnl:lr VT VM, new e Do 1:‘ s
24 rovr, 2A0 Q" mult/spk and cal 189.00 148.00 gg A-300-3 8m Conv g 00 Heath IOW- 102 solid state ﬁcnpqr: MW 18 9.00 *g s
MN-MFHBJtH-hﬂ e ivasikr 15900 139.00 ﬂN|gHT;JﬁLL|E|} Wins lows r1'|1_'lguhm mie b lmegeir i 15000 g A
T4X B wicuitom AC/spk by Drake 4B9.00 3B9.00 TR 108 15 wan 2m xcvr wiAC, DC, muc 9900 79.00 LEADER write for prices

new Cond, s Carion like new B & K write for prces 2 <
SW4EA ger. cov. rowr. . new cond 22900 19900 AX-190 ham rowe B0-10 = WWV, 1 KC 19900 14900 MIIDA, 5854 4 = s chgiat iva 689 00 5/9.00
GAL AXY we-Fagan ";GIF'QT“"'.T":;H;::H 950,00 725 00
FM- 210 wAC 210 amp, 6 «tals, mic 189.00 12500 MAGNUSM MILDA =5108 10H: 105 z lveay : ;
GL ADDING Mat_lnul_'n & BF speech procewor lor Kemaood 139.9% 9900 L .Jul'qu-vr -.e.-r.- ‘ : 4900+ UP

194900 158.00 r-699, brand new, warranty MDA precwan caculafons LU

aladdmg I8 wixtals 34/ 6, 94/94,
64 /64, 22/B2, 2B/8B_ and 187

AMATEUR-WHOLESALE ELECTRONICS

i it

o2t o

8817 S W, 129 Terrace—Miami. FL 33156
(305) 666-1347

master charge

- -

Telephone days (30561 233-3631

NO ONE ANYWHERE BEATS OUR DEAL!

nights and weekends

121



We stock Hy-Gain

Antenna Specialists, Hustler
and Cush Craft.

All 2 meter xtals

in stock ... Bomar 3.95
We also stock VHF
and UHF amplifiers
TPL, Dy-Comm, Standard

FM-21 220 MC M

$280.00 with BBL-220

el AR-2 HR-6
eﬁ‘%cﬁ_ 80W 2 meter amp. 6 meter 25W
$TIC0 $107.95  $23%0 $215.95
HR-2B NEW
12 ch xmt-rev EC-175 HR-212
15W min 175 MC counter 12 ch 20 watt
$229.00 $45800 $400.00 m $230.00

12 ch 20W 220 MC

$23¢00  $219.00

SB-450

§ Standard 12 ch 10W $239.00
Communications 450 MC
146A w)a@ $350.00

2 meter walkie

$2B%(0  $255.00 826MA SRC14
12 ch 10 watts 24 ch 10 watt
SR815TH s3p800  SCARPT-1a  Ddse unit

25W 12 ch

$350.00 2 meter RPT 359@
$5B800 $499.95 M $579.95  $529.00

A&w [I.[[:IHIIN":S 491 Riverside, Medford, Mass. 02155
(617-396-5550)




GRVIESIREIR

The NEW Excello Six Meter
Transmitter is the FI/INEST
TRANSMITTER in the VHF
field today!

ZRIVIERIRESR

Now you can QSO all over
your local community with
the VEW Excello Two Meter
AM Phone Transmitter!

All circuits are stressed to the fullest output
to give Full Drive to the next stage and final
output.

Modulation is pure and full using the Finest
American Parts and American Labor. Shielding
is used between each stage.

Either Fixed Mobile or Portable, enough
power to QSO yet No TVI. Unit Small and
Compact, enclosed in a perforated steel case to
prevent TVI| and feedback.

Net Price to Amateurs s
Complete with Tubes

Less Power Supply
$9.95 Solid State

Net Price to Amateurs s

Complete with Tubes

Less Power Supply
$9.95 Solid State |

e Base Station .

e Mobile :

e Aircraft

e Boats

e Base Stationge. ™
e Mobile "
e Aircraft

e Boats

Tube Compliment
6BAB Osc-Mult.
6CX8 Final Amp.
6A05 Modulator
12AX7 Speech Amp.

Tube Compliment
6UB OSC

2E26 Final ' ' |
12AX7 Speech Amp. EXCELLO EX20S

6BQ5 Modulator Dealer Inquiries Invited

NOVIGELEW

80-40 METER

The NEW Excello CW Novice
Transmitter is THE ANSWER

to the New Amateur getting

on the air and enjoying the
GREATEST OF ALL hobbies!

The New Excello Novice CW Transmitter
puts out a Fine CW Signal on the air. The unit
is Small and Compact and Complete with
Built-in Power Supply, Tubes, less crystals and
key.

Net Price to Amateurs s 9 95

224-15 Linden Blvd.
Cambria Heights, New York 11411
Phone 212-276-7697

~ Total Price
Exceltronic Research Labs Inc.

Complete F.O.B. N.Y.
See Your Dealer

Tube Compliment

5763 OSC
6LE Final Amp.

1-40 Meter Coil
1-80 Meter Coil

We have moved to our new 7000 sq. ft. facilities

D
o
as
Fd

City & State

Street No.
Model No.
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& Windjiammer Cruises.

Post Office Box 120, Dept. 934 C MiamiBeachFlorida 33139.

Cap'n Mike, send me vour color brochure on 10 day *barefoot’ vacations from $250.

Name A== | o — i e

Address

ity — : == State k 7] | g I

Meet us in Martinique, at the dock ‘barefoot’ and we’ll

take you on a vacation of a lifetime. 10 Windjammin’

days of swimming, snorkeling and prowling uninhabited
beaches. We'll take you funny little places with funny little
names...Mustique, Bequia, Saba, Carriacou. Or to
Guadaloupe, St. Lucia, Grenada and Martinique. And, the
only thing better than a Windjammer day is a Windjammer
night. Soak up a golden moon, limbo to a steel band and fall
asleep under a star-spangled Caribbean sky. No stuffed shirts,
no plush resorts, just a bunch of congenial shipmates
neading for adventure. Your share from $250. Send this
coupon to Cap’'n Mike today for your color adventure brochure.

This coupon can put
gou on a schooner to
aba, Grenada, Martinique.
To volcanoes, pink,white

and black sand beaches.

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

............
................
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TERMS 1% 10 DAYS
TO RATED ACCOUNTS

HANIFIN Electronics Co.

TELEPHONE
AREA CODE NS

AL OTHERS ADVANCE 1666 Kinsey St. )3 ees
PHILADELPHIA, PA. 19124
3 E. F. JOHNSON
CAPACITORS — MICA n éé;‘ﬁiﬁ_zle COMPUTER GRADE ELECTROLYTIC
E PRICE EHPACITGRS
.Dggg5l Vgﬁﬁs giz $2.95 Sub Minature P C Mount
.00018 6KV Gl 3,95 Single Section
.0002 6KV Gl .95 TYPE U MFD VOLTS MFR PRICE EA
.00039 6KV Gl .50 Ty pe Min Max Plates Price |
. 0005 6KV Gl 4,50 1B0-2.8" oy el £ .30 500 200 GEN, INSTR. $1.00
.00075 6KV Gl 4,50 Fao=has fEE o 10 .30 1500 40 SPRAGUE-36D .75
.0039 6KV Gl g.ﬁu 189-6-5 1.8 13.0 14 .35 2400 25 G.,E.-43F 5 b
.00051 10KV G2 50 TYPE V 2500 200 MALLORY 1.50
,00015 20KV G3 19.95 . : 5000 o  SPRAGUE-36D 1.25
Ty pe Min Max Plates Price 19,000 25 G.E."HBF 2 00
.ﬂﬂl mfd EEEV 18 Amp E 1 mc. 193—4-5 l.u l}lﬂ E 135
1 Ceramlc terminal 193-6-5 1.7 20.0 1e +35
63"x 6"x 4" footed.,.....$24.95 [193-8-5 2.0 27,0 16 40 INTERGRATED CIRCUIT w
SOCKET
CAPACITORS — OIL FILLED P e
- CAPACITOR ) AUGAT 314-AG1A 14 PIN DUAL IN LINE

GE 14F126

1 Porcelian terminal

13" 2 132" X 5" L ceeneneas $49,95

.25 mfd 20 KVDC
AEROVOX

2 Porcelian terminals
5"111”1}4" LI S B B B B BN B A $19t50

1 mfd 10 KVDC Westinghouse

2 Porcelian terminals
E" X 9" x u” R R E RN # $19150

4 mfd 2000 VDC CPTOE1EJLO5K
2 Porcelian terminals
3 3/ & I 5“ x E-&'" LI B B B $3-50

«5 mfd 1500 VDC DP?DBIEHﬁDHK
2 Rubber terminals
Y oA/e x93/ x AV e $4TE

1 mfd 1000 VDC Aerovox 1009D
2 Porcelian terminals

1000 mfd 500 VDC
ERIE #327-005-X5U0-102M, .. $.69

ELECTROLYTIC TUBULAR CONDENSERS

MFD VDC TY PR PRICE
10 150 TVA 1406 .25
20 150 TVA 1410 s
50 50 TVA 1308 A

100 12 PVA L13d 27

200 450 CD-EBER 1e2d

500 25 HNichicon « 33

1000 15 Callins « 35
4000 15 CD-BR S

10 TURN PRECISION POTS
REMOVED FROM EQUIPMENT

1\ WIRES ATTACHED

\ CHECKED & GUARANTEED
OHMS MFR & TYPE LIN
5000 HELIPOT MODEL A .5%
10K HELIPOT MODEL A .5%
30K HELIPOT MODEL A .5%
50K HELIPOT MODEL A .25%
100K HELIPOT MODEL A .25%

YOUR CHOICE 34.00 ea.
4 for $15.00

13/4"x21/8"x11/8" . §.90

8 mfd 600 VDC GE 23F1014
2 Rubber terminals
3 .5'/8" x 3'&'“ X 1'&'" "R N NN $1-55

7.5 mfd 236 VAC Sprague Clorinol
2 Bakelite terminals |

HELIPOT DUODIAL

10 turn counting dial
aluminum finish, black
knob, with brake
A - L T

high profile .375 h. diallyl
phthalate body meets mil M-14

35ea, 100 for$27.50

SEMICONDUCTORS

1N3209 Silicon Rectifier
100PRV 15Acesessss$.60
1N3210 Silicon Rectiflier
200PRV  15A.essssss$:90
2N2082 High Power Transistor
15A TD-36 case...$1.20
Two 2N2082 Transistors mounted
on heat B8ink......$2.25

SINGLE PHASE FULL WAVE

BERIDGE RECTIFIER

Mototola MDA 962-4

10 amp 300V

-p-----qiniitiltitti+----$3l95 Eal
10 for $35.00

POWER TRANSFORMER WITH COMBINATION
FILAMENT WINDING

STANCOR P-6011 115 VAC 60cy input
Secondary: 350-0-350VAC TOma
5.0 VAC 3.0Amps C,T,
6.3 VAC 2,5 Amps C,T,
Mtg centers 2 7/8" x 3 3/8"
SPECIAL..sseess+$1.95 ea.

STEP UP TRANSFORMER 292-5653P1
PRI: 110/115/120 VAC
SEC: 240/270 VAC @ 650 MA
Sealed 4 5/8" x 4" x 5"......$2.95

e LTV THEE S ANSARNIE R, T

METALLIZED BATHTUB
CAPACITORS

AEROVOX P30ZN

10 Turn Pot

10K .5% lin. Spectrol 570
Bushing mount. 3/8" shaft 1/8"dia.
Removed from equip... .$2.95

Minilature

N

4 mfd 150 VDC
2 Side terminals

Bl A W B LU W LIRSS SRS+ (%1
10 mfdﬁéo—m L

General Radio Type Z214A
Potentiometer

10 ohms 10 watts 1A 3"dia.

R TG 4 N S A S SRR R T

2 Side terminals

SRR R AN B S s $2585
MINIATURE CERAMIC
DISC TRIMMER

§i
ERIE #535-011A-5-5-15
5.5 to 1Bmmf, Printed circuilt

General Radio Type 973-F
Potentiometer
50 ohms 8 watts 1 3/4" dia,

/8% ghatt 1™ long.seesrssPlash

1000 ohm 25 watt Rheostat
2 terminal metal enclosed
3/8 bushing #" shaft.3 for $1.00

PLE59 {Ej-lSP}IllIllllIll l35
50239 [Ej—lﬂ}illllIilllll -2?
M359 (B83=1AP) i survassns .98
MjSE {EB-IT}IllIiIiIIIII 1[#9
PLEEE {Ej-lJ}llllliliiiII 1?9
UG175/U (for RGSB/U)svusssns .15
UGL76/U (for RG59/U)eseesss 15
CH2 139 Single hole mount..
ED-EaglIllililillli 1?5
5804 Single hole mount..
S0-239 with 4"
demounting. cceeneee 1:l5
DM UHF Double male.... 1.10

ADAPTERS 6L, 1B

Female to UHF male..cssss

BNC 1.50
mnunt...............-75¢ ea,
10 for $7.00 100 for $50.00 METAL CABINET RACK | BNE i I e e
Di_m: El“ xlj" x E. I+" & B & & B F ¥ B B [ ]
TRIMMER CAPACITOR Accepts 19" x 7" panel. BNC Male to N femalesssesnsss 3.20
H hi i - ENC female to BNC female..... l.4%0
E f HT5G EE *ll}ge tDP -gr EEEE BNE "T" 3 femalEElilpriiiilii 'H‘IIED
e gervicing. Simllar to | pye ape 2 females 1 male 2,60
ERIE #557-000E-8-50 ....oes $:39 | Bud CR-1726. NeWesarursaass$6.95 | nC py angle male-female.... 2.00
HANIFIN ELECTRONICS co. SEND BOR FRER CATALOR
(215) Pl 3-3663 1666 Kinsey St. GET ON OUR MATLING LIST
PHILADELPHIA, PA. 19124

JULY 1973
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; Lowest Pric
‘HAM’ UHF 400 MC L° = ' e
i/
HIGH POWER I'ges iIoN 1IC’s
TRANS'ST““S ~.. W LY ""'"':H“' = YpIp'r F‘Itﬂll.ll Order by type number! Spec sheets on request “"ONLY"'
8 : ype Sale SN7438 60 | []sSN7481 1.50 SN7
3 for .-" H Sareny ¥k Hanrsso .20 | [(ISN7482 .95 [ SN74187 1.28
o $3.95 f | pewa: 50| gEA: 1S | Qi e | Qaeass i
' " . 54 2.
By RCA or equal 2N3632. o H Snrans | ol WaNise 135 | HSN74ss .35 | [)sn741ss 158
NPN, 23 watts, 3 amps, . . . [] SN74156 1.5S !
TO-60 case, with stud mtg. | o 1 enrges 22 [ O sN7a4s 135 | LiSN7aso 1.30 | [IsN7a1s57 1.5s
VCEV max 66. SN [ SN7407 ‘ss | [ISNTes? 1 es E 2:;:3; Hﬂ B;:nun 1.55
: SSCISN7408 35 | [JSN7448 1.50 ‘ 74160 1.98
3 for %10, I 3 x . Ll SN7493 1.10 1 SNT41 1.9
SSCISN7409 35| [(ISN7450 .35 | [1sn7ass 1.1 <~ I+
= . . Ll SN749s 1.10 ] sN74
v | OSN7411 .35 | (] SN74s3 3s | O b
- .95 | [ISN74s54 .50 [l SN74100 1.49
© [J] SN7415 .55 | [ SN7ass 35 . (] SN74165 3.50
! > S . LI SN74104 .55 [] SN74180 1.20
LED 7:3E0MENT $= OSN7a1y so| OSnraso -3 | Osw74108  Ss | (sn7e1s1 4.50
READOUTS © g 30SN7420 .30 | [1sSN7aes  .so o e aiee e sn74182 1.20
MAN-4 EQUAL3.O5 | | “B2Ga3 35| DBgae 3o | gawace 13 | oSwaias 388
0-9 plus letters, - y 12 1.25 [l SN74192 1.95
d ; ;::;m: .'r::l i-pin DIP H ot - 321 [a2nTesx o | BEnTairy 1.as OsN7a193 1.95
ocket, 34” x 34" x ™. : g . 74194 1.95
:‘G# FIIE.I"E;, = n:‘tlt decimal E[]:r g:;:g? ::g E g:;:;: 1?: E ﬂ;::’ﬁ ';g E 2"741!5 1.35
point ike MAN-1 ] SN7478 -‘E - N74198 2.65
] Secket for above, SO¢ . F M . Ll SN7T4123 1.20
S mev metest | Divides 78 | 03430 3 | B3GR 38
' 0%$1 INTEGRATED CIRCUIT SOCKETS I
h‘ . each Buy Any 3 - Take 10°, Discount! LINEAIIO nm ® FACTORmY
g L} 14-Pin, dual in line $.45 ® racroay e
) TTL 1 16-Pin, dual in line .50 GUARANTEIED FACTORY
L’ @ (1 TO-5, 8 or 10 pins .29 ] S31 Hi slew rate op-amp (TO-5) ......5%2.50
_ - LOGIC | [l 532 Micro power 741 (TO-5). ......... 2.50
Ca. THAHSF“H“EHS’ R E :g: rtl;ru' p-:twl-r 709 [}'_?65;1. el aratas g.::
_ i np op amp - .
115/1/60 to 5 voits @ NATIONAL‘OP’ AMPS |C 537 Precision 741 (T0-5) ... . [ ][ 2.50
120 ma. Strap mtg. Stancor BUY ANY ] 540 7OW pwr driver amp (TO-5) ...... 2.04
- 3 — TAKE 10%, [] S50 Precision 723 voltage reg. (DIP) ... 1.17
T S Description Sale |L] 555 Timer 2 uSeconds to 1-hr (A) ...... 1.00
0$1.98 HLM-300 Super 723 V. reg. .....31.49 £ 556 5 Times faster than 741C
3 for $4.50 Fim 303 Hi-performance amp ... .49 [L] 558 Dual 741 (mini DIP) .. .. ..
E]Lll:agi Voltage follower . ... .. 1.49 | ] 560 Phase lock loops (DIP) ...
i AMP 5 LM.305 Neg. V. reg. ......... 1,99 | 561 Phase lock loops (DIP) - - .
STHAF = Pos, V, EWEG 5-a w4 uwihle 1.49 D S62 Phasa lock loops (DIP) - - -
OLM-307 sy
e TRR L e e .59 [] 565 Phase lock loops (AY:-:+~--
MOUNTED LILM-308 Super Bain op amp . . [l 566 Function generator f!l e —
L LM-309H sV P..... 1.50
FILAMENT O LM 3008 Sy 290 mil V. reg. ... 150 (] 567 Tone generator (A) ... .. ..........
3 P Y. eg.* .... 2. our quadrant multipller . .. .. .. ...
TRANSFORMERS Et:g;; Comparator . ..,.... . . .,,iﬁ B 702C Mi-grain, DC amp (TO-5) .
[]115/1/60 in to 12VCT | 5 FU-320 Minus SV 1-amp V.R.* . 2.95 | (] 703C RF-IF, amp, 14 ckts (TO-5) ...... 1.00
[1115/1 /60 in to 24VCT DLH‘ Minus 12V 1.amp V.R.* 2.95 | ] 709C Operational amp (A) ........... .44
= Lu-ggﬂ Minus 15V 1-amp V.R.#* 295 | 0] TO9CY Opamp (miniDIP) . ........... .49
SILICON TUBES| | A tm.370 :ﬂ::' peripheral driver .. .sg | [J 710C Differential amp (A) ........... .44
CLM-371 squelch op amp .., 1.9 | L] 711C Dual diff. comp (A) ............ 44
(Isus ......51.49 LM-373 R-F,1-F,opamp ...... ".g9 | [J 723C Voltage regulator (A) ........... 95
E::: o ne o ik ;:; HLH:EHU gﬂ:;.ftﬁl.. Sdilli. I-F I.IH:- . 375 | O T:lgvrr;qumer :nm%-nl?hnr T:?Fil} e ::
""" : i 3 udio amp r . 1,98 741 req. comp 709 ini R
- *TO-3 case, — others T0-5 H T47C Dual T41€C (A) ........¢c0uv e 1.25
- D 14.: FI'III. .dli 141':: tll ----------- -."
3 “FANS [] 748CV Freq. adj. 741C (mini DIP) .. ... .49
[] 709-709 Dual 709C (DIP) ........... 1.00
] 739-739 Dual stereo preamp ... ....... 1.98
ON A RACK" (] 741-741 Dual 781C (A) ........00vv. 1.00
[] 75450 Dual peripheral driver (DIP) .... .89

(A) TO-5 or DIP dual in line pak

.-l-"_.-
— HOT MOS FETS Ny
L] 2- MOS FETS, N channel 10k umos SN128,TO-18, RCA S$)
L] 2- MOS FETS, DUAL GATE, N chan,, SN187-1, TU-15, %1
[] 2- MOS FETS, DUAL GATE, N chan., #N140-1, TO-14, $1

NATIONAL EQUALS ON
DIGITAL CLOCK on a CHIP

*Money Back Guarantee! A" “Chis"

a0 omy $12.00 %2

Tri "prop’’ fans on a silver-gray relay rack panel 4
(197), Excellent for your ‘'rig'', darkroom or any type §
of electronic work, Even ideal for hobby projects., 200
CFM per 4” fan. Each fan has 6" close mesh guard
on each side of fan, Easily reversible. 3000 rpm
motor, has hp of 1/560. Operates on 115/1/60 cycles.
Wt, 7 Ibs, By Howard Industries,

Removed from new eguip-
g iament! Includes popular

1y 2 N17T4 ‘doorknob’ transis- *
5593 g tor TO-36, germanium, |} a0 AL ]ﬁwﬂ:h Spec Sheet! 512-38
. , PNP, 150 watts, VCBO|§ e ¥, o8 l" s Sale
HIGH POWER 80V, 15 amps, 40 hfe, For -.Jﬁfth‘f,";fh" any readout, $12.88
ignition, high power trans- (18312 24-pin, ceramic, any readout, $12.88

4-digits: C-D
Ll 5313 E.d.r:l-t'l T-Erll:. any readout, $12.88
- .‘ -
(15314 24-pin, plastic, LED and 1
incandescent readouts, g |2
Code: A—Hiol] Gounis
: A—Ho ount, C—1 PPS
B—Output Strobe. D-—Bl.'.‘.DﬂumuL

Will outperform any other
LED MITY DIGITS [l outperform snyoter
e DCH S not gasseous, not incandes-
Digital cent, but a device that will
Counting READ almost for life. MAN-

@ Medules 4, Monsanto equal.
Kit includes: 3 x 2” printed

""'4; (J 15¢ CATALDE on Fiber Optics, ‘ICs’, Semi's, Parts

= POLY PAKS

P.O.BOX 942A , LYNNFIELD MASS. 01940

TRANSISTOR 3 for mitters, etc. Mounted on
WITH HEAT SINK %4.50 heat sink 5 x 235 x 134",
LITRONIX FDL-7 LED
7-SEGMENT READOUT
Pin-for-pin substitute 52'95
for famous MAN-1, >
Electrically the same.] 8w 3 —
Snaps into 14-pin DIP] Take 10%
socket. Requires same | This display is excellent for
drivers, i.e., SNT446] small portable electronics,
or SN7447. Requires sufhbﬂs DVIM'E. calculators,
EV @ 20 mils per |etc. Equivalent to Monsanto
msegment., 0.30 E?EE MAN 3A. Operates from 5V,
PP, character with left {20 milliamperes, with 47 ckt board, with fin.
@5 decimal. Size: 3, xIZ T “OPPOE T CONNECTOR — FREE! orbet SN 3 o ounting
- =716 x 3/16". s — socket, - resistors,
/16 / Buy 3 Take 10'?’:_ ‘.\ 7448, 7475, 7490, booklet.
i otter & 'l’lﬂﬂﬂ'id Your chelcs - - - Terms: add postage Rated: net 10
KAP RELAYS =750 $2.98 ST F Phone Orders: Wakefield, Mass. (617) 245-3829
i . etal: =18 Del Carmi St.. Wakefield, M -
Excellent for "'"HAM' use as antenna switching, latching, (ot :q'-‘ultfr 15“‘!!::: c.u'.'}f*:; MA‘? EEE PHONED
transmit, receive, ete., and 100°'s of commercial or in- — — e
dustrial uses. Includes plastic dust-cover with diagram
and hookup info, 11-pin plug-in base. Contacts movable
gold flashed silver, stationary overlay, with silver cad-
mium oxide movables. All contacts 10 amp 3PDT. Coil
data,115VAC 2250 ohms, 17.56 ma, 12 VDC 21 mils
168 ohms. Size: 234" x 1 6/167. Wt. 4 ozs. Center pin 3PDT |
missing. Comar M{g. type equal too. (1118 VAC [J 12 VvDC
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know this sign

To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL-
BOOK the single most useful operating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while neariy 200,000
amateur stations in the rest of the World
are listed in the DX edition.

Both editions contain much other invalu-
able data such as World Maps, Great
Circle Maps, QSL Managers around the
World, ARRL Countries list and Amateur
Prefixes around the World, Time informa-
tion, Postal Information and much, much
more. You can’'t contest efficiently, you
can't DX efficiently, you can’'t even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOK even more val-
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest extra cost. Full de-
tails in every CALLBOOK.

Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK DX CALLBOOK

(less service editions) (less service editions)

Just $8.95 Just $6.95
US CALLBOOK DX CALLBOOK

(with service editions) (with service editions)

$14.95 $11.45

Mail orders add 50¢ per CALLBOOK postage
and handling.

See your favorite dealer or send today to:

RADID AMATELIR "I:I I(
00 K nc.

R
h bept. 8 925 Sherwood Drive
Lake Bluff, 11l. 60044

JULY 1973

(130-160 MHz with optional converter)

*- .'

A frequency counter with a range of 1 I-:Hr to B0 MHz (or 130—-160 MHz when
used with our Digipet-160 converter). With a resolution of 1 kHz or 1 Hz (at 1 ms.
or 1 5. gate times). It can be operated on either AC or DC, with complete overload

protection. Plus a stability aging rate of 1 part in 10%/week. And the whole unit is a
mere 7" deep by 2" high! Superb precision quality at LESS THAN KIT PRICES.
Call or write for literature and trade in on our LOW INTRODUCTORY PRICE. 1

year warranty.
Also MDA PRECISION AUTORANGING DIGITAL VOLTMETER
freg. $3719) LESS THAN KIT PRICES. Compare before you buy!
1 YEAR WARRANTY. NO ONE ANYWHERE BEATS QUR DEAL !

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129 Terrace, Miami, FI 33158
Days (305) 233-3631

ghts-Weekends (305) 666-1347,

BANKAMERICARD
ik r':::af-:-*,*a'.t ,"J.- e

master charge
THE IMTEHREaNE &R

YAESU
Newly appointed dealer for the

i East Coast 1s now taking orders
| on Yaesu equipment. Send for
literature and free list of used
equipment available. |
FRECK RADIO & SUPPLY CO. |
40 Biltmore Avenue ‘
P.O. Box 7287

Asheville, North Carolina, 28807
Telephone: 704-254-9551, W4WL

73 MAGAZINE AMATEUR RADIO

In this issue, do you think there is a need for
more
Yes No

Simple construction projects
Complex construction projects
General interest articles
Humor articles

Specialized columns

Operating news

Comments
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READER SERVICE

Please either tear out this list of advertisers and send it
in to 73 with as many boxes checked off as you would
like to see brochures, data sheets or catalogs. .. or
else make a copy and send that in. Include your zip
code, please.

ADVERTISER INDEX
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ATV Research 61 Juge 98 8 @ E |1§| Ij3 \
AW 122 KLM Electronics 17, 20
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CEP 93 Midland 107
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Clegg 36 Morgain 61
ComSpec 61 Newtronics 64
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BASSETT

High efficiency mobile
and portable antennas
for all amateur bands,
CAP, MARS, CB,
SECURITY,

PUBLIC SERVICE,
MARINE, AND
GOVERNMENT USE.

» 2-6-10-15-20-40-75

Identical size, cost,
and appearance

» FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

Low weight, low drag,
high strength

fiberglass

Polished

chrome brass
standard 35-24 thread

High gain collinear
on 2 meters

MODEL DGA-2M
$29.50 postpaid

375

Postpaid in U.S.A.
TYPE 900 A TYPE 901

HIGH ACCURACY CRYSTALS
FOR OVER 30 YEARS

Either type for amateur VHF in Regency, Swan, Standard, Drake, Vari-
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

Quotes on request for amateur or commercial crystals for use in all
other eguipments.

Specify crystal type, frequency, make of equipment and whether transmit
or receive when ordering.

BASSETT VAGCUUM BALUN

BASSETT VACUUM TRAP ANTENNA SYSTEM

in U.S.A.

Complete packaged multi-band antenna sys-
tems employing the famous Bassett Sealed
Resonators and Balun from which air has
been removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

MODEL DGA-4075 .... $%59.50
MODEL DGA-204075 .. $79.50
MODEL DGA-2040 .... $59.50
MODEL DGA-152040 .. $79.50

The famous sealed helium filled Balun . . .
employed with the DGA Series Antenna
Systems. Solderless center insulator and
easily handles more than full legal power
while reducing unwanted coax radiation.
Equipped with a special $0-239 type coax
connector and available either 1:1 or 4:1.

MODEL DGA-2000-B ... $12.95
Postpaid in U.S.A.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics.Inc.

P.0O. Box 7127 - Fort Lauderdale, Florida - 33304
Tel: 305-566-8416 or 305-947-1191




P-4 POWER SUPPLY

&

Now . . . a universal AC
power supply for your FM
transceiver and your ampli-
fier!

At last, you can get the
power you want at the price
you want, with the new PW-4
from E&L. Plug it into any
110-120 volt AC source and
you get a rated output of 13
volts DC @ 12 amps, |.C.
regulated to =3%! The PW-4
features a circuit breaker re-
set, modern cabinet design,
and heavy duty components
for reliability. Use it with
most 12-13 volt DC trans-
ceivers, together with your
50-60 watt amplifier. The
PW-4 sells for $84.95, direct
from the factory, or your lo-
cal distributor.

Get your mobile rig into the
house . . . get a PW-4!

Write to:

ELi

E&L INSTRUMENTS, INC.

61 First Street
Derby, Connecticut 06418

attn: Dick Vuillequez — W1FBS
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