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The Standard of Excellence

The IC-751 is the most
advanced transceiver avail-
able today. It's a competi-
tion grade ham receiver, a
100KHz to 30MHz continu-
ous tuning general coverage
receiver AND a full-featured
all mode solid-state ham
band transmitter. The IC-751
also covers the new WARC
bands, MARS frequencies,
and is AMTOR compatible.

Important Standard
Features. Compare these
important standard features in
this “top of the line” base
station:

® |00KHz - 30MHz Receiver
® 105dB dynamic range
® QSK — full break-in CW

* FM Mode Standard

* High-grade FL-44A 455KHz
SSB filter

® 32 tunable Memories with
lithium battery backup

® 100% Duty Cycle Transmitter

® Passband Tuning

® 12V DC operation

® Adjustable AGC

® Adjustable Noise Blanker

® RIT/XIT with separate
readout

® |C-HM12 Microphone with
Up/Down Scan

® Continuously adjustable
transmit power

Options. |IC-EX310 SpeeCh
synthesizer, internal 1C-PS35
power supply, external IC-PS15
or IC-PS30 system supply,
IC-SM8 two-cable desk mic,

IC-SM6 desk mic, RC-10 exter-
nal controller, and a variety of
filters.

FILTER SPECIFICATIONS

Center -6dB
Fliter Model Freq. [KHz)
(KHz)  Width
STANDARD FILTERS
AM Ceramic CPW 455 IT 455 60
SSB [PBT) XTAL FL-30 9011.5 23
FM Fiter IMISA 90115 15 {-3dB}
SS8 Narrow
(Hygrade
Crystal) FL-44A 455 24
OFTIONAL FILTERS
QW Narrow FL-52A 455 0500
CW Narrow FL-53A 455 0.250
$5B Wide FL-70 015 28
QW Narrow FL-32 90106 0500
QW Narrow FL-63 90106 0250
AM Fl-33 90100 60

First in Communication:s

{(ICOM

in HF Base Stations

Operating From 12V, the
IC-751 is also available with ar
optional internal AC power
supply, the IC-PS35...for the
winning edge in field day
competition.

The IC-751 provides superio
performance for all amateur
radio operators...from novice
to extra class. See the IC-75
at your local ICOM dealer.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307 Dallas, TX 75234

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC reg
« 101

7511084
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What To
Look For Im A
Phone Patch

The best way to decide
what patch is right for you
is to first decide what a
patch should do. A patch
should:

* Give complete control to
the mobile, allowing full
break in operation.

* Not interfere with the
normal operation of your
base station. It should
not require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
use your radio as a nor-
mal base station.

Not deperid on volume or
squelch settings of your
radio. It should work the
same regardless of what
you do with these con-
trols.

You should be able to
hear your base station
speaker with the patch
installed. Remember, you
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELP.

The patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rotary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .
e Without an expensive
repeater,

* Using any FM tranceiver
as a base station.

® The secret is a SIMPLEX
autopatch, The SMART
PATCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTT, and
power. A modular phone
cord is provided for con-
nection to your phone sys-
tem. Sound simple?

IT IS!

With CES 510SA Simplex
Autopatch, there’s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
—Call 800-327-9956 Ext. 101 today.

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
Telephone: (305) 645-0474  Or call toll-free (800)327-9956
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How To Use
SMART PATCH

Placing a call is simple.
Send your access code
from your mobile (exam-
ple: *73). This brings up
the Patch and you will
hear dial tone transmitted
from your base station.
Since SMART PATCH is
checking about once per
second to see if you want
to dial, all you have to do
is key your transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and sor.ve-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
you wish to talk, you need
to simply key vour trans-
mitter and then talk.
That’s right, vou simply
key vyour transmitter to
interrupt the phone line.
The base station auto-
matically stops transmit-
ting after you key vour
mic. SMART PATCH does
not require any special
tone equipment to control
your base station, It sam-
ples very high frequency
noise present at your
receivers discriminator to
determine if a mobile is
present. No words or sylla-
bles are ever lost.

SMART PATCH

Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.

Use SMART PATCH for:

* Mobile (or remote base)
to phone line via Simplex
base. (see fig 1.)

Mobile to Mobile via in-
terconnected base sta-
tions for extended range.
(see fig. 2.)

felephone line to mobiie
(or remote base).

SMART PATCH uses
SIMPLEX BASE STA-
TTON EQUIPMENT. Use
yvour ordinary base sta-
tion. SMART PATCH
does this without inter-
fering with the normal
use of your radio.

WARRANTY?
YES., 180 days of warran-
ty protection. You simply
can't go wrong.
An FCC type accepted
coupler is available for

SMART PATCH.



Multi-function all-mode
2 m and 70 cm transceivers.

The TS-711A 2 m (142-149
MHz) and TS-811A 70 cm (430-
450 MHz) all-mode transceivers
are perfect base station units,
d ned to complement your
present HF station. Both feature
Kenwood's innovative D.C.S.
circuitry. Built-in dual digital
VFO's provide commercial-grade
frequency stability through the

TS-670 All-mode
“Quad Bander?”
| Quad Bander”

unique all-mode trans
overs the 6 meter
ind the 10, 15 and
10 meter HF bands. FM opera-

¢ added with the

FM-430. Key features

The TS-670

ceiver that «

VHF band

pacesetier in ame

use of a TCXO (Temperature
Compensated Crystal Oscil
lator). The new Huorescent
multi-function display shows
frequency. RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset,
digital code, cdll sign code
and memory channel, 40 multi
function memories store fre
quency, mode, repeater offset
and tone. They havi
mable scan, memo (
mode scan. The Auto-mode

scan, Direct keyb

quency selecti YW
enter a frequency to either ViFQ
or to a memory channel using
the 10-button key-pad an the
front panel. The 2-color fluo
rescent tube displ:
frequency to e
100 Hz (10 Hz moc
includes LED indicators

signal the specific functions
usée. The optional ( 1
er overaqge recewver

function automatically selects
the correct mode for the fre
quency being used. When a
mode key is depresse in audi
ble "beeper” announces mode
identification in International
Morse Code

The TS-711AI/TS-811A also

feature all-mode squelch, noise
blanker, speech processor (SSB,

FM), IF shift, RF power control,
1lert, and a unique channel
Quick-Step tuning that

}

varies

V sV T Al
P r 1 All
th < ft Y 16
‘1 t ‘ A 1 four Y
el 10N, NOIE blanker
R.F, attenuator make the {
A( inder t
ceilver you should own!'
Optional accessories:
e GC-10 Genera
¥ 7.
Y o
. |

depressed

Combine all these features
with built-in AC power supply
and a hefty 25 watts RF output
power and you have your ideal
base station.
Optional accessories:
e CD-10 Call sign Display
e TU-5 CTCSS Tone Unit o VS-1
Synthesizer « MC-60A
Desk Mic « MC-80
e MC-85 Desk Mic
-430 External Speakers
viB-430 Maobile Mount
)C Cable

Voice

Deluxe

:
Filte iter
oD

® K

i

o7

e\ | Unit

More information on the

TS TS-811A and TS-670

» from authorized
Irio-Kenwood
ations, 1111 West

t.,Compton, CAS0220
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EASTERN STANDARG TiMe

YOUALREADY OWN 75% OF A
COLOR VIDEO STATION

It's true. With your transceiver, antenna, television set and
audio tape recorder, you already have 75% of what's

required to receive and send
color video world-wide!

_-- ——-----------__-
- —\

Add a|[roBoT] Video Transceiver
and your station is complete.

Thousands of amateur video operators around the world are
exchanging beautiful color images every day. Whether your
favorite mode is SSB or FM or AM—direct, via repeater or
satellite—you can join in
the high-tech fun with-
out modifying your
present equipment. Just
add a Robot to your

Please send me the following Robot equipment. lunderstand that if | am
disatisfied for any reason, | can return the unit and receive a full refund.

(1 1200C high resolution video transceiver $1295

[ 450C standard resolution $795
[ 400C upgrade kit $395
n n B n T [J More Information

station! Name Call
ROBOT RESEARCH, INC.  Address
7591 Convoy Court . ;
San Diego, California 92111 City Zip
Phone (619)279-9430 JCoD
v 175

[] Enclosed check or money order $
[JMC [] VISA # Exp. Date:




one miillion years of experience

If you saw a resume that showed one million years of experience, I’'m sure you'd be im-
pressed. One million, after all, is a very large number. But that, roughly, is the amount of
experience that we Radio Amateurs have to draw on. In fact, if you add all our years of
experience together, it's probably two or three times that number.

More and more often it seems that we're being told that Amateur Radio is dying, that
our numbers are diminishing day by day. If you examine the figures — the inanimate statistics
— it would, sadly, appear to be so.

The key word here is inanimate. Yes, the numbers are inanimate. But we are not. Just
thinking of what hams have been able to accomplish, and continue to accomplish, over such
a short period of time, is mind-boggling. Perhaps what we need to do is stand back and
look at the future of Amateur Radio from a broader perspective.

Please understand that I'm not for one minute discounting the facts or the importance
of the statements made by others who share our common interest in the preservation of
our hobby. Call me a perennial optimist . . . it's just that when | look at what hams are doing
in this country and abroad, | find myself feeling that we do have the capability to bring about
the needed changes — but only if we are convinced of the urgency of the situation.

Before putting pen to paper | scratched my head to come up with positive suggestions
for actions that would reverse the “"doomsday’’ trend suggested by the declining numbers.
("’Surely editors must have greater insight into solving the problems of their own field,”” |
thought. ““Given time,”” | supposed, “I'll contribute a suggestion or two that can be put into
action.”’) But then | thought about you, the half-million hams who have their own opinions
about what's happening, and about what can and should be done to strengthen and im-
prove our hobby. What an unbelievable resource!

Maybe ham radio’s first contribution can be to act as a clearinghouse for information.
It would be our pleasure — nay, our responsibility — to help in collecting, sorting, and sharing
your written suggestions, ideas, and insights about how to encourage the growth and ex-
pansion of Amateur Radio.

Quick! While the thought is still fresh, jot it down on a blank QSL card, post card, or letter
addressed to me at ham radio, Greenville, New Hampshire 03048. | promise that I'll read
each and every one.

Even the whisper of an idea can evolve into a plan and finally into action. “*Sure,”’ you
can say, “this is all very general, but what can | add?”’

That’s simple. What are you interested in? What aspect of Amateur Radio do you want
to preserve and see grow? What do you like about our hobby? Dislike? What would you
like to see change? And how would you change it?

Ah, but who has the time? And what good will it do? These days, none of us has the
time. We're all so busy, busier than we've ever been. But my answer to this is simply, “’Nothing
ventured, nothing gained.” I'm willing to devote many hours to reading your responses —
which may take no more than a minute or two to write.

Make me very popular at the Greenville Post Office. Send those suggestions in today,
tomorrow. Keep them coming.

Rich Rosen, K2RR
Editor-in-Chief
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BURBANK, ILLINOIS' ANTENNA ORDINANCE HAS BEEN EFFECTIVELY OVERTURNED under the terms
of a Consent Decree entered in U.S. District Court for the Northern District of Illinois on
November 30. Burbank's highly restrictive ordinance had put a one-year moratorium on new
antennas, which it limited to 35 feet, required insurance plus a $50,000 bond and annual
inspection fees, and authorized a fine for interference to home entertainment devices.

The Successful Two-Year Court Fight Was Waged by attorney Jim O'Comnell, WI9WU, on behalf
of WAOEKA and 58 other Burbank Amateur and CB operators. Under the terms of the settlement
Burbank agreed to grandfather all existing antennas, promptly issue permits ($15 maximum
fee) for new towers up to 65 feet (exclusive of any antennal!), and permit roof mounting up
to 12 feet above a building without permit. In addition Burbank is under court order to
repeal both the offending antemna ordinance and any other city ordinances or codes in con-
€lict with the terms of agreement. December 19 the Burbank City Council unanimously passed
the new ordinance required by the agreement.

Estimated Costs Of This Important Battle Are Over $25,000 for the Amateur community
alone, not including the tremendous investment in participants' time. The cost to Burbank
taxpayers is not known. Though Burbank does represent an important victory for those
Amateurs involved, the fact that it was by Consent Decree (which means in essence Burbank
gave up rather than continuing to fight) somewhat diminishes its value as a precedent.

PRB-1, The ARRL's Attempt To Get FCC's "Official Sanction'" for Amateur Radio against
local Testrictions, received strong support from several non-Amateur sources before the
Comment period closed in late December. The American Red Cross and a number of communities
and county emergency organizations have all joined in supporting the principals of PRB-1.
However, it appears unlikely that the League petition will see any Commission response in
the near future, quite possibly not until mid-1985.

20 KHZ CHANNELS ON 2 METERS' TOP HALF COMES TO THE MIDWEST, following overwhelming
approval of the change by the Michigan Area Repeater Council at its December meeting. The
timetable requires their frequency coordinator to come up with a comprehensive plan for
changing existing repeaters' frequencies by next June. The actual changeover has been set
to take place during May, 1986.

To Accomplish The Switch Will Require Moving All present 'split” (15 kHz) systems plus
half those in present 30 kHz slots. Unfortunatély, 20 kHz channels provide only 99 slots
in 2 MHz vs the 132 available in the present scheme. However, 15 kHz spacing has never
been entirely satisfactory, while those areas that have already made the change to 20 kHz
report they now have few if any problems with adjacent channel interference.

The Shift To 20 kHz Began In The Pacific Northwest, starting with British Columbia and
Washington, then Oregon, ldaho, Montana, Utah, Arizona, and now Michigan. In addition, it
appears to have been mandated for Mexican Amateurs by their government, and Texas, Louisiana,
Kansas, Nebraska, and Oklahoma are all reported seriously considering the change.

The Impact Will Fall Directly On Major Population Centers in adjacent states as well as
Canada, so some sort of response to Michigan s action is expected soon. A meeting has been
called by ARRL Great Lakes Director W40YI for January 19 in Ft. Wayne to discuss the situ-
ation; how well attended it will be remains to be seen, since it's being held the day before
the Midwest's biggest winter hamfest in Arlington Heights, Illinois, 185 miles away.

2240 AMATEUR EXAMINATION ELEMENTS WERE ADMINISTERED IN NOVEMBER by volunteer examiners,
with an overall pass rate of 48%. 7Top Regional VEC was DeVry, whose VEs gave 298 elements
wiht a 53% pass rate. Runners-up were GLAARG (Los Angeles), with 225; ARRL 4th District,
212; Central Alabama, 193; and Metroplex, with 185. Nationally ARRL's groups gave a total
of 564 elements, and W5YI's 135. DeVry also led in number of exam sessions during the month,
with 16. Of the 51 VECs in place, only 55% were active in November.

A Net Devoted To The Volunteer Exam Program Meets Every Sunday morning on 7280 kHz at
1700Z.  Net Control is WUJUG, who heads the VEC program at DeVry, and though the net is prin-
cipally for coordination of the ninth call area VE operations any Amateur who is interested
in the volunteer exam program is invited to join in.

A NEW BAND PLAN FOR THE 13 CM BAND, WHICH RECENTLY LOST 80 MHz to telemetry by FCC action,
is going to have to be devised by the ARRL's VUAC. The two segments that remain, 2300-2310
and 2390-2450 MHz, will have to be reallocated to accommodate such diverse users as moon-
bounce, fast scan TV, and the Amateur Satellite Service (which has been authorized, though
not exclusively, 2400-2450 MHz by WARC 79). Comments and suggestions should go to VUAC
Chairman Dick Jansson, WD4FAB, or to Mark Wilson, AA2Z, at the ARRL.

OSCAR 10 IS ON A REDUCED OPERATING SCHEDULE for at least the next few months, to reduce
battery drain during a period of partial eclipse of its solar panels. Check the Tuesday
night or Sunday AMSAT nets for current times and modes.

Amateur Satellite Orbital Predictions For 1985 Are Available again from Project OSCAR.
Their 1985 orbital calendar covers all four Russian Mode A transponders, RS5, 6, 7, and 8,
plus all necessary data to determine the apogee of each OSCAR 10 orbit. Minimum donation
for U.S. and Canada users is $10 (it's $12 overseas), to Project OSCAR, Inc., Box 1136,
Los Gatos, California 94022. Please include a self addressed mailing label, too.
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comments

half-wave sloper

Dear HR:

The response to my ham note,
’80-meter Half-wave Sloper Uses Re-
flector,” {(October, 1984, page 48}, has
been excellent. One interesting note:
ham radio arrived at our QTH the Fri-
day before the Boxboro {Massachu-
setts) hamfest. We spent the weekend
at the hamfest. Monday morning |
called CQ DX 80 (grayline) and got
Graham, ZL3MZ. Into the contact,
Jim, KF4HK, broke in, asking for a re-
port from the ZL. (He got 5-9.) He then
informed me that he had put up two
of my slopers over the weekend,
worked a ZS the night before, and
wanted to say ‘‘Hi.”” A quick check —
with others helping — showed a 3 s-
unit (18-dB) front-to-back between his
two slopers.

Bruce A. Clark, KO1F
Belfast, Maine

J-pole or Zepp?
Dear HR:

The J-pole antenna described on
page 43 of the July issue of ham radio
(see "'All-metal 2-meter J-pole Anten-
na,”’ by Michael Hood, KD8JB) is not
the magical 5/8-wave radiator that the
author describes. The radiating portion
is only that which extends above the
19-inch 1/4-wave matching transform-
er. The radiating element is therefore
38 inches, which is a 1/2-wave end-fed
""Zepp.”’

Remember, the 1/4-wave transmis-
sion line inverts the high impedance to

8 February 1985

a low one. A short at one end insures
a low impedance.

Slide the feedline away from the
shorted end until a match is found.

The reason ‘‘convention dictates
that the antenna point upward’’ is so
it won't interact with the feedline and
distort the radiation pattern.

For more information, check your
antenna handbook under the index
title ‘‘Zepp or End Feed.”’

Richard Ociepka, KIWWT
Augusta, Maine

The intent of my article was not to
design a J-pole antenna, but rather to
adapt a number of approaches to
building a J-pole antenna for my own
use. Along the way, | mentioned why
| felt the J-pole antenna was a viable
alternative to using a 1/4-wave radia-
tor which had been the main 2-meter
antenna at KD8JB to this point. |
did not intend for anyone to assume
this antenna was a magical 5/8-wave
radiator.

K1WWT is indeed correct in that the
J-pole is an end-fed antenna and could
be compared to the Zepp, since it is
also end-fed, but | wouldn’t go so far
as to say the J-pole actually is an end-
fed two-meter Zepp antenna. While it
resembles the Zepp schematically, its
appearance does not resemble the
Zepp’s any more than a Vee, inverted
Vee, driven element of a Yagi, or other
form of 1/2-wave center-fed radiator
resembles the basic dipole. These
derive their names from their shapes.
If | offended KTWTT by not calling the
J-pole an end-fed Zepp, my apologies
— but I’'m still going to call it a J-pole,
because that’s what it looks like, which
was why someone (not me) selected
that name in the first place.

The Zepp is a 3/4-wave antenna in
its true form operating against a
counterpoise of 1/4-wavelength. The
J-pole is tapped by the feedline at
roughly the 5/8’s point on the radiator
— hence my calling it a 5/8-wave
antenna. (I’m not the only one calling
jt a 5/8-wave antenna, either.) We can
argue this point forever, but | don't
think we'll get any further than we are.

As far as “‘convention dictating the

antenna be mounted upwards,”’ good
engineering practice dictates that the
feedline of any antenna be brought
away from the antenna perpendicu-
larly, or at right angles (your choice —
same result) for at least 1/2-wave-
length to keep coax/antenna inter-
action to a minimum, If that is indeed
the case, then the installation off the
side of the tower as | mentioned in the
article is correct, and actually better
than if you were to run the cable
straight down and away from the
antenna, as is most commonly done
when a vertical antenna is mounted on
top of a tower. | suppose there would
be times when interaction would occur
regardless of how the antenna was in-
stalled, but my experience to date has
shown that no adverse effects have
manifested themselves by pointing the
radiator in the downward direction. It's
difficult to argue with success.
While not perfect by any stretch of
the imagination, the J-pole as | built
it works as | had intended it to work
for my purposes. In addition, [ felt that
hams who put in a 40-hour week do
not want to spend their free time with
their noses in antenna engineering
books trying to build the perfect anten-
na for their two-meter base stations.
They want it quick, and they want it
to work. I'd thought I'd covered all
those bases.
Michael P. Hood, KD8JB
Grand Rapids, Michigan

gH ORT CIRCUIT "’OTLM@

603- 878- 1441
g

Building a current ham radio project? Call the
Short Circuit Hotline any time between 9 AM and
Noon. or 1 to 3 PM — Eastern time — before you
begin construction. We'll let you know of any
changes or corrections that should be made to the
article describing your project.

(See “Publisher’'s Log.,” April, 1984, page 6, for
details.)

p—




MFJ ACCESSORIES

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ's fastest selling tuner packs in plenty of new features!
» New Styling! Brushed aluminum front. All metal cabinet
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MFJ VERSA TUNER II
runnﬁ:»

oo 0o o f

MODEL MFJ-9410

INDUCTOR
IIL!C‘YOI

ANTENNA
uno-ulﬂ

e New SWR/Wattmeter! More accurate. Switch selectable
300/30 watt ranges. Read forward/reflected power

* New Antenna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner, random wire/balanced line or
tuner bypass for dummy load

* New airwound inductor! Larger more efficient 12 position air-
wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output. Matches everything from 1.8 to

30 MHz: dipoles, inverted vee. random wires, verticals, mobile

gg 95 NEW whips, beams, balanced and coax lines. Built-in 4:1 balun for
—— balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches.

$ . MFJ-841D FEATURES Works with all solid state or tube rigs. Easy to use. anywhere

RTTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATHER 1 KW DUMMY LOAD

INTERFACE 2 MHANDHELD CONVERTER mF-250 $39.95

Tune up fast, extend P m .
MFJ-1224 - IR Turn your synthesized scanning  $39.95 life of finals, reduce
$99.95 ‘e 3?0 -.'?’ ®. —* 4 | 2 meter handheld into a hot Police/ * = MFJ QRM! Rated 1KW CW = gy romunw | =
' Fire/Weather band scanner! or 2KW PEP for 10 min-

Free MFJ RTTY/ASCII/CW software on tape and 144-148 MHz handhelds utes. Half rating for 20

cable for VIC-20 or C-64. Send and receive com- receive Police/Fire on 154- minutes, continuus at

puterized RTTY/ASCII/CW with nearly any per- 158 MHz with direct fre- 200 WCW, 400 W PEP. —_ -

sanal computer (VIC-20, Apple, TRS-80C, Atari, quency readout. Hear VSWR under 1.2 to 30

TI-99, Commodore 64, etc.). Use Kantronics or NOAA maritime coastal MHZ. 1.5 to 300 MHz ! |

most other RTTY/CW software. Copies both mark plus more on 160-164 MHz Oil contains no PCB N —

and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCII). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch eliminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 8x1%x6 in. 12-15 VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

il W%
Maximize G
your antenna

performanca! 559 95 MFJ-202B

Tells whether to shorten or lengthen antenna for
minimum SWR. Measure resonant frequency,
radiation resistance and reactance.

New Features: individually calibrated resistance
scale, expanded capacnance range (150 pf).
Built-in range exténder for measurements be-
yond scale readings. 1-100 MHz. Comprehensive™
manual. Use 9 V battery. 2x4x4 in.

INDOOR TUNED ACTIVE
Ew! mpROVED! ANTENNA

L ain‘World Grabber'' rivals
with higher 9% o ceads reception
of outside long wires! Unique tuned Active
Antenna minimizes intermode, improves select-
ivity, reduces noise outside tuned band, even
functions as preselector with external antennas.
Covers 0.3-30 MHz. Tele
scoping antenna. Tune,
Band, Gain, On-off
bypass controls. 6x2x6 in.
Uses 9V battery, 9-
18 VDC or 110 VAC with
adapter, MFJ-1312, $9.95. MFJ-1020A $79 95

|

Converter mounts between
handheld and rubber ducky.
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands. No
missed calls. Crystal controlled. Bypass/Off
switch allows transmitting (up to 5 watts). Use
AAA battery. 2%x1'2x1Y2 in. BNC connectors

MFJ/BENCHEH KEYER
COMBO

MFJ-422

$109.95
The best ot
all CW worlds-
a deluxe MFJ Keyer in a compac onfiguration
that fits right on the Bencher iambic paddle!
MFJ Keyer - small in size, big in features. Curtis
8044-B IC, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-
in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune
or automatic modes. Solid state keying. Bencher
paddle is fully adjustable; heavy steel base with
non-skid feet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, £9.95

VHF SWR/WATTMETER
MmFJ-812 $29.95

Low cost

VHF SWR/
Wattmeter!
Read SWR

(14 to 170 MHz)
and forward/
reflected power —
at 2 meters. Has 30 and 300 wans scales. Also
read relative field strength. 4x2x3 in

50 ohm non-inductive resistor. Safety vent.
24/12 HOUR CLOCK/ ID TIMER
MFJ-106 ‘. /i
\
hour UTC or \
12 hour format! \
Battery backup ;
alerts every 9 minutes after reset. Red LED .6 inch
digits. Synchronizable with WWV. Alarm with
snooze function. Minute set, hour set switches.
alarm on indicators. Gray and black cabinet. 5x2x
3 inches. 110 VAC, 60 Hz.
'[:)liAE TUNABLE SSB/CW/RTTY

Carrying handle. 7'2x6% in.

Swlt:h to 24

maintains time during power outage. D timer

Time set switch prevents mis-setting. Power out,
mrJ-7528 $99.95

[0.0 070 00|

Dual filters give unmatched pedormancu'
The primary filter lets you peak notch 0w
pass or high pass with e-' a Skirts
Auxiliary tilter gives 70 @ 2 Deax
Both filters tune from 0
variable bandwidth f
Constant output as
frequency contro
impulse noise Sim
lets ears and ming
Plugs into phone
Ott bypasses

optional agapter MFJ-1312 $¢ 82

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INJ0DAYS FORPROMPT REFUND (LESS SHIPPING)
* One year unconditional guarantee * Made in USA.
* Add $4.00 each shipping/handling « Call or write
for free catalog, over 100 products.

MFJ ENTERPRISES, INC.
Box 494, Mississippl State, MS 39762

Telex 53-4590 MFJ STKV

TO ORDER OR FOR YOUR NEAREST —
DEALER, CALL TOLL-FREE VISA'
800-647-1800. cail 501-303-5850
in Miss. and outside continental USA

More Details? CHECK — OFF Page 128
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YOUR
BEST
SOURCE
FOR

HAM
RADIO

OUTLET

ICOM

® 6 STORE BUYING POWER ASSURES
TOP VALUES.

@ BIG, COMPLETE STOCKS. GET WHAT
YOU WANT WHEN YOU WANT IT.

@ MORE SAVINGS BY FREE DELIVERY,

VALUE! CALL.

12 VDC iy 9 6 VDC our
(comes with DC cord — will nor
qet power from BC30)

I Leother Case
Bartery IC-4AT* Available for
oll handhelds
HAND-HELDS cour | GO AL
all ICOM
AND Handhelds IC-02AT
ACCESSORIE . i
cc sso S Ic-2ar 2 \ IC- 04AT
N 1C-HM9 Y
~ 2-merer || s Speakel 440MHz
\ Mic
\ =
M -
| 2 l
1C-BC16U
- Wall Charger
e for BP7 and
3/
N :
L
H5-10 Headset 1€
HS-105D PTT & = w‘":?y s
gt rig) : IC-DP7**
HS-105A VOX Bartery Pack L
Unit. (Not IC-pps oY Pec -
shown, works Barrery Pack
only with 02AT IC-DP4 N
and D4AT) Barrery Pack )
¥ IC-BP3 4
IC-ML1 12VDC 144MHz Dooster T Barery Pack E&ﬂ&?:UCh
10W out/12 VDC (comes w/5S fi © IC-BP2 177 VCAC m°’9ﬂ
coax BNC 1o exb PL-259) p— Bartery Pack (fox chov?mg
A BP3 onl
PRICED FOR DE Neguictor s

IC-CP1 Cigarertre Lighrer
Cora w/ Fuse (charges BPY/ powers DC1)

* Aiso ovailable
wirhour Touchrone* pad

SALE!

IC-751

Today's most advanced transceiver! The receiver section is truly
competition-grade providing general coverage, continuous tun-
ing over the 100kHz to 30MHz range. The transmitter is full-
featured, i1s all mode, solid-state. IC-751 also covers MARS and
the new WARC frequencies, is AMTOR compatible

SIMPLEX REPEATER-SATELLITE

~ZiiinT
STR R A

IC-471H

IC-271H

2 METERS » 100 WATTS  430-450MHz e 75 WATTS
¢ ALL-MODE ¢ ALL-MODE

CALL FOR YOUR SPECIAL PRICE
FREE SHIPMENT, ALL OF THE

SALE!

IC-R71 A

A superior-grade, general coverage 100kHz to 30MHz receiver
with such innovative features as keyboard frequency entry and
wireless remote control (opt.). Ideal for world-wide communica-
tions listening, has 32 programmable memory channels, dual
VFO's and provides SSB/AM/RTTY/CW/FM (opt.) reception

-CALL NOW FOR YOUR SALE PRICES ——— |

IC-27A*
SUPER-COMPACT

_ 2 METER MOBILE

An important breakthrough in com- tull-function tunable memories
pact mobile equipment! Only 172 x memory and band scan. prionty
52" but full-featured including in- scan. Includes mic. with 16 button
ternal speaker 25W of power. ten Touchtone

ALSO *IC-27H HIGH POWER VERSION
AND IC-37A, 220MHz
IC-47A,70cM LOW PRICES, CALL!

Store addresses/Phone numbers
are given on opposite page.

ABOVE ITEMS, UPS (Surface).

10 February 1985

Tell 'em you saw it in HAM RADIO!




6 STORE BUYING POWER

KE NWOOD

TS-930S

PAY REGULAR
PRICE OF $1 599
RECEIVE FREE
YOUR CHOICE OF

TH-21AT and HMC-1
2 MTR HANDHELD MIKE HEADSET

@ | e

IC-R71A

GENERAL COVERAGE
RECEIVER

CALL FOR SALE PRICE

ASTRON

POWER SUPPLIES

* HIGH QUALITY
s HEAVY-DUTY

RUGGED ¢ RELIABLE

REG $229.99 REG.$39.95

OR
AT-930 and MC-60A
*  ANT. TUNER MIKE
REG $199.95 REG.$79.95

PLUS FREE U.P.S.

KENWOOD
TW-4000A %,
PAY

IC-751

ICOM

PAY REG. PRICE OF 51399
RECEIVE FREE

IC-2AT HANDHELD
$269.50 VALUE

MODEL CONT. AMPS ICS AMPS  PRICE
RS4A 3 4 $39
RS7A 5 7 $49

RS12A 9 12 $69

RS20A 16 20 $89

RS20M 16 20 $109
RS35A 25 35 $149
RS35M 25 35 $159
RS50A 37 50 $199
RS50M 37 50 $229

* Full electronic regulation. 5mV max. ripple

« Current limiting and crowbar protection

* M Series has meter, A Series does not.

® Inp. voltage 105-125VAC Output, 13.8VDC+0.05V

BRICEOF $599.95

RECEIVE FREE
YOUR CHOICE OF
ANY 2 OF THE FOLLOWING
1) VS-1 VOICE SYNTHESIZER
$39.95 VALUE

2) TU4-C SUB-AUDIBLE
$39.95 VALUE
3) MA-4000 DUO-BAND
MOBILE ANTENNA. $44.95 VALUE

|@

—

IC-02AT
PAY REG. PRICE OF
$349
RECEIVE FREE

IC-BP8 BATTERY
$63 VALUE

VAIRAGE

AMPLIFIER
’_ SALE
B-1016 $249

PRE- DC SALE
MODEL BAND pyp INPUT OUTPUT pyo l'»?RICE
A1015 6M Yes 10W 150W 20A §$249

B23S 2M No 2W 3ow 5A 8§79
B215 2M  Yes 2W 150w 22A  $259
B108 2M Yes 10W sow 10A  $159
B1016 2M Yes 10W 160W 20A §249
B3016 2M Yes 30W 160W 174 $199

C22A 220 Yes 2W 20w 5A  $89

C106 220 Yes 10W 60W 10A  $179
C1012 220 Yes 10W 120w 20A  $259
D24 440 No 2W 40w BA  $179
D101ON 440 No 10W  100W 20A  $289

RC1 Remote Control for MIRAGE Amplitiers $24
MP1 and MP2 Peak Reading Wattmeters Each $99
Limited quantities at this price

W-51
SALE $899

LM-354

SA LE! SALE $1599

\¢/ YAESU

FT 209RH

PAY REG.PRICE OF $349.95
RECEIVE FREE

FTS-6 ENCODER/DECODER
$49.95 VALUE

TRISTAO SALE

MA-40 SALE §549
40'2 SECT. TUBULAR TOWER

MA-550 SALE $899
55'3 SECT. TUBULAR TOWER

PERSONALIZED
SERVICE
BOB FERRERO. WERJ
President

IN STOCK
/

JIM RAFFERTY, N6RJ
VP. So. Calif. Div, Anaheim

Managers
' GEORGE , WB6DSV. Buringame
DON. N6IPE, Oakfand
} F’ 7 BOB, K7RDH, Phoenix
F 3 GLENN. K6NA, San Diego
AL. KBYRA , van Nuys
L1l other active amateurs 10 serve you

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033, (213) 860-2040,
Between Disneyland & Knotts Berry Farm

BURLINGAME, CA 94010
999 Howard Ave.
(415) 342-5757,
5 miles south on 101 from San Francisco Airport

Prices specihcanons. descrphons subject lo change withoul notice Cahl and Anzona residents please add sales tax

FREE SHIPMENT ™\

UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

INCLUDING ALASKA AND HAWAII

800-854-6046

CALIF AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE
PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30 PM Mon, through Sat.

OAKLAND, CA 94609
2811 Telegraph Ave.,
(415) 451-5757,
Highway 24 Downtown. Left 27th off-ramp

PHOENIX, AZ 85015
1702 W. Camelback Road.
(602) 242-3515,

East of Highway 17.

Highway 163 and Clairemont Mesa Boulevard

SAN DIEGO, CA 92123
5375 Kearny Villa Road,
(619) 560-4900,

VAN NUYS, CA 91401
6265 Sepulveda Blvd.
(818) 988-2212
San Diego Freeway at Victory Boulevard

More Details? CHECK — OFF Page 128
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a home-brewed
six-cavity duplexer

Achieve 95 dB of isolation,
using inexpensive parts

After building a repeater, | soon realized that I'd
need a duplexer in order to use the same antenna for
the repeater, transmitter and receiver. After pondering
the situation, | decided to build a six-cavity duplexer
similar to the one described in the ARRL FM Repeater
Manual.* Fhis duplexer, while not cheap, still costs
much less to build than to buy; the total cost should
range from about zero to $250.00, depending on how
well your junk box is stocked.

The duplexer | built has a measured 95 dB of isola-
tion and 1.5 dB insertion loss. Figure 1 shows the
completed duplexer in operation on the K9EYY re-
peater. Figure 2 shows a completed cavity; fig. 2A,
a cross-section view (less inductor and capacitor).

construction

The first step in construction is to cut the 4-inch
(10-cm) copper pipes to a length of 22.5 inches
(56.25 cm). If you are using the thin wall variety of
copper pipe, handle it carefully to avoid distortion.
Square both ends of all six pieces by using a lathe and
a steady rest to support your work.

* Available from Ham Radio’s Bookstore, Greenville, New Hampshire 03048
(8.50 postpaid).

12 February 1985

fig. 1. Six-cavity duplexer with a measured notch of 95 dB
and an insertion loss of 1.5 dB.

By J.S. Gurske, K9EYY, R.R. 2, Box 178A, Lodi,
Wisconsin 53555



Next cut the 1-3/8 inch (3.44 cm) copper pipes to
a length of 18 inches (45 cm). Once again you should
square both ends of all six pieces. Cut the 1-inch
(2.5-cm) O.D. brass tubing to 6-inch (15-cm) lengths.
You will need six of these. Now machine 6 brass plugs
from 1-inch (2.5-cm) brass rod stock as shown in fig.
3. The center hole in each brass plug is threaded with
a 3/8 inch (0.938 cm) x 16 tpi tap.

The teflon insulating bushings are fabricated next.
(Refer to fig. 4.) Use very sharp cutting tools in the
lathe tool holder and rotate the teflon material slowly
in the lathe. | used a speed of approximately 35 RPM
(I used the back gearing on the lathe) and it cut very
. easily. You will need two of these bushings for each
cavity, for a total of 12 teflon bushings. Be sure to drill
a No. 50 hole in each bushing for a No. 16 wire.

Use the lathe to fabricate an aluminum plug (see
fig. BA) to be used when silver soldering the threaded
rod, the brass plug, and the brass tube. Then fabricate
another special aluminum plug to the dimensions
shown in fig. 5B. This plug will be used to temporari-
ly hold the finger stock inside the 1-3/8 inch (3.5-cm)
copper tube while you silver solder the finger stock
in place. This plug will prevent the ““fingers’” from
getting too hot and losing their temper. The solder will
not adhere to the aluminum.

Thread a nut onto a piece of 3/8 inch (0.938
cm) x 16 threaded rod. Run the nut past the point

where you will cut the rod, then cut the rod to a length
of 24 inches (60 cm). Then run the nut off the cut end
of the threaded rod to chase or clean any threads
which may have been damaged when you cut the rod
to length. You will need six of these rods (one for each
cavity).

Now look at fig. 6. Notice that a plastic pipe is slid
over the threaded rod and fitted snugly inside the metal
box. Check the inside measurement of the metal boxes

Items to be purchased or fabricated for each cavity. The
numbers in the photograph correspond to the numbers in
table 1.

bottom covers for 4 inch (10.5 cm) tubes made of 1/8 inch (0.3 cm) brass plate

3/8 inch 1.D. x height of mini boxes plastic pipe to keep mini box from compressing
7 inch (17.5 cm) tip to tip RG-192 double-shielded coax to couple the middle cavities to those on

9 inch (22.5 cm) RG-192 double-shielded coax to couple receive cavities to T’ connector
26 inch (65 cm) RG-192 double-shielded coax to couple transmit cavities to T connector

table 1. Six-cavity duplexer parts list. This is a listing of all the parts you will need to obtain or fabricate to make a six-cavity
duplexer. Some of these items are shown in the photograph above.
item
number quantity
(see photo) needed description
1 6 4 x 22-1/2 inch (10 x 56.25 cm) copper tubes
2, 6 1-3/8 inch 0.D. x 18 inch (3.5 x 45 cm) copper tubes
3 6 1inch O.D. x 6 inch (2.5 cm x 15.25 cm) brass tubing
4 6 pieces of finger stock to fit inside item 2
5 6 tuning plunger bushing — 1 inch (2.5 cm) diameter brass rod
6 6 tuning rods 3/8 inch (0.95 cm) = 16 threaded rod 24 inches (60 cm) long
7 6 boxes to fit on top of cavities
8 6 top covers for 4 inch (10.5 cm) tubes made of 1/4 inch (0.6 cm) brass plate
9 6
10 12 teflon bushings 1/2 x 1/4 inch (1.35 x 0.6 cm)
1" 18 nuts 3/8 inch (0.95 cm) x 16 for tuning rods (6 for locking and 12 for tuning)
12 12 coupling loops (made from No. 16 tinned wire)
13 3 inductors (made from No. 16 tinned wire)
14 6 copper straps 1/4 x 1inch (0.6 x 2.6 cm) No. 0.020 copper
15 6
16 12 "N’ type chassis coax connectors to couple one cavity to another
17 4
each end
18 1
19 1
20 3 15 pF small variable capacitor (Johnson 189-5-5)
21 2

lengths of RG-192 to reach from transmitter to transmit cavities and receiver to receive cavities
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1.

JAMB 2 NUTS TOGETHER FOR EASE IN TUNING

/7.‘/8' (0.95¢cm) % 16 TPI THREADED ROD

3/87(0.95 cm) 2 16 TPI. NUTS

CHASSIS 80X

TIITTIT

5/— SPACER

4!

— CHASSIS MOUNT
~ COAX CONNECTOR
d

_~—— TEFLON BUSHING
~
¥ NO. 4-40
MACHINE SCREW

3
0DACS
?

y
I

Y

BRASS TOP COVER

SILVER SOLDER
FILLET

T~ COUPLING LOOP

—| 3/8°0D (3 5cm) x 18" (45¢cm)

~—— SILVER SOLDER

THREADED BRASS PLUG
2732 (2.11em) x
1"(2.5cm)

[~——SILVER SOLDER _
BRASS PLUG TO 1" 0.0
(2 Scm) BRASS TUBE

_~——4%1D" {10.5¢cm) ¥
221/2"(56.25¢cm)

FINGER STOCK

100 (2.5cm)
£6" (15.25¢m)

;S:Lvln SOLDER FILLET

NOT TO SCALE

chassis box.

\—suss BOTTOM PLATE

fig. 2A. A cross-sectional view of a single cavity. Neither
the inductor nor the capacitor is shown in the metal

14 February 1985

you will be using and cut six lengths of this 3/8-inch
(0.938-cm) I.D. plastic pipe to fit snugly inside the box.
This spacer is used to keep the box from changing its
shape when you tighten the lock nut after you have
adjusted the cavity.

See fig. 7A. Make six bottom covers for the six
4-inch (10-cm) tubes by cutting square pieces of
1/8-inch (0.313-cm) brass plate so that they measure
4-1/2 x 4-1/2 inches (11.25 x 11.25 cm). Chuck
these pieces of brass in the lathe one at a time and
cut a 4-inch (10-cm) slot 1/16 inch (0.175 cm) deep,
so that the 4-inch (10-cm) tubing fits snugly into the
1/16 inch (0.175 cm) circle you cut into each
1/8 x 4-1/2inch (0.313 x 11.25 cm) square piece of
brass base. You should have approximately 1/4 inch
(0.625 cm) between the circle and the outside edge
of these pieces of brass.

Refer to figs. 7A and fig. 7B. Fabricate six top
covers to fit on the 4-inch (10-cm) copper tubes, using
1/4-inch (0.625-cm) brass plate stock. Cut rough
5-inch (12.5-cm) circles from the brass plate stock with
a hacksaw. Then insert the rough sawed blank into
your lathe chuck. (A 4-jaw chuck might be easier to

fig. 2. Completed cavity. Note the locking nut on the threaded
rod to hold the tuning adjustment. Also note the metal chassis
box, the two "N type chassis connectors, top and bottom
covers.



use at this point.) Cut this blank to 4-1/2 inches (11.25
c¢m} in diameter and drill a 5/16 inch (0.78 ¢cm) hole
in the exact center of this cover plate. Thread this hole
with a 3/8 inch (0.94 cm) 16 tap. Cut a circular slot
4 inches (10 cm) in diameter and 0.150 inch (0.375 cm)
deep. The width of the slot should equal the thickness
of the large 4 inch (10 cm) copper pipe, and the slot
large enough so that the cover will fit snugly on the
top end of the large copper pipe. Cut another round
slot 1-3/8 inch (3.5 cm) in diameter and 1/8 inch {0.31
cm) deep to accommodate snugly the 1-3/8 inch (3.5
cm) O.D. copper pipe. Drill 2 holes 3/8 inch (0.94 cm)
in diameter exactly 2-5/8 inches (6.56 cm} apart. The
centers of these two holes should be exactly 1-5/16
inch (3.28 cm) from the center of the hole you drilled
and threaded. These holes will accommodate the
teflon bushings.

Refer to fig. 7B and notice the four small screws
pointing inward toward the center of the cover. These
are used to hold the brass covers on the top of the
large copper pipes. Use a No. 43 drill and cutting oil
to drill 4 holes as close to the bottom of the cover plate
as you can. Tap these holes with a 4-40 tap. (Use a
good grade of cutting oil or you will break the tap every
time. The broken taps cannot be removed and the ex-
posed edges must be ground off.) Fit 4-40 bolts in each
of the tapped holes. If you grind a small point on the
end of these bolts, they will hold the cover on the pipe
more securely.

Refer again to fig. 6 and also to fig. 8. Try to select
a cast mini-box rather than a box made by bending
sheet aluminum. The cast box will be more rigid and
will keep the cavity tuned. Each box will include:

¢ input and output coax connectors {chassis mount)
located 7/8 inch (2.19 cm) up from the bottom of the

"
(2.54cm)

T,

(LI
T

fig. 3. The dimensions of the six threaded brass plugs
made from 1 inch (2.6 cm) brass rod.

232
DIA.

K
(2.11cm) ’ ‘ ‘ DM'(ZJcm)

T |
TN |

NO.50 DRILL THRU HOLE

fig. 4. The dimensions of the 12 teflon bushings that allow
the coupling loops to pass from the cavities through the
top covers and into the chassis boxes. Note the No. 50
drill hole through the center of each bushing.

box, 1-15/16 inch (3.28 cm) from the center of the
box.

® a 7/16 inch (1.09 cm) hole through the top and
bottom of the box.

e two 3/8 inch {0.940 ¢m) holes for mounting the
teflon bushings; they must align with the holes in the
top cover plate.

¢ two holes for fastening the box to the top plate of
each cavity (6-32 bolts).

® a spacer installed between the top and bottom sides
of the box to keep the box from distorting when tuning
is completed and the lock nut is tightened. This spacer
can be metal or plastic. The inside diameter should
allow the 3/8 inch (0.94 cm) threaded rod to slide in-
side the spacer.

The boxes | used measured approximately 4-3/4
inches {11.88 cm) wide, 3-1/2 inches {8.75 cm) high
and 2-1/4 inches (5.63 cm) deep and were obtained
at a surplus outlet.

assembly

Figure 9 shows the main 4-inch (10-cm) diameter
copper tube silver-soldered to the brass bottom plate.
{Using low-temperature silver solder, we were able to
attach the 4 inch (10 cm) tubes to their bases with the
heat from only one acetylene torch in spite of the great
conductivity of the 4 inch, 10 cm, copper tube.) Place
the tube in the slot you machined in each square brass
plate, apply flux, and silver solder the base plate to
the 4 inch (10 cm) copper tube. Check for trueness
before you lay the piece aside.

Next place the 1-3/8 x 18 inch (3.44 x 45 cm)
copper tube into the slot previously cut in the round
1/4 inch (0.63 cm) brass top plate. Check for trueness
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and silver solder in place. See fig. 10 which shows
the tube silver-soldered to the brass top cover plate.
It also shows how the finger stock fits inside the other
end of this tube. The finger stock should be silver
soldered to the inside of 1-3/8 inch (3.44 cm) tubing
at the lower end. Figure 10 shows its location and how
it must contact the 1-inch (2.5-cm) tube for adjust-
ment purposes. When silver soldering the finger stock,
do not overheat the fingers. The aluminum plug you
made earlier will help prevent overheating. | used a
propane torch and the low temperature silver solder
mentioned above. Obviously, you will not have the 1
inch (2.5 cm) brass tubing inside the finger stock while
silver soldering. Instead, use the aluminum plug to
hold the finger stock securely inside the 1-3/8 inch
(3.44 cm) copper tube while you are soldering. After
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DRILL WITH COUNTERSINK
BIT FOR LATHE CENTER

fig. 5A. The dimensions of the single aluminum plug used
to fit into the open end of the 1-inch (2.5-cm) tube and
supports the open end in the lathe center while the
threaded rod, the brass plug detailed in fig. 3, and the
brass tube are silver soldered. ‘

(Sem)

fig. 56B. The dimensions of another aluminum plug to be
used when silver soldering the finger stock inside the

six 1-3/8-inch (3.44-cm) copper tubes.
\
| |
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soldering, slide the 1-inch (2.5-cm) brass tube inside
the finger stock. If the finger stock does not make firm
contact with the 1-inch (2.5-cm) tube, remove the

fig. 6. Detail of plastic pipe spacer, threaded rod, locking nut,
teflon bushings, coax fittings and how they fit in the box.

fig. 7A. One of the six bottom covers showing the slot. The
large copper pipe will fit in this slot and be silver soldered
to the plate.

fig. 7B. A completed top cover. Note the center threaded hole,
the two holes for the teflon bushings, the two slots for the
copper tubes, the 6-32 threaded holes and the four 4-40 bolts
in their holes.
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Take our new, low-priced 80i-400 cur-
rent clamp, for example. It's one of five
different accessories offered by Fluke to
et you take safer, more accurate current
measurements in high energy circuits.

Or consider our universal temperature
accessories. They convert your DMM
into a thermometer for air, surface, and
non-corrosive liquid temperature
measurements.

Fluke also offers a variety of probes to
measure high voltage and probes for
high frequency ac measurements. Plus a
complete selection of test leads, battery
eliminators, carrying cases, and more.

It's the largest selection of DMM
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So why spend a lot of money on new
equipment, when all you may really need
are New accessories.
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Stuck witha problem? = e

71.9XA 885YB 107.21B 131.83B 16225B 203.5M1

Our TE-12P Encoder might be just the solutionto pull ~ 744WA 91522 110922 13654Z  167.96Z
you out of a sticky situation. Need a different CTCSS TOXR WA IRIR oM e
tone for each channel in a multi-channel Public Safety 825YZ 100.01Z 123.03Z 151452 186.27Z
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be TE-12PB
accessed with the TE-12PA, any of the audible frequen-

cies with the TE-12PB. Just set a dip switch, no test TEST-TONES: ~ TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400

equipment is required. As usual, we're a stickler for 1000 770 1336 1650 1900 2200 2450

1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550

« Output level flat to within 1.5db over entire range selected. 2805 1800 2100 2350

¢ Immune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

* Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.

* |[nstant start-up. >

* Frequency accuracy, +.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
¢ Continuous tone

 Frequency accuracy, +1Hz maximum —40°Cto +85°C
« Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

$89.95
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1-inch (2.5-cm) tube and bend each finger inward so
that it does make firm contact.

Examine fig. 11 for the following details. It is very
important that the 1-inch (2.5-cm) brass tube be
attached to the 24-inch (60-cm) length of 3/8 inch
(0.938 cm) by 16 threaded rod as accurately as possi-
ble. In other words, when the 3/8 inch (0.938 cm) by

fig. 8. One of the six chassis boxes. These boxes are held to
the top cover plates with the two 6-32 bolts in the foreground.
Also note the spacer inside the box, the “N” type coax chassis
mounts and the teflon bushings.

fig. 9. One of the six main copper tubes silver soldered to the
bottom cover plate.

16 (adjustment) threaded rod is turned, the 1-inch
(2.5-cm) brass tubing should not wobble in the finger
stock inside the 1-3/8 inch (3.44 cm) copper tubing.
An easy way to accomplish this is to put one end of
the threaded rod in the lathe chuck and thread the
other end into the brass plug you machined earlier.
Slide the 1-inch (2.5-cm) brass tube onto this plug.
Then put the small aluminum plug (see fig. 5A) in the
open (other) end of the 1-inch (2.5-cm) brass tube.
Support this end by having the live center (or dead
center) ride in the countersunk hole drilled in the center
of this plug. The other end of the brass tube is held
“centered” by supporting it in the steady rest.
Lubricate the steady rest jaws and rotate the entire
assembly while silver soldering the threaded rod into
the threaded brass plug, and the plug to the brass tub-
ing. When the silver soldering is complete, continue
to let the piece rotate until it has cooled. Figure 11
shows the threaded brass plug, the threaded rod, the
aluminum plug, and the 1-inch (2.5-cm) brass tube as
well as the steady rest as it was set up in my case.

After the assembly cools, thread the rod up through

fig. 10. The top plate silver soldered to one end of the 1-3/8
inch (3.44 cm) O.D. copper tube and the finger stock silver
soldered to the other end (foreground). Note how the finger
stock firmly contacts the inner tube.
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fig. 11. This is how the threaded brass plug is silver soldered Cl:ﬁ LJ i)
to the brass tube and threaded rod while turning in the lathe. ““’ ‘ E':.k FERTBi
Note how the aluminum plug described in fig. 54 is used to b 1" BUSHING
support the other end of the brass tube in the tail stock live ‘\ [ 4
center rest. N ! r—- - =<0
L L e
=, i L __ s
" 212" |
S—— -
(6.25 cm)
‘ » ' 12" ' fig. 13. The inductor is connected in three of the cavities.

l Al

fig. 12. The dimensions and shape of the inductor, which
spans the input and output coax chassis connectors in-
side three of the chassis boxes.

,,,4___’__

\—NO./I6 TINNED WIRE

(0.625 x 2.5 cm). Refer to fig. 14 and cut six pieces
of copper flashing. Then connect them to the 15 pF

N (2 5¢m) "
the brass top covers. Make sure the finger stock firmly \
contacts the 1-inch (2.5-cm) brass tube. (See fig. 10.) !
coupling energy to the duplexer ,U.;Tm,,

Three cavities use short lengths of No. 16 wire while
the other thrée use a small capacitor. Thg three cavities fig. 14. The dimensions of one of the two copper straps
that have inductors made of No. 16 wire connected that attach to each 15 pF capacitor. Make six of these.
from the input to the output coax chassis connectors
will go to the receiver and be tuned to provide a notch
at the transmitter frequency.

Refer to figs. 12 and 13. Bend a length of No. 16 i amar CARAEE
tinned wire to the dimensions and shape shown in fig.

12. Temporarily connect all three inductors between
the input and output coax chassis connectors. Do not
solder these wires at this time because you will have
to remove them for the first step in the tune-up pro- e

cedure later. C -
The other three cavities will each have a small vari- /\ J
able capacitor (15 pF) connected between them. 174" X 1°(0.625 X 2.5cm)

These three can then be put in the transmitter line and
the notch tuned to the receiver frequency. The capaci- fig. 15. 15 pF capacitors are connected with two copper
tors are connected to the input and output coax con- straps in each of three cavities.

nectors with copper strips measuring 1/4 x 1 inch .

COPPER STRIPS
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METAL CHASS!S BOX

HOLE IN BACK WALL OF BOX

[ [z | 15/8"
l’ (2.8¢cm) ( (4.06 cm)
E ( Iz/j )
x 1. cm
iR
™o
<
174"
(0.625 ¢m )
174"
{3.125¢cm)

fig. 16. Two of these loops are usd to couple the signal
into and out of each cavity. Make 12 out of No. 16 tinned
wire. (These measurements are critical, as is the shape
of the loops.)

XFOR ADJUSTING CAPACITOR

£33

COPPER STRAPS
MOUNT

CAPACITOR
ﬁ;ﬂx CHASSIS

e

TEFLON BUSHING

y
TO COAX CHASSIS
WIRE END MOUNT N METAL BOX

fig. 17. This diagram shows how the wire end is fastened
to one end of the loop and how a teflon bushing fits on
the wire.

b y o ~rEeFLON
T’ BUSHING

fig. 18. Location of capacitor, copper straps, and coax
connectors. Note hole in back wall of box for tuning the
capacitor.

capacitors as shown in fig. 15 and fig. 18. Solder
these three capacitors to the copper strips (see figs.
15 and 18), but do not solder to the input and output
connectors yet.

The loops that couple the energy into each cavity
are also made of No. 16 tinned wire. Their shape and
dimensions are critical: use figs. 16, 17, 18, and 19
for the proper configuration and measurements. Con-
nect these loops to each input and output connector
and to the bottom side of the top plates. Do not solder
the wires yet. Hold the copper strips in place and
solder the wire coupling loops and simply tack solder
the copper strips to the input and output connectors
(fig. 18).

One end of these loops is tied to the underside of
the top plates. | modified some small wire ends and
tapped 4-40 holes. The 4-40 screws through the wire
ends provide a mechanically secure and electrically
good anchor to the underside of the top plates. (See
fig. 16, 17, 18, and 19.) The coax chassis mounts are
located 5-5/8 inches (6.56 c¢m) apart, {or 1-5/16
inches, 3.28 cm, on each side of center) 7/8 inches
{2.19 cm) up from the bottom of the mini-box.

METAL CHASSIS 80X

WIRE END

WIRE END
TOP COVER PLATE

fig. 19. The loops fit on the top covers, pass through the
teflon bushings and on to the coax chassis fittings.
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10-12"
(26.25¢cm}

o~

4-i72"
(11.25¢m)

4-1/2"
(11.25¢cm)

i5-172"
(38.75¢m)

fig. 20. Wooden base holds all six cavities. The base
covers fit into the square pockets.

building the wooden holder

After all six cavities have been built, mount them
together in a holder and tune them to the desired fre-
quencies. {Refer to figs. 20, 21, and 22 for construc-
tion of the wooden holder clamp assembly.)

The cavities should not be allowed to touch each
other as this will tend to detune them. You can build
a special holder to prevent them from contacting each
other, by following these steps:

Cut a piece of plywood 1/2 inch (1.25 cm) or 3/4
inch (1.875 cm) 10-1/2 x 15-1/2 inches (26.25 x
38.75 cm). Cut 1/2 x 1/2 inch {1.25 x 1.25 cm)
wood strips and screw and glue them to the plywood
base so that six squares measuring 4-1/2 x 4-1/2
inches (11.25 x 11.25 cm) are formed. This is the
base.

Cut a piece of 3/4 inch (1.875 cm) plywood to
10-1/2 x 15-1/2 inches {26.25 x 38.75 cm). Place six
marks on one side of this plywood. The six marks
should align with the exact center of the six square
compartments in the base piece. Using these six marks
as the centers of six circles, use a compass to draw
4-inch (10-cm) circles around each of these six points.
{See fig. 21.)

Mark two straight lines through both groups of three

22 February 1985

SEE NOTE 2

m,

NOTE:

1. DRAW SiX CIRCLES AS SHOWN.
2.CUT THROUGH ON LINES AS SHOWN.
3.CUT OUT CIRCLE HALVES.

fig. 21. The details of the upper clamp.

circles. Saw along these lines. You will have three
pieces of plywood, each with one-half of three 4-inch
{10-cm) circles drawn on the pieces. Using a band-
saw, cut out the 4-inch (10-cm) circle halves. Then
drill a hole through the ends of the three pieces of
plywood to accommodate a 1/4-inch {0.625-cm)
threaded rod. This becomes the upper support. (See
fig. 21.)

Place a cavity in each base compartment and put
at least two wood screws through the brass plate base
and into the wood base. Place the upper support
around the six cavities and tighten the nuts on the
threaded rod.

alignment

We will align the cavities in two stages: stage one
for rough tuning each of the six cavities, and stage
two for fine tuning the cavities and connecting them
all together.

Note that the 3/8-inch (0.94-cm) x 16 threaded rod
is for PASSBAND tuning. The capacitor, in the case
of the transmitting cavities, adjusts the NOTCH.
(In the case of the receiving cavities, the inductor ad-
justs the notch.)

In these examples, 147.825 MHz will be used as
the repeater transmit frequency and 147.225 MHz as
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The fact that the Computer Patch Interface unit by Advanced Electronic Applications, Inc. isknown as the best value on the
market is no accident. The CP-1 was designed by Al Chandler, K6RFK (PHD-E E.). an active RTTY user since 1963.

Given a cost per unit budget for the CP-1, Al designed as much performance as possible into the Computer Patch, includ
ing a unique new tuningindicator, referred to by one of our customers as the “Dead Eye Dick” tuningindicator. Thisindicator
is ideal for RTTY and CW, in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning. It also performs under
poor signal to noise conditions in which other indicators provide no useful data

Al's variable shift tuning was designed to move the space filter center frequency from 2225 Hz to 3125 Hz without changing
the bandwidth (by varying the Q of the filter) . All this is accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used like passband tuning for extra elimination of adjacent channel interference

Some manufacturers are concerned that amateurs might try calibrating their own equipment and, therefore, have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip
ment allow factory adjustment for performance to design specifications. Competently designed active filter circuits need not
be adjusted after leaving the factory: however, for specialized use the owner can easily change filter parameters

Mindful of the fact that many of our customers are new to RTTY, Al made the CP-1 tuning as forgiving as possible, while
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poor signal conditions under which the CP-1 will still provide good copy
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much more than you pay for relative to any of the competitive units. For more information send for our FREE catalog. Better
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Telecommunications & Electronics Specialists
CIA... where a career in

COMMUNICATIONS

The environment in which you work can
mean a lot to your professional success.
it should be intellectually stimulating and
vital, in an organization where you can
assume as much responsibility as you
need to challenge your talents. If this is
the type of environment you seek, here is
your opportunity to use your telecom-
munications and electronics experience
in projects of national importance.

At the Central Intelligence Agency, we recognize that your
experience and training are valuable assets . . . skills that will
ensure the success of our mission and your career. When you
join us, you will be a part of a select group of professional men
and women who apply their talents in a variety of assignments
around the world.

We have positions available for the following highly skitled,
highly motivated people:

TELECOMMUNICATIONS SPECIALISTS

You should have recent experience as a telecommunications
specialist, communicator, Morse intercept operator, radio or
commecenter specialist Additionally, a minimum touch typing
speed of 30 wpm is required. Morse code ability at 12 GPM
send/receive is preferred, but individuals with Morse aptitude
will be considered. Starting salaries range from $15,937 to
$18,851, depending on skills and qualifications.

COMSEC/TEMPEST ENGINEERS AND
TECHNICIANS

Engineers must have a BSEE/BSET or equivalent training and
experience; technicians must have an AAS degree or equivalent
Familiarity with COMSEC standards and TEMPEST testing in
accordance with NACSIM 5100A is also required. Starting salar-
ies range from $20,965 to $25,398 and up, depending on expe-
rience and qualifications.

COMMUNICATIONS OFFICER — SECURITY

You should have a BS degree in Physics, Mathematics, Compu-
ter Science, Engineering or the physical sciences. Familiarity
with communications security standards, cryptography, trans-
mission security, and computer security aspects of communica-
tions processors desired. Starting salaries range from $17,138 to
$25,366, depending on experience and qualifications.

COMMUNICATIONS SYSTEMS ENGINEERS
You should have a BSEE/CS degree (MS desired).
Additionally, experience in packet switching, message
switching, data communications, local area networks,
HF radio, VHF /UHF/microwave transmission,
satellite communications, computer systems
networking, microprocessor applications,
COMSEC/TEMPEST, or project management
desired. Salaries are from the mid-20s and up,
depending on experience and qualifications.

ENGINEERING SPECIALISTS (UTILITIES)
You shouid have at least 2 years training in
electrical power distribution systems, generators,

S
for itself

and diesel engine maintenance from a

trade school or college (or equivalent military
background). Additional experience in heating,
ventilation, and air conditioning systems, and
machine shop practices and welding is pre-
ferred. Starting salaries range from $17,138 to
$20,965, depending on qualifications.

COMPUTER SYSTEMS
ANALYSTS/PROGRAMMERS
Positions are available at many levels for people with BS/MS
degrees in Computer Science, preferably emphasizing operating
systems and hardware. One to three years experience is desira-
ble, but not necessary for new graduates (or equivalent). Higher
level positions require 2-10 years experience in systems soft-
ware design, development and maintenance, communications
software, networking, protocols and/or message switching, and
PDP-11, VAX or microprocessors desired. Starting salaries
range from $17,138 to $36,152, depending on education and
experience.

ELECTRONICS TECHNICIANS

You should have an AAS degree in electronic technology or
equivalent military/ commercial training and experience. Knowl-
edge of RF theory/circuitry, solid state, and applications is also
required. Starting salaries are $17,138 to $20,965, depending on
skills and qualifications.

in addition to these requirements, you must be a U.S. citizen
(both self and dependents); meet strict security and medical
standards; be at least 18 years old; and be willing to work
overseas.

Attention Military Personnel: Apply now if you are sche-
duled for separation within the next six months.

Your contributions in these positions will be rewarded with
excellent career growth potential and substantial benefits. You
also will be rewarded with the satistaction that comes from pro-
viding unique and vital contributions to our nation’s security.

For consideration for one of these positions, see our representa-
tives at the:

25th ANNUAL TROPICAL HAMBOREE
February 2nd and 3rd

Flagler Dog Track

Miami, Florida

If you cannot attend, please send your resume to:

Recruitment Activity Officer
Department S (D04)

P.O. Box 1925
Washington, D.C. 20013

Central Intelligence Agency

Tne CIA s an equal opportunity employer
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the repeater receive frequency. We will adjust the
three transmit cavities to pass 146.825 MHz and notch
the 147.225 MHz frequencies. The three receive cavi-
ties will be tuned to pass 147.225 MHz and notch
147.825 MHz.

stage one: rough tuning

Remove the inductors and capacitors from all
cavities. Remove all interconnecting coax cables. (See
fig. 23.) Connect an RF signal generator (amplitude-
modulated for convenience) to one of the cavities (fig.

fig. 22. Overview of the wood cavity supporting device.

fig. 23. Four cables connect the two middle cavities to the
outside ones. Made of double shielded coax, they measure
exactly 7 inches (17.5 cm) from tip to tip.

26). If your signal generator output is 50 ohms, you
will not need to use a 3-dB pad. If the output is not
50 ohms or if it is suspect, then connect a 3-dB pad
between the signal generator and the cavity. See fig.
24 if you do not have a 3 dB pad.

fig. 24. If you do not have access to a 3-dB pad, you can
use this device which will be suitable for tuning the cavi-
ties. Use RG-58 coax and coil up a 50 to 75 foot (15 to
22.5 meters) length into a neat coil. Put connectors on
each end. Tape the coil neatly.

INSI4
O TO SCOPE

3 s0 1on == 1001

& )
fig. 25. Schematic diagram of a 50-ohm detector suitable

for use in this tuneup application. These components
should be put in an RF-tight box or enclosure.

r 1
SIGNAL 1 306 | 50 OHM O
GENERATOR { Pao | DETECTOR SCOPE
J

OPTIONAL

fig. 26. These are the connections for the initial tuning
of the six cavities. If you don’t have a 3-dB pad, see
fig. 24.

! ! M
SIGNAL | 308 | 398 RECEIVER
GENERATOR | Pa0 PAD WITH AN
L ] "S"METER

OPTIONAL

fig. 27. These are the connections to use when setting
the notches in the three transmit cavities by adjusting
the 15-pF capacitors, and the inductor when adjusting
the three receive cavities.
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Next connect a 50-ohm detector between the other
cavity terminal and an oscilloscope. If you do not have
a 50-ohm detector, you can construct one as shown
in fig. 25.

For the three transmit cavities (the ones which will
have the capacitors connected later), adjust the signal
generator to within 100 kHz of 147.825 MHz (fig.
26). Then adjust the center threaded rod (passband)
until the scope shows maximum energy transfer. You
will need to reduce the level of the signal generator
as well as the scope gain as tuning progresses.

Adijust all three cavities. From this point on, /eave
the threaded rods alone. Connect the variable capaci-
tors across the input and output connectors of all three
transmit cavities.

Connect the signal generator through a 3-dB pad
to one of the transmit cavities — now roughly adjusted
— then through another 3-dB pad to an FM transceiver
which has an “’S"’ meter as shown in fig. 27. (/f you
do not have a 3-dB pad, refer to fig. 24.) Adjust the
signal generator (CW mode) to exactly 147.225 MHz
and an S6 reading on the receiver, which is also tuned
to 147.225 MHz. Adjust the capacitor (which you just
connected in the cavity) for the lowest S-meter reading
possible. You may have to increase the output of the
signal generator to maintain a visible S-meter indica-
tion. When you have obtained the lowest S-meter
reading — i.e., the deepest notch — go on to the next
cavity.

After all three transmit cavities have been adjusted,

SIGNAL GENERATOR

I
(17.5¢m})

26"
(65¢cm)

()

TUNED TO
147.225 MH:z

-/

RECEIVER
TUNED TO
147.225 MHz

3dB
PAD

"T" CONNECTOR

- R
7
(17.5¢cm)

50 OHM
LOAD

7"
(17.5cm)

9"
(22.5¢cm}

()
-/

fig. 28. These connections are made for the final adjustment of the duplexer transmit cavities.

50 OHM
LOAD

SIGNAL GENERATOR

RECEIVER
TUNED TO
147.825 MHz

348
PAD

TUNED TO
147.825 MHz

- , 26"
f\ (17.5cm) m (17.5¢cm) f\ (65¢cm)
“T" CONNECTOR [ II
u : u : %
(17.5¢cm) (17.5¢m) (22.5¢cm)

fig. 29. These connections are made for the final adjustments of the duplexer receive cavities.
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go back to the beginning of this section and perform
the same steps for the three receive cavities. Note that
you will now be dealing with the inductors you made
from the No. 16 tinned wire instead of the capacitors.
Adjust the No. 16 wire inductors to deepen the notch.
Remember that the frequency to be passed is now
147.225 MHz and the notch frequency is 147.825 MHz.

The inductor dimensions given should be all right,
but if the notch is not good enough, try using larger
or smaller wire, or even a copper strap if necessary.

stage two: fine tuning

Connect cavities according to fig. 28. Tweek
the center-threaded rods on the transmit cavities
only for minimum signal at the receiver (maximum
notch). These adjustments interact somewhat. Keep

- increasing the signal generator output as the S-meter
reading decreases. Reconnect according to fig. 29.
Tweek the center threaded rods on the RECEIVE cavi-
ties only for minimum signal (maximum notch). Repeat
these steps several times. You may be amazed (as |
was) to see the notch get deeper and deeper with each

repetition of these steps. You will also notice that
bringing objects into the near vicinity tends to detune
the cavities slightly as you approach the — 100 dB
point.

Lock the threaded rods by tightening a 3/8 inch
(0.94 cm) x 16 nut against the mini-box as you finish
the last adjustment on each cavity.
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I will try to answer readers’ questions; please
enclose an SASE with any correspondence.

obtaining the parts

Because some of the materials needed are
rather unusual, they may not be available at your
local hardware store. Others will have to be
machined.

The two most unusual items are the pieces of
4-inch (10-cm) diameter copper drain pipe and
the brass plate. The copper pipe can often be
found at a large plumbing wholesale supply
house, often buried under some other pipe. Try
looking under “‘Brass’ in the business section
of any large city telephone book; you may find
the names of outlets for brass plate listed there.
If the ones you call don’t stock it, ask for the
names of other companies. | found my brass
plate through just such a referral. | had to drive
about 200 miles, but | got it from Howard Brass
and Copper in Milwaukee. (Ask for “‘tag ends”’
— they're cheaper.)

Finger stock can be constructed, but the
commercial material is much better. | got mine
(Stock No. 134B) from Tech-Etch Inc., 45 Aldrin
Road, Plymouth, Massachusetts 02360.

The best choice of solder for this project is
silver solder with a low melting point — i.e., 400
degrees (204 degrees centigrade). Ordinary silver
solder, with its higher melting point, is more diffi-
cult to work with, and regular hard solder will
cause problems if you should decide to silver-
plate your project later (see “Safe, Sensible

Silverplating,”’ page 29). Silver plate will adhere
to silver solder, but is likely to flake off of hard
solder. My 1/16-inch (0.16-cm) diameter silver
solder (manufactured by the J.W. Harris Co.,
Inc., 10930 Deerfield Road, Cincinnati, Ohio
45242) came from a local rock shop. Do pur-
chase paste or liquid flux to use with your silver
solder.

The 3/8-inch (0.94-cm) x 16 threaded steel
rod can be obtained at almost any large hard-
ware store.

The teflon can be found in some hardware
stores or plastic stores. | got mine from a friend
in the paper business. When large piles of paper
stock are cut, a guillotine type of cutter is used.
The blade comes to rest against a square piece
of telfon. From time to time the teflon is rotated
to expose a new unused surface. After the four
sides have been used, the strip is replaced with
a new one. The used strip has plenty of stock
left to make the feed-through bushings.

The No. 16 tinned wire is a standard item
available at hardware stores and ham swapfests.
The small copper strap can be made from a piece
of copper flashing. Get a scrap from a roofer
or builder. All 12 “N"* type chassis mounts and
connectors were purchased at flea markets or
swapfests. RG-192 coax can be found at dealers
or hamfests, as can Tee connectors.

ham radio
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

REVERBERATION UNIT

MIKE
CONNECTOR

@

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE, SAME AS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

METER
0-15V.D.C.
N THIS 2-1/4"
N} SQUARE METER
MEASURES

7 CONDUCTOR

TRANSFORMERS RS-232 EXTENSION
/- RIBBON CABLE

120 volt
primaries $7.50 EACH
ACCUTRONICS COIL SPRING TYPE UNITS. USED IN
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, QUTPUT
IMPEDANCE 2250 OHMS. 477" x 16%4" x 15/16"

9 LINE CONNECTED
LINES 1 THROUGH 8 & 20.
DB25 MALE TO FEMALE.
10 FEET SHIELDED.
$11.00 EACH

MULTI-
SWITCHES

3 STATION
NON-INTERLOCKING

5.6 VOLTS @ 750 MA
6 VOLTS @ 150 MA
12VCT @ 200 MA

18 V. @ 650 MA

18 VOLTS @ 1 AMP
24 VOLTS @ 250 MA
4VCT@1AMP

TRANSFORMER

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANDED WIRE.
$5.00 PER ROLL (100 FT.}

2K 10 TURN

MULTI-TURN POT

FOR T.I. COMPUTER

T.I. # UMI1381-1. DESIGNED FOR USE
WITH T.I. COMPUTERS. CAN BE USED WITH
VIDEQ SOURCES. BUILT-IN A/B SWITCH.
CHANNEL 3 OR 4 SELECTION SWITCH.

ALL ARE 115 VAC
PLUG IN
1%" BETWEEN
MOUNTING CENTERS.
$1.75 EACH

5 STATION
INTERLOCKING

MADE BY ALPS,

3-2PDT AND

2-6PDT

SWITCHES ON FULLY

INTERLOCKING ASSEMBLY.
3" BETWEEN

MOUNTING CENTERS.
$2.50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

4VDC @70 MA

6 VDC @ 100 MA
6 VDC @ 500 MA
9VAC @1AMP

15 VAC @ 300 MA
16.5VAC @10 VA
17 VAC @ 500 MA

SPRING LEVER
TERMINALS

g snon

TERMINALS

s
ON A STURDY
33/4"

i, [ e
BAKELITE PLATE

2
GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES

$1.00 EACH 10 FOR $3.00

$2.50
$5.00
$3.00
$3.00
$3.50
$4.00

0
. °

y 0-15 VDC.
$4.50 EACH

W SPECTROL

$5.00 EACH

SUB-MINIATURE
D TYPE
CONNECTOR

e
i
SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS.
DB-15PLUG $2.75
DB-15SOCKET  $4.00
DB-15HOOD .
DB-25 PLUG
DB-25 SOCKET
DB-25 HOOD SI 25

INCLUDED.

OPERATES ON 12 VDC. HOOK UP DIAGRAM

$10.00 EACH

KMOD 534-7161
ROTARY SWITCH

1%" DIA x 12" HIGH

75¢ EACH
10 for $6.00

PUSHBUTTON
POWER SWITCH

8

“PARALLEL”
PRINTER
CONNECTOR

SOLDER STYLE
36 PIN MALE

2 CHANNEL LIGHT ORGAN
EASILY HOOKS INTO STEREO SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC
OUTPUTS FORHIGH AND LOW FREQUENCY
AUDIO SIGNALS. USE TWO ORGANS FOR
STEREO

$6.50 PER UNIT

COLOR LIGHT STRING AVAILABLE $1.75EA

FREE! FREE! FREE!

LINE CORDS KEY

= ASSEMBLY

RE
e'rxgg'wwgwms 5 KEY

3 FOR $1.00 E‘x-ga
THREE WIRE =
18 INCH 18ga THREE WIRE CONTAINS 5 SINGLE-POLE
2 for $1.00 NORMALLY OPEN SWITCHES.
8 FOOT 18ga THREE WIRE MEASURES 3 3/4” LONG

1.D.C. MALE

SAME AS ABOVE.
—

DOUBLE POLE POWER SWITCH
PUSH-ON, PUSH-OFF.
$1.00 EACH

48 KEY ASSEMBLY FOR

T.I. COMPUTER

NEW TEXAS INSTRUMENTS
KEYBOARD. UNENCODED.
48 $.P.S.T. MECHANICAL
SWITCHES. TERMINATES
TO 15 PIN CONNECTOR.
SOLID METAL FRAME 4" X 97

$6.50 EACH 2 FOR $11.00

G
CONNECTORS
P A
ALL ARE .156" SPACING
10 PIN EDGE
CONNECTOR

TRW #50-10-A-20  $2.00 EACH

MINI-PUSH BUTTON
S.P.S.T. MOMENTARY
NORMALLY OPEN
1/4” BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR
RED, BLACK, WHITE.
GREEN, YELLOW

$2.00 EACH

SOLDERING
IRON STAND

SPRING STEEL
\RON HOLDER
ON WEIGHTED
BASE.

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES
MEASURES 4 1/4” LONG.

DC-DC
CONVERTER

|
$5.00 EACH

OESIGNED TO PROVIOE A
STEADY +5VOC @ 240 MA
FROM A BATTERY SUPPLY
OF35T0625V.

TRANSISTORS

4FOR$1.00
3IFOR $1.00
4 FOR $1.00
3FOR$1.00
3FOR $1.00
3FOR $1.00

2N706
2N2222A
PN2222
2N2904
2N2905
2N2907

21716 X 11/16" X
1 11/16" HIGH

$1.50 EACH

| coMPUTER |-

GRADE
CAPACITORS

2,000 mtd. 200 VDC
13/4"DIA. x §"HIGH

3,600 mtd. 40 VDC
13/8"DIA. * 3 3/4"HIGH

$2.00

$1.00

18/36 GOLD
SOLDER EYELET $2.00 EACH
22/44 TIN

P.C. STYLE; NO MOUNTING EARS
$1.50 EACH 10 FOR $14.00

$2.00 EACH
10 FOR $18.00
28/56 GOLD
28/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

PC. STYLE

$2.50 EACH 10FOR $22.00

TALOG FREE!
SLIDE } POTS

100K linear tape
2" LONG

15/8" TRAVEL  75¢ EACH
500K linear taper

27/8" LONG

13/4” TRAVEL  75¢ EACH

DUAL 100K audio taper

31/2" LONG

2 1/2* TRAVEL. $1.50 EACH

120V INDICATOR

NEON INDICATOR. RATED

120V 173 W. MOUNTS IN
6/16" HOLE .. RED LENS.

75¢ EACH

10 FQR $7.00
100 FOR $65.00

6,400 mfd. 60 VDC
13/8"DIA. > 4 1/4" HIGH

22,000 mfd. 40 VOC
2"DIA. - 6"HIGH

31,000 mfd. 15 VDC
13/4"DIA - 4" HIGH

$2.50

$3.00

$2.50

CRYSTALS

CASE STYLE HC33/U

COLORBURST
2MHZ

$3.50 EACH

72,000 mfd. 15 VOC
2"DIA. < 43/8"HIGH

185,000 mfd. 6 VOC
21/2°DIA - 41/2" HIGH

$3.50

$1.50

CLAMPS TO FIT CAPACITORS 50¢ sa.

3579.545 KC
$1.00 EACM

METAL OXIDE

VARISTOR

GE ¥ V82ZA12

50 VOLTS, NOMINAL D.C.

VOLTAGE. 5/8" DIAMETER

2FOR $1.50

POWER SUPPLY W/ PRE-AMP

THIS SUPPLY WAS USED TO POWER
AN 8 TRACK/CASSETTE UNIT.IT
WILL SUPPLY APPROX. 18 VDC AND
INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL
RCA PLUGS FOR LINE IN/OUT.

$4.50 EACH

TOLL FREE ORDERS ONLY
1-800-826-5432

{ORDER ONLY)

(IN CALIFORNIA: 1800 -258-6666)
ALASKA HAWAII

OR INFORMATION

(213} 3808000
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HEINEMANN ELECTRIC
#101-5A-140- 5 AMP (&5 T35 ©)
CONTROL: 3-32VDC Q%
LOAD: 140VAC 5 AMPS
SIZE: 2" X 1" X %" HIGH
$5.00 10 FOR $45.00
MINIATURE
6 VOC RELAY
SUPER SMALL
2D SPDT RELAY,
GOLD COBALT
CONTACTS
RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE. TTL
DIRECT ORIVE POSSIBLE,
OPERATES FROM 43 TO
6 V. COIL RES. 220 OHM
13/16" » 13/32" x 7/16"
AROMAT # RSD-6V
$1.50 EACH 10 FOR $13.50
13 VDC RELAY
CONTACT: SPNC.
10 AMP @ 120 VAC
ENERGIZE CQOIL TO
QPEN CONTACT
COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH
4 PDT RELAY
* 14 pin style
» 3 amp contacts
e 24 votdc. or
120 voltac coil
» Used but fully 1ested
$1.70 EACH
specify coil voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.
(on-on)

PC STYLE. SOLDER

BUSHING

75¢ EACH
10 FOR $7 00

S.P.D.T.
(on-off-on)

NON-THREADED|
BUSHING

PC STYLE

75¢ EACH

10 FOR $7 00

\-} 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411

(on-on)

TERMINALS.
$1.00 EACH
10 FOR $9.00
100 FOR $80 Of

S.P.D.T.

(on-on)
PC LUGS.

THREADED
BUSHING
$1.00 EACH 1}
10 FOR $9.000
100 FOR $80.00

ALL ELECTRONICS CORP

905 S. VERMONT AVE. P.O BOX 20406 LOS ANGELES. CA 90006

LUG

SOLDER LUG
TERMINALS.

S.P.D.T.
(on-oft-on)
SOLDER LUG
TERMINALS
$1.00 EACH

10 FOR $8 00
100 FOR $80 00
$2.00 EACH

D.P.D.T. g
10 FOR $19 00

(on-on)
100 FOR $180.00

| &3

GEL CELL
BATTERY

12VDC @ 1.2 AMP HOUR
4" X 113/16" X2 1/8”
$15.00 EACH

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED

RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
§ VOLT OPERATION
RED JUMBO SIZE
$1.00 EACH

BIPOLARLED
2 FOR $1.70

LED HOLDERS
TWO PIECE HOLDER a@ny
FOR JUMBO LED

10 FOR 65¢ 200 FOR $10.00

CLEAR CLIPLITE
MAKE LED A FANCY

INDICATOR. CLEAR
4 FOR $1.00

y

312"

8 OHM
IMPEDANCE,
FULL RANGE
SPEAKER

8 07 MAGNET.
4" DIAGONAL
MOUNTING CENTERS.

$2.50 EACH
10 FOR $20.00

SOLID STATE
2>, BUZZER

STAR #SMB-06L.

6 VDC
TTL COMPATIBLE

$1.00 EACH
10 FOR $9.00

QUANTITIES LIMITED
MINIMUM ORDER $10.00 _
USA $2 50 SHIPPING

FOREIGN ORDERS

CALIF

INCLUDE SUFFICIENT
SHIPPING

2

RES ADD 612

NOCOD!'

» 104



safe, sensible silverplating

Stake your claim
to recycled silver
lost in photoprocessing

Have you ever completed a ham radio project and
wished to improve its appearance or performance with
silverplating? When 1 finished the duplexer described
in the previous article, | wanted to silverplate it. But
my previous experiences with electroplating were not
encouraging. | knew I'd have to work with silver
cyanide, a highly poisonous solution that emits
cyanide gas, which can cause illness and even death.
| would also have to obtain an expensive silver rod to
use as an anode.

To devise a safe, economical alternative, | turned
to black-and-white photography, which employs vast
amounts of silver in the manufacture of film and print-
ing papers. Even though much of the silver freed in
processing is more often discarded with the spent solu-

0-100mA
METER

CARBON ROD —»

SPONGE —»

6V BATTERY

RUBBER
BANDS

fig. 1. Basic connections for silverplating with
photographic fixer.

tions than recycled, it can be reclaimed. | reasoned
that if it were possible to recover the silver from spent
solutions, namely fixer, or ““‘hypo” — then it should
also be possible to capture that silver on a copper tube.

getting started

The first step in silverplating with reclaimed silver
is obtaining an ample supply of exhausted fixer.
Sources include photography labs or stores, graphic
arts firms that make blueprints or photographic en-
largements and reductions, printers with graphic arts
departments, and the photography departments of
schools and colleges. Friends who process their own
film and print their own black-and-white pictures are
also good sources.

The best fixer (for your purposes) is that which has
been well used; used fixer carries a greater amount
of silver than fixer used only slightly. Consequently,
your best source of spent fixer may be the least fas-
tidious photographer.

Once you've acquired your solution, obtain a sim-
ple dry cell. (| used a 7-year old 6-volt lantern battery.)
You'll also need a 10k potentiometer, a 100 mA move-
ment meter, and a carbon rod. (My carbon rod, sal-
vaged from a discarded No. 6 dry cell, measured about
0.75 inches — 20 mm — by about 5 inches —
137.5 mm.)

Wrap the carbon rod in an ordinary kitchen sponge.
Secure the sponge with rubber bands. You are now
ready to silverplate.

silverplating your project

1. Connect the battery, potentiometer, carbon rod,
and meter as shown in fig. 1.

2. Carefully clean the items to be plated. You will prob-
ably want to use fine steel wool and trisodium phos-
phate. Both of these materials are available in the paint

By J.S. Gurske, K9EYY, RR2, Box 178A, Lodi,
Wisconsin 53555
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— For the Best —

HF, VHF, UHF, SSB,
FM, RTTY, PACKET,
CWw, ASCIl & AMTOR

* ok ok ok ok ok ok ok

4' LIGHTWEIGHT FLEXIBLE
ANTENNA ADAPTOR
CABLE

IC-02AT HanDHELD

The IC-02AT 2-meter LCD
readout handheld features 10
memories, 32 PL tones, scan-
ning keybocard frequency
entry, dial lock, 3W standard,
5W optional, DTMF.

3
IC-37A 220 MHZ COMPACT MOBILE [
25 Watts, 32 PL Frequencies Standard Built-in,
9 Memories with Offset and PL Storage, 10 N

KHz/5 KHz Dial Steps, Memory Scan, Band
Scan, and Priority Scan, Dual VFO's and
Standard HM-23 Touchtone. e

Bencher papoLe

This is the paddle that provides the perfect
interface between the CW operator and his rig.
Smooth, instantly responsive and fully
adjustable to suit your own touch. From the gold
plated solid silver contacts to the heavy leaded
steel base, it truly is the ultimate.

IC-27 A compacT mOBILE >

A breakthrough in 2-meter mobile communica-
tions! Most compact on the market (52"W x

1%"H x 7"D), contains internal speaker for -
easy mounting, 25 watts, 32 PL frequencies, - whad
scanning and touchtone microphone.

C & A ROBERTS INC. -

18511 HAWTHORNE BOULEVARD
TORRANCE, CALIFORNIA 90504 REMEMBER WE. SHIP
(213) 370-7451 (Calif.) ® (800) 421-2258

STORE HOURS: 10:00 a.m. - 5:30 p.m. MONDAY THRU SATURDAY

NO RADIAL VERTICAL
THE R3 FOR 10-15-20 METERS

(UPS Brown - Cont. U.S.A.)
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section of large hardware stores or in a paint store.
Once the item is clean, do not touch it with your

fingers. The oils on your skin can contaminate the sur-

face, ruining an otherwise effective cleaning job.

3. Connect the minus clip to the item to be plated and
the plus clip to the sponge-wrapped carbon rod. (See
fig. 2.)

4. Pour some fixer into a glass or plastic bowl. Do not
use a metal container.

5. Dip the sponge-wrapped carbon rod into the bowl
of used fixer and rub the sponge-covered rod along
the surface of the item to be plated as shown in fig.
3. At the same time adjust the pot for a reading of
from 50 to 100 mA. (50 mA is a good choice.) As you
rub the sponge-covered rod along the surface of the
item to be plated, you will see the silver begin to col-
lect on the item you are plating.

6. With a little practice, you'll soon be able to evaluate
the uniformity and thickness of the silver plate. When
you are satisfied, go on to the next piece to be plated.

7. Should you want to plate a large, long tube, sim-
ply put the sponge on a long stick and slide it inside
the tube. (This is simpler and safer than filling the tube
with cyanide solution and then inserting a long silver
anode into the tube [fig. 4]).

At this point | want to caution you about “flash”

\l', SET POT FOR 50mA METER
READING WHILE RUBBING WET
10k POT @ SPONGE ON ITEM TO
BE PLATED A\

,»//

SPONG!
§
\,
3 cm?eou ~ '
— ROD -

\ _ \—nm O BE

PLATED

_—

FIXER ——0_ i .
=g ,..1

PLASTIC BOWL —

fig. 2. Silver plating with photographic fixer. Note basic
connections and how the fixer-soaked, sponge-covered
carbon rod is rubbed along the surface of the item to
be plated.

plating, which can occur if you don't actively guard
against it. “Flash’’ plating occurs when metals that are

fig. 4. Silver plating the inside of the main tubing of a cavity.
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» KVG.

9 MHz CRYSTAL FILTERS
Appli- Band-

MODEL cation width Poles Price
XF-9A §S8 2.4 kHz 5 $53.15
XF-98 SSB 2.4 kHz 8 72.05
XF-98-01 LSB 2.4 kHz 8 95.90
XF-98-02 uUsB 24 kHz 8 95.90
XF-98-10 SSB 2.4 kHz 10 125.65
XF-9C AM 3.75kHz 8 77.40
XF-9D AM 50 kHz 8 77.40
XF-9E FM 120 kHz 8 77.40
XF-9M cw 500 Hz 4 54.10
XF-9NB CwW 500 Hz 8 95.90
XF-9P Cw 250 Hz 8 131.20
XF910 IF noise 15 kHz 2 17.15

10.7 MHz CRYSTAL FILTERS
XF107-A NBFM 12 kHz 8 $67.30
XF107-B NBFM 15 kHz 8 67.30
XF107-C WBFM 30 KkHz 8 67.30
XF107-D WBFM 36 kHz 8 67.30
XF107-E Pix/Data 40 kHz 8 67.30
XM107-S04 FM 14  kHz 4 30.15

Export Inquiries Invited

Shipping $3.75

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M rig on other VHF or UHF bands.

LOW NOISE RECEIVE CONVERTERS

1691 MHz

1296 MHz GaAsFET
432/435

439-ATV

220 MHz

144 MHz

MMK1691-137 $249 95
MMk 1296-144G 14995
MMc432-28(S) 74.95
MMc439-Ch x 84.95
MMc220-28 69.95
MMc144-28 54.95

Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & |F's available

LINEAR TRANSVERTERS

1296 MHz
432/435
144 MHz
Other bands & IFs available.

1.8 W output, 2M in
10 W output, 10M in
10 W output, 10M in

LINEAR POWER AMPLIFIERS

1296 MHz
432/435

20 W output
100 W output
50 W output
30 W output
200 W output
100 W oulput
50 W output
30 W output

144 MHz

All models include VOX T/R switching

“L" models 1 0or 3W drive, others 10W drive

Shipping: FOB Concord, Mass.

ANTENNAS

420-450 MHz MULTIBEAMS
28 Element
48 Element
88 Element

144-148 MHz J-SLOTS

70/MBM28 12 dBd
70/MBM48 15.7 dBd
70/MBMB8 18.5 dBd

8 over 8 Hor. pol D8/2M 12 3 dBd
8 by 8 Vert pol D8/2M-vert 12 3 dBd
10 + 10 Twist 10XY/2M  11.3 dBd

UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296-LY 20 dBi
1650-1750 MHz 29 loops 1691-LY 20 dBi

Order Loop-Yagi connector extra

¢ (

ment and KVG cr
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MM11296-144-G $299 95

MM1432-28(S) 259 95

MMi144.28 169 95
UP1296-20-L 439 95
MML432-100 369 95
MML432-50 199 95
MML432-30-LS 209 95
MML 144-200-S 374 95
MML 144-100-LS 239.95
MML 144-50-S 149 95
MML144-30-LS

v 199

$39.95
59 95
89.95

$63.40
79.95
69 95

47 95
57.95
Type N $14.95, SMA $5 95

VISA
==

(617) 263-2145
SPECTRUM

INTERNATIONAL, INC.
Post Office Box 1084
cord, MA 01742, U.S.A.

10k POT

6V BATTERY

SILVER ITEM
SUBMERGED

SPONGE- COVERED IN FIXER

CARBON ROD
RESTING IN THE
FIXER

BOWL OF FIXER

fig. 5. Rejuvenating the depleted fixer: set the poten-
tiometer for a meter reading of approximately 75 mA and
wait for about 15 minutes.

high on the activity scale (silver and copper, or silver
and brass, for example) come in contact with each
other in the absence of a flow of current. "'Flash”
plating looks good but is not permanent. You can pre-
vent it by making sure that the battery is connected
every time the item to be plated comes in contact with
the fixer-soaked sponge. This is the purpose of con-
necting the battery (as shown in step 3 above) before
you poured the fixer into the bowl.

If your fixer begins to weaken before you've com-
pleted the job, but you don’t have any more fixer on
hand, try this method of rejuvenating the solution.
Find an unwanted silver item such as an old vase or
piece of discarded flatware. (I used an old silver coin
which had been in a fire and was all bent out of shape.)
Connect the unwanted silver item to be plated and re-
verse the battery connections. (The meter will read
backward unless you reverse its lead. See fig. 5.) Place
both the silver item and the carbon rod in the fixer solu-
tion. Then adjust the potentiometer for a 75 mA read-
ing on the meter. The silver will turn black. After about
10 or 15 minutes, you can resume silverplating for a
while longer but don 't forget to reverse the battery and
mA meter leads. | don’t know how long or how many
times you can go through this rejuvenation cycle. | did
it about six times and it seemed to work fine.

I'm sure you'll obtain good results if you follow these
suggestions. My cavities looked 100 percent better
after they were plated and | know they work better,
too. So, go ahead and silverplate your next ham radio
project.

ham radio
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programmable
call sign identifier

This programmable identifier — originally con-
ceived by Don Henry, W3FE — can be used in a
number of applications including home station or
repeater |D and remote link identification. When Don
suggested that a 64-bit shift register could be used
to store a call sign, | proceeded to develop a circuit
that would accomplish this task, be easy to program,
and contain few IC’s.

construction

The circuit contains four CMOS IC chips (fig. 1).
CMOS technology is well suited to this application be-
cause of its extremely low quiescent current require-
ments, thus making an on/off switch unnecessary.
Because the circuit is powered all the time, backup
power for the programmed data is unnecessary.

Circuit layout is not critical; whatever is convenient
should work. | used a 4-1/2 inch (11.5 cm) by 4-1/2
inch (11.5 cm) piece of Vector Board with 0.1 inch
{2.5 mm) hole spacing for holding the components.
The resistors and capacitors associated with U4 {4093)
should be kept as physically close to the IC as possi-
ble. | recommend sockets for holding the 1Cs. Wire
wrappng works well; point-to-point wiring could also
be used to make the connections. The power supply
requirements are simple; a single 9 volt alkaline
Duracell {or equivalent) battery will do.

programming

The programmable identifier has two modes of
operation controlled by the DPDT switch. One mode
is Recirculate or playback and the other is Program.
The programming sequence is as follows:
¢ Set the DPDT mode switch to the Program position.
* Push the reset switch.

By Donald G. Varner, WB3CEH, 214
Bryant Street, Vandergrift, Pennsylvania
15690

More Details? CHECK —OFF Page 128

table 1. Programming data chart.

number
character bit pattern of bits
A 10111 5
B 111010101 9
C 11101011101 "
D 1110101 7
E 1 1
F 101011101 9
G 1171011101 9
H 1010101 7
| 101 3
J 1011101110111 13
K 111010111 9
L 101110101 9
M 1110111 7
N 11101 5
0] 11101110111 1
P 10111011101 1
Q 1110111010111 13
R 1011101 7
S 10101 5
T 111 3
U 1010111 7
\Y 101010111 9
w 101110111 9
X 11101010111 1"
Y 1110101110111 13
VA 11101110101 "
0 1110111011101110111 19
1 10111011101110111 17
2 1010111011101 11 15
3 1010101110111 13
4 10101010111 1"
5 101010101 9
6 11101010101 1
7 1110111010101 13
8 111011101110101 15
9 171101110111011101 17

Note: The first bit is always a 0. Insert 0 0 0 (3 bits) be-
tween characters.

BIT
1

l

BIT

0

¢ Set the programming data select switch to the "'0"’
position.

e Push the programming clock switch once — Bit 1
is not programmed (note: Bit 1 must always be a “0"".)
* Set the programming data select switch to the ap-
propriate 0" or 1"’ position.

e Push the programming clock switch once.

e Repeat previous two steps until all 64 bit positions
are programmed.

After the 64th bit is programmed, set the mode
switch to the Recirculate (or playback) position. Push
the start ID switch and the programmed data will be
played back.
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PROGRAMMING

WITH NO. éNC
CONTACTS 22k

RECIRCULATE
cLock

vz
4040

Vss

START 1D

T tem

description

O———0 49V ur 4001 quad 2-input NOR gate (14 pins)
0 MOMENTARY u2 4040 12-bit binary counter (16 pins)
47k a u3

CLOCK v,
+9v  SWITCH Ui 1/4-4001
T T 1/4-4001
O 1
' 2] e? 1
PRO
MOMENTARY

GRAM
cLock

l RECIRCULATE ]
cLock
(

: DPDT MODE SWITCH

PROGRAMMING DATA

SELECT SWITCH

PR K
——————O0 0—O0 +9V

~E

+9v

a7k >

A

+9v O

u3
MC1
4557

[

QF—N.C

RESET ~

MC1 4557 (Motorola) 1 to 64 bit variable length shift register (16 pins)
U4 4093 quad 2-nput NAND Schmitt trigger (14 pins)

fig. 1. Programmable identifier uses only four ICs.

NO MOMENTARY 5 | — 16
o i'm CE vgg VDDL—oosv

u4 U4
1/4- 4093 1/4-4093 PIEZO
8 12 BUZZER
— 10 1"
9 13 +9V
56k

o.01
\J —
7

Except as indicated, decimal
valves of capacitance are in micro
farads (,F); others are in picolar
ads (pF); resistances are in ohms.
k = 1,000 M = 1,000,000

To program your call, follow the Programming Data
Charts (table 1) to get the correct data bit sequence
for each letter and number. Be sure to program 000
(3 bits) between each character to allow spacing be-
tween them. Keep count of the number of bits pro-
grammed. If your call does not require all 64 bits, in-
sert zeros for the remaining bits up to and including
the 64th bit.

If you want to use the programmable IDer with other
equipment, a few points need to be mentioned. To
start the IDer a positive-going pulse [ 1. on U1 pin
13 of the 4001 will accomplish this. The Morse output
can be taken from the Q output of U3 pin 10, the
MC1 4557. The 1 megohm trimpot is used to adjust
the recirculate (playback) speed.
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out its own name' Stop tortuning yourself!
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packed cassettes, wvisual breakthrough
cards and onginal manual 15 only $39.95!
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WHI‘H ER APPLIED RESEARCH LAB,
P O Box 3261, City of Industry, CA 91744
Ask for Code Quick #103, Calforma

residents add 6'% sales tax

One User Comments:
“First new idea in code study and the darn
thing works! So much fun you don't reahze
how much you're learning "

M.S Greneda, Miss
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You can't lose! Follow each simple step You
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immediate refund'
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FM and is compatible with
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TR2400, TR2500, IC-2AT,
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tory service and technical assistance. To
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high power
amplifiers: part 2

In last month‘s column, | discussed
the design of high power VHF/UHF
tube amplifiers with emphasis on the
effects of the new FCC Amateur
power regulations.’ This month’s col-
umn will continue in the same vein, but
focus instead on the construction and
practical application of VHF/UHF am-
plifier designs.

DC circuitry

In designing and building high
power VHF/UHF power ampilifiers,
most Amateurs concentrate their ef-
forts only on the RF portion of the
design. This is unfortunate because
power supply voltages and currents —
as well as DC circuitry — are often just
as important for successful amplifier
RF performance.

Sometimes Amateurs will pay hun-
dreds of dollars for a high power
transmitting tube and then neglect to
review the manufacturer’'s specifica-
tion sheet before firing up the new
bottle in the amplifier. Instead, they’ll
ask ““Joe Blow’” what voltages he
uses on the same tube and follow
his advice. Ironically, these Amateurs
wouldn't purchase used gear if the in-
struction manual weren’t part of the
deal.

Suppliers of high power tubes —
such as Amperex, Varian/EIMAC,
General Electric, and RCA — all pro-
vide comprehensive data sheets with
their products. Usually 4 to 12 pages
long, these data sheets list mechanica!
dimensions and RF/DC characteris-
tics. They also specify recommended
bias and operating parameters so that
the user can obtain the maximum per-
formance and lifetime possible from
the tube. Some manufacturers also
offer, at a nominal price, abbreviated
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fig. 1. Recommended filament voltage
circuit for high power transmitters. The
voltage at the tube pins is set by placing
an adjustable wirewound resistor, R1,
in series with the primary winding. If
the dropping resistor is not used, the
transformer, T1, must have a current
limit close to that required by the tube.
Note that the voltmeter, M, is con-
nected directly to the tube socket pins.
See text for other precautions and
recommendations.

Hsvac ‘

o—

specification books listing many dif-
ferent tube types.?® The ARRL Hand-
book also includes tube tables.*

Some of the more significant low-
frequency or DC parameters for high
power tubes are the maximum, mini-
mum and recommended operating
voltages and currents, warm-up time,
and grid (and screen grid if a tetrode
is used) supply impedance and plate
dissipation.

filaments

Filament voltage in the newer tubes
is, unlike the old receiving type tubes,
far from standard. Because of the high
power involved, the filament current
required is often quite high. As a
resuit, tubes may have a significantly
shorter lifetime if the filament voltage
is not kept within the manufacturer’s
recommended *5 percent values.

Let's take a few examples. The
popular 4CX250B has a filament rating
of 6.0 +0.3 ( + 5 percent) voits at 2.6
amperes. Filament voltage must be
measured at the tube socket pins with
an accurate (within 1 to 2 percent) AC

voltmeter with the tube inserted and
drawing filament current! 6.3 volts AC
is a common transformer (voltage)
used on receiving tubes. Such trans-
formers are often used on transmitting
tubes (for example the 4CX2508), but
they usually have some means of
lowering the voltage. This is most
commonly done with an adjustable
wire-wound resistor placed in series
with the primary of the filament
transformer.

Now, let's examine the higher
power 8877, which requires a filament
voltage of 6.0 +£0.25 volts (£5 per-
cent) at nominally 10 amperes. Since
5.0 volt transformers are quite com-
mon, they are usually used but rarely
with any series resistor in the primary
since it looks like one isn’t needed!

When a high power tube is first
turned on, the filament resistance is
always quite low. Initially, a high input
current surge occurs; this can signifi-
cantly shorten tube life. In the case of
the 4CX250B, the resistor (which is
typically used in the transformer
primary) will serve to limit the turn-on
current surge. However, in the case of
the 8877, if no such primary resistor is
used, the surge current will increase in
a manner limited only by the resistance
of the transformer secondary winding.
Furthermore, no adjustments (in
primary resistance) would be possible
if the line voltage were already lower
than nominal.

Therefore, when selecting a filament
transformer it’s best to use one that is
slightly higher in voltage than required
so that an adjustable power resistor
can be placed in series with the pri-
mary winding (fig. 1}. Another alter-
native is to place a Variac™ on the
primary side of the filament trans-
former and then increase the voltage
slowly on each initial turn-on while
monitoring the voltage directly at the
tube socket. Many commercial trans-
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volts. See text for further description.

fig. 2. Recommended control grid supply for high-power amplifiers. T1 is chosen to
supply the required voltage. CR1 may be a full wave or bridge rectifier. R1, C1, and
C2 are filter components. CR2 is a zener diode or VR tube whose current is set by R2.
R3 is a 1000-ohm wirewound potentiometer. R4 can be eliminated if the regulated
voltage is low (less than 50 volits) or 500-1000 ohms if the voltage is greater than 50

mitters have a built-in filament voltage
regulators to compensate for power
line variations.

If you do not use a primary limiting
resistor, be certain to always use a
filament transformer with a current
capability close to but not much higher
than the filament current rating of the
transmitting tube, selected to enhance
current limiting. This may explain why
some Amateurs when using filament
transformers with higher current
ratings than required, have experi-
enced premature filament burnout of
high-power transmitting tubes.

Each tube has a minimum warm-up
time before any cathode current
should be drawn. This can vary from
as short as 30 seconds to as much as
five minutes for the indirectly heated
high-power transmitting tubes! Some
manufacturers specify a lower stand-
by filament voltage (for example, — 10
percent) that can be instantly brought
up to specification during transmit
times, thereby extending tube life. This
can be easily accomplished with an in-
expensive relay activated by the station
send/receive control line. More infor-
mation on such operation can be
found on the manufacturer’s compre-
hensive data sheets, so consult them
before you begin operation. Use of a
time delay relay is also recommended
in the high voltage supply.

Another VHF/UHF phenomenon,
especially in grounded grid amplifiers
or those where the cathode is hot, is

RF on the filament of the tube. This
can cause RF current to flow between
the cathode and the filament, resulting
in increased input drive requirements,
additional filament heating, and possi-
bly reduced tube life. To prevent this,
the filaments should be bypassed to
the cathode and connected to the fila-
ment transformer through a bifilar
choke.

At VHF and especially UHF, a prob-
lem called transit time heating often
occurs because of the finite time re-
quired for the electrons to move from
the cathode through the grid to the
plate, where some electrons may be
repelled. This problem can usually be
controlled by decreasing filament
voltage at higher operating frequen-
cies. Recommended filament voltages
at various frequencies are provided on
the manufacturer’s data sheets. Addi-
tional information on this subject is
contained in reference 5.

grid bias

In the past, triodes were usually
biased by grounding the cathode and
applying a negative bias voltage to the
grid. The new high-u triodes are usual-
ly easier to bias. Often the grid is
directly grounded and a large high-
power zener diode, rated at the re-
quired bias voltage, is placed in series
with the cathode circuit. However,
many VHF/UHFers use only simple
grid supplies often consisting of just
a rectifier diode and filter capacitor on

a reverse connected filament trans-
former. The problem with this ap-
proach is that if there is any grid cur-
rent, the grid voltage will fluctuate
directly as a function of the impedance
of the bias supply.

Good design practice requires the
grid supply to be regulated. In addi-
tion, the voltage should be adjustable
and have a maximum DC output im-
pedance between 1 and 2 kilohms!
This can be done with either a shunt
type transistor {or tube) regulator or
a wirewound potentiometer directly
across the output of a regulated grid
supply, as shown in fig. 2. The main
advantages of a low impedance grid
bias supply are decreased grid drive
and improved IMD.

screen supply

The majority of tetrode amplifier
configurations require a screen voltage
supply. Over the years |'ve seen
dozens of complex schemes with sep-
arate regulated supplies, current pro-
tection relays, and surge voltage pro-
tectors. Most of these techniques are
unnecessary. Screen grid burnout can
occur if the screen voltage is not de-
creased rapidly when plate voltage
is removed. Furthermore, negative
screen current can occur in a properly
operated tetrode amplifier. | believe
that the most foolproof screen supply
voltage circuit is a shunt regulator con-
sisting of a dropping resistor and ap-
propriate voltage regulators shunted to
ground and supplied from the tube’s
plate supply voltage. Furthermore, |
highly recommend the use of VR
{voltage regulator) tubes rather than
power zeners. VR tubes are low in cost
(especially at flea markets), easy to
use, offer long life and don’t require
heatsinking and insulated washers
such as required by power zeners. VR
tubes are less likely to be damaged by
current surges from arcs caused by
“‘barnacling’’ (more on this shortly).

The reverse screen grid current
problem on tetrodes is often ignored
by Amateurs. It is specifically noted on
the manufacturer’'s data sheets and
can be easily handled by placing a pro-
perly selected resistor from the screen
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grid to ground. In most cases 20-25
kilohms (per tube) is optimum. Don't
forget to include this current when
selecting the dropping resistor value
in the regulator circuit just recom-
mended. The final recommended cir-
cuit is shown in fig. 3. The circuit is
simple and should be all that is re-
quired to properly supply voltage to
the screen grid in a high power ampli-
fier. In addition, if the series dropping
resistor value is properly selected, the
tube’s screen dissipation can be limited
to the specified value.

plate supply voltage

Finally, we must supply the tube
plate(s) from a high voltage supply.
(This is always the user’s choice.) First
a transformer must be selected. When
running over 500 watts, | highly recom-
mend use of 230 volt primaries since
there will be improved regulation with-
out blinking the house lights off and
on!

The choice of the rectifier circuitry,
either a full wave, full wave bridge, or
full wave voltage doubiler (all these are
acceptable), is a personal choice based
on the transformer chosen and its
voltage ratings. A common practice is
to use a set of high voitage solid-state
rectifiers, often feeding just a bank of
high voltage capacitors. One should
carefully choose the amount of capaci-
tance required before completing the
design or use the alternative choke in-
put filter.®

Regardless of the configuration cho-
sen, there are several other considera-
tions. The primary of the high-volt-
age transformer should be adequately
fused. An adequate bleeder should be
placed across the high voltage output
to not only discharge the supply when
turned off but to also improve regula-
tion. This is especially important with
a choke input filter. Recently there has
been a tendency to place a high
power, high value resistor in the cath-
ode of transmitting tubes when in the
standby mode. / do not recommend
this practice but instead prefer to en-
tirely disconnect the high voltage from
the final when not in the transmit
mode. This not only prevents inadver-
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fig. 3. Recommended screen grid supply.
The quantity and voltage of the VR
tubes, V1 etc. is determined by the
tube specifications. R1 should be a high
power (200 watts typicall wirewound
resistor whose value is selected to pro-
vide adequate current to the VR tubes
{30 mA typical) as well as R2. R2 should
be typically 20-25,000 ohms per tube
(see text). CR1 and CR2 are meter pro-
tection diodes.

tent shocks but also eliminates any
noise or self oscillations that may be
possibly generated by the final or feed-
through from the earlier stages. This
is easily accomplished by using a
vacuum relay in the high voltage out-
put lines as shown in fig. 4. These
relays are often available at flea mar-
kets or surplus stores at reasonable
cost.

Sometimes there is an advantage to
connecting the screen grid directly to
ground to stabilize high power UHF
amplifiers. This technique requires a
slightly different power supply topol-
ogy as shown in fig. 6. If this con-
figuration is chosen, the screen supply
must also be able to handle the full
current required by the plate. How-
ever, the total voltage required from
the plate high: voltage supply is re-
duced since it is in series with the
screen supply.

Sometimes a small impurity
becomes lodged between the grid or
screen grid and plate of a high-power
tube, causing a short circuit. This
phenomenon is called ““barnacling.” A

limiting resistor should be placed in the
high-voltage line so that the peak cur-
rent does not exceed 50 to 100
amperes and destroy the tube. This is
accomplished by placing a 25 to 50-
ohm resistor in the plate voltage line.
The power rating of the resistor is
determined by the plate current of the
tube in use. If a barnacling condition
occurs, this series resistor will limit the
plate current and possibly disintegrate,
but the tube will survive and will usual-
ly return to normal operation after the
initial surge. Remember, if a shunt
regulator is used on the screen, put
this limiting resistor on the supply side
as shown in fig. 4. In this way, if the
resistor blows open, the screen voltage
will also be removed.

A high-voltage in-line fuse should
also be used. Low-voltage glass or
ceramic fuses are not recommended
because they are slow acting, can ex-
plode, and can arc, possibly causing
damage to meters! A short length of
a small gauge wire (No. 40 preferred)
can be used as a fast acting, low cost
high voltage fuse.”

amplifier bypassing

It is sound engineering practice to
use an extra pair of coaxial relays so
that high power amplifiers may be
bypassed when not in operation or
when the final is warming up (fig. 6).
The input relay can be a low power
type but the output relay must be
capable of handling the full output
power of the transmitter.

Amplifier bypass relays should never
be (hot} switched when RF power is
present since this will severely limit
relay contact lifetime not to mention
generation of spurious pulse noise.
Isolation of each bypass relay doesn’t
have to be as high as with a typical
T/R relay, with 30 dB per relay more
than adequate. Furthermore, parti-
cularly in grounded grid amplifiers, RF
should never be applied to the ampli-
fier input unless the proper voltages
are already applied.

plate dissipation

This parameter is often overlooked.
The plate dissipation is approximately
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fig. 4. Recommended high voltage supply for a high power amplifier. F1 and F2 are
line fuses. F3 is a fine wire described in text. C1, CR1, L1, R1, and T1 are described
in text. CR2 and CR3 are meter protection diodes. R2 is described in the text (25-50
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fig. 5. Power supply configuration used with DC grounded screen grids. Power sup-
plies are represented as batteries. M1 is grid current, M2 is screen current, and M3
is plate current. The meters are protected by back-to-back diodes.

the plate power input less the power
output of the amplifier (other circuit
losses being low). For example, if the
plate input power is 2500 watts and the
amplifier output is 1500 watts, the
plate dissipation is approximately 1000
watts. The plate dissipation ratings of
many of the more common tubes is

shown in table 1 of reference 1. (The
subject is further discussed in the
“‘cooling”’ section of this article.)

cooling considerations

Amateurs are notorious for abusing
high power transmitting tubes. One of
the most misunderstood transmitting

tube parameters is the plate dissipation
rating. The manufacturer’s specifica-
tion applies only if there is adequate
cooling, by either air or water, to the
tube.

Herein lies a problem. Each air-
cooled tube has a different cooling
specification, clearly spelled out on the
manufacturer’'s data sheet, based on
the amount of air circulation (in cubic
feet per minute) through the plate fins
or around internal anode tubes as well
as a specified back pressure (usually
measured in inches of water). There-
fore an exchange of tubes based pri-
marily on a higher plate dissipation
rating, may often require a greater air
flow rate — for example, as in the case
of swapping the 4CX250B and 8930 in
the K2RIW 70-cm ampiifier.®

External anode tubes are best cooled
using air system sockets so that air is
circulated over the grid and cathode
seals as well as through the plate fins.
Since these tubes generally have a
high resistance to air flow, especially
when compared to internal anode
tubes, chimneys are a must to force
the air through, rather than around,
the plate fins. A large blower, prefer-
ably one operating at 3600 RPM, is
usually required to keep plate dissipa-
tion within the tube ratings and over-
come the high back pressure devel-
oped by the tube. (Don’t forget to oc-
casionally remove external anode
tubes from service and clean out any
accumulated dirt or dust that becomes
lodged in the heat sink fins.)

Gary Madison, WA2NKL, has devel-
oped an approximate formula to com-
pare the back pressure of different
blowers as shown in eq. 1:

Py =8 x 10 94,V (1)

where Pg is the blocked-off back
pressure in inches of water
dy is the wheel diameter in
inches
Vy is the speed of the blower
in revolutions per minute

For example, a 2-inch wheel diameter
3600 RPM blower will have a back
pressure of approximately 0.415 inches
of water while an 1800 RPM blower of
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the same size would develop only
0.104 inches in water. This formula
dramatically illustrates how a small in-
crease in wheel diameter or speed will
increase the back pressure.

A recent trend is to use water cool-
ing on the plates of transmitting tubes,
especially at UHF. For over 10 years |
have been using such a technique on
a 4CWS800B type water-cooled tetrode.
My 2-gallon water supply is housed in
a small waste paper container; the
pumping pressure is provided by a fish
tank pump. Although distilled water is
preferred, | find that water collected
from a de-humidifier is adequate. Each
summer | store the required 10-12
gallons needed for a year of operation.
Replacement water-cooled plate radia-
tors are now commercially available for
the 2C39/7289 family of tubes.

This technique is very good, but not
without its limitations. Often the tube’s
grid and cathode seals are overloaded.
They also require cooling. In grounded
grid configurations the grid, if attached
directly to the chassis, may be suffi-
ciently cooled by conduction, but the
cathode is usually overlooked. There-
fore, if the plate is water cooled, a
reasonable amount of air should also
be circulated through the cathode/grid
compartment.

Often when the proper amount of air
is used, there may be an objectionable
blower noise in the shack. Some Ama-
teurs have attempted to lower the
noise by locating the blower elsewhere
and directing the air through a hose.
This method requires special attention,
since the hose chosen will have resis-
tance, which will decrease air flow.
Therefore, if a blower is remotely
located, its output may have to be
raised accordingly.

There are two main problems of in-
sufficient air flow. The first one is ob-
vious: tube life is shortened. The other
may also be obvious but is seldom
mentioned: if plate dissipation is too
high, the extra heat is often dissipated
in the tank circuit, especially when
metal tubing type plate lines are used.
The net result is that the tank circuit
tuning drifts especially during long
transmissions such as on EME.
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fig. 6. Relay bypassing scheme for pro-
tecting a high-power amplifier during
warmup. See text for relay description.

Always try to provide a good safety
margin (2:1 is recommended) of cool-
ing, whether with air or water. Also
verify that there is sufficient pressure
differential across the tube, especially
for external anode tubes. Also, in the
case of air or water supply failure, pro-
vide a blower or water flow cutoff
switch in the power supply {(more on
this later). A convenient method of
measuring flow and back pressure is
described in reference 9.

construction techniques

Many good construction tips are
buried in the various articles on high
power finals and some of these ref-
erences will be cited later in this arti-
cle. Do read as many of the references
as possible.

One of the most important design
considerations centers on the circuit
chosen. The next consideration is the
choice of tube type. Choosing a larger
tube than required may be wise be-
cause the actual plate dissipation will
be a smaller percentage of the tubes
ratings. However, all is for naught if
the mechanical integrity of the ampli-
fier is not given proper attention. All
components and mechanical parts
should be sturdy and properly secured
to the chassis because any changes in
temperature or duty cycle will cause
detuning affects. Also, the compo-
nents used in a high performance
transmitting amplifier should be first
guality. If not, there may be unneces-
sary down-time, as well as the possi-
bility of destruction to the other com-

ponents in the amplifier such as the
tube! It is not a good practice to
economize here.

In a high performance, high power
amplifier, it is essential that all RF
components be placed within shielded
boxes {more on this later). It is also
wise to locate all other components
outside the RF enclosures. This is par-
ticularly true of the plate compartment.
The only items that should be present
in the output circuitry are the tube,
tank circuit components, RF choke
and the high voltage bypass capaci-
tor. Likewise, the input compartment
should not contain components such
as meters or filament transformers.

The method employed to physically
tune the plate circuit is very important
for stable, trouble-free operation. No
matter what you do there will always
be some heat dissipated in the tank cir-
cuit. Therefore, it is wise to locate the
tuning capacitor where thermal de-
tuning effects are minimal.

A typical example of how to and
how not to tune a final is shown in fig.
7. Note that in fig. 7A, any expansion
or contraction of the tank due to
heating or cooling causes the capaci-
tance to increase or decrease and
therefore detunes the tank circuit.
However, if the tuning method of fig.
7B is used, the tank circuit will only
move back and forth past the tuning
capacitor and cause a much smaller
change in amplifier tuning.

The tuning capacitors must be care-
fully designed. A disc soldered on the
end of a brass screw is a very lossy
tuning method which may cause er-
ratic tuning. | prefer a push mechanism
in which there are no moving metal-
to-metal contacts. For instance, a
beryllium copper flapper can make an
excellent tuning capacitor by pushing
against it with a non-metallic object
such as a threaded teflon rod. W2GN
has suggested the use of a metallic rod
if an insulator such as a teflon button
is placed at the contact point to the
capacitor (see fig. 8).

Anocther item to note is that when
a transmitting tube has a plate contact
ring, the tank circuit should preferably
be attached to it rather than to the out-
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side of the plate cooling fins. The
circulating RF currents in a typical
Amateur high power transmitting am-
plifier can easily reach 10 to 50
amperes!

Finally, there is often a need to pro-
vide air inputs and exits. These can
best be made using a waveguide be-
yond cutoff configuration. It is well
known that if the diameter of a hole
is small with respect to the frequency
{much less than 1/4 wavelength} and
the hole has depth (such as tubing),
RF will be attenuated approximately
30-33 dB per unit length. For example,
if a 1 inch (2.54 cm) diameter tube is
1 inch long, it will attenuate VHF sig-
nals approximately 30 to 33 dB. If the
same tube is extended to 3 inches
(7.62 cm), the attenuation will be ap-
proximately 90 to 99 dB, usually more
than sufficient. This attenuation prin-
ciple is applied to the air inlet by using
either a long large diameter tube, or
several smaller diameter shorter tubes
placed in a circle for air inlets and exits.
Recently a honeycomb type of material
has become available and it is easier
to use than bundling up tubing, a
technique now in wide use.

tube selection

So far | have covered many of the
different aspects of high power RF
amplifier design but haven’t said too
much about the actual tube selection.
Table 1 in reference 1 shows some of
the more popular tube types. Now that
the FCC power regulations have been
changed to apply to output power
there are really many choices.

However, high power transmitting
tubes should never be operated above
their maximum frequency of operation
unless the voltages and currents are
reduced accordingly. Furthermore, the
efficiency usually drops past the rated
frequency and hence there may be
severe over-dissipation not only in the
plate but also in the control grid
elements. Unfortunately, at VHF and
UHF frequencies, control grid dissipa-
tion may increase but will not neces-
sarily show up on the grid current
meter as it does at HF. Faiure to
observe the tube’s ratings can severe-

TUBE PLATE
PLATE LINE
TUBE PLATE
PLATE LINE

/‘\—77

fig. 7. Two methods to tune a plate tank
are shown. The method in fig. 7A is not
recommended for reasons described in
the text.

TEFLON BUTTON

TO
TUNING
KNO8

ey

©

fig. 8. A recommended tuning method
for a flapper type of plate tuning
capacitor without metal-to-metal con-
tact (see text).

ly decrease efficiency and the life of
the tube!

As | mentioned before, the use of
parallel tubes should be a last resort.
Using tubes above their rated fre-
quency is also not recommended. If
you require only moderate output
power (500 watts or less}, there are
lots of single-tube amplifier choices
such as the 4CX250B, 4CX300A, 8930,
8874, or the new 3CX800A7.

There is an alternative to the parallel
tube approach. If additional power is
required, identical amplifiers can be
summed using hybrid power splitters
and combiners. However, this tech-
nigue is tricky and is recommended
only for the more experienced VHF/
UHFers.

The 4CX350A is not recommended
above 136 cm (220 MHz) since it is pri-
marily an HF tube and will exhibit low
efficiency at 70 cm. Furthermore, its
operating voltages must be lowered

above 30 MHz. If you look carefully at
the specification sheet you will see that
the plate radiator is similar to the
4CX2508 but the required air and back
pressure have been increased to obtain
the 350 watts of dissipation, a tech-
nique | mentioned earlier in this article.

For the full legal power limit, the
new high-u triodes such as the 8877
and 8938 are great but costly. Despite
rumors to the contrary, the 8938 is not
the 8877 with a different base! The
8938 cathode lead inductance has
been lowered and the transit time
loading has been improved, extending
full power efficient operation up to
approximately 500 MHz. The 8877
should not be used at full ratings above
the 135 centimeter band.

The 4CX1000 series of tubes is often
available on the surplus market at
affordable prices. However, if stable
operation on 2 meters or above is
planned, the 4CX1000K is recom-
mended since it has improved input-
to-output isolation. The 7213/7214 and
7650/7651 tubes, also often found on
the surplus market, will work well
through about 1000 MHz, but, despite
the data sheet, are not recommended
for the 23-cm band since gain and ef-
ficiency will be so poor (33 percent if
you are lucky!) that the useful output
power will be low at maximum ratings.
High power on 23 cm and up is still a
problem, and no moderately priced
single tube that can generate over 500
watts of output power is yet available
to the Amateur service.

component selection

The type of RF coupling capacitors
chosen is very important. The so-
called TV doorknob types are not
recommended because they cannot
handle the typical RF current in a
high-power VHF/UHF amplifier. The
Centralab 850 or 857 series or the ITT
50 or 58 series transmitting doorknob
type of capacitor (or equivalent) is
strongly recommended even though
they cost more (available from Radio
Kit, Box 411H, Greenville, New
Hampshire 03048).

HV feedthrough capacitors are also
required. The Murata/Erie model
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Houston, Texas 77010
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743-658-0268
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BUTTERNUT HF-2V............80 & 40 mtr............125.00
BUTTERNUT HF-6V... .80 thru 10...............125.00
BUTTERNUT accessories stock... e CALL
AEA 1SOPOLE 144........ 2 3995
HYGAIN ... . s RS .CALL
MOSLEY TA-33M..... TS 28900
MOSLEY PRO-37..... . [RTSTT . 469.00
MOSLEY TA-33JR.......oooooiie e, 489.00
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LARSEN. . TSI v CALL
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CUSHCRAFT A147-11..... e e 49.95
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AOP-1 comp!ete OSCAR Amenna e 10995
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HUSTLER ...
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2M-22C.....

2M-14C
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2498/001-XU0-102M 1000 pF at 4000
volts, is relatively expensive but highly
recommended since it will handle the
typical high voltages required as well
as act as an RF low-pass filter. Some
designers have ‘‘rolled their own"
bypasses by placing a slab of copper
or brass against a chassis wall
sulated by a thin (0.005-0.010 inch or
0.13-0.25 mm) dielectric insulator.™

High voltage connectors are a must
especially for safety. The typical
“BNC" or “N” types have identical
breakdown voltages which are too low
for most amplifiers and are not re-
commended for carrying high volt-
age. However, the “MHV"” (high
voltage BNC) connector is highly
recommended. Because its end is in-
sulated, making it difficult to touch the
tip — a useful feature should a high
voltage line be accidentally touched
when energized. This feature has
saved my life more than once!

Chassis and enclosures are be-
coming difficult to obtain. Byers Chas-
sis-Kit (K3IWK) has a large selection
of chassis kits and will make up special
enclosures to order.

When dielectric materials are used
at VHF/UHF frequencies, careful selec-
tion is important for low loss. | don’t
recommend nylon or bakelite because
they're lossy materials. Some of the
recommended materials are Kapton,
Isomica, mylar, and teflon. The first
two are often difficult to obtain and
may be expensive. Mylar, a low-loss
dielectric, especially above 300 MHz,
is often overlooked. In plentiful supply,
it is often used for taping printed wiring
circuitry and has a high breakdown
voltage (5000 volts/mil) and a dielec-
tric constant of approximately 3.

Teflon is recommended. It has a die-
lectric constant of only 2.1 and a volt-
age breakdown of only 1000 volts/mil.
It also is porous. Hence for best
breakdown it should be rubbed with a
silicon grease (e.g. Dow Corning
DC-4) or used in dual sheets."®

operating considerations

Under the new FCC power measur-
ing regulations it makes sense to de-
sign VHF/UHF power amplifiers for

linear service right from the start. A
linear amplifier is more versatile and
does not necessarily require bias ad-
justments when changing operating
modes, thus simplifying switching cir-
cuitry. However, ALC circuitry should
also be considered to improve lineari-
ty. Also the high voltage supply regula-
tion usually improves since the trans-
mitter current excursion is reduced.

I'll say it again! Before operating any
tube, consult the manufacturer’s data
sheets! Excessive voltages can cause
arcing and tube destruction. Excessive
currents, especially in the cathode, can
significantly reduce tube life. Many
Amateurs tune their amplifiers for
maximum smoke, then get indignant
when the amplifier or tube goes up in
smoke! Always pay particular attention
to the cooling and backpressure. It's
better to have too much air flow than
not enough.

Also, determine the minimum re-
quired filament warm-up time before
any cathode current is drawn. Proper-
ly built and operated power ampli-
fiers don’t require frequent tuning
adjustments.

When a power amplifier is working
properly, it should generate maximum
output power when you are tuned to
resonance (a point just above the dip
in the plate current). On tetrode ampli-
fiers the same should be true and the
screen current should peak (even
though it may be negative at the time)
at the same point. It is highly recom-
mended that a dedicated screen grid
current meter be provided because the
screen current is a very sensitive in-
dicator of tuning and loading.

safety considerations

Whenever you are working on a
high-power amplifier, safety should be
your first concern. Safety applies in
both the DC and RF area. High voltage
can kill. All amplifiers should be ade-
quately shielded to prevent inadvertent
contact with the high voltage supply
lines as well as the RF circuitry. High
voltage primary interlocks, bleeder re-
sistors in the supply, and high voltage
discharge mechanisms are a must. Use
of a relay in series with the high volt-



age (as previously recommended) is
one additional way to lessen the
chance of high voltage shocks, but
even a relay’s contacts can stick —
so don't leave anything to chance.
Meters, especially those connected
directly in the high voltage line, are
particularly dangerous. High voltage
may be very close to the glass and a
source of arcing. If a meter is placed
in the high voltage line, it should be
adequately insulated from ground and
placed behind a protective panel. By-
pass meters with back-to-back diodes
as shown in figs. 3 and 4, to lessen
the chance of meter destruction at
high currents.

The loss of cooling air or water to
the tube can also present a safety
hazard. Besides endangering the tube,
loss of cooling increases the chance of
fire or explosion should the plate over-
dissipate. An air or water flow high
voltage cutoff switch is recommended
in case of failure.

Finally, we must respect RF and
microwave radiation. In recent years it
has become increasingly obvious that
Amateur transmitters, especially those
operating at 500 watts and above,
have sufficient RF power to be haz-
ardous, especially to the eyes and
brain. Power densities of 10 milli-
watts/cm? were formerly the American
National Standards Institute (ANSI)
C95.1-1974 limit."" This limit has now
been superseded. The new ANSI
C95-1-1982 limits are 1 milliwatt per
square centimeter from 30-300 MHz,
following the curve flMHz)/300 milli-
watts per square centimeter from
300-1500 MHz, and 5 milliwatt per
square centimeter above 1500 MHz.
This limit can be easily exceeded
within 1 meter of a high power
VHF/UHF transmitter with the plate
compartment shield removed. Black-
well and White have described a sim-
ple probe to measure RF power den-
sity.’2 A power amplifier should never
be operated with the shielding re-
moved, especially on 2 meters and
above!

warranty considerations

Most manufacturers will not replace

a defective tube, even under warranty,
unless certain parameters have been
monitored. These include, but are
not limited to, filament voltage, hours
of operation (as indicated on a built-
in elapsed meter), circuitry and opera-
ting voltages. These requirements are
usually spelled out on a warranty sheet
in the original packing container. It's
well worth checking into these require-
ments before placing a tube in service.

recommended designs

Finally we come to the question of
what are the most popular and recom-
mened designs. The following table in-
cludes many recommended references
or designs, listed by frequency band:

band see reference
6 meters 13-20
2 meters 19-35
135 cm 36-41
70 cm 10,42-48
33 cm 49

23 cm and up is still a difficult area; it will be
covered in a forthcoming column, but reference
50 is recommended for a medium power
(100-150 watts) 23 cm-amplifier.

This list should cover most of the
tubes and circuits presently in wide
use. The selection of ampilifier and
tube is left to the individual.

The AM-6155, a moderately priced
($150) surplus linear amplifier, has
recently become available from Fair
Radio Sales.5':52:% |t comes complete
with a self-contained power supply
and uses a single 8930 tetrode. Proper-
ly modified, this amplifier can operate
on either 2 meters, 135, or 70 centi-
meters. With 10 watts of drive, 400
to 600 watts of output have been
reported.

summary

Properly operated tubes used in a
good circuit with appropriate attention
given to component selection will have
a long lifetime and provide many hours
of satisfactory operation.

| highly recommend that you obtain
a copy of reference 5 for your library.
This reference is very complete and
will provide amplification on many of
the items discussed in this article. Let
me know if | have left out any major

points. They can be covered in a
subsequent column.
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The FCC changed the allowable
output power for linear amplifi-
ers in amateur radio service.
Hams can now run at 1500 watts
PEP into an antenna. EIMAC
was right there to meet require-

ments with its 3CX1200A7 tube.

Low-cost replacement

for small spaces.

RF cabinets of many linear
amplifiers currently use the
EIMAC 3-500-Z tubes. The new
3CX1200A7 for design takes size
into consideration and, by de-
sign, is recommended as a sin-
gle, low-cost replacement for a
pair of EIMAC 3-500-Z tubes for
new amplifier designs.

General Specifications

The EIMAC 3CX1200A7 is a high-
mu, compact, forced air cooled
triode for zero-bias class AB2
amplifiers.

29" dia. x 6.0" long

Plate dissipation: 1200 watts
Glass chimney SK-436
available

Standard EIMAC SK-410
socket available

More information is available on
the new EIMAC 3CX1200A7 tube
from Varian EIMAC, or any Elec-
tron Device Group worldwide
sales organization.

1678 S. Pioneer Road
Salt Lake City, Utah 84104
Telephone: 801 - 972-5000

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042+23 25 75




defining the decibel

Why bother? Because
in electronics — as in
any science — definitions
do make a difference.

The unit of the decibel, or dB, is used quite wide-
ly in electronics to express everything from amplifier
gains to bandwidth ratios (is that 10 log or 20 log for
bandwidths?). Often the question, “Is that dB-voltage
or dB-power?’’ is heard. The answer to that question
is an unequivocal ““yes.” The short article that follows
reiterates the apparently long-forgotten history of the
decibel and discusses both its proper application and
a few of its common misapplications as well.

The decibel is, roughly, the smallest change in
acoustic power that the ear can detect.’ It's one tenth
of a bel, a unit named for Alexander Graham Bell,
whose original research revealed the logarithmic am-
plitude response of the human ear;2 not surprisingly,
the concept of the bel was originally used in the field
of telephony. But the unit was found to be too large
for practical application, and the decibel was soon
found to be more convenient.

In the original acoustic terms, the decibel was de-
fined as 10 log to the base of 10 of the ratio of two
acoustic intensities (powers). (A similar but much less
frequently used unit is the Neper — from Napier —
which is given as 1 log to the base e of a voltage ratio.?
Yes, the multiplier is 1, not 10.) In modern electronics,
however, the decibel is defined as 10 log of a power
ratio in which the two powers ratioed are measured
at a particular point in a system — at the output of
an ampilifier, for example. This is the only definition.
Other descriptions of the decibel, such as 20 log of
a voltage ratio, are derivations of this definition, often
with some critical information omitted.

The decibel is really just a type of mathematical
shorthand. It is more convenient, for example, to ex-
press the power gain of an amplifier as 80 dB than as
100,000,000 watts/watt. One variation to this basic
definition has been a generalization to allow the two
powers ratioed to be at different points in a system
that have equal impedances — for example, the power
gain of an amplifier in a constant 50-chm system ex-
pressed in dB as 10 log of the ratio of the output power
to the input power. Such a generalization, however,
is still consistent with the original definition. Consider
a 50-ohm amplifier in a 50-ohm system. Its input and
output impedances must both be 50 ohms to be con-
sistent with the 50-ohm system. Therefore, the source
driving the amplifier will deliver the same power to a
50-ohm termination as it delivers to the amplifier in-
put. Let us choose the 50-ohm input to a power meter
as the point of measurement of the original definition
above. First apply the source directly to the power
meter input and record the source power. Then, re-
move the source from the measurement node (power
meter input), apply it to the amplifier input, and apply
the amplifier output to the power meter. Measure the
new power at the point of measurement. The amplifier
gain in dB is then 10 log of the ratio of the second
measurement, the output power, to the first measure-
ment, the power applied to the input. This measure-
ment technique is a direct application of the defini-
tion of the decibel.

Alternately, we could, by some means, measure the
input and output powers of the amplifier with it at-
tached to the source and 50-ohm load {computed from
measured input and output potentials perhaps) and
compute the gain in a similar manner as above. There
is a subtle difference between this second measure-
ment technique and the first. In the first, a single point
of measurement, the input to the power meter, was
used to measure the two powers for the ratio; in the
second, two different points in the system were ob-
served — the input and output ports of the amplifier.

By Michael Gruchalla, EG&G, 2450 Alamo
Avenue S.E., Albuquerque, New Mexico 87106
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Since the system was defined to be a 50-ohm system
throughout, both technigues will yield the same re-
sults. However, if the impedances in the system are
not the same throughout, the results will not be the
same. (This will be demonstrated later.) So, the ratio
of two powers, P, and P, in a constant impedance
system expressed in dB, is given by eq. 1, where the
term "D’ is simply a general notation and the form
“dB’ is used to show the units of the result.

D = 10 log (P,/P;) [dB] (1)

In many cases the power, P,, is chosen as some con-
venient reference power such as one milliwatt. The
value of D is then given in dB referred to a milliwatt,
abbreviated dBm. This is still consistent with the basic
definition of the dB since D is then a representation
of the actual power at a point in a system compared
to the chosen reference power at that same paint.
Now, we will expand eq. 1. However, since this is
not a lesson in arithmetic, the impedances will be de-
fined as being real with no imaginary part, which will
simplify the math considerably. Each of the powers
in eq. 1 may be expressed in terms of the potentials
and corresponding impedances, or resistances for the
case of impedances with only a real component, at
the power measurement points. Expanding eq. 1:

D = 10 log [(EX/R3)/(E2/R})] (2
10 log (E2/E2) — 10 log (R2/R;)  (3)
20 log (E3/E}) — 10 log (Ry/R;) [dB] (4)

i

il

This is an interesting result. We can now see where
the 20 log of a voltage ratio expression originated in
the widely used dB expressions. But what about the
second term in eq. 4? Well, in the case of a constant
impedance system, the two resistances are the same
value, resulting in a second term of 10 log(1}, which
is of course zero. As a result, D is correctly expressed
in dB as 20 log of the ratio of two voltage measure-
ments, which is the expression so familiar to many of
us. So we'll make a note of it here:

FOR CONSTANT IMPEDANCE ONLY!!!
D = 20 log (E»/E,) [dB] {5)

This would be a good point to digress a moment
and examine the question, “Is it dB-voltage or dB-
power?’’ Consider a 50-ohm amplifier in a constant
50-ohm system. If we applied an input signal of one
microwatt (—30 dBm right?) to this amplifier and
measured an output power of one milliwatt (0 dBm?),
what would be the gain of that device in dB? Letting
that power ratio be represented by G and applying
the basic definition of the dB given in eq. 1:

G = 10 log (Py/Piy) [dB]
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10 log (1 milliwatt/1 microwatt) (6)
10 log (1000) = 30 dB

We could have easily found this result by subtracting
the —30 dBm input level from the 0 dBm output —
0dBm — (—30dBm) = +30dB. To show this math-
ematically, consider the following:

G [dB] = 10 log (Py/P;y)

10 log (P,/Pi,) + 10 log (I mW/1 mW)
fadd 10 log (1 mW/1 mW) which = 0]
10 log (P,/1 mW) — 10 log (Piy/1 mW)
= P, {[dBm] — Py, [dBm]

i

It

Now we will try it from a voltage point of view. First
we must compute what input and output voltages we
would measure with the corresponding powers given.
We all know that the power dissipated in a resistor with
a potential E applied across it is given by:

Pr = E2/R [watts]

Solving for E in terms of P and R:

E = (P-R)!/2 [Volts, RMS]

For the one microwatt input {remember, we said we
had a 50-ohm system):

E (1luW) = (1-10-6 watts 50 ohms)!/?
= 7.07 millivolts RMS

And for the one milliwatt output:
E (ImW) = (1-10-3 watts-50 millivolts)!/?

223.6 millivolts RMS

il

Now, applying eq. 4:

G = 20 log (F,/E;) — 10 log (R3/R ;) [dB]
(7)

G = 20 log (223.6 mV/7.07 mV) — 10 log
(50 ohms/50 ohms)

= 20 log (31.63) — 0 = +30dB

Look carefully at the two results in egs. 6 and 7. If
you were told that the gain of this 50-ohm amplifier
was 30 dB, would you have to ask ‘dB-voltage or dB-
power?" (I hope not.) As shown in this example, com-
puting the gain by either 10 log of the power ratio or
20 log of the voltage ratio yields exactly the same result
in a constant impedance system. So you can see that
the all-too-often-asked question has little meaning
when the concept of the decibel is properly used.
We will now see how the concept came to be mis-
applied. Look back at eq. 4. This is an exact expres-
sion of the decibel and, as explained, reduces to eq.



5 in systems of constant impedance. In the early ap-
plications of the decibel, power measurements were
made in waveguide and coaxial RF systems using
various instruments for direct power measurement.
The use of these instruments required the signal of
interest to be applied directly to the measurement in-
strument input as is required by the definition of the
decibel. Therefore, ratios of measured powers ex-
pressed in dB were consistent with the original defini-
tion. Then something terrible happened: the perform-
ance of electronic instruments improved dramatical-
ly. RF voltmeters could now be used to measure actual
RMS potentials in systems, rather than only power.
Oscilloscopes could provide direct viewing of the
voltage waveforms from which RMS values could be
computed. And worse yet, these instruments were of
such a nature that these potential measurements could
be made quite accurately in systems of almost any im-
pedance without the need to break the circuit for direct
application of the measured signal to the measuring
instrument. In fact, the impedance did not even have
to be known to accurately measure potentials, al-
though circuit loading did have to be considered. Wel,
many of the first applications of these instruments
were still in the area of constant impedance systems
and it was well known that eq. 5 applied, and why.
As several generations of engineers and technicians
used these new and ever-improving instruments, the
use of eq. 5 became second nature and its origin (and
limitations) slowly became lost and forgotten. Then
another terrible thing happened . . . the operational
amplifier appeared. These were marvelous devices
with staggeringly high voltage gains — perhaps as high
as 1,000,000 or even higher! Using such large terms
in everyday communication presented a bit of an in-
convenience. Then someone, remembering eq. 5 (at
least most of it), said “Wow, we can express this gain
in dB as 20 log of the voltage gain.”” What was omit-
ted was that eq. 5 applies only in constant impedance
systems. Operational amplifiers typically exhibit very
high input and very low output impedances. So was
yet another misapplication of the decibel born.

To demonstrate the problem associated with this
misapplication of the concept, we will examine a few
examples. Consider an operational amplifier configured
for a voltage gain of unity. Let the ampilifier have a
1 Megohm input resistance and a very low output re-
sistance {much smaller than 50 ohms). Also, consider
a source with a 5B0-chm impedance. Finally, let the load
be 50 ohms. If we apply an input signal and measure
the input and output voltages we will naturally find
them to be the same since the amplifier is configured
for a gain of one. Using eq. 5 and rather ignoring the
impedance requirement, we would find the amplifier
gain to be 0 dB. Now let's compute the gain in dB

as 10 log of the output to input power ratio. The in-
put power is simply the input RMS voitage squared,
divided by the input resistance. The output power is
given as the output RMS voltage squared divided by
the load resistance. However, since the voltage gain
is unity, the input and output voltages are equal. Let
that voltage be E. Computing the gain from the power
ratio:
G 10 log [(E2/R, )/(E2/Riy)]
10 log (R;,/R;)
10 log (1106 ohms/50 ohms)

= 10log (2-10¢) = 43 dB

il

i

il

Well, that presents a bit of a problem. Is the actual
gain 0 dB or 43 dB? Let's try still a different measure-
ment by trying to apply the single-point measurement
approach of the original definition. Let the 50-ohm load
be the input resistance of a 50-ohm power meter.
Applying the source to the power meter input, a
power, P, is observed. Now, move the power meter
to the amplifier output and apply the source to the am-
plifier input. Since the source is not loaded by the am-
plifier input (1 megohm > >50 ohms), the voltage
at the amplifier input is twice that measured when the
source was terminated with the 50 ohms of the power
meter. (This can easily be shown with some simple
circuit analysis, but since that’s not our purpose here,
you’ll have to either accept it as true, or prove it for
yourself.) The amplifier output voltage is also twice
the loaded value of the source, since the amplifier volt-
age gain is unity and the low output resistance of the
amplifier prevents loading by the power meter. Power
varies as the square of voltage, so the doubling of the
voltage at the power meter input results in an increase
in power by a factor of 4. The power reading of the
power meter will then be 4P. Applying eq. 1:

G = 10 log (P,/P;,)
10 log (4P/P) = 6 dB

It

i

This gives us still another choice as to what the gain
in dB is for an operational amplifier configured for unity
gain. It is either 0 dB, 43 dB, or 6 dB, depending how
one makes the measurement.

Now, let's modify the unity gain amplifier circuit
configuration slightly by the addition of an input trans-
former. Let that input transformer match the 1 meg-
ohm amplifier input resistance to the 50-ohm source
resistance, a turns ratio of 1:141 (remember, trans-
former impedances vary as the square of the turns
ratios). The transformer/amplifier combination now
satisfies the constant impedance requirement of the
definition of the decibel — the input and output resis-
tance is 50 ohms in a 50-ohm system. The 50-ohm in-
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put of the transformer presents the same load as the
power meter of the original measurement of the source
power. The source power will produce some input
voltage. Let that voltage be E. Since the transformer
has a 1:141 turns ratio, the input potential to the
amplifier is 141E and since the amplifier has unity gain,
the output potential is 141E. Since this is a constant
impedance system, we may compute the power gain
either from the power ratio or the voltage ratio.
Therefore, since we have the input and output volt-
ages (in terms of E) we will apply eq. 5.

G = 20 log (E,/E})

20 log (I41E/E) = 43 dB

Il

Now, isn’t that an interesting result? This is the same
value that was found for the original configuration in
the second calculation, which was based on the ac-
tual input and output powers. This can somewhat be
understood since the transformer can have no power
gain. The transformer does provide a proper impe-
dance match to the source so that for any given source
potential the maximum amount of power will be coup-
led, but it does not provide any power gain. The opti-
mum matching simply implies that this is the configu-
ration in which the avajlable source power is most ef-
fectively coupled. Thus, for some desired output
power, this configuration will require the least input
voitage, and least available input power. The first unity
gain configuration and the transformer/amplifier con-
figuration both have a power gain of 20,000. However,
in the first, the voltage gain is unity, so if an output
potential of V volts RMS is needed for some desired
output power, the input potential must also be V volts.
In the transformer/amplifier configuration, the voltage
gain is 141, so for an output of V volts an input of
V/141 volts is needed. Since each of these configura-
tions is delivering the same power to the load and they
have the same power gain, the second makes the more
efficient use of the source signal.

Since the gain of this final configuration to which
the concept of the decibel may be properly applied is
the same as that of the simple unity gain amplifier ex-
pressed in dB as 10 log of the actual output to input
power ratio, perhaps the gain in dB of the unity voltage
gain amplifier should be 43 dB? One can easily see the
confusion that can result. This is particularly true since
all four of these results could be considered correct
depending upon how one chooses to use the concept
of the decibel. Considering the first two cases it might
have some meaning to use the expressions dB-voltage
and dB-power to distinguish between the two meas-
urement techniques. But what do we do with the third
measurement? It was also a power measurement and
actually more consistent with the actual definition of
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the dB. Perhaps this value could be called ‘‘dB-power-
almost-consistent-with-the-definition-of-the-decibel,”
or dB-PACWTDOTD for short. Certainly that would
be a bit ridiculous — but would it be any more absurd
than dB-voltage and dB-power? Then there’s the mod-
ified configuration, to which the concept of the decibel
may be properly applied, which yields a power gain
that is the same as that of the second calculation.
However, this is a different configuration, and its rela-
tion to the problem is not immediately obvious. Per-
haps the best way to avoid this dilemma is to stick to
the actual definition of the decibel. Nevertheless, wide-
spread use of the expression of voltage gain in dB as
20 log of the ratio of the output to input voltages has
resulted in this expression becoming a type of alter-
nate definition of the decibel.

One popular use of this expression is the specifica-
tion of the open loop voltage gain of operational am-
plifiers. There seems to be a slight trend away from
this erroneous specification, however, in favor of the
correct units of volts per millivolt, volts per microvolt,
etc. Look through some data books with specifications
on operational amplifiers and see if you can find these
different open loop gain units.

noise analysis — yet another
creative misapplication

The use of the decibel to express the voltage gain
of an amplifier in a system of non-constant impe-
dances is by far the most common misapplication of
the decibel that you're likely to encounter. Yet there's
another interesting misapplication that’s also quite
creative; this is found in the area of noise analysis. The
noise power available in a system is directly a func-
tion of the system noise bandwidth. Without going
into detail, the available noise power, P,, in a noise
bandwidth, BW,, and absolute temperature, 7o, is
given by eq. 8.

P, = k-ToBW, (watts) {8)
k = Boltzmann’s constant

1.38-10-23 Joules/degrees Kelvin

il

Now suppose we have two different noise bandwidths
and want to know how much noisier, in dB, the larger
is than the smaller. Consider an amplifier system of
power gain G with a variable bandpass filter and a suit-
able power meter tied to the amplifier output. With
the bandpass filter set for a narrow bandpass, BW,,,
let the power reading be P,;. Then let the filter be ad-
justed to a wider bandpass, BW,;;, with a correspond-
ing power reading of P,,. The relative increase in
power with the increased bandwidth expressed in dB
is then given as 10 log (P,»/Pp,;), and this expression
is an exact application of the definition of the dB. Let
this quantity be defined as D. The two powers may



be expressed in the form of eq. 8 above. Then, ex-
panding the expression for D:

D = 10 log (Pyy/Pny)
10 log (k- T, BW,y G/k- T,  BWy;-G)(9)
10 log (BW,5/BW,) (dB)

Well, there you have it — the ratio of two bandwidths
expressed in dB is given as 10 log of the bandwidth
ratios. Just what does it mean? That's right, nothing
. .. unless, of course, you know that you're really talk-
ing about ratios of noise powers and not simply band-
widths. Feel free to consider some of the possibilities
for this misapplication — but please don’t take them
seriously. Why, one could use eq. 9 (without consider-
ing its origin) to express the peaking properties of a
bandpass filter in dB as 10 log of the output bandwidth
to input bandwidth! Of course in this case we'd most
likely want to invert the ratio (i.e., 10 log of the input
to output bandwidths) so that we would always have
positive values to work with. We could even express
quality factor, Q, in dB if we are a little creative. Quality
factor of various systems is often expressed as the
ratio of the center frequency to the bandwidth. Well,
the center frequency could be considered as a band-
width with the lower frequency of 0 Hz. Then Q would
be nothing more than a ratio of two bandwidths and
misusing eq. 9, we could express Q in dB (again, we
would wish to invert the ratio to have positive dB
values of Q since negative values might be confusing).

If these suggestions seem quite outrageous, per-
haps it's because they haven’'t been seen before.
These are actually as correct as expressing the open
loop voltage gain of an operational amplifier in dB, but
we've come to know that expression because of its
widespread use, and so as a result, it doesn’t look par-
ticularly strange. But this doesn’t make it inevitably
correct. There is some obvious confusion because in
the absence of uncertainty, the voltage/power ques-
tion would need never be asked. If you stick to using
the concept of the decibel only where it applies, you'll
have no problem. In cases where you must work from
someone else’s error, you'll just have to try to figure
out what was meant. This does not mean that we
would specify the gain of the unity gain amplifier in
the example above as 43 dB. That voltage gain is 1
volt/volt or simply a voltage gain of 1. The power gain
of that configuration is 20,000. That is where we ar-
rived at the 43 dB figure; but as pointed out, the con-
cept of the decibel does not apply because the system
is not of constant impedance. The power gain would
simply be stated as 20,000 watts/watt, 20 watts/
milliwatt, or simply a power gain of 20,000.

As the examples above have shown, misapplication
of the concept of the decibel has led to considerable
confusion as to what is actually implied by the expres-
sion of a quantity in dB. Hopefully this article has

Il

served to clarify your understanding of the concept,
and you can now correctly apply the concept. Further-
more, when you see quantities expressed in dB, you'll
be able to tell whether or not they're proper expres-
sions. In cases where they're not, you should have a
better understanding of the concept to aid you in try-
ing to comprehend the original intention. In any event,
if you keep the definition of the decibel clearly in mind
and always apply it properly, then your expressions,
at least should always be correct and should be under-
stood by anyone who shares your understanding of
the decibel. When you're asked, “'Is that dB-voltage
or dB-power?”’, you'll not only be able to show why
that question has little meaning, but also silently revel
in your mastery of the concept. Always return to the
basic definition of a notation or concept and apply it
accordingly. Also, look those basic definitions up in
the literature. Don’t simply take some expert’s opinion
as being correct. Perhaps you should apply that ad-
vice to the information in this article!
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FULL BREAK-IN—
WITH ANY AMPLIFIER

IF YOU OWN A
QSK TRANSCEIVER

Don'’t be limited to
low power operation with your
expensive full break-in transceiver. You can run high
power QSK CW and high power AMTOR.

The DEO QSK 1500 is designed using the latest in solid
state switching technology and will give you full break-in
operation with any one of the currently available com-
mercial amplifiers, homebrew too! Pin diodes provide
ultra high speed, noiseless switching. All you need to
do is connect two RF cables and two control cables,
turn it on and you are ready to go, up to 1500 watts
at 1.5-1 VSWR. Fully automatic bandswitching, 1.8 -
30 MHz and mode selection, either CW or SSB, no
cables to change. The QSK 1500 eliminates amplifier
damage due to “‘hot switching’ and gives you full
receiver performance with an insertion loss less than
.7 dB, typically .2 dB. For More Info Send QSL

90 day limited warranty. $299 00
Y v e i
" Please add $6 for shipping and handling
D | — C] gw E (US only Foreign FOB Groveport.)
—! i 2 Call your order in today

DESIGN ELECTRONICS OHIO (614) 836-3929
4925 S. HAMILTON RD. GROVEPORT, OHIO 43125
w115
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here Is the next generation Repeater
MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastertv real speech e voice
readout of received signai strength,
deviation, and frequency error ® 4-
channel receiver voting e clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

The only repeaters and controllers

with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a
Mark 4.

MICRO CONTROL SPECIALTIES .

Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834 (617) 372-3442

MICROWAVE TV ANTENNA SYSTEMS |

Freq. 2.1 to 2.7 GHz . 34 db Gain +

™ COMPLETE SYSTEMS:
(as Pictured)
Commercial 40"
. Rod Style $99.95
Parabolic 20"
Dish Style ~ $79.95
COMPONENTS
Down Converters
(either style) $34.95

Power Supplies $24.95
(12V to 16V. DC+

Data Info (Plans) § 9.95
CALL OR WRITE FOR

LIFETIME LIMITED WARRANTY
PARTS & LABOR

KITS. PARTS. OR MORE
INFORMATION

Shipping & Handling Add $5.00
We Repair Most Types Down
Converters & Power Supplies

Phillips-Tech
Electronics

P.0. Box 34772
Phoenix, AZ 85067
(602) 987-6872
Special Quantity Pricing
Dealers Wanted
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NORTH AMERICAN SOAR corporation
PEN-STYLE DIGITAL MULTIMETER

MODEL 3100

GREAT PRICE s49l00
D ——

[

1013 l'q83w|". :

NEW!

Hand Held LCD Display - Fast One Hand Operation

SPECIFICATIONS:

Display: LCD 3': digits maximum reading of 1999/continuity beeper built-in

Range: Auto ranging

Polarity: Automatic no indication for positive polarity. minus sign for negative polarity
Overrange Indication: MBS 1 or -1 indication

Data Hold: Data hold in all ranges with hold switch on

Low Battery Indication: "B” mark displayed when battery drops below operating voltage
Sampling: 2 Times/second

Power Supply: SR-44 battery (1 55V) X2 (Included)

Power Consumption: 5 5mW

Size: 6'x1%" LWH (less praobe tips) includes """ and 2" probes

Add $2.50 For Shipping -

STOCKING DISTRIBUTOR ez AN,

TKCS e

N CORPORATION
SEMICONDUCTOR PARTS AND PRODUCTS

1043 N. STADEM DR. (602) 967'6945

TEMPE, AZ 85281
Call or Write for FREE
Semiconductor Parts & Products Catalog
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ICOM's three ultra com-
pact mobiles...the IC-27A
2-meter, the IC-37A 220MHz
and the IC-47A 440MHz...
are the smallest mobiles
available.

Even in such a small pack-
age the 25 watt mobiles
contain an internal speaker
which makes them fully self-
contained and easy to
mount.

Size. The ICOM compacts
measure only 5%2"W x 1/2"H x
7"D (IC-37A is 9" deep)...
which allows them to be
mounted in various “compact”
locations. Yet the compacts
have large operating knobs
which are easy to use in the
mobile environment.

The World’'s Most
Compact Mobiles

More Features. Other
IC-27A/37A/47A standard
features include a mobile
mount, IC-HM23 DTMF mic
with up/down scan and
memory scan, and internally
adjustable transmit power.
An optional IC-P$45 slim-line
external power supply and
IC-SPI0 external speaker are
also available,

Internal
Speaker

32 PL Frequencies. The
IC-27A/37A/47A come com-
plete with 32 PL frequencies.

9 Memories. The compact
mobiles have 9 memories
which will store the receive
frequency, transmit offset, off-
set direction and PL tone. All
memories are backed up with
a lithium battery.

Speech Synthesizer. To
verbally announce the receive
frequency, an optional UT-16
voice synthesizer is available.

Scanning. The ICOM
compacts have four scanning
systems...memory scan, band
scan, program scan and priority
scan. Priority may be a memory
or a VFO channel..and the
scanning speed is adjustable.

(ICO

First in Communications

Stacking Mobile Mounts.
The IC-27A/37A/47A can be
stacked to provide a three
band mobile station. Each
band is full featured and will
operate even when another
band is in use

The IC-27A/37A/47A pro-
vide superb performance in
the mobile radio environment.
See them at your local ICOM
dealer.

o

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. MOBILESI084
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CALL TOLL FREE FOR QUOTES

YOU GET MORE “BANG FOR YOUR BUCK™
AT TNT RADIO SALES!

I Kenwood I Mirage i MFJ i Welz

l lcom i KLM i Astron | Azden

I Bencher B Telex Hygain N Alpha/Delta 0 Santec

i AEA B Nye Viking = W Bearcat i KDK

I Kantronics 0 Larsen # Regency @ Ameritron

SALES AND SERVICE AT PRICES YOU CAN AFFORD!
CALL OUR WATS LINE FOR LOW LOW PRICES!

VISA/MASTER CARD
FREE SHIPPING
ON MOST RIGS FOR CASH!

S.A.S.E. FOR OUR
“BENCH-TESTED"’ MONDAY - SATURDAY

USED EQUIPMENT LISTING 9 AMto 6 PM CENTRAL TIME

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)
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Tube
Your H?-l:ladquarters

TRADED
TUBES BOUGHT, SOLD AND
SAVE $3$—HIGH $$$ FOR YOUR TUBES

|

Call Toll Free 800-221-0860

Tubes
751 2o IR— $10.00
745 7 R ———— 27.50
L o - 110.00
8156 .. oo 12.50
8643 ... ..o, 82.50
8844 ..., 26.50
B873 ... 175.00
8874 ... 195.00
BBTT .onenmenenoms omosdssis 500.00
BIOB ..ocviimsnnismismases 12.50

MAJOR BRANDS ON RECEIVER TUBES
75% off list

Semiconductors

MRF 245/SD1416..$30.00 SD1088................... 19.95

MRF 454 ................. 14.95 2N3055........cccvviienninn 75¢

MRF 455 ................. 10.95 2N608B4.................... 12.50
RF Connectors

g 5155 = A S— 10/$4.95 M358.........ccevvvven 2.50 ea.
10/8.95 M359.......ccccceene 1.75 ea.
10/1.60 Type "N’ Twist on

UG255/u.............. 2.50 ea. (RG8/).............. $4.75 ea.

UG2730iusmsisisn 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges 134
COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

SERVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300
Call CECO For Your CCTV Security And Color Production Requirements
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ORLANDO HAMCATION
and

COMPUTER SHOW

MARCH 8, 9, 10, ‘85

AIR-CONDITIONED ORLANDO €XPO-CENTRE

500 WEST LIVINGSTON
NEAR I-4 & HIGHWAY 50

REGISTRATION $5 advance, $7 at door
under 14 free
SAT. FCC EXAMS, SAT. LADIES’ PROGRAM, HOURLY AWARDS

For swap tables, commercial booths,
advance registrotion, or information,

please send self addressed stamped envelope to:

HAMCATION CHARIRMAN
P.O.BOX 15142  ORLANDO, FLORIDA « 32858
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the G5RV explained

While it may be premature to spec-
ulate, Spring can’t be far away. Now's
the time to think about that new an-
tenna you’re going to put up as soon
as milder weather rolls around.

Some Amateurs in the United
States have been bemused, even con-
fused, by the short, cryptic description
of an antenna used by many European
Amateurs. Described as simply a
“GBRV,” the antenna must work,
judging from some of the powerful sig-
nals that come "‘across the pond”’ from
stations using this sky-wire.

The antenna design is named after
its designer, Louis Varney, GbRV, an
old-timer — (licensed as 2ARU in 1928,
and as G5RV in 1929) — still very ac-
tive on the bands. Louis has used the
antenna from many of his overseas DX
locations over the past few decades.
It enjoys worldwide popularity because
it's a good, inexpensive multiband an-
tenna that works very well.’

The grandfather of the GBRV was an
““all-band’’ antenna first described in
Amateur literature by Arthur Collins,
WOCXX, then President of Collins
Radio Company. Sold as a kit in 1933,

it never attained widespread popular-
ity because it was both expensive and
difficult to install.

The Collins antenna consisted of a
3/2-wavelength long 20-meter, center-
fed wire with an impedance transform-
er that provided a satisfactory match
to the open-wire line and tuned tank
circuit rigs of the pre-war period. The
transformer was a linear affair made of
copper tubing that was difficult to sus-
pend from the center of the antenna.
Art’s transformer was quickly forgot-
ten, but the idea of the inexpensive,
effective 3/2-wave antenna remained
{fig. 1). As shown in fig. 2, it has an
interesting field pattern and a radiation
resistance value of about 95 ohms at
the center feedpoint. lts power gain
over a dipole is about 1 dB.

Antenna dimensions for the higher
frequency bands are shown in table 1.
The antenna can be easily matched to
50-ohm coaxial line by means of a
quarter-wave section of 75-ohm coax-
ial line. Sufficient line isolation can be
obtained by wrapping a portion of the
75-ohm line into a simple four-turn RF
choke coil directly beneath the anten-
na feedpoint.

CURRENT DISTRIBUTION

95 ohms.

fig. 1. The 3/2-wave center-fed antenna. Feedpoint resistance at resonance is about

This simple antenna is recommend-
ed as a general coverage, single-band
antenna for the Amateur bands be-
tween 10 and 30 MHz.

a practical G5RV
multiband antenna

Louis Varney, GbRV, devised a
1/2-wave matching section that func-
tions as a 1:1 transformer for a 14-MHz
3/2-wave dipole, enabling the coaxial
line to ‘‘see”” a close match on this
band (fig. 3). On other high frequen-
cy Amateur bands, the transformer
section acts as a portion of the anten-
na, folded back upon itself, to provide
a reasonable value of feedpoint impe-
dance on all bands between 3.5 and
29.7 MHz. Even though the antenna
termination may be reactive, a good
antenna tuning unit will match the sys-
tem to a 50-ohm transmitter. This
scheme will satisfy the rather stringent
load conditions required by many of
the solid-state transceivers employing
a ''fail-safe’” ALC circuit that senses the
SWR on the transmission line and re-
duces amplifier input to protect the
output transistors of the transceiver
from damage.

It is tempting to substitute a balun
for the antenna tuner to make a "‘no
adjustment,”” multiband antenna. This
is an unsatisfactory solution. Ferrite-
core baluns are not effective with reac-
tive loads or loads presenting a high
value of SWR, and cannot compen-
sate for the reactive load presented by
the G5RV antenna on most Amateur
bands. The tuners listed in references
2 and 3, however, will do the job
properly.

the linear transformer
for the GbRV

The heart of the GbRV antenna is
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fig. 2. Horizontal field pattern for
3/2-wave antenna: {A) ideal pattern; {B)
over imperfect ground.

WIRE

the 14-MHz 1/2-wave transformer
placed at the feedpoint of the anten-
na. Line impedance is not important.
Ideally, an open-wire line is best, but
is difficult to build and spacers are hard
to come by. A good substitute is TV-
type '‘ladder line”” that will function
with power levels up to 250 watts or
so. On occasion, transmitting-type lad-
der line that will work very well can be
found.

Alternatively, 300-ohm line having
““windows’’ punched in the dielectric
can be used, but this material is not
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table 1. Dimensions of flat-top and coaxial transformer for 3/2-wavelength, center-

fed antenna.

1/4-wave transformer

L="* (RG-11/U or RG-59/U
band f(MHz) feet {meters) feet (meters)
30 10.12 143.40 (43.70) 16.04 (4.89)
20 14.15 102.60 (31.30) 11.46 (3.49)
17 18.11 80.14 (24.43) 8.97 (2.73)
15 21.22 68.40 (20.85) 7.66 {2.33)
12 24.94 58.20 (17.74) 6.51 (1.98)
10 28.60 50.75 (15.47) 5.68 (1.73)
L o= 145’13
f(MHz}
difficult to obtain. While 300-ohm TV
ribbon line will work, the transformer I ;";:M) |
section can be detuned by rain or
snow, making antenna tuning erratic
in wet weather.
Regardless of construction, the
transformer section should drop down ELECTRICAL
vertically beneath the antenna for 20 Hnsronmen rve
feet (6 meters) or so before it is
brought away at an angle. This will
keep undesired coupling between line f oA

and antenna at a minimum.

The GBRYV can be installed as an in-
verted-V antenna and still perform suc-
cessfully.

the 160-meter
compact dipole

Have you heard the DX coming
through on the 160-meter band?
Would you like to work some of it? A
great idea, but a lot of would-be “top
band’’ DXers pause when they con-
sider that a 1/2-wave dipole antenna
is about 246 feet (75 meters) long
when cut for the midpoint of the band.
And while a vertical antenna would be
appropriate, it requires a good ground
connection and a system of buried
radials.

An effective alternative is a short,
coil-loaded dipole antenna. By reduc-
ing the dipole to half size, about 130
feet (40 meters), the antenna becomes
more feasible for the ham wha lives on
a medium-sized lot. A loaded antenna
can be just about any length, however,
if a compromise between length, effi-
ciency and bandwidth can be accept-
ed. Bandwidth and efficiency drop

fig. 3. The G5RV antenna for 14 MHz. A
parallel-wire transformer 1/2-wavelength
long acts as a 1:1 matching device on 14
MHz and as a folded portion of the an-
tenna on other bands. A tuner is required
at F-F to match the system to a coaxial
feedline. The velocity factor of the line
must be used to determine physical line
length. On 80 meters the antenna is a
foreshortened dipole. On 40 meters the
antenna is a folded “two 1/2-waves in
phase.” On 18, 24 and 28 MHz the anten-
na functions as a long wire, center-fed.

sharply when the loaded dipole is
much less than 1/4-wavelength long.

The bandwidth of a full-size 160-
meter dipole mounted close to the
ground (40 to 60 feet — or 12 to 18
meters — high) is quite narrow — only
about 150 kHz between the 2:1 SWR
points on the passband. Shortening
the dipole and loading it to resonance
sharpens the passband. The antenna
design shown in fig. 4 has a pass-
band of about 50 kHz between the 2:1
SWR points. That's the penalty you
pay to get a compact antenna on 160



table 2. Coverage of the entire 160-meter band requires changing dimensions and component values.

design overall length loading
frequency length (S) center-to-coil (D) coil (L)
(MHz) feet {meters) feet {meters) uH
1.80 130.0 (39.6) 325 (9.9) 91.9
1.85 126.5 (38.6) 31.6 (9.6) 89.2
1.90 123.2 (37.6) 30.8 (9.3) 86.5
1.95 120.0 (36.6) 30.0 (9.1) 84.0
2.00 117.0 {35.66) 29.3 (8.9} 81.6
Notes:

Dimensions rounded to nearest tenth, metric dimensions in { )
Coil L, diameter = 3 inches (7.6 cm) use No. 14 wire, close-spaced
Coil L, length = approximately 2.5 inches (6.3 cm)

Coil L, diameter == 1 inch (2.54 cm), use No. 18 wire, close-spaced

Adjust tip sections for antenna resonance

Operating bandwidth = 50 kHz between 2:1 SWR points

Adjust coil L, for best match at resonant frequency

matching

turns coil {Ly) turns
{Ly) wH (Ly)

38.9 3.9 11.6

38.0 3.8 11.3

37.2 3.7 1.1

36.4 3.6 11.0

35.7 35 10.8

s

ROPE

Y -r__

Li

(-4

FEEDPOINT

L

INSULATOR
(TYPICAL)

fig. 4. The 160-meter compact dipole {see table 2).

meters! You can make the dipole
shorter with larger loading coils, but
your operating passband will shrink
unti! it becomes impractically narrow.

simplifying the design

The chart shown in table 2 reveals
a number of interesting points. Overall
antenna length varies from 130 feet
(39.6 meters) at the low end of the
band to 117 feet (35.6 meters) at the
top end. That's a difference of 13 feet
{4 meters). The length of the center-
to-coil distance also changes appre-
ciably (from 32.5 feet to 29.3 feet). The
loading coil (L1} inductances change
only slightly, as the number of turns
changes only from.38.9 to 35.7. And
the matching coil at the center of the
antenna changes hardly at all.

It seems to me that things could be
simplified by using the center-band

design (1.90 MHz) and then varying
the resonant frequency of the whole
antenna by merely changing the length
of the tip sections. Leave all the other
dimensions alone. Fold-back tip sec-

WINDING SURFACE

HOOKEYE
(Typl

fig. 5. Loading coil can be made up of
PVC-type plastic pipe and end caps.
Hookeyes permit connection to the
antenna wire.

tions can be wrapped around the an-
tenna wire and then unwrapped and
left to hang down when operation is
desired over a lower frequency range.

adjusting the antenna

Accepting the 1.90 MHz dimengions
as par, then, what's to be done@The
antenna is built, erected in place, and
jowered so that a dip-meter can be
coupied to the matching coil, L2. The
end sections of the antenna are
trimmed equally until resonance is
established at 1.90 MHz, or at any
other point you decide is your “pet”
operating frequency. (The feedline is
removed for this test.)

Once antenna resonance is deter-
mined, matching coil L2 is adjusted, a
quarter-turn at a time, for the Idwest
SWR indication on the feedline at the
frequency of antenna resonance. The
antenna must be in the final operating
position when this is done.

building the antenna

The loading and matching coils can
be easily made up using PVC tubing,
as shown in fig. 5. If the coils are given
a good coat of acrylic spray, they'll be
weatherproof. Some detuning may be
noticed in damp or wet weather, or if
snow clings to the coils.

An alternative for Amateurs living in
mild climates is to make the coils of
prefabricated coil stock. The latest
Barker & Williamson catalog lists show
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American Edition

As an added bonus, the 1985 U.S. Callbook
also lists the amateurs in Canada and Mexico!
You get the complete and accurate U.S.
listings (prepared by our own editorial staff),
all the usual up-to-date Callbook charts and
tables, PLUS Canada and Mexico. Now that's
real vatue!

The best just got better!

Of course, Canadian and Mexican amateurs
are also listed in the 1985 Foreign Callbook.
Don't delay! The great new 1985 Callbooks
were published December 1, 1984.

Order your copies now!

£ach  Shipping  Total

D U.S. Callbook $21.95 $3.05 $25.00
g Foreign Callbook 20,95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA.

Order from your dealer or directly from the
publisher, Foreign residents add $4.55 for
shipping. Ilinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.
The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $15.00 per set
including shipping. Specify U.S. or Foreign
supplements when ordering. Illinois res-
idents add 6% sales tax, Offer void after
November 1, 1985.
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ca o0 INC.

Dept. F
925 Sherwood Dr,, Box 247
Lake Bluff, IL 60044, USA

e
Tel: (312) 234-6600 E
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both ‘“‘Airdux” and '‘Miniductor”
coils.* | understand the ’Airdux’’ coils
can be specially ordered with
LEXAN® insulation, which is imper-
vious to ultra-violet rays. This means
that the coil support strips will not dis-
integrate after being exposed to sun-
light over a period of time.

the easy way out

if you don’t want to build the com-
pact 160-meter dipole yourself, you
can purchase either the loading coils
{Maodel LC-1) or the complete anten-
na (Model AES-160) from Barker &
Williamson. Keep in mind, however,
that this antenna is shorter than the
one described earlier in this article, and
while it works just as well, it may have
a smaller passband because of its
shorter 96-foot length. Take your
choice.

heavy-duty equipment

Do you need mica transmitting-type
capacitors? One possible source is Mil-
ton Levy, W5QJT, Apartment 303, 350
North Resler Drive, El Paso, Texas
79912. Milt has a large collection of ca-
pacitors and vintage radio tubes for
sale at modest prices. (By the way,
have you priced receiving tubes late-
ly? The new Newark Electronics cata-
log lists a 6SJ7 at $29.46 and a 6SN7
at $16.82.)t

lightning protection

Many VHF/UHF repeater antennas

are mounted to the side of a metal
tower and grounded to it. Even so, the
antenna and equipment can be dam-
aged by the electric field of a nearby
lightning stroke. A simple and effec-
tive way to protect the side-mounted
antenna is shown in fig. 6. A “light-
ning rod”’ is mounted to the tower just
above the repeater antenna. The hori-
zontal metal rod, a few inches longer
than the spacing between the anten-
na and tower, is placed 6 inches or
more above the tip of the antenna. The
lightning rod will not affect antenna

LIGHTNING ROD

METAL

TOWER REPEATER ANTENNA

L L.

fig. 6. Lightning rod will protect repeater
antenna mounted on side of metal,
grounded tower.

*Barker & Williamson, 10 Canal Street, Bristol, Penn-
sylvania 19007.

tNewark Electronics, 500 North Pulaski Road, Chicago,
\llinois 60624.

performance, but it will help to protect
the antenna and the equipment at-
tached to it during a nearby storm.

reprint available

| have a limited number of reprints
of the article “A High Power 2-Meter
Amplifier Using the New 3CX800A7"
from the April, 1984, issue of QST.
Address your request to me, c/o
EIMAC, 301 Industrial Way, San
Carlos, California 94070. (Include two
first-class stamps or two IRCs.)
Thanks to the American Radio Relay
League for permission to reprint.
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1. Louis Varney, G5RV, “GBRV Multiband Antenna
... Up-to-date,” Radio Communications, July, 1984,
page 572.

2. ““Band Switched Link Coupler,” The ARRL Anten-
na Book, 14th edition, 1982, page 4-4 and 4-5.

3. William 1. Orr, WESAI, ““Antenna Tuner for Center-
Fed Antenna,” Radio Handbook, 22nd edition, 1981,
page 27.23.
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SCOPE MEMORY

Turn your oscilloscope into a digital stor
age scope Store analog & digital signals
in a single sweep An economical way to
increase your capabilities of

e Trouble shooting

® Electronic development

e Wave form & pulse analyis

e Analysis of low frequency signals.

Send for information packaqe

g2 Kantronics UTU
Sibex, Inc. " UNIVERSAL TERMINAL UNIT
340 State Road 580 Suite 241

Clearwater FL 33515 ~ 168
(813) 797-9589

DRAKE R-4/T-4X
OWNERS AVOID
OBSOLESCENCE

PLUG-IN SOLID STATE TUBES!
Get state-of-the-art performance.
Most types available

INSTALL KITS TO UPGRADE
PERFORMANCE!

* BASIC Improvement
* Audio Bandpass Filter
* Audio IC Amplifier

TUBES $23 PPD KITS $25 PPD
OVERSEAS AIR $7

SARTORI ASSOCIATES, W5DA
BOX 832085
RICHARDSON, TX 75083
214-494-3093 w121

MULTI-BAND
TRAP ANTENNAS

- a——f R
Completely assembled & ready to use - Commercial quality
built to last -Lightweight, sealed, weatherproof traps
-Automatic band switching - Low loss end insulators - Handles
up 10 2000 watts PEP - For all transmitters, recewvers &
wransceivers - Tuner usually never required -Deluxe center in
sulator, with built in lightning arrestor, accepts PL-259 coax
connector -May be used as inverted V' - Excellent for all
class amateurs - Instructions included - 10 day money back
guarantee!
4-Band-40,20,15,10 meters (55') 2traps ~ #D42 $55 95 PPD
5.Band-80,40 20,15,10 meters (105°) 2 traps #D52 $59 95PPD

SHIPPED POSTPAID! READY TO USE!
90 ft. RG-58U, 52 ohm coax cable. with PL-259 connector on
each end - Add $12.00 to above price
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GUS BROWNING, W4BPD's
DX’ERS MAGAZINE

For over 17 years, Gus's DX'ERS MAGAZINE has
brought thousands of DX'ERS worldwide, timely,
pertinent information on when and where to find
those elusive DX stations

Gus's personable, chatty writing style and his years
of DX operating experience makes the DX'ERS
MAGAZINE a unique publication. One year $14.00
We accept VISA/MC-Give Card #, Exp Date, Signature USA Canada & MeXiCO.
PI-RO DISTRIBUTORS  +~ 106 . ,
7 sﬂoom(:(lii 00 Box 1530 |memm— Gus also prints high quality QSLs and other related items.

®=P")  Hendersonville, NC 26793 (s Write today for a free sample of his QSLs and DX'ERS MAGAZINE.

Gus Browning, W4BPD « PO Drawer 405  Cordova, SC 29039

More Details? CHECK —OFF Page 128



ANTENNA/TOWER SALE!

o ot -
\hy-gain ROHN fal
Self Supporting Towers BUTTERNUT
CRANKUP SALE!
8 : On SALE! These rugged crankup tow- - \E ELECTRONICS CO
All Models Shipped ers now available from Texas ‘
Factory Direct— FREIGHT PREPAID Towers! All models available D =y dt I
Freight Paid*!  All Steel Construction— On Sale for tremendous sav- esigned 1o operata.on @
. : Amateur Bands at "FULL" Legal
* Check these features: Rugged ings to you! Power Input.
® All steel construction * Galvanized Finish—Long Life To save on freight costs, all | . * Automatic Band Switching
® Hol dip galvanized after  Totally Free Standing—No towers are shipped directly (80/10 meters). o
fabrication Guy Wires from the Tri-Ex factory to you! * Automatic Band Switchin
® Complete with base and « America's Best Tower Buy— Check these features: - eu 1101_""5’!_‘131’5) :B" optiona
rotor plate, Compare Save $ * All steel construction ',“(,’geSTng ?2, IMMEDIATE
® Totally self-supporting — « Complete With Base and * Hot dip galvanized after DELIVERY & LOOK at very
no guys needed Rotor Plate fabrication SPECIAL PRICES. ..
3 ssie e |n Stock Now—Fast * Complete with base and * New Model HF6V $129.00
":;'SS :':‘ EL“:’ Price Delivery rotor plate « New Model TBR-160HD (High
H & sa.ft. § 719 . Ant. Deliversd « Totally self-supporting—no Power 160 meter Base
HG5258  BMt  9sa fl. 31049 | Model lHllnhtI Load* IVhIghl Price* guys needed aesa°rl‘f;::m( ?‘:9(-00-' -
ode -11 (roof mount ki
HG54HD B4 6sq . $ieeo | HBXAD | 40M | 10sqft| 164 | S319 | model  Height Up Down Wind Load List  Sale with multiband radial kit $39.00.
Hexa8 | 48 [10sqtt| 303 | sase AN ragia :
“ HGTOMD 7ot 16sa ft. 52599 | paver | sgn | 10sq w36 360ft 2051 90sqft $694 $579 Model STR-2 (Stub Tuned Radial
5q 385 | 489 | wisy 5101t 2051 9.0sqft $1154 $999 Kit) $29.00
Masts—Thrust Bearings— | HOBX40 | 40ft [18sqft) 281 | $379 | |py35q 5401t 2101 16 sqft $2010 $1599 Del _
Other Accessories Available | HOBX48 | 48t |18sqft | 363 $469 | ma7oD 700N 2201t 16 sqft $4195 $2999 U;:’i’;m‘;"::;::e ": ghe annnenjal
3 —~Call! Prices Shown Are *Your Total Delivered Price Anywhere in Conti- | (Molorized) ping On Bu“emﬁ:‘am::s" {Tree SA’.;‘D‘
B . Your Total Delivered Price nental 48 States. Antenna Load Based on 70 MPH | DX86 86.0ft 2301 25 sqft $7200 Call When Purchased With ABSSDI’IGS 50
Xy —— InContinental U.S.A.! Wind. (Motorized) - Lrchased iitniAntenna)
RG-213U $.29/ft $279/1000 1t CUSHCRAFT
Eg_-z_}_ Upto600 ftviaUPS | puiyi T1-BAND HF ANTENNAS ROHN GUYED TOWERS
A3 3-el Tribander  $219 A4 4-el Tribander  $289 £
« RG-213/U—95% Bare Copper Shield R3 20/15/10mir Verl$279 AT43/AT44 40MIrKit $75 10 ft Stack Sections
« Mil-Spec Non-contaminating Jacket for longer HF MONO-BAND ANTENNAS 20G $37.50 25G $46.50
. gl:rl:;nzﬁelja:;:ngm — !{;ggg : 95 :g:gg :‘DQ MINI-PRODUCTS HO-1 45G $107.50 556G $127.50
- 15- 19 15 129
* Guaranteed Highest Quality! 20-3CD $199 20-4CD $279 LIST §182.50 SALE §159 All 20G, 256, 456G and 556 Accessories
; ' ' < '
AG-8X $.19/ft $179/1000 1 ;f«:/ct?ur ez $260 D40 $149 | o Wing Span- 11 ft  * Wind Area - 1.5 sq ft I Stook;at Disosunt Prices - GALL|
| — S<e=t 2505 $79 6178 a9 | * Boom - 54 in. long * 1200W P.E.P. Input Foldover | Model | Height | Ant Load* | Price
- Now-contaninatig Vi acker  Foam Disctrc| 1o kB9 ¥e | Fosss | ot |1aseet | a8
™ il ectric
-Vt dacke electric | 2208 $ 95 4248 $ 79 | ALPHA DELTA COMMUNICATIONS PNl [ ot | s
Coaxlal Cable Loss Characteristics (0B/100 ft OSCAR/TWIST ANTENNAS Transi-Trap ™ Surge Protectors—In Stock Now! A ?2 o LG | 59
Cable Type|imped [10MHZBOMHzZ[150MHZA50MAz | A144-10T § 52 A144-207 $ 75 | Model LT 200W UHF Type. $19 —— FK45 Aft | 34.8sqft | 51159
RG-213/U| 50 1 0 23 | 52 |A147-207 $ 63 41678 $ 59 | Model HT 2KW UHF Type. $29 FK4554 | 54t | 29.1sqh |$1259
ype
RGBX 52 gl 12| 35| 68 |A14TMB $29 PS4 $ 69 | Model LT/N 200W N Type $39 FKas64 | Baft | 28 4sqh [51359
ype Bouble &
RG-58/U | 52 | 14| 1.9 | 6.0 | 125 VHF/UHF FM ANTENNAS Model HT/N 2KW N Type . $44 . Foldover Double Guy Kit $199
weaum | 50 | 3| 5| 12 | 22 [A14r4 $23 AN § 49 | Mogel R-T 200W Deluxe. . $29 | $229
woHeliax| 50 | 2| 4| 9 | 16 [214FB § 79 228FB $219 | Model HV 2KW Deluxe. .. $32 W9 anjenna
%" Hellax | 50 1 2 5 ] A449-6 $ 29 ARX28 $39 and Guys at Hinge & Apex
™ KLM
HARDLINE/HELIAX LowestLoss | HY-GAIN K344 4-¢l Broad Band Triband Beam $339 | TUWER/SGUY “‘"Q’XQQTE -
KT34XA 6-el Broad Band Triband Beam $489 | 3/16 "EHS Guywire ( b rating) M
for VHF/UHF! | Discoverer 2-el 40-mtr Beam. .. .. .. $319| gom-1 80-mir Rotatable Dipole 595 | 1/4 "EHS Guywire (6000 Ib rating) $.16/1
¥ Alum. w/poly Jacket s 7/ | Discoverer 3-el Conversion Kit. . $199| 40m-1 40-mir Rotatable Dipole §179| 5/32° 7 x 7 Aircralt Cable (2700 Ib rating) s12/m
%" LDF4-50 Andrew Heliax "™ $1.69/tt | Explorer-14 $309| 40m-2 2-el 40-mir Beam $309 | 3/16 "CCM Cable Clamp (3/16 ~ or 5/32° Cable) . $.35
%" LDF5-50 Andrew Heliax ™ $3.99/tt | OK710 30740 mtr. Add-On-Kit $79] 40m-3 3-el 40-mtr Beam $459 | 174 "CCM Cable Clamp (1/4  Cable) $.45
select connectors below V2S 2-mir Base Vertical s49| 40m-4 4-el 40-mlr Beam 5649 ;/;E[Tﬂ;/ht;mtglc H;lzans'uesg 3 s: gg
_ o TH5MK2S Broad Band 5-¢l Triband Beam  $389; 2m-13LBA 13-el 2-mir Beam $79| 3/8EE (3/8" Eye & Eye Turnbuckle)
HARDLINE & HELIAX ™ CONNECTORS z o T 439 2m-14C 14-el 2-mir Satellite Antenna 3/87EJ (3/8" Eye & Jaw Turnbuckle) $6 95
Cable Type UHF FML|UHF MALE|N FML|N MALE H7DXS 7-el Triband Beam $439 C 14-el 2-mtr Satellite A $89 1 4
i $19 $10. 1 319 [ $25 | [H3RS 3¢l Triband Beam $189] 2m-16LBX NEW-16-el 2-mlr Beam §99 | 1/27EE(1/2" Eye & Eye Turnbuckle) $8.95
" ‘H;i ™ §22 s22 | so2 | 2o | 7H2MK3S 26l Triband Beam $179| 2m-22C NEW-22-el 2-mir Satellite Antenna $119| 1/2°Ed (172" Eye & Jaw Turnbuckle) $9.95
S iy T a5 sag | $4g | sag |205BAS 5el20-mrBeam $349| 432-30LBX NEW-30-¢l-432 MHz Antenna 599 | 3/16" Preformed Guy Grip §1.99
4" Ho 155BAS 56l 15-mir Beam $190| 435-18C 435 MHz Saellile Antenna W/CS-2  $119 éf‘n P'E“L':'I‘ELUGUYEG"ES danis sf; ;g
105BAS 5-8l 10-mtr Beam $129| 432-16LB 16-e1432 MHz Beam $69 iam - 4 It Long Earth Screw Anchor
;m:rgtzn;gcouuisl::s e 204BAS 4-8l 20-mir Beam §259 500[)Guv!nsu!atm15/3'2 or3/16 " Cable) $1.39
u emale $2.95 | cooc'a ol 6-mir Beam s60| ROTORS & CABLES 502 Guy Insulator (1/4 * Cable) §2.49
UG21B N Male . $2.95 66BS 6-el 6-mtr Beam $135 Alliance HD73 (10.7 sq 1t rating) $99( 5/8 " Diam - 8 ft Copper Clad Ground Rod $1295
Alliance U110 (3 sq t rating) $49
ANTENNA WIRE & ACCESSORIES 18HTS 80-10 mtr Hy-Tower Vertical $439
14Ga Stranded Copperweld $.10/1t | LC-160 160-mir Coil Kit for 1BHTS gas5| Telex HAM 4 (15 5q 1t rating) $219| PHILLYSTRAN GUY CABLE
450 Ohm H.D. Line S 16/1t | 214BS 14-¢l 2-mir Beam s4g| TelexTalltwister (20 sq ftrating) 52691 p162100 Guy Cable (2100 Ib rating) $.20/1
18 Ga Copper coated steel wire % mile long . $30 | 2BDQ 80/40 mtr Trap Dipole s69] Telex HDR30O Heavy Duty (255q ftrating) $5191 4pTG4000 Guy Cable (4000 Ib rating) $.43/M
H.D. End Insulators $2/ea | 5BDQ B0-10 mtr Trap Dipole g129| KenproKR-500 Heavy duty elevation rotor $1894 11p166700 Guy Cable (6700 Ib rating) $.60/1t
van Gorden 1 1 Balun $11 | BNB6 BO-10 mir KW Balun W/Coax Seal §22| KLM EL-3000 Moon Tracker Elevation Rotator  $343| g0, Gable End (for 2100/4000 cable) $6.95
G
Van Gorden Center Insulator $6 ; (Slam'iﬂldkﬂ ‘anglc.fl:nss';g/ﬂ \ 9902LD Cable End (for 6700 cable) $7.95
st vinyl jacket 2- -#22 ga) | Socketfast Potting Compound (does 6-8 ends). ~ $12.95
HUSTLER 6BTV 80-10 mtr Vert $129 -—:% Heavy Duty B Cond cable $.36/ft ——
481V 40-10 mir Vert $89 58TV 80-10 mir Vert $109| MOSLEY (vinyl jacket 2-#16 & 6-#18 ga) | GALVANIZED STEEL MASTS
G6-1448 2-mir Base $89 G7-144 2-mir Base $119|Pro37 7-el Triband Beam $469 Heavy Duty Steel Masts 2 in 0D - Galvanized Finish
Wobile Resonators |10m | 15m | 20m | 40m | 75m | CL-33 e-el Triband Beam $279] SOUTH RIVER ROOF TRIPODS Length 5FT 10 FT 15 FT 20 FT
200W Standard  [S12 [S12 | $15] $18 | $22 | TA-333-el Triband Beam $249| HDT-3 3 ft Tripod $19  HODT-5 5 #t Tripod $29| 4270 wall $79
2KW Super $18 | $20 | $22| $26 | $36 | TA-33JR 3-el Triband Beam §189| HDT-1010 ft Tripod  $49  HDT-1515M Tripod $89 | 45y wall $129
Bumper Mounts - Springs - Foiding Masts in Stock! | 1A40KR 40 mtr Kitfor TA33 $1191 Keavy Duty Tripods include mig hdw-UPS Shippable 25 in Wall §249
TEXAS TOWERS poie ks
(214) 422-7306
Div. of Texas RF Distributors Inc. Store Hours: Mon-Fri: 9am - 5pm
1108 Summit Ave., Suite 4 » Plano, Texas 75074 Sat: 9am - 1pm
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COMMUNICATIONS EQUIPMENT SALE!

KE NWOOD TEN-TEC

ICOM |C-751A LIST PRICE $1399 TS-930S8 LIST PRICE $1799 FT-757GX LIST PRICE $829
CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! T
CORSAIR List $1169

SALE PRICE $999!

NEW 3KW Amplifier
Model 425 Titan

ICOM IC-745  LIST PRICE $999 TS-4305 LIST PRICE $899.95 FT-726R LIST PRICE $829 List $2495
CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL PRICE
FT-209RH TEN-TEC
NEW High Tech New 2M HT
T L3 | omt H-;g i Full Featured!
ot < r List $319

5 Watt Output Sale $279.95!

IC-27A, IC-27H, TW-4000A
IC-37A, IC-47A With FREE VSI Voice NOW IN STOCK 4229 2KW Tuner Kit $189.95!
All Now Available Synthesizer and MA-4000 CALL FOR YOUR

Call For Special Sale Prices! Dual-Band Antenna SPECIAL PRICE

Save $§3! Only $599.95 Save $85 &—1

“SALE!
NEW RTTY/CW COMPUTER
INTERFACES

i L ThaSriAsHon CRI-100 List $249 SALE $229.95! g{;-gg ggjo’:“LZHnggg
IC-471A 70 cm 25 Watt FM Mobile CRI-200 List $299 SALE izse 95! ST442 440 MHZ H.T. ...
Perfect Oscar Equipment ) ) 15202 2m SSBIFM H.T.......

Call For Special Prices! Call For Your Special Price

CWRB6850 KDK FM2033
|C-02AT TR-2600 RTTY/CW List $339.95 Sale $299.95
New 2m HT o TERMINAL e
et e S
Cayyy \\“.‘eo s ¥ e -
For Yo, \‘\"95\1«\00““‘ ™ ese @ ’ . @
Spec‘ ur ‘“95 “5‘ \Ne List $999 SALE $749.95!
Prj ‘al = O 0 \ *o\) ce Other HAL Products On Sale
cer | N0t o8 St U tmn ymes [rowo weowen seners
A\ A\ CT2100/KB2100 $74995 RS2100 $28095 | HL3OV 2m Amp 2-30 FM 59.95
(Vs eC CT2200/KB2100 $949.95 ST5000 821995 | HL32V 2m all-mode Amp 2-30 75.00
DSK3100 $104995 ST6000 $649.95 HLB2V 2m Amp & Preamp 10-80 139.95
ARQ1000 $649.95 KG-12 $169.95 | \y 160v 2m Amp & Preamp 2/10-160 28895
HL20U 440-450 MHz Amp 2-20 9895
AAIIFYAIEE, AMPLIFIER ASTRON POWER SUPPLIES mAE IR e i
LTI N WA SALE! Heavy Duty - High Quality - Rugged - Reliable

® Input Voltage 105-125VAC Output 13 8VDC = 05V

® Fully Electromically Regulated—5mV Maximum Ripple

@ Current Limiting & Crowbar Protection Circuits

® M Series With Meter—A-Series Wilhou! Meter A—c CP-1 COMPUTER PATCH
List $239.95 SALE $189.95!

K< Kantronics

Model Cont. Amps ICS Amps Price

B1016 Rk 4 . s | | CP1-20 .............$219 CP1-64 $219 :
$249 RS7A 5 ’ | f MP-20...........§129 MP-64 $1 ' :
RS124 2 2L 1 VIC-20 MBA Texi $79 C-64 MBA Text . $79 \ L A
Model Band Pre Input Output DC  Sale | |AS20M 6 20 109 All AEA Keyers, Antennas & Accessories z hd
amp Pwr  Price ASISA 25 5 135 In Stock! “4l cey

A1015 6M  Yes 10W 150w 204 3249 | |RSISM 25 3% 148 — m-exd

823 M N 2w wow A s 79 | |RSS0A 37 50 ed P e— t >

8215 M ves 2w 150w 224 szs0 | | Rssom 7 50 29 - e | T

B108 M Yes 10W BOW  10A 8159 : O :E;;"’Oé’ée' 5

B1016 M Yes 10W  160W  20A $249 e L ol -

B3016 M Yes 30W  160W  17A $199 The Interface Reg. $169.95 Sale $129.95

c22 20 No W 20W  SA $79 MFJ 1224 COMPUTER INTERFACE $89.95 | The Interface Il Reg. $269.95 Sale $239.95

C106 220 Yes 10w BOW 10A $179

C1012 220 Yes 10W 120W 20A 3259 202B Noise Bridge..............$59.95 | Apple Amior

D24 40 No W W BA $179 250 2KW Qil Load. o vras s 2 S00.99 SoftHamtext...$139 VIC-20 Hamsoft ....49

DIION 440 No  10W  100W 20  $280 422 IagyerlPadd!e 188995 | VIC-20 Amtor Soft 89 Hamiext VIC-20 .... 99
901 300W Tuner . . . . $59.95 Model 64 Hamtext Model-64..99

AC 1 Remote Control for Mirage Amplifiers s24 -

NP1 8nd MP.2 Peak-Resding Watimele! 399 MODEL RS-50A | 940 Ga00 W Tuner ot Amor Soft........89 Atari Hamsoft........49

Telephone

——— TEXAS TOWERS (144227306

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 ® Plano, Texas 75074
m, Monday-Friday 9 AM - 5 PM Saturday 9 AM - 1 PM

More Details? CHECK — OFF Page 128 February 1985 [ 65
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Build a compact,
powerful, portable
unit for under $300

mobile solid-state kilowatt
HF linear amplifier

Not too long ago my mobile kilowatt linear amplifier
barely fit inside the trunk of my car and raised havoc
with the electrical system each time a heavy load was
applied. Because the efficiency of the old tube-type
linears was low, the current drawn from the battery
was high. Sometimes it even caused the car to stall.
But progress in transistor technology has brought the
mobile HF linear within reach of most Amateurs. If
you're handy with a drill, a screwdriver, and a solder-
ing iron, you're an ideal candidate for this project. No
special skills are required beyond the desire to own
a high-power mobile linear and the willingness to do
some assembly work.

The efficiency of the amplifier is as high as 70 per-
cent, depending on the condition of your battery and
the accuracy of your antenna match. With a DC in-
put of 830 watts, output power on 75 meters is as high

I ]
table 1. Test data on amplifiers matched for low end
of HF band (2-7 MHz)
input
band drive CW power out
(meters) (watts) VSWR in (watts)
160 35 1.2 500
75 30 1.2:1 500
40 45 1521 450
20 50 2.0 450
15 50 2.5:1 350
e . ]

as 580 watts. The total cost for the entire circuit —
assuming a good supply of junk box parts is available
— should be under $300. If you can get the transistors
for free, the amplifier shouldn’t cost you more than
$150.

amplifier circuit description

The linear amplifier consists of four amplifier
modules capable of PEP power output levels in excess
of 150 watts each (see fig. 1). Each module uses a
pair of 75 watt RF transistors in a push-pull configura-
tion for maximum efficiency and lowest possible
distortion (see fig. 2). Both input and output im-
pedances of each transistor module are preset at 200
ohms, which makes combining relatively easy. The in-
put and output divider/combiner provides an ideal
match with very low loss from the modules to the in-
put/output connectors (see fig. 3).

A drive requirement of 50 watts was selected to
allow the amplifier to be used with the standard ex-
citers at reduced output. The actual gain of the
amplifier depends on the frequency used and the tran-
sistors selected for the project. | had good results with
the TRW PT9784 type. The transistors are slightly for-
ward biased for good linear performance and max-
imum efficiency. No fancy biasing circuits are need-
ed; just a few inexpensive resistors and a diode are
sufficient. | found that temperature stability was not

By Frank Kalmus, WA7SPR, 7016 NE 138th
Street, Kirkland, Washington 98034
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L R0l Rioz 4 WAY
VY A DIVIDER
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3 +13.6V —_—
RIO I
100 1 ]
/7E L

Ti02

4 WAY
COMBINER

N-C. fLi-3 J2 outeut
T\( L.P )
Y FILTER
N.O. ‘

|K2

B
A4
150W
|AMP.
T8I J3
: PYT
{50°F 2
AMPERES
=Y 7 s
+13.8V vl \ — 60X O +
RI04 c RIOS ;—Eﬂ o Ty
390 Ml 390
11 12
TRANSMIT %DVSER
fig. 1. Mobile kilowatt block diagram.
a problem even when the unit was operated on CW ]
. . item description quantity
for long periods of time. The two relays that form the 8 bead, shield 3
c1,C2 capacitor, SM 750 pF 2
Cc3 capacitor, 0.01 uF, 50 V 1
c4 capacitor, 47 uF, 35 V 1
+13.6V C5 capacitor, 220 uF, 35 V 1
CR1 Ccé capacitor, 0.01 uF, 1 kV 1
+cs CR1 diode, MR500 1
[B) 47 uF Q1,Q2 transistor, RF, 75 watts 2
RS TRW PT9784 or Motorola MRF454
T ey Jes and MRF412, MRF458
0 Q0 W R1-R4 resistor, 10 ohm, 1/2 watt 4
H‘E 01 R5 resistor, 50 ohm, 5 watts 1
. PC board 1
\ T1 transformer, input 1
T2 transformer, output 1
5w l T2 150W
e O outpuT fig. 2B. Parts list for 160-watt RF amplifier {four required)
50 OHMS _ 1 200 OHMS 1g. . Farts list Tor wa ampilitier requireaq).
T/R switching are keyed by the PTT line, which is
NOTFES: UINLESS OTHERWISE SPECIFIED - . . « «
*FESISTON VALUES ARE N OHMS #5% /2w wired for 12 volts input from the transceiver in transmit
7. 7APACITOK VALIUES ARE ‘N MiCRDFARADS . , . X
; mode. If your exciter doesn’t provide you with 12 VDC
T1 input transformer . . .
] o when keying the microphone, you can rewire the PTT
quantity description relay circuit so it will key when a ground is provided
2 ferrite bead, 2643006301 from the exciter.
2 PC board ends The T/R switch provides automatic switching be-
2 brass rod, 3/4 inch (small rod) . L . .
tween the receiver and the amplifier during transmit
T2 output transformer and receive modes as well as during exciter ‘’barefoot”
2 ferrite bead, Stackpole No. 57-2857 operation {see fig. 4). When the circuit breaker is
2 PC board ends switched off, the amplifier is bypassed. With the DC
2 brass rod, 1-7/16 inch (large rod) power breaker in the ON position, the linear is

fig. 2A. Schematic of basic building block: the 150-watt
amplifier.
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switched on every time you key the microphone; you
are then transmitting at a kilowatt without having to
worry about high voltages or battery drain.
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fig. 3A. Interconnection diagram for 4-way input splitter
and output combiner.

automobile battery and electrical system should not
have any problem powering this amplifier. It is,

description quantity
PC board 2
bead, Stackpole No. 57-2857 4
standoftf, Sealectro, 9

023-5702-000-709
insulator, H.H. Smith No. 2604
resistor, 220 ohm, 2 watis
No. 16 buss — 4-1/2 inch
sleeving — 2.9 inch (teflon)

@ o @ -4

fig. 3B. Parts list for 4-way input splitter and output
combiner.
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3 <6 o
band
(meters) L1 L2 L3 Ct €2 €3 €4 C5 C6 C7
75/80 20 1.6 16 458 78 848 370 760 296 290
40 1.2 09 09 282 47 526 229 470 180 180
15/20 04 04 04 94 15 182 82 164 68 68

fig. BA. Low-pass filter schematic, parts placement
diagram, and component values.

..TO AMPLIFIER OUTPUT
_»TO +12 vDC
T.erTT

TO AMPLIFIER QUTPUT /717

fig. 4. Transmit/receive, switch connections.

ftem description quantity
C1 itor, 390 pF, 2 kV, 5 percent 1
c1 capaclror, 68 pF, ceramic, 3 kV, 5 percent 1
c2 capaclror, 39 pF, ceramlc, 3 kV, 5 percent 2
Cc3 P 390 pF, , 2 kV, 5 percent 2
[ok] pac BB pF, i 3 kV, 5 percent 1
cq pacitor, 270 pF, ic, 2 kV, § percent 1
Cq itor, 100 pF, lc, 4 kV, 5 percent 1
Cc5 capacltor, 390 pF, ceramic, 2 kV, 5 percent 1
Cc5 pacitor, 270 pF, Ic, 2 kV, 5 percent 1
Cc5 pacitor, 100 pF, ic, 4 kV, 5 percent 1
Ccé pacitor, 120 pF, , 3 kV, 5 percent 2
cé ' 56 pF, ic, 3 kV, § percent 1
c7 capacl!or, 120 pF, ceramic, 8 kV, 5 percent 2
c7 capacitor, 50 pF, ceramic, 3 kV, 5 percent 1
L1 Inductor, 2 uH 1
L2,L3 inductor, 1.6 uH 2
PC board 1

fig. 5B. Parts list for FL1 filter subassembly (75 and 80
meters). Note: In this and other parts lists, repetition of
the line designation signifies adding these components
to make one effective component. For example, under
C1, 390 and 68 pF capacitors are combined to achieve
458 pF.

The input attenuator consists of a resistive power
divider that incorporates high frequency compensa-
tion to achieve bandpass response flatness. The
resistors used are of the "'non-inductive’’ type and are
rated at 25 watts.

A 60-ampere panel meter monitors the DC current
drain from the battery. (This was achieved using a
40-amp meter. The dial reading is multiplied by 1.5.)
On CW it is possible to get readings as high as 60
amperes. Though difficult to read on the meter, PEP
currents on SSB are as high as 75 amperes. The
average SSB power consumption is less than 200
watts, or about 15-18 amperes DC. The average

item description quantity
Cc1 capacitor, 100 pF, ceramic, 4 kV, 5 percent 2
c1 capacitor, 82 pf, ceramic, 5 kV, 5 percent 1
c2 capacltor, 47 pF, ceramic, 3 kV, 5 percent 1
c3 capacitor, 270 pF, ceramic, 2 kV, 5 percent 1
c3 capacitor, 200 pF, ceramic, 3 kV, 5 percent 1
Cc3 56 pF, 3 kV, 5 percent 1
C4 capacltor, 100 pF, caramlc, 3 KV, 5 percent 1
[o2} , 82 pF, , 5 kV, 5 percent 1
C4 capacltor, 47 pF, coramlc, 3 kV, 5 percent 1
[+]} capacitor, 270 pF, ceramic, 2 kV, 5 percent 1
Cs cnpacnor, 200 pF, caramlc, 3 kV, 5 percent 1
c6 p , 68 pF, , 3 kV, 5 percent 1
cé spacitor, 56 pF, le, 3 kV, 5 percent 2
c7 pacitor, 68 pF, ic, 3 kV, 5 percent 1
Cc7 pacitor, 56 pF, ic, 3 kV, 5 percent 2
L1 Inductor, 1.2 uH 1
L2,L3  inductor, 0.9 uH 2
PC board 1

fig. 5C. FL2 filter subassembly (40 meters). See note in
fig. 5B.
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however, suggested that you use at least No. 8 wire

item ‘ description quantity fOI’ the DC pOWEF cable.
Cc1 capacitor 47, pF, ceramic, 3 kV, 5 percent 2
c2 capacitor, 15 pF, ceramic, 5 kV, 5 percent 1 o u - -
C3  capacitor, 82 pF, ceramic, 5 kV. 5 percent 1 fi |ter|ng coohng and testing
gg capacitor, ltz)o gF, ceramic.sdktv. 5 percent 1
capacitor, 82 pF, ceramic, ., 5 percent 1 - H . -
Cs  capacitor. 39 pF. ceramic. 3 k. 5 percent ; fRF flltenng4los necessary to meet FCC reqilrerr;enf
capacitor, 56 pF, ceramiic; ARV, 5 percent of minimum 40 dB harmonic rejection (see fig. 5)
C5 * capacitor, 68 pF, ceramic, 3 kV, 5 percent 1 il § X } & & X
C6  capacitor, 68 pF, ceramic, 3 kV, 5 percent 1 seven-pole elliptical filter is used in the 75-meter unit.
c7 capacitor, 68 pF, ceramic, 3 kV, 5 percent 1 : S
L1 inductor, 0.4 uH 1 Typical harmonic performance was better than 50 dB
L2.L3 inductor, 0.37 uH 2 . .
PC board 1 down from the main carrier.

\ Cooling was found to be no problem on SSB.
Average voice conditions will not cause dangerous
overheating if the amplifier is mounted in a well-
ventilated area. But just in case, a temperature sen-
sor switch inserted in the T/R relay circuit will shut
the amplifier down if the temperature exceeds a preset
level of approximately 150 degrees F, thus preventing
serious damage to the equipment.

After all the assembly and wiring are done, some
preliminary testing is required before applying power
to the amplifier (see fig. 6 for overall assembly parts
layout). Using an ohmmeter, connect the black lead
to ground and the red lead to the 12-volt line to make
sure there are no shorts. Connect the red lead to each
collector of all eight transistors to check for short cir-
cuits. Measure approximately 2.5 ohms to ground at
each base and 12.5 ohms to ground at each collec-
tor. Measure continuity from the center pin of the in-
put to the center pin of the output connector.
However, neither one of the RF connector center pins
should read short to ground.

fig. 5D. FL3 filter subassembly (15-20 meters). See note
in fig. 5B.

All components are clearly visible in bottom view of kilowatt

linear amplifier. Because this mobile amplifier was designed for
I | |
I = = ‘ " 1 Fr
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fig. 6A. Overall assembly and parts location guide.
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150W-12

fig. 7C. 150-watt amplifier printed circuit board.
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AMATEURTELEVISION

ATV TRANSMITTER/CONVERTER
ALL YOU NEED IN ONE BOX

ATy TSGR CoN. o0 $399 delivered
—a’b ‘r&—’@; s TC-1 plus

® OVER 10 WATTS PEP OUTPUT. Crystal controlled continuous
duty transmitter. Specify 439.25, 434.0, 426.25 standard or other
70 cm frequency. 2 freq. option add $26

e BASE, MOBILE, or PORTABLE. Use the builtin AC supply or
external 13.8 vdc. Do parades, Marathons, CAP searches, etc

® TWO VIDEO AND AUDIO INPUTS for camera, TVRO, VCR, or
computer. Wide bandwidth for broadcast quality color video and
computer graphics. Standard broadcast subcarrier sound which is
heard thru the TV speaker

® RECEIVE ON YOURSTANDARD TVSET tuned to channel 3 or 4
Sensitive varicap tuned TVC-2L downconverter covers simplex and
repeater freq. over the whole 420-450 mHz 70 cm amateur band

® ATTRACTIVE 10.5 x 3 x 9 CABINET.
CALL OR WRITE FOR OUR CATALOG or more information on

ATV antennas. transmit modules. cameras. etc. or who is on in your area
See chapter 14 1984 ARRL Handbook

TERMS: Visa, Mastercard, or cash only UPS CODs by telephone or mail
Postal money orders and telephone orders usually shipped within 2 days All
other checks must clear before shipment. Transmitting equipment sold only
to icensed amateurs, verifiable in the 1984 call book

(818) 447-4565 m-f 8am-6pm pst.

P.C. ELECTRONICS = &

Tom WB0ORG Maryann WB6YSS Arcadia CA 91006
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4 Coaxial Antenna Relays

Free Antenna Accessories Catalog

Remotely select up to 9 antennas

< = from your transmitter, using only one
' coaxial cable Environmentalized, high
4 o power and low loss

W2AU and W2DU Baluns»

Our baluns, center insulators and in-
sulators have been preferred for 20
years by Hams, industry, and the armed
forces. Protect against TVl and lightning
1.8-200 MHz

2g

Send For Yours Today»

Don't delay. Call or write today. and
we will send you free literature which
fully describes our Ham antenna ac-
cessory product line

Dealer inquiries also welcome.

A

.

«W2VS Antenna Traps

Add these traps to your dipole and
get low SWR on 2 to 6 bands, depen-
ding on how many you add. Antenna
wire and custom kits also available

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-448-1666 TWX 710-541-0493
NY/HI/AK/Canada (Collect) 315-437-3953

A

|A Division of Microwave Filter Co.. Inc

v 148
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item description quantity
cabinet panel, front 1
and panel, rear 1
heatsink cover, bottom 1
I b A ing 1
heatsink, 15 inches, Thermalloy No. 6130 1
Al1-A4 amplifier, RF, 150 watt 4
cB1 circuit breaker, 60 amps, Airpax 1
No. UPGX6-1-52-503
CR101,CR102 1N4002 diode 2
FL1-3 filter, low-pass 3
n lamp, LED red, Monsanto No. MV5053 1
[F4 lamp, LED green, XC556-G 1
J1,J2 connector, Amphenol No. S0238 2
J3 connector, PTT, Cinch No. $-302-AB 1
Ja connector, DC power, H.H. Smith No. 269RB 1
K1,K2 transmit/receive relay, Guardian
No. 1365PC-2C-12 VDC 2
M1 meter, 0-60 amperes 1
R101, R102 resistor, non-inductive, 12 ohm, 25 watt 2
R103 resistor, non-inductive, 100 ohm, 10 watt 1
R104,R105 resistor, 390 ohm, 1/2 watt 2
T101,T102 divider/combiner 2
T/R PC board 1
cables, various, 50 ohm 16
lockwasher, No. 4 95
screw, 4/40 x 3/8-inch round 24
screw, 4/40 x 1/2-inch round 7
screw, 4/40 x 5/16-inch round 16
screw, 6/32 x 5/16-inch flat 10
screw, 6/32 x 5/16-inch round 6
spacer, 1/4-inch 7
standoff, teflon, Useco No. 1456 3
washer, No. 4 flat 48
TS1 thermal switch,
Therm-o-disc No. CLR 160° 1
fig. 6B. Parts list for overall assembly.

single band operation, a single low-pass filter was in-
stalled. If you want to use yours on more than one
band, you can build the three filters described in the
parts list and use them externally. If you decide to do
so, be careful not to operate the amplifier on the
“wrong’’ band for the filter used; doing so can cause
permanent damage to the amplifier. It will also be
necessary to delete the built-in filter unless you install
the 15-20 meter filter internally and use the two other
filters externally. The built-in filter will automatically
pass both other bands if left in permanently.

conclusion

Although a complete and detailed parts list, in-
cluding schematics and PC board layouts (see fig. 7A,
B, C), has been provided, this article is intended for
use by the licensed Radio Amateur only. Additional
information can be provided by the author at the
reader’s request by mail only, provided the request is
accompanied by a copy of a valid Amateur Radio
license and a SASE. No other inquiries will be
answered.

This amplifier was designed to be used on
160/80/75/40 and 20 MHz. Any attempt to extend the
frequency range will most likely result in the destruc-
tion of the RF power transistors.

Parts for this project are available from the author
at $495.00 for all parts included in the parts list, or
$339.00 for all listed parts except transistors. Only one
filter (for 15/20 meters) is included in these packages.
Contact Frank Kalmus, WA7SPR, 7016 NE 138th
Street, Kirkland, Washington 98034, for information.

ham radio




¢ AEA * BENCHER
¢ ALLIANCE * BUTTERNUT

e ANIXTER MARK e CENTURION
« ASTRON « CES

o AVANTI

DE « COMM SPEC
e » CUSHCRAFT
* BEARCAT * DAIWA

CALL TOLL FREE 1-800-821-7323

MASTERCARD, VISA & C.0.D.'s WELCOME

Versatile Lab Power Supply

« 0-30 VDC at 0-2A « Excellent Regulation * Ripple
& Noise — 500 uV RMS ¢ Built-in Short-Circuit and
Overload Protection

Model 3002A features continuously adjustable current
limiting and precision constant voltage/constant current
operation with “automatic crossover.” This lab-grade unit
can also be used as a current regulated power source.
Options: 10Turn Voltage and Current Controls, $25.00 ea.
(can be ordered individually).

Also available... TRIPLE MIGHTY-MITE LAB POWER
SUPPLY: Three Fully Regulated DC Outputs; two

0-25V/0.5A and one fixed 5V/3A, Variable Tracking &
Independent Modes, Dual Panel Meters. Other models

to 60 VDC, to 12A.

TERMS: Check, Money Order or COD. COD's $2.00 extra.
Add $3.50 for shipping & insurance in 48 states. Please
contact our Sales Department for other shipping rates.
lllinois residents add 7% sales tax.

__ Free Literature On Request

-+ ELECTRO INDUSTRIES
4201 W. IRVING PARK BLVD., CHICAGO, IL 60641
312/736-0999 135

FEBRUARY SPECIAL
KDK 2033 $249.95

CALL FOR SPECIAL SALE PRICES

* HUSTLER * MFJ

¢ HYGAIN ¢ MICROLOG

* ICOM * MIRAGE

* KANTRONICS * SANTEC

* KENWOOD * VANGORDON
* KLM * WELZ

* LARSEN * YAESU

2900 N.W. VIVION RD.
KANSAS CITY, MISSOURI 64150
816-741-8118
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POCKET SIZE FAST CHARGER

Fast charge your hand held radio battery
packs to full capacity in as little as 45
minutes. Example: Fully charge |-COM

BP-3 in 30 to 45 minutes.

VERSATILE - Works on 115V. A.C. or 12V. to 24V.
D.C.and turns itself off automatically when battery
reaches full capacity. Use at home or in auto,
airplane, boat, R.V. or anywhere there is house

current or 12V. to 24V. D.C. available.

FEATURES -

1. New Hybrid thick film integrated circuit developed for this
chargercontains all measuring and control circuitryinasingle
chip. Laser trimmed precision resislors

Small size - can be carried in your pocket

High impact molded plastic case

Reverse polarity protection built in

Internally fused

Full 1 year warranty

Completely solid state circuil measures charge constantly
and turns off automatically when cells reach full capacity

8. Charges atoptimum rate without any perceptible heating of

~NoUswN

| o $65.00

JAN
—R\D ~ N—CGRF ——
\VJ
Dealer inquires invited

19780 Temescal Canyon Mail orders to: .- 150
Corona, Calif. 91719 P.O. Box 2679
(714) 734-6179 Corona, Calif. 91718

More Details? CHECK —OFF Page 128
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B 376 MORE PAGES THAN
LAST YEAR

M 17 MORE CHAPTERS

® OVER 1700 GIRGUIT
DIAGRAMS AND
ILLUSTRATIONS

The ARRL 1985 HANDBOOK FOR THE RADIO
AMATEUR is the largest ever! Besides the new name
and cover. this edition contains new typesetting
throughout. There are more construction projects
than ever before. A separate section has been added
containing PC etching patterns on special paper which
can be used as positive film. Compare the contents of
this book with an older edition and see how much
material really has been added. The 1985 HAND-
BOOK is the biggest and best ever!.

Price: Paper edition: $15 in the U.S.,
$16 in Canada and elsewhere. Cloth
edition: $22.50 in the U.S., $24.00 in
Canada and elsewhere. Payment in
U.S. funds, checks must be drawn on a
bank in the U.S. Available from your
radio store or from:

ARRL, 225 MAIN STREET

NEWINGTON,CT 06111 U.S.A.

CONTENTS
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1. AMATEUR RADIO
2. ELECTRICAL FUNDAMENTALS
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Garth Stonehocker, KORYW

more on
ionosphere matching

A method of tailoring an anten-
na system for maximum signal at a
DX location was presented in last
month’s column. A short computer
program for determining the angle of
the maximum signal lobes from hori-
zontal antennas, for specific antenna
heights above ground, was included.

Correlating this take-off angle with
distance requires a few calculations,
however. For an approximation, first
divide the distance between the trans-
mitting and receiving location (deter-
mined from a map with mileage
markers or a globe} into equal interval
hops. Then, using this hop distance,
refer to fig. 1 to find the required
departure (or take-off) angle.

But how can you determine which
of the several ionospheric heights pro-
vided in fig. 1 should be used? Sim-
ply refer to table 1, which indicates
representative mid-latitude heights ap-
propriate for use at various times of the
day. Using fig. 1 and table 1 for the
computer program modifications
shown in fig. 2, you have sufficient
information to determine the antenna
height that will enhance your DX
performance.

To use table 1, add the increment
(cumulatively) for each month be-
tween the months listed or subtract
the increment after June. For example,
the height of the ionosphere in March
at noon local time is: 235 + (33+2) =
301 km. For those who have a com-
puter, the MINIMUF 3.5 program can
be used to obtain several useful oper-
ating parameters, including take-off
angle (departure angle} for the path
of interest.” Modify the program by
inserting the new lines indicated in
fig. 2.

DX FORECASTER

This modification provides an hourly
indication of MUF with great circle dis-
tance in kilometers, azimuthal bearings
to station and take-off angle in degrees
for the path.

last-minute forecast

The second week of the month is
expected to favor DX on the high
bands, with 10 to 30 meter perform-
ance correlating with the beginning of
a more energetic flux and sunspot
period for the year. Transequatorial
propagation, enhanced by any geo-
magnetic field disturbances toward the
end of the week, should provide the
best openings of the month.

Listen to WWYV at 18 minutes after
the hour for high values of the A and
K indices. The last week will probably
be best for low-band operation al-

though there is a probability that the
geomagnetic field will also be dis-
turbed then. Work the stations while
you can before the static builds over
the coming months.

No significant meteor showers are
scheduled to appear in February. A full
moon will occur on the 5th, with its
perigee on the 8th.

band-by-band summary

Ten meters will be open (local time) to
the southeast for a short period before
noon, to the south at noon, and to the

southwest in the afternoon. The open-

ings will be longer and more frequent
when the solar flux is at its 27-day
cycle maximum.

Fifteen and twenty meters, almost
always open to some part of the world,
will be the main daytime DX bands.
Twenty should stay open on long
southern paths into the night, while 15
will drop out in the late afternoon.
Operate 15 first and move down to 20
meters. DX is 5000 to 7000 miles (8000
to 11,200 km) on these bands and one-
long-hop transequatorial propagation
is also possible even more often than
on 10 meters. In addition transequa-

table 1. Approximate diurnal height of ionosphere during the year.

local time: midnight 6 A.M. noon 6 P.M.
height (km): all 283 265-290 235-400 225-310
increment: 5 33 30
month: January January Equinox
- June - June - June

700 p—

800 p—

500

400

300 L‘

200 3—

VIRTUAL HEIGHT IN KILOMETERS

100

10 12 18 20

24 28 32 36 40 44 46 525660 7080

ANGLE OF DEPARTURE DEGREES, A

fig. 1. Transmission curves showing vertical angles.
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New From
Butternut®

HF2V
DX The 80 & 40
Meter Bands

The HF2V is the perfect complement
for the Ham who already has a beam
antenna for 10-15-20 meters. Add 80
and 40 meters (160 meters with an op-
tional resonator kit) with a trim-looking
vertical that can be mounted almost
anywhere.

With the decline in sunspot activity,
the HF2V's low angle of radiation will
get you DX on the low bands - - even
when 10-15-20 meters are ‘‘dead.”

Automatic bandswitching. No lossy
traps. Double wall tubing on the bottom
section. Stainless steel hardware. Full
Ya wavelength on 40 meters.

Height: 32 ft. --Self supporting
Power rating: legal limit
VSWR: 2:1 or less
40 Meters: Full CW & Phone
band
80 Meters: 90 kHz

Add-on resonator kits available for
160-30-20 meters.
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Write for our FREE CATALOG.

m BUTTERNUT

ELECTRONICS

405 East Market Street

Lockhart, Texas 78644
(512) 398-9019

HOLIDAY CLEARANCE SUPER SAVINGS !'!!

for all of your amateur rodio need
FEATURING

lvamromcs :

ICOM, AEA, L ARSEN, VAN GORDEN, VIBROPLE X,

el ncs T AL SO COMN, LEADING EDOS HIGH QUALITY MODULES FOR
WRITER, ELEPMANT DISFS, RAMSEY ELCCT REPEATERS, LINKS, TELEMETRY, ETC.

Wosloun New Youks finasl amalir radip deater !

915 North Main Street

Jamestown, New York 14701.- 1 PH. (716)664-6345
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OR
MODEL

SG-100F

MADE IN $429.95
Usa delivered

e Covers 100 MHz to 199.999 MHz in
1 kHz steps with thumbwheel dial e
Accuracy +/— 1 part per 10 million at all
frequencies = Internal FM adjustable from
0to 100 kHz at a 1 kHz rate » External FM
input accepts tones or voice ® Spurs and
noise at least 60 dB below carrier  Qut-
put adjustable from 5-500 mV at 50 Ohms
e Operates on 12 Vdc @ ' Amp e
Available for immediate delivery » $429 95
delivered » Add-on accessories available
to extend freq range, add infinite resolu-
tion, AM, and a precision 120 dB attenuator
e Call or write for details ® Phone in your
order for fast COD shipment

VANGUARD LABS
196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 - 105

MICROCOMPUTER
REPEATER CONTROL

v 122

Introducing the MICRO REPEATER CONTROLLER RPT-2A. a new
concept in LOW COST. EASY TO INTERFACE. microcomputer
repeater control Replace old logic boards with a state of the art
microcomputer that adds NEW FEATURES, HIGH RELIABILITY
LOW POWER, SMALL SIZE, and FULL DOCUMENTATION 1o your
system Direct interface (drop in) with most repealters. Detalled in
terface information included Onginal MICRO REPEATER CONTROL
article featured in QST Dec 1983

RPT-2A Kit 6nly $119 L)ms $3.00 shipping
PROCESSOR CONCEPTS @

P.O BOX 185
FORT ATKINSON, WI 53538 -
(414) 563-4962 7pm-10pm evenings V/SA

\ CALL OR WRITE FOR FREE CATALOG AND SPECIFICATI( WJ

CALLMARK COMPUTERS
Presents two new programs for
Radio Shack Color & IBM PC

(Specity Tape or Disk)

SATELLITE UTILITY
A very uselul utity for anyone selling, con
structing or designing TVRO systems Many
useful calculations include some of the
following. * Parabolic Dish Ethciency * Polar
Antenna Oftset * Margin tests ¢ Geo-Sat
locations * Parabolic Dish Design, Beam width
side lobes ® C/N and S/N noise ratio
This program 1s avallable for the TRS-80 Color
computer for $34 95 and the IBM PC clone will
be available for $7995 U S

SOLAR OUTAGES

This program determines the days at which a
Solar outage occurs from any location on the
earth Il also calculates the dish beamwidth
azimuth and elevation when the coordinates are
imputed. This program is extemely useful for
anyone using Satellite media for a commercial
use This program 15 available for the TRS-80
Color computer for $11 95 and the IBM PC clone
will be available for $2995U S

Callmark Computing
Box 371, Nelson, B.C. Canada - 108
V1L 5R2
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The italicized numbers signity the bands 10 try during the transition and early morning hours, while the standard type provides the MUE during “'normal” hours

*Look at next higher band for possible openings.
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652 H2=-176+{1490/M2)
653 REM CALC T.p. ANGLE
654 Q5=ATN(H2/Q4)

655 Q6=Q5%R}

1071 Ql=Gl*Ri*111.12
1072 J1=0

1074 Jl=1

1075 Q2=Q1

1076 FOR Jli=1 TU 6
1077 Q2=Q2-4000

1079 NEXT J1

1080 Q3=QL/(J1+1)
1082 Q4=Q13/2

1085 K6=1.59*G1

»

1115 £3=100

1274 F=ACS(E}*R]
1276 F1=360-F

1772 F2=G2/M9
1776 IF F2>F3 THEN 1779
1776 F3=F2

1782 G3=G2
1784 M2=G3/F3

1788 M2=2.2

’

695 PRINT "GREAT CIRCLE DISTANCE, XMTR TO RCVR=%,Ql
696 PRINT "GREAT CIRCLE BEARING=",F,"UR",F|
698 PRINT "TAKE OFF ANGLE=",Q6

1073 IF Q1<4000 GO YO 1080

1078 IF Q2<4000 GO 70 1080

1271 REM CALCULATE BEARING, XMTR T0O RCVR, F
1272 E={SIN(L2)~-(SIN(LL1)*COS(G1)))/(COSILL)*SIN(GL))

1786 IF M2>2.2 GO TO 1790

4 fig. 2. Modified MINIMUF 3.5 program listing.

torial propagation will favor evening
hours during periods of high solar
flux and disturbed geomagnetic field
conditions.

Thirty and forty meters are both day
and night bands. Intermediate dis-
tances (1000 to 1500 miles or 1500 to
2200 km) in any direction represents
daytime DX. Nighttime DX on these
bands may be expected to offer
greater distance paths than on 80
meters and, like 80, follow the dark-
ness path across the sky. Reduced
midday signal strengths and distances
may occur on days of high solar flux
values or periods of anomalous ab-
sorption, with 30-meter openings dis-
appearing in the pre-dawn hours on
the morning after a high solar flux
value has occurred.
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Eighty and one-sixty meters will exhibit
short-skip propagation during the day-
light hours and lengthen for DX at
dusk. These bands follow darkness,
opening to the east just before your
sunset, swinging more to the south
near midnight, and ending up in the
Pacific areas during the hour or so
before dawn. Except for daytime short-
skip signal strengths, high solar flux
values hardly affect these bands. On
some days, however, the condition
known as anomalous absorption will
diminish day and night signal
strengths. The 160-meter band opens
later and ends earlier.
reference

1. Robent B. Rose, K6GKU, “"MINIMUF: A Simplified
MUF-Prediction Program for Microcomputers,” QST,
December, 1982, page 36.
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THE MOSTAFFORDABLE
REPEATER ks

ALSO HAS THE MOST IMPRESSIVE |
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)

HIGH-PERFORMANCE
RECEIVER MODULES

A S - A A A i R - ——

FEATURES:
JUST LOOK AT THESE PRICES! .
Band Kit Wired/Tested
10M,6M,2M,220 $680 $880
440 $780 $980

Both kit and wired units are complete with all parts, modules, hardware, and crystals.

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site linking, crossband, and remote base. °

L)

‘iomvoniu

i

SENSITIVITY SECOND TO NONE; TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.
e SELECTIVITY THAT CAN'T BE BEAT! BOTH

8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR

GREATER THAN 100 dB AT + 12KHZ. HELICAL

RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

e OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT

(UP TO 50W WITH OPTIONAL PA).

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

R144 Shown

R144/R220 FMRCVRS for2Mor220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
ini-f, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

R451 FM RCVR Same butfor uhf. Tuned line
front end, 0.3 uV sens. Kit only $138.

R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, butw/o AFC or
hel. res. Kits only $118.

Also avail w/4 pole filter, only $98/kit.

R110 VHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.
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e T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $68/kit.

e T451 UHF FM EXCITER 2to 3 Watts on450
ham band or adjacent freq. Kit only $78.

e VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

e A16 RFTIGHT BOX Deepdrawnalum. case
with tight cover and no seams. 7 x 8 x 2 inches.
Designed especially for repeaters. $20

ACCESSORIES
Adwd,

o o

e HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz  $38

HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz  $48

e COR-2 KIT With audio mixer, local speaker
amplifier, tail & time-out timers. Only $38.

e COR-3 KIT as above, but with “courtesy
beep”. Only $58.

e CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

e DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones®, e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $90

e AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

e NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse autopatch. Complete patch
system only $200/kit. Call or write for details

—ssaa=

Tell 'em you saw it in HAM RADIO!




NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

P - For SSB, CW, ATV, FM, etc. Why pay big
% - . bucks for a multi mode rig for each band? Can
{ _' n Ham"o_n’cs Bre_aks be linked with receive converters for transceive.
P e the Price Barrier! 2 Watts output vhf, 1 Watt uhf
s
{ * Exciter Antenna
) | Input Range  Output
No Need to Pay$80to $125 28-30 144-146
for a GaAs FET Preamp. For VHF, 28-29 145-146
. Model XV2 28-30 50-52
FEATURES: Kit $79 27-27.4 144-144.4
eVery Low Noise: 0.7 dB VHF, 0.8 dB UHF Wired $149 28-30 220-222*
e High Gain: 18 to 28 dB, Depending on Freq. (Specify band) 50-54 220-224
® Wide Dynamic Range for Overload Resistance ":3:!}2" '3;"?38
e Latest Dual-gate GaAs FET, Stable Over Wide Models to cover every practical rf & if range to 144-146 28-30
Range of Conditions listen to SSB, FM, ATV, etc. NF = 2 dB or less.
® Rugged, Diode-protected Transistors 28-30 432-434
® Easy to Tune For UHF, 28-30 435-437
@ Operates on Standard 12 to 14 Vdc Supply Antenna  Receiver Model XV4 50-54 432-436
 Can be Tower Mounted Input Range ~ Output. Kit $99 61.25 40
VHF MODELS 28-32 144-148 Wired $169 """Mi "‘:“;'“G
50-52 28-30 *Add $20 for 2M input
I\AODEL TUNES RANGE PRICE Kitwith Case $49 i P
LNG-28 26-30 MHz $49 Less Case $39 144-146 28-30
LNG-50 46-56 MHz $49 Wired $69 N paitr i Kt
LNG-144 137-150 MHz $49 146-148 28-30
LNG-220 210-230 MHz $49 144-148 50-54
LNG-432 400-470 MHz $49 220-222 28-30
LNG-40 30-46 MHz $64 220-224 144-148 i
LNG-160 150-172 MHz $64 e oo
222-224 28-30
UHF MODELS 432-434 28-30
ECONOMY PREAMPS B 435-437 28-30 VHF & UHF LINEAR AMPLIFIERS. Use with
Kit with Case $59 432-436 144-148 above. Power levels from 10 to 45 Watts.
- Less Case $49 432-436 50-54 Several models, kits from $78.
Our traditional preamps, proven in years of Wired $75 439.25 61.25 L
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify LOOK AT TH ESE
exact freq. band needed. Gain 16-20 dB. NF = | - gcANNER CONVERTERS Copy 72-76, 135- ATTRACTIVE CURVES!
2 dBorless. VHF units available 27 to 300 MHz. 144, 240-270, 400-420, or 806-894 MHz bands
UHF units available 300 to 650 MHz. on any scanner. Wired/tested Only $88. TTTTTIMmTT T i N 0 | /T\ [TTT
® P30K, VHF Kit less case $s.8& | T T YT
® P30W, VHF Wired/Tested $33 ft
® P432K, UHF Kit less case $21 1 /‘ |
® P432W, UHF Wired/Tested $36
SAVE A BUNDLE ON T

HELICAL RESONATOR VHF FM TRANSCEIVERS! .
PREAMPS

Typical Selectivity Curves
FM-5 PC Board Kit ~ ONLY $178 of Receivers and
complete with controls, heatsink, etc. Helical Resonators.
10 Watts, 5§ Channels, for 2M or 220 MHz.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

1. Largest selection of vhf and uhf kits
in the world.

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. The combination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter-
ference in critical applications. See selectivity
curves at right. Gain = approx.12 dB.

2. Exceptional quality and low prices due

Cabinet Kit, complete
to large volume.

with speaker, knobs,
connectors, hardware.
Only $60.

3. Fastdelivery; most kits shipped same day.

4. Complete, professional instruction
manuals.

5. Prompt factory service available and

Modgi Tuning Range Ericy While supply free phone consultation.

HRA-144 143-150 MHz $49 lasts, get $60 .

HRA-220 213-233 MHz $49 cabinat kit free whan 6. In business 21 years.

HRA-432 420-450 MHz $59 you buy an FM-5 Transceiver kit. 7. Sell more repeater modules than all
HRA-( ) 150-174MHz $69 Where else can you get a complete transceiver other mfrs. and have for years. Can give
HRA-( ) 450-470 MHz $79 for only $178 quality features for much lower cost.

Il or Write for FREE CATALOG ey
: (cs‘:gnd g:&’gr?l Ilgg’c for overseas mailing) am ronlCS, IncC.

e Orderbyphone ormail ® Add $3 S & H pérorder
(Electronic answering service evenings & weekends) 65-E MOUL RD.- ® HILTON NY 14468

Use VISA, MASTERCARD, Check, or UPS COD. Phone: 716-392-9430

Hamtronics ® is a registered trademark

More Details? CHECK — OFF Page 128 o« 154 February 1985 81



the high-tech repeater:
designing and building
an FM translator

Modular construction
simplifies assembly,
operation, and
maintenance

In “Linear Translators,” {ham radio, September, 1983, page 14)
James Eagleson, WB6JNN, described narrowband techniques useful
in the design of improved FM repeaters. This article extends that dis-
cussion to include the design of lossless feedback amplifiers with low
SWR and low noise figure; theory, design and performance of the
valid signal detector; techniques for identifying a translator; and site
selection and sensitivity/transmit power considerations for putting
up a co-channel repeater. — Editor.

The 146.34/94 repeater designed and built by the
Sierra Amateur Radio Club in Ridgecrest, California,
is not actually a repeater, but rather an FM translator.

In a generic sense, translators are repeaters, in that
both perform similar functions. Both transiators and
repeaters receive signals on one frequency and re-
transmit them, with increased power, on a second
frequency.

There are important differences, however. A re-
peater is a transmitter with its audio input connected
to the audio output of a receiver. A translator, on the
other hand, heterodynes the received signal to the in-
termediate frequency (IF), ampilifies it, and then

The primary advantage of true repeaters is that they
can be built from surplus or otherwise easily obtainable
parts. Translators — often representing the *‘state-of-
the-art”” — must be custom-designed and custom-built
from parts that are likely to be more costly and perhaps
difficult to find. But because translators offer improved
performance and excellent signal quality, we opted to
design a translator rather than a repeater and accept
both the increased challenge and expense.

Design and construction of the translator was a
shared effort. Although John Piri, WD6CSV, and |
were responsible for overall system design and con-
struction, Chuck Swedblom, WABEXV, took charge
of design and construction of the identifier. Ron
Skatvold, WB6VXI, designed and built the transmit
power amplifier. George Kreager, KB6HC, was re-
sponsible for construction of the transmit and receive
filters, and Elvy Hopkins, ND6Q, designed and super-
vised construction of the antennas, feedlines, and
masts.

Many others assisted with general planning, fre-
quency choice, site selection, and innumerable addi-
tional details. The project, from initial conception to
installation and operation, took approximately 10
months.

translator design: overview

The translator was designed and constructed as
seven modules, as shown in the block diagram of
fig. 1. These modules include the down-converter, the
IF section, the up-converter, the power amplifier, the
control module, the valid signal detector, and the
identifier. The down-converter receives the signals

heterodynes it to the transmit frequency. In a trans- By Ken Wetzel, WABCAY, 9621 Erskine Drive,
lator, the signal never exists as audio. Huntington Beach, California 92646
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146.39 MHr 21.4 MHz

146.94 MHz

INPUT
FILTER

DOWN
CONVERTER

i-F
SECTION

[

ouTPUT
FILTER

uP POWER
CONVERTER AMPLIFIER

b

—

VALID
SIGNAL

OSCILLATOR DETECTOR

LocAL l

LocaL
OSCILLATOR

CONTROL
MODULE

vco

IDENTIFIER
AND TIMERS

fig. 1. Block diagram of translator. No audio circuits are used in this 2-meter FM repeater.

passed by the input filter and heterodynes them to the
21.4 MHz IF. The IF section filters and amplifies these
signals. A total of 10 poles of crystal filtering are in-
cluded so that the only signals retransmitted are those
originating in the translator’s input passband. The IF
section provides the major amount of amplification,
with over 100 dB of gain. The up-converter hetero-
dynes the IF signal to the transmit frequency. In addi-
tion, it has a crystal oscillator for inserting a substitute
carrier during identification if there is none at the in-
put. The power amplifier amplifies the 10-mW signal
from the up-converter to the 10-watt level. The identi-
fier controls the timing of the translator control and
generates the identifier tones. The timers for identify-
ing the translator, timing out the transmitter, and set-
ting the code rate are included in the identifier. The
identifier depends upon input from the valid signal
detector. The valid signal detector samples the 21.4
MHz IF to measure the signal-to-noise ratio of the
signal in the IF passband. When the signal-to-noise
ratio is above a preset level, the transmitter is turned
on and the identifier starts timing. The control module
controls both the transmitter and the carrier insertion
oscillator.

The sensitivity of the translator is very good —
about — 125 dBm (0.12 microvolt) at the receive filter.
Limited transmit power and directional antennas con-
trol the coverage area of the translator.

operation

The site selection study was carefully performed,
taking into consideration the club’s desire to have a
semi-local repeater, the lay of the land, the distribu-
tion of population centers, and the location of existing
repeaters. Briefly, the area consists of a very large
valley surrounded on all sides by mountains rising to
peaks 5000 to 8000 feet high, with population centers
small and sparsely located. To serve the community

and the major highway nearby, and to keep the
repeater truly local, the site selection committee
recommended that the translator be located not on
a mountain top, but 200 feet above the floor of the
southern end of the Indian Wells Valley, using north-
facing directional antennas. The site selection study
showed that a balanced repeater — neither an alligator
nor an elephant — with a transmit power of approxi-
mately 10 watts would cover the desired area.

The site selected allows the translator to serve
Amateurs using handheld transceivers in the Ridge-
crest area and those using proper mobile equipment
transmitting 2 watts or more on the nearby highway
for more than 50 miles. The only co-channel inter-
ference occurs with base stations operating in the
overlap zone with a repeater to the north. No tone
squelch is necessary because there are only one or two
Amateurs in the overlap zone, and they generally use
directional antennas.

The translator was designed to provide high-quality
signal reproduction indistinguishable from simplex.
{Indeed, if the user’'s transmitter is slightly off fre-
quency, the translator output is off frequency a like
amount.) On-the-air experience confirms that this goal
was met: when the output is compared with the in-
put, no discernible difference can be heard. In fact,
to the first-time user, the identifier is the only clue that
there is a repeater on the channel.

To keep the design simple the translator has a very
short squelch tail, and no carrier tail at all. We were
surprised to discover how many transient Amateurs
were confused by the lack of the usual carrier tail. As
an experiment we tried using the translator with a car-
rier tail. After a trail period of two months the club
membership voted to remove the carrier tail, opera-
tion without it is so clean that the presence of the tail
was actually a nuisance to local operators.

The transiator provides reliable coverage for 50 miles
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NAMPA SATELLITE SYSTEMS, ic.
TWO LOCATIONS

312 12th Ave. So. 6012 W. 34th St.
Nampa, Idaho 83651 Houston, Texas 77092
(208) 466-6727 (713) 957-5140

1-800-654-0795 1-800-521-8300

For Service ONLY (208) 467-3204

SSSSN! NEW LOW, LOW PRICES!

100% NATIONAL FINANCING AVAILABLE THROUGH NAMPA SATELLITE
FOR MORE INFORMATION CALL 208-466-6727

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Receiver, 100° LNA, LNB, or LNC, Wilson MD-9 Dish.
100 Ft. Cable Pack, LNA Cover, Polarmatic | Feadhorn, NSS Dish Drive, All Connectors & Instructions.

Wilson YM1000 System S$1433
.ri‘-*-u—-.-..;.;

Wilson YM400 | Svstem S$1242

WA s s

.0 ®

Drake ESR 240 System S19542
Drake ESR 324 System $1392
Luxor Mark Il System 31 908
Maspro SRS System 31 692
Dexcel 1300-01 System 31 543
Dexcel 1200-01 System $1293

Dexcel 900-01 System 31 1 78

Uniden UST 1000 Sys. $1322
Fir= _le)

Uniden UST 3000 Sys. $1472
B=_ 9

Boman SR1500 System 31 233

STS MBS-SR System 91512

M/A Com H1 System 92082

M/A Com T1 System 91982

Toki TR 1108 System 91333

Toki TR 220 System 91462

Boman SR2500 System $2233

Fansat 3500 System SI 440

OPTIONS with system
85° LNA . o 5 80
P BISh ... v ciniorn o omann s $ 60 NSS Memory Tracker .. ... ... .$100
PM10’ Dish . ........ ... .. ... ... .. ... $140 MTI2100 . ... .. ... .8225
Prodelin 10’ Dish .................... .. $400 MTI4100 ... . ... .. .. ... .$345
Ranger 11’ MeshDish .................. $300 Houston TrackerIV. . .. . . . . .. .$325
Magnum 12" DB, .« svvovvimvmenpnninss $400 Houston Tracker IV + .. .. .. ... . . . $425
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21.4 MHz PASS

314.08 MHz
MIXER TERMINATE

RF PREAMP FILTER FILTER

IMAGE
- 146 MHz INTERSTAGE TERMINATING ’

5 aB ro
LOSSLESS 4 POLE LOSSLESS 214 MHz
FEEDBACK —»  CRYSTAL FEEDBACK F
AMPLIFIER FILTER AMPLIFIER SECTION

100 mw
167.74 MHz

LOCAL
OSCILLATOR

fig. 2. Down-converter black diagram. The down-converter is designed for wide dynamic range.

to the north. Because everything (except the backup-
power batteries) is solid-state and designed for reliabili-
ty, we have enjoyed excellent results. Periodic main-
tenance to service the nickel cadmium emergency
power batteries and retune the crystal oscillators is
scheduled once every two years. Only one failure,
caused by the failure of a 2N2925 transistor in the con-
trol module, has occurred in seven years of service.

down-converter design

The down-converter, shown in fig. 2, consists of
a crystal-controlled local oscillator, an RF preamplifier,
an RF mixer, and the first stage of the IF amplifier with
a 4-pole pair crystal filter. The IF chosen was 21.4 MHz
because this was the highest frequency for which high-
performance crystal filters were readily available. This
module was designed for weak-signal sensitivity in the
presence of strong interfering signals. Because the
transmitter and receiver operate simultaneously, the
potential for intermodulation distortion is ever-present;
consequently, intermodulation performance was given
high priority. Failure to avoid intermodulation distortion
causes repeaters to respond to signals at frequencies
other than the designed input frequency. We also
wanted to design the translator for superior inter-
modulation performance in order to reduce the prob-
lems of keeping cavities tuned “just right.”

For first-rate intermodulation performance it is
essential to limit the gain before narrowband (crystal)
filtering. For this reason, the preamp gain was limited
to littie more than 10 dB. In addition, a crystal filter
was included as close as possible to the down-
converter mixer as well as at the end of the IF chain.
Lossless feedback was employed with the RF preamp
to achieve low SWR and low noise figure simultan-
eously. The interstage bandpass filter has 1 dB of
insertion loss. The interstage filter includes a notch at
the image frequency and anather notch at the most
prominent spurious response frequency.

The RF mixer was also built from scratch. With a
100-mW LO the conversion loss was less than 5 dB,
and the third-order intermod intercept point was
+ 23 dBm. The image-termination filter following the

mixer represents a 50-ohm match at 21.4 MHz and an
open circuit at 146 MHz. It also includes a short cir-
cuit at the RF + LO frequency, which gives better in-
termodulation distortion than a 50-ohm match at that
frequency.?

The crystal filter input impedance outside of its pass-
band is significantly higher than the midband value.
Reflecting a high impedance to an amplifier seriously
reduces the third-order intercept performance of the
amplifier. It is, therefore, desirable to transform to a
low impedance the above-nominal impedance re-
flected to the amplifier for signals outside the crystal
filter passband. The impedance inverting property of
a properly designed Pi network is desirable for this
purpose. Certain L networks wilt also provide the same
above-nominal impedance transformation, but the Pi
network has the advantage of easy tunability with both
variable capacitors returning to ground. For these
reasons, all crystal filter impedance matching networks
were of this design.

When the down-converter was designed it did not
include the lossless feedback amplifier and 5-dB
attenuator. We found that the RF preamplifier and
mixer could handle a weak signal in the presence of
multiple high-level inputs. But the output impedance
of the mixer would change from a 50-ohm match with
input levels above — 10 dBm ( —~20 dBm at the input
to the RF preamplifer), thus seriously degrading the
passband flatness of the crystal filter in the presence
of a strong off-frequency signal — in particular, the
repeater output. An interstage amplifier with low noise
figure, low intermodulation distortion, and a constant
output impedance was needed. To keep distortion
down, a low-gain amplifier was needed, but that im-
plies feedback to limit gain. To achieve low gain, low
noise, and low distortion, a lossless feedback amplifier
was the answer.? Unfortunately, such amplifiers pass
the impedance seen at the input to the output with
little isolation. The 5-dB attenuator (fig. 2) was in-
cluded so that the crystal filter is presented with a con-
stant impedance with all RF input levels. The amplifier
was designed with 6-dB gain, a low value in the in-
terest of improved intermod performance. The transis-
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fig. 3. RF preamplifier schematic. Inductive reactance
emitter degeneration is used to improve the preamp
input SWR without significantly degrading the noise
figure.
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fig. 4. Single balanced mixer used in the down-converter
and the up-converter. The transformers are wound on
ferrite beads {(uo = 64). The 30 nH and 5 pF variable
capacitor comprise the fgr + f o (314 MHz) termination

impedance.

tor was biased for high third-order intermodulation in-
tercept, and yielded better than a 3-dB noise figure.
This design provides a good match for preserving the
crystal filter passband flatness, and has low noise
figure. Unfortunately, it does degrade the intermod
distortion performance slightly.

Noise figure and gain calculations showed that the
noise figure of the first stage following the crystal filter
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was important. The best noise figure attainable with
conventional amplifiers was approximately 5 or 6 dB,
which was insufficient. The problem was that the
crystal filter must have an impedance match to have
a flat passband response. However, having a match
with a conventional amplifier guarantees a poor noise
figure.® Again the solution was a lossless feedback
amplifier for the IF ampiifier following the crystal filter.
By favorably biasing the amplifier for improved noise
figure, a 2-dB noise figure was attained. A conven-
tional amplifier was cascaded with the lossless feed-
back amplifier for a net gain of 30 dB in the down-
converter.

The local oscillator {LO) for the down-converter
{and the up-converter} uses double-tuned interstage
filtering to keep all spurious outputs in the LO output
below 60 dBc.* The local oscillator puts out 100 mW
of LO power to the mixer.

Figure 3 is the schematic of the RF preamplifier.
The 2N3906 was included to control the collector cur-
rent through the 2N5109independently of temperature.
The 146-MHz preamp has 11 dB of gain. It achieves
a 3-dB noise figure with an input SWR of approxi-
mately 2:1. The SWR of the preamp must be low so
that the response of the RF input filter, which precedes
the preamp, will not be distorted. Low SWR and low
noise figure were achieved with lossless feedback. The
lossless feedback was obtained with inductive re-
actance in the emitter of the RF transistor,® which in
turn determined the SWR. An SWR of nearly 1:1 is
possible, but at the expense of the noise figure. The
value of inductance chosen was a compromise be-
tween low noise and low SWR.

Figure 4 is the schematic of the RF mixer. It was
designed to convert an RF signal to the IF. To keep
the intermodulation distortion down, 100 mW of LO
power was applied to the mixer. The 390-ochm resistor
develops a back bias voltage from the LO current flow-
ing through the diodes. This bias voltage increases the
reverse voltage for the off state of the diodes, which
allows a greater peak-to-peak RF input level for the
same distortion level. A single balanced mixer, it re-
quires a diplexer to separate the RF from the IF, which
share a common port. Generally a diplexer is com-
posed of high-pass and low-pass filter sections
sharing the common port. However, it was consider-
ably easier to design and tune a diplexer made from
series-tuned filter sections. This is acceptable in a fre-
quency converter for use in a repeater, where RF
bandwidth is not a consideration.

IF module

The IF (21.4 MHz} was chosen to take advantage
of readily available high-quality crystal filters. Although
no problem has been observed, a higher frequency
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fig. 6. 6 dB lossless feedback IF amplifier. For higher gain
reduce 3 turn windings to 1 or 2 turns. For lower noise
figure increase 100 ohm resistor to 330 ohms. The 0.022
uF capacitors are very small monolithic ceramics.

would have made image rejection and spurious
response suppression more effective. The IF section
block diagram is shown in fig. 5. More than 100 dB
of IF gain was used, resulting in 20 dB of excess gain
before limiting. The excess gain was desired to ensure
that the limiter was hard limited under all conditions.
It was not possible to put that much gain in one box
without the risk of oscillations from feedback. To pre-
vent that from happening, the gain stages were dis-
tributed among three separate enclosures. The use of
double-shielded interconriecting coax cables also mini-
mized coupling.

Figure 6 is the schematic of the lossless feedback
IF amplifier used on each side of the crystal filter. The
two amplifiers differ only in the turns ratios of the
transformers and the bias currents of the transistors.
To keep the circuit physically small, the transformer
cores were 0.100-inch diameter ferrite toroids with a
permeability of 125. Considerable care must be used
in the layout of this amplifier so that stray reactances
do not degrade performance. This amplifier design is
useful to about 50 MHz.

The translator includes a limiter in the IF to main-

tain constant power level to the up-converter mixer.
A 2-pole-pair crystal filter precedes the limiter to
prevent off-frequency IF amplifier noise from sup-
pressing a weak signal in the limiter. The effectiveness
of a limiter is degraded if limiting is not symmetrical;
that is, if limiting of the positive and negative swings
of the IF waveform are not equal. To achieve sym-
metrical limiting, a push-pull limiter was employed. By
ensuring that the limiter is limited even on noise, there
is no variation in translator performance with signal
strength, supply voltage, or ambient temperature.

We decided not to include SSB signal-handling
capability for this repeater. The only changes
necessary for passing SSB would be to use AGC in-
stead of limiting, and to use a linear transmit amplifier.
A limiter was chosen to provide constant signal
amplitude to the up-converter with minimum circuit
complexity. If AGC were to be used instead, the
amplitude components of a weak signal would have
required a linear power amplifier to keep intermodula-
tion products from splattering across adjacent
channels.

up-converter

Figure 7 is the block diagram of the up-converter.
A 4-pole crystal filter was included just before the IF
signal was up-converted to the transmit frequency.
This guarantees that the only signals transmitted are
within the transmit channel bandwidth.The up-con-
verter heterodynes the 21.4 MHz signal to 146.94 MHz.

Because there are no audio circuits in the translator,
the repeater cannot be identified in the usual manner
of inserting audio tones into the modulator. In
this translator the identification modulation is accom-
plished by frequency modulating the crystal-controlled
local oscillator in the up-converter with the identifier
tones. This conveniently adds the identifier tones to
the user’s signal. If no carrier is present during the
identification time, a substitute carrier is inserted from
a crystal oscillator.

The up-converter mixer is identical to the mixer in
the down-converter. It is very important to have a low
distortion mixer in the up-converter so that spurious
outputs are below the FCC limits. The IF amplitude
was adjusted, with the limiter bias current, until the
spurs were sufficiently below the FCC limits. This
resulted in approximately 1-mW output from the
mixer. Several stages of 146-MHz amplification were
required to raise the 1 mW to the final 10-watt level.
Most of that gain was provided by the power amplifier
module. The power amplifier was designed as class
C for high efficiency.

When there is no input to the repeater, the output
from the crystal filter in the up-converter is full-power
noise. If the control module calls for the translator to
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be identified when there is no input signal, the carrier
insertion osciliator is turned on. Summing the full-
power noise and the carrier insertion oscillator signal
would result in equal carrier power and noise power,
which would give a 3-dB signal-to-noise ratio for the
identifier. A PIN diode was used to block the noise
coming out of the IF when the carrier insertion oscil-
fator is on. This diode attenuates the IF noise suffi-
ciently to yield about a 30-dB signal-to-noise ratio
when the carrier is inserted locally.

Figure 8 shows the up-converter crystal filter
matching network. A small amount of the IF signal
is sampled at the output of the crystal filter for use
by the valid signal detector circuit. Sampling with a
low-impedance tap minimized the effects of the high
SWR of the PIN diode when it conducts.

identifier/control module

The control module controls the repeater operation.
In addition to its obvious tasks, it controls the PIN
diode switch and the carrier insertion oscillator to in-
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. A high-level mixer is necessary to keep spurs low. The PIN diode blocks noise out

sert a substitute carrier when needed for identification.
The control module receives its inputs from the valid
signal detector and the time-out timer. The valid signal
detector, described in the following section, deter-
mines the signal-to-noise ratio of received signals.
When the signal-to-noise is above a preset level, the
transmitter is turned on and the time-out timer is
started. The timer is reset on loss of carrier.

The identifier controls the timing of the repeater and
generates the identifier tones. The identifier uses the
valid signal detector output for control. The timers for
identifying the repeater, timing out the transmitter, and
setting the code rate, were included in the identifier.
Control for the timers comes from the control module.

valid signal detector

The valid signal detector samples the 21.4-MHz IF
signal to measure the signal-to-noise ratio in the IF
passband. The signal-to-noise ratio is measured by
evaluating the amplitude variations in the IF signal. The
IF signal consists of frequency modulated (FM) signals
superimposed on amplitude modulated (AM) signals.
The FM signals are the desired signals and the AM
signals are undesired, usually noise. It can be easily
appreciated that a clean FM signal will have no AM
components in it, and that noise is composed of AM
and FM components. What is not so evident is the
strong AM components of noise after the signal is hard
limited and bandpass filtered. A hard limiter converts
any signal, even one with significant amplitude varia-
tions such as noise, into a constant power, wideband
signal with no amplitude variations. After bandpass
filtering to the original frequency and bandwidth, the
signal will have constant power, but not necessarily
constant amplitude.® A noise-free FM signal will be a
constant amplitude (and constant power} frequency-
modulated sine wave, but noise will be band limited
noise with fluctuating amplitude with the same
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fig. 9. Valid signal detector block diagram. This circuit measures the signal-to-noise ratio in the IF.

average power level. After bandpass filtering then,
hard-limited noise will once again have amplitude
variations similar to the original noise. It is this
characteristic that the operation of the valid signal
detector depends upon.

Figure 9 is the valid signal detector block diagram.
The IF signal is sampled after the post-limiter crystal
filter. The valid signal detector amplifies the IF signal
and provides envelope detection. The envelope detec-
tor furnishes a voltage proportional to the instan-
taneous IF signal amplitude. As a result of the limiter,
the IF power applied to the detector is constant. If no
carrier is present, full power noise is applied to the
detector, which produces a fluctuating DC voltage.
In this case, the frequency components of the detec-
tor output extend from DC to 15 kHz, the IF band-
width. When a strong carrier is introduced, the limiter
suppresses the noise so that the output of the detec-
tor becomes a noise-free DC voltage. It can be seen
therefore, that the high-frequency components of the
detector output correspond to the sidebands of a car-
rier, either AM sidebands or noise. In theory, and in
practice, any incidental AM on an FM signal is limited
to roughly 3-kHz bandwidth. Therefore, the signal-to-
noise ratio of a received signal can be determined by
measuring the amplitude of the 10- to 15-kHz com-
ponents of the envelope-detected signal.

The components resulting from the noise level are
extracted by high-pass filtering of the detected signal.
The detector following the high-pass filter then pro-
vides a DC voltage level inversely related to the signal-
to-noise ratio. Actually, the DC level is equal to a con-
stant minus the received signal strength, but for prac-
tical purposes it provides a very good approximation
to signal-to-noise ratio. The threshold for the com-
parator in the valid signal detector has significant
amount of hysteresis. Hysteresis was included so that
any signal that brings up the repeater is workable, but
a fading signal will not be cut off until the bitter end.

The valid signal detector has provided outstanding
service. It is so effective that even weak signals reliably
bring up the translator, but noisy, uncopyable signals
are virtually never heard. The only problem that
occurs is with signals with severe multipath distortion.
Multipath distortion can create a poor signal-to-noise
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ratio during modulation, even though the signal has
acceptable signal-to-noise ratio when not modulated.
This occurs when destructive interference causes
notches in the signal amplitude at several frequencies
in the modulation bandwidth. The result is a drop in
the signal strength during modulation, and the reduced
strength of the modulated signal does not have suffi-
cient signal-to-noise ratio to keep the translator on.
When this happens, the person transmitting brings up
the translator whenever he or she pauses, but gets cut
off as soon as he or she speaks. Such signals are
unintelligible anyway; it just sounds like the valid signal
detector is unnecessarily cutting off a copyable signal.

input/output filters, antennas

The RF input and output filters were constructed
from a design put forth by Tilton.? The filters provide
a 50 dB notch at the rejection frequency with a 1 dB
insertion loss. This is identical to the performance
predicted in the reference, even though silver plating
was not applied as in the original filters. To enhance
the output-to-input isolation for the repeater, separate
transmit and receive antennas, spaced about 70 feet
apart, were used. The antennas are surplus commer-
cial five-element Yagi antennas. To retune to the
Amateur band, we set up a ground effect antenna
range® and found we could achieve the same gain as
the original five-element antennas with only four
elements, using the original boom. The side lobes with
four elements were slightly stronger than with five
elements, but still met our requirements.

squelch/carrier tail considerations

A few comments on the operational characteristics
of this repeater are included here for the benefit of any
who might seek to advance FM translator design.
When the translator was designed we understood that
pure noise out of the IF would cause intermodulation
products in the class C power amplifier. For that
reason the valid signal detector squelch response time
was made short — around 50 ms. When someone
listens to a weak signal on a frequency up to 1 MHz
away while there is a conversation going on over the
translator, the noise burst at the end of each trans-
mission through the translator blanks out the weak sta-




tion for the duration of the squelch tail. It turns out
that this phenomenon is not particularly noticable: it
has not been noticed, even in locale in which almost
all 2-meter activity is weak-signal work.

It appears that the main annoyance is the
translator’s emission of a full-bandwidth (15 kHz) noise
burst at the end of each transmission. The typical
squelch circuit in the user’s receiver responds to this
noise burst in the same way it would if there were no
carrier on channel and squelches the receiver audio.
That is then followed by a clean carrier tail that un-
squelches the radio. After the carrier tail times out,
the user’s radio again squelches. The result at the
user’s receiver is two squelch bursts for one end-of-
transmission. (This phenomenon does not occur with
a conventional repeater because its audio stages limit
the bandwidth of the noise burst so that the typical
squelch circuit will not respond.) Solving this problem
with translators is not easy; it will occur with class C
and linear power amplifiers alike. One temporary solu-
tion is to make an inordinately long carrier tail so that
the second burst is likely to be taken up by another
user; any suggestions from readers for providing a
clean carrier tail would be appreciated.

conclusion

This article has outlined the objectives and results
of a project for the design and construction of a
translator/repeater. Designed and constructed entirely
“from scratch,’’ the repeater has met all performance
goais and has operated with minimal service for 7
years. Any comments or suggestions from readers will
be appreciated. If you wish to receive a response, send
an SASE to the author at the address at the beginning
of this article.

acknowledgement
| would like to thank Bill Maraffio, N6PR, for review-
ing this article manuscript form and for making many
helpful suggestions.

references

1. Peter Will, “Reactive Loads — The Big Mixer Menace,” Microwaves, April,
1971, pages 38-42

2. David Norton, Ph.D., “High Dynamic Range Transistor Amplifiers Using
Lossless Feedback,” Microwave Journal, May, 1976, pages 53-57

3. Wes Hayward and Doug DeMaw, Solid-State Design for the Radio
Amateur, American Radio Relay League, 1977, page 123 and pages 245-246
Available from Ham Radio’s Bookstore, Greenville, NH 03048, for $10.50 PPD.
4. John Hatchett and Tom Saliet, “Low Cost, Easy-to-Build Exciter

Multiplier,”” Motorola Engineering Bulletin EB8-28, Motorola Semiconductor
Products, Box 20912, Phoenix, Arizona 85036

5. Wes Hayward and Doug DeMaw, Solid State Design for the Radio
Amateur, American Radio Relay League, 1977, page 245

6. Floyd Gardner, Phaselock Techmques, 2nd edition, John Wiley & Sons,
New York, 1979, pages 125-128

7. Edward Tilton, W1HDQ, ""A Trap-Filter Duplexer for 2-Meter Repeaters
QST, March, 1970, page 42

8. Richard Knadle, Jr., “"UHF Antenna Ratiometry,”” QST, February, 1976,

page 22 y
ham radio

Two great
ways to get

QS5 copy
Ask:

G4HUW KB5DN WA4FNP WD5DMP
KJ2E K61IMV ~ WD4BKY WDBQHD
K4XG K8MKH WD4CClI WB9NOV
KA4CFF KB@TM WD4CCZ WDIDYR
KASDXY WA4YPL W5GAI

444D SSB/FM
Base-Station Microphone
Shure's most widely used base-
station microphone is a ham
favorite because it really helps
you get through ... with switch-
selectable dual impedance low
and high for compatibility with
any rig! VOX/NORMAL switch
and continuous-on
capability make
the 444D easy
to use even
under tough
conditions. If
youre after
more Q5's, you
should check

it out.

526T Series I|
SUPER PUNCH"
Microphone
Truly a microphone
and a half! Variable out-
put that lets you adjust the
level to match the system.
The pertect match for
virtually any transceiver
made, regardless of
impedance. Turns
mobile-NBFM unit into
an indoor base station!
Super for SSB

FREE! Amateur operation, too. These

Radio Micro- and many other
phone Selector features make the
Folder. Write 526T Series Il a

for AL645. must-try unit.

SH““ n

THE SOUND OF THE PROFESSIONALS ... WORLDWIDE
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204

187 February 1985 91




SATELLITE TELEVISION RECEIVER |
SEMIKIT

e
=

== A ALAAR S

* - ! ’ :
with dual conversion downconverter

FEATURES:

¢ Infrared remote control tuning

AFC, SAW filter

RF or video output

* Stereo output

Polorator controls

LED channel & tuning indicators

Install six factory assembled circuit boards to
complete.

SEMIKIT $400.00
Completed downconverter add 100.00
Completed receiver and downconverter

add 150.00

JAMES WALTER SATELLITE RECEIVER
2697 Nickel, San Pablo, CA 94806 +~ 136 Tel. 415-724-0587

HOBBY KITS®

EXPERIMENT — LEARN ELECTRONICS
BUILD AND DESIGN YOUR OWN AM.FM, CW
OR SSB RECEIVERS. TRANSMITTERS AND ETC
WITH OUR MINI-LINEAR CIRCUIT KITS
All kits Come Complete With Etched and Drilled Circuit Boards

and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. . N W $4.95
AFP-1 AUDIO PREAMP : J $3.95
BMD-1 BAL. MIX, [ rasi s $9.95
DET-1 AM DET.: erector Win 2 : $3.95
DET-2 FM DET. (™ 10645 M Uex 455 » AR $7.95
DET-3 SSBDET. t aw . N 4 $9.95
DET-4 DETECTOR CW/SSB using a dual gate FET transistor $4.95
IFA-1 |IF AMP 3 Ga : ) 156 ¥ TRER Y $6.95
FLS-9 SSBFILTER = KB A ' $49.95
IFA-2 IF AMP. : ; " ' $6.95
MBA-1 FREQ. MULT M M $5.95
0OSC-1 CRYSTAL OSC - M2 N $3.95
0OSC-2 CRYSTAL OSC " $4.95
PSV-1 POWER SUPPLY ' w 700w va . $7.95
PLL-2 TONE DETECTOR s $5.95
RF/MIX-1 RF-AMP/MIXER «~ o FE AMP/Mss wis  $7.95
RF/MIX-2 RF-AMP/MIXER 204 Tunea H AM M MH, $7.95
VCO-3VARIABLE HI STAB-.OSC. varactor tuned 400 10600 Ktz outpnt $7.95
VCO-4 VARIABLE HI STAB OSC. varactor tuned §10 20 Mby ourpet $7.95

Add $2.00 For Shipping & Handling — Send For FREE Brochure
SENDS200FORFULL MANUAL WITHCIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND TRANSMITTER HOOK UPS

MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

PO BOX 717 HIALEAH, FLA 33011 » 159

GOMPUTER
TRADER
MAGAZINE

The monthly magazine with a natural blending of two
popular hobbies — Ham Radio and Computers
* Articles on Ham Radio & Most Personal Computers
» Hardware & Software Reviews
» Various Computer Languages
* Construction Articles
* Much Much More. . .

e FREE Classified Ads for subscribers, non-
subscribers 10+ a word/number (used
equipment only)

e Excellent display ad rates

Join the CTM® readership family by subscrib-
ing NOW, during our Baker’s Dozen Special.

Mexico, Canada

Foreign
(U.S. funds only)

Permanent (U.S. Subscription)
Sample Copy

Circulation Manager
1704 Sam Drive
Birmingham, Alabama 35235
Phone (205) 854-0271

Call Sign
Address
City

Zip

Date

Signature




ham

radio

Reader Service

For literature or more information, locate
the Reader Service number at the bottom of
the ad, circle the appropriate number on
this card, affix postage and send to us.
We'll hustle your name and address to the
companies you're interested in.

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294 306 318 330 342
103 115 127 139 151 163 175 187 199 211 223 235 247 259 271 283 295 307 319 331 343
104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 320 332 344
105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 333 345
106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322 334 346
107 119 131 143 155 167 179 191 203 215 227 239 251 263 275 287 299 311 323 335 347
108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313 325 337 349
110 122 134 146 158 170 182 194 206 218 230 242 254 266 278 290 302 314 326 338 350
111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 315 327 339
112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 328 340
Limit 15 inquiries per request.
NAME CALL
ADDRESS
EITY: STATE. ZIP

Please use before March 31, 1985

February 1985
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Regular SALE
1C-740* 9-band 200w PEP xcvr w/mic$ 1099.00 869*

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!

159.00 149*

HF Equipment

PS-740 Internal power supply......

*EX-241 Marker unit............... 20.00
*EX-242 FMunit......ccoeveeennnnns 39.00
*EX-243 Electronic keyer unit...... 50.00
*FL-45 500 Hz CW filter (Ist IF).... 59.50
*FL-54 270 Hz CW filter (Ist IF).... 47.50
*FL-52A 500 Hz CW filter (2nd IF) 96.50 89%
*FL-53A 250 Hz CW filter (2nd IF) 96.50 89%
*FL-44A SSBfilter (2nd IF) ........ 159.00 144%*
SM-5 8-pinelectret desk microphone  39.00
HM-10 Scanning mobile microphone  39.50
MB-12 Mobile mount............... 19.50

*Options also for 1C-745 listed below
1C-730 8-band 200w PEP xcvr w/mic $829.00 569

FL-30 SSB filter (passband tuning) 59.50
FL-44A SSB filter (2nd 1F).......... 159.00 1442
FL-45 500 Hz CW filter......... .. 95950
EX-195 Marker umit................ 39.00
EX-202 LDAinterface; 730/2KL/AH-1 2750
EX-203 150 Hz CW audio filter ..... 39.00
EX-205 Transverter switching umit ~ 29.00
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanming mobile microphone  39.50
MB-5 Mobile mount................ 19.50

1C-720A 9-band xcvr/.1-30 MHz rcvr § 1349.00 869*

FL-32 500 Hz CW filter............. 59.50
FL-34 5.2 kHz AM filter ............ 4950
SM-5 8-pin electret desk microphone  39.00

MB-5 Mobile mount................ 19.50
1C-745 9-band xcvr w/.1-30 Mhz rcvr $999.00 789%°
PS-35 Internal power supply....... 160.00 144%

CFJ-455K5 2.8 kHz wide SSB filter ~ 4.00
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00

*See 1C-740 list above for other options (*)

1-30 MHz rcvr $1399.00 1199
160.00 144%

I1C-751 9 band xcvr/
PS-35 Internal power supply......

FL-32 500 Hz CW filter (1st IF)..... 59.50
FL-63 250 Hz CW filter (1st IF)..... 4850
FL-52A 500 HzCW filter (2nd IF)... 96.50 89%
FL-53A 250 Hz CW filter (2nd IF)... 96.50 89%
FL-33 AM filter: s ssumsmaomanigs 31.50
FL-70 2.8 Khz wide SSB filter ...... 46.50
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00
CR-64 High stability reference xtal 56.00
RC-10 External frequency controller  35.00
MB-18 Mobile mount............... 19.50

Options: 720/730/740/745/751  Regular SALE
PS-15 20A external power supply..... $149.00 134
EX-144 Adaptor for CF-1/PS-15.... 650

Order Toll Free: 1-800-558-0411

Options - continued Regular SALE

CF-1 Cooling tan for PS-15......... 45.00
EX-310 Voice synth for 751, R-71A 3995
SP-3 External base station speaker ... 49.50

Speaker/Phone patch - specify radio
BC-10A Memory back-up.............
EX-2 Relay box with marker .......... 34.00
AT-100 100w 8-band automatic ant tuner 349.00 314%
AT-500 500w 9-band automatic ant tuner 449.00 399
AH;1 5-band mobile antenna w/tuner 289.00 259%
PS-30 Systems p/s w/cord, 6-pin plug 259.95 233%
OPC Optional cord, specify 2or 4-pin -~ 5.50
GC-4 World €locK- ... c.vvcvmvimesannse 99.95 94%
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE
1C-251A* 2m FM/SSB/CW transceiver $749.00 499%

*$50 Factory Rebate - until gone!

IC-551D 80 Watt 6m transceiver...... $699.00 599*
EX-106 FMoption............oevenn 125.00 112%
BC-10A Memory back-up ......... 8.50
SM-2 Electret desk microphone .... 39.00

1C-271H 100w 2m FM/SSB/CW xcvr 899.00 759
PS-35 Internal power supply....... 160.00 144°%
PS-15 external power supply....... 149.00 134%*

139.00 129**
8.50

CF-1 Cooling fan for PS-15......... 45.00
EX-144 PS-15/CF-1 fan adaptor 6.50
AG-25 Mast mtd. GaSFET preamp 8495

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 989°°
PS-35 Internal power supply....... 160,00 144%
PS-15 20A power supply........... 149.00 134%

CF-1 Cooling fan for PS-15 ...... 45.00
EX-144 PS-15/CF-1 fan adaptor 650
AG-35 Mast mounted preamp ...... 84.95
1C-271A 25w 2m FM/SSB/CW xcvr... 699.00 619%
PS-25 Internal power supply.......... 99.00 89°*
AG-20/EX-338 2m preamplifier ....  56.95

IC-471A 25w 430-450 SSB/CW/FMxcvr  799.00 699%°
AG-1 Mast mounted 15dB preamp 89.00
PS-25 Internal power supply....... 99.00 89°%

Common accessories for 271A/H and 471A/H

SM-6 Desk microphone ............... 39.00

EX-310 Voice sythesizer .............. 39.95

18-32 CommSpec encode/decoder ... 59.95
UT-15 Encoder/decoder interface... 12.50

UT-15§ UT-15S w/T1S-32 installed .... 79.95

VHF/UHF mobile multi-modes

1C-290H 25w 2m SSB/FM xcvr, TIPmic 549.00 489%°

IC-490A 10w 430-440 SSB/FM/CWxcvr 649.00 579%
VHF/UHF/1.2 GHz M Regular SALE
1C-22U 10w 2m FM non-digital xcvr 299.00 249%
EX-199 Remote frequency selector  35.00
IC-27A Compact 25w 2m FMw/TTPmic 369.00 329%
1C-27H Compact 45w 2m FMw/TTP mic 409.00 369°*
1C-37A Compact 25w 220 FM, TTP mic 449.00 359
I1C-47A Compact 25w 440 FM, TTP mic 469.00 419*
UT-16/EX-388 Voice synthesizer... 29.95
1C-120 1w 1.2 GHz FM transceiver.... 499.00 449%
ML-12 10w amplifier............... 339.00 299*
6m portable Regular SALE
1C-505 3/10w 6m port. SSB/CW xcvr $449.00 399%

BP-10 Internal Nicad battery pack 79.50
BP-15 ACcharger.................. 12.50
EX-248 FMunit....cccoveneiiinainn 49.50
LC-10 Leather case ................ 3495
SP-4 Remote speaker .............. 24.95

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m........ 349.00 299*
IC-04AT for 440 MHz 379.00 339*

Standard models Regular SALE
IC-2A for 2m .......... 239.50 189*
IC-2AT with TTP....... 269.50 199%

IC-3AT 220 MHz, TTP 299.95 239*
IC-4AT 440 MHz, TTP 29995 239*

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 800mah/8.4V Nicad Pak - use BC-35.... 6250
BC-35 Drop in desk charger - all batteries ..... 69.00
BC-60 6-position gang charger, all batts  SALE 359.95
BC-16U Wall charger - BP7/BPS................ 10.00
Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35..... 3950
BP-3 Extra Std. 250 mah/8.4V Nicad Pak ..... 2950
BP-4 Alkaline battery case..................... 12.50

BP-5 425mah/10.8V Nicad Pak - use BC35 4950
CA-2 Telescoping 2m antenna.. — 10.00
CA-5 %-wave telescoping 2m antenrm .......... 1895
FA-2 Extra 2m flexible antenna ................ 10.00
CP-1 Cig. lighter plug/cord - BP3 or Dix....... 950
DC-1 DC operation pak for standard models 1750
LC-02AT Leather case for DIx models w/BP-7/8 3995
LC-2AT Leather case for standard models...... 34.95
LC-11 Vinyl case for standard models ....... 17.95
LC-14 Vinyl case for Deluxe models w/BP 7 '8 1795
RB-1 Vinyl waterproof radio bag ................ 3000
HH-SS Handheld shoulder strap .... 1495
HM-9 Speaker microphone........... 3450
HS10 Boom microphone/headset 19.50

HS-10SA Vox unit for HS-10 (deluxe only) 19.50

HS-10SB PTT unit for HS-10..........cuvuvenn 19.50

ML-1 2m 2.3w in/ 10w out amplfier...... SALE 79.95
ML-25 2m 23w in 20w out amplifier..... SALE 179.95
$S-32M Commspec 32-tone encoder ........... 2995

Shortwave receivers Regular SALE
R-71A 100 Khz-30 Mhz digital receiver $799 00 689%

FL-32 500 Hz CW filter............. 59.50
EX-310 Voice synthesizer .......... 3995
RC-11 Wireless remote controller... 59.95
CR-64 High stability oscillator xtal 56.00

R-70 100 Khz-30 Mhz digital receiver 749.00 569°*

EX-257 FMumit.........oooonnnn. 38.00
I1C-7072 Transceive interface, 720A 112.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
FL-63 250 Hz CW filter (1st IF)..... 48.50
SP-3 External speaker ............. 49.50
CK-70 (EX-299) 12v DC option..... 9.95
MB-12 Mobile mount............... 19.50

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3

Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday

Please use WATS line for Placing Orders
For other information, etc. please use Regular line

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECGTRONIGC SUPPLY .2

4828 W. Fond du Lac Avenue:; Milwaukee, WI 53216 - Phone (414) 442-4200

AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Quiside 1.800-321-3594 finser 1-800-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

More Details? CHECK — OFF Page 128

Associate Store

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

Qutside 1-800-634-6227 15 min. from O'Harel

ERICKSON CDMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181
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%
5 Multi-Voltage
& MICRO-
oal PROCESSOR
o POWER
oV SUPPLY
BOARD
This regulated multi- voltage swntchmg power supply board
is made by KEPCO (their part no. MRM 174 KF) and is still
in production (. . . regular price $124.95). It was originally
part of the Zorba portable PC. The four outputs are as
X follows: & +5VDC@5A, +12VDC @28 A, +12VDC G2 A,
and —12VDC @ 5 A. The +12VDC @ 2 A is very heavily
filtered so it could be used on a glitch free monitor, The
g —12VDC @ 5 A can be changed to —5 VDC just by changing %
& the onboard 7912 regulator chip to a7905. The board’s
© . ==l e U lightweight and small size should make it perfect for many
% 19” HI-RESOLUTION W projects. All new land g:‘ovid(;:dz\?.vith; schematic. The
. -+ input is jumper selectable 110/220. New, unused.
% COLOR X—Y DISPLAY annity prices available, $49.95
& Thrua special purchase we got hold of 50 brand new 19" Shpg. Wt. 2 Lbs. ea. SPL-471-33B 2/$90.00 Ed
% color displays. They were made by Wells Gardner for one &
5 of the largest arcade video game manufacturers in the world. USER PROGRAMMABLE KEYBOARDS 5
@ The displays feature built in red, green and blue amplifiers, : E
[C‘g‘ 197" color tube made by Wells Gardner. User supplied &
 external horizontal and vertical scan oscillators which allows - 4 - — i al g
G precise user control over screen resolution. A real plus! e s ‘ -
% Requires 25V - 0 - 25 V input for amps, available separately. - == ' ) &
Some spec’s for you technical people: signal inputs X" &
g horizontal 16 V. P-P +8V, “Y" vertical 12V P-P +6V; E:
@ ““Z" beam drive, 4 V max brightness, 1.0 volt black level. 5
E Writing rates “X”” amp is .05 inch/usec, “Y" amp is =
@ .0375 inch/usec. Great for making your own video games, E
& oscilloscope monitors, or adapting for home computer use. G
& Supplied with schematic. $199.00 ea. E
g Shpg. Wt. 45 Lbs. MOT-19C 2/$375.00 A fantastic find and a super buy for the computer &
] hobbyist. Brand new , user programmable ke vhoards E
3 Supplied with schematic. Quantity pricing available. made by Keytronics C"Tll- They are user programmable ¢
éJJ Shpg. Wt. 45 Lbs. MOT-19C $199.00 ea, $375.00/2 because the onboard encoding generator outputs hex E
2 - codes to the user supplied 2716 or equivalent EPROM. G
= TRANSFORMER FOR ABOVE Shpg. Wt.15 Lbs, $12.00 The EPROM can be programmed by the user Lo virtually E
% any encoding scheme: ASCII; EBCDIC(C): EBCDIIC: g
BAUDET or others just by settlm., the EPROM to the C
é CAD CAM KEYBOARD particular specification. The keybu;ml is well construct- g‘
e H%J{,., | - ed and layed out. The board is layed out in an ASCII Iy
g = configuration with control codes, full numerics, upper B
i ‘ and lower case with electronic shift loc k, plus a G
g ﬁ' I,J' - - T ARE ) B WRA ! numeric scratch pad to the right with 4 way cursor B
d b, . - *‘ ¥ ‘- ' L L[ [T 4 . controls, Absolutely beautiful!! Each one comes with %
% &; ._LT N 3z M 3 schematic, and data. This will be a fast seller, so order E
g B early!, o)
& We only have a very Ilmlted quantity of these hlgh reliability, Shpg. WL, 4 Lbs. KYBD 17 $45.00 each g
% beautifully layed out 8 bit, serial output keyboards. These 2716 EPROM’s ]
% were made by Keytronics 'for use in a Cad-C.am system. The These 2716 EPROM's run on a single 5 vde power E
% board is made up of 3 f;ectlons.. The typewriter l'orma'l.‘ supply. They are “pulls” from little-used equipment E
& section has 2 control keys plus full upper and lower case and have been erased and checked OK. We got a super
@ alpha-numerics. The 42 keyswitch pad, when used with deal . Lhes hich s08 VU Bore 4 'd sup %
& appropriate logic, allows extensive, precise manipulations l:a' ?nF lelfse. whicl imde{dlfh get a super deal on 5
@ of displayed data such as close up, moving information, these! Lach one with “tf" e E
& sketching, etc. The third section consists of 27 keys Shpg. Wt. 1/4 Lb. SP-328 A-35 $2.00 G
& which include a numeric scratch pad, 4 way cursor control Single 5 V2716 EPROM, programmed for ASCII for use in the E
% plus some command keys. On board are 3 LSI's including above keyboard (Kybd. 7) SP-328 B-35 $6.00 g
2 an Intersit IM6402, INS8048, and NS2716 UV PROM - - g
5 which contains the programs for manipulating data, plus AAA Nicad Batteries B
§ other circuitry and an alert beeper. The keyboard requires We have unused, AAA size, rechargeable, nicad batteries. &
@ +5Vand —12V. Each one will come with schematics. New They come 3 in a shrink wr ped package, but can always g
&% and unused. Shpg. Wt. 4 Lbs. = KYBRD No. 6 $45.00 be cut apart and used lﬂlel(.‘Fldlly The output is 1.2 v per &
% Less than 100 on hand - Order Now! cell (3.6 v/pac) at 180 mAH. SP$7A-35 $3.50 g
3 :
g 3
&5 B

PHONE ORDERS for FASTEST SERVICE!
] call (617) 595-2275 and Charge It! @ l @-
GI525252525262505252525 Su’,plus compute’, and E’ect’.on'c Mate'.'als 12525252525052505¢52%

96 February 1985 Tell 'em you saw it in HAM RADIO!



John J Meshna Jr, Inc.

19 Allerton Street » Lynn. MA 01904 « Tel: (617) 595-2275

DUAL FLOPPY DISC DRIVES
BRAND NEW, single sided, dual floppy disc drives made for Digital Equip-
ment Corp. (DEC). This beautiful piece of computer hardware consists of 2
Shugart compatible TEAC 40 track, double density, 5%" mini-floppy disc
drives brand new in the case with their own regulated, switching power sup-
ply, cooling fan & on/off switch. Each unit also comes with a line cord &
documentation. These were made for DEC, but are also compatible with
other personal computers such as IBM, TRS 80 models |, 11, & the Color
Computer, and other Shugart compatible interfaces. Naturally, you supply
the cables and disc controller card to suit your particular system. The RX-
180 AB runs off of 115/230 VAC 50/60 Hz. w/out any modifications to
the drives. Each system comes in the original factory box and are guaran-
teed functional. A blockbuster of a buy !!
Shpg. wt. 21 Ib. stock no. RX 180AB $250.00
RX 180 AB modified to run w/ the TI 99/4A $285.00
Disc drive cable for Radio Shack Model | $15.00

HIGH SPEED KSR PRINTER TERMINAL

World famous, high speed G. E. Terminet 1200 RS 232 KSR printer terminals are [ et
now in stock ready for shipment to you. This has to be one of the finest letter qual- ] ——
ity printers ever offered at a bargain price. These terminals can be used as an RS 232 t"\—r
asynchronous communications terminal or used in the local mode as a typewriter. !
The terminals were removed from service for upgrading. Highlights of these machines S————

are: Standard RS 232, full duplex, asynchronous data comm., fully formed upper and

lower case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200

BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype o
with far less racket. They are virtually electronically foolproof as every pc board is
Pico fuse protected. Should your machine not work, just check the on board fuses &
9 out of 10 times that is where the problem lies. Schematics are provided w/ each ma- ‘
chine sold. Current price of this machine new is over $2000.00 ! Our meager price for .

this fantastic printer is only 10% of this: $200.00 each!!! Visually inspected prior to

shipment to insure completeness. Shpd. truck freight collect. $200.00

IBM 745 SELECTRIC BASED '[‘i‘u'sv rugged, handsome printers were made for one of the giants
- of the computer industry. They can be used as a standard type-
TYPEWRITER PRINTERS writer or as a printer in a word processing system for true

letter quality printing. Solenoids were added to the selectric mechanism
which disabled the manual repeat function but still allows electronic
repeat functions, It uses standard IBM typing balls. The voltage
requirements are standard 115 VAC, 5 VDC at 100 ma, and 24 VDC at

4 amps. All are new in factory boxes, but may require adjustments.

We provide literature and schematics with 1 ribbon and cleaning tools.
With the addition of our Centronics to Selectric I/O adapter, you could
easily interface this printer to almost any micro computer system.
Typewriter Printer stock no. RE 1000 A §375.00, 745 manual $30.00
Shpg wt approx. 80 Lbs, shpd by truck, collect.

CENTRONICS TO SELECTRIC INTERFACE

This interface will adapt a Redactron Selectric [/O typewriter mechanism
to be used as a parallel ASCII compatible printer. The parallel input

port provides compatibility to Centronics standards for both “busy’

and “acknowledge” protocols. The interface requires only +5VDC at
350 ma. This interface is fully buiit, less power supply, is guarenteed
operational, and comes with data. Shpg wt. 15 Ibs DE201A,8245.00

Send S.A.S.E. for free data sheet

FANTASTIC MASS STORAGE DISC DRIVE DEAL

1 MEG. quad disc drives, plus cases and power supplies for same.
Listed below are the disc drives. Please call for more info. on the other
components.

1/2 Height 1 Megabyte Disc Drives

Here we go with another blockbuster buy on disc drives which should
make the competition’s head spin. We are offering brand new, Mitsubishi Use with your:
no. 4853, % height, 1 megabyte, mini-floppy disc drives. These drives are * IBM

beautiful. They are fully 34 pin, Shugart compatible. All are double sided,

double density, 80 track /side units. Each runs on +5 vdc 0.5 amps & +12 * Radio Shack
vdc .7 amps. Just the drives to use with your IBM, Sanyo or other compu * Heath
ter. Each order will come with schematics and pinout data * Xerox
Shpg. wt. 4 Ib. SPL-85C-35 $175.00 each  2/$325.00 * Sanyo
Phone Orders accepted on MC, VISA, or AMEX Surplus Electronic Material ~ Send for our free 72 page catalogue jam
No COD'’s. Tel. 1-617-595-2275 packed with goodies.
v 160

More Details? CHECK — OFF Page 128 February 1985 @ 97



NCG Co0. newrecunoLoay HigH-QuaLITY

AFFORDABLE TRANSCEIVERS FOR ALL.

10/160 M
HF TRANSCEIVER

JUST SLIGHTLY AHEAD!

4 MEMORYS - 3 WAY AUTO SCAN
DUAL VFO, IF SHIFT, CW-W, 400 Hz
CW.-N 200 Hz. ALL 9 BANDS PLUS
MARS. BUILT IN AC/DC POWER. SSB
CW OR RTTY. I.LF. TUNE 3-STEP
TUNING SPEED, 200 WATT PEP
MICROPHONE IMPEDANCE 600-50K
OHM HAND MIC. INCLUDED

$849.50

40-15-6 M NEW
TRI-BANDER

WINNERS IN COMPARISON HANDS DOWN!

15M
15 METER MOBILE

WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR!

40,15 AND 6 METERS ARE YOUR BASE
STATION OR MOBILE WITH AC/DC
BUILT IN POWER SUPPLY CW-N 200
Hz OR USB. 2 50239 ANTENNA CON
NECTORS, HAND MIC. BUILT IN TVI
FILTER LITTLE TO NO TV INTER
FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS

$445.50

A GREAT QRP RIG WITH THE BIG RIG
SIGNAL, 2 WATTS OR 10 WATTS OUT
BUILT IN CW SIDE TONE, DIGITAL
DISPLAY. HAND MIC. TOP MOUNTED
SPEAKER. MOBILE BRACKET, RIT OR
FINE TUNE TX&RX. +4KHz, 21 TO
21450 MHz SIGNAL TO NOISE MORE
THAN 10dB DOWN

$249.50

90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER

v 143

1275 N. Grove Street, Anaheim, CA 92806 (714) 630-4541

| o280 of ENGINEERING CONSULTING
g INTRODUCES

‘REMOTE A PAD"'
MODEL RAP-1
2 FOUR MGIT DTMEF

DECODERS. PLUS16DIGIT
EYPAD CONTROL

AL TUNE THE WORLD FROM
YOURHANDHELD VHF/UHFRADIO

$149.95 .
‘Remote A Pad

you are in contral

ICOM IC-02AT USER'S
“AUDIO BLASTER MODULE

Now Available
for IC-2AT
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TOUCHTONE"

DECODER KIT

DTMF Receiver Kit . nplete DTMF

L]

l LA
- ¢
_§ .'.J”ll“-,,w.,.
Q . ‘1‘; iteither hex
. . '

e

L]

& pal
’M your ows ELL ,‘.u repeater de

522 95

JIEND CI
NG INI

ICK OR MONEY ORDER TO
ERING CONS G

WE HAVE 12 GHz BASE/REPEATER & MOBILE ANTENNAS

NOTE: PRICES AND SPECIFICATIONS SUBJECT TO
CHANGE WITHOUT NOTICE OR OBLIGATION

ENGINEERING CONSULTING

TOUCHTONE"® DTMF
to RS-232-C

300 BAUD INTERFACE

v 107

COMBUTER

oEcoOE

‘E‘mw'.u =

oAb
TOUCH TONES

® Use your computer to decode DTMF touchtonas
.

0o upecode-A-Pad”
Nired and T $89.95

ENBINEERING CONSULTING

B83 CANDLEWOOD 8T, BREA,CA BREBRY
714/ l71-ﬂ°ﬂﬂ

license

AR-LG

NOW INCLUDES ANSWERS TO FCC/VEC EXAM QUESTIONS

ARRL LICENSE MANUAL

Here's the latest up-to-date licensing guide from the ARRL. Plenty of theory and
detailed explanations take most of the pain out of studying to upgrade your

1984 80th edition 216 pages

Softbound $4.00

Please add $2 shipping & handliing

HAM RADIO’S BOOKSTORE
Greenville, NH 03048

Tell ‘'em you saw it in HAM RADIO!




HE FIRST NAME IN

ELECTRONIC TEST GEAR

NI 7 7 4

20 MHz DUAL TRACE 0SCILLOSGOPE
$39995*

The Ramsay 625 is & dual limo base, delayed Sweep unit that includes a buill-n sk
deliy line 10 permil Cloar viewing dunng very shor 1156 imes ol high frequency war
forms_ Other features include. variable 1rgger holdott » 20 calibraled sweep lime
from 0.5 sidv 10 02 uSidiv + fully adjusiable sweep lime + X5 sweep magnificatio:
sources, CH1, CH2. LINE EXTermal and INTernal (V mode) * tront panel x-y
2 axs mput » sum difference ol CH1. and CH2 wavelor ayed as singie
* sweep gate and sweep oulpul * Auto focus = singie swoep U’ add $10 00 per
unit for posiage, overseas orders 800 15% of total order for insured surtace mal

Unsurpassed quality al an unbeatable price, the Ramsey oscilloscope
compares 10 others costing hundreds more. Fealures include a com-
ponent testing circuit for resistor, capacitor, digital circuit and diode
testing * TV video sync filter * wide bandwidth & high sensitivity * in
ternal graticule * front panel trace rotator » Z axis * high sensitivity
x-y mode * regulated power supply * buill-in calibrator * rock solid
triggering. *USA — add $10.00 per unit for postage, overseas orders
add 15% of total order for insured surface mail

#7 >~ RAMSEY D-1100

|, VOM MULTITESTER

Compac! and reliable, designed o
service a wide variety of equipment

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDs with this professional quality

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital mea
surements at an amazingly low

! atures include ® mirror back meter. Other features include cost ® in-line color coded push
ale » double-jeweled precision decibel scale # 20K volt metering butlons. speeds range selection

»il ® double overload pro system ® 34" mirrored scale ® * abs plastic tilt stand ® recessed

an ideal low cost unit tor polarity switch ® 20 measuring nput jacks ® overload protection

the beginner Or as a spare back-up ranges * safely probes ® high N @ nges ¢ 3% digit LCD dis

uni impact plastic case play with auto zero, auto polanty
2 & low BAT indicator
e $1 995 test leads and 32495 test leads and ’ i
battery included battery included s4 995 lest leads and

battery included

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality al a breakthrough price Features

3 frequency ranges each with pre amp ® dual
selectable gate imes # gate activity indicator

* 50mV @ 150 MHz typical sensitivily ® wide
frequency range ® 1 ppm accuracy

$41995

T-70 kit
4 nicad pack

wired includes
AC adapter

§99.95
8.95

CT-90 9 DIGIT 600 MHz
COUNTER

The most versatile for less than §300 Features 3
seleclable gale limes ® 9 digits ® gate indicat

® display hold ® 25mV @ 150 MHz typical sen
sitivity ® 10 MHz timebase for WWV calibration
® 1 ppm accuracy

$44995 ;i

CT-90 kit $129.95
OV-101 PPM oven timebase 50.95
BP-4 nicad pack B.95

CT-125 9 DIGIT 1.2 GHz
COUNTER

A 9 digit counter that will outperform units cost
ing hundreds more ® gate indicator ® 24mV @
150 MHz typical sensilivity ® 9 digit display

® 1 ppm accuracy ® display hold ® dual inputs
with preamps

d includ
s1 6995 :Icr.lﬂ:pcltur o

BP-4 nicad pack 8.95

CT-50 8 DIGIT 600 MHz
COUNTER

A versatile lab bench counter with optional
receive frequency adapter, which turns the CT
50 into a digital readout for most any receiver
® 25 mV @ 150 MHz lypical sensitivity ® B digit
display ® 1 ppm accuracy

$16995 ...

CT-50 kit
RA-1 receiver acapler kit

§139.95
14.95

DM-700 DIGITAL MULTIMETER

Professional quality at 8 hobbyist price Fea
tures include 26 different ranges and 5 func

PS-2 AUDIO MULTIPLIER

The PS-2 1s handy for high resolution audio
resolution measurements, multiplies UP in fre

PR-2 COUNTER PREAMP

The PR-2 is ideal for measuring weak signals
from 10 to 1,000 MHz ® flat 25 db gain ® BNC
connectors ® great for shifting RF e ideal

PS-1B MHz PRESCALER

Extends the range of your present counter 1o
600 MHz * 2 stage preamp * divide by 10 cir
cuilry itivity 25mV @ 150 MHz ® BNC

tions * 3'% digit, % inch LED display ® aulo quency * great for PL tone measurements
matic decimal placement ® automatic polarity * multiplies by 10 or 100 ® 0.01 Hz resolution & recewer/TV preamp conneclors @ drives any counter
built-in signal preamp/conditioner
s1 1 995 wired includes : B0 s4495 wired includes 55 995 wired includes
AC adapter 34 995 AC adapter AC adapler
DM-700 kit $99.95 Nelred. PR-2 kit $34.95 PS-1B kit $49.95
MP-1 probe set 4.95 PS-2 kit $39.95

TERMS: « salislaclion guaranteed » examine for 10 days: il not pleased, return in
original form for refund * add 6% for shipping and insurance to a maximum of
$10.00 » overseas add 15% for surface mail » COD add $2.50 (COD in USA only)
o orders under $15.00 add $1.50 ¢ NY residents add 7% sales tax « 90 day parls
warranty on all kits ® | year parts & labor warranty on all wired units

RAMSEY ELECTRONICS, INC.

2575 Baird Rd.
Penfield, N.Y. 14626

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, light loading ... 16.95

z= &
PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

Low pass probe, audio use
Direct probe, general purpose use
Tilt bail, for CT-70, 90, 125 ..

More Details? CHECK — OFF Page 128 w151 February 1985 [& 99



HIGH PERFORMANCGE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems.

¢ 40 to 1000 Mhz - tuned to your frequency
» 5 large helical resonators

e Low noise - High overload resistance

¢ 8 dB gain - ultimate rejection> 80 dB

d’"-

e 10to 15 volls DC opemhon
e Size - 1.6 x 2.6 x 4.75" exc. connectors

* FANTASTIC REJECTION!

Typical rejection:

+600 Khz@144 Mhz: — 28dB
+1.6 Mhz@?220 Mhz: —40dB
+5 Mhz@450 Mhz: —50dB

Price - $89.95 bipolar w/RCA jacks

Connector options: BNC $5. UHF $6.
N §10

SUPER HOT! GaAs Fet option $20

AMATEUR and
* Automatic operation - adjusiable speed and amphiude
* Small size - easy installation - 7 10 15 voits DC
* § selectable. reprogrammable messages - each up 1o 2 min. long
* Wired, tested, and programmed with your message(s)

Model ID-1 - $49.95 Model ID-2 w/2 to 10 minute timer - $69 95

We offer a complete line of transmitter and receiver strips
and synthesizers for amateur and commercial use
Request our Iree catalog Allow §2 lor UPS shipping - Mastercard and VISA welcome

GLB ELECTRONICS

Buffalo, NY 14206

® For transcevers and repeaters

Dept H, 1952 Clinton St.,
716-824-7936. 9 to 4

v 114

Hatry Electronics

\Us'ﬁzn

W, NYE VIKING

(BW @ Wasen
' DAIWA
/

Rohn IBR PLE MFJ

SAXTON PHU[)ULTS INC.

antenna specl.lllsll J W MILLER
/ Headquarters' \
avan\\ V\lnmﬁ STORE HOURS
M-F 8:30-5:00
Sat 8:30-12:30 146

Sun Closed
Hatry Electronics
The Elect in Electronics
500 LEDYARD STREET
HARTFORD, CONN. 06114
Phone 203-527-1881.

B
VISA
Sl B
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WHAT'S REALLY HAPPENING
IN HOME SATELLITE TV?

SATELLITE
TELEVISION
.MAGAZINE

A monthly of 100-plus pages, has all you
need to know about where to find equip-
ment, how it performs, how to install it,
legal viewpoint, & industry insights.

® $24.95 per yr. (12 monthly issues)
e $ 200 for Sample Issue

MONEY BACK GUARANTEE if not
satisfied (subsription orders only).
Keep first issue with our compliments.

If you already have a dish, then you need

OnSat

the best in satellite TV programming.

* Weekly Updated Listings
% All Scheduled Channels
* Complete Movie Listing
* All Sports Specials

* Prime Time Highlights

® $39.00 per yr. (52 weekly i1ssues)
e $ 1.00 for Sample Copy

Visa® MasterCard® accepted (sub
scription orders only). All prices in US
funds only. Write for foreign rates.

Send this ad along with your order to:

STV™/OnSat™
P.O. Box 2384 - Dept. PS
Shelby, NC 28151-2384

Subscription calls only
Toll Free 1-800-438-2020

» 140

|
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products

hi-res color SSTV converter

A new high-resolution color SSTV converter
has been added to Robot’s line of Amateur Radio
products. Designated the Model 1200C, it is ca
pable of transmitting color video images said to
rival broadcast television in picture quality. The
Model 1200C has three selectable 6-bit memory
planes that combine to form 262,244 color com
binations in a 256 = 240 line full screen display.

Eight different black and white and color trans
mission formats are available with automatic se

lection on receive. Up to six separate pictures
may be stored in memory. The unit accepts color
or black and white composite video from stan
dard TV cameras and has RGB, composite or
RF modulated video output.

One distinctive feature of the Model 1200C is
the 8-bit parallel 1/0 ports for computer inter
face. This allows total access to each individual
pixel by a host computer for image processing,
transformation, storage and recall, and graphics
This port also allows the connection to a printer
for black and white
printing. .

The Model 1200C features touch sensitive
front panel switches for full station control and

or color hard copy picture

several automatic functions for unmatched ease
of use. Fine tuning, speed switching and color
or black and white detection are automatically
accomplished without operator intervention

For further information, contact Robot Re
search, Inc., 7591 Convoy Court, San Diego,
California 92111.

Circle #175 on Reader Service Card

bandpass duplexer

Sinclair Radio Laboratories’ new P-4440E com
bines the low loss of a Res-Lok aperture-coupled
filter on transmit with the high selectivity of a
combiner filter on recewve, making it an ap
propriate choice for single antenna operation of
trunking or cellular base stations. The Res Lok
four cavity bandpass section has typcally 0.5 dB

insertion loss and provides nearly 50 dB of noise
suppression, which, when added to the typically
35-40 dB noise suppression provided by most
cavity ferrite transmitter combiners, provides
nearly 90 dB noise suppression overall, The six

pole comb-line filter on the receive side provides

over 85-dB carrier suppression, a figure which

is more than adequate for most system applica
tions. In addition, both the transmit and receive
bandpass windows are a full 15 MHz wide, a fact
which allows sparing of this component on a
multi-site basis without the need to have facilities
for retuning

For further information, contact Sinclair Radio
Laboratories Inc., 675 Ensminger Road,
Tonawanda, New York 14150

Circle #312 on Reader Service Card.

remote coax switch

A remote coax switch for convenient switch
ing of up to four antennas is now available from
Heath. It mounts easily on a tower or mast and
consists of a remote RF switching unit and an
indoor control unit. The two units are connected
by a single coaxial cable which handles both RF
and control signals. The remote unit is rain tight
and mounts with a single clamp. The control unit
contains the power supply and provides switch
ing signals to the remote unit. The HD-1481
switch handles 2000 watts PEP with a VSWR
of 1.15:1 or less below 30 MHz

For complete details and/or to receive a free
copy of the latest Heathkit catalog, contact
Heath Company, Benton Harbor,
49022.

Circle #308 on Reader Service Card

Michigan

"“"Decode-A-Pad”’

The Engineering Consulting touch-tone to
RS 232-C interface for home computers allows
reception of all 16 DTMF touchtones as fast as
they can be transmitted. The computer does all
the work at 300 baud; each digit is displayed as
it is transmitted. With the Decode-A-Pad, you
can receive coded strings, decode any number
of digits, and program as many multi-digit codes
as you want — all in BASIC. Sample programs
to get you started are included in the price

Now you can use your handheld radio to con
trol your computer, which can then be used to
control your remote base or turn on and off
relays, for example.

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS

&\\\\ /7

=
—

WesTCOM

1320 Grand Ave.

7//[]\\\\ California 92069
February 1985 3 101

San Marcos
(619) 744-0728

TESTED — FULLY GUARANTEED
2-30MHz 12V (*=28V)

PIN Rating Ea Match ¢
MRFA406 20w $14.50 $32.00
MRFa12 80W 18.00 40.00
MRFa12A 80W 18.00 40.00
MRFa21 100W 25.00 54.00
MRF421C 110w 27.00 58.00
MRFa422* 150W 38.00 82.00
MRFA426* 25W 17.00 40.00
MRFA426A* 25W 17.00 40.00
MRF433 13W 14.50 32.00
MRFA435* 150W 42.00 90.00
MRF449 30w 12.00 27.00
MRF449A 30w 11.00 25.00
MRFA450 50W 12.00 27.00
MRF450A 50W 12.00 27.00
MRFA453 60W 15.00 33.00
MRFA453A 60W 15.00 33.00
MRFa54 BOW 16.00 35.00
MRFA454A 80w 16.00 35.00
MRF455 60W 12.00 27.00
MRFA455A 60W 12.00 27.00

[ MRFA458 80w 18.00 40.00

| MRFAa60 60W 16.50 36.00
MRFA75 12W 3.00 9.00
MRFA76 3w 2.50 8.00
MRFA77 40W 13.00 29.00
MRF479 15W 10.00 23.00
MRFa85* 15W 6.00 15.00
MRF492 0w 18.00 39.00
SRF2072 75W 15.00 33.00

| CD2545 50W 24.00 55.00

VHF TRANSISTORS

MRF221 15W $10.00 —
MRF222 12W 12.00 —
MRF224 aow 13.50 $32.00
MRF231 3 5W 10.00 - -
MRF234 25W 15.00 39.00
MRF237 1w 2.50 -
MRF238 30w 12.00 —
MRF239 30w 15.00 -

| MRF240 40w 16.00 -

| MRF245 BOW 25.00 59.00
MRF247 BOW 25.00 59 00
MRF260 SW 6.00 -_
MRF264 30W 13.00 -
MRFa492 7T0W 18.00 39.00
MRF607 1.8W 260 -_—
MRF627 0.5W 9.00 -
MRF641 15W 18.00 -
MRF644 25W 23.00 -
MRF646 40w 24.00 59.00
MRF648 60W 29.50 69 00
SD1416 BOW 2950 -
SD1477 125W 37.00 -
2Naaz27 W 1.25 -
2N5945 aw 10.00 -
2N5946 10W 12.00 -
2N6080 aw 6.00 -
2N6081 15W 7.00 -
2N6082 25W 9.00 -
2N6083 30w 9.50 -
2N6084 40w 12.00 29.00

TMOS FET
MRF 137 jow $22.50 —
MRF 138 30w 35.00 -
MRF140 150W 92.00 -
MRF 150 150W 80.00 -
MRF172 80W 65.00 -—
MRF174 125W 88.00 -
ect dl A e &
tormator J f
il E nginet (e t
RFE Parts Catalog Available +~ 188
OEM & Quantity Discount
Minimum Order $2( Add $3 50 Shipping
WE SHIP SAME DAY C.0.D./VISA/MC
ORDERS ONLY: 800-854-1927




NEMAL ELECTRONICS INTL., INC.

/‘x/

your one stop coax supplier!

5 TYPES AVAILABLE!

NEW!!! Lowest Loss

'IIJI g dmwg SATELLITE CONTROL CABLE

TYPE 1
AVAILABLE IN ’ 4
250-500-1000
FT.ROLLS
ORBY
THE FOOT

Designed for easy.
one-step installation
providing the
mauired cables for
most earth station

TYPEA4 TYPES
RG6/U |8 Gauge 96% RG/U 1B Gauge 96%
eld opper Shield

Call for 1000 FT pricing

Only Nemal offers the gquaint
12.gauge conductors linned

HARDLINE
Two styles, two sizes for all installation needs
Aluminum Outer Conductor with Polyethylene Jacket

1/2 inch loss 48 dB/100 ft. @ 30 MHz
368 dB/100 ft. @ 1000 MHz $1.25/Mt

7/8 inch loss 28 dB/100 t. @ 30 MHz
254 dB/100 ft. @ 1000 MHz $3 25/t

Corrugated Copper Outer Conductor with Polyethylene
Jacket

1/2 inch loss 38 dB/100 It @ 30 MHz
(FLC12-50J) 278 dB/100 ft. @ 1000 MH:z $1.59/M
7/8 inch loss 13 dB/100 t. @ 30 MHz
(FLC12-78J) 13 dB/100 ft. @ 1000 MHz $3 92/1t

COMPARE RG 213 125 dB/100 @ 30 MHz
85 dB/100 @ 1000 MHz !

HARDLINE CONNECTORS
1/2 inch alurminum UHF M/F $19.00 Type N M/F $22 00
7/8 inch aluminum UHF M/F $49 00 Type N M/F $49 00

1/2 inch copper UHF M/F $22 00 Type N M/F $22 00
7/8 inch copper UHF M/F $49.00 Type N M/F $49 00

shipping

Cable — $6.00 per 100 fi.

Connectors — $3.00 per order.

Orders under $20 add $2 additional plus shipping.
Charge card — orders over $30 only.

COD add $2.00. Florida Residents add 5%.

wires and atrue

FACTORY AUTHORIZED DISTRIBUTOR
AMPHENOL, CABLEWAVE, COLUMBIA, KINGS
BLONDER-TONGUE, TYTON, B&K

« COAXIAL CABLE * SMATV PRODUCTS
* MULTICONDUCTOR CABLE + COAX-SEAL

« CONNECTORS-ADAPTERS = COMPUTER CABLE
« HARDLINE = CRIMP TOOLS

« CABLE TIES FIELD STRENGTH METER

COUNTS & DISPLAYS
YOUR TURNS

© 99.99 Turns

Yl @ One Hole
Panel Mount

® Handy Logging Area

® Spinner Handle Available

Case: 2x4"’; shaft %'"'x3"

TC2 $12.50 Model TC2: Skirt 2-1/8"'

TC3 $1350 Knob 1.5/6"
Spinner Handle Model TC3: Skirt 3"'; ;
Add $1.50 Knob 2-3/8

Prices include UPS

or Parcel Post in US R H BAUMAN SALES
P.O. Box 122, Itasca, lll. 60143

|
|
I
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12240 N.E. 14th Ave.
No. Miami, FL 33161
Telephone: (305) 893-3924 - 166

RGS9/U made 1o mil spe

COAXIAL CABLE SALE
POLYETHYLENE DIELECTRIC
RG-8/U 96% shield Mil Spec ($29 00/100) or 318/t

RG11U 96% shield 75 ohm mil spec 25¢/ft
RG-558/U double shield (RG-58 size) 50 ohm 45¢/1t
RG58U mil spec 96% shield ($10.00/100) or 11¢/ft

RG62A/U 96% shield mil spec 93 ohm 12¢/11
RG174/U min. 50 £ mil spec 10¢/ft
RG213 noncontaminating 96% shield mil spec 36¢/1
RG214/U double silver shield 50 ohm $1.65/n
RG214/U tinned copper B65¢/ft
RG217/U double shield 5042 5/8” 0D 85¢/1t

LOW LOSS FOAM DIELECTRIC
RG-8X (Minv 8) 95% shield ($15.00/100) or 17¢/ft
RG8U 80% shield ($19.00/100) or 22¢/ft

RG-8/U 97% shield 11 gu (eq Belden 8214) 31%/11
RG58U 80% shield o7e/n
RGS58U 95% shield 108/1t
RG59/U 1009% foil sheld TV type 10%/1t
RG59/U 70% copper shield 09¢/ft
HEAVY DUTY ROTOR CABLE 2-16 ga 6:20 ga J6/Mt
Rotor cable 2-18 ga 6-22 ga Poly bunal Jkt 19¢/1t

Complete line of multiconductor cables available

CONNECTORS MADE IN USA

Amphenol PL 259 89¢
PL-259 and/or S0-239 65¢ ea or 10/85.99
Double Male Conneclor $179
PL-258 Double Female Connector 0ge
PL-259 Silver-Teflon Kings §159 ea
Reducer UG-175 or 176 22¢ or 10/82 00

UG-255 (PL-259 to BNC) $2 95
Elbow (M359) UHF Elbow $179

FS9A (TV type) 24 or 10/$2 00
UG 21 D/U Type N Male for RG8. Amphenol $3.00
UG-88C/U BNC Male for RG-58. Amphenol $1.25
UG 273 BNC-PL259 Amphenol $3 00
3/16 inch Mike Plug for Collins etc. (cutotf) §125

shipping

Cable — $3.00 per 100 ft.

Connectors — add 10%, $3.00 minimum
Orders under $20 add $2 additional plus shipping.
Charge card — orders over $30 only.

COD add $2.00. Florida Residents add 5%.

IN STOCK
— OVER 500 ITEMS —
COMPLETE LINES

SAY
YOU SAW
ITIN

ha -
radio....

products

The Model DAP1 is priced at $89.95, which
includes domestic shipping.

For details, contact Engineering Consulting,
583 Candlewood Street, Brea, California 92621.

Circle #107 on Reader Service Card.

vented actuator boot

The new QIK-PRO Boot from Paullin In-
dustries offers improved actuator protection
against condensation with new top and bottom
“flow-thru’* vents to relieve moisture. These
boots, custom-designed for satellite actuators,
are made of neoprene rubber with self-retrieving
folds for longer life and improved ice removal.
The extra-long life is the result of a heat-curing
process that provides the highest infra-red,
ozone, and ultraviolet test ratings.

The QIK-PRO Actuator Boot has been
redesigned to fit 1-1/8 x 2-1/4-inch actuators
without adapters. Two ties are provided to seal
the boot tighter, protecting the actuator equip
ment against moisture, dust, ice and rain.

For more information, contact Paullin In
dustries, 1446 State Route 60, Ashland, Ohio
44805.

Circle #307 on Reader Service Card.

new Hamtronics” catalog

The 1985 mail order catalog from Hamtronics
features 40 pages of items of interest to the
VHF/UHF/OSCAR enthusiast. Both new prod
ucts including a simplex autopatch kit, a re
peater COR with courtesy beep, GaAs FET re
cewver preamps, active antennas for scanners,
and repeater PA kits and the firm’s already
popular lines of FM and AM receivers and 800
MHz scanner converters are described.

For a free copy, contact Hamtronics, Inc.,
65-F Moul Road, Hilton, New York 14468-9535.
(For overseas mailing, please send $2 or 4 IRCs.)

Circle #154 on Reader Service Card.

Larsen’s FB2-450

Larsen's new FB2-450 antenna features an ex
clusive Kulrod T™ teflon-coated finish for cor
rosion resistance and improved performance.
The lightweight, fixed-base antenna is said to
offer a reliable, economical alternative to larger
base station antennas for a variety of base sta
tion applications

The 5/8 over 1/2-wave collinear whip with
four integral ground plane radials delivers 4.5 dB

Tell 'em you saw it in HAM RADIO!



gain, compared to a 1/4-wave antenna on a suit-
able ground plane. The FB2-450 operates in the
450-470 MHz frequency range and ensures low
loss with “N" type hardware. It comes complete

with bracket and hose clamps for mounting on
a 1-1/2 to 2-1/2-inch diameter pole

For more information, contact Larsen Anten
nas, P.O. Box 1799, Vancouver, Washington
98668

Circle #306 on Reader Service Card

direction finding accessory
for VHF/UHF receivers

Doppler Systems'’ latest line of radio direction
finding units operates with any narrowband FM
receiver in the 27 to 500 MHz range to provide
fast location of interfering signals. No receiver
modifications ar€ required — the direction finder
connects to the receiver's antenna and external

speaker jacks.

}d DOPPLER SYSTEMS
b
c.3 ns

DEGREES
e L 90

. “ 2 1. 2
L 180 \
F - LUME

"
RIGHTNESS

ol
Bi

Four modes are available, providing a range
of optional display and remote output features:
a 16 LED compass rose; a 3-digit bearing in
degrees; an RS232C output for
analysis, triangulation, data logging, etc.; and

(_‘I_)HI[HI‘I‘I

More Details? CHECK — OFF Page 128

measures only 172"

your operation.

6 pc. AAA Batteries
DC Cable
Instruction sheet

MX Channel crystal....
MS-1 External Speaker-
Noise Blanker Kit

NB-1 Side Tone Kit

PR-1 Mobile Rack Kit

and PR-1

”: communications, inc.

The MX-15 comes with full 90 day warrant
from factory direct or HENRY RADIO

$129.95

ACCESSORIES SUPPLIED

Standard Frequency crystal of your choice

| S|
visa®

ACCESSORIES AVAILABLE

(Standard Frequency)
Microphone

SP-15 Telescoping antenna
2M2 DC-DC Converter set

VX-15 External VXO (one crystal supplied)
PL-15 10W Linear amplifier

AT LAST A MINIATURE
BASE STATION AT A
MINIATURE PRICE...

The MX-15is a 15-meter band SSB/CW hand-held transceiver. It
(D) x 2%'" (H) and offers 300mW for SSB
and CW operation. A single-conversion receiver employing a
MOS/FET front-end offers clear and sensitive reception. As a
base or portable station, the MX-15 offers an unlimited challenge
in QRP operation. Additional accessories are available to extend

and is available

800) 421-6631

$7.00
§23.50

$6.50
$11.50
$19.50
$17.50
$23.50
$53.50
$89.50

Photo shown MX-15, VX-15, PL-15, SP-15, MS-1

22511 ASPAN ST . LAKE FOREST. CA 92630 (714) 581-4900
Telex 29-7385 ACE UR

Fits inside most HF-SSB transceivers
Requires human voice to activate
Ignores static, noise and hetrodynes
On/off switch only—no adjustments!
Connects to audio leads and 9/12 VDC
Fully assembled and tested $99.95
Complete with comprehensive manual

Used worldwide in commercial and military

transceivers

v 125

NA COMMUNICATIONS, 5479 Jetport, Tampa, FL 33614  (813) 885-3996
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short circuits

microstrip program

In KBUR’s ““Microstrip Impedance
Program,” (December, 1984, pages
84-86) corrections should be made to
lines 230 and 280 of fig 1. Line 230,
ER [ - .0724 should read ER 1 —.0724.
In line 280, | — .5) should read 1 —.5).
Line 80 in the HP67 program listing
(fig. 2B) should read:

hyx 35 63

trap antenna

In W4MB-s article "“design your own
trap antenna’’ (October, 1984, page
37) the formula for Z, should be cor-
rected to read as follows:

Z, = 60 (loge \y/D,, — 1)

Also, do not confuse LN with (L(N).
They are different. LN = natural
logarithm to the base e.

This publication is

available in microform
from University

Microfilms

Please send information about these titles
Name
Company/Institution — —
Address
City =
State Zip
Phone | )
Call toll-free 800-521-3044. In Michigan,
Alaska and Hawaii call collect 313-761-4700. Or

mail inquiry to: University Microfilms International,
300 North Zeeb Road, Ann Arbor, M1 48106

International.

ROHN brings the‘iop "
to you with its patenwd d

For the ultimate “on the ground"
service and antenna installation,

a ROHN “Fold-Over” Tower is your
best buy. Your safety comes first with
“Fold-Over.” For complete details write:
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a synthesized voice output. The speech syn-
thesizer is designed for mobile use, as it
eliminates the need for the driver to watch the
display.

The system operates by continuously sum-
ming the outputs of four antennas, simulating
the motion of a single rotating antenna. As the
simulated antenna moves toward the RF source,
an increase in the apparent signal frequency oc-
curs, and as the antenna moves away from the
source, this frequency decreases. This up-down
(Doppler) frequency shift is detected by the FM
receiver and is present as a 300 Hz tone on the
audio output. The phase of the tone is measured
and used to compute the bearing without affect-
ing the normal operation of the receiver.

For more information contact Doppler
Systems, 5540 E. Charter Oak, Scottsdale,
Arizona 85254.

Circle #305 on Reader Service Card.

RTTY/CW computer
interface

A new RTTY/CW deluxe computer interface,
featuring variable tuning for all shifts and built-
in RS-232 compatibility FM-AM modes of opera-
tion, is available from MFJ Enterprises, Inc.

| ee———
. 'i NPT ATTY CW DELOGE COMPUTER INTRREACE -

= D seees O

The MFJ-1229 features a 16-LED crosshair
mark and space tuning array that simulates a
scope ellipse for easy, accurate tuning even
under poor signal-to-noise conditions. It also
operates in both FM and AM modes, using FM
for general use, off-shift copy, drifting signals
and moderate signal and QRM levels, and AM
for weak-signal conditions or when there are
strong stations nearby. The MFJ-1229 transmits
on both 170 and 850 Hz with variable shift tun-
ing as well as push-button 170 Hz for added con-
venience and versatility.

The 1229 can be used with most home com-
puters and with a large variety of software.

Additional features include AFSK and FSK
keying, front panel sensitivity control, a nor-
mal/reverse switch that eliminates retuning while
checking for inverted RTTY, mark and space
outputs for true scope tuning, and a Kantronics-
compatible socket.

All inputs are buffered and can be inverted us-
ing an internal DIP switch. External trim pots are



accessible from the rear, allowing adjustment of
the audio input levels. The MFJ-1229 uses 18
VDC or 110 VAC with an optional AC adaptor.
The interface measures 12-1/2 x 2-1/2 x 6 in-
ches and is housed in a black aluminum cabinet
with a brushed aluminum front.

For more information on the MFJ-1229 Deluxe
RTTY/CW Computer Interface, contact MFJ
Enterprises, Inc., 921 Louisville Road, Starkville,
Mississippi 39759.

Circle #173 on Reader Service Card.

Great Circle slide

Xantek has announced the availability of a
Great Circle Slide for its DX EDGE* . Used with
the DX EDGE, this slide lets stations determine
beam headings (great circle bearings) to any
location in the world with enough accuracy for
almost any purpose. It also shows the beam
heading to use for pointing an antenna along the
Gray Line.

Slides are available for latitudes of 60, 50, 40,
30, 20, and 10 degrees (all north or south), and
0 degrees (the equator). (Order the slide for the
latitude nearest your station.)

Each slide shows 16 true great circles spaced
at intervals of 22-1/2 degrees. Both the short
path and long path are shown. The same size
as the DX EDGE map, the slide is made of thin
transparent vinyl so that it fits over the map and
under the monthly slide. The price of the Great
Circle Slide is $3.00 when purchased together
with the DX EDGE and $5.00 when purchased
separately. Prices include shipping and handling.

For further information, contact Xantec, Inc.,
P.0O. Box 834, Madison Square Station, New
York, NY 10159.

Circle #304 on Reader Service Card.

interface development

system

The ‘'eZ SYSTEM' is a low cost, simple and
practical hardware development system that pro
vides quick access to a personal computer’s bus
expansion slot for rapid circuit development. The
system features three major components: the ‘eZ
BOARD,’ a solderless prototyping board that

connects to the expansion slot of the micro-com-
puter through an integral 18-inch flat cable, al-
lowing the user to work freely without interfer
ing with their system unit; the ‘eZ CARD,’ a
prototyping board that features a fully buffered
address, data and control bus, and the ‘eZ
BOOK," a helpful technical guide to the com-
puter system and contains several practical, use-
ful circuits for projects such as an A/D conver-
sion, parallel port, and joystick interface.

The eZ System is available for the IBM-PC and
XT, for Apple, and Commodore computers, or
other computers housing the same bus
arrangement.

For further information, contact Sabadia Ex-
port Corporation, P.O. Box 1132, Yorba Linda,
California 92686.

Circle #302 on Reader Service Card.

do-it-yourself autopatch

KIE Enterprises has developed a simplex tele
phone autopatch system called "“LETUS-
PATCH" for the VIC-20 or Commodore-64 com
puters. The system (not including the cost of the
computer or the transceiver) can be built for less
than $50.00.

Features of the autopatch include multiple
user “up codes’’ with individual long-distance
privilege designation, general admission “‘up
codes,”" busy phone and ringing phone indica
tion (on or off). Also included are answer or in
terrupt busy phone “up codes,” automatic ID"er,
remote enable/disable capabilities, and voice
delay switching of the phone conversation for
those with slow response transceivers.

For those whose telephone service no longer
requires dialing a “'1" before the area code, a
prefix/area code table per “up code’ can be
added. All phone numbers used are logged onto
cassette tape by “up code,” date, and time to
comply with FCC requirements and to allow mul
tiple user toll charge distribution when cross-ref
erenced with your phone bill.

The program, written in BASIC, requires ap
proximately 3K of memory. Extensive prefix or
area code tables may require memory expansion
for the VIC-20.

The "'do-it-yourself” package consists of cir
cuit diagrams, circuit descriptions, parts lists,
program listing, program narrative, and a cas
sette tape with a starter program ready to load.
The price is $20.00.

For more information, contact KIE Enterprises,
P.0. Box 72, Running Springs, California 92382.

Circle #3071 on Reader Service Card.

actuator cable

Nemal Electronics International has introduced
a new line of direct burial actuator cable for
satellite earth station and communications appli
cations. Each type provides the proper cabling
for both motor power and sensor/control in a
single polyethylene jacket suitable for direct

Minimum order §25 00

TUBES

andIC’s
FAST DELIVERY

LOWEST PRIGES

call Toll Free (800) 221-5802

In-depth Inventory - Industrial & Receiving Tubes
Here are 2 dozet examples

3-400Z $85.00 | MRF455 $19.95
3-5002  85.00| Mm2057 15.00
4cx2508 60.00| 872A 24.00
572B 53.00 | ax150A 35.00
811A 12.00 | 6DJ8 2715
813 35.00 | 6550A 1.50
61468 71.75| 8072 95.00
6360 5.75]| 8121 95.00
6883B 7.50| 8874 215.00
7360 12.95| 8877 520.00
8122 110.00 | 807 6.75
MRF454/A19.95 | 8950 11.50

Major Manufacturers Faclory Boxed and Full line of

Sylvania ECG Replacement Sumocunduclu‘r’s 182

B ReA ©) s

Allow §3 UPS charge

zhes
TRANSLETERONIC INC.

e ali=

Box HT1365 39th ST., BROEJKYLN, NY 11218
Tel. 718-633-2800/Watts Line 800-221-5802
FAX # (718) 633-4375

TS830/930 FILTERS

We have received many unsolicited reports prais-
ing the performance of both the TS830S and the
1S930S after installation of Fox Tango filters
In addition, these filters have received favorable
Product Reviews in QST (9/83 and 4/83); were
the subject of a major article: Strangle QRM in
your TS830S in 73 Magazine (6/83). and many
reports in other national publications. One of the
major advantages of our 2.1 kHz SSB matched
pair is that they so improve VBT operation that
the need for (and expense of) CW filters is
eliminated for all but the most dedicated CW
operators. For the latter, our 400 Hz CW matched
pair is the finest available
Get the best from Fox Tango.

PRICE BREAK!
COMPLETE MATCHED PAIR FILTER KITS

FTK830-2 1 or FTK930-2 1 for SSB and CW $150/pair
FTK830-400 or FTK930-400 tor dedicated CW users $150/pair
FTK830-2 1/400 or FTK930 2 1/400 (both of above

pans) $250/our
Specity Rig and Bandwidth desired when ordenng
Shipping Surface $3 (COD add $1); Ar 85, Overseas $10

Flonida residents add 5% Sales Tax

IMMEDIATE SHIPMENT
LUST

FOX TANGO CORPORATION
Box 15944 H, W. Palm Beach, FL 33416

One Year Warranty

Go FOX-TANGO — To Be Sure!
We accept VISA/MASTERCARD

» 189

(305) 683-9587
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AVAILABLE
NOW

THE 1985
ARRL

HANDBOOK

2. It's BIGGER. Over 1024 pages.

3. It's EXPANDED. Covers everything from basic electronics
to esorteric radio gear.

4. It's chockfull of NEW PROJECTS.
5. It's the MOST COMPLETE reference text available.
6. Get your copy TODAY.

$1 5-00 (plus $3.50 shipping)

ORDER YOURS TODAY

= &
ham

radio...... BOOKSTORE

GREENVILLE, NH 03048 (603) 878-1441
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burial. Nemal ST-1 consists of 2 conductors of
16 gauge and 2 conductors of 22 gauge with foil
shield and drain wire; ST-2 contains 2 conduc
tors of 12 gauge and 3 conductors of 22 gauge
with foil shield and drain wire. Nemal also offers
a line of five types of satellite control cables
which contain motor, sensor, polarotor, and
coaxial signal lines

For additional information, contact Nemal
Electronics International, Inc., 12240 N. E. 14th
Avenue, North Miami, Florida 33161.

Circle #166 on Reader Service Card.

reverse burst accessory

Communications Specialists has introduced
the RB-1 reverse burst accessory. The RB-1
eliminates the long squelch tail heard with some
reed type and other sub-tone decoders. Used in
conjunction with decoders that offer squelch tail
elimination, the RB-1 will delay the transmitter
turn-off time and reverse the phase of the en

coded tone, immediately stopping the decoder
and eliminating the squelch tail. The RB-1 is
available from stock and sells for $14.95.

Tell ‘em you saw it in HAM RADIO!



WE SHIP WORLDWIDE

212-925-7000

Los Precios Mas Bajos en Nueva

e
) v Bar' E tronlcs For the best buys in town call:
For more information, contact Communica WOR

tions Specialists, Inc. , 426 West Taft Avenue,
Orange, California 92665-4296

Circle #120 on Reader Service Card. Saturday & Sunday 10to 5 P.M.
Monday-Friday 9 to 6:30 PM Thurs. to 8 PM

Come to Barry's for the best buys in town

| - ONV Safety
| belts-in stock u ICOM ‘
8-pole crystal filters ! ICARTIA, IG.751, (G745, IC.27AM, IC-37A

IC47A,IC2T1AH, IC-2KL, IC-471A/H

International Radio Inc. has announced its line
of 8-pole crystal filters designed to improve the |
selectivity in Kenwood and ICOM products. |

Save BIG DOLLARS Al Barry's GW Birthday Sale !
3 Flea Market F 17 I (R
See You at the LIMARC Fiea Market February 171h NES Y]

KENWOQOD Antennas  £r.0NE, FT-980, FT-757Gx

FT-726R, FT-77, FT-270RH, FT-2700RH

* s e,
— ®
SMART PATCH

Cushcratt

Designed with low insertion loss and ripple, the A Hustier YAESU ICOM LangMobite HTT AW PAEn EM
KLM FT-203/103R IC2AT Midland/Standard AN eive v . o Groar ¥
filters offer excellent selectivity and shape fac Mt s FT_% R4 ICOZAT  Wilson Mini Com 1 o alis F2m MOtin 16 Blane Semple
ey s . 1 Yaesu FTC 2203 FT 4703 $119 9

tor. Filers are available for both SSB and CW | 600, A-1000, R-2000, TS-930S/AT, FTSJ‘E%’ ey ‘m"','_tm':"-';.';“"-;“"'._

= ¢ : adin o TS 4308, TR2600A/3500, TR 7950, ! - WELZ
operation, and depending on the radio, can be TW-4000A. Kenwood Service/Repai ‘ = ", A g FLUKE 77 Multimeter
either 1st or 2nd IF or cascaded. TH21AT, THA1AT, TM-211A/ ’ g U

E inf | ) 411A & TST11AB1IA : | =
or more information, contact International TELEX  PRO-COM .

Radjo Inc., 1532 S.E. Village Green Drive, Port }
St. Lucie, Florida 33452.
Circle #109 on Reader Service Card. ‘

ROCKWELL/COLLINS @ {
KWM-380 =
VoCom/Mirage/Daiwa Large inventory of
Tokyo Hy-Power Saxion Wire & Cable
Amplifiers & SANTEC
S/8 HT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER sT-2220P

S ST14
Antonnas IN STOGK Yaesu FTR-2410, Wilson 010 0

ICOM IC-RP 3010 (440 MHz) 7 7
ICOM IC-RP 1210 (1.2 GHz)

Nye-MBS 3 Kilowatt Tuner

MFJ Models MURCH
900, 981, 941C, & 9410 [Nkaa

VHF FM monitor receiver

Computer Interfaces

; . 2000 A
Ace Communications, Inc. has introduced a stocked:  MFJ.1224 E A HAM MasterTapes— WS
* ’ AEA CP.1, PKT-1, DR.DX T. &= o ) kil 5. B

Beta or VHS Tapes

new VHF FM monitor receiver, model AR-33.
ALPHA AMPLIFIERS

The AR-33 is a featherweight microprocessor MICROLOG-AIR |. Air Disk FREGUENCY
. b | Complete Butternut Antenna COUNTERS
controlled VHF FM portable receiver covering the KANTRONICS Inventory In Stock! g
140 to 170 MHz band in 5 kHz steps. Frequen MIylatettadnill, Chalieriger Hell microphones &
cies are selected by a thumbwheel switch and g | Sihas equalizers in stock
Sfida swito . : 3 reic 5728, 6JS6C Long 1ange Wireless
slide switch for 5 k.Hz increments. The receiver , - oL ¢ Teteghona for eepert in siock. [
employs CMOS microprocessor technology to J 4.400A L BENCHER PADDLES,
i ) . h , AUDIO FILTERS,
offer a variety of features at an economical price, ‘ BIRD ﬁ ¥ BALUN?N SUT%SK LTESS
AEA 144 MHz Wattmeters & e ? MIRAGE AMPLIFIERS
AEA 440 MHz Elements $ZW % 7 or00N POWER SUPPLIES
ANTENNAS In Stock . « DENTRON IS BACK IN STOCK! 2591 HT, Corsairs slocked

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012, ‘

LARGEST STOCKING HAM DEALER We Stock: AEA, ARRL., Alpha, Ameco, Antenna Specialists, Astalic,

L UL (T o LA et d b oo e W \stron. 6 & K, B & W, Bash, Bencher, Bird, Buttemut, COE. CES, Collins.
C: Spec. C s, C Cusheraft,

" " Daiwa, Dentron, Digimax. Drake, ETO (Alpha), Eimac, Encomm, Heil

Aqui Se Habla Espanol o Eamoment | Sound, Heney. Husdler {Newlronics). Hy.Ghin. icom, KLM, Kantronics,

BARRY INTERNATIONAL TELEX 12.7670
MERCHANDISE TAKEN ON CONSIGNMENT "
FOR TOP PRICES

Monday-Friday @AM 10630 P 1M Thursday to 8 PM

Com Maxon | Larsen, MCM (Daiwa), MFJ, J.W. Miller, Mini-Products, Mirage.
arg wi | Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook
we sorve | Robol, Rockwell Collins, Saxton, Shure, Telex, Tempo, Ten-Tec,

Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radios, Vocom, Vibroplex,Curtis, Tri-Ex. Wacom Duplexers,

lities, busi
ses, Civil Defenso

S ay & Sunday 10 AM 10 5 PM. (Free Parking) siables. mobiles | Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals , Radio |
AUTHORIZED DISTS MCKAY DYMEK FOR v, topeniars Publications.
SHORTWAVE ANTENNAS & RECEIVERS WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS |
IRT/ILEX " Spnnq St. Station DEALERINQUIRIES INVITED PHONE IN YOURORDER & BE REIMBURSED |
Subways: BMT-“Prince S1. Station’ COMMERCIAL RADIOS stocked & serviced on premises.

IND-F" Train-Bwy. Station

Bus: Broadway #6 to Spring St
Path—9th SLBh Ave. Station

Amateur Radio Courses Given On Our Premises, Call |
Export Orders Shipped Immediately. TELEX 12-7670

Microwave Test Equipment

RMSG Signal Generators
Manual tuning ¢ 8-30
VDC input = 1 to .7 volt
oulpul to luned detector

* narrow band electrical ¥ 1
tuning ® -1, 3.7-4.2 GHZ

$51.16 » -5, 2.3-2.45 GHZ $61.16 » with
battery clip and on off swilch, -2, -6,
$53.95, $63.95

RMVO Voltage Tuned Oscillators
+12 VDC bias » -1 10 -12 VDC tuning
1"x1%"" PCB » -1, 2.1-2.5 GHZ, $24.95

n Labels!

béralor NAMES

tom Mailing L

Amateur Radio

* Geographic by ZIP and/or State -
* By License Issue or Expiration Date
Self sticx 123 labels

Total List 453,000 Price: $25/Thousand
Buckmaster Publishing .~ 18

as well as small size and light weight. The ac .2 1.8:2.1 GHZ. $24.95

tual size of the receiver is approximately RMVA Variable Attenuator

5-1/4 x 2-1/2 x 1-1/8 inches (130 x 63 » SAY YOU SAWIT 10 10 60 DB, 1 to 6 GHZ, $14.95

26 mm) and weighs less than 200 grams. Also: Test Antennas, Diode Detectors,
For further information, contact Ace Com IN Dual Directional Couplers, and Line

munications, Inc., 22511 Aspan Street, Lake HAM RAD'O i’;r(()léhNUSSCH MICROWAVE

F"'?Stv California 92630. R.R. 1, Box 1568, PH: 816.963-2550
Circle £164 on Reader Service Card. BROOKFIELD, MISSOURI 64628 .~ 128
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$SOTRON ANTENNAS

BIG ON PERFORMANCE
SMALL ON SPACE
MODELS FROM 160-10 METERS

NO TUNERS! NO RADIALS!

PERFECT FOR LIMITED SPACE
APPLICATIONS: BOATS, APARTMENTS,
VACATION HOMES AND MORE.

....63.95 plus 4.75 shipping
52.95 pius 3.75 shipping
ASK FOR PRICES ON OTHER MODELS.

BILAL COMPANY ~ &

S.R. 2, BOX 62, DEPT. 10
- EUCHA, OK 74342 ‘
- (918) 253-4094 o

*See Oct., 1984 of 73 Magazine for a product review!

8 POLE CRYSTAL FILTERS FOR

KENWOOD, ICOM, AND YAESU RADIOS
KENWOOD
21 kHz SSB for 75-930 or 15-830 matched  set ..$149.99
400 Hz CW for TS-930 or TS-830 matched set.......$149.99
2 1 kHz SSB tail end IF cascade kit (8 extra poles) for the
T5-430, TS-120 and TS-130 . . $79.00

2 1 kHz 8 pole xtal filter for the R- 1000 e $129 00
21 kHz 8 pole xtal filter for the R-2000 ... . .$139.00
400 Hz CW (8 pole) xtal filter for the R-2000 ......... $99.00

TS-930 NEW FM KIT True fm, xmit & rcv. 30 watts, 1x
better than .2 uv sensitivity. Wired and tested........$139.00

ICOM
2 1 kHz SSB and 400 Hz CW 8 pole xtal filter for the
[C-730. 740. 745, R70 and R71 radios..... $99.00

YAESU
21 kHz SSB 8 pole xtal fitter for the FT-980 Filter for
FT-757 available soon............ $99.00

ICOM, Kenwood newsletters 1 year $9.00 US ($12 first class
maijl) $13 elsewhere. SASE for details.

When ordering please specify radio and crystal filter ordered.
Please add $3 for shipping and handling USA. $5 air mail, COD
add $1.75. $10 overseas. FL residents add 5% sales tax

INTERNATIONAL RADIO, INC.
1532 SE Village Green Dr.
Port St. Lucie, FL 33452

(305) 335-5545 » 109

FCC LOWERS
REQUIREMENTS —

GET YOUR RADIO
TELEPHONE LICENSE

FCC changes make obtaining a High-level
Radio Telephone License much easier now.
Eliminate unnecessary study with our short-
cuts and easy to follow study material. Obtain-
ing the General Radio Telephone License can
be a snap! Sampie exams. also section cover-
ing Radar Endorsement.

A small investment for a high-paying career in
electronics.

$19.95 ppd.

Satisfaction Guaranteed

SPI-RO DISTRIBUTING

P.0. Box 1538

Hendersonville. N. C. 28793 "%

We now accept MC and VISA %,
Give card #, exp. date, and signature \f

products

voice operated squelch

CMC Communications offers a Voice Opera-
ted Squelch on a small circuit board for mount-
ing inside most SSB transceivers and receivers.
The VOS requires that different and select com-
ponents of the voice spectrum to be present at
the same time to operate. It ignores heterodynes
and noise, regardless of level, yet it is extreme-
ly sensitive to weak signals when the human
voice is present. All adjustments are made at the
factory and a remote on/off switch is provided.
Simple connections are made to the AF Gain
Control and 9 or 12 VDC.

For further information, contact CMC Com-
munications, Inc., 5479 Jetport Industrial Bivd.,
Tampa, Florida 33614.

Circle #125 on Reader Service Card.

dipole handbook

The Dandy Dipole from Microwave Filter is a
new 24-page handbook for constructing over 180
variations of the oldest, most reliable, and
simplest Amateur Radio antenna known. It
shows where and how to place it, how to quickly
design a multiband dipole — using traps —
without guessing at the wire lengths.

The $39%5
Dandy
Dipole

A Handbook for the Construction, Tuning, And
Operation of the Oldest. Most Economical and
Rehable Amateur Radio Antenna

Computing the wire length and pruning

to resonant frequency

® Proper height for best SWR and radiation

u The mulli-band trapped dipole: 183 band
combinations

& The inverted *“V"'

a Dipole components: insulators, baluns,

traps, wire

—

By: Daniel Bostick (WA2ZYR)
Donald Shatraw

AT

The contents include computing the wire
length and pruning to resonant frequency;
proper height for best SWR and radiation; the
multiband trapped dipole, 183 band combina-
tions (complete wiring tables); inverted 'V''and
dipole components as insulators, baluns, traps
and wire.

The book was written by Daniel Bostick,
WA2ZYR, and Donald Shatraw, Microwave
Filter Company technical consultants.

The cost is $3.95 plus $1.00 for shipping. For
more information, contact Microwave Filter
Company, Inc., 6743 Kinne Street, East
Syracuse, New York 13057.

Circle #148 on Reader Service Card.

REVIEW

The Hidden Signals

on Satellite TV

by Tom Harrington, WBOMYV,
and Bob Cooper, VP5D

Owners of TVRO systems may be unaware of
the multitude of signals carried by geostationary
satellites. Besides the video services, these
signals include audio and teletype news services,
high speed data systems, teletext, and stock
services, to name just a few.

Access to these signals is actually very easy.
It can be accomplished simply by tuning the
audio subcarrier control on many of the TVRO
tuners currently being sold. With the addition
of an FM stereo tuner, high quality stereo serv-
ices can also be received and enjoyed by TVRO
owners.

This book starts off with an introductory
chapter that gives the reader a brief history of
satellite communications, describes multiplexed
audio and data signals, and lists the various types
of transmissions. A spectrum overview from
0-30,000 MHz and a description of where the
""hidden signals’’ are also provided.

Chapter Two delves into the technical “nitty
gritty”’ of audio subcarriers, how they get there
and how they can be found. In addition to a
technical description, a review of several dif-
ferent pieces of commercial gear currently
available to decode this subcarrier information
is provided. A program listing by service and
satellite is also included. Charts, graphs, and
oscilloscope photographs are all provided to help
you set your station.

Chapter Three discusses telephone (SSB/
FDM) systems, their use, and your responsi-
bilities in receiving these services. There are cur-
rently two types of voice and data signal chan-
nels on satellites these days. The most common
uses SSB run through a frequency division multi-
plexer. This spectrum-efficient system allows
many different signals to be combined together
into a single signal for transmission to a satellite.



Hldden Signals

ON SATELLITE TV

“JTHE SECRET SIGNALS ON THE SATELLITES™

BY THOMAS P, wmm{m cooeer &

The second method of access is via SCPC (single
channel per carrier). SPSC is not as spectrum
effective as the FDM systems, but is less e'xpen-
sive to install. The equipment required is much
less complex and needs relatively low power. In
formation is given on how to hook up SSB re-
ceivers to TVRO receivers to decode this in-
teresting information.

Chapter Four is a rather complete and inclusive
section on SCPC satellite systems. Equipment
in use is fully covered and examples are given
of some of those services using SCPC transmis
Frequency allocations are listed by
satellite, service, companding, bandwidth and
pre-emphasis to help the listener tune in these
signals

Chapters Five and Six cover satellite networks
and basic teletext, providing plenty of history as
well as technical details. Chapter Seven deals
with a number of other teletext operations, and
Chapter Eight discusses miscellaneous services
that can be found on satellites. Chapter Eight
also has a complete detailed section on the
Hughes C-band domestic satellite facilities.

The information contained in this book is not
intended to encourage the misuse of satellite
services. Rather it has been prepared by the
authors as a primer on what is available there.
FCC rules and requlations do not prohibnt
SWIL ing. They do prohibit selling or deriving a
commercial benefit from what is received. The

slons.

ultimate responsibility lies with the user.

In some areas, technical descriptions in this
book are not exactly what the engineer may
want. However, the average TVRO owner, TV
technician, or beginning TVRO dealer will find
this book to be a good reference manual to have
on the shelf
Satellite TV is pub
lished by Universal Electronics, 4555 Grove
Suite 34, Columbus Ohio 43232. Copies
are available from Ham Radio’s Bookstore,
Greenville, NH 03048, $14.95 plus $3.50 shipping
and handling

The Hidden Signals on

Road,

N1ACH

AT Im&_-d.

Freq. 1dB
Receive Range N.F Gain Comp. Device
Only (MHz) (dB) (dB) (dBm) Type Price
P28VD 28-30 <11 15 0 DGFET $29.95
P50VD 50-54 <13 15 0 DGFET $29.95
P50VDG 50-54 <05 24 +12 GaAsFET $79.95
P144VD 144-148 <15 15 0 DGFET $29.95
P144VDA 144-148 <1.0 15 0 DGFET $37.95
P144VDG 144-148 <0.5 24 +12 GaAsFET $79.95
P220VD 220-225 <1.8 15 0 DGFET $29.95
P220VDA 220-225 <1.2 15 0 DGFET $37.95
P220VDG 220-225 <05 20 +12 GaAsFET $79.95
P432VD 420-450 <1.8 15 -20 Bipolar $32.95
P432VDA 420-450 <1.1 4 -20 Bipolar $49.95
P432VDG 420-450 <05 16 +12 GaAsFET $79.95
Inline (rf switched)
SP28VD 28-30 <1.2 15 0 DGFET $50.95
SP50VD 50-54 <14 15 0 DGFET $59.95
SP50VDG 50-54 <0.55 24 +12 GaAsFET $109.95
SP144VD 144-148 <16 15 0 DGFET $59.95
SP144VDA 144-148 <11 15 0 DGFET $67.95
SP144VDG 144-148 <0.55 24 +12 GaAsFET $100.956
SP220VD 220-225 <19 15 0 DGFET $50.95
SP220VDA 220-225 <13 15 0 DGFET $67.95
SP220VDG 220-225 <0.55 20 +12 GaAsFET $109.95
SP432VD 420-450 <19 15 -20 Bipolar $62.95
SP432VDA 420-450 <1.2 17 -20 Bipolar $79.95
SP432VDG 420-450 <0.55 16 +12 GaAsFET $109.95
Every p lifier Is precisi "_ d on ARR’s Hewlet Packard HP8970A/HP346A lmc-of the-art noise figure

meter. RX only

only. Inline preamplifiers are rf switched (for use

with Irlmcolvorlj and hlndlo 25 wntu tunsmﬁtor powor Mount Inline Prnmpll"orl bﬁwun tranu:-lvor

1al Hakl

and power amplifier for high power appl

Hdvongcd
Receiver
Research

Box 1242  Burlington, CT 06013 * 203 582-9409
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SAY
YOU SAW
ITIN
ham radio!

nd
in the 1-1000 MHz unoc Ploase fncludo !2 s:l:pin/g
UsS. and C
sales tax. C.0.D. ouhri add $2. Air mail to foreign coun-
tries add 10%. Order your ARR Rx only or inline
preamplifier today and start hearing like never before!

CADDELL
COIL CORP.

(«‘o «-(‘»

35 Main Street
Poultney, VT 05764
802-287-4055

BALUNS
Get POWER to your antenna' Our Baluns are
already wound and ready for installation in your
transmatch or you may enclose them in a
weatherproof box and connect them directly at
the antenna. They are designed for 3-30 MHz op
eration (See ARRL Handbook pages 19-9 or
6-20 for construction details )
Please send all reader inquinies directly
$ 850
12.50
15.00
14.00
18,50

100 Watt(4:1,6:1,9:1, or 1:1impedance - select one)
Universal Transmatch 1 KW (4:1 Impedance)
Universal Transmatch 2 KW (4:1 impedance)
Universal Transmatch 1 KW (6:1,9:1 or 1:1-select one)
Universal Transmatch 2 KW (6:1,9:1 or 1:1-select one)




YOU WANT IT?
DAN'S GOT IT!

KENWOOD

FT-209 T™M-211

ALL OF THESE GOODIES AND MANY MORE
AT A SUPER SAVINGS!

CALL TODAY
1 (800) 241-2027
BRITT'S 2-WAY RADIO

Sales & Service
2508 Atlanta Street
SMYRNA, GA. 30080
(404) 432-8006 ~m

ORR BOOKS

BEAM ANTENNA HANDBOOK
by Bill Orr, W6SAI

Recommended reading. Commonly asked questions like: What is the best
element spacing? Can different yagi antennas be stacked without losing per-
formance? Do monoband beams outperform tribanders? These questions
and more are fully answered. Lots of construction projects, diagrams, and
photos. 198 pages. © 1983. 5th edition

[ JRP-BA Softbound $7.95

SIMPLE LOW-COST WIRE ANTENNAS
by Bill Orr, WESAI

Learn how to build simple, economical wire antennas. Apartment dwellers
take note! Fool your landlord and your neighbors with some of the “invis
ible'” antennas found here. Well diagrammed. 192 pages « 1972 2nd
edition

IRP-WA Softbound $7.95

THE RADIO AMATEUR ANTENNA HANDBOOK
by William 1. Orr, W6SAI and Stuart Cowan, W2LX

Contains lots of well illustrated construction projects for vertical, long wire
and HF/VHF beam antennas. There is an honest judgment of antenna gain
figures, information on the best and worst antenna locations and heights, a
long look at the quad vs. the yag: antenna, information on baluns and how
to use them, and new information on the popular Sloper and Delta Loop
antennas. The text is based on proven data plus practical, on-the-air experi
ence 190 pages. ©1978. 1st edition

|RP-AH Softbound $7.95

ALL ABOUT CUBICAL QUAD ANTENNAS
by Bill Orr, W6SAI — New 3rd Edition
Includes NEW data for WARC bands

The cubical quad antenna is considered by many to be the best DX antenna
because of its simple, lightweight design and high performance. You'll find
quad designs for everything from the single element to the multi-element
monster quad. There's a wealth of data on construction, feeding, tuning,
and mounting quad antennas. 112 pages 1982 3rd edition

IRP-CQ Softbound $6.95

Please add $1.50 for one book, $2 50 for two or more books
to cover shipping and handling

Ham Radio’s Bookstore  Greenville, NH 03048

DO YOU
KNOW
WHERE
TO FIND
REAL
BARGAINS
on NEW and USED
ELECTRONIC Equipment?

You’ll Find Them
in the Nation’s No. 1
Electronic Shopper Magazine

NUTS & VOLTS

Now in Our 5th Year

Nuts & Volts is published MONTHLY and features:

NEW STATE-OF-THE-ART PRODUCTS »
SURPLUS EQUIPMENT ¢ USED BARGAINS
* LOW COST AD RATES * PRIVATE AND
COMMERCIAL CLASSIFIEDS * NATIONAL
CIRCULATION ¢ NEW PRODUCT NEWS
SECTION * AND A FREE CLASSIFIED AD
WITH YOUR SUBSCRIPTION

SUBSCRIPTION RATES

57 i
< NUTS & vours

HAM GEAR
csonpursns
OFTWARE
SCANNERS « OpTCs
TEST EQUIPMENT
MICROWAVE
SATELLITE
AUDIO visyaL
NEW PRQDUCTS
COHPONENTS * KITS
ANTIQUE ELECT,
PUBLICATIONS
PLANS « SERv|CES

[]One Year -3rdClassMail .............. .. $10.00

[JOne Year - Ist Class Mail . . . ............ .. $15.00

[] One Year - Canada & Mexico (in U.S. Funds) . . $18.00

[] Lifetime - 3rd Class Mail (U.S. Only) . .. ...... $35.00
ORDER NOW!

SEND: [J] CHECK [ MONEY ORDER

[] VISA [[]MASTERCARD

TO: NUTS & YOLTS MAGAZINE

P.O. BOX I111-H
PLACENTIA, CALIFORNIA 92670
(714) 632-7721

Card N — - rrey =
Exp Date — p— . i —
IF YOU'RE INTO ELECTRONICS,

THIS MAGAZINE WILL SAYE YOU MONEY!

Dealer Inquiries Invited 149

Tell 'em you saw it in HAM RADIO!
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July 27 thru Aug. 9, 1985

Qur 26th year

TAKE A VACATION WITH t
i A P‘URPOSE THlS YEAR . O-777 {E B oo 17 ) )’(‘1‘(‘@} < ﬁ]’[@___]lﬂf"jﬂ“ﬂ@g
oin students from around the world at i . —— = Q)L )0 o)
OAK HILL ACADEMY | o )Cin QoG )
AMATEUR RADIO SESSION / z : (o) Q) Qi
Instructors CERTIFIED VE's \ ) : Jo ) ]

Over 25 years of successful teaching experience
means upgrading is as easy as 1-2-3.

Your vacation is spent in the beautiful Blue
Ridge Mountains of Virginia with expert in-
structors in friendly surroundings and with ex-
cellent accommodations.

Oak Hillalso hasaham lab set up forallto use.

Courses offered are:
Novice to General
General or Tech to Advanced
Advanced to Extra
Learn — don’t just memorize the answers (0
the exam questions.

C. L. PETERS, K4DNJ, Director
Oak Hill Academy Amateur Radio Session

Box 43
Mouth of Wilson, VA 24363
Address

City/State/Zip

1
I
1
:
i

Name Call

' ~ 163
)
i
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NOW’S THE TIME TO GET YOUR 1985
Radio Amateur Callbooks

NORTH AMERICAN CALLBOOK FOREIGN CALLBOOK \

The New North American Callbook now contains Canadian The only source of DX calls and addresses available. Fully

and Mexican as well as all US Radio Amateurs. Fully up- updated and has helpful QSL information. /1984 \ \ \

dated with all the latest callsigns and addresses. Edited to ICB-F85 Softhound $20.95 \ T

ensure accuracy. Includes handy station aids. 1984 \ |l o
CB-US85 Softbound $21.95 g LR

\ \
\ O\

Order Both and SAVE even more
Regular Price $42.90

HAM RADIO SPECIAL $39.95

Please add $3.50 Shipping & Handling

Fadio..... BOOKSTORE -

GREENVILLE, NH 03048 (603) 878-1441 /

More Details? CHECK — OFF Page 128 February 1985 111




Use Your Wireless
Control

FROM ANY ROOM!! 55

rks with most infrared

LIKE HAVING A SATELLITE RECEIVER, VCR,
CABLE TV, AND VIDEO DISC IN EVERY

ROOM!
e ATROUNK

$7995

Plus $3.00
shipping & handling

608-493-2291

-.-' .‘“

MERRIMAC — remce &

SATELLITE

v 195

PACKET RADIO

THRU SOFTWARE
AX.25 Protocol

Synchronous Packet Radio Using the Software
Approach AX.25 Protocol TRS-80 Model 1,3 and 4

By Bob Richardson, W4UCH

You can get on Packet Radio two ways. One is with a
sophisticated **black box'". The other is by making your com-
nuter act like a*‘black box'* by programming it in a high level
machine language code. WAUCH has written a machine language
progam for the Radio Shack TRS-80 Models 1, 3 and 4 com-
puter (Model 4 works with Model 3 disk while in Model 3 mode).
This book has twelve chapters plus seven appendices that take
you step by step through the process of setting your computer
to first convert the digital information into a usable format and
then to decode the information
1984 3rd edition

| RE-AX Softbound $21.95
PROGRAM NOW AVAILABLE IN DISK FORM
|RE-MI Model 1 Disk $29.00
IRE-MIII Model Il & 4 Disk $29.00
| RE-BD SPECIAL BOOK AND DISK $49.95
(Specify disc; Mod. | or Mod. ) SAVE $2
Please add $3 for shipping ﬁ\

HAM RADIO’S BOOKSTORE

Greenville, NH 03048

T

Join AMSAT...Today

Amateur Radio Satellite OSCAR 10
provides:

* A New Worldwide DX Ham Band
open 10 hours a day.

e Rag Chew With Rare DX Stations
in an uncrowded, gentlemanly fashion.

* Popular Modes In Use:
SSB, CW, RTTY, SSTV, Packet

¢ Full Operating Privileges
open to Technician Class
licensee or higher.

Other AMSAT Membership Benefits:

ORBIT Magazine Subscription:
Dependable technical articles, satellite news,
orbital elements, product reviews, DX news,
and more.

Satellite Tracking Software
Available for most popular PCs.

QSL Bureau, AMSAT Nets, Area Coordinator
Support, Forum Talks

Construction of Future Satellites For Your
Enjoyment!

AMSAT Membership is $24 a year, $26 out-
side North America. VISA and MC accepted.

AMSAT
P.O. Box 27
Washington, DC 20044

301 589-6062

v 192
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April 26, 27, 28, 1985

Hara Arena and Exhibition Center

* Giant 3-Day Flea Market
Starting Noon Friday
All Day Saturday and Sunday

% Technical Forums
* ARRL and FCC Forums

all new banquet program format.

* FCC Examinations
* New Products and Exhibits
* Grand Banquet

% Alternative Activities

* Electrical Safety Forum

* Special Group Meetings

Meet your amateur radio friends from all over the world at the inter-
nationally famous Dayton HAMVENTION.

Seating will be limited for the Grand Banquet and Entertainment on
Saturday evening so please make reservations early. Noted humorist
Jean P Sheperd, K20RS, will return for his third appearance as
Banquet Speaker. His presentation promises to be outstanding in an

If you have registered within the last 3 years you will receive a bro-
chure in January. If not, write Box 44, Dayton, OH 45401.

Nominations are requested for Radio Amateur of the Year, Special
Achievement and Technical Excellence Awards. Nomination forms
are available from Award Chairman, Box 44, Dayton, Ohio 45401 and must be returned by April 1. 1985.

(

ARRL/VEC

Sat. 1 p.m., Sun. 9 a.m.

\

FCC EXAMS

All elements to be administered. Advanced registra-
tion only. DEADLINE TO REGISTER: March 27, 1985.
e $4.00 check or money order made payable to

¢ Completed 610 form with copy of license
¢ Indicate preferred sitting time: Sat. 9 a.m.,

Mail registration to: FCC Exams, 203 Bellewood St.
Dayton, OH 45406

=

J

* Personal Computer Forum
* Int’l. VHF/UHF Conference
% CW Proficiency Awards
* Amateur of Year Award
* Special Achievement Awards

( ADMISSION \
$8 in advance, $10 at door.

(Valid for all 3 days)
BANQUET
514 in advance. $16 at door.
FLEA MARKET SPACE
$17 in advance.

(Valid for all 3 days)
Checks for advance registration to
Dayton HAMVENTION
Box 2205. Dayton. Ohio 45401

Registration processing
starts Jan. 1, 1985.

- _J/

For special motel rates and reservations write to Hamvention Housing, Box 1288, Dayton, OH 45402.
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.
All other inquiries write Box 44, Dayton, OH
45401 or phone (513) 433-7720.

Flea Market spaces will be sold in advance
ONLY. NO spaces sold at gate. Entrance for
set-up available starting Thursday. Special
Flea Market telephone (513) 223-0923.

Bring your family and enjoy a great
weekend in Dayton.

Sponsored by

The Dayton Amateur Radio Association, Inc.

v free slide and cassette show is available for your meetings. Request “Slide Application” from DARA, Box 44, Dayton, OH 45401

More Details? CHECK — OFF Page 128
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE

2039/7289 S 34.00 1182/4600A $500. 00 ML7815AL $ 60.00
2£26 7.95 4600A 500. 00 7843 107.00
2¢28 200.00 4624 310.00 7854 130.00
3-5007 102.00 4657 84.00 ML7855KAL 125.00
3-10002/8164 400.00 4662 100. 00 7984 14.95
3828/866A 9.50 4665 500. 00 8072 84.00
3CX400U7/8961 255.00 4687 P.O.R. 8106 5.00
3CX1000A7/8283 526. 00 5675 42.00 8117A 225.00
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H7 1700. 00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F 1 567.00 5836 232.50 8156 12.00
4-65A/8165 69.00 5837 232.50 8233 60.00
4-125A/4D21 79.00 5861 140.00 8236 35.00
4-250A/5022 98.00 5867A 185.00 8295/PL172 500.00
4-400A/8438 98.00 5868/AX9902 270.00 8458 35.00
4-4008/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00 8505A 95.00
4-1000A/8166 444.00 5893 60.00 8533 136.00
4CX2508/7203 54.00 5894 /A 54.00 8560/A 75.00
4CX250FG/8621 75.00 58948/8737 54.00 8560AS 100. 00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580W 90.00 6083/A79909 95.00 8624 100. 00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 61468/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242.50% 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX15008/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00 6L6 Metal 25.00
4CX10000D/8171 1255.00 6293 24.00 6L66C 5.03
4CX15000A/8281 1500. 00 6326 P.0.R 6CA7/EL34 5.38
4CWB0OF 710.00 6360/A 5.75 6CL6 3.50
4p32 240.00 6399 540.00 60J8 2.50
4E27A/5-1258 240.00 6550A 10.00 60Q5 6.58
4PRE0A 200.00 6883B/8032A/8552 10.00 6GF5 5.85
4PR60B 345.00 6897 160.00 6GJ5A 6.20
4PR65A/8187 175.00 6907 79.00 6GK6 6.00
4PR1000A/8189 590. 00 6922/60J8 5.00 6HBS 6.00
4X150A/7034 60.00 6939 22.00 6HF5 8.73
4X150D/7609 95.00 7094 250.00 6JG6A 6.28
4%2508 45.00 7117 38.50 6JM6 6.00
4X250F 45.00 7203 P.0.R 6JN6 6.00
4X500A 412.00 7211 100. 00 6J56C 7.25
5CX1500A 660. 00 7213 300.00%  6KN6 5.05
KT88 27.50 7214 300.00%  6KD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
5728/T160L 49.95 7325 P.0.R. 6LQ6/6MJ6 Sylvania  9.00
592/3-200A3 211.00 7360 13.50 6ME6 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
B12A 29.00 7609 95.00 12BY7 5.00
813 50. 00 7735 36.00 12JB6A 6.50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE

ARE OUT OF STOCK OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

For information cali: (602) 242-3037

M z electromcy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
it we are out of stock of an item.”

Toll Free Number
800-528-0180
(For orders only)
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“FILTERS”

COLLINS Mechanical Filter #526-9724-010 MODEL F455732F

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15,99

ATLAS Crystal Filters
5.595-2.7/8/1SB, 5.595-2.7/1SB

8 pole 2.7KHz wide Upper sideband. Impedence 800ohms 15pf In/800chms Opf out. 19,99
5.595~2.7/8/U, 5.595-2.7/USB

8 pole 2.7Khz wide Upper sideband. Impedence 800chms 15pf In/800chms Opf out. 19.99
5.595~.500/4, 5.595-.500/4/CW

4 pole 500 cycles wide CW. Impedance 800ohms 15pf In/800ohms Opf out. 19.99
9.0USB/CW

6 pole 2.7KHz wide at 6dB. Impedance 680chms 7pf In/300ohms 8pf out. CW-1599Hz 19.99

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-455-Z1/ZU-21H

455KHz at Center Frequency of 453.5KC. Carrier Frequency of 455KHz 2,36KC Bandwidth,
Upper sideband. (ZU) 19.99
Lower sideband. (2L) 19.99

IZ2 RS E RS A XS R RS R R XA RS RS R R R R AR R RS X AR RS RS R A A R s XA X R R XA R 2]

CRYSTAL_FILTERS

NIKKO FX-07800C 7.8MHz $10.00
TEW FPC-103-2 10.6935MH2 10.00
SDK SCH-113A 11.2735MHz 10.00
TAMA TF-31H250 CF 3179.3KHz 19.99
TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5.00
MOTOROLA 4884863B01 11.7MHz 2pole 15KHz bandwidth 5.00
PTI 5350C 12MHz 2pole 15KHz bandwidth 5.00
PTI 5426C 21.4MHz 2pole 15KHz bandwidth 5.00
PTI 1479 10.7MHz 8pole bandwidth 7.5KHz at 3dB, S5KHz at 6dB 20,00
COMTECH A10300 45MHz 2pole 15KHz bandwidth 6.00
FRC ERXF-15700 20.6MHz 36KHz wide 10.00
FILTECH 2131 CF 7.825MHz 10.00

LA AR AR R EE RS SRR RS2 R XSRS R R R XX R AR R R AR RXRRSEES SRR LR RN R X R

CERAMIC FILTERS

AXEL 4F449 12,6KC Bardpass Filter 3dB bandwidth 1,6KHz from 11.8-13.4KHz 10.00
CLEVITE TO-01A 455KHz+~2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 455KHz+~-1KHz bandwidth 64B min 12KHz, 60dB max 36KHz 10.00
MURATA BFB455B 455Kz 2,50
BFB455L 455KHz 3.50
(FM455E 455KHz +-5.5KHz at 3dB , +-8KHz at 64B , +-16KHz at 50dB 6.65
CFM455D 455KHz +7KHz at 3dB , +10KHz at 64dB , +20KHz at 50dB 6.65
CFR455E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 60dB 8.00
CFU455B 455KHz +2KHz bandwidth +-15KHz at 6dB, +-30KHz at 40dB 2.90
CFU455C 455KHz +-2KHz bandwidth +-12,5KHz at 6dB , +-24KHz at 40d4B 2,90
CFU455G 455KHz +-1KHz bandwidth +-4.5KHz at 6dB , +~10KHz at 40dB 2.90
CFU455H 455KHz +-1KHz bandwidth +-3KHz at 6dB , +-9KHz at 404B 2.90
CFuU4551 455KHz +-1KHz bandwidth +-2KHz at 6dB , +-6KHz at 40dB 2,90
CFW455D 455KHz +10KHz at 6dB , +-20KHz at 40dB 2.90
CFW455H 455KHz +-3KHz at 64B , +-9KHz at 40d4B 2,90
SFB455D 455KHZ 2,50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4.5KHz +-1KHz 5.00
SFE10.7MA 10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 20dB 2,50
SFE10.7MS 10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 20d4B 2.50
SFG10.7MA 10.7MHZz 10,00
NIPPON 1F-B4/CFU4551  455KHz +1KHz 2.90
LF~B6/CFU455H  455KHz +~1KHz 2,90
1F-B8 455KHz 2,90
LF-C18 455KHZ 10,00
TOKIN CF455R/BFU455K 455KHz +—2KHz 5.00
MATSUSHIRA EFC-L455K 455KHz 7.00

LEEEEXESEER XSRS ISR S S SSSRRE R R RS SRR R R RS R R R R R RS ES AR R R R R R SRS R RS

SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES

POWER OUTPUT 1.6MW. BEAM DIA, .75MM BEAM DIR, 2.7MR 5KV STARTING VOLTAGE DC
68K OHM 1WATT BALIAST 1000VDC +—100VDC At 3.7MA $59.99
ROTRON MUFFIN FANS Model MARK4/MU2A1

115 VAC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F 88CFM at 50CPS $ 7.99
105CFM at 60CPS THESE ARE NEW

lect Toll Free Number surlus. and barts may e
U HuU wi ar e par

Z CICCIronICy  800-528-0180 oot oo o

(FOf orders only) For information call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TYPE PRICE  TYPE PRICE TYPE PRICE  TYPE PRICE
2N1561 $25.00 2N5920 $ 70.00 40608 RCA $ 2.48  BFY90 $ 1.50
2N1562 25.00 2N5921 80.00 40673 RCA 2.50  BLW60OCS 15,00
2N1692 25.00 2N5922 10.00 40894 RCA 1.00 BLX67 12,25
2N2857 1.55 2N5923 25.00 60247 RCA 25.00 BLX67C3 12.25
2N2857JAN 4,10 2N5941 23.00 61206 RCA 100.00 BLX93C3 22,21
2N2857JANTX 4.50 2N5942 40,00 62800A RCA 60.00 BLY87A 7.50
2N2876 13,50 2N5944 10.35 62803 RCA 100.00 BLY88C3 13,08
2N2947 18.35 2N5945 10.00 430414/3990RCA 50.00 BLY89C 13.00
2N2948 13.00 2N5946 12.00 3457159 RCA 20.00 BLY90 45,00
2N2949 15.50 2N5947 9.20 3729685-2 RCA 75.00 BLY92 13.30
2N3118 5.00 2N6080 6.00 3729701-2 RCA 50.00 BLY94C 45,00
2N3119 4,00 2N6081 7.00 3753883 RCA 50.00 BLY351 10.00
2N3134 1.15 2N6082 9.00 615467-902 25.00 BLY568C/CF 30.00
2N3287 4,90 2N6083 9.50 615467-903 40.00 C2M70-28R 92.70
2N3288 4,40 2N6084 12.00 25C568 2.50 C25-28 57.00
2N3309 4,85 2N6094 11,00 235C703 36.00 C4005 2,50
2N3375 17.10 2N6095 12,00 28C756A 7.50 CcD1659 20.00
2N3478 2.13 2N6096 16.10 28C781 2.80 CD1899 20.00
2N3553 1.55 2N6097 20.70 25C1018 1.00 CD1920 10,00
2N3553JAN 2.90 2N6105 21.00 25C1042 24.00 cD2188 18.00
2N3632 £5.50 2N6136 21.85 25C1070 2.50 CD2545 24,00
2N3733 11.00 2N6166 40,24 25C1216 2.50  CD2664A 16.00
2N3818 5.00 2N6267 142.00 25C1239 . 2,50 CD3167 92.70
2N3866 1.30 2N6304 1.50 25C1251 24,00 CD3353 95,00
2N3866JAN 2.20 2N6368 30.00 28C1306 2.90 CD3435 26,30
2N3866JANTX 3.80 2N6439 55.31 25C1307 5.50  CD3900 152.95
2N3866JANTXV 4,70 2N6459 18.00 25C1424 2.80 CM25-12 20.00
2N3866AJANTXV  5.30 2N6567 10.06 25C1600 5.00 CM40-12 27.90
2N3924 3.35 2N6603 13.50 28C1678 2.00  CM40-28 56.90
2N3926 16.10 2N6604 13.50 25C1729 32.40 CMESO-12 30.00
2N3927 17.25 2N6679 44,00 25C1760 1.50 CTC2001 42.00
2N3948 1.75 2N6680 80,00 25C1909 4.00 CTC2005 55.00
2N3950 25,00 021-1 15.00 25C1945 10.00  CTC3005 70.00
2N3959 3.85 01-80703T4 65.00 28C1946 40.00 CTC3460 20,00
2N4012 11.00 35C05 15.00 28C1947 10.00 DV2820S 25.00
2N4037 2.00 102-1 28.00 25C1970 2,50 DXL1003P70 22.00
2N4041 14,00 103-1 28.00 25C1974 4,00  DXL2001P70 19.00
2N4072 1.80 103-2 28.00 25C2166 5.50 DXL2002P70 14,00
2N4080 4,53 104P1 18.00 25C2237 32.00 DXL3501AP10O0F 47,00
2N4127 21.00 163P1 10.00 28C2695 47,00 EFJ40O1S 12,00
2N4416 2.25 181-3 15.00 A2X1698 POR EFJ4017 24,00
2N4427 1.25 210-2 10.00 A3-12 14,45 EFJ4021 24,00
2N4428 1.85 269-1 18.00 A50-12 24,00 EFJ4026 35.00
2N4430 11.80 281-1 15.00 A209 10.00  EN15745 20,00
2N4927 3.90 282-1 30.00 A283 6.00  FJ9540 i6.00
2N4957 3.45 482 7.50 A283B 6.00  FSXS52WF 58.00
2N4959 2.30 564~1 25.00 Al610 19.00 665739 25,00
2N5016 18.40 698-3 15.00 AF102 2.50 (65386 25.00
2N5026 15.00 703-1 15,00 AFY12 2,50 GM0290A 2.50
2N5070 18,40 704 4,00 AR7115 20.00 HEP76 4,95
2ZN5090 13,80 709-2 11.00 AT41435-5 6.35  HEPS3002 11,40
2N5108 3.45 711 4,00 B2-8Z 10,70 HEPS3003 30,00
2N5109 1.70 733-2 15,00 B3-12 10.85 HEPS3005 10,00
2N5160 3,45 798-2 25.00 B12-12 15,70  HEPS3006 19,90
2N5177 21.62 3421 28.00 BAL0204125 152.95 HEPS3007 25,00
IN5179 1.04 3683P1 15.00 BF25-35 56.25 HEPS3010 11.34
2NS216 $6.00 3992 25,00 B40-12 19.25 HF8003 10.00
2N5470 75.00 4164P1 15.00 B70-12 55.00 HFET2204 112.00
2N5583 3.45 4243P1 28,00 BF272A 2.50 HP35821 38.00
2N5589 9.77 4340P3 18,00 BF(185 2.50 HP358268B 32.00
2N5590 10.92 4387P1 27.50 BFR21 2.50 HP35826E 32.00
2N5591 13.80 7104-1 28.00 BFR90 1.00 HP35831E 30.0G
2N5596 99.00 7249-2 10.50 BFRI1 1.65 HP35832E 50.00
2N5636 12.00 7283-1 37.50 BFR99 2.50 HP35833E 50.00
2NS637 15.50 7536-1 30.00 BFT12 2,50 HP35859E 75.00
2N5641 12.42 7794~1 10,50 BFW16A 2.50 HP35866K 44,00
2N5642 14,03 7795 15.00 BFW17 2.50 HXTR2101 44,00
2N5643 25.50 7795-1 15.00 BFW92 1.50 HXTR3101 7.00
2N5645 13,80 7796-1 24.00 BFX44 2.50 HXTR5101 31.00
2N5646 20.70 7797-1 36.00 BFX48 2.50 HXTR6104 68,00
2NS651 11.05 40081 RCA 5.00 BFX65 2.50 HXTR6105 31.00
2N5691 18,00 40279 RCA 10.00 BFX84 2.50 HXTR6106 33.00
2N5764 27.00 40280 RCA 4,62 BFX85 2.50 J310 1.00
2N5836 3.45 40281 RCA 10,00 BFX86 2,50 j02000 10.00
IN5842 8.45 40282 RCA 20.00 BFX89 1.00  Jjo2001 25.00
2N5847 19.90 40290 RCA 2.80 BFY11 2,50 J04045 24,00
IN5849 20.00 40292 RCA 13.05 BFY18 2,50  KD5522 25.00
2N5913 3.25 40294 RCA 2,50 BFY19 2.50  KJ5522 25,00
2N5916 36.00 40341 RCA 21,00 BFY 39 2.50 M1106 13.75

Toll Free Number .., ...c may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800_528_01 80 Su[;ptl't:stl dan‘;jh parts r;lay bte ‘ ] .

substituted with comparable parts
(For orders only) if we are out of stockpof an itgm.” mcl-l“z e ectr(’l‘.‘cs
For information call: (602) 242-3037 .
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RF TRANSISTORS (CONTINUED)

M1107 $16.75 MRF458 $20.70
M1131 5.15 MRF464 25,30
M1132 7.25 MRF466 18,97
M1134 13.40 MRF472 1,50
M9L16 29.10 MRF475 3.10
M9579 6.00 MRF476 3.16
M9580 7.95 MRF477 20.00
M9587 7.00 MRF479 8.05
M9588 5.20 MRF492 23.00
M9622 5.95 MRF502 1,04
M9623 7.95 MRF503 6.00
M9624 9.95 MRF504 7.00
M9625 15.95 MRF 509 5.00
M9630 14.00 MRF511 10.69
M9740 27.90 MRF515 2.00
M9741 27.90 MRF517 2.00
M9755 16,00 MRF525 3.45
M9780 5.50 MRF559 1.76
M9827 11.00 MRF587 11.00
M9848 35.00 MRF605 20,00
M9850 13.50 MRF618 25.00
MI851 20.00 MRF626 12,00
M9860 8.25 MRF628 8.65
M9887 2.80 MRF629 3.45
M9908 6.95 MRF641 25,30
M9965 12.00 MRF644 27,60
MM1500 25.00 MRF646 29,90
MM1550 10.00 MRF648 33.35
MM1552 50.00 MRF816 15,00
MM1553 50.00 MRF823 20,00
MM1607 B.45 MRF846 44,85
MMI614 10.00 MRF892 35.50
MM1810 15,00 MRF894 46,00
MMI810 15.00 MRF901 3 Lead 1.00
MM1943 1.80 MRF901 4 Lead 2.00
MM2608 5.00 MRF902/2N6603JAN 15,00
MM3375A 17,10 MRF902R 18,40
MM4429 10,00 MRF904 2.30
MM8000 L. IS5 MRF905 2.59
MM8006 2,30 MRFI L | 2,50
MM8011 25,00 MRF965 2,55
MPSU31 1.0! MRF966 3.55
MRA2023-1.5 42.50 MRF1000MA 32,77
MRF 134 10.50 MRF1004M 31.05
MRF136 16,00 MRF2001 41,74
MRF171 35.00 MRF2005 54.97
MRF208 I1,50 MRF5176 24,00
MRF212 16.10 MRF8004 2,10
MRF221 10.00 MSC1720~12 225,00
MRF223 13,00 MSC1821~3 125,00
MRF224 13,50 MSC1821~10 225.00
MRF227 3.45 MSC2001 30,00
MRF230 2.00 MSC2010 93,00
MRF231 10,00 MSC2223~10 245.00
MR¥2732 12,07 MSC2302 POR
MRF237 3.15 MSC3000 35.00
MRF2738 13.80 MSC3001 38,00
MRF239 17,25 MSC72002 POR
MRF245 35.65 MSC73001 POR
MRF247 31.00 MSC80064 35.00
MRF304 36.00 MSC80091 10.00
MRF 306 50.00 MSC80099 3.00
MRF313 11,15 MSC80593 POR
MRF314 29,21 MSC80758 POR
MRF315 28,86 MSC82001 33.00
MRE316 55.43 MSC82014 33.00
MRF317 63.94 MSC82020M 130,00
MRF412 18.00 MSC82030 33,00
MRF420 20,12 MSC83001 40,00
MRF421 25.00 MSC83003 82.00
MRF422 38.00 MSC83005 70,00
MRF427 17,25 MS(83026 POR
MRF428 63,00 MSC83303 POR
MRF433 12.07 MSC84900 60.00
MRF449/A 12.65 MT4150 14,40
MRF450/A 14,37 MT5126 25.00
MRF452/A 17.00 MT5596(2N) 99,00
MRF453/A 18,40 MT5768(2N) 95,00
MRF454/A 20.12  MT8762 25,00
MRF455/A 16,00 NEO2136 2.00
TO" Free Number “All parts may be new or
surplus, and parts may be
800‘528"01 80 substituted with comparable parts

(For orders only)

it we are out of stock of an item.”

For information call: (602) 242-3037

NEO2160ER
NEO21350
NE13783
NE21889
NE57835
NE643601R-A
NE64480 (B)
NE73436
NE77362ER
NE98260LR
PRT8637
PT3127A
PT31278
PT3127C
PT3127D
PT3127E
PT3190
PT3194
PT3195
PT3537
PT4166L
PT4LT6D
PT4186B
PT4209
PT4209C/5645
PT4556
PT4570
PT4577
PT4590
PT4612
PT4628
PT4640
PT4642
PT5632
PT5749
PT6612
PT6619
PT6708
P16709
PT6720
PT8510
PT8524
PT8609
PTr8633
PT8639
PT8659
PT8679
PT8708
PT8709
pr8727
PT8731
PT8742
pr8787
pPr8828
PT9700
PT9702
PT9783
PT9784
PT97%0
PT31083
PT31962
PTX6680
RE3754
RE3789
RF35
RF85
RFI10
$50-12
53006
53007
$3031
SCA3522
SCA3523
5D345
SD44S
$D1004
SD1007
SD1007-2
SD1007-4
$D1007-5

$100.00
5.30
61.00
43.00
5.70
100.00
94.00
2.50
100.00
100.00
25,00
5.00
5.00
20,00
20.00
20.00
20.00
20,00
20.00
7.80
20.00
25.00
5.00
25,00
25.00
24.60

20.00
29.00
25.00
19.10
25.00
25.00
25.00
25.00
16.50
32,70
56.00
20.00
20.00
20.00
25.00
25.00
16.00
17.50
21.00
23.80
15.00
10.00
22.00

5.00

5.00

5.00

5.00
15.00
15.00
15.00
15.00
15.00

SD1009
SD1009-2
SD1012
Sp1012-3
SD1012-5
Sp1013
$D1013-3
SD1013-7
SD1016
SD1016-5
SD1018-4
SD1018-6
SD1018-7
SD1018-15
$D1020-5
SD1028
SD1030
SD1030-2
SD1040
SD1040-2
SD1040~4
SD1040-6
SD1043
SD1043-1
SD1045
SD1049-1
sD1053
SD1057
SD1065
SD1068
SD1074-2
$D1074-4
$D1074-5
Sp1076
SD1077
SD1077-4
SD1077-6
SP1078~6
SD1080~7
SD1080-8
SD1080-9
SD1084
SD1087
SD1088
$D1088-8
SD1089-5
SD1090
SD1094
SD1095
SD1098-1
SD1100
SD1109
SD1115-2
SD1115-3
SD1115~7
SD1116
SD1118
SDI119
SD1124
SD11i32-1
SN1132-4
SD1133
SD1133-1
SD1134-1
SD1134~4
SD1134-17
SP1135
sSp1135-3
SD1136
Sp1136-2
SD1143-1
SD1143-3
SD1144
SD1145-5
SD1146
SD1147
SD1188
SD1189
SD1200
Sp1201-2

$15.00
15,00
10.00
10.00
10.00
10.00
10.00
10.00
15.00
15.00
13.00
13.00
13.00
13.00
10.00
15,00
12.00
12.00

20,00
10.00
5.00
12,00
10.00
3.75
2.00
4,00
10.00
4,75
15.00
18.00
28,00
28.00
18.50
4,00
4,00
4.00
24,00
7.50
6,00
3.00
8.00
15.00
22.00
22.00
15.00
15.00
15,00
15.00
30.00
5.00
18.00
7.50
7.50
2.10
5.00
22.00
5.00
50.00
15.00
12,00
9.50
10.00
2.50
12,00
12.00
10.25
12.00
12.50
12.50
10.00
17.00
4,00
15,00
15.00
15.00
10.00
24.00
1.50
15.00

SMH z electronacs
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More Details? CHECK —OFF Page 128

February 1985 117




E.F. JOHNSON ROLLER INDUCTORS

NI-CAD BATTERY CHARGERS

MODEL 229-0201-01 MODEL 229-0202-01
10UH at 3AMPS MAX.  $36.99  18UH at 5AMPS MAX. $44.99
****************************************************

UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS

*hkhkhhkRkkhkkAkkhkhkkhkkhkkhkhkkhkhkkkkkkx

UNIVERSAL CHARGER $19.99

Standard Size Micro Size
3.9 14 33 62 175 5 25
4.7 15 34 68 180 6 27 i BATTRET Cmanaun
5 18 36 75 200 7 33
51 20 38 80 220 8 36
6.8 22 39 82 240 9 51
7 24 40 100 250 12 62
8.2 25 43 110 300 15
9.1 27 44 120 360 16
10 27.5 47 123 470 18
11 28 50 125 500 20
12 30 51 140 820 22
13 32 56 150 1000 24
skkxxxk*NOTE ALL VALUES LISTED IN PICO FARAD**k#skk MALLORY CHARGER $23.99

PRICE INFORMATION
1 to 10 $ .90ea. 11 to 51 $.80ea. 52 to 102 $.70ea.

103 and up call
e % % T Ak A 7 Fe e T T A T e T e e o ke sk gk e e s e ok ke ok ok ke ok ok ke ok sk ke ok o ke ok ke e ke sk ke ok

GOULD NI-CAD BATTERIES

AA size 1.25v at 500mahr new a $ 1.99
D size 1.25v at 4 AMPHR new h 7.49
GENERAL ELECTRIC NI-CAD BATTERIES
AA size 1.25v at 500mahr new a 2.99
195194 3.75v at 100mahr  new 1.99
AA size 3.75v at 100mahr new 5 2.99
AA size pack of 10 12.5v
at 450mahr used a 5.99
Sub C Pack of 10 12.5v
at 2.5Amphr new ¢ 9.99 EVEREADY CHARGER $9.99

UNION CARBIDE NI-CAD BATTERIES
193817 3.75v at 225mahr new a 2.99

GLOBE GEL-CELL BATTERIES
2v at 8AMPHR GC280 new g 5.99
12v at 20AMPHR GC12200 new g 49.99
12v at 23AMPHR GC12300 new g 54.99

EAGLE PICHER GEL-CELL BATTERIES
12v at 1.5AMPHR CF12V1.5 new 4 11.99

GATES SEALED RECHARGEABLE LEAD ACID BATTERIES AND PACKS
2v at 2.5AMPHR D Cell new b 5.99
8v at 5AMPHR 4 X Cell used £ 14.99
12v at 2.5AMPHR 6 D Cells new £ 24.99
18v at 2.5AMPHR 9 D Cells new £ 29.99

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS
6v at 2.5AMPHR 3 D Cells wused ¢ 10.00
12v at 2.5AMPHR 6 D Cells used e 19.99
12v at 5AMPHR 6 X Cells used e 24.99

***ir*****i************************k**********************************************************

TO" Fl'ee Number All parts may be new or W l
800-528-0180 “H z electronics

it we are out of stock of an item

(For orders on'y) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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SD1202 $10.00 $D1304=8 § 2.5 SD14S1-2 $15.00 SAF1&27 $50.00 SDI2&&HI2 25.00 SD1410-8 21.00 SD1536-1 41,00 SRF2917
4.95  SD130S 31,00 SD1452 20.00  SRF143) 40.00  sp1262 15,00  SD141Y=1 SDLSI9M SRF2918
4,95 spl3o7 3.00 SD1452-4 26.00 SRFIB14 40.00 SDI263 15.00 sDl416 SRF2019
4.95 SD1 308 1,00 SDIASIHI SRF2053-1 $0.00  5D1263-1 15.00  SD14a22-2 SRFIOTIPF
SDI214-7 5.00  SpI3LL 1.00  SDI&S4-1 SRF2092 554006
SD1214-11 5.00  Spi3L7 8.00 §D1477 SRFZ147 bOB4 s54152
sD1216 12,00 sD13IY 2.50 snla78 SRF TA7686
sp121 15.00  SDI34AS-6 5,00 SD1480 SRF TABSS59
SD1219-5 15,00  SDI3G7=1 1.00 SD1484 SRF. 5D1629-5 TABSG
SD1219-8 15.00  SD1Y6S- SR SD1430 TAB562
sD1220 8.00  SD1165-5 SDI4B4-6 SKF2 SD1430-2 TABSH3
SD1220-1 9.5  SDIYI 5D1484-1 SRF2347 sDi436 TABS64
8.00  sD117 501488 5K SD1&dL-5 TABB 94
16.00 501379 S01488-1 SKF 16,00  SDI281-2 SDI436-9 TIS189
1.5 SD1380=1 SD1&88-7 SKF 1 5.00 Sni283 SDI&A3E ™y
18.00  SD13BO-) Sh1488-8 SRF2584 0.00 SD1283-2 sbléad TPI014
18.00  SD1180-7 S01499-1 SKF2597 5.00  5D1283-3 Sh1442 15.00  SRF750 TP1028
1 SD1405 SURTIT! SRF2741 40.00 SDI283-4 SD14dk .25 SRFP764M TRW
10.95  SD1408 5 SRF2747 20,00 SD1289=1 3.25 SRPBB7K) TXVF2201/HP
SD1229-16 10,95 sD1a0d SRF2767H 40,00 SD1290- 1,25  SRP9B9K v222-2
sD1232 4.00  sDI4l0 18,00 shi526-1 SRP2821 5.00  SD1290-7 4,03 SRFI00% OLE
SD1260-8 15,00  SD1&10-3 21.00  SDIS28-) SRF2822/286601 13,50  SD1300 1.2% 28.00  SRF1018 vals
§D1244-1 14.00 610-6 21,00 sD1530-2 SRF285) 20,00  SD1301-7 1,00 SDI4YI 15.00  SRF1074

RF Transistors (continued)

Relays

36

inch.

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58

.57.99 or 2 For $13.99 or 10 For $50.00 $8.99 or

W

il
y Al‘ Amphenol
| Part # 316-10102-8

115Vac Type BNC DC to
i o -

TERMS: DOMESTIC: Prapaid, C O.D. o Crodil Card
FOREIGN: Prepaid only. U.S. Funds, Money Order, o Cashier's Check Only.

C.0.0:* Acceptable by (elephons or mail. Payment from customer will be by Cash, Money Order, or Cashier's Check. We ar sorry
but we cannot accept personal checks lor C.0.D’s. C.0.D"s are shippad by air only and thru United Parcel Service.

‘CONI ORDERS: We would prefer that confirming orders not be sent alter a lelephone order has been placed. | company

nacessitates a confirming order, mark FIRMING™ boldly on the order. If problems or duplicate shipments oc
Cur due 10 an order which is not properly marked. the customer will ba heid responsible for any charges incurred, plus a 15%
restock charge on the returned parts.

CREDIT CARDS: Wa are npw accepling MASTERCARD, VISA, AND AMERICAN EXPRESS

3 GHz.

$29.99

Wt pi—

DATA SHEETS: When we have dala sheats in s1ock on devices we will supply Ihem with the order

DEFECTIVE MATERIALS: Al claims for defective malerials must be made within 30 DAYS after receipt of the parcel All claims
must include the delective malerial (fof testing purposes). of our Invoice, &/ retum authorization number which must be
obtained prior to shipping the merchandise back 1o us. This can be obtained by ca nmaom 2428916 or sending us & posteard.
Due to Manulacturer warranties we are unable 10 replace or Issue credit on (lems which have been soldered lo or have bean
altorad in any way. All return (tems must be packed properly of it will void all warranties. We do not assume res ponsibility for ship
ping and handling charges Incurred

DELIVERY: Orders are usually shippad the same day they are placed or tha nexi business day, uniess wo are oul of s1ock on an
item. The customer will ba notitied by post card if we are going 10 backorder the item Our normal nmormn method is UPS of US.
Mail depending on size of the waight of tha package Test Equipment is shipped only by air and is freight collect, unless priol
arrangements have been made and approved

FOREIGN ORDERS: All forsign orders mus! be prepaid with a Cashier's Check, o« Money Order made out in U S FUNDS ONLY
We are sorry but C.0.0. Is not avaliabie to foraign countries and letters of credil are unacceplable as a form of payment. Further
information is available on request

HOURS: Monday thru Friday 8:30 a.m. to 500 p.m. Saturdays 8:30 am. 1o 400 p.m

INSURANCE: Piaase include 25¢ for sach additional $100.00 over $100 00, UPS ONLY. Al insured packages are shipped thu UPS
only. If you wish to have it shipped through the post oMice there is a $5.00 fes which is additional to the shipping, handiing and in
surance

OPEN ACCOUNTS: Wa ragret that we do not issue open accounts
ORDER FORMS: New order forms are included with each order for your convenience. Additional order forms are
request

PARTS: We reserve the right to substitute or replace any Item with a part of equal or comparable
specification.

master charge

Al
surplus,
substituted with comparable parts
if we are out of stock of an item.”

z parts
electronacy

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015 |

and parls may be

2 For $15.99 or 10 For $60.00

o

RELAY SWITCHES SPDT

FXR

Part # 300-11173
120Vac Type BNC Same
FSN 5985-543-1850

300-11182

Part #
120Vac Type BNC DC to 4
FSN 5985-543-1225

GHz.

$39.99 $39.99

POSTAGE: Minimum shipping and handling in the U.S , Canada, and Mexico is $3.00 for ground ship-
ments, all other countries is $5.50. Air rates are available at the time of your order. All foreign orders
please include 25% of the ordered amount for shipping and handling. C.O.D's are shipped AIR

PREPAID ORDERS: Orders must be accompanied by a check
PRICES: Prices are subject to change without notice.
PURCHASE ORDERS: We accept purchase orders only when they are accompanied by a check

RESTOCK CHARGES: If parts are returned to MHZ ELECTRONICS, INC. due to customer error, the
customer will be held responsible for all fees incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The following must accompany any return; A copy of
our invoice, return authorization number which must be obtained prior to shipping the merchandise
back. Returns must be done within 10 DAYS of receipt of parcel turn authorization numbers can
be obtained by calling (602) 2428916 or notifying us by post card. Return authorizations will not be
given out on our B0O number

SALES TAX: ARIZONA residents must add 6% sales tax, unless a signed ARIZONA resale tax card
is currently on file with us. All orders placed by persons outside of ARIZONA, but delivered to per-
sons in ARIZONA are subject to the 6% sales tax

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 DAYS of
receipt of parcel. Claims must include a copy of our invoice, along with a return authorization
number which can be obtained by contacting us at (602) 242-8916 or sending a post card. Authorl
tions cannot be on our 800 number. All items must be properly packed. il items are not properly
packed make sure 1o contact the carrier so that they can come out and Inspect the package before
it is returned to us. Customers which do not notify us within this time period will be held responsible
for the entire order as we will consider the order complete.

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY (800) 528-0180. INFORMATION CALLS ARE
TAKEN ON (602) 242-8916 or (602) 242-3037

I
VISA
I

e

may be new or

For information call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK — OFF Page 128

v 152
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California

C & AROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

24 Hour: 800-421-2258

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN'S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVERCITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Delaware’s Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

Icom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off I-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1 (800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Serving Hawaii & Pacific area for 51
years. Complete lines of Amateur equip-
ment, accessories and parts.

lllinois

ERICKSON COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, iL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

THE HAM STATION

808 NORTH MAIN STREET
EVANSVILLE, IN 47710
812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

Massachusetts

James Millen Components by
ANTENNAS ETC.

16 HANSOM ROAD

ANDOVER, MA 01810

617-475-7831

Bezels, bindng posts, capacitors, con-
densers, chokes, coils, ceramics, H.V.
connectors, plate caps, hardware
knobs, dials, scopes and grid dippers.
Inquire SASE or visit.

Ham Radio’s guide to help you find your local

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3400

617-486-3040

The Ham Store of New England
You Can Rely On.

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Satellite,
Computer applications.

Call Paul WDBAHO

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray 'Squeak,” AD7K
Outside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

JUN’S ELECTRONICS

460 E. PLUMB LANE — 107
RENQO, NV 89502
702-827-5732

Outside Nev: 1 (800) 648-3962
lcom — Yaesu Dealer

NEW YORK

ADIRONDACK ELECTRONICS, INC.
1991 CENTRAL AVENUE

ALBANY, NY 12205

518-456-0203

Amateur Radio for the Northeast since
1943.

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City’s Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701

716-664-6345

Call after 7 PM and save! Supplying all
of your Amateur needs. Featuring ICOM
“The World System.” Western New
York’s finest Amateur dealer.

. YOUSHOULD BE HERE TOO!
-D ealer S. Contact Ham Radio now for complete details.
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c -
T TOWERS
g TH Qx
o5 N S BES by ALUMA
a =) 328 1
22s 2 395;3 HIGHEST QUALITY 4t tm
4 - w® rank-Up
Amateur Radio Dealer Twh 7| fRIST ] [l ALUMINUM T
22> ¢ ™| gyit tonklp ® TELESCOPING CRANK-.UP)  pt W
952 3 3 g ] Model T-60H @ GUYED (STACK-UP) "
3% B 3 <§§Sa * TILT-OVER MODELS
Ohio oz e w| TaSuy Easy to install. Low Prices.
oF £ g Crank-ups to 100 ft.
AMATEUR ELECTRONIC SUPPLY G- R 353 EXCELLENT FOR
28940 EUCLID AVE. RN 55 r AMATEUR COMMUNICATIONS
WICKLIFFE, OH (CLEVELAND AREA) __-— < oF

44092 z $38
216-585-7388 & 823 fs
Ohio Wats: 1 (800) 362-0290 85ew o2 3
Outside Ohio: 1 (800) 321-3594 SF~ "~ nw g 3
Hours M-F 9-5:30, Sat. 9-3 32K . -8 3

oo 8 ]
UNIVERSAL AMATEUR RADIO, INC. el 7 22 g
1280 AIDA DRIVE wz= !
REYNOLDSBURG (COLUMBUS), OH T ;

43068 < > 5 E g Over 36 types aluminum
614-866-4267 "£ O o 5 and steel towers made—| ¢
Featuring Kenwood, Yaesu, lcom, SEEaS specials "95'?“9“ and
and other fine gear. Factory author- made—write Tor datails
ized sales and service. Shortwave 1 SPECIAL

ialists. N -27 d ai : Four Section 50 Fi.
Aluma Tower
Pennsylvania DYSAN® DISKETTES
PREMIUM QUALITY AT HUGE SAVINGS

HAMTRONICS, 60 ) -

\0 ls:.:j" $S/0D wﬁ‘ . =
DIV. OF TREVOSE ELECTRONICS E:'L W 5% DS/0D9 Qf ' ALUMA TOWER CO.

4033 BHOWNSV'LLE ROAD All diskettes are in boxes of 10 '{
;?sE_Xg?FI‘OPOA 19047 with labels. envelopes and reinforced hubs. i-E VERO BEE(O::.ZFBSAG.H:’RZQGO-ZBOG
Same Location for 30 Years DISK STOR holds 50 5%" Diskettes. $1295 + $2.00 shipping (305) 567-3423 TELEX 80-3405
LaRUE ELECTRONICS . PRINTERS
1112 GRANDVIEW STREET Panasonic KX-P 1090.................... $245.00
SCRANTON, PENNSYLVANIA 18509 Panasonic KX-P 1091.................... $302.00
!71 7~3‘§;§1 204 herait. Bock Okidata ML-82A.... ....$305.00
com, Bird, Cushcraft, Beckman, "
Larsen. Hustler. Astron, Belden, Ol(l'dala ML-BE..civicvvimssamsmassavavensis $695.00
Antenna Specialists, W2AU/W2VS, Write or call for complete catalog on com-
AEA, B&W, Amphenol, Saxton, J.W. puters and/or books
Miller/Daiwa, Vibroplex. SHIPPING. 5%" DISKETTES - Add $3.00 per
100 or less PAYMENT VISA M/C
THE VHF SHOP chack with order COD orders add $2 .00 ’S! .‘::;
BOX 349 RD 4 credit on long distance phone orders. TAXES
MOUNTA|NTOP, PA 18707 lhinois customers add 8% v 162
717-868-6565 SCAMP SYSTEMS, INC.
Lunar, Microwave Modules, ARCOS, BOX 58451 - CHICAGO, ILLINOIS 80859
Astron, KLM, Tama, Tonna-F9FT, 1- 312-267-9858

UHF Units/Parabolic, Santec, Tokyo

Hy-Power, Dentron, Mirage,

Amphenol, Belden ALL BAND THAP
VERTICAL

Texas Great for DX ' MODEL 6154 TERMALINER

Compietely assembled and ready to use'
I'D BUY FROM US

MADISON ELECTRONICS SUPPLY Commercil quaty. bult 10 last -Light

weight, sealed, weatherproo! trap(s)

1508 MTCKlNNEY Low loss end insulator -Handles up to
y 0L 2000 watts PEP - Automatic band swil
e hing “For all ransmittrs, recevors & YOUR INQUIRY OR ORDER WILL
T 1]
Christmas?? Now?? e Dakict b e conrcho, it GET OUR PROMPT ATTENTION

autvorizeo -FREFRIN DisTRiBUTOR

built in lightning arrestor, accepts PL-259
coax connector -Use as sloper or vertical

i 1 Pe t or portable use - Easy to in- ;
Wisconsin T e vk K ‘ M
taches to almost any support -Excellent \L
AMATEUR ELECTRONIC SUPPLY for all class amateurs - Instructions - JI758 -/ - ) ' -
4828 W. FOND DU LAC AVE. o1l MORRyAES UATRIVRE associates
4-Band-40,20,15,10 meters (27') 1 trap#VS-41
MILWAUKEE, WI 53216 $39 95 plus $4 00 shipping 115 BELLARMINE
414-442-4200 5-Band-80.40,20,15,10 meters (52) 2 traps AVS-52 ROCHESTER, Ml 48063
A . 5 $54 95 plus $4.00 shipping
VOVISC[ Wats: 1_(800) £42:5195 50 ft RE“;BU §2 ;hm coax cable with PL-259 connector on CALL TOLL FREE
utside Wisc: 1(800) 558-0411 each end - add $8.00 to above price 8 0 521 2
M-F 9-5:30 We accept VISAMC - give Card¥, Exp. date, Sionature *~ 106 0 = - 333
Sat 9-3 i SPI-RO DISTRIBUTORS, IN MICHIGAN 313 — 375-0420
S, Room 103, P.0. Box 1538 VISA
Hendersonville, NC 28793  (mwe = v 124
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Even Further
WAS $39.95 retail

NOW $12.95

SAVE 68% off the
regular retail price

SUPER deal with the publisher allows us to drop the price of the Bill
Orr RADIO HANDBOOK to the low, low price of just $12.95!

"RADIO HANDBOOK by Wiliam Orr, W6SAI

Some selected subjects covered include:

Electronic Fundamentals FM and Repeaters HF General Purpose Antennas
Semiconductor Devices RFI Fixed Directive Arrays

Vacuum Tube Principles Equipment Design Rotary Beam Antennas

Special Microwave Tubes Transmitter Keying and Control VHF & UHF Antennas

Radio Frequency Power Amplifiers  Power Supplies Test Equipment

SSB Transmission and Reception Radiation and Propagation The Oscilloscope

Amplification of RF Energy The Transmission Line Construction Practices

Frequency Synthesis Antenna Matching Systems Electronics Math and Calculations

This book certainly is one of the finest reference sources available today. The
22nd edition reflects the very latest in state-of-the-art techniques in a compre-
hensive single source reference book. Invaluable for hams, electronics techni-
cians, design engineers, and hobbyists alike. Over 1,000 pages of information
found in earlier editions plus more on antennas, amplifiers, theory, and semi-
conductors to name just a few of the updated sections. The Radio Handbook is
chock-full of practical, tested projects that run from high powered RF amplifiers
and state-of-the-art equipment to ‘‘Weekender”’ type projects to upgrade overall
station performance. This book will be of interest to all levels of electronic ex-
pertise. At this special price, you can't afford to pass up a value like this. Order
yours today. 1136 pages. ©1981. 22nd edition.

(121874 Hardbound Limited qualities are available. Order now. $12.95
Please add $3.50 to cover shipping & handling.
This is the very latest edition. No new edition is about to be issued. This is not a close out.

ham

radio._...»-BOOKSTORE

GREENVILLE, NH 03048 (603) 878-1441
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Keep those valuable
issues of Ham Radio
like new. Prevent
smears, tears and
dog ears. Bind 'em
together and enjoy
for years to come.
You'll be happy you
did!

HAM RADIO BINDERS

COMPUTER SMYTH

Now there’s a hardware magazine
that’s all about computers for people
who like to build their own. Computer
Smyth’s premiere issue is coming in
March 1985, providing all the pleas-
ure, economy and satisfaction of
build-it-yourself projects that Hams
know so well.

Qur authors take you inside the
chips, talk about what they do and
how they're conuolled, and explain
command options you may never have

pensive motorized wire-wrap tool and
much more.

During its premiere year, Computer
Smyth will survey the more than two
dozen computer kits now available in
the US. Kit builders will report on
many of them from the simplest Z80
CPU offerings to some of the newest
68000, 32-bit machines.

Computer Smyth is published by
Audio Amateur Publications, publish-
ers of Audio Amateur and Speaker

Builder magazines. All three are
reader-centered, hardware-intensive
publications whose editors believe that
a magazine's primary job is sausfying
the reader not consumer marketing.
Our magazines are run by tech enthu-
siasts not MBAs looking for profits.
Computer Smyth's editors guaran-
tee that if you are unhappy with Cozz-
puter Smyth for any reason, your
money will be refunded upon request

heard of before. Computer Smyth's
first quarterly issue begins a series on a
complete Z80 based computer on
three 4x6%: " boards, which lets you
interface 3%, 5% and 8” floppy disks
in @/ densities and track configura-
tions. John Adams’ series will include
a switching power supply, a PROM
burner, a modem and software options
for this rack-mount system.

The first issue will also feature an
X/Y plotter you can build, an inex-

Beautiful buckram bound,
rich brown material with gold
embossing. These binders
will really dress up your col-
lection of Ham Radio. Year
stickers included.

JHR-BDL $6.95 ea.

3 for $17.95

Please add $2.50 for shipping
and handling, U.S. only.

HAM RADIO’S BOOKSTORE
GREENVILLE, NH 03048

MOVING?

KEEP HAM RADIO COMING...

If possible let us know four to six weeks Name
before you move and we will make sure
your HAM RADIO Magazine arrives on
schedule. Just remove the mailing label
from this magazine and affix below.

Then complete your new address (or any
other corrections) in the space provided
and we'll take care of the rest

ham__
radio

Magazine
Greenville, NH 03048

Thanks for helping us to serve you better.

(] Yes. enter my subscription to Compu [J Make that two years at $25

ter Smyth for one year at $15.
] Check enclosed.

U Charge to credit card,

Sureet & No.

Town State Zip

MC/VISA Card #

Allow 4-6 weeks for [_-_xplrc
correction.

Signature

Computer Smyth Magazine s 56
PO Box 176 Peterborough, NH 03458

==\ r Charge card orders: (603) 924-9464
| S
‘ I
: 10% ) ALL BAND TRAP
. |
S b C NT AS
» Q VERTICAL ANTENNAS!
0 | ™ HAM-TAGS
m I Amateur Radio FULL :'a:;TwAvE -'zu B-nd‘.xL Automatic Selection with
| il < o proven Hi= raps. 5 Models- L self supporting - Ground
- | standard for mobiles or roof mount. Hi STRENGTH FIBERGLASS TUBING
O _ | &) | - -_— OVER -ALL NO WOBBLY, LUMPY TRAPS - NO UN-
— SIGHTLY CL needed - Size /4" all the way up -
U ®© | - hidden Inside, Y 11t 5q. B ]
© O T | AFFIX HAM-TAGS Your callon each vencle Call al top or batom TR AR RATMENTS, MOSIE HOMES - CONDOS me
| wn I of frame, and frame front plate. No-nonsense IuHrelund :{_ng';vr;\llmmum D:u-cln and neat lpn(elrunn! Is MAND-
stant "Dri i d mount (included) . U Ith
g ‘ ‘ guaranlee §1.50 Sh\pp\ﬂg (First Class Mai) 17 or \cwlll'mu'\‘l rnah-'(l:\:mze%r\‘:‘f‘ﬁll nn:le rwo: mount - .Eux‘:r.)
‘ | LABEL \BHC 1716 Woodland, Houston, TX 77019 (713) 522- 5755 ) COMPLETELY PRETUNED. NO ADJUSTMENTS NEED-
@ ED EVERI NO TUNER NEEDED FOR MOST -
I CEIVERS! Use - RGBU feediine, any length | 2000 w-u
HERE PEP, Input power. Shipped - Pnngg;a#‘s& Assembles
In 10 min, using only screwdriver. Wi OOF!
> CLOSE-OUT
! AI.I.'“"GE '."1 10 No.-AVTB0-10 — 5 Band 25'6 $199.95
E | TE""A nnTon No.- AVT40-10 — 4 Band 189" $149.95
No.- AVT20-10 3 Bana nwa $119 95
w I (2-30 Meter Models - Write tor Intf.)
"m w CAYSON ELECTRONICS EENSO'ULL PRICE FOR PP DEL IN USA (Canada is
10 extra for postage, clerical ustoms ) or order using
—_ ® @ | RT 3 BOX 160 Home Satellite VISA, MASTE%‘ %APR'E or AMER-EXP. Pn "328;,2
o] 236-5333 9 - weekdays We ship In 2-
0] Eg > | FULTON, MS 38843 Manufacturer & L\ days. Al Antennas Cuaranteed for | year -10 day
« D= g g i Distributor \  money back trial.  Free Inf -
XL Z<0O | == Tola 102 v 13 | | WESTERN ELECTRONICS ' 194
| 4 \ =" Dept. AR Kearney Ne. 68847
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RATES Noncommercial ads 10¢ per word;
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to our editing) on a space available
basis only. Repeat insertions of hamfest ads
pay the non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must in-
clude full name and address. We resgrve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability for
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.

IBM-PC RTTY ASCII/BAUDOT/CW send and receive. Split
screen. buffers and features beaucoup. SASE to: E. Alline,
773 Rosa, Metaine. LA 70005

CX7 REPAIRS. 415-549-9210

WANTED: HP 478A Power head. WBBJ. 2801, Wright, North
Platte. NE 69101

TRAVEL-PAK QSL KIT — Converts post cards, photos to
QSLs. Stamp brings circular. Samco, Box 203-c, Wynantskill,
New York 12198

WANT old antenna books. handbooks, CQ, pre-1940 QST
Tad Cook, KT7H, 5519 — 12th N.E.. Seattle, WA 38105

CUSTOM MADE embroidered patches. Any size, shape,
colors. Five patch minimum. Free sample, prices and order-
ing information  Hein Specialties, inc., Dept. 301, 4202 N
Orake. Chicago. IL 60618

WANTED: Old Crosley Radio Model 50. 51, 52, & “Pup”
KANBN “"No Bad News™

TUBES: Selling 40 year collection. Advise requirements for
quotes. Desperately need manuals for Hallicrafters SX122A
M Levy, 4141 Krupp Drive, El Paso, Texas 79902 Apt. One

ATTENTION Builders: For sale’ Two 4CX250R/7580W tubes
with siver bypass sackets (unused), low profile plate tran. 2000
vet, 1/2a, ilament tran., high cap filters, bridge rectifier
$275 prepaid UPS Postal maney order only. R.E. Peterson,
WOPQX, 1302 S Arlington Ave., Duluth, MN 55811

Foreign Subscription Agents
for Ham Radio Magazine

Ham Hadin Ausing Canada
Kann Ueber Sead orders 1o

Postfach 2454
0 7840 Loatrach
West Gecmany

Ham Aadio Belgium
Stareohouse
Brussaisesteanwag 416
69218 Gent

Belguim

Ham Rarhie, Holland
Prstbas 4178

NL 7800 Ar F mmen
Hollana

Ham Radws £ urope
Hos 2084
7,194 07 Upplands Vashy

Swedan

Ham Rame Franes

SM Elaciran

20 b, Aue dar, (laoonn
£ BYOOG Anrmrre
France

Ham Radin Garmany
Kann Uaber
Pasttach 2454

O 7850 1 narrach
West Garmany

Ham Radio Magazine:
Greeawile. NH (03048 LSA
Frices in Canadian funds
tyr $2995 2 yro 55390
e $75 40

Ham Radwo (taly
Via Pordenone 17
120132 Milano
taly

Ham Rado Switzerlana
¥ann Usber

Prsttach 2454

1) 7850 Loerrach

Wast Germany

Ham Radio England
RS GB

Alma House
Cranborms Road
Prtters Bar
Hers FNG 3IW
§ nglann

Holland Radio

143 Graenway

Graanswda, Johanneshurg
Republie. of South Afrca
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TENNATEST — Antenna noise bridge — out-performs others,
accurate, costs less, satisfaction guaranteed, $41.00. Send
stamp for details. WBUUR, 1025 Wildwood Road, Quincy, Mt
49082.

NEW VLF CONVERTER by K1RGO covers 2 kHz to 500 kHz
AM broadcast rejection > 100 dB at 1 MHz, i-f rejection 130
dB. 3.5-4.0 MHz (L-101/80) or 4.0-4 5 MHZz (L-101/70) i-f tuning
avallable $49.00 postpaid conl. US. Free bochure. LF
Engineering Co.. 17 Jeffry Rd.. East Haven, CT 06512,

RUBBER STAMPS: 3 lines $4 50 PPD. Send check or MO
to G.L. Pierce. 5521 Birkdale Way, San Diego. CA 92117
SASE brings information

DIGITAL automatic displays for Collins, Drake. TS-5208S (func-
tional DG-5 replacement) and Swan 350C through 700CX. No
installation. Plugs into existing jacks and tube sockets {using
extenders) FT-101's and TS-520 models are easily installed

No drilling. Six red 1/2” digits in a 5" by 1-1/2" by 9" deep’

cabinet! Write for information. Grand Systems, PO Box 2171,
Blaine, Washington 98230. (604) 530-4551

REPAIR, ALIGNMENT, calibration. Collins written estimates
$25; non Collins $50 K1MAN. (207) 495-2215

ATLAS 350XL owners group. Send QSL card with s/n your
rig. Know anyone who repairs them? Have any technical in-
formation to share? Any questions? Rod, NSNM, Box 2169.
Santa Fe, NM 87504

CHASSIS and cabinet kits. SASE K3IWK

SCHEMATICS: Radio receivers 1920/60's. Send name brand,
model, SASE. Scaramella, P.O. Box 1. Woonsocket, RI
02895-0001. (602) 897-2534

T1 99/4A Random lext, keyboard. send. receive, code prac-
tice programs. Dr. Code ""General’” sends International Morse
code and prints on screen; you choose: speed, tone, which
characters to be sent, spacing, and more! Dr Code "'Speech”
same as “‘General” with speech; you choose how many
characters before speech check. For cassetie of both copy-
righted programs and conditional copying privileges, send
$10 00 plus $3.00 shipping and handling to NSESF, Rt. 1, Box
1326, Lake Charles, LA 70601 Phone (318) 436-2048, no
collect calls please; satisfaction or money back

TECHNICAL BOOKS. "Electronics with Digital and Analog
Integrated Circuits” by Richard Higgens of the University of
Oregon/Eugene. Combines the best of the "‘electronics for
scientists’ and the “hobbyist’” or “how to" approach. Circuit
principles and "golden rules”, which won't become obsolete
with envolving technology. are emphasized. $30.95 + 3.50
shipping. "Digital Design’* by Morris Mano of California State
University. Presents the basic tools used in the design of digital
circuits. $33.95 + 3 50 shipping. Check or money order
Technical Advice, Inc . Box 4757, Englewood, CO 80155

CUSTOM embroidered emblems — Cloisonne enameled pins,
your design, low minimum, excellent quality, free booklet. AT
Patch Co.. Dept 65. Littleton, NH 03561. (603) 444-3423

HAM RADIO Magazine collection' Bound volumes 1972, 1973,
1974 and 1975 in HR binders 1976, 1977, 1978 and 1979
$120 for lot plus UPS shipping. US only. WAUCH, Box 1065,
Chautaugua. New York 14722 (716) 753-2654.

WANTED: Cash paid for used speed radar equipment. Write
or call: Bian R. Esterman, PO Box 8141, Northfield, 1llinois
60093 (312) 251-8901

WANTED: Old microphones, remate mixers other misc refated
items. All pre-1935 Box Paquette, 107 E National Avenue,
Milwaukee, Wi 53204

WANTED: Used microwave equipment. O Mitchell, KBURL,
1 Cider Mill Lane, Upton, MA 01568. (617) 529-4638

RECONDITIONED TEST EQUIPMENT $1.00 for catalog
Walter, 2637 Nickef. San Pablo, CA 94806

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Cardiff, CA 92007

**“HAMS FOR CHRIST. ' Reach other Hams with a gospel tract
sure to please. Clyde Sianfield, WAGHEG, 1570 N. Albright,
Upland, CA 91786

WANTED: Early Hallicratter ' Skyriders” and *'Super Sky-
riders” with silver panels, also ' Skyrider Commercial”’, early
transmitters such as HY-1, HT-2, HT-8, and other Hallicrafter
gear, parts, accessories, manuals. Chuck Dachis, WO5E0G,
The Hallicrafter Collecior, 4500 Russell Drive, Austin, Texas
78745

VERY in-ter-est-ing! Next 4 1ssues $2. Ham Trader *'Yellow
Sheels””, POB356, Wheaton, IL 60189

ELECTRON TUBES: Receiving, transmitting, microwave

all lypes available. Large stock. Next day delivery most cases
Dauy Electronics, PO Box 5029, Compton, CA 90224 (213)
774-125%

COMING EVENTS
Activities — “‘Places to go . . .”

MICHIGAN: The Cherryland Amateur Radio Club’s 12th
annual Swap 'N Shop, Saturday, February 9, Immaculate Con-
ception Middle School Gymnasium, 218 Vine Street, Traverse
City. 9 AM to 2:30 PM. General admission $2.50. Single tables
$3.00. Talk in on 146.85 and 146.52 simplex. For information:
Paul Nepote, KABHIB, Chairman, 802 Fern St., Traverse City,
MI 49684. Please SASE

FLORIDA: The Fort Myers City ol Palms ARC's annual
Hamfest, Saturday, February 23. Moose Hall, 1900 Park
Meadow Drive. ARRL volunteer license exams will be given
by previous registration only, no walk-ins. Indoor flea market
tables $10.00. Admission $3.00 at door, no mail orders. Ample
free parking. Talk in on 146.28-146 88

OHIO: Dayton Hamvention, April 26, 27, 28, Hara Arena and
Exhibition Center, Dayton. Admission $8 advance, $10 at door
Good for all three days. Banquet $14 advance, $16 at door.
Flea market space $17 in advance for all three days.

Technical, ARRL and FCC forums. New products and exhibits.

Special group meetings. YL forum. International VHF/UHF
conterence. Amateur of the Year Award. Special achievement
awards. Pre-registration starts January 1, 1985. For further
information; Dayton Amateur Radio Association, Box 44,
Dayton, OH 45401 or phone (513) 433-7720.

MASSACHUSETTS: The Mount Tom Amateur Repeater
Association will host its first annual indoor Flea Market,
March 3, 9 AM to 4 PM, Knights of Columbus Hall, Elder
Council 63, Granby Road. Chicopee. General admission
$1.00. Kids and spouse free. Tables $8.00 door; $7.00 ad-
vance. Set up 8-3 AM. Food and drink. Contact Mickey Yale,
N1CDR, 6 Laurel Terrace, Westfield, MA 01085. (413)
562-1027

OHIO: Teays Amateur Radio Club's 7th annual Hamfest,
March 3, K.C. Lodge, Circleville. Sellers set up 6 AM. Open
to public 8 AM. Advance tickets $2.00, at door $3.00. 8’ 1ables
$4.00 advance, $5.00 at door. For table reservations SASE
to Joe Subich, ADS8I. 7825 State Rt. #188, Circleville, Ohio
43113. Talk in on Circleville repeater 147.18. For information:
Len Campbell, WB8PPH, 8951 State Rt. #188, Circleville,
Ohio 43113

MISSOURI: The Jefferson Barracks Amateur Radio Club's
25th annual Amateur Radio Auction, Friday night, March 8,
St. Louis Firefighters Hall, 5856 Gravois at Christy, in south
St. Louis City. Starting time 7:30 PM. This is the Silver Anni-
versary of this event and the club is going all out to make this
a memorable event. For information: Jefferson Barracks ARC,
clo Carl H. Hohenberger, WBBZP, 5266 Parker Avenue, St.
Louis, MO 63139

WISCONSIN: The Ozaukee Radio Club’s 7th annual
Swapfest, Saturday, May 4, 8 AM to 1 PM, Circle B Recrea-
tion Center, Highway 60, Cedarburg. Admission $2.00 in ad-
vance. $3.00 at the door. 4' tables $2.00 each advance only
Food and refreshments available. Sellers admitted at 7 AM
for setup. For tickets, tables, maps or information send
business SASE to 1985 ORC Swapfest, 101 E. Clay St.,
Saukville, WI 53080

VIRGINIA: The Vienna Wireless Society’s annuai Winterfest,
Sunday, February 24, Vienna Community Center, 120 Cherry
Street, Vienna. Admission $4.00. Doors open al 8 AM. For
vendor and lailgale applications SASE to Earl Hohbein,
N4FSW, 4602 Lawn Court, Fafax, VA 22032 Coffee and
food available Talk in viva NVFMA 146.31/91 and VWS
146.085 685 and 147 51 simplex. For information: Vienna
Wireless Society, PO Box 418, Vienna, VA 22180.

WISCONSIN: The Tri-County Amateur Radio Club's annual
Hamfest, March 17, 8 AM to 3 PM, Jefferson County
Fairgrounds, Jefferson. Tickets $2.50 advance, $3.00 at door.
Tables $3.00 advance, $4 00 at door. Plenty of food and free
parking. Doors open at 7 AM for sellers only. Talk in on
144.89/145.49, 146.22/146.82, 146.52/146.52. For information,
tickets and tables SASE to 8ob Barker, K9RIJ, 724 Burdick,
Milton, WI 53563

MARYLAND: BARC, the Baltimore Amateur Radio Club's
1985 Greater Baltimore Hamboree and computerfest, March
31,Maryland State Fairgrounds Exhibition Complex, Timonium
Gates open 8 AM. Admission $4 00, children under 12 free.
Amateur radio, personal computer and small business com-
puter dealers, guest speakers, large, hard surface outdoor
tailgate area. Food service, free parking. Overnight ac-
commodations available in \/mmediate area. For information
and table reservations GBH & C, PO Box 95, Timonium, MD
21093-0095. {310) 561-1282

TEXAS: The Midland Amateur Radio Club's annual St.
Patrick’s Swapfesi, Saturday, March 16. 10 AM 1o 5 PM and
Sunday, March 17, 8 AM to 2:30 PM, Midland County Exhibit
Building, north of Highway 80. Pre-registration $5, $6 at the
door. Tables $6 each Refreshmenis and food available.
Volunteer examiner lesis for all categones For information
and reservations' Midland ARC, PO Box 4401, Midland. TX
79704



WASHINGTON: The Mike and Key Amateur Radio Club's 4th
annual Electronic Flea Market. March 9. 9 AM 1o 7 PM
Western Washington Fairgrounds, Puyallup. Admission $2.00
Spouse and kids free. Flea market lables $1500 Con
signments 10% . Dealers, exhibitors and demonstrations
Satellite station. Packe! station Super snack bar Free
parking. For reservations: Electronic Flea Markel, 20903 NE
77th, Redmond, WA 98052 (206) 883-3012

MICHIGAN: The 2nd annual Amateur Radio Auction spon
sored by the Holland Amateur Radio Club. Saturday. March
9. Hudsonville High School Auditorium, 5051 32nd Avenue
Hudsonville. No admission fee Equipment can be checked
in from 8 AM to 12 noon. Auction 9 AM 1o 1 PM._A 10% dona
tion for each ntem sold Refreshments available Talk in on
146 06 and 62 For information: Dan Ruiter, KCBKN, 7106
Michael Drive, Hudsonville, Ml 49426

MINNESOTA: The Robbinsdale Amateur Radio Club’s 4th
annual Midwinter Madness Hobby Electronics Show, February
23.8 AM 10 2 PM. Totino-Grace High School. 1350 Gardena
Avenue NE. Fridley (suburb of Minneapolis). Admission $4 at
door Manufacturers, dealers, flea market. Talk in on 147 60/00
KOLTC Repeater and 14652 simplex For information
Robbinsdale ARC, PO Box 22613, Robbinsdale, MN 55422
or call Bob (612) 533-7354 All Amateur Radio tests will be
given. For information: EiImo Nygard. 4151 Adair Avenue N
Robbinsdale. MN 55422

INDIANA: The LaPorte ARC's winter Hamfest. Sunday
February 24, at the LaPorte Civic Auditorium. Donation $2 .50
Tables $2 00 advance, $2 50 at door. Talk in on 52 simplex
For information and reservations' LARC, PO Box 30, LaPorte
IN 46350

MICHIGAN: The 15th annual Livonia Amateur Radio Club's
Swap 'n Shop, Sunday, February 24, 8 AM to 4 PM. Churchill
High School, Livonia. Plenty of tables, refreshments and free
parking. Talk in on 144 75/5 35 and 52 simplex. For informa
tion or table reservations SASE to Neil Cotfin, WABGWL , c/o
Livonia ARC, PO Box 2111, Livonia, Ml 48151

OREGON: The 5th annual Salem Mini-Hamfair, February 23
Polk County Fairgrounds Seminars, commercial displays.
Amateur icense exams and a large flea market. Admission
$4 00 Flea Market set up 8 AM Doors open 9 AM Talk in
on 146 25/ 86 and 146 52 For information: Sales Repeater
Association, PO Box 784, Salem, OR 97308

KENTUCKY: Annual Glasgow Swapfesl. Saturday, February
23, 8 AM till 22227 Glasgow Flea Market Buillding. 2 miles
south of Glasgow off 31E Free coffee. free parking, large flea
markel and a frniendly gathering of hams. Admission $2 00

No extra charge for exhibitors. One free table per exhibitor
Extra tables $3 00 each Talk in on 146 34/94 or 147 63/03
For information: NAHCO, Rt #4, Box 354, Glasgow. KY 41241

OHIO: The Cuyahoga Falls Amateur Radio Club’s 31st an
nual Electromic Equipment Auction and Hamfesi, Sunday
February 24, North High School, Akron 8 AM 1o 3 PM. Tickels
$3.00 at the door. Sellers may bring own lables or some will
be available to rent. Talk in on 87/27 For information or reser
vations SASE 1o Bill Sovinsky, K8JSL. 2305 24th St
Cuyahoga Falls, Ohio 44223 or call (216) 923-3830

OHIO: The 24th annual Mansfield Mid-Winter Hamfest/
Auction, Sunday, February 10. Richland County Fairgrounds
Mansfield Doors open to public 8 AM. Tickets $3 00 advance
$4.00 at door. Tables $5.00 advance, $6.00 door. Hall tables
available Talk in on 146.34/94 For information, advanced
tickets/tables: SASE to Dean Wrasse, KBBMG, 1094 Beal
Road, Mansfield, Ohio 44905 (419) 589-2415. An ARRL/VEC
license exam will be held at Manshield campus. Ohio State
University, North Central Technical College at 1 PM day of
the Hamfest. SASE with 610 and check for $4 payable to
ARRL/VEC 1o Lloyd Nelson, NBBAZ, 630 Oak St Lot 82
Mansteld, Ohio 44907

Operating Events — ‘“‘Things to do . . .

FEBRUARY 1-10: The North Okanagan Radio Amateur Club
will operate a special station to commemorale the 25th anm
versary of the Vernon Winter Carnival. the largest in Western
Canada. Listen tor VE7NOR, our club station. from 2100Z 1o
2400Z daily Frequencies 28 525, 21 375 and 14 225 For a
special certificate send $1 00 or 2 IRC's 1o cover postage along
with QSL information to: Box 1706, Vernon. BC. Canada V1T
779

MARCH 9 and 10: West Coast 160 Bulletin CW Contest 0000
GMT 3/9 10 2359 GMT 3/10. Single operalors only Exchange
RST, QTH Subscribers, non subscribers Scornng 10 points
per QSO Multipliers states, VE prov country Log info date
ume rs(t), QTH Send logs 1o R Koziomkowksi, 5 Watson
Drive. Portsmouth, Bl 02871 Must be postmarked belore April
30. 1985

MARCH 16 and 17: DARC International SSTV Contest 1200
UTC 3/16 10 1200 UTC 3/17 All tor SSTV authonzed bands
Exchange only two way video count. Exchange call sign signal
report and QSO serial number on video Logs mus! indicate
date. time (UTC). call sign of station worked and complete ex
change lor each vahd QSO Name and address ol entrants
Mail contesi logs to Heinz Moesil, DEBBUS. PO Box 1123
D6473 Gedern 1, W Germany

TUNE IN

“FOLD-OVER”
TOWERS

EASE OF INSTALLATION

ROHN “Fold-Over' Towers are quickly and
easily installed. The “Fold-Over” is safe
and easy o service.

I ADAPTABILITY

ROHN has several sizes lo fit your applica-
lions or you can purchase the “Fold-Over”
components to convert your ROHN tower
into a 'Fold-Over"”.

Q Ml THE WORLD OF
/= HAM.TV!

Hams' should be ‘'seen"” Under the guidance of the "“United

as well as heard! Thou- States ATV Society,” Amateur TV
sands of ATV operators (FSTV-SSTV-FAX) is growing in activi-
across the country are ty. And, we've been promoting it now
sending great looking color for over 18 years!
TV pictures (with sound) to
each other. FSTV-DX can go
hundreds of miles. There
are now over 80 Ham Televi-
sion ‘“Repeaters' relaying
these video signals over
rough terrain.

Sample Issue - Just $2.50 ppd.

[ HOT DIP GALVANIZED
All ROHN towers are hot dip galvanized
after fabrication.

Special Trial Subscription - $10.00.

{Published Monthly)

A5 ATV Magazine

) P.O. Box H,
Ham Radio UHF-TV is as Lowd&n. lawi

simple as hooking up a 2 : : > $2255
meter rig and antenna. Our 2
“Everything You Always
Wanted To Know About
ATV" 112-page manual will
teach you how to do it
($9.95).

I REPUTATION
ROHN is one of the leading tower manufac-
turers, with over 25 years of experience.

A Division of
QC D Publications, Ing

Write today for complete details.

QUALITY STEEL PRODUCTS BY

ROHN

Box 2000 Peoria, lllinois 61656
USA.
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superchips
come of age

About five years ago the Depart-
ment of Defense embarked on an
ambitious program to develop a fami-
ly of Very High Speed Integrated Cir-
cuits (VHSIC).The objective was to
design a group of VLSI chips with 1.25
micron features and a computational
throughout of 5 x 10" gate-Hertz.
The program has cost over $350
million, but has yielded some impres-
sive results. Signai processing chips
capable of performing 100 million
multiplications per second, memories
with densities of 5 million transistors
per square inch, a complete vector
arithmetic processor and a self-con-
tained convolutional decoder (a form
of detector that can recognize very
complex codes without going through
all the arithmetic) have now been
implemented.

Although some of the chips being
fabricated have specialized military
functions, most are designed to form
a family of arithmetic and signal
processing functions. Both bipolar and
CMOS designs have been im-
plemented, and some include current
mode logic, which can perform sub-
nanosecond operations. All of this ex-
citing work is intended to be available
eventually for commercial use. The
next phase of the DoD program will
aim at 0.5 micron features and nearly
100 times the speed — by the end of
this decade!

advanced materials
serve RF needs

We sometimes forget the key role
that proper materials selection plays in
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the correct performance of many
products. For example, we all know
that a stable oscillator requires a tun-
ed circuit with a high Q; that the active
element must have carefully controlled
gain and phase characteristics; and
that all these parameters change with
temperature. In the region below 100
MHz, the most stable oscillators have
been traditionally built using silicon
dioxide (quartz) crystal elements as the
resonator. In the VHF and microwave
region, cavity resonators have been
the principal alternative.

The ideal resonator would have a
very high Q, zero temperature coeffi-
cient, high permittivity {low radiation
losses) and be supported by a dielec-
tric with no electrical or thermal losses.
Designers of semiconductor oscillators
find series resonant (low impedance)
tank circuits convenient. This means
that a high Q series tank will have high
capacity and low equivalent induc-
tance. The modern alchemists have
been at work on the problem and have
now given us nearly perfect materials
with which to solve the problem.
Dielectric resonators made of ceramic
materials with high dielectric constants
{over 30)/ have made possible micro-
wave resonators with unloaded Q’s of
25,000 at 4 GHz and over 10,000 at 12
GHz. These materials have extremely
low losses and excellent temperature
characteristics, making possible the
production of oscillators offering
crystai-like performance at microwave
frequencies

But hold on to your hat! In the
search for the best dielectric materials
to support these resonators, the ther-
mal tiles used to protect the Space

Shuttle on re-entry emerged as an op-
timum material. With a dielectric con-
stant of 1.15 and legendary thermal
characteristics, the tiles, made of
foamed quartz, become a nearly per-
fect enclosure/support for a dielectric
resonator. Using this combination of
advanced materials, a major defense
contractor has fabricated an oscillator
that exhibits only + 10 kHz drift per
month — at over 6 GHz!

Gallium arsenide digital circuits are
already available in the 4 GHz region,
so it shouldn’t be too long before we
can have phase locked loops at 5 GHz
or so. Combined with SAW or dielec-
tric resonator filters, image-free up-
conversion receivers through 2300
MHz can be a reality for Amateurs of
the next decade.

telephones to be
more versatile

Over the past few years the plain old
family telephone has become a hot
consumer product. We've seen a pro-
liferation of telephones that offer just
about every convenience we could
want in a single desk instrument. Up
to 60 memories, on-hook dialing, full
duplex speakerphone, as well as time
and message unit recording, are now
available in a multitude of styles at
competitive prices. All of this capability
has been made possible by the devel-
opment of specialized ICs which have
considerable processing power in their
structure.

Most telephones now have 12-digit
keypads, with each digit identified by
a unique tone. If each digit is thought
of as a single data “’bit,”” then our or-
dinary keypad becomes a 12-bit code



generator. Twelve bits equals 22, or TOUCH TONE® CONTROL

4096 possible codes if we use each
tone just once in a 12-digit binary

number. If your telephone were used NEVER BEFORE HAS SO MUCH CONTROL. ..
as a small programmable data instru- COST SO LITTLE!

ment, then you would have more than MODEL CS-16 $164 amatou net | MODEL CS-1688 $189 amateur ner

enough codes, and ample data resolu-
tion, to control most of the common : g ST
household items that now each have kol S o

individual and far less accurate, con-
trollers. Household heating and cool-
ing, selection of cooking times and
temperatures, cost-effective regulation
of hot water use and temperature,
security entry codes, and choice of
entertainment channels, for example,
can all be controlled, changed, and
recorded on our ordinary telephone.
Moreover, because the telephone is
connected to the rest of the world, we
can change this household data from
remote locations as the need arises.
For Amateurs, the possibilities are
especially appealing. Many repeaters

now have their functions controlled by Two independent user programmable Our new CS-1688 is the most powerful
tone decoders, in addition to having all gggfrgl'g” passwords permit hierarchy touch tone controller in the industry!
the usual auto-patch facilities. Anten- Ty aes DIP switch programmability allows
e secondary (user) password can you to choose any of these ten

na rotor controllers that accept bear- only access 8 of the 16 latched onoFF)|  mode/function combinations. . .
i i ions functi ;
ing instructions from the telephone . onsf _ _ OUTPUT FUNCTIONS
touchpad, remote frequency setting of owever full 16 function control is D1234567 890+ #HABC
transceivers. and a variety of data available to control operators using D7GROUP __ BCGROUP

' . : Y the primary password. Additionally 3 —
management functions will all become secondary password access can be 2
much easier and require only a single eﬂab'emd'sab'eddw'm a 5930'3' :
2 rima a .
instrument for control. Someday we PSS PRSI SBmman 5
may even be able to reach out and CRIFL1C Pt IpaataF comtml " Bt

Y ops...IN CONTROL. & o
. well, you know.
ham radio COMMON FEATURES
— S * Open collector (can drive relays open collector or data strobe logic
directly) and logic outputs for each outputs
I of the 16 functions * Operates from 10-25 ‘olts DC.
* SSI-202 central office quality XTAL Reverse polarity protected

controlled tone decoder e 4%2" x 6% " glass board with 44
* Adjustable pre-amp accommodates pin gold plated edge connector
10MV-2 volt input » Comes complete with manual and
* Retransmission of control tones mating connector
can be eliminated by use of either Add $3.00 P&H Califormia residents add sales tax

Call or write for information on these signaling products also:
Model CS-10 DIP relay board.. packages 10 DIP relays.
Model CS-100...A 19" rack mount that houses a control card and two

New CMOS DTMF Chip Kit CS-10's. All inputs and outputs available on convenient barrier strips.

~

| Teltone's TRK-957 Kit makes 1t easier and
less expensive to breadboard a low-power TYPICAL REPEATER CONTROL APPLICATIONS
central office quality DTMF detection system. | HILO POWER — PLICOR — TIGHT/LOOSE SQUELCH — OPENICLOSED SQUELCH —

All you need is a power source from 510 12 ‘ REPEATER ON/OFF — AUTOPATCH ON/OFF — TOLL RESTRICT ON/OFF — RINGBACK ON/OFF —
VDC The sensitivity, wide dynamic range LONG/SHORT HANGTIME — ANTENNA 1/ANTENNA 2 — REMOTE BASE ON/OFF — FJF,
noise immunity, and low-power consumption AUX LINK ON/OFF — TONE MUTING ON/OFF — SPARE TRANSMITTER IN/OUT — ETC. ETC

| make the TRK-957 ideal for telephone SELECTOR MODE APPLICATIONS
switching. computer, and remote control 1 OF N FREQUENCIES — 1 OF N PHONE LINES — 1 OF N ANTENNAS — 1 OF N REPEATERS ETC
applications The TRK-957 DTMF Kitis only
$24 75 To order call 731 Madi St P e}
(800) 227-3800, ext. 1130. CONNECT 2 GO0 9% (]
SYSTEMS Torrance, CA 90505 E
LELTONE’ 196 INCORPORATED  Phone (213) 3736803
; * AT&T
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DELIVERS
RELIABLE
ALL BAND HF

Hustler's new 6-BTV six-

band trap vertical fixed

station antenna offers

all band operation

with unmatched con- |

venience. The &6-BTV s

offers 10, 15, 20, 30,

40, and 75/80 meter l

coverage with ex-

cellent bandwidth

and low VSWR. Its

durable heavy

gauge aluminum

construction with

fiberglass trap

forms and stain-

less steel hard-

ware ensures

long reliability. /8
Thirty )

meter kits /A

(30-MTK)

for 4-BTV

and 5-BTV

are also

available.

HUSTLER /

PERFORMANCE

HUSTLER -

an m Company
s
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Don’t miss our 30 meter excitement.
STILL THE STANDARD OF PERFORMANCE.

HUSJLER

3275 North "B" Avenue
Kissimmee, Florida 32741
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The DX

is better out ere.

anyone who owns an FT-726R.

Its true. Linking up to O5C AR 10 s

the one sure way to bring the world

nto your ham shack. No mattet
where yout (

} ] .A‘?‘i‘\‘*\,‘,'l-'! know. You | Mr-.j
them working the world tron ther
1Ddriment ,“\'l'\- /:‘\.I‘. from thein
intenna-restricted neighborhoods

[’1»'\, [l even boast of a sIgn 1
juality and DX potential that would
make any ZU-meter operator enviou:

Regardless of where we are in the
| i’:l VI
In \"‘l\ t thet 7_‘! ‘ 15 the WW( 'I1‘1 ‘
t ‘ k to OSCAR 10

s you full

! - |
iNd dupiex

capabil

ity Simply plug in two

aquencies ar I les into the eleve

optional modules, one for 435-MHz pushbutton transfer capability t
operation, another for cross-band either of twa VFO registers. And
duplex versatile inning tunctions you
You can set up your earth station  expect from a Yaesu radio
just about anywhere. All you need Plus you get a lot mor
Is the 726 and two Yagi antenna including a butlt-<in speech processor
435-MHz for transmit and 2-metel all-mode squ \ blanker
for rece|ve S50 NO matter where your shack
Even a onventional base s, let Yaesu's FT-726F duce you

tation, the FT-726R isare to OSCAR 10. The world 1s waiting

tandout

You can choose from three operat
INg mode SB, FM or CW. Expand YES
to three-band operation with your

meters, 6 meters, 430-440 MHz
ind 440-450 MHz

Then stare your preferred fre

Yaesu Electronics Corporation

Yaesu Cincinnati Service Center

1 Fars

memories for instant recall. With (513) 874-3100

U MODE

W NAN P

mot A w8 Do
(€9 as w “ .

Prices and specifications subject to change without notice

v 102



]

paceseuer in amateur ragio

Pocket-size performers!

Kenwood's advanced electronic See your authorized Kenwood
technology brings you a new dealer and take home a pocket
standard in pocket/handheld full of 2 m or 70 cm perform-
transceivers! The TH-21AT/41AT ance today!

features a high impact molded

case and is designed to deliver Optional accessories:
convenient, reliable performance  ® HMC-1 headset with VOX

in a package so small, it will slip ~ ® SMC-30 speaker microphone
into your shirt pocket! It measures  ® PB-21 Ni-Cd 180 mAH battery
only 57 (2:24) W x 120 (4.72) H e DC-21 DC power supply

x 28 (1.1) D mm (inch) and only e BT-2 battery case

weighs 260 g (0.57 Ib) with bat- ~ ® EB-2 external C manganese/
teries. In typical Kenwoad fashion alkaline battery case

these transceivers provide superior ® SC-8 soft case for TH-21A/41A
transmit and receive performance. ® SC-8T soft case for

|
!
,!
:

F‘Euu; ; RANSCEWER

i

Both the 2 meter and 70 cm TH-21AT/41AT
versions. deliver one watt R.F. e TU-6 programmable sub-tone
output on HI power and 150 mW unit
low, for really extended battery e AJ-3 thread-loc to BNC female s
life! Functional design includes adapter
three digit thumb-wheel switch for
easy frequency selection along More information available from
with a built-in 5 kHz UP-Shift authorized dealers of Trio-
switch and repeater offset switch.  Kenwood Communications,
(600 kHz or simplex, 2m 1111 West Walnut Street,

version and =5 MHz or simplex Compton, CA 90220.
70 cm version.)

Both the 2 meter and 70 cm
pocket/handheld transceivers
are available in standard or 16-key
autopatch DTMF encoder versions.
Kenwood thread-loc antenna
connector is also provided, !

Standard versions.

and prices areé subject to

without notice or obligation
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