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THE LOOK
SAYS

QUALITY ...

THE PRICE
SAYS

BUY!

PERFORMANCE:

The MS-6040 vertical bandwidth is
40 MHz (typically = 50 MHz and trig-
gers to ~ 80 MHz) with 1 mV sensitiv-
ity thru 10MHz, 5mV thru 40 MHz
both channels, 20 sweep speeds from
0.5sec. to 0.2 us plus X5 mag.;, 15kV
beam acceleration which assures clear
bright wave-forms even at low rep-
rates and/or fast sweep speeds.

The MS-6035 vertical bandwidth is
35 MHz with 1 mV sensitivity thru
5MHz, 5 mV thru 35 MHz both chan-
nels; 21 sweep speeds from 0.5 sec.
t0 0.1 us plus X5 mag.; built-in HF and
LF filters; trigger hold off as well as
alternate trigger capability . . . and
SOAR CORP. oscilloscopes typically
exceed all our published specifications.

Model MS-6035 35 MHz DUAL TRACE

FEATURES:

Both scopes have 6" PDA rectangular
CRT's with internal graticle and exter-
nal trace rotator; auto trigger level for
reference; trigger delay; single sweep;
TV (video) sync separators; Z axis in-
tensity modulation input; fully shielded
switching regulator power supplies;
glass epoxy PCB's laid out for super
ease of calibration and maintenance;
and they come complete with two
10:1 hook-on probes.

QUALITY:

EVERY SOAR CORP. oscilloscope is
fully performance tested TWICE,
once at the factory and once again
prior to shipment from our warehouse.
YOUR DOUBLE GUARANTEE OF
SATISFACTION.

$799.00

BACK-UP:

SOAR CORP. is a company with over
20 years of design and manufacturing
experience in making and selling Os-
cilloscopes, Spectrum Analyzers,
DMM's, Power Supplies, Frequency
Counters, Digital Thermometers, Pulse
Generators, AC Clamp Testers, VOM's,
Electrical Energy Monitors, and Auto-
matic P.C. Board Test Systems.

ALLSOAR CORP.PRODUCTS ARE
COVERED BY OUR “NO NON-
SENSE” ONE YEAR PARTS AND
LABOR WARRANTY — JUST IN
CASE.

NORTH AMERICAN SOAR CORP.
1126 CORNELL AVENUE

CHERRY HILL, N.J. 08002

(609) 488-1060

FOR A “NO OBLIGATION TO BUY” DEMONSTRATION WRITE OR
PHONE LYSBETH AT N.A. SOAR CORP.

Soar products are available through selected
DISTRIBUTORS in the U.S.A,, Canada, and Mexico.

ORDER YOURS NOW.
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I'R-2500 FEATURES:

» Weighs 540 g, (1.2 Ibs). 66 (2-5/8)
W x 168 (6-5/8) H x 40 (1-5/8) D,
mm (inches).

« LCD digital frequency readout.

s Ten memories includes “MO” for
non-standard split repeaters.

* Lithium battery memory
back-up, built-in, (est. 5 year life).

* Memory scan.

* Programmable automatic band
scan, and upper/lower scan
limits; 5-kHz steps or larger.

* Repeater reverse operation.

* 2.5 W or 300 mW RF output.
(HI/LOW power switch).

* Built-in tunable (with variable
resistor] sub-tone encoder.

« Built-in 16-key autopatch encoder.

« Slide-lock battery pack.
* Keyboard frequency selection.
* Covers 143.900 to 148.995 MHz.

=

TR-7080 .
TR-7950)793
Big LCD, Big 45 W, Big
21 memories, Compact.
Outstanding features providing
maximum ease of operation
include a large, easy-to-read

LCD display, 21 multi-function
memories, a choice of 45 watts

(TR-7950) or 25 watts (TR-7930),

and the use of microprocessor
technology throughout.

I'R-7960/TR-7930 FEATURES:

* New, large, easy-to-read LCD
digltal display. Easy to read in
direct sunlight or dark (back
lighted). Displays TX/RX fre
quencies, memory channel.
repeater offset, sub-tone number,
scan, and memory scan lock-out.
21 new multi-flunction memory
channels. Stores frequency.

VoL -&- 801

repeater offset, and optional
sub-tone channels. Memory
pairs for non-standard splits.
“A” and "B" set band scan limits.
Lighted memory selector knob.
Audible “beep” indicates channel
1 position.
« Lithium battery memory back-up.
(Est. 5 yr. life))
* 45 walls or 25 watls output.
HI/LOW power switch for reduc-
tion to 5 watts.
Automatic offset. Pre-programmed
for simplex or +600 kHz offset,
in accordance with the 2 meter
band plan. “OS~ key for manual
change in offset.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

CONVENIENT TOP CONTROLS

» Battery status indicator.

* Complete with flexible antenna,
400 mAH Ni-Cd battery, and
AC charger.

Optional accessories:

* ST-2 Base station power supply/
charger (approx. 1 hr.)

* MS-113.8 VDC mobile stand/
charger/power supply.

= VB-2530 2-M 25 W RF power
amps., (TR-2500 only).

* TU-1 Programmable CTCSS
encoder (TR-2500 only).

* TU-35B Programmable CTCSS
encoder (mounts inside
TR-3500 only).

= PB-25H Heavy-duty 490 mAH
Ni-Cd battery pack.

« DC-25 13.8 VDC adapter.

« BT-1 Battery case lor AA
manganese/alkaline cells

* SMC-25 Speaker microphone.

* LH-2 Deluxe leather case.

* Programmable priority alert.
May be programmed In any
memory.

* Programmable memory scan
lock-out. Skips selected memory
channels during scan.

* Programmable band scan width.

* Center stop circuit for band
scan, with indicator,

+ Scan resume selectable. Select-
able automatic time resume-
scan, or carrier operated
resume-Scan.

« Scan start/stop from up/down
microphone.

YER TRAMNISOCEIVE H

i i.. ." f 4 i .. l.’ ‘| # |

70 CM FM Handheld

« Covers 440-449.995 MHz in
5-kHz steps.

* Hi-1.5 W, Low-300 mW

* TX OFFSET switch, 5 kHz tc
+9.995 MHz programmable.

= Auto/manual squelch control.

* Tone switch for opt. TU-35B

« Other outstanding features
similar to TR-2500.

* BH-2A Belt hook.

* RA-3 2 m 3/8 A telescoping
antenna (for TR-2500].

* WS-1 Wrist strap.

* EP-1 Earphone.

» Programmable three sub-tone
channels with optional
TU-79 unit (encoder).

* Built-in 16-key autopatch enco
with monitor (Audible tones).

« Front panel keyboard control.

* Covers 142.000-148.995 MHz i
5-kHz steps.

= Repeater reverse switch.
(Locking)

« “Beeper” amplified through
speaker.

« Compact lightweight design.

Optional accessories:
« TU-79 three frequency tone ur

* KPS-12 lixed-station power
supply for TR-7950.

* KPS-7A fixed-station power
supply for TR-7930.

* SP-40 compacl mobile speake:

3
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On January 20, 1983, the FCC proposed the most important Amateur rules change in many years — the
proposal to delegate the responsibility for Amateur license examinations to the Amateur community. Un-
fortunately, the emotion-laden issue of a no-code license has all but obscured this other crucial Notice of
Proposed Rule Making.

In consideration of the ARRL’s Petition for Rule Making on exam administration, the FCC has proposed
a three-man team headed by an Extra Class licensee to administer individual exams. Examiners would have
to be certified by one of several recognized supervisory organizations called Volunteer Examiner Coordina-
tors. They would have to be over 18 years old and could not work for a manufacturer or distributor of Ama-
teur equipment or a publisher of training materials. Questions would be chosen from a list made up by the
Commission from submissions by individual Amateurs and groups of Amateurs.

There are a lot of hard questions that must be asked about this proposed system. Three-man examining
teams (for all licenses except Novice) are fine for major urban areas like Los Angeles, Chicago, or Wash-
ington, D.C., but what happens to the would-be upgrader in remote parts of the country? Should there be
a mechanism provided to deal with such cases, for example an examining team led by an Amateur but in-
cluding non-Amateur examiners, such as elected public officials, when three licensed Amateurs aren’t
available? Should a formal procedure for giving exams at hamfests or in classrooms be included in the new
rules?

What should the qualifications for a Volunteer-Examiner-Coordinator (VEC) be? There has been definite
interest in this program shown by some non-Amateur groups. How should the long-term integrity of the
VECs be ensured?

ft seems that the FCC would prefer to have more than one VEC overseeing the exam-administration
effort. How could anyone be sure that the different organizations all hew to the same standards? How
would the overseeing groups finance their administration costs? The ARRL is already well aware of what
this program is going to cost it, and it questions whether it's fair to the League’'s members to have them
pick up the bill. Should there be a fee charged for giving Amateur exams? Who shouid set the fee, and to
whom — the examiners, their overseeing group, or both — should it go?

Should the FCC include the Novice exam in this new overall program, instead of establishing the less
demanding Novice exam program they proposed in an NPRM late last year? The ARRL wants Novices in-
cluded, yet the Commission has indicated its approach would be simpler, faster, and cheaper. The Com-
mission received very few comments on its Novice exam NPRM; does that mean Amateurs want the Nov-
ice exam a part of the larger program, or was the FCC’s proposed Novice exam program simply overlooked
in the concern generated by the no-code license proposal?

There are other considerations as well. It takes time to establish workable procedures {look how long the
FCC had). Might not inordinate delays occur at every step of the process, resulting in fonger delays in get-
ting licensed? Right now it's a hot topic, but what about one or two years downstream? Might not interest
wane among the exam administrators — with newcomers to the hobby being the losers? Most of all, we
should be concerned about the possibility that the ham ticket might be devaluated by an unequitable, non-
uniform examination procedure. How simple it seems now, to go down to the nearest FCC office and take
the exam. Might not a small licensing fee underwrite the cost of FCC-administered exams?

Write the FCC with your opinions. Comments on the exam administration proposal, FCC PR Docket
83-27, are due at the Commission by April 8th. Address them to the Secretary, Federal Communications
Commission, Washington, D.C. 20554. You'll need to send an original neatly typed with wide margins,
plus five copies (eleven is better, since each Commissioner will receive one). Your name and the Docket
number should appear on each page.

What we, as individual Amateurs and through our clubs and organizations, tell the Commissioners may
do more to influence the future of Amateur Radio in the United States than anything else we will ever do!

ham radio

6 April 1983



RECEIVE WEATHER CHARTS
IN YOUR HOME!

You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.

Some transmitting sites even send weather satellite cloud
cover pictures!

You’ve heard those curious facsimile
sounds while tuning through the
bands — now capture these signals

on paper!

Assemble ALDEN's new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you’re on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

Easy to assemble— Backed by the

ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together in a durable, attrac-
tive case that adds the finishing professional touch.

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

w104

Easy to order.
Only $995 for the complete ALDEN Weather
Chart Recorder Kit. To order, fill out and mail the coupon
below. For cash orders enclose a check or money order
for $995. Add $5 for shipping and handling in the U.S.
and Canada (for Massachusetts delivery, add $49.75
sales tax). To use your MasterCard or Visa by phone,
call (617)366-8851.

ALDENELECTRONICS

Washington Street, Westborough, MA 01581

NAME:
CALLSIGN:

ADDRESS: _
CITY:__

o S __STATE: _ e

[J I've enclosed a check or money order for $995.00 and
$5.00 for shipping and handling, plus applicable sales tax.

[] Charge to: [] MasterCard [w] [ Visa

ACCOUNT # (ALL DIGITS)

TN ) I Y O M
EXPIRATION DATE

SIGNATURE REQUIRED
IF USING CREDIT CARD

[ ]




filters for Amateur use
Dear HR:

In his letter to the ham radio editor
(February, 1983, page 8), Ed Marri-
ner, W6XM, mentioned a problem
the Radio Amateur too frequently ig-
nores — the need to comply with the
FCC requirement that transmitter har-
monics be down by 40 dB or more
from the fundamental. Ed further ex-
plained that to accomplish this on all
bands a lowpass filter for each band
is necessary. The customarily used
30-MHz lowpass filter, widely adver-
tised by J.W. Miller, Drake, and
B&W, is effective, he said only for
the Amateur 10-meter band.

A “best solution’’ offered by Ed
was for the Amateur to install low-
pass filters designed to cut off just
above the upper end of the band
being used; however, the recom-
mended designs were from the June,
1957, issue of GE Ham News —
designs that are more than twenty-
five years old!

During the past twenty-five years,
the Radio Amateur has witnessed
many changes, the most obvious
being the transition from vacuum
tube to solid state, and more recently
the introduction of the personal com-
puter to ham operation. Less obvious
was the transition from filter design
using the image-parameter-design
procedure invented by Otto Zobel to
the modern fiiter (network-synthesis)
design procedure. The modern de-
sign filter has a simpler configuration

8 April 1983

~ _ comments

and a more precise performance than
the older image-parameter type.
Modern lowpass designs (Chebyshev
and elliptic) have been developed in
which standard-value capacitors are
used, thus making them simple for
the Amateur to build. These designs
have been widely published in the
Amateur Radio handbooks, in trade
handbooks, and in the Amateur and
trade periodicals. | think Ed will agree
that these designs are a better solu-
tion to the Amateur lowpass filtering
requirements than are the old
designs.

Ed also mentioned the problem of
obtaining suitable high-voltage, low-
loss capacitors for use in constructing
lowpass filters for Amateur high-
power applications. |, too, have expe-
rienced this problem, and | have con-
tinually been searching for a better
high-voltage capacitor than the Cen-
tralab ceramic TVL type that Ed men-
tioned. | think | have finally found a
suitable alternative to the TVL capaci-
tor, but the manufacturer of the high-
voltage capacitor, KD Components
Inc. (3016 S. Orange Ave., Santa
Ana, California 92707}, sells only in
quantities greater than ten and has a
minimum billing of $50. Also, the
maximum capacitance available in
the 2-3 kV range is 100 pF, so several
capacitors will have to be paralleled
to get the larger capacities required
by the filters for the lower Amateur
bands. The approximate cost of the
2-kV, 100-pF, 10 percent capacitor in

quantities of 10-99 is $4. In quantities
above 500, the price drops to $1.44!
Consequently, this capacitor type, al-
though excellent for the application,
appears to be financially practical
only for a high-volume manufacturer
of iowpass filters.

A filter designed from the data in
reference 4 (QST, December, 1979)
was constructed and operated at a 1-
kW power level without a failure, but
this is feasible only when the VSWR
can be carefully controlled, otherwise
the voltage rating of the capacitors
may be exceeded and the filter dam-
aged if the VSWR becomes exces-
sive. For power levels below 500
watts, the polystyrene and mica
capacitors seem suitable. So, con-
trary to Ed’s concluding statement,
there does seem to be hope, and |
suggest that those not having a filter
for each band should review the ref-
erences included with this letter, and
then construct any filters that may be
required.

references

1. Radio Handbook, 22nd edition, edited by W.1. Orr,
W6SAI, pages 3.35-3.37, copyright 1981 by H.W.
Sams & Co., Inc., Indianapolis, Indiana.

2. The Radio Amateur’s Handbook (1983), 60th edi-
tion, edited by George Woodward, W1RN, page
6-41, fig. 65, copyright 1982 by ARRL, Newington,
Connecticut.

3. The Electronic Databook, edited by R. Graf, to be
published in 1983 by TAB Books, Blue Ridge Sum-
mit, Pennsylvania.

4. €d Wetherhold, W3NQN, “Low-pass filters for
amateur radio transmitters,”” QST, December, 1979,
6. Ed Wetherhold, W3NQN, “‘Elliptic lowpass filters
for transistor amplifiers,’” ham radio, January, 1981.
6. Ed Wetherhold, W3NQN, ‘“Filter Design,”” Com-
ments, ham radio, October, 1981, page 6.

7. Ed Wetherhold, W3NQN, ''7-element 50-ohm
Chebyshev filters using standard-value capacitors,”” rf
design, Vol. 3, No. 2, February, 1980, pages 26-38.

8. Ed Wetherhold, W3NQN, ""Low-pass filters {with
inductive input and output),”’ rf design, Vol. 4, Nos. 4
and 5, July/August and September/October, 1981.
9. Ed Wetherhold, W3NQN, “Design 7-element low-
pass filters using standard-value capacitors,” EDN,
Vol. 26, No. 1, January 7, 1981, pages 187-190.

10. Ed Wetherhold, W3NQN, ‘‘Low-pass Chebyshev
filters use standard-value capacitors,’’ Electronics,
Engineers’ notebook, June 19, 1980.

Ed Wetherhoid, W3NQN
Annapolis, Maryland



MFJ CW/SSB/Notch Filters

MFJ-722 ALL MODE audio filter for CW/SSB has
tunable 70 dB notch, no ring 80 Hz CW bandwidth, steep
SSB skirts (18 poles total),2 watts for speaker plus more.

tn/A""'

T o
MF] OPTIMIZER
a-a’u.ruruu

New super-selective filter. The new MFJ-T722
‘Optimizer" offers razor sharp, no ring CW
filtering with switch-selectable bandwidths (80,
110, 150, 180 Hz centered on 750 Hz), steep-skirted
SSB filtering, and a 300-3000 Hz tunable 70 dB
notch filter with adjustable bandwidth

The B-pole (4 stage) active IC filter gives CW per-
formance no tunable filter can match (80 Hz band-
width gives -60 dB reponse one octave from center
and up to 15 dB noise reduction). The 8 pole SSB
audio bandwidth is optimized for reduced sideband
splatter and less QRM (375 Hz highpass cutoff
plus selectable lowpass cutoffs at 2.5, 2.0 and
1.5 KHz, 36 dB/octave rolloff). Measures 5x2x6"

New Model MFJ - 723, ($49.95), is similar 1o the
722 but’is for CW. Has a 60 dB notch tunable
from 300 to 1200 Hz. Measures 4x2x6'".

Other models: MFJ - 721, $59.95. Like 722, less
notch. MFJ - 720, $39.95. Like 723, less notch.

MFJ/Bencher

Deluxe MFJ Keyer fits on B

MFJ-422

Combo s9995 .

The best of all CW worlds - a deluxe MFJ Keyer
in a compact configuration that fits right on the
Bencher iambic paddle! You can buy the combina-
tion or just the keyer for your Bencher

New MFJ Keyer—small in size, big in features
Curtis 8044 IC, adjustable weight and tone,
front pa el volume and speed controls (8-50 wpm).
Built-in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune or
dutomatic modes.

Ultra-reliable solid state keying: grid-block,
cathode and solid state transmitters (-300 V, 10 mA
max., +300 V, 100 mA max.). Fully shielded
Uses 9V battery or 110 VAC with optional adapter,
MFJ 1312, §9.95

Beautiful functional engineering. The keyer
mounts on the paddle base to form a small
(41/8x25/8x51/2") attractive combination
that Is a pleasure to look at and use.

More Details? CHECK — OFF Page 129

All mode versatility:

razor sharp CW and steep-skirted
SSB filtering with tunable notch
eliminates QRM.

$6995

Versatile, all models plug into the phone jack,
provide 2 watts for speaker or can be used with
headphones. All require 9-18 VOC or 110 VAC with
optional adapter, MFJ-1312, §9.95

Order from MFJ and try it-no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year unconditional quarantee

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for amount
indicated plus $4.00 each shipping and handling

Enjoy improved readability, order now.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 in Miss.. oulside continenial
USA or for technical info . orcer/repair status

MF ENTERPRISES,

INCORPORATED
£ BOX 494, MISSISSIPPI STATE, MS 39762

Keyer Combo

encher Paddle. Curtis 8044

IC. lambic. Adjustable weight, tone, volume, speed.
Semi and automatic modes. Solid state keying. RF proof.

MFJ-422X

o o109

The Bencher Paddle is 0 t seller. Fully ad-
justable gold-plated silver coweaicts, lucite paddles,
chrome plated brass, heavy steel base with
non-skid feet.

Order from MFJ and try it - no obligation. if
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call foll Tree BOO-B47- arge
VISA. MC or mail check, money order for amount
indicated plus $4.00 each shipping and handling

Enjoy CW. See dealer or call MFJ now.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 in Miss., outside continental
USA or for technical info., order/repair status

MFJ ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762

MFJ DUMMY
LOADS

Tune up fast into 50
ohm resistive load.
Extend life of finals.

Includes
high quality
transformer
oil.

$3 495

New MFJ-250 VERSALOAD Kilowatt Dummy
Load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air QRM.

Run 1 KW CW or 2 KW PEP for 10 minutes, 2
KW CW or 1 KW PEP for 20 minutes. Continous
duty with 200 watts CW or 400 watts PEP. Com-
plete with derating curve,

Quality 50 ohm non-inductive resistor.

Oil cooled. Includes high qualig. industrial
grade transformer oil (contains no PCB).

Low VSWR to 400 MHz: Under 1.2:1, 0-30
MHz. 1.5:1, 30-300 MHz. 2:1, 300-400 MHz.

Ideal for testing HF and VHF transmitters.

§0-239 coax connector. Vented for safety.
Removable vent cap. Has carrying handle.
7-1/2 in. high, 6-5/8 in. diameter.

MFJ “Dry” 300 W and
1 KW Dummy Loads.

$64°5 $26°%°
MFJ-262 MFJ-260

Alr cooled, non-inductive 50 ohm resistor in
perforated metal housing with S0-239 connect-
ors. Full lead for 30 seconds, derating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to 30
MHz, 1.5:1 for 30-160 MHz. 2Vax2Yex7 in.
MFJ-262 (1 KW). SWR 1.5:1 for 30 MHz.
3x3x13 inches.

MFJ HF SWR/Wattmeter

"arTeETER s
e

MFJ-816

New MFJ-816 low cost HF SWR/Wattmeter for
1.8 to 30 MHz range. Torodlal current pickup
gives uniform sensitivity over entire HF fre-
quency. Read SWR, forward and reflected power
in 2 ranges (30 and 300 watts) on two color scale,
$0-239 coax connectors. 4-1/2x2-3/8x2-7/8 in,
Ilnhir m l:;;.l and try it. Ifunot d:ligl:tod.
return it within 30 days for refund (less shipping).
One ysar unmdlgomi guarantee.
Order today. Call TOLL FREE B00-547-1800.
Charge VISA,MC. Or mail check, money order.
Write for free catalog.
CALL TOLL FREE ... 800-647-1800 |
601-323-5869 in_MS, outside continental

MF. ENTERPRISES,

INCORPORATED
Box 494, Mississippl State, MS 39762
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LEGAL PROBLEMS WITH BOTH ANTENNAS AND RFI are continuing for a number of Amateurs in
various communities, and should be oI concern to Amateurs throughout the country. Cer-
ritos, California, long a leader in antenna height restrictions, has resisted a suit
brought by several Amateurs attempting to overturn a moratorium on new antennas. That
city is in the process of drafting a new, more restrictive ordinance, but the judge
ruled the suit was 'premature,' since the terms of the new ordinance haven't yet been
decided. An appeal is being considered, and the ARRL Executive Committee has voted in
favor of entertaining a request for the League to match local financial support. Other
tower cases in Oklahoma City (NS5SW), Farmington, Michigan (WD8BCM), and Burbank, I1li-
nois, are still pending, but NPBCX's challenge of a Brighton, Minnesota, ordinance has
been upheld and his 65-footer is still wup.

WB2BZK's Appeal To The New Jersey Supreme Court of Winslow township's prohibition of
RFI has been turned down. Efforts are continuing to get the township to review and per-
haps rescind its ordinance, in view of the federal assumption of such regulation con-
tained in Public .Law 97-259 (the '"Goldwater Bill").

TWO VITALLY IMPORTANT AMATEUR RULES CHANGES PROPOSED BY THE FCC are up for comments
durIng April. The proposal to establish a volunteer examining procedure for all Ama-
teur licenses, PR Docket 83-27, has a comment closing date of April 8, which leaves
little time to consider its implications (see this month's Reflections, page 6). The
no-code license proposal, PR Docket 83-28, is open for comments until April 29.

The ARRL's Adamant Positjon Against No-Code May Be Softening, according to some
indications. It appears that the League membership may not be as solidly against a no-
code license as was previously reported. With the strong pro no-code position apparent
among the Commissioners, the ARRL now feels it may be prudent to support a form of no-
code that the Amateur community can live with, rather than oppose it outright and have
no say in its final form. The League Executive Committee has agreed informally to pre-
pare a position paper outlining various no-code alternatives for the directors before
their April board meeting, at which time the final League position will be determined
and comments prepared.

Amateur Exam Administration At This Year's Dayton Hamvention had been sought by the
Hamvention Committee, and initial FCC reaction had been positive. However, it now
appears that, though exams will be given at the Hamvention, they will be administered
under the supervision of the FCC. Barring unforeseen problems,. the earliest a complete
volunteer program could be put together and set in motion would be late next fall, leav-
ing too many variables to be settled in time for even a dry run at this year's Hamvention.

RICH ROSEN, K2RR, HAS BEEN APPOINTED EDITOR-IN-CHIEF OF HAM RADIQ effective February 5.
Rich joined Ham Radio last fall, as Senior Technical Editor.

ARRL's New Technical Department Manager Is Paul Rinaldo, W4RI, who's replacing Doug
DeMaw, WIFB, upon Doug's retirement in May. Paul currently edits QEX, the ARRL experi-
menters' newsletter, and is the president of AMRAD.

TEN SCHOLARSHIPS FOR GENERAL CLASS (OR HIGHER) AMATEURS planning to attend (or already
attending) college or technical school are available through the Foundation for Amateur
Radio. Full details and an application form can be obtained from Hugh Turnbull, W3ABC,
6903 Rhode Island Ave., College Park, MD 20740. May 31 is closing date for requests.

THE PHONE BAND EXPANSION IS STILL IN PROCESS within the Commission, with expectations
that it will be finished and released by Iate spring. Just which bands will (and which
won't) be changed isn't yet clear, though it seems very likely that 20 and 10 will both
see some expansion of their phone subbands.

Deregulation Of The CB Service Is Also In The Mill, with the new rules (or non-rules)
to be announced at about the same time as Amateur phone band expansion.

Extension Of Amateur License Terms To 10 Years from the present five is likely to
surface soon. Though the FCC now has the authority to make the change, it will probably
be introduced through a Notice of Proposed Rule Making to assess Amateur reaction.

PROFANE AND INDECENT LANGUAGE IS NO LONGER GROUNDS FOR REVOKING an Amateur's license,
according to the FCC's Review Board. The license of N6BHU had been revoked last fall by
an FCC Administrative Law Judge for such violations, but on January 26 that decision was
overturned and his license reinstated. With a suburban Washington, D.C., broadcast sta-
tion now airing uncensored "party" records, it appears the Commission concern with the
content of transmissions may be a thing of the past. However, the ARRL is seeking a re-
view of the subject with the FCC staff in hopes of restoring some standards for Amateurs.

THE SOLAR FLUX SLUMPED TO ITS LOWEST LEVEL SINCE JANUARY, 1978, at mid February, to
give a hint of things to come as this sunspot cycle deepens. Solar activity remained
low through CW DX Contest weekend, with 10 meters of little value and 15 spotty.

Deteriorating HF Band Conditions Highlight The Value of Beacons, particularly the new
14.100 MHz worldwide system sponsored by the Northern California DX Foundation. In addi-
tion, the many beacons in the 28.2-28.3 MHz portion of 10 meters and those operating be-
tween 50.0 and 50.1 MHz on 6 will continue to signal openings to users of those bands.
See Technical Forum, page 46, for information on a beacon on 28.208 MHz.
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VHF,

UHF, Across the spectrum.

VARIAN EIMAC.

Ham operators know that
EIMAC started in power tube de-
velopment with the 150T in 1934.
While the 150T is now a collec-
tor’s item, EIMAC, a division of
Varian, still holds leadership in
power tube design with its
4CX2508B, 8874, 3-500Z, 8877 and
3CX400U7; modern examples of
EIMAC’s continuing, innovative
solutions to tough communica-
tion requirements.

EIMAC’s proven power tubes are
used in amateur service for
heavy-duty, reliable perform-
ance in traffic; RTTY; SSTV; DX
operation; VHF/UHF work;
moonbounce, and exploration
of the outer limits of communi-
cation techniques across the
spectrum.

High quality and long life make
EIMAC tubes the favorite choice
of operator and equipment
builder, amateur and profes-
sional alike.

For communication and re-
search worldwide, choose
EIMAC. For information on
VARIAN EIMAC power tubes,
call or write today. Or contact
the nearest Varian Electron De-
vice Group sales office.

VARIAN EIMAC

301 Industrial Way

San Carlos, California 94070
415-592-1221

VARIAN EIMAC

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

» 184

VARIAN AG
Grienbachstrasse 17
Postfach

CH-6300 Zug, Switzerland
Tel: (042) 31 66 55

Telex: 845-78789

varian
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inexpensive video monitor

Bypassing rf and i-f sections
to resurrectold TVs
for modern use

The current interest in home computers, slow-
scan and fast-scan TV, RTTY, and automatic CW
keyboards — not to mention home video movies and
games — creates a need for an inexpensive display
device for the ham shack. Many commercial video
products are designed to work with a standard TV,
typically using channels 2, 3, or 4 with a video modu-
lator. There are some drawbacks to this procedure,
though; for one thing, the family TV is not likely to be
located in the ham shack. And, more importantly,
the performance of a TV set is less than optimum if
high resolution is needed.

| first considered the problems of TV sets when |
acquired a TRS-80 Model | microcomputer a few
years ago. | figured | could save some money by con-
verting an old black and white TV set for use as a
monitor. Typical computer-grade monitors sell for
$100 or more, but a flea-market TV can be found for
next to nothing. And TV sets have a 15 to 20 inch
screen, unlike the typical 12-inch monitor. Sounds
like a bargain, but there's a hitch.

The problem is bandwidth, (or resolution, depend-
ing an your point of view). Commercial CRTs use an
80-character display, and many home computers set-
tle for 48, 32, or even 24 characters per line. The res-
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olution of TV is typically much less. The TRS-80 uses .
a sixty-four character display, which is why Radio
Shack sells a dedicated monitor. Those sixty-four
characters occupy roughly 80 percent of the horizon-
tal scan line. Each character is five dots {pixels) wide,
and there is a one-pixel space between letters. So,
we have 6 X 64 = 384 pixels per line. In a conven-
tional (U.S.) TV scanning system, one line is
scanned in 63.5 microseconds. Only 80 percent of
this time is available for the letters, so the pixels are
scanned at a rate of (384 pixels/line)/(0.8 X 63.5
microseconds) = 7.6 million pixels/second, or 130
nanoseconds/pixel! The situation is even worse for
an eighty-character line. {The longer lines are desir-
able for RTTY — where seventy-two character
machines are common — and word-processing.)
Furthermore, in order that the pixels reach full bright-
ness when on, and return to the black video baseline
when off, the rise and fall times must be much less
than the 130-nanosecond duration of a pixel. Other-
wise they will run together in the bars on the letters
T, E, B, and so on, and fade out in the vertical part of
letters [, L, etc., as noted by WICGI." We require a
bandwidth at least twice the pixel rate, or 15 to 20
MHz!

Broadcast TV uses a 6-MHz channel width. The i-f
strip is designed to have sharp cutoff, to minimize
adjacent channel interference. The video carrier is al-
ready 1.25 MHz above the lower band edge in the

By Carl Gregory, K8CG, 203 Trappers Place,
Charleston, West Virginia 25314



Except s indicated, decimal
values of capacitance are in micro-
farads (,.F); others are in picolar
ads (pF); resistances are In ohms.
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fig. 1. Partial schematic of black and white TV set showing video amplifier and picture tube connections. CR1 is a 1N60,
1N395, etc. L7-L10 are video peaking coils. Points TP1 and A are referred to elsewhere.

vestigial sideband system. The maximum available
video bandwidth is a bit more than 4 MHz, if we use
the video-modulated rf carrier approach. It should
have been no surprise to me when my TRS-80 dis-
play was illegible unless | used the expanded (thirty-
two character per line} display. The problem was
compounded by snow {low signal to noise ratio) from
the aging rf section. :

How to remedy this? Several approaches are
possible:

1. Slow down the scan rate. This method has two
drawbacks in that it causes annoying flicker in the
display, and requires major modifications to the TV
and the video display-generating circuitry.

2. Pre-process the video signal, emphasizing high
frequencies. This approach was used by W3CGI. But
you can compensate for only so much high frequency
roll-off. The match between compensation and i-f
roli-off must be exact.

3. Bypass the problem by skipping the rf and i-f sec-
tions of the TV set. This is my approach; it is the sim-
plest, the most effective, and potentially the cheap-
est, since you can use a TV with a defunct tuner.

Let’s consider the modification of a typical tube-
type TV set for use as a wideband video display. Fig
1 shows the pertinent parts of the video amplifier
stage. (The circuit is from my Setchell-Carlson set?).
Note that the cathode of the picture tube is driven.
Fig. 2 shows the typical video signal level available
from the computer, demodulator, or other source.
Qur problem is to match the two devices.

00T PULSES 130 nSEC WIOE
+1.3v WHITE

+0.3v . - sLacK
ov T——J “ ,XU’— U SYNC
28

63.5 4 SEC
ONE LINE

|
- 16.6 mSEC
ONE FRAME

fig. 2. Typical video text display format. The actual pic-
ture is about 1.0 volt peak-to-peak with sync pulses 0.2
to 0.3 volt below btack. The whole signal is usually pos-
itive, as shown. (Levels measured across 75 ohms.)

simplest approach

The first method uses the existing video amplifier
and bypasses the rf and i-f stages. In my set, the de-
tector output (TP-1) was brought out to a test point
on top of the chassis. | determined that, since the
typical detector level is a couple of volts peak-to-
peak, the new video source could just be hooked in
parallel here.

Fig. 3 shows the circuit. The signal comes from
the computer, VCR, or other source, via the coax.
Some 50 or 75-ohm cable is all right as long as it’s not
more than a few feet long. | used RG-174, which is a
nice size — not too stiff. A blocking capacitor is
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needed since the 2200-ohm grid leak would other-
wise be shorted by the 75-ohm video source. This
capacitor must pass frequencies as low as the verti-
cal sync pulses at 60 Hz. For 50- or 75-ohm systems
this means Xc¢ = 50 ohms {maximum), so C = 1/(2
X pi X 60 X 50) = 53 microfarads (minimum). Note
the polarity of the capacitor: the grid is negative. Be
cautioned: This circuit will not work on a transform-
erless TV with a hot chassis unless an ac isolation
transformer is installed, because there is no place to
safely install the shield side of the video cable!

{ installed this circuit (cost was less than $3.00 for
cable, connectors, and capacitor) in my TV set, and
was using my new computer in a day or so. | used it
that way for about a year before | had time to try to
improve the performance. There was still consider-
able blurring of pixels, the brightness and contrast
needed continuous adjustment as the set warmed
up, and the contrast was a bit low.

second approach

A note in Byte magazine suggested the solution.?
A new video amplifier improves the high-frequency
response, and provides the needed gain to get the
desired contrast. Unfortunately, the circuit in the
magazine had some drawbacks, and | finally came up
with my own. The circuit in fig. 4 has the following
properties: no separate power supply needed; ade-
quate gain; sufficient bandwidth to give well-formed
characters at 80 per line; linear enough to use for a
video-tape or ATV monitor; uses the existing bright-
ness control circuit; no exotic devices required. (Any
modern PNP and NPN transistor should work fine.)

circuit description

The video cable is terminated in a resistive pad,

RG-58
RG-59
VIDEO

RG-174
SI6NAL
SOURCE
ADDITION
/ L 50uF
TV CHASSIS

SEE TEXT FOR CAUTION

EXISTING
CIRCUIT SOUND >0 1P srve

0

fig. 3. Direct connection of external video signal to TV
setin fig. 1.

TO GRID
OF 6e£8B8
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R1-R3, which also serves as part of the bias circuit
for Q1. C1 passes the signal to the video amplifier
(for the benefit of the sync circuitry only). Q1 oper-
ates as a linear common-emitter amplifier. The gain is
about b at low frequencies. The emitter bypass (C2)
boosts the gain above 5 MMz and compensates for
the transistor’s reduced beta. It is important to oper-
ate all the transistors in the linear region. Saturation
of any transistor {clipping) will load the base with
charge, requiring time to discharge, resulting in slow
switching or reduced bandwidth.

Q2 acts as an inverter and level shifter. The gain is
about 0.7. The level shifting is necessary since dc
coupling is used to get wide bandwidth, and the gain
need not be high since we have one more stage to
go. Q3 is another common-emitter amplifier, with a
gain of 3 at the collector. The signal has now been in-
verted three times, so it is inverted overall. The white
peaks of the video input are negative peaks at the
output (cathode) which drive off many more elec-
trons and make a white spot on the screen.

The cathode of the picture tube is a low current
point, so we can use a relatively small capacitor to
couple the signal to it (C3). We also need dc here,
but the value ( + 80 volts) is a bit high for the transis-
tors, so | derived it from the existing bias circuit via a
filter (R11-12 and C4). The filter removes the video
information from the old amplifier, but passes the dc
cathode current.

The overal! gain is about — 15, so a 1-volt peak-to-
peak input yields about 15-volts peak-to-peak out-
put. This means the power supply must provide con-
siderably more than 20 voits. By trial and error, drop-
ping resistors (R13-14) were found which gave an
acceptable picture without overheating the transis-
tors. (It is difficult to calculate the value, since the
current drain of the amplifier varies with Vcc and the
nature of the video signal.) C5 filters the resulting 40
volts or so and keeps it reiatively constant during
each frame. This unregulated supply is the least sat-
isfactory aspect of the circuit, but the heat from the
dropping resistors is hardly noticed in a tube-type
set.

construction

This amplifier can be built in a breadboard format,
since parts placement is not critical. | used a simple
printed circuit board {cover the foil with masking
tape and remove some with a knife, leaving large
islands where the components are to be attached).
The board was installed in the back of the set below
the base of the picture tube. | just cut the yeliow
cathode lead in the middle (point A in fig. 1) and
attached the two ends to the board. This is probably
the only semi-critical item — it wouldn’t do to go to
all that trouble to get a sharp video signal and then
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run it through a long inductive lead. But 6 to 8 inches
doesn’t seem to hurt. Caution: This circuit wifl not
work on a transformerless TV with a hot chassis un-
less an ac isolation transformer is installed, because
there is no place to safely install the shield side of the
video cable!

adjustment

There are no adjustments in the new video ampli-
fier. However, we can improve perfarmance a bit by
adjusting the TV set. So far, only the video charac-
teristics associated with the horizontal sweep have
been discussed. Another problem with TV is that the
scan is not necessarily linear. That is, the picture may
be bunched up at one side or the top or bottom of
the screen, and spread out elsewhere. This would be
intolerable in a color set, but is common in old black
and white sets. There should be a pair of pots for
adjusting top and bottom vertical linearity, and there
are two tabs mounted on the yoke which can be ro-
tated independently to position the picture properly.
It should be possible to find a combination in which
the part of the picture you want to use the most is
conveniently displayed.

Finally, you may find that the focus is not uniform
over the screen. The focus control and those posi-
tioning tabs may interact, and it should be possible to
get a reasonably crisp picture over the most impor-
tant parts of the screen. (For use as a computer or
RTTY display, the right side is less important than
the left, for instance.)

| have been using the circuit in fig. 4 with the
TRS-80, and more recently with a homebrew S-100
system using an eighty-column display, for about a
year now. It sure is nice to not have a lot of short,
left-over lines on RTTY — you can see most of the
last transmission all at once with the eighty-column
display. The large screen is easy on the eyes, al-
though the contrast is a bit low if the room is sunlit.
And word-processing is handy, too; this article was
written on the big screen. A test with a Panasonic
portable VCR and camera showed an excellent pic-
ture of the shack. (Everything perfect except the
color!)

An old TV set can be given a new lease on life as a
modern video monitor for the shack at relatively low
cost. The effort required will depend on the band-
width needed for your application. | hope the princi-
ples presented here will save you a good deal of time
and frustration as you attack that tube. This project
is worthwhile for any experimenter on the more mod-
ern modes, such as RTTY, slow or fast-scan TV, or
computer communications.

references

1. D.J. Brown, WICGI, "'CRT Character Enchancer,”” ham radio, August,
1982, page 66.

2. Timothy Loof, ““Use Your Tefevision Set as a Video Monitor,"” Byte, Feb-
ruary, 1979, page 46.

3. Schematics for older TV sets can be obtained from your local TV-repair
parts supplier. Ask for Howard W. Sams ‘‘Photofact”’ sheets by model
number,

ham radio
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Morse time synthesis

This software routine
lets your micro
speak the time

in Morse code

Talking microcomputers are becoming common
as more companies develop hardware modules for
voice synthesis. Most are reasonably priced, starting
from $100. If you want vocal feedback from your
computer and need only a vocabulary limited to the
decimal integers, you might consider a software al-
ternative: voice synthesized telegraphy.

The program described here synthesizes a 24-hour
clock which provides an audible read-out in Morse
code characters. The clock produces Morse charac-
ters for the time in hours and minutes on demand,
and automatically on the hour. It is especially useful
to the blind or seeing-impaired. Even to those unfa-
miliar with Morse code, the numerals are easy to
learn.

This program was conceived on a single-board
computer based on the 1802 microprocessor, run-
ning at a frequency of 1.7897725 MHz. The program

16 April 1983

depends upon only a few hardware features: 256
bytes of RAM, a speaker amplifier on the Q line, and
a push-button switch on the EF4 external flag line.
All the routines in the program are straightforward,
and they can be easily translated into machine code
for other microprocessors.

the program

The main program begins by initializing registers to
point to subroutines, locations for binary time, BCD
time, and a table of Morse code patterns. The pro-
gram then enters the time loop (fig. 1). This loop iter-
ates until sixty seconds elapse, at which time binary
minutes are incremented. During each iteration, the
program checks to see whether the time has been re-
quested by testing external flag EF4, and it checks to
see whether sixty minutes have elapsed. In either
case program control passes to register R3 for the
out subroutine. The time loop also checks for
twenty-four hours, at which point the clock is reset
to 00:00.

The out routine (fig. 2) is the main subroutine, and
produces the Morse code characters. It first clears
the old BCD time. Then, after getting binary hours,
the program jumps via R4 to the BCD subroutine. On
return, the program gets binary minutes and again

By Lawrence G. Souder, N3SE, 4539 Mana-
yunk Avenue, Philadelphia, Pennsylvania 19128
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LOAD
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Loao
SECONDS
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DECREMENT INCREMENT
MINUTES BINARY
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L HOURS NO
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INCREMENT CLEAR
BINARY BINARY
MINUTES HOURS AND
MINUTES
NO
4
Gosus
YES outr

fig. 1. Flowchart of the time toop.

DF. If DF is 0, a dot is fetched; if DF is 1, it returns a
dash. For instance, for the numeral 2 (.- — — — } the
bit pattern fetched from the table will be XXX11100.
{The higher-order three bits are not used.) The code
routine will also generate a space between Morse
digits.

The routine which produces the tones is called

D

FETCH
BINARY
HOURS

Gosus
BCO

FETCH
BINARY
MINUTES

1

GosuB
8CD

[

Gosue
CODE

RETURN

fig. 2. Flowchart of the out routine.

jumps to the BCD subroutine (fig. 3). Now that the
program has the time in BCD, control passes to R5
for the Code routine, which converts the BCD digits
into Morse characters. On return, program control
reverts to RO to resume the time loop.

BCD is a fairly conventional binary-to-BCD sub-
routine which converts by successively subtracting
ten from the binary value. Every time it subtracts ten,
it increments the BCD ten’s value and retains the dif-
ference as the new binary value. If the subtraction
yields a negative difference, the previous binary
value is stored as the BCD one’s value.

For each BCD digit the code subroutine (fig. 4)
finds the bit pattern which corresponds to the appro-
priate Morse code digit. It then takes this bit pattern
and ring-shifts it right, into DF (the 1802's carry flag)
five times. After each shift, the code subroutine tests

CLEAR
8co 10's
SUBTRACT
10,0 FROM
BINARY
@ No
YES
INCREMENT LOAD
B8CD 10s BINARY
STORE STORE
8CD 10 AS 8CD!'s
STORE RETURN
NEW
BINARY

fig. 3. Flowchart of the BCD subroutine.
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Address

0000
0002
0003
0004
0005
0006
0007
0008
0008
000A
000B
000D
000E
0010
0011
0013
0014
0016
0017
0019
001A
001C
001D
001F
0020
0022
0023
0025
0026
0028
0029
002A
002C
002E
0030
0031
0032
0033
0035
0036
0037
) 0039
003A
003C
003D

Program listing.
Use
Main program counter
Not used
Not used
Pointer to QUT (0055)
Pointer to BCD (0076)
Pointer to CODE (0088)
Pointer to bit pattern for Morse digits.
Pointer to DOT/DASH (00B6)
Scratch pad
Pointer to Binary Hours (00DO)
Pointer to Binary Minutes (00D 1)
Pointer to BCD Time {starting with 10's hours at 00D2
Counter for Minutes
Counter for Seconds
Morse character counter {low order)/ Temporary code storage (high order)
Painter to top of table of bit patterns for Morse digits (starting at 00D6)

Code Labe! Mnemonic Operand Comment

F800 INIT LDI 00 Set high order of registers

B3 PHI R3 to 00.

84 PHI R4 -

B5 PHI R5 -

B6 PHI R6 —

B7 PHI R7 —

B9 PHI ) R9 —

BA PHI RA —

BB PHI RB -

BF PHI RF -

F855 LDI 55 R3 points to QUT (0055).

A3 PLO R3 —

F876 LDI 76 R4 points to BCD (0076).

A4 PLO R4 -

F888 LD! 88 R5 points to CODE {0088)

A5 PLO R5 —

F8B6 LDI B6 R7 points to DOT/DASH (0086).
A7 PLO R7 —

F8DO0 LD! DO R9 points to Binary Hours (00D0).
A9 PLO R9 -

F8D1 LDI D1 RA points to Binary Minutes (00D 1).
AA PLO RA -

F8D2 LDI D2 RB points to BCD Time (00D2).
AB PLO RB —

F8D6 LDI D6 RF points to Table of Morse
AF PLO RF digits.

F83C TIME LDI 3C Load minute count . . .

AC PLO RC in RC.0.

F86D SEC LDI 6D Load second count . ..

BD PHI RD inRD.1.

2D DECSEC DEC RD Decrement second count.
3F32 BN4 GETSEC " Anyone want the time?

372C B4

F855 LDt 55 If yes, set QUT sub pointer
A3 PLO R3 R3to 0055 and . . .

D3 SEP R3 gosub OUT.

9D GETSEC GHI RD Get second count.

3A29 BNZ DECSEC If # 0, go to DECSEC again.
2C DECMIN DEC RC Decrement minute count.

8C GLO RC Get minute count.

3A26 BNZ SEC if # 0, go to SEC again.

0A LDN RA Get binary minutes.

FCO1 ADI 01 Increment binary minutes.
5A STR RA Store new binary minutes.
FF3C SMI 3C Have 60 minutes elapsed yet?
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Address

003F
0041
0043
0044
0045
0047
0048
004A
004C
004D
004E
004F
0051
0052
0053
0055
0057
0058
0059
005A
0058
005C
005D
005E
0060
0061
0063
0064
0065
0066
0068
0069
006A
0068
006D
006E
0070
0071
0072
0074
0075
0076
0077
0079
0078
007C
007D
007F
0080
0081
0083
0084
0085
0086
0087
0088
008A
008B
008C
008D
008F

Code

3A23
F800
5A
09
FCO1
59
FF18
3A4F
C4
59
5A
F855
A3
D3
3023
F800
58
1B
58
18
58
1B
58
F8D2
AB
F876
A4
09
D4
F876
A4
OA
D4
F8D2
AB
F888
A5
D5
F8D2
AB
DO
A8
FFOA
3B83
A8
oB
FCO1
58

3077
18

58
1B
03
F830
B8
28

98
3A88
8B

Label

GONG

ouT

BCD
suB10

BCD1'S

CODE

DECDEL

Mnemonic

BNZ
LDI
STR
LON
ADI
STR
SMI
BNZ
NOP
STR
STR
LD!
PLO
SEP
BR
LDi
STR
INC
STR
INC
STR
INC
STR
LDI
PLO
L Di
PLO
LDN
SEP
LDI
PLO
LDN
SEP
LD}
PLO
LDi
PLO
SEP
LDI
PLO
SEP
PLO
SMi
BNF
PLO
LDN
ADt!
STR
GLO
BR
INC
GLO
STR
INC
SEP
LDI
PHI
DEC
GHI
BNZ
GLO

Operand

TIME
00

RA

R9

01

R9

18
GONG

R9
RA
55
R3
R3
TIME
00
RB
RB
RB
RB
RB
RB
RB
D2
RB
76
R4
R9
R4
76
R4
RA
R4
D2
RB
88
R5
R5
D2
RB
RO
R8
OA
BCD1'S
R8
RB
01
RB
R8
SUB10
RB
R8
RB
RB
R3
30
R8
R8
R8
DECDEL
RB

Comment

If not, get another minute.

if yes, clear binary minutes
and . ..

increment binary hours.

Have 24 hours elapsed yet?
If not, output hourly gong.

If yes, reset time to 00:00
Set OUT sub pointer R3
to 0055 and . . .
gosub QUT.
Back to TIME.
Clear BCD 10's Hours.

Clear BCD 1's Hours.

Clear BCD 10’'s Minutes.

Clear BCD 1's Minutes.

Restore BCD Time Pointer RB
to 00D2.

Restore BCD sub pointer R4
to 0076.

Get Binary Hours and . . .
gosub BCD.

Restore BCD sub pointer R4
to 0076.

Get Binary Minutes and . . .
gosub BCD.

Restore BCD Time pointer RB
to 00D2.

Restore CODE sub pointer RS
to 0088.

Gosub CODE.

Restore BCD Time pointer RB
to 00D2.

Return to TIME.

Put Binary in scratch pad R8.0

Subtract 10,4 from binary.

Use Binary as BCD 1's if result
<0. Otherwise store result . , .

and increment BCD 10’s.

Get new Binary and try to
subtract 10 again.

Since Binary is less than
10storeitas BCD 1's

Return to OUT.
Delay between Morse digits.

Decrement delay value.

Time up yet?
Check to see if the last
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Address

0090
0092
0093
0094
0095
0096
0097
0099
009A
009C
009D
00SE
009F
00AO
00A2
00A3
00A4
00Ab
00A6
00A8
00AA
00AB
00AD
00AF
00BO
0082
00B3
0084
0086
00B8
00B9
00BB
008D
00BF
0oco
00C2
00C4
00C5
00C6
00C8
00CA
00CB
gocce
00CD
00CF
00D0
00D1
00D2
0003
00D4
00D5
00D6
00D7
00D8
00D9
00DA
00DB
00DC
00DD
00DE
00DF

Code

FFD6
Cé
D3
ca
OB
1B
FCD6
AB
F805
AE
06
BE
8E
3288
9E
2E
76
BE
33AD
F819
A8
3BBO
F868
A8
F8B6
A7
D7
309F
F835
7B
FFO1
3AB9
F835
7A
FFO1
3ACO
28

3AB6
F80A
B8

28

98
3ACB

Label

CHR

DOT

DASH

EXIT

DT/DSH

DECPT1

DECPT2

SPACE

DECSP

BINHRS
BINMIN
10'sHR

1'sHR
10'sMN
1'sMN

DIGIT TABLE

Mnemonic

SMi
LSNZ
SEP
NOP
LDN
INC
ADI
PLO
LD!
PLO
LDN
PHI
GLO
BZ
GHI
DEC
SHRC
PHI
BDF
LDI
PLO
BNF
LDI
PLO
LDI
PLO
SEP
BR
LDI
SEQ
Swi
BNZ
LDt
REQ
SMi
BNZ
DEC
GLO
BNZ
LDI
PHI
DEC
GHI
BNZ
SEP

Operand

D6
R3

RB
RB
D6
R6
05
RE
R6
RE
RE
CODE
RE
RE

RE
DASH
19
R8
EXIT
6B
R8
B6
R7
R7
CHR
35

01
DECPT1
35

01
DECPT2
R8

R8
DT/DSH
0A

R8

R8

R8
DECSP
R5

Comment

Morse digit has been output.
If it has, return to OUT.

Get BCD value.

Add offset.

Put result in R6 as Code pointer.

Put Morse character count in RE.Q.

Get Morse pattern via R6.

Store it temporarily in RE.1.

Have five Morse characters
been output yet?

If not, get code pattern
out of temporary storage in
RE.1 and shift character bit
into DF.

if bit = 1load a dash.

Otherwise load a dot.

Restore DOT/DASH sub pointer R7
to00B6and . ..

Gosub DOT/DASH.

Back for another character.

Load pitch value of tone.

“ON'’

Decrement pitch value.

If “ON'" time is not up, dec again.

If itis, load pitch value again.

“OFF"”

Decrement pitch value.

If “OFF" time is not up, dec again.

Has the character been sent yet?

If not, go back for more.

Load value for space between
characters in R8.1.

Decrement space value.

Is the space up yet?

If not, decrement it again.

Return to CODE.

Binary Hours stored here.

Binary Minutes stored here.

BCD 10's Hours stored here.

BCD 1’s Hours stored here.

BCD 10’s Minutes stored here.

BCD 1's Minutes stored here.

oy

g

siger

vgre

g

e

g

oo

g

g
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he ﬂEST is stlll'

RABE

American made RF Amplifiers and Watt/ SWR Meters

of exceptional value and performance.

*5 year warranty ® prompt U.S. service and assistance

RF AMPLIFIERS
2 METERS-ALL MODE

B23 2W in=30W out $89.95
(useable in: 100 mW-5W)
B108J0OW in=80W out $179.95

(1W=15W, 2W=30W) RX preamp
B1016 10W in=160W out $279.95
(1W=35W, 2W=90W) RX preamp
B3016 30W in=160W out $239.95
(useable in: 15-45W) RX preamp
(10W =100W)

MIRAGE

COMMUNICATIONS EQUIPMENT,INC.

220 MHz ALL MODE

C106 10W in=60W out  $199.95
(1W=15W, 2W=30W) RX preamp
C1012 10W in=120W out $289.95
(2W=45W  5W=90W) RX preamp

C22 2W in=20W out $89.95
(useable in; 200mW-5W)

RC-1 AMPLIFIER
REMOTE CONTROL $24.95
Duplicates all switches, 18’ cable

154

WATT/SWR METERS

* peak or average reading \
¢ direct SWR reading
MP-1 (HF) 1.8-30 MHz \

MP-2 (VHF) 50-200 MHz \
$119.95

430-450 MHz ALL MODE
D24 2W in=40W out $199.95
(1W =25W)

D1010 10W'in=100W out
(1IW=25W, 2W=50W) $319.95

Available at local dealers throughout the world. m———————————

P.O. Box 1393, Gilroy, CA 95020 (408) 847-1857



CODE

DELAY
BETWEEN
DIGITS

™ Rave 1
FOUR

( 016TS F -
BEEN

L_senre_ |

GET 8COD
ADD
OFFSET

USE
RESULT
AS CODE
POINTER

GET MORSE
PATTERN
viA CODE
POINTER

[THave FIvE |
res MORSE
- {CHARACTERS
BEEN SENT
No L2
SHIFT
PATTERN
INTO DF
“HHHHE"YES
no
LOAD DASH LQAD gor
VALUE VALUE

P

Gosu8
0O0T/DASH

[

fig. 4. Flowchart of the code routine.

dot/dash (fig. 5). After the code routine fetches a
dot or dash, this subroutine generates a tone of prop-
er duration. {A dash is about three times longer than
a dot.) The dot/dash routine also generates a space
after each character. This space is a period of silence
about as long as a dot.

operation and fine-tuning

Before running the program, set the clock by en-
tering the time. To do this, convert the hours and
minutes values to hexadecimal. Then enter the hours
at location 00DO and the minutes at location 00D1.
Now execute the program from location 0000. The
program will give the time whenever the EF4 flag is
activated, and automatically an the hour.

Although the program should keep accurate time,
you may have to adjust its speed if your microproces-
sor's clock frequency is different. Do this by varying
the value at location 0027. Also, you can tune the
pitch of the tone by changing the values at locations

22 April 1983

( boT/0aSH)

LOAD
PITCH
VALUE

TURN
Q “oN"

DECREMENT
PITCH

DECREMENT
PITCH

DECREMENT
CHARACTER
VALUE

YES

SPACE
BETWEEN
CHARACTERS

RETURN

fig. 5. Flowchart of the dot/dash routine.

i

00B7 and 00BE. You can alter the speed of the Morse
characters by changing the values for dot, dash, and
space at locations 00A9, 00AE, and 00C9. Finally, if
you prefer a twelve-hour format, change the value at
location 0049 to 0C.

summary

The basic feature of this program is the routine
which converts BCD digits into Morse code charac-
ters, and in this case, the BCD digits represent time.
However, the same routine with some modification
could be used where the BCD digits represent some-
thing else, like temperature, pressure, voltage, or re-
sistance. You would need more elaborate hardware
in these cases, since they involve A/D conversion,
but any measuring device could be made to talk with
this method.

ham radio




DUAL DRIVE TRIBANDERS

* 20, 15 and 10 meters » Wideband. Low SWR. No tuner needed
* Exclusive phased dual drive gives higher gain * Exclusive coax-
ial capacitors have lower losses, higher Q * Transmitter power is
radiated not lost in the traps * Full power low loss balun. Gives
improved beam pattern

TET Antenna Systems presents three full size trap multiband beams to meet every
amateur need. 5 element, 4 element, and 3 element models all with the exclusive TET
dual phased drive. This famous drive system originated with HB9CV and was pertected
by JASMP. When you buy TET dual drive you know you have the best. It has more gain

- just like adding another parasitic element. And wide bandwidth so you can use your
solid-state transceiver on both phone and CW without a tuner

Only the highest quality materials are used throughout. All aluminum tubing is 6061-T6 -
alloy. Stainless steel fasteners are provided for all electrical connections. Tubing is cut
and predrilled to precision tolerances for easy one afternoon assembly. Light weight HB43SP
and low wind area designs permit use of simpler support structures

All models feature full 3 Kw PEP power handling, VSWR typical 1.5 or less across all of
20, 15 and, on 10 meters, from 28.0 to 29.2 MHz. Drive impedance is 50 ohms and
* maximum element length 27 . They accomodate masts from 1'% to 2" diameter, with-
stand winds to 100 mph and are furnished complete with a low loss balun that easily
withstands full rated power. For gain and front-to-back ratio specifications write or call

W facko HB35T HBA43SP HB33SP HB33SP
Boom Length: 24'T" 198" 13’ 2"
Turn Radius: 18" 10" 16' 9" 15'
Wind Area Ft%: 7.9 6.6 4.7
Wind load Ibs. @ 80 mph: 132 102
Boom Dia.: 3 M 1-5/8" BY MAIL: /’

Weight, Ibs. : 50 38 27 k*,_
Price:. .. ... .. $349.95 . $239.95 $199.95 e‘ré 'WR
C

+ shipping + shipping + shipping ronics:

TIEL’ [_; San Diego, CA 82110317
i = §. ANTENNASYSTEMS . . oo oroznoam

v 178

\V/ BUILD THIS SSB TRANSCEIVER FROM OUR MODULES

“—.——Iy/—‘.'—‘ DET- 3

0SC-1 # NOT SUPPLIED

e (el
oRBYKITSY O

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

Send for free catalog describing these dual
drive beams, our VHF Swiss quads, roof-
mount towers, elevation rotators and more

AFA-1 ‘»——-«_; Fmil

S

AFA-1 AUDIO AMP. LM-380 1-2 Watts 416 OHM Output $4.95 MBA-1 FREQ. MULT. Tuned Output Butter- Mut -Ampier To 250 MHZ $5.95
AFP-1 AUDIO PREAMP. Dual Audio Preamp — For Mike Etc $3.95 0OSC-1 CRYSTAL OSC. 100KHZ — 20 MHZ Not Tuned $3.95
BMD-1 BAL. MIX. LM 1496 Mixer — S B. Modulator Tuned Outpu! $9.95 0OSC-2 CRYSTAL OSC. ov 18-200 MHZ Tuned Output $4.95
DET-1 AM DET. Am Envelope Detector With AGC Output $3.95 0SC-3 VARIABLE FREQ OSC varacior Tuned 455KH2 $5.95
DET-2 FM DET. LM 3065 FM Detector (455 KHZ or 4- 11 MHZ) $7.95 0SC-4 VARIABLE FRFY OSC varactor Tuned &- 11 MHZ $5.95
DET-3 SSB DET. LM 1496 SSB Detector (Needs OSC-1 or 0SC-4) $9.95 PSV-1 POWER SUPPLY M 723 Wit Pass Transistor, Jamps max  $7.95
IFA-1 IF AMP. CA 3028 30 DB Gan, Optional AGC (455 KHZ o1 9-1t MHZ) $6.95 PLL-2 TONE DETECTOR LMs67 PLL Tane Detector $5.95
FLS-9 SSB FILTER 8MHZ/2 1 KHZ BW with USE XAL tor OSC 1 $49.95 RF/MIX-1 RF-AMP/MIXER ca 3028 — Tunea RF aMP/mmed 1100 M2 $7.95
IFA-2 IF AMP. CA 3028 30 DB Gain 1-100 MHZ Optional AGC $6.95 RF/MIX-2 RF-AMP/MIXER 3nz04 Tuned RF AMMaer 1 — 25012 $7.95
MANY OTHER MODULES AVAILABLE
SENDSE00 RO FULL CATALOG ADD 2% SHIPPING & HANDLING T S SRS a0 RAGA
WITH CIRCUIT DIAGRAMS AND
TYPIGAL REGEER AND MORNING DISTRIBUTING CO. Vo, Sme Ao K
TRANSMITTER HOOK-UFS P.0. BOX 717, HIALEAH, FLA. 33011 $140.95 (Specity Band)
v 155
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SPECIAL PURCHASE.
Hurry, limited quantity!

YAESU FT-208R handheld FM transceiver

Tremendous savings on this full feature handheld from Yaesu. The FT-208R is
simply loaded with features such as split frequency coverage (144-146 MHz or
144-148 MHz) for non-standard repeaters, built-in autopatch and LCD frequen-
cy display. Fully synthesized design allows frequencies to be directly punched
in from the keyboard. And up to 10 of your favorite frequencies may be
memorized and then scanned. Up/down scanning is also provided in 5 kHz/10
kHz or 12.5/25 kHz steps as well as scanning between two frequencies. RF
power output: 2.5 watts and 300 miliwatts. Supplied with NiCad battery pack
and flexible rubber antenna. Requires 10.8V DC for external power. Don't let
this one get away! Order today as supplies are limited!

2 6 9 9 5 List Price 319.00 Item No. YAEFT208R
| Add 1.94 shipping & handling

KENWOOD TR-8400 UHF
FM mobile transceiver

Fully synthesized operation makes operation on 440 MHz as easy as 2 meters
with the TR-8400! It covers 440-450 MHz in 25 kHz steps and features a
bright, LED frequency display, twin VFO's and five memories with memory scan
A multicolored bar meter indicates recefved signal level and relative RF output
And the supplied microphone features an up/down control for manually scann-
ing the entire band in 25 kHz steps, so you can safely change frequencies while
you drive! The TR-8400 is very compact, measuringonly 5.9"x 2.1"x 7.7" and
comes with a quick release mounting bracket. RF power output: 10 watts and 1
watt. Requires 13.8V DC for operation. Special purchase. Limited quantities!

3 4 9 o o List Price 499.95 Item No. KENTR8400
| Add 2.14 shipping & handling

FaWLE VoL

o s L.

- -

. . . .
o . d

TR-8400

QOOANN TN

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 @ STREET ADDRESS: 3131 4TH AVENUE SOUTH BIRMINGHAM, AL 35233
24 [l . April 1983 Tell ‘'em you saw it in HAM RADIO!



Complete home satellite
TV system only $1595!

10 FOOT PARABOLIC

List Price $2495
Item No. MISSY97
Shipped Freight Collect

What the system will do:

Enables you to receive up to 60 channels of satellite TV
programs delivered directly to your home receiver. Movies,
sporting events, news, religious programs, other TV sta-
tions and much more

What the system includes:

1. A 10 foot parabolic antenna constructed of reflective
metal bonded with fiberglass. Weather resistant and virtual-
ly maintenance-free. Comes in four sections for ease of
shipment and assembly.

2. Polar mount complete with azimuth and elevation ad-
justments for precise satellite-to-satellite tracking.
Patented linkage allows antenna to travel from horizon to
horizon.

3. LNA mount with rotor and control console for remote
polarity adjustment. Tubing for mount legs not included.
4. KLM Sky Eye V satellite receiver with downconverter.
Downconverter mounts outdoors, near the LNA and linked
to receiver by remote cable. Receiver features the latest
single conversion electronics and SAW filter for superb
video. Also has large signal strength meter, video invert
and variable audio subcarrier tuning (5.5-7.5 MHz). Op-
tional RF modulator available.

5. Drake 120° low noise amplifier. Takes the weak signals
gathered by the parabolic antenna and boosts them to a
level usable by the downconverter. Uses GaAs FET tran-
sistors for maximum performance. Powered via coax feed
line. Complete weatherproof.

6. Scalor feed horn. Delivers 0.5 dB more gain than con-
ventional rectangular types. Virtually eliminates system
noise

Note: Interconnecting cables between components not in-
cluded. Your VCR’'s RF modulator can be used with this
system, otherwise an RF modulator will be required. Ap-
proximate cost, $59.

Read all about Satellite TV!

9.95

Add 1.36 shipping & handling
ltem No. BOOTAB1409

Learn to:
* Design

At last! A complete guide to satellite TV!
‘‘Build a Personal Earth Station for Worldwide

Operate Satellite TV Reception’’

Build A complete guide to gaining access to the large amount of TV pro-
gramming available from satellite transmissions. You can choose to
Maintain build your own system or purchase one ready-to-operate, and both
ways are thoroughly covered in this book. It begins with a review of
basic television fundamentals and satellite transmission and recep-
tion, Building your own system is covered and the complicated task of
installing the antenna and aiming il to pick up the signals you want is
simplified. There's even a complete list of available satellite program-
ming

o 1-800- 633 341

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
More Details? CHECK — OFF Page 129 v~ 148 April 1983 [l 25




SWR

WORK THE FULL-BAND*

free of narrow band antenna limitations
WITHOUT ANTENNA TUNERS

20 2.0
TYPICAL FULL-BAND PERFORMANCE

1.0 1.0
BANDWIDTH
MHz MODEL NUMBER MHz
- S b AR ST i Pt B R 2.02
g Tl U 3 Ik EB-T5/80 .\ 1.0 .5, (| 1Eha 40
S il AN B - R LI e 7.6
T R S T N EBan. ol A 151
JEB el id el 2] 2R BRAB o 226
O CFB-10/11 .. ..., Ryl i h.. 307
AR e e NRE e o e g m o T R 55.5

FULL-BAND® MONOBAND DIPOLES
EXTREME BANDWIDTH WITHOUT COMPROMISE

All Full-Band Antennas look alike, except for length. Pictured is the model FB-40
which, when extended, measures 663" from tip to tip (including end insulators).

» Tested and Approved By:
Ham Radio Magazine

« Patent Applied for Design Self-
Compensates for Frequency

Change. CQ Magazine
« No Resistors, Capacitors or QST Magazine (ARRL)
Power Robbing Networks. « Install as Flat-Top, Inverted “V",
« Linear Response Assures Sloper, Phased Array, etc.
Maximum Efficiency from « Shipped Complete, Ready to

Micrdvolts to Full Legal Connect to Your 500 or 72 Q2

Power—and Minimum Inter- Coaxial Feedline.

ference with Other Services. « UPS or Postal Shipping Paid in
« Ideal Antennas for Use with Continental United States

Automatic Power Shutdown Rigs. Use MC, Visa, Check or Money order.

FACTORY DIRECT PRICES

Model No. Length Shipping Wt. Price
FB-160 248'9" 11 Ibs. $179.95
FB-75/80 126'7" 6 Ibs. 134.95
FB-40 66'3" 5 Ibs. 109.95
FB-20 32' 4 |bs. 7195
FB-15 24'6" 3 Ibs. 66.95
FB-10/11 16'6" 3 Ibs. 61.95
FB-6 9’ 3 Ibs. 57.95

Prices include shipping in continental U.S.—Canada, HI and AK add $5.00
shipping and handling. CA residents add sales tax Write or phone for
specifications and prices for antennas for other frequency bands.

' 'Y
1.5 152
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FT-ONE

e Three selectivity positions for CW
(two for FSK!) using optional filters

® 73 mHz first IF

® 0.3 uV sensitivity

e full break in

@ Curtis 8044 keyer available as
option

e front panel keyboard

e ten VFO's

® one year factory warranty

Madison Price - $2300.00

VISA
SNYDER ANTENNA CORPORATION
250 East 17th Street « Costa Mesa, CA 92627 m

Telephone orders—24 hours a day, seven days a week: (714) 760-8882
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with RAM, FM, 4 Filters

MADISON

Electronics Supply

TOLL FREE - ORDERS ONLY

1-800-231-3057

(713) 658-0268
1508 McKinney
Houston, Texas 77010

v 153

1982-1983 la
AMATEUR |/ *~</,
RADIO A s

CALL A \“«V/

THE BARGAIN AT 51495

A no frills directory of over
411,000 U.S. Radio Amateurs.
8'2x11, easy to read formal.
Completely updated.

Also available for the
first time ever—
Alphabetica g

Geographical In'de:

by State, City and Street Na and Cal
Name Index
by Name and Cali

Ordering Infarmation
+ Directory—$14.95
« Geographical Index—$25.00
* Name Index—$25.00

Add $3 00 Sripping to ail orders

Dealers/Clubs inquiries welcome

Send your order—enclosing check or

money order in U S dollars to
Buckmaster Publishing

-8B Hloreda b0l Bead

Rudpeneld, €1 tni LIS A

v 204
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a state-of-the-art
Touchtone® decoder

Using Silicon Systems
Inc.’s
single-chip solution

Silicon Systems inc.’s DTMF (dual-tone, muitiple
frequency) decoder IC is revolutionizing the way
Amateurs use TouchTones®. With this device, it's
possible to build a decoder with as few as three ICs,
and the resulting circuit {see photo) is small, requires
little power, and is very reliable.

a brief history

It wasn't too long ago that every DTMF decoder
used and built by Amateurs was made with the
NES67 phase-locked loop-tone decoder. At the time,
that was the only way to decode duai-tone audio into
a useful digital signal; it required tedious adjustment
of a potentiometer for every frequency and that ad-
justment would rarely remain stable when tempera-
ture varied.

About five years ago, Mostek released a product
that eliminated all the adjustments and made DTMF
decoding relatively simple, but rather costly. In the
Mostek system, the incoming audio signal is split into
the two components of DTMF l(i.e., the high-fre-
quency group and the low-frequency group). These

TIME T=0 Q=CVi @=cv2 TIME Tatc
i—-
vt m—-}'o———o va vi 0—@[——0&4
17\6 IC
Q(0)-Q(+c}
i N crvi-vaare
te
v (vi-v2)
Re g ——
i
!
—> R

Cfec
fig. 1. The switched-capacitor principle allows a small
capacitor to be used in place of a large resistor. This
has allowed the manufacturer to put filters and decod-

two components are then limited and squared before
being applied to the Mostek DTMF decoder. Al-
though the cost of the splitting filters is high, this re-
mains a superior system to multiple 567s, as the
dynamic range is tremendously improved and no
adjustments are necessary.

The next logical step in DTMF decoders was to put
the filters, limiters, and squarers on the same chip as
the decoder. This was accomplished by Silicon Sys-
tems Incorporated (SSH with their SS1201, a single-
chip solution that requires only two small bypass ca-
pacitors and a 3.58 MHz color-burst crystal.

operation of the decoder

The major problem was to incorporate rather large
capacitors and resistors needed for the filters onto
the silicon chip. The largest size capacitor that can be
integrated onto a chip is about 100 pF, and even this
size requires a large area. lLarge resistors are not
realizable for the same reason. However, a small ca-
pacitor can be made to perform, electrically, like a
large resistor.

Fig. 1illustrates the principle of a switched capaci-
tor to realize a large resistor. At time zero, the capaci-
tor is connected to voltage V41 and the capacitor
charges toward the value Q = CV,;. At some later
time, ¢t., the capacitor is switched to voltage V, and
the value of the charge is @ = CV;. The equations in
the figure show the mathematics used to manipulate
the values; the last equation is the most interesting:
R = 1/Cf., in other words, a large resistor can be
made (electrically) by just using a small capacitor and
switching it between voltages at a very fast rate!

This led to the development of the switched-ca-
pacitor filtering used in the SS1201 DTMF decoder.
{MOS transistors are used as the switches.)

The block diagram of the entire decoder is shown
in fig. 2. As in the multiple-chip Mostek system, the
audio is first split into upper and lower bands. These
signals are further filtered to determine the two tones
present. Next, the output-decoder circuitry converts
this information to digital form, and produces BCD
{binary-coded decimal}, or optional 2-of-8 outputs. A
3.579545 MHz color-burst crystal is used for the fre-
quency references as well as for the switched-capac-
itor filter networks.

By Mark Forbes, KC9C, 1000 Shenandoah
Drive, Lafayeite, Indiana 47905

ing circuits on one silicon chip.
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fig. 3. Schematic diagram of the author’s completed decoder circuit. The CMOS signals are all 12-volt levels, so a con-

the complete circuit

To make the SSI201 easier to interface to remote-
control and repeater circuits, | have added two IC
and four LEDs in this DTMF decoder design. The
schematic diagram is shown in fig. 3. Audio input is
coupled to the SSI201 through a 0.1 uF disk capaci-
tor. The BCD output of the decoder is further decoded
into individual “‘tone-pad’’ digits by an MC14514B 4-
to-16 line demultiplexer.

One useful signal available from the decoder is the
DV (data valid) signal. This signal goes high when
the output data is in a predefined window of time,
and is useful in determining when to sample the out-
puts of the MC14514 (although these outputs are
latched, so the last data remains on the outputs until
new data is presented).

As a convenience, LEDs that show the binary value
of the decoded output, are included (note: the values
for *, 0, and # are 11, 10, and 12, respectively). A
CMOS 4049 inverting buffer is used to drive the LEDs
and remove the load from the SS1201.

All the ICs in the project are powered from 12 Vdc.
A note of caution here — the SSI201 requires 12
volts and not 13.8 volts as found on many power
supplies. A small IC voltage regulator will provide the
proper 12 volts if you don't have such a power supply
(an LM340-12 is one such regulator). If the outputs
are to be interfaced to 5-volt logic such as TTL, a

voltage converter circuit such as that shown in fig. 4
can be employed.

Construction of the circuit is very simple, using the
printed circuit artwork provided in fig. 5. All that is
necessary is to solder the ICs and apply 12 volts.
Sockets are recommended to keep the heat of sol-
dering off the ICs and to facilitate replacement
should any of the components fail.

applications

The applications of a DTMF decoder seem almost
limitless, especially when no adjustments are neces-
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sary. The most obvious application is in repeater con-
trol. This circuit is highly reliable and not subject to
degradation by temperature or variation of signal
levels. These features, coupled with the compact
size of this circuit, make it perfect for use in re-
peaters.

A reliable circuit like this one also opens the-door
to an underexplored facet of Amateur radio: remote
control. Remote control of more than just repeaters
is allowed by the FCC. In fact, almost anything can
be remotely controlled via Amateur radio. Types of
applications include remote HF stations, models, or
even your house lights.

Another good use of the DTMF decoder is in auto-
patch circuits. Most autopatches couple the DTMF
tones directly to the telephone line from the receiver.

+5v 12 VOLT TO 5 VOLT INTERFACE
CO4050
FROM USE THE 4050 FOR EACH
MCia5i4 12 VOLT SIGNAL TO BE

CONVERTED TO 5V.

COMPLETE PIN OUT OF

4050 IS BELOW.

N.C.= NO CONNECTION
N.C.

”ﬁ%f!uw?
wid TP T T T

fig. 4. A CMOS to TTL signal-level converter.

AR XEX)

9

\ , GROUND
\-‘»—
R:33 OHMS

ST JUMPER R

fig. 5. Printed-circuit board artwork

30 April 1983

table 1. Parts and Prices List.

part description source price
IC1 SSI1201 DTMF decoder SAl Marketing®  60.00
IC2 4049 inverter Digikey 0.47
IC3 MC14514 {4514B) Digikey 1.99
LED 1-4 Light Emitting Diodes Radio Shack 4 for 1.58
C1 0.1 uF disk capacitor Radio Shack 2for0.49
C2,3 0.01 uF disk capacitor Radio Shack 2for0.39
R1 10 Megohm resistor  Radio Shack 2for 0.19
X1 3.579545 MHz crystal Radio Shack 1.99
PCB printed circuit board  Author 8.50

Total Cost 67.10
Totalw/PCB  75.60

Note: Complete parts kits are available from the author for $75.60
plus $1.00 shipping. Or, the ICs and/or PCB may be pur-
chased individualily at the listed price plus $1.00 shipping.

*The address of SAlI Marketing is: SAl Marketing, Attn. Jim Tay-

lor, 5610 Crawfordsville Road, Indianapolis, indiana 46224.

This results in two things: the user needing to adjust
his TouchTone pad to tight telephone company
specifications, and frequently misdialed numbers. By
decoding the signal first, then re-encoding with a
DTMF generator chip, the telephone line will always
have a perfect and precise tone for dialing. And, with
the wide dynamic range of the SS1201, adjustment of
the user’s tane pad is almost never necessary. An
additional problem can also be solved: in areas where
DTMF dialing is not yet availabie, a pulse dialer chip in
conjunction with the SSI1201 can provide autopatch
functions.

conclusion

The parts list in table 1 gives the price and availa-
bility of each of the parts at the time of writing. Addi-
tionally, | have complete parts kits available for the
prices shown, so there should be no trouble in find-
ing all the necessary parts.

The SSI201 is, in my opinion, the best DTMF de-
coder introduced to date. The Amateur press seems
to be behind in the DTMF decoder field. In fact, one
book on repeaters published in 1980 still showed 567
circuits for decoding DTMF. The switched capacitor
has revolutionized the DTMF scene, and will soon
find its way into other areas.

references

Jacobs, G.M., et. al., "“"Touch-tone decoder chip mates analog filters with
digital logic,”” Electronics Magazine, February 15, 1979, McGraw-Hill, Inc.

Silicon Systems Incorporated, ‘‘Monolithic Dual-Tone Multi-frequency Re-
ceiver Application Note,” May 1980.
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FILAMENT TRANSFORMERS

PRI V, SEC V, SIZE WT PRICE
117 5@9,75 A 29 KV Ins., 6x5x8 10 $29.95
115 6.6 @ 25 A Lx5x6 I [ $19.95
115 6.6 @ 18 A Lx5x6 12 $13.95
115 6,6 @ 10 A 3xLxb 8 $ 9.9
230 6.3@ 30 A Lxlx6 10 $15.95

PLATE TRANSFORMERS
120 1510 @ 382 Ma Lixlifx8 15 $39.00
208 3 phase with taps to 113x113x13 100 $175.00

allow sec, to be varied
from 5900 to 7700 VDC
@ 600 Ma out of rect.

115 #1-600 CT @ 450 Ma SxLix8 12 $19.95
#2-580 CT @ 220 Ma
208/ 5700 @ 1.2 A 93x93x13 75 $175.00
230/
240

215/ 4,000/L,450 @ 26 KVA 38x16x24 845 $575.00
230/

245

115 690 @ 450 Ma Lx5x6 12 $ 9.9
(Production quantities in stock)

115/ 803 @ 735 Ma. Hypersil 6x5x6% 17 $59.00

230 core, (Use two of
these for a cool KW)

CAPAC ITORS
MFD Wy SIZE WT  PRICE
L 25,000 7x14x26 165  $175.00
Ls 1500 Lx5x7 5 §$ 29,00
10 2000 Ly xky 3 $19.95
10 660 AC 2x3x4 1 $ 6.9
{2000 DC)
45 330 AC 2x 33x7 2 §$ 5.9
(1000 DC)
L 4000 Lxbx 1} 6 $ 29,95
2 10,000 13&xbx17% 40 $ 29,00
Aerovox

.026 32,000 GE 16x7x20 Lo $ 49,00

.01 1200 V mica $1.95
.01 2500 V mica $2.95
50 pf 15 KV or 4O pf 15 KV

ceramic, Centralab type 857 $2.95

POWER_TRANSFORMERS
115  #1-1,000 CT @ 220 Ma Lx5x6 15 $ 9.9

=N
> >

115 #- 230 Ma 5x6x7 10 $19.95

115  #1=4 a 7x6x6 43 - $24.50

A
115 #1=1 a Lx5x3 7 $ 9.9
M

VARIABLE VACUUM CAPACITORS
Jennings UCSL-1000, 3 KV, 3' diam,

extends 7' behind panel $139.00
Jennings UCSXF-1000, 10 KV,

5" diam, 9" long $375.00
Jennings UCSXF-1200, 10 KV,

5" diam, 9" long $375.00

Energy Labs 7-200 pf,
7.5 KV, % inch shaft,
3" diam., extends

51" behind panel.
Equivalent to Jennings
CHWI1. (Production
quantities in stock)

$159.00

FILTER CHOKES
25 H@ 770 Ma, DC resistance  8x10x9 50 $69.00
70 ohms, 13 KV insulation
4,5 H @ 950 Ma, 25 KV ins, 103x12x15 150 $125.00
2 H@ 130 Ma, DC resistance 1x1$x3 1 $2.95
155 ohms, 2,000 V ins.
(Production quantities in stock)

5 H@ 500 Ma, 700 V ins, Lx5x6 15 $22.00

4L H@ 350 Ma, Collins 3x3xkL L $3.95

1 to 1.5 H@ 1,2 A swinging 13x17x17 248 $125,00
choke, 18 KV insulation,

2H@1,6A, 15 KV insulation 6x7x10 LS $49.00

(Production quantities in stock)

ATTENT ION §NDUSTRIAL PLANTS, UNIVERSITIES AND RESEARCH LABS:
We are specialists in custom design and fabrication of power
oscillators for induction heating, crystal growing, etc.
Contact us with your requirements.

J.S. BETTS COMPANY

P. 0. BOX 426 - Phone: (404) 964-3764
FAIRBURN, GEORGIA 30213 w114

MISCELLANEOUS

KNOBS, 14" diam, for 2" shaft,

with spinner handle $2.00
KNOBS, 22'' diam, for %' shaft,
with spinner handle $4.00

Squirrel-cage blower, 115 V,
50/60 Hz, 3150 RPM, with 4 MFD
capacitor. Eastern Air Devices.

10" diam x 5" $39.95

Adjust-a-volt variable trans.

120 V input, 0~140 V out
@5.5A $29.95

Daven fixed attenuator, 6db,
with type N connectors, 50 ohms
in and out. IxIx3% $5.95

Isolation transformer, 120 V to
120 V @ 2500 W, 7x12x8,

125 Ibs. $89.00

Autotransformer, 115/120/125 V
to 230 V@ 3,000 W,
8x8x11, 86 lbs $49.00

C-111 telephone repeat coil,
600/600 ohms

ITT 7€23 (5680) rated 2.5 KW
plate dissipation up to 30
Mhz, ldeal for linear ampli=-
fiers or industrial power
oscillators. Fil. 13 volts
@36 A, Production quantities
in stock,

New JAN surplus $149.00
Fil., transformer $110.00

More Details? CHECK — QFF Page 129
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An Apple || and Collins KWM-380
talk to each other
via the telephone

remote control hf operation

COoNT) CODE CONV

Kwm-380 4-8IT T0
(FREQ 2-0F-8

APPLE II PLUS
(GAME PORT)

PTT

| (

RCV_AUD

XMT _AUD

8-

k4

8-8IT

15 vac

LCL TT PAD

REMOTE CONTROL
INTERFACE

—-1

PRt PWR
RELAY

CONT FM
AUD AUD

TEL

ANSWER UNIT

{OPT) G

FM RADIO
(0PT}

Y

LINES

diagram.

fig. 1. High-frequency remote-control system block
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You can have remote high-frequency radio opera-
tion from a TouchTone™ telephone. In this article |
explain this design, including the interface used to
control the radio and computer; the interface plugs
into the radio and computer without modification to
either. A remote operator can thereby use a tele-
phone to turn on and off primary power; use a pri-
vate access code; tune the radio to any discrete fre-
quency or scan up and down; transmit; and have
optional fm radio capability. The interface has a safe-
ty shutdown feature in case the power or telephone
is interrupted.

The remote system is illustrated by the block dia-
gram in fig. 1. The center of the system is the inter-
face control, which includes a phone patch, a dual
tone multi-frequency (DTMF) decoder, audio amplifi-
ers, and control logic. | use a Rockweili-Collins
KWM-380 transceiver with the control interface op-
tion, and an Apple Il Plus microcomputer with an
eight-bit input/output card. A regular phone-answer-
ing unit detects the telephone ring. A ring-detection
circuit could be incorporated into the interface con-
trol, but | prefer having a tape recorder tied to the
system for logging. A twelve-button TouchTone™
keypad provides local control. A primary power
relay, that includes transient protection, turns on the
KWM-380 and the Apple. The phone-answering unit
and interface control remain on at all times. An inter-
face device that connects between the Apple’s game
port and the KWM-380's frequency-control interface
connector provides frequency control. An optional
fm audio-decoder is also included to provide addi-
tional system control and operation from a VHF/UHF
fm radio.

By Dick Sander, K5QY, 110 Starlite Drive,
Plano, Texas 75074
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fig. 2. Apple |l to KWM-380 interface schematic. It converts a four-bit binary code to a 2-0f-8 code with a strobe to load the

The frequency-control circuitry is in a case that
contains the KWM-380's sixteen-button keypad. The
case also contains a switch that selects +5 volt
power from either the radio or the Apple. There are
two reasons for interfacing the frequency control
separately: the first is that this portion can be a sep-
arate project; and the second is that fewer parts are
required to build an interface compared to an 1/0
card to insert into one of the Apple’s card slots. The
purpose of the interface device is to convert the four
binary-outputs and strobe avaiiable from the Apple’s
game port to an eight-bit two-of-eight code required
by the KWM-380 (see fig. 2 for the schematic dia-
gram of the frequency interface). The output of each
74259 decoder is tied directly with the sixteen-button
keypad to allow frequency input to the radio while
the Apple is running. The negative strobe of the
Apple triggers a 74121 one-shot and clocks the data
inta the radio. If only frequency control from the
Apple Il is going to be used, lines 2000 through 2650
of the program listing form a routine for operating
only frequency control for the KWM-380; delete lines
2030 through 2070 and replace them with a GET F
statement from the keyboard.

The remote control interface is the heart of the
system; fig. 3is its functional block diagram and fig.
4 is its schematic. The phone-answering unit has an
earplug that | use to connect the telephone audio to
the interface control. After the unit hooks onto the
telephone line and sends its outgoing message, it

box.

.
| o~ . 12
j )] MINUTE
orl PWR PWR _ON/OFF CONT TIMER
RELAY
L] DV (TIMER RESET)
L—
I
OTMF
8-BIT DATA APPLE II
DECODER oS
TEL LINE CHG OVR AND
FM RESET Is0
VO SYNTH
NSWER BEEP (GAME
answe —1 PORT)
k2 4~
A
| Y0 2
L J OF 8
XEY
AUD
MUTE
age
AMP ne
41
s\
DECODE AUD LT
AUD IN nchuD
XM (FREQ
AUD| CONT)
LCL TT PAD MIXER KWM - 380
M
RESET
(oP7)
r- -1
FM RADIO ’——o/
L*_ 4

fig. 3. High-frequency remote-control functional block
diagram. Each relay function is shown as a dotted line
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fig. 4. The interface-control schematic diagram. Note that the AGC amplifier and optional fm audio decoder schematic are
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fig. 5. AGC amplifier schematic diagram. This circuit
maintains a constant audio level to the phone patch.

allows twenty seconds for an incoming message.
During this time you must access the system. The in-
coming audio is tied through the normally closed
contacts of relay K1B directly to U5, a 741 opera-
tional-amplifier. U2 is an SSI 201 DTMF CMOS re-
ceiver that decodes the incoming audio tones, and
U3, a CMOS-to-TTL buffer that passes the data to
the eight-bit TTL input of the Apple’s |/0 card. If the
proper access code is present, the output of the
Apple pulls in relay K1 and connects the telephone
line to the phone patch. The answering unit will drop
off by now.

The phone patch contains a transformer-type hy-
brid with a balancing network. The hybrid transform-
ers that | used were surpius, and no part number is
available; the builder must decide upon his own
transformers. I’'m using a 1-kilohm pot for null adjust-
ment. Some situations may require some series
capacitance to null out the telephone line induc-
tance; the system will not work without proper bal-
ance. The DTMF decoder requires at least a 12-dB
signal-to-naoise ratio, which is why a null is important.
An AGC amplifier is needed to maintain a constant
level to the hybrid. If you were to measure the output
of your receiver, you would find the audio level varies
by as much as 20 dB. Fig. 5 is the schematic diagram
of the AGC amplifier I'm using. It uses an SL1626
voice-operated gain adjusting device (VOGAD) that
drives a simple 2N2222 transistor amplifier. The out-
put is extremely constant and maintains proper audio
level. Because the VOGAD operates at low levels, re-
sisting dividers are used to reduce the input to the
proper levels. The AGC amplifier controls only out-
going audio, which includes the hf received, the
beeps, and possibly a voice synthesizer. Throughout
the program, beeps from the Apple’s speaker tell the
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operator where he is during operation. For connect-
ing audio to the system, | couple to the Apple using a
0.47-yF capacitor wrapped between the audio high
side of the speaker connector and the interface. For
audio low, | connect the grounds together. In the
Apple, the speaker is dc-coupled to + 5 volts, so be
careful when connecting to the Apple’s speaker con-
nector (refer to the Apple Il reference manual).
Incoming audio (tones and voice} from the phone
line via the hybrid, the local TT keypad, and optionat
fm control go to U5, the audio mixer. The output of
U5 goes to the DTMF decoder and to the KWM-380
transmit audio.

The control-logic portion of the interface control
consists mainly of a timer, a latch, and four control
relays. Timer U4, a 555, stays on for one and one-half
minutes. It is reset from the data valid (DV) output of
U2. If there isn't any key activity before timeout,
relays K1 (phone line) and K2 (transmit/receive) drop
off. Latch U1, a 4001 quad NOR gate, enables relay
K4 (primary power) and turns on the radio and
Apple. A shut-off command from data-out 5 causes
relay K4 to drop out when U4 times out, and the
radio and the Apple will turn off. Relay K3 mutes the
high-frequency-received audio when a command
from data-out 4 appears. Muting is used when you
wish to hear only the beep or voice synthesizer (if
used). Relay K2 is the transmit key relay; it sends a
ground to the KWM-380's keyline and maintains a
600-ohm load across the input side of the hybrid dur-
ing transmit. Table 1 gives a detailed description of
each data line and its address {I/O card in slot 4) from
BASIC.

Fig. 6 is the schematic for the primary power-
relay. It contains varistor transient suppressors and

115 VAC
our

15 VAC

St
——E o4
FAST aLOow
al
oy
12 vOC y I

§!  SPDT 154

KI  SPST, CONTACTS

{12v) 15A, 240 VAC

VRI-VR3 ZINC OXIDE VARISTOR. GE VI3OLAIOA
FLI RF! FILTER 115/240V, 10A CORCOM 108!
(OPT}

fig. 6. Primary power-relay schematic diagram. This
relay box includes additional transient protection (op-
tional). Switch S1 bypasses the relay if remote switch-
ing is not desired.




table 1. This table lists the |/O data lines used to interface the KWM-380 and
Apple Il and gives a description and address from BASIC of each.
computer
data address (slot 4)
line description from BASIC
input: Parallef eight-bit binary input, PEEK (50176)
Do- MSB is data valid (DV)
D7
output
out?7 Pulls in transmit/receive relay K2 POKE 49359,1 on
POKE 49351,0 off
out 6 Pulls in telephone relay K1 POKE 49358, 1 on
POKE 49350,0 off
out5 Sets input bit to latch U1C POKE 49347,0 on
and U1D to turn off primary POKE 49355,1 off
power relay K4
out 4 Pulls in high-frequency receiver mute relay K3 POKE 49356, 1 on
POKE 49348,0 off
out3 Resets the fm decoder POKE 49349,0
out 2- Future control to be used to
out0 change the KWM-380 mode, between
USB, LSB, and CW
game
port:
AND POKE 49241,0 on
POKE 49240,0 off
AN1 Parallel four-bit binary POKE 49243,0 on
code to the two-of-eight POKE 49242,0 off
AN2 code converter to drive POKE 49245,0 on
the KWM-380 POKE 49244,0 oft
AN3 POKE 49247,0 on
POKE 49246,0 off
STROBE  Clocks data into the KWM-380 PEEK (-16320) J
an EMI filter. These aren’t necessary, but | had them sz p2 o Ul
in my junk box, so t used them. Power is switched on PR
- . o
when K4 supplies + 12 volts to relay K1, located in e s s }Fgrukg { use
. . CONTROL
the primary power-relay box. When the system is on our 2 ,34 j cw
r . 1
and I'm away from home, | feel secure knowing there o-8i7 our 3 PR FM AUD RESET
. . . QUTPUT ouT % HF RCV AUD MUTE
is some protection. Not shown is a 115-Vac antenna our 5 (ENE ] SHUT PRI PWR OFF
change-over relay that grounds the input to the re- our e 52 : CONNECT TEL LINE
. . /. 1
ceiver when power is off, when power is on, the our 7 P XMTR KEY
. IN S PRI PWR TIME OUT
antenna is ungrounded. The power supply uses 7812 W u__u TEL LINE TIME OUT
and 7805 voltage regulators. The entire interface w7 p— XMTR KEY TIME OUT
control operates from + 12 volts and + 5 volts. Fig. 7 s o
is the diagram of the interconnection between the in- APPLE g ‘TL’ p REMOTE
Y R ., ul P paluz INTERFACE
terface control and the Apple’s eight-bit 1/0O card. An I ’/SOEECfERD’ v St SO L CONTROL
. . . . XxT,
optional goodie is the fm audio-decoder, whose or 5_15
schematic is shown in fig. 8. it allows direct access oo oz 2
to the computer through the DTMF decoder via fm weur Z: P simany
radio. This is used in case you want to operate re- 05 313 conTROL
motely from VHF or UHF. The tone decoders are —
567s and can be adjusted to detect any dual tone; I'm 1 o s s ps
using tones from my keypad. It is activated by hold- o7 4 212 g
ing the proper key for eight seconds; both the tele-

phone and fm radio operate the system, or the fm
radio can operate alone. A command from data-out 3
resets the decoder (turns the fm audio off).

fig. 7. Wiring diagram from the Apple |l to the remote

interface control.
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system operation

For testing, replace the telephone line with a 900-
ohm resistor to provide balance to the hybrid. Fig. 9
is the BASIC program. The program as listed will not
autoboot; after the program is typed in and saved, in-
sert a new disk and type: INIT HELLO. Apple DOS
will create an autoboot disk. If the radio and Apple
are off, push the digit 6 on the local TT keypad for
five seconds. This allows U1A to charge the 10-uF
delay capacitor to set latch U1C and U1D and enable
relay K4. System power will now be on. Line 70 is the
three-digit access code; this can be changed at will. |
use 789 in this program.

Enter the access code and the program menu,
which give prompts to each of the functional
subroutines that will appear. This portion of the pro-
gram is lines 400 through 540. There are six

VEC GND
ui 4001 4 r
vz, 3 587 4 4
Ki CP CLARE PRME 1ADOS
+5v
1OuF T'
AF | 3
mw © )I— vz
5 587
6 ]
T
b 4 TuF
[!pr !
R
] TANTALUM
L2-14
IN 1]
i
4
=
RESET [—o-:v
4
3
1 us
5 567
O+5V
o ! 2 = |
& - o

s 4TuF x5 AF
3.3uF | our

1 ' ENE22E
I TANTALUM u.

fig. 8. Optional fm audio-decoder schematic diagram.
Any pair of tones can be selected. The tones must be
held on for about eight seconds before relay K1 pulls in.
This permits the system to be operated by an fm radio
or telephone link.
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This picture shows all the components that compose the
high-frequency remote-control system. See fig. 1 for the
block diagram.

This picture shows the remote control interface. This unit
contains a phone patch, a DTMF decoder, level amplifiers,
control logic and relays. See fig. 4 for its schematic. Note
that space is available on the circuit board to fully remote
the KWM-380.

This picture shows the frequency interface. It connects be-
tween the KWM-380 control interface connector and the
Apple game port. See fig. 2 for its schematic.



subroutines, each of which can jump to its particular
function when calied. Lines 7000 through 7050 show
how the Apple gets incoming data that is not from
the keyboard.

For the Mute subroutine, enter 1; one beep
sounds. This allows the # key to silence the
KWM-380 or * key to return the audio. The subrou-
tine will automatically return to the menu.

For the Frequency Enter subroutine, enter 2; two
beeps sound. This subroutine allows the operator to
enter any frequency. A * is used for the decima
place and # loads the KWM-380 and returns to the
menu. An example for entering 14.225 MHz is
14*225¢.

For the Scan subroutine, enter 3; three beeps
sound. Entering 1 makes the radio scan up. Entering
2 stops the radio from scanning. Entering 3 starts the
radio scanning down. Entering * bumps the radio up
1 kHz; 7 bumps it up 100 Hz. Entering ¥ bumps the
radio down 1 kHz; 9 bumps it down 100 Hz. To return
back to the menu, enter 0

For the Control Option subroutine, enter 4; four
beeps sound. The Control Option subroutine allows #
to reset the fm radio or * to shut off the primary
power after you exit the program. This subroutine
automatically returns to the menu.

fig. 9. BASIC program listing.

10 HOME @ VTAB 12

20 PRINT * ({CC REWOTE CONTROL )
J0 HTAB 10: PRINT "MRITTEN BY DICK SANDER®
35 POKE 49338,1

40 FOR D = § TO 501 NEXT D

45 CALL - 198
50 POKE 49350,0
52 HOME

54 REM UNKEY1POKE 49337,1

56 POKE 49356,1: POKE 49347,0

60 PRINT "INPUT ACCESS CODE (3 DIBITS)®
70 &K s TtRY = 8:tAl = 9

75 PRINT » PRINT *ACCESS CODE IS:"s PRINT 2 PRINT
80 PRINT AX,AY,Al

90 60SUB 7000

100 IF B < AX OR B > AX THEN BOTD 90
110 BOSUB 7000

120 IF B < AY OR B > AY THEN 6070 90
130 605U8 7000

140 IF B < AL OR B > AZ THEN BOTD 90
150 POKE 49338,1

160 POKE 49357,1

170 REN  WUTE:POKE 49356,

180 REN PWR ON:POKE 49347,0

400 REN MENU

410 HOME'

420 VTAB 3 HTAB 18: PRINT “MENU®: PRINT
430 PRINT 1 HTAB 10

440 PRINT "1, ENABLE RECEIVER®

450 PRINT : HTAB 10

450 PRINT "2, ENTER FREQUENCY®

470 PRINT : HTAB 10

480 PRINT *3. SCAN FREQUENCY®

430 PRINT 3 HTAB 10

500 PRINT "4, CONTROL OPTIONS®

310 PRINT 1 HTAB 10

520 PRINT *5. TRANSMIT®

530 PRINT 3 HTAB 10

540 PRINT "4, EXIT®

690 A = PEEK (50176)

700 IF A C 128 THEN 490

710 A= A-128

720 IF A= 10 THEN A= 0

730 IF PEEK (30176} > 127 THEN 730
780 IFACLIORAD> G THEN CALL - 198: BOTO 690
750 IF A = | THEN 6OTD 1000

760 IF A = 2 THEN BOTD 2000

770 IF A =3 THEN 80TO0 3000

780 IF A = 4 THEN 60TO 4000

790 IF A = 5 THEN 8070 3000

300 IF A = 5 THEN BOTD 5000

1000 REN  ENABLE RCVR

1010 CALL -~ 198

1020 HONE © PRINT "¢ ENABLES RCVR - # DISABLES RCVR °
1030 6OSUB 7000

1040 IF B = 1] THEN POKE 49355,11 CALL -~ 198 60TO 410

1050 IF B = 12 THEN POKE 49348,0: 5070 410
1060 IF B > 12 THEN 60TO 1000

1070 IF B ( 11 THEN BOTO 1000

2000 REN INPUT FREQUENCY

2010 CALL -~ 198: CALL - 198

2020 HONE » PRINT “ENTER FREQUENCY®

2025 SF¢ = **

2030 F = PEEK {50176)

2040 IF F ¢ 128 THEN 2030

2050 F=F-128

2060 IFF = 10 THENF = 0

2070 IF PEEK {50176) > 127 THEN 2070

2080 IF F = 0 THEN BOSUB 2250:SF% = BF$ + *0°
2090 IF F = ) THEN 6OSUB 228038F¢ = §F¢ ¢ *1°
2100 IF F = 2 THEN BGOSUB 2310:5F% = 5F8 ¢ *2°
2110 IF F = 3 THEN BOSUB 2340:5F% = BF$ + °3°
2120 IF F = 4 THEN 6OSUB 2370:15F$ = SF§ ¢ *4"
2130 IF F = 5 THEN 6OSUB 2400:5F9 = SF¢ ¢ °3*
2140 IF F = & THEN BOSUB 2430:8F% = GF% + *4"
2150 IF F = 7 THEN GOSUB 2450:5F% = SF$ + °7"
2160 IF F = 8 THEN BOSUB 249015F¢ = BF¢ ¢+ °8°
2170 IF F = 9 THEN G6OSUB 25201GF$ = SF# ¢ °9*
2180 IF F = 1} THEN 6OSUB 2580:5F$ = SF$ ¢ °.°
2190 IF F = 12 THEN 80TD 2220

2200 PRINT F

2210 60TD 2030

2220 80SuB 2330

2230 6070 400
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2240 6070 2030 3200 IF T = { THEN 60TO 3225
2250 POKE 49241,01 POKE 49242,0: POKE 49245,01 POKE 45247,0 3205 IF T = 2 THEN BOTO 3180

2260 BOSUB 2610 3210 IF T = 3 THEN BOTO 3285
2270 RETURN 3211 IF T = 7 THEN 6070 3750

2280 POKE 49240,01 POKE 49242,0: POKE 49244,01 POKE 49246,0 3212 IF T = 9 THEN 6070 3750

2290 50SUB 2610 3213 IF T = 11 YHEN 607D 3750

2300 RETURN 3214 IF T = 12 THEN B8OTO 3750

2310 POKE 49241,0: POKE 49242,01 POKE 49244,0: POKE 49244,0 3215 IF T = 0 THEN CALL - 198: 60TO 410

2320 BOSUB 2610 3220 IF T > 3 THEN CALL - 198; 60TO 3180

2330 RETURN 3225 REM SCAN UP

2340 POKE 49240,0r POKE 49243,01 POKE 49244,01 POKE 49246,0 3230 X = VAL (SF$)

2350 GOSUB 2610 3235 Y = X + 100

2350 RETURN 3240 FOR U = X TO Y STEP .00030

2370 POKE 49240,0s POKE 49242,0s POKE 49245,0: POKE 49245,0 3245 REM CHECK FOR NEW KEY

2380 BOSUB 2610 3250 IF PEEK (50178) ¢ 128 THEN 3260

2390 RETURN 3255 IF PEEK (50176) - 128 = 2 THEN HOME : CALL - 198: 60TO 3140
2000 POKE 49241,0) POKE 49242,0: POKE 49245,0: POKE 49245,0 3260 VTAB 20: HTAB 10

2410 BOSUB 2610 3265 PRINT Utd = Us GOSUB 3695

2420 RETURN 3270 SF$ = STRS (U)

2430 POKE 49240,0: POKE 49243,0: POKE 49245,0: POKE 49246,0 3275 NEXT U

2440 BOSUB 2610 3280 BOTO 3140

2450 RETURN 3285 REN SCAN DOWN

2460 POKE 49240,0: POKE 49242,01 POKE 49244,0: POKE 49247,0 3290 X = VAL (SF9)

2470 60SUB 2610 3295 Y = X - 100

2480 RETURN 3300 FOR DN = X TO Y STEP - ,00030

2090 POKE 49241,0s POKE 49242,01 POKE 49244,0: POKE 49247,0 3305 REM CHECK FOR STOP KEY

2500 BOSUB 2610 3310 IF PEEK (S0178) ¢ 128 THEN SOTO 3320

2510 RETURN 3315 IF PEEK (50178) - 128 = 2 THEN HOME s CALL - 198: BOTO 3140
2520 POKE 49240,0: POKE 49243,01 POKE 49244,0: POKE 49247,0 3320 VTAB 20: HTAB 10

2530 BOSUB 2610 3325 PRINT DN:J = DN: BOSUB 3495

2540 RETURN 3330 SF$ = STRS (DN)

2550 POKE 49240,0: POKE 49243,0 POKE 49245,0: POKE 49247,0 3335 NEXT DM

2540 BOSUB 2610 ' 3340 BOTO 3140

2570 RETURN 3345 FOR I =1 709

2580 POKE 49240,0: POKE 49242,0: POKE 49245,0: POKE 49247,0 3350 IF I = | THEN IF LEFT$ (Cs,1) = *.* THEN B$ = °0°; BOSUD 3373
2590 BOSUB 2410 3355 B0 = NIDS (CS,1,1): 6OSUB 3375

2600 RETURN 3360 IF BY = *E* THEN 3370

2610 REN STROBE ROUTINE 3365 NEXT I

2620 11 = PEEK ( - 16320) 3370 RETURN

2650 RETURN 3375 K = VAL (B$) ¢+ 1

3000 REM SCAN FREQ 3380 IF K< ) 1 THEM 3395

3125 CALL - 198 CALL - 198; CALL - 199 3385 IF BY = *0° THEN 3395

3130 HOME : PRINT "STARTING FREQUENCY? * 3390 BOTO 3405

3135 PRINT 1 PRINT 3395 ON X B0SUB 3440, 3455, 3470, 3485, 3500, 3515, 3530, 3543, 3560, 3575
3140 HOME 1 VTAB 24: HTAB 201 PRINT SFs 3400 RETURN

3145 VTAB St HTAB 10 3405 IF BS = "A* THEN BOSUB 3590

3150 PRINT *PUSH 1 TO INCREASE FREQUENCY® 3410 IF BS = "B* THEN BOSUB 3405

3155 VTAB 71 HTAB 10 3415 IF B = °C* THEN BOSUB 3620

3160 PRINT "PUSH 2 TO STOP SCANNING® 3420 1IF BS = *D* THEN BOSUB 3435

3165 VTAB 91 HTAB 10 3425 [F BS = "E* THEN GOSUB 3450

3170 PRINT "PUSH 3 TO DECREASE FREGUENCY® 3430 IF B9 = *,° THEN BOSUB 3645

3175 PRINT s PRINT 3435 RETURN

3180 T = PEEK (50176) 3440 POKE 49241,01 POKE 49242,00 POKE 49245,0: POKE 49247,0
3185 IF T < 128 THEN 3180 3445 60SUB 3480

390 T= T - 128 3450 RETURN

3195 IFT= 10 THEN T = 0 3455 POKE 49240,01 POKE 49242,0; POKE 49244,01 POKE 49245,0
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SWD-1 \'I[IEI] CONVERTER
FOR CABLE TV

The SWD-1 Video Convertar is uti-
lized on cabla TV systams to is
maove the KH2's signal from a
distored video [channel 3 in/
out]) and also pass thru the
- normal undistorted/detected
= sudio signal. Rocker switch
salects operating mode 10 remove KHz's
== distortion from the video or pass all other chan-
' nels Ily. Simple to ble—less than 30
minutes. Pre-tuned  Input/output Channel 3  Impedance
75 ofims. 117VAC
SWD-1 Video Converter Kit

ACCESSOR

PLE SIMON VIDEO STABILIZER
s Simple Simon Video Stabilizer

Model V5-125, eliminates the ver-
tical roll and jitter from “copy guard
video tapes when playing through
large screen projeciorns or on an-
other VTR, Simpla to use, just adjust

will play all the way through without further adjustments._ includes
12V power supply SPECIAL
VS-125 Video Stabilizer, wired meg 5495 $30.95

ODULATOR

Not a Game Type Modulator
The MPS-1Kit convens Video/Audio
signals to a crystal controlled RF
output for TV Channels 3 and 4
Tha MPS-1 Modulstor inputs
e designed to match all TV
Cameras and VCR's and leatures a
voltage regulsied power supply, power

Assembly switch and LED indicator, No Tuning Required
n'“‘.mm"m Operates on 117VAC.
5 Minutes MPS-1Kit. . . .. .

] L} . (] i

® 1825 GH: ®38%" Lang
® 2348 Aversge Gain @ Commaercial Grade
® Die Cant Waterproo! Housing with 4'47 « 24"
Area for Electronics
® Includes P.C. Probe. F-61 Connector and Mounting Hardwars

MAE-2 32 Element YAGI Antenna $21.95

Kato Sons’ Down Converler Kit 1.9 - 2.56Hz %
Designed for Simple Simon by former Japanese CO Amateur Magazing's UHF
Editor/Engineer. Unat utiizes new ingenious Printed Circuit Probe for maximum
gain. Circuit board fits mside MAE -2 antenna housing. Fequanes 1 hous assembily
IC and capactors pre- sokdersd
Model KSDC-KIT 1.9 - 2 5GHz Down Comverter Kit $34.95

Kata Sons’ Regulated Varible DC Power Supply
Foe use with KSDC-KIT 1.9 - 2 5GHz Down Converter. Completely assembiled
with Attractve Cabinet, TV/Comverter Mode Switch, Frequency Control and
LED Indscator
Model KSPS-1A Assembled Power Supply $21.95

DRDER ALL THREE ITEMS

MAE-2, KSOC-KIT and 37415

KSPS-1A for Dely
Regulsr proe | odernd sepantaly S A%
CO-AX CABLES ARE NOT INCLUDED

ZYZZX VHF-UHF Wideband Antenna Amplifier
oW

SPECIAL -
INTRODUCTORY
SAVINGS

Revolutionary New HYBRID IC Broadband Amplifiers
Model ALL-1 12dB Gain

50 MHz - 900 MMz pyoqel o112 358 Gain
Thets unts arw ot avadable spwhere shoe o e werld ach st sl seres many prposes and o
wvalabi i KR o Assembled form ideal bon outdoos o oo wae ') epeidance i TS o
Ampliery nchude separste co- o loed power spply [asdy sssembled @ 7% meutes Mo cols,
Capacion 1o Wew o adpl
ALL-1 Complety ke wipowss spply S2A85  ALL-) Wond Tested w/poes spgly 53495
ALL-T Complety bt woipowe pply MBS ALL-7 Wit Tested m powe tumgly “us

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

Switch to Bambi !

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as

the lock control los a stable picture. Once the control is set, the tape |8

easy as pushing buttons.

at a time.

Bambi lets you anm using \rour video equipment the
y and on line at the

way it should be ... electr
push of a button.

Model BEVS-1 Completely Wired and

blad Includ: p Ingtruc

tion/Operation Manual and Decal Set for
customizing your Video Switch installation,

your equipment e:
m-umwmdmmmwmm
out ...not being able to use more than one function

Bambi's front panel wan designed with the
user in mind, Computer gtyled construction,
with soft-touch keyboard (rated for over 10

million sperations), smanged in matrix form

the keyboard are immediataly displayed on
the 18 LED status indicators

Chack the quality of Bambi sgeinst that of a-m l Spacifications
much higher priced compatition, All solid .
state slectronic switching provides low atten-
uation (3dB), wide frequency response [40-
allows sasy input/outpul salection without B0 MH:), and excellent molation batweon
relering to chans. Functions selected through  signal sources [each /0 section individually
shailded for 8548 mun, isolation)

J/Outpit Impedance 75 ahm
3a8 2148

4dh 2108

Loss 1208 min.
BEAD man

11 TVAL B0 M, IW

0% W s @M% D T H

4% Ihe

INTRODUCING OUR
7+11 PWD
PARTS KITS

[ PART
N e BESCRIPTION
1 IVT1-PWD Varactor UHF Tuner §24.95
2 2C81-PWD Printed Circwit Board, Pre-deillad 1886
3 3TP11-PWOD PCB Potentiometers 4-20K. 1- 5K, 2-10K, 2-5K

11K, ond 1-50k (11 pwces) 88s
4 AFR-31-PWD  Resistor Kit, WW, 5% 20-pes, % W 2-par 495
5 5PT1-PWD Powsr Tranghormer, PRI-117VAC, SEC-24VAC

#t 500ma .85
& BPP2-PWD Panwl Mount Potentiometers and Krobs, 1-1KBT

andd 1-SIAT with switch 596
1 15517-PWD IC's 7-pes, Diodes &-pes, Regudators 2-pes

Transistors 2-pes, Heat Sinks 2-pes 2996
8 BCEVA-PWD Electrolytic Copacitor Kit, 14-paces 695
9 9CC20-PWD Coramic Dk Capacitor Kit. 50 WV, 20-pca 185
10 TOCTS-PWD Varible Coramac Trienmer C apacitor

5-55pkd, 5-peaces 495
1 1IL5-PWO Coll Kit. 1Bmbe 3-pes. 22jcha |-pince |prewoend

Inductory) and 7 T37-12 Fermte Torodd cores

with B it #26 win 6.00
12 121C5-PWD IC Sechats, Tin wley, B pen 4-pea, 14 pin 1-pc

wnd 18 pin 2-pes 205
13 135R-PWD Enclosure with PM Spasker and Pre-driled

Backpanael for mounting PCB and Ant. Terms 1485

14 V4MISC-PWD  Misc. Parts Kt Includes Hardware, (8/32, 8/32
Nuts & Bolts), Hookup Wire, Solder, Ant. Terms

DPOT Ant. Switch, Fuse. Fussholder, sic Les
165 1SMCI6-PWD  Mylsr Capacitors, 14-pes and Silver

Mica Capacitors 2-precer 1.06
Whea Ordering All Items, (1-15), Total Prics . . 150906

CUSTOMER NOTICE:

« BUYWITH CONFIDENCE . .. BEWARE OF LOW QUALITY IMITATORS. All of
w our kits consist of New, 1st Class, RF Quality, Parts Engineered for Optimum
Oparation, not factory seconds or stock close-outs. We sarvice your complated kits that you've purchased and built. You will

= | never get stuck with 3 BAG OF PARTS whan ordering from Simple Simon
~ ™ Available by Mail Order Only

ﬁ sIMPLE sl“u" ElEcTnu“'n KlTs. Inc. Send Check® or Money Order. Minimum
) Gy Lrp Ao 1458 G, Slactabie 5 20 0 | 3871 S. Valley View, Suite 12, Dept. H. Las Vegas, NV 89103  Order: $16.95. Add 10% Shipaing and
" w—— ) Handling on orders under or
- STVA-4 Yo Antenny, 14 S8l Gam, Selectable 15 or 300 shn oy :lll:r'l' "D;“ oo in Nevada Call 702"87 1 -2892 orders over $40.00, add 5%. Minimum
o Channsl 44-57 51995 QUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00

RG-58/U SohmiowiosaComCae  $12p/  F-S9Comlomecir  § J90a 1-8m- ;8 2-371 6 — VISA and Mastercard Acceptable —

MT-1  Specal UHF 75-300 sl Matchng Transiomses $1.45 s | Outside Nevada Call *Chuck orders will be heid 30 days before shipping

Meore Details? CHECK — OFF Page 129
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3460
3463
3470
3475
3480
3483
3490
493
3500
3509
3810
3519
3520
3323
3530
3539
3540
3943
3350
3533
3560
3565
3570
3573
3380
3583
3590
3593
3600
3605
3810
3615
3620
3623
3630
3633
3640
3645
3630
3635
3660
3665
3670
375
3680

368311 =

3690

80Sus 3480
RETURN

POKE 49241,0:
60SUB 3480
RETURN

POKE 49240,0s
B60SUB 3680
RETURN

POKE 49240, 0:
B80sus 3680
RETURN

POKE 49241,01
605UB 3680
RETURN

POKE 49240,0:
B0SUB 3480
RETURN

POKE 49240,01
GOSUB 3680
RETURN

POKE 49241,0:
60SUB 3480
RETURN

POKE 49240,0;
B0OSUB 3680
RETURN

POKE 49241,01
60SUB 3480
RETURN

POKE 49241,01
605UB 3480
RETURN

POKE 49241,01
605UB 3480
RETURNW

POKE 49241,01
80SuB 3680
RETURN

POKE 49240,01
605U8 3680
RETURN

POKE 49240,0
805UB 3480
RETURN

POKE 49242,01 POKE 49244,01
POKE 49243,01 POKE 49244,01
POKE 49242,0: POKE 49245,01
POKE 49242,0: POKE 49243,01
POXE 49243,0: POKE 49245,0:
POKE 49242,01 POKE 49244,0:
POKE 49242,0: POKE 49244,0:
POKE 49243,0: POKE 49244,0:
POKE 49243,0t POKE 49244,0:
POKE 49243,0: POKE 49245,01
POKE 49243,01 POKE 49244,0:
POKE 49243,00 POKE 49245,0
POKE 49243,0: POKE 492435,01

POKE #9242,0:1 POKE 49243,01

REN STROBE ROUTINE

RETURN

PEEX { - 16320)

3695 Co = STRS (1) + "000000000"

3700 IF J ¢ | THEN X = b3 BOTO 3713
3705 1IF J < 10 THEN X = 73 BOTO 3713
30 x =8
IS Oy = LEFTS {C,X) ¢ "E*

3720
37125

B60SUB 3343
RETURN

3730 REN BuUMP FREG UP OR DOWN

3755 8T = VAL (5F$)
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POKE 49244,0
POKE 49245,0
POKE 49245,0
POKE 49248,0
POKE 49215,0
POKE 49247,0
POKE 49247,0
POKE 49247,0
POKE 49246,0
POKE 49248,0
POKE 49247,0
POKE 49247,0
POKE 49247,0

POKE 49247,0

3760 IF T = {1 THEN DL = .001
3765 IF T= 12 THEN DL = - ,001
3770 IF T = 7 THEN DL = ,0001
3780 J = ST + DL

3785 SFs = STR$ ()

3790
1198
4000
4010
4020
4025
4027
4028
4030
4105
4107
4109
4110
4129
4130
435
4140
4170
5000
5010
5020
5030
5049
5050
5040
5070
5080
5085
5090
5100
5110
5120
5130
5140
6000
6010
6020
4030
4040
6050
4060
6079
4080
4090
6100

HOME

PRINT *
PRINT *

IFB=il
IFBCU

FOR D s |

IFBCI

IFB=1}
HONE

RETURN
HONE

RETURN
REM EXIT

REN

6070 75

6OSUB 3495

6070 3140

REM CONTROL OPTIONS

CALL - 198: CALL - 198 CALL - 198) CALL - 198

PRINT "CONTROL OPTIONS:®: PRINT 1 PRINT

ENTER & TO MUTE FN RADIO®
ENTER & TO SHUT OFF POMER®

60SuB 7000

THEN 60TO 4110

IF B s 12 THEN GOTD 4140

THEN 80T 400

POKE 49349,0

T0 102 NEXT D

POKE 49357,1

CALL - 196: 60TO 400

POKE 49333,1

CALL - 198: 50TD 400

REM ENABLE XNTR

CALL - 198: CALL - 198: CALL
HOME 3 PRINT "8 KEYS XNTR - & UNKEYS XMTR®
60SUB 7000

- 198 CALL - 198: CALL - 19

THEN POKE 49351,0: CALL - 198: BOTO 410

JF B = {1 THEN 6OSUB 5090
IF B = 12 THEN 60SUB 3120
IF B > 12 THEN BOTO 410

THEN 5020

IF B = 12 THEN 5020

POKE 49359, 1

POKE 49351,0

REM DISCONNECT RCVR & PHONE
POKE 49350,0

REM UNKEY XNTR

POKE 49351,0

10 MHI WWY

§0SuB 2280

50SuB 2250

605UB 2580

BOSUB 2330

7000 B = PEEK (30176)

7010 IF B < 128 THEN 7000

7020 B = B - 128

7030 IFB=10THENB = 0

7040 IF PEEK (30176) ) 127 THEN 7040

7050 RETURN



nSPGCHI.IS'I‘S cusucm -DRAKE - HAM HEY - HUSTLER - HY-GAIN- ICOM - KANTRONICS

(Cont'l USA)

TR

SuUB- M.IIJIBLE TONE

HEADQUARTERS
ENCODERS it §2 00
82095, T,

wWe At

L Commun nr iany
I

Spw ..uu 55
iy ,1 . .
lnr‘h 1 app ‘o
ng the sery populsr lgom
Handheidy
AMECO

PREAMPS

e i

erng

+t VA gy
Mode! PLF 7 1537 95
Mode! PLF 78 (240V) 798
Model PT 2 17994
Mode! PT 2E (240V) 584 55

= PLL

LIMITED
QUANTITIES

| “The Best

Plus $8.00 Shipping

& SPECIAL
¥ PURCHASE

MEMORY = AC ADAPTOR » 1 YEAR FAC
LIMITED WARRANTY

SONY

ICF 6800W 31-BAND
PORTABLE WORLD RECEIVER

Under $1, 000 00...WFITV Handbook

List 2699:95— Regularly *849-95

“DEMO™ SPECIAL!

SAVE $80.00 MORE!
We have a limited number of lactory demo ICF-6800W's
that are being offered at a saving of $80.00 over the price
of new modeals. These unils were used by SONY sales
people at Trade Shows, and are still in minl condition
The tull 1 year SONY warrantee is also in force. This s a
super deal, and Is not available trom any other dealer in
the US.A
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The Interface™
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Color Computer, or VIC-20, The interface will put your computer "On
The-Air”
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for the Apple and program boards for the others,al additional cost
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TO ORDER:
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ﬁ‘wo great
ways to get

QS5 copy
Ask:

G4HUW  KBSDN
KJ2E K61MV
K4XG  KBMKH
KA4CFF KB@TM
KASDXY W4YPL

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
you're after
more Q5's, you
should check
it out.

WA4FNP WDSDMP
WD4BKY WD8QHD
WD4CCl WBSNOV
WD4CCZ WDSDYR
W5GAI

526T Series Il
SUPER PUNCH"
Microphone
Truly a microphone
and a half! Variable out-
put that lets you adjust the
level to match the system.
The perfect 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 |l a

for AL645, must-try unit.

SH““.H
THE SOUND OF THE PROFESSIONALS ... WORLDWIDE
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
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This picture shows the primary power relay. Note the tran-
sient protection varistors and rfi filter. Relay K4, located in-
side the remote interface, controls power relay K1. See fig.
6 for its schematic.

For the Transmit subroutine, enter 5; five beeps
sound. Entering * keys the transmitter; # unkeys the
transmitter. Any digit will return to the menu.

For the Exit subroutine, enter 6; the interface con-
trol will disconnect the telephone line, tune the radio
to WWV, and wait for another call; and turn off
power if the control option sets power to off.

There are several smaller projects within this proj-
ect. | have just touched on each, but | feel there is
enough information here to reconstruct my system.
The program listing does not contain any voice syn-
thesizer coding; my system does, and it also contains
the proper card. | use the voice talker to echo back
the frequency after I've entered it, or when | stop
scanning. '

The system described in this article works reliably
without a voice synthesizer. The KWM-380's remote
interface allows frequency control only; so for now, |
only operate 10/15/20 meters USB with the antenna
connected to my tri-band beam. Fortunately, the en-
gineers at Collins left the door open for full remote-
control.

I'd like to mention what the future holds for this
system. | will add mode selection for the KWM-380,
to switch USB, LSB, or CW, along with the proper
filter and passband tuning. Also, as an addition to
this system or as a stand-alone project for the Apple,
| will have an interface to my rotator for beam-head-
ing control.

| really enjoy operating during my breaks at work;
so far I've worked about twenty countries remotely.
I've found one DX-pedition by using the scan mode.

I would also like to thank Tom McDermott, NSEG,
for his technical assistance in this project.

ham radio
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in Communications

Command and

Control Systems .+

RCA Engineers Explore the.Leading
' Edge of Technologv in:

o Frequency agilé HF antenna couplers

® Very fast VLSI frequency synthesizers

® HF-VHF-UHF spread spectrum
‘Communications radio design
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. A
-
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of you share our commitment to HF long

range’'communications and want to

- contribute to circuit and system de5|gns

of the future, contact:

Dr. U. L. Rohde (DJ2LR)

.RCA Corporation .

Government Commumcchons Systems
Mail Stop 134 -

Camden, NJ 08102
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for your peace of mind.

Determine the total wind-load area
of your antennals), plus any
antenna additions or upgrading
you expect to do. Now, select the
matching rotator model from
the capacity chart below. If in
doubt, choose the model with the
“ next higher capacity. You'll not
only buy a rotator, you'll buy
peace of mind.

ANTENNA WIND-LOAD CAPACITY
ROTATOR MOUNTED WITH STANDARD
MODEL INSIDE LOWER MAST
TOWER ARDAPTER
AR22XL 30sg ft 1.5 sq. ft.
or AR4D (.28 sq. m) .14 sq. m)
co4sil B.5sq h 5.0 s0. .
1.79 sq. m) (.46 sq. m)
HAM IV 15.0 sq. NiA
(1.4 sq.m|
2K 20.0 sq. it N/A
1.8 sqg. m)
HOR300 25050 h N/A
(2.3 sq. m|

For HF antennas with booms over
26' (B8 m) use HDR300 or our
industrial R3501.

Full details at better Amateur dealers or write:

TELEX hygain

TELEX COMMUNICATIONS, INC

) Asrt Rew oo Wowmegtin. W SEASU L) 8 A
P Ly Soreparts - C#tae 711 Covtrw Aft e Pare b 60750 Lo S S Foarcn ‘
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technical forum

Welcome 1o the ham radio Techrical Forum, The purpose of this feature is 1o help you, the reader, find answers

1o your queshions, and 10 give you a chance to answer the questions ol vour tellow Radio Amatewrs. Do you have

a question? Send it in!

diesel generator repair

Qur organization has a govern-
ment-surplus 10-kW diesel generator
in need of repair. The battery re-
charging circuitry has been complete-
ly destroyed. The unit bears the fol-
lowing markings and information.

Unit markings:
Fermont Engine Generator plant
Division Dynamics Corp. of
America
Bridgeport, Conn.
Model # J-141-1  Contract # J-141
Serial # J-141-0018

10kW 12.5KVA
PF .80 120/208V 35A
60cy. 3phase 1800 RPM

Temp. rise 70°
Generator markings:
General Electric #
LC7470B16 Type 6J
Model # 5SJ4254P22Y12 Figure 2
generator
Dia/cen. 2261 Frame 254Y
Damaged unit markings:
Fermont # 6064-0001

Please contact us if you have a unit
like this. We are in great need of any
schematics, manuals, or other infor-
mation on this unit, and will gladly
make arrangements to obtain copies
of this information.

The Division of Disaster and Emer-
gency Service is a volunteer search-
and-rescue group. We would greatly
appreciate any assistance that can be
supplied by the readers of ham radio.

Wayne Richardson

Lebanon Junction Area Coord.
Bullitt Co. Div. Disaster &
Emergency Services

Main Street

Lebanon Junction, KY 40150

another 10-meter beacon

I am writing to inform you that |
have designed and built a beacon
controller and transmitter and that it
is currently in (what | hope will be)
permanent operation on 28.208 MHz.
The beacon runs twenty-four hours a

day, seven days a week, with an in-
put power of 75 watts CW. QSL
information is transmitted along with
the beacon transmission.

| hope that ham radio readers will
find this a propagation aid; and the
presence of this signal should indi-
cate when the band is open into New
England. The antenna is a ground
plane at a height of 20 feet (6.1
meters) with 16 one-wavelength long
radials.

(I am presently looking for dona-
tions of old Novice transmitters
which might make a suitable replace-
ment for my current transmitter,
should the need arise. Keeping a
transmitter on the air continuously
can be quite taxing to transmitters
designed for Amateur use. | would
particularly like to find a Drake 2NT or
a DX-60A.)

Leonard J. Umina, WA1I0B
607 Sudbury Street
Marlboro, MA 01752

! am considering transistorizing my
old Drake TR-3 transceiver. | do not
wish to build or buy the plug-in units
that operate from the 250-volt supply
in the TR-3. | propose to rectify and
filter the 12.6-valt ac originally used
for the heaters.

The TR-3's i-f stages use 12BA6
tubes, with plate resistance of 1 meg-
ohm and transconductance of 4400
micromhos. | haven't found any sin-
gle transistor which will match these
characteristics, along with high input
impedance. Of course | would like to
use a single transistor, but | am will-
ing to use two per stage if necessary.
Can you help? — Farrell A. Buckley,
AKIN

One solution to your question is to
use the Solid State Tubes sold by
Sartori Associates, P.O. Box 2085,
Richardson, Texas 75080. They offer
a replacement for the 12BA6. Other
solutions are no doubt possible. Per-
haps one of our readers can offer a
suggestion?

ham radio



18 HTS 50 (15.2 m)

18 AVT/WBS 25 (7.6 m)

14AVQ/WBS 18 (5.5 m)

=ye

Hy-Gain broadband vertical
antennas load the new auto-tune solid

state rigs, require minimal space and provide
low angle radiation without the expense

or the problems of support structures.

18AVT/WBS (80-10 meters) The most successful vertical antenna
of all and for good reasons. Broadband performance covers the
40, 20, 15 and 10 meter bands in their entirety. Automatic 5 band
switching isaccomplished by mechanically superior, highly efficient
factory tuned Hy-Q traps with large coils for consistent perform-
ance at 2:1 or lower VSWR on 40-10 meter band edges; band-
width on 80 meters is approximately 40 kHz with VSWR below 2:1.
A factory tuned matching network for 50 ohms impedance is dc
grounded for lightning protection and reduced precipitation static.
The mechanical integrity of this antenna is so stable that perform-
ance does not change with the weather. The 18AVT withstands
winds to 80 mph (128 km/h) without guying. All stainless steel
hardware is included.

14AVQ/WBS (40-10 meters) Offers very similar construction and
the same excellent broadband performance as 18AVT over the
entire 40, 20, 15 and 10 meter bands; automatic band switching
with mechanically superior large-coil Hy-Q traps and very low
angle radiation pattern. The smaller, low visibility size also makes
the 14AVQ very suitable for roof mounting. The optional 14RMQ
roof mounting kit includes base plate, mast and radial/guy wires.
All antenna hardware is stainless steel.

18 HTS (80-10 meters. 160 meters with optional loading coil) The
superb reliability of the 18 HTS is manifest in installations now
over 20 years old. And, with the improvements we made over the
years, the 1BHTS is now better than ever. Automatic band selec-
tion is achieved through a unique stub decoupling system which
effectively isolates various sections of the antenna so that an
electrical Y4 wavelength (or odd multiple % wavelength) exists on
all bands. For example, outstanding broadband performance on
20, 15 and 10 meters is achieved with an extended % wave colli-
near. On B0 meters bandwidth is approximately 250 kHz at 2:1
VSWR. With the optional base loading coil exceptional performance
is also provided at 160 meters. The galvanized tower requires no
guying and withstands winds to 100 mph (160 km/h). A special
hinged base allows complete assembly at ground level and permits
easy raising and lowering. Includes stainless steel hardware.
WARC kits to be available

Other Hy-Gain vertical multiband antennas are available though
not shown here. The 12AVQS (20, 15, 10 meter) is similar to 1BAVT
above but with VSWR of 1.5:1 or less on all bands. The 18VS (80-
10 meter) comes with a base loading coil and may be installed on a
short mast driven into the ground. All include stainless steel
hardware.

PHASE FOR GAIN

Any two identical Hy-Gain verticals can be phased for
excellent gain and directivity. A great system for beam
performance on 40, 80 and 160 meters or for 10, 15 and
20 meters where space is limited. Send for our free
technical report "Phased Verticals"

Hy-Gain Verticals that work the world
at better Amateur Dealers.

B0 Matery

40 Meters

—-—— W

— Low Phone

20 Maters

HF Vertical Antenna SWR Curves

WLLEL

SEM/LAVEL S

TELEX

— -
din

TELEX COMMUNICATIONS, INC.

Aldrich Ave. So., Minneapolis, MN 55420 U.S A

9600 5
Europe: Le Bonaparte—Dffice 711, Centre Affaires Pans-Nord, 93153 Le Bianc-Mesnil, France

7

More Details? CHECK — OFF Page 129
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More kit qual

A triumph of price
and performance —
Heath's new HW-5400
Synthesized HF SSB
Transceiver kit makes
high technology
affordable. With more
versatile, far-reaching
capabilities, it puts
the original skill and
adventure back into
Amateur Radio...

Heath breaks the price barrier
on sophisticated transceivers,
offering the highest value for your
hamshack dollar. The slim, new
HW-5400 is a marvel of kit-form
engineering that performs like a
dream on 80-10 meters

MORE ADVANCED IDEAS
Solid state and broadbanded, the
HW-5400 incorporates more per-
formance-improving features at a
lower price than any comparable
transceiver. It's fully synthesized
for crystal stability and accuracy.
Operating in USB, LSB and CW
with automatic sideband selec-
tion, it has full break-in (QSK) for
proficient keyers, two memories
per band, power supply activation
at the Transceiver, defeatable am-
plifier relay, reverse and over volt-
age protection as well as high
VSWR forward power cut-back
circuitry for the finals

HW-5400 Transceiver

A custom microprocessor
yields flexible, fingertip control
over all phases of T/R operation

MORE CONVENIENCE
This perfection-packed kit has
many benefits. A unique dual-
speed tuning system can extract
new QSOs or fly through a band
in 1 kHz increments with 50 Hz
resolution! Split-Memory Access
lets you review and change the
transmit frequency while in re-
ceive, without missing a single
word or fragment of code. With it,
you can beat the QRM every time.
Essential vox and sidetone con-
trols are located behind the front
panel nameplate. Seven mode
and function symbols confirm
transceiver status at a glance.
The HW-5400's Frequency En-
try Keypad option allows directly-
synthesized QSY to any point in
the band, and permits fast DX

There’s more for the Ham at Heath

Also see our state-of-the-art $5-9000 Deluxe HF Synthesized Transceiver
(pictured below), which can be controlled by a computer or ASCIl terminal.

*Units of Veritechnology Electronics Corporation in the U.S.,

a subsidiary of Zenith Radio Corp.

| S e -

Please send me a
FREE Heathkit catalog

|
I Mail to:

| Heath Company, Dept. 122-014
| Benton Harbor, Ml 49022
|

|

|

Name
Address
City

State Zip

AM-436

o s s s i i

control when used
with the Split
Memory function
The matching
HWA-5400-1
Power Supply
Speaker & Digital
Clock (not shown)
provides a double-
fused source of
13.8 VDC from 120
or 240 VAC

MORE ENJOYMENT

Novice or active pro, the
HW-5400 is perfect for operators
who want a Transceiver that's
second to none, plus the pride,
knowledge and satisfaction that
come from building it yourself with
our world famous step-by-step
manuals. You may find it to be the
first microprocessor-controlled rig
with enough potential to match
the level of professionalism in
every radio amateur!

MORE DETAILS IN CATALOG

FREE! For complete details and
__ specs, get a copy of
| the latest Heathkit
e catalog. Remove
. ‘ and mail the coupon
- _..;Y//f | today or write: Heath

Company, Dept
o))/ ||| 122-994, Benton
~—— Jl Harbor, MI 49022.
Visit your local
Heathkit Electronic Center” for an
exciting hands-on tryout.

Heathkit

» 137




MAIL THIS CARD TODAY
for your FREE Heathkit® Catalogs

The new full-color Computer Catalog describes our complete line—including the
new, 16-bit/8-bit Z-100 computer! The latest Heathkit Catalog has over 400 easy-
to-build kit products for home, car and hobby uses.

D 122-019

D 307-019
COMPUTER HEATHKIT
CATALOG

il CATALOG
Hardware and software Over 400 electronic kits

Name
B Accress iHeathkit?
= - ——
State Zip

Ham Radio PC-145



= Post Office
Heathkit will not

Catalogs deliver mail
gis without stamp

Heath Company

Benton Harbor, M| 49022
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system which converts your Personal Com
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\ROHN . ‘‘fold-over”’ Towers offer
tr;beatable value. These towers
you work completely on the
ground for antenna and rotator
installation and servicing elimi-
nating the need o ing the

SEE YOU AT . Booth #71
avtont FAST=

=SCAN ( sas@
Have you tried it yet?
ATV TRANSMITTER/CONVERTER

*10 Watts Output

*Standard Frequencies Available
*Broadcast Standard Sound
*High-resolution & color video
*Regulated AC Supply Built In
TC—1 *Tuneable Downconverter & Preamp

Connect to the antenna terminals of any TV set, add a good
450 MHz antenna, a camera and there you are. ..Show the
shack, home movies, computer games, video tapes, etc

ATV DOWNCONVERTER

For those who wan! to see the ATV actlion
belore they commil to a complate station
the TVC-4 is tor you. Great lor public ser
vice setups, demaos, and getling a buddy
interested. Just add an antenna and a TV
settunedtoCH. 2.3, or 4 and plugin to 117
volts a.c. $89.00
TVC-4L extra low-noise version . . .$105 delivered in USA
HOMEBREWERS: ASK FOR OUR BASIC FOUR-MODULE PACKAGE

CALL ORWRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS, station set

up diagrams, and optional accessories which include antennas, modulators

detectors, test generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF

ALL YOUR ATV NEEDS
TEAMS: VISA or MASTER CARD by telephone or mail, or check or money order by
mail. All prices are delivered in USA. Allow three weeks after order for delivery

(213) 447-4565

P.C. ELECTRON'CS 2522 Paxson Lane,

Tom WBORG Maryann WBBYSS Arcadia, California 91006
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TECHNIQUES : 775

More and more Amateurs are
faced with the problem of getting on
the air from a location where a full-
size antenna cannot be erected.
What'’s the answer? Stay on 2 meters
and work the local repeater? If only
the high-frequency antenna could be
magically reduced in size!

Mini-antennas have been used on
the high-frequency bands for a long
time, the most compact type being
the loaded whips for maobile service.
While these ultra-short antennas do
work, their efficiency is very low (of
the order of one or two percent} and
their bandwidth is very restricted. As
the antenna shrinks in size, compared
to the length of the radio wave, effi-
ciency drops and bandwidth de-
creases. However, it is possible to
strike a compromise and achieve
good efficiency in an antenna that is
smaller than the classic balf-wave
dipole.

the loaded antenna

Serious investigation of the coil-
loaded short antenna started about
1933 when the Generat Electric Com-
pany developed experimental radios
for the new mobile police communi-
cations system working on the ““ultra-

52 & April 1983

high”’ frequency of about 35 MHz. A
summary of the results appeared in
the September, 1934, issue of QST.
The investigation was continued in

100 REM PROGRAM FROM CO MAG DEC 1381 BY DICK SANDER, K3GY
20@ REM PUT ON TRS-82 AND EXPANDED BY WGEDE FOR WEBAL

40@ CLS

50@ PRINT! #%  LOADED DIPOLE DESIGN PROGRAM  ##"
®1¢ PRINT

%20 PRINT "TWIS PROBRAM REDUCES ANTENNR TO 1/2 ACTUAL S1ZE AND"

825 PRINT

53@ PRINT "INGERTB THE COIL IN THE CENTER OF ERCH S1DE”
600 PRINT

700 INPUT"HOW MANY FREQG ARE YDU BOING TO INPUT (1@ MAX)"32
71@ FOR I=1 0O Z

720 PRINT “FREQ #3131 INBUT F(D>

730 NEXT

132@ X=((234/F)-8)
1420 Y= ((As2) ~B)

14358 IF D)@ THEN 2109

1500 INPUT'DD YOU WANT TO USE THE WIRE TABLE ( ¥ OR N }*3Y$
160® IF YSw 'y~
1700 IF ¥ THEN GOBUB 4300

1800 1F Y$='v" THEN 2100

1990 IF Y$=“N" THEN 21@Q

200@ GOTO 1390

2100 Si=1.E+6/ (68%3. 1415+3%F+2)

2200 S2=1/X#(LOG(24%X/D)~1)

2328 S3=(1-FeB/236)t2-1

2400 S4=1/Yw(LOG{R24#Y/D)~1)

2500 SB=(ver/234) 121

2600 SEeS1w(S2e53-T4en%)

2658 IF I= THEN 270¢

2660 BOTO 2703

2720 LFRINT" FREQ", "TOTAL", , "COILY, “WIRE"
27@L LPRINT* MHZ", *LENGHT®,"TQ", "y "DIAM. "
2702 LPRINT, “FEET", "COIL", “UHY", "INCHES"

2703 LPRINT

2705 LPRINT F, 8, K, 56,0

2900 NEXT 1

2901 END

309@ PRINT

3120 INPUT “WIRE GAUGE (#i@ TO #22) "D

3200 IF Dw1Q THEN Da, 1011RETURN

3300 IF De1d THEN D=.081:RETURN

3400 1F D=14 THEN D=, 064:RETURN

3%@0 IF D=1§ THEN D= 258:RETURN

3600 IF D=18 THEN Da,Q42:RETURN

3700 IF D=2@ THEN D=, @331RETUAN

380e IF D=22 THEN D=.@23tRETURN

3920 PRINT

40P PRINT“WIRE GAUBES MUST BE AN EVEN"

4190 PRINT'NUMBER IN THE RANGE 1@~22"

4200 PRINT:PRINTI BOTO 2000

4300 PRINT

44@® INPUT"WHAT IS THE ELEMENT DIAMETER [N INCHES“|D
4309 RETURN

fig. 1. Loaded dipole program for the
TRS-80.

1940 by the National Park Service.
The N.P.S. wanted 2-4 MHz mobile
operation for the mountainous re-
gions of the National parks, many of
which exhibit VHF blind spots.2

The conclusions of both these in-
vestigations point up that a very
short, loaded antenna could be made
to work well provided it was properly
designed. One of the main require-
ments of proper design was that a
high-Q loading coil be used, and that
it be placed near the center of the an-
tenna section.

It was there that the matter rested
until Jerry Hall, K1PLP, published a
classic article in the September, 1974,
issue of QST, giving a procedure for
determining the inductance of a
loading coil no matter where it was
placed in an antenna.® Jerry's exam-
ple used a dipole instead of a mobile
whip. This interesting mathematical
exercise was converted into a com-
puter program by Dick Sander, K5-
QY, and published in the December,
1981, issue of €Q.% The short, loaded
antenna had finally arrived.

loaded dipole program
for the TRS-80

Dick’s program was designed to be



used with an Apple Il computer, but
my good friend Dick Rasor, W6EDE,
easily converted it for use with the
TRS-80 (fig. 1). A little work with the
program showed up some interesting
aspects of the loaded dipole which
previously had been obscured by the
difficuity of the mathematics. These
difficulties were now reduced to
punching a few computer keys!

An illustration of the loaded dipole
is given in fig. 2. For simplicity, the
loading coils are located midway
down the arms of the dipole: early ex-

fig. 2. Loaded dipole with loading coils
placed one-half the distance from the
feedpoint (F-F} to the end. Distance A is
one-quarter wavelength.

periments indicated this was the best
place to put a loading coil if the
assembly was to avoid becoming me-
chanically too complex.

A computer run of the antenna de-
sign shows why coil placement is crit-
ical. Fig. 3 plots coil placement
against coil inductance. One limit on
where the coil can be placed is seen
at point 1, the feedpoint of the anten-
na. A feedpoint-loaded dipole places
the coil at the point of maximum cur-
rent, where the stored magnetic ener-
gy is high. A minimum value of induc-
tance is required to establish reso-
nance there, but — unfortunately —
the portion of the antenna that does
the most radiating is the portion with
the maximum current. Winding it up
into a coil reduces the radiation resis-
tance, reduces bandwidth drastically,
and leads to high antenna losses,
principally because the coil will have
relatively high loss no matter how
well it is built.

Farther out along the antenna, the
stored magnetic energy decreases
and the inductance required in any
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fig. 3. Inductance increases as the coil moves outward from the center of the loaded
element. The increase in inductance is linear until coil reaches the center point of the
element, and then it increases rapidly approaching the tip. If the coil is placed at the
tip. inductance would theoretically have to be infinite. Coil loss increases with induc-
tance, and point 2 on curve represents a practical compromise. Point 1 is for base

coil placed there increases. At the
same time, more of the high-current
center section of the antenna is per-
mitted to radiate. Antenna efficiency
rises and the radiation resistance in-
creases. Good!

But observe what happens when
the coil passes the center point of the
dipole leg (point 2). Now instead of
increasing somewhat linearly with
distance, the coil inductance in-
creases rapidly. When the coil is
placed near the end of the antenna
(0.3) the required inductance value is
more than seven times the value re-
quired for center {base) loading, and
more than three times the value re-
quired when the coil is placed near
the midpoint of the element.

It is tempting to place the loading
coil near the tip of the antenna ele-
ment; then, the whole element sec-
tion has a high value of current in it,
and this is thought best for antenna
efficiency. But imagine a 925-uH in-
ductor at 3.5 MHz. It would be four
inches in diameter and have nearly
two-hundred turns on it. The length
would be over a foot, depending
upon wire size. Placing such a coil at
a high potential point in an antenna
would resuit in fireworks: corona and
brush discharge would occur with but
a few watts of power applied. (And
the coil would probably burn up after
dust and dirt collected on it. In fact,
all that would be required to do the
job would be fog or rain.)

Fig. 4 shows the inductance of
coils needed to make a haif-size
dipole for the various high-frequency
bands. Although the antenna is not
thereby reduced to its theoretically
smallest size, this will show how an
antenna can be cut fifty percent in
size and still do a good job.

The computer printout that derived
fig. 4 was based on an antenna using
No. 16 wire for the coils and flattop. If
a larger size wire is used, the tip sec-
tions of the antenna should be short-
ened a few inches (this is not critical).

With this data, a short dipole for
3.8 MHz works out to be about 61
feet 6 inches (18.94 m) long. The
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loading coils are each 40.1 yH, and
they are placed 15 feet 4% inches
{4.69 m) from the center of the insu-
lator.

How do you wind a 40.1-uH coil?
There's a computer program for that,
no doubt, but [ don’t have one at
hand. However, the simple formula
shown in fig. 5 will do the job.

feeding the loaded
dipole antenna

With a portion of the antenna
wound up into a loading coil {L), the
radiation resistance of the antenna
drops drastically. For this design, the
feedpoint resistance (composed of

the radiation resistance plus the loss -

resistance of the coils) is about 22
ohms. This figure varies with height
of the antenna above ground. Taking
this value as par, the inductor-match
system (hairpin match) developed by
Gootch, Gardner, and Raberts will do
the job.® For this antenna design, an
inductor of about 44-ohms reactance
(Lo) is placed across the antenna
feedpoint. At 3.8 MHz, this corre-
sponds to a coil of 1.86 xH. The reac-
tance of the coil is derived from the
graph in fig. 6.

Since the inducto-match is a sim-
ple L-network, the capacitive portion
of the circuit is achieved by slightly
shortening the antenna. Four inches
off each end is about right, and the
completed antenna is shown in fig. 7.

complete TRS-80 program
for all bands

Using this information as a starting
point, some smart computer pro-
grammer can develop a complete
TRS-80 program which includes the
design of the inducto-match coil.
And, in addition, the program might
be further expanded to include large-
diameter elements. This will permit
vertical antennas composed of alumi-
num tubing to be quickly designed for
the lower frequency bands. I'll be
happy to hear from anyone who com-
pletes this task.

no-code ham license?

A lot of fiak is flying around about
the so-called no-code license pro-
posed by the FCC. The arguments
against a no-code license seem to fall
into two categories:

1. | had to pass a code test, so why
shouldn’t the next guy?

2. A no-code license will open the
door to CB operators, who will ruin
the ham bands.

| won’t comment on the first argu-
ment, or the accompanying argu-
ment over tradition; others can fight
that battle. But | would like to discuss
the second argument that a no-code
license would open the door to CB
operators, who will ruin the ham
bands.

YO Y 7{ 2a X = 2nfL

(PR WHEN f= MHZ AND
L suH, THEN
2,2 L X
atn -
LiuH) = 6.281

So + 10b

n = NUMBER OF TURNS

fig. 5. Formula for calculation of small
close-wound coils for a given value of
reactance, when f in MHz is known.

total center coil wire
length to coil inductance diameter
frequency feet feet uH inches
1.82 128.57100 32.14290 91.88680 0.058
3.51 66.66670 16.66670 43.87170 0.058
3.80 61.57900 15.39470 40.10240 0.058
7.15 32.72730 8.18182 19.53040 0.058
10.11 23.14540 5.78635 13.12140 0.058
_ 1417 16.51380 4.12844 8.88137 0.058
18.11 12.92100 3.23026 6.67597 0.058
21.20 11.03770 2.75943 5.55306 0.058
24.95 9.37876 2,34469 4.58680 0.058
28.60 8.18182 2.04545 3.90515 0.058
fig. 4. Computer-derived table of the inductance values of coils needed to make a
half-size dipole.
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Perhaps this is true. But perhaps
the CBers don’t want to work in a
VHF ham band! How about that!

It is very instructive to tune across
the hf spectrum with an “‘all-wave”
receiver. Anyone who does will note
that there’s a tremendous amount of
illegal sideband activity between 26.2
MHz and 27.99 MHz. | believe there
are more unlicensed stations in this
portion of the spectrum than there
are licensed stations in all the ham
bands, at any one given time. This
portion of the spectrum is jammed
with thousands of signals.

These pirate operators are called
““CBers.”” Perhaps this is an inaccu-
rate epithet. | doubt if the majority of
them have a CB license, and | prefer
the term pirate. That does not imply
CB operation. Be that as it may, the
point | am bringing out is that these
pirates operate wherever they wish,
using modified ham gear. If they
want to work on 144 MHz, or 220
MHz, they will do so — regardless of
whether or not a no-code license
exists.

When the sunspot count drops and
the MUF falls, the 11-meter region
will be barren of long-distance con-
tacts. What will the tens of thou-
sands of pirate operators do then? Go
to the new no-code ham license? |
doubt it.

Already many pirate operators in
Europe are using the 6.6 to 6.8 MHz
portion of the spectrum for SSB op-
eration. The pirates tend to avoid the
ham bands. They operate in the large
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fig. 6. The coil-loaded dipole forms a portion of a network whose input impedance
over a small frequency range is close to 50 ohms. The loaded dipole, A, has a low
value of radiation resistance and loss resistance, which appears at feedpoint A-B.
This low impedance can be made part of an equivalent parallel resonant circuit in
which the total feedpoint resistance appears in series with the reactive branch of the
circuit. 8: The input impedance of such a circuit varies nearly inversely with the radia-
tion resistance of the dipole, thus the low value of feedpoint impedance can be trans-
formed to a larger value to match the line impedance. C: The dipole appears as a
capacitive reactance by shortening the element past its resonant length. The inductor
L2 consists of a small coil placed across the terminals of the dipole. The reactance of
the matching coil is a function of the feedpoint resistance of the antenna. D: The
dashed line is the example given in the text. Apply reactance value to formula given
in fig. 5.

60'10" (18.55m) ———

1.86uN

15'4 172"
(4.69m)

£ F

fig. 7. Compact, coil-loaded dipole for 3.80 MHz. Tip length is adjusted for minimum
SWR at design frequency. Coil is wound with No. 16 (M1.3) wire per data in fig. 5.

spaces in the commercial and point-
to-point regions, where few if any
signals exist.

| say that the fear that pirates might
invade ham radio via the no-code li-
cense is unfounded. They will come
in only if they want to, regardless of
the license structure, and my predic-
tion is that there are more attractive
places in the radio spectrum for them
to occupy than a ham band. So |
don’t see the foundations of ham
radio crumbling because a no-code
license is introduced.

As time goes on the number of pi-
rate stations will increase, because
the various communications authori-
ties throughout the world seem pow-
erless to stop them. A few pirates will
inevitably invade the ham bands from
time to time, but this will have noth-
ing to do with the Amateur Radio
licensing structure. The problem has
been swept under the rug up to now,
vet it increasingly involves all the
radio services. Pirate radio includes il-
legal broadcasting on medium and
shortwave and VHF. In Europe, pirate
broadcasting clogs the fm band and
the quieter broadcast band channeis.
There are pirate television stations in
operation in Europe, and Central
America is full of illegal broadcasting.
So far, radio hams are lucky; little of
this trash has fallen in their bands.
The pirates prefer to go where they
can operate under less scrutiny than
in a busy ham band.

So don’t worry about a VHF no-
code license. The pirate operators
have more alluring possibilities open
to them than competing with hams in
a short-range, line-of-sight service.
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a microprocessor
repeater controller

A versatile controller
for two repeaters

56 B Aprii 1983

Our radio club recently relocated its 2-meter
repeater to a site with a much higher antenna. The
repeater committee decided to make major improve-
ments in the control system to accommodate this
move. We had a 220-MHz repeater also under con-
struction, and would need a controller for that sys-
tem as well.

The original controller was a small, wire-wrapped
board using 556 timers, some counters, and a ROM
for the CW identification. Remote control was by
phone line and was not sophisticated. Past experi-
ence with this system indicated that adding any sim-
ple function would be a major task. Microprocessor
enthusiasts in the club had the solution: build one
microprocessor-based controller for both bands!

The final design may be expanded upon easily. In
addition to the hardware description, | wouid like to

By Bill Warner, KB5F, 5418 Vineridge Place,
Garland, Texas 75042



share some of our thoughts and decisions that went
into creating the final design.

the design approach

Deciding to use a microprocessor as a controller
was easy. In the long run if would be cheaper, and
it's easier to add features by reprogramming than to
add separate pieces of specialized hardware. Some
new circuitry would be needed as features were
added, but such circuitry would be simple interfaces.

Reliability would be good, thanks to the high relia-
bility of digital circuits and the lower parts count per
function (compared with standard small and
medium-scale integrated circuits). Two decisions
had to be made: which microprocessor to use, and
what features to include in the new controlier.

selecting a microprocessor

The microprocessor we finally decided on would
have to be easy to program in assembly language,
have a simple input/output (I/0) structure, and be
supported by good development software. The
microprocessor instruction set should be able to han-
dle reentrant programming, allowing one program
module to share multiple data sets.

The Intel 8080, Zilog 280, Motorola 6800, and
Texas Instruments 9900 microprocessors were all
candidates for our application. The 8080 or Z80 at
first appeared to be the best choice. A friend had
built an 8080 controller six years ago for the
WRBANW repeater in Columbus, Ohio. The pragram
listing used for that controller was available and
could have been converted for our needs. Several
club members had 8080 systems that they used for
software and hardware development. A major draw-
back of the 8080 was its I/0 structure and the diffi-
cuity of writing clean, reentrant code for it.

The Z80 has few of the shortcomings of the 8080.
It can set and test single bits in operands, has an
indexed addressing mode, and aliows |/Q port ad-
dresses to reside in one of its internal registers. Re-
entrant programming is easier with it. Unfortunately,
none of the club members had Z80 support software
at that time.

The 6800 was not really in the running. None of
the club members were familiar with it; we would be
starting from scratch. This doesn’t mean the 6800
won’t work for this application. The WR8ANW re-
peater group, mentioned earlier, has completed a
6800-based controller.

The TMS9980 was our final choice. It is easy to
write reentrant code for the 9900 family since any
register may be an index. Interrupts are easily han-
dled. Since all general purpose registers are in mem-
ory, the only registers saved on interrupt are the pro-

2 METER 220 MHz
ANTENNA ANTENNA
2 METER 220MHz
DUPLEXER DUPLEXER
2 METER 220 MHz
REPEATER REPEATER
x <) x 4
z o S
2 S 3 S
-
o| al 8 31 g 8
MICROPROCE SSOR - BASED rs-232
CONTROLLER TERMINAL
KEYBGARD, PRINTER
PHONE ORIGINAL CONTROLLER M TENANGE
L MAINTENAN
Live ——* (ON-LINE BACKUP) ce
(REMOTE

SHUTDOWN)

fig. 1. Overall system block diagram of the K5QJl
double-frequency VHF repeater. New controller in-
cludes a keyboard/printer terminal for logging and
maintenance. Original controller on-line for backup.
Telephone remote shutdown disables entire system.

table 1. CRU address decodes in TMS9901 PSI. Addres-:

ses are in hexadecimal.

CRU hardware R12

address contents device

00 (4} —
20 40 —
40 80 9902(A)
60 co 9902(B)
80 100 9901
AQ 140 —
co 180 —
ED 1Co —

gram counter, status register, and workspace point-
er. These three restore automatically after interrupt
servicing, reducing the programming load. And, sup-
port software which became available to the club on
a larger 990 minicomputer proved to be a valuable
tool when it came time to assemble and edit the con-
troller programs.

a choice of features

A list of the minimum functions required for our
application was drawn up. These included CW iden-
tification, a variable time-out timer, a beep to indi-
cate time-out, timer reset, and a status-logging rou-
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fig. 2. Block diagram of new microprocessor controiler. Architecture allows expansion for future functions.
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tine to print hourly status reports on a terminal. The
time of day was added to the CW ID since there
would be a counter keeping track of time in the pro-
gram.

Keeping the original controller, modified to oper-
ate as a backup, would retain telephone line shut-
down with the ability to disable the repeaters regard-
less of which controller was operational.

Fig. 1is the repeater system block diagram. [t was
constructed so that adding new features would
cause only a few hours of downtime. New program-
ming may be installed while the backup controller
handles the repeater. Some of the new features in-
clude a tone decoder, a modem for RTTY 1/0 and
control, and even a voice synthesis module.

We had defined the general system; features were
chosen and the microprocessor would use TMS9900
family components. This left only the hardware de-
tails to design.

build or buy?

Texas Instruments makes several single-board
microcomputers. The TM990/100 and TMS990/180
boards have a small prototyping area where additional
interface circuitry can be built. Each has plenty of on-
board EPROM and RAM for program operation.

The final program would be burned in the EPROM,
but | wanted to put the program in RAM first to do
the final debugging and passible patching. The tem-
porary RAM test-space would be free after program
verification. The free RAM could then be used for
other functions, perhaps as a message storage area
for RTTY users. The only way to get enough check-
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out RAM with the TM390 boards is to add at least one
additional board.

Designing and wire-wrapping a single board with
enough memory and I/O components to meet the
basic criteria seemed the best way to proceed. It
would include enough circuitry to bring address,
data, and control lines off the board for later addi-
tions. Later features could be added using separate
boards.

Fig. 2 is the single-board controller block diagram.
Memory and [/O addressing are similar enough to
the TM990 board series to allow using the TIBUG™"
monitor ROM for program check-out, and also allow
the final debugged control program ROMs to be in-
stalled and run on the TM990 board.

solidifying the design

Figs. 3, 4, and 5 are the schematics for the con-
troller board. Signal mnemonics connect the three
main schematic groups. Two edge connectors, P1
and P2, connect the controller to the rest of the sys-
tem. Details begin with fig. 3. The controller chassis
is seen in phata 1.

The Central Processor Unit (CPU} is a TMS9980
with an 8-bit data bus and addressing to 16K (16,384)
bytes, more than sufficient for this application. CPU
clock frequency is 10 MHz, from the crystai-con-
trolled inverter oscillator in U8. External device clock-
ing is available at U20-22, marked 03.

The CPU resets by interacting with peripheral inter-
faces, shown in fig. 5. Power-on reset for these in-

*TIBUG is the Texas instruments debugging utility.
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fig. 4. Memary and expansion bus interface. Bus buffers and transceiver may be added later. U31 and U32 are minimum re-
quirements for RAM, U25 and U26 minimum for ROM.
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photo 1. Top view of controller chassis with power supply.
New controller is long board in second slot. Stand-offs pro-
tect wire-wrap pins on IC sockets, First slot contains old
controller, smaller board toward chassis rear. Small board
in first slot toward front panel contains LED resistors and
wire connections to front panel. Empty slots are for future
expansion. Edge-connector socket pairs wired in parallel
with P1/51 toward front.

terfaces is provided by Schmitt-input gate U9A, R1,
C1 through U8BA and U10B to the RSTI line. A nor-
mally open reset switch may be added for testing.
RESET at P1-20 to reset future external circuits.

The failsafe timer one-shot at U21 is re-triggered
by the program through FSSTRB every 16.7 millisec-
onds. As long as the controller is operational, RPTDIS
at P1-41 remains low and disables the backup con-
troller. Controller failure will make RPTDIS high and
enable the backup; a TTL pull-up resistor is located in
the backup controller.

Flip-flops U2 and U3 generate proper LOAD timing
for the interface chips with the help of decoder U5
and gate’ U9B. The ready signal input to the CPU
(U20-39) must be high for normal operation with
memory; the low state causes a CPU wait mode, to
allow for access with slow memory. AND gate U10C
keeps the ready signal high via the failsafe one-shot
and expansion signal EXTRDY.

RAM is organized in 1K banks, chip-pairs selected
by U12. ROM is in 2K banks, selected by U13 and
U14. ENDB is a fourth 2K bank select for expansion.
U6 selects the interface chips and is wired for select-
ing one of three 32-bit CRU I/0O bit groups. Address-
ing is detailed in the last section.

memory and bus expansion

Fig. 4 is a simplified memory schematic. Static
RAM uses 2114 devices having a 1K by 4-bit struc-
ture. Address lines A4 to A13 and write enable WE
are common to all RAM chips, but data bus lines

must be split as indicated. RAM chip select lines
RAMO to RAM7 must be common only to a pair of
2114s,

All ROM pins except chip selects ROMD to ROM2
are common. Either a 2516 or 2716 EPROM may be
used for ROM, but there is a slight programming dif-
ference between the two. Both RAM and ROM may
use 450 nanosecond access time devices.

A minimum system must have U25, U26, U31, and
U32 installed. All memory sockets are wired for ease
of check-out. The board in photo 2 shows 4K RAM
installed for program verification. The memory map
isseenin fig. 4A.

Bus transceiver U24 and bus buffers U28 to U30
are needed only if expansion is considered. R21 must
remain to hold EXTRDY high if U30 is removed.

talking to the rest
of the system

The TMSS8901 Programmable Systems Interface
(PSI) is the key device in fig. 5. It provides interrupt
masking, priority encoding, |/ O ports, and an interval
timer in one package. It also handles interrupts from
the TMS9902 Universal Asynchronous Receiver/
Transmitter (UART) at U17 and U18.

The 9901 communicates with the CPU through the
CPU’s communications register unit (CRU), an inter-
nal serial interface within the 9980. (The CRU opera-
tion is covered briefly later in this article, but the
reader is referred to the reference for detail.)

The open-collector buffers to the repeaters and

HEXADECIMAL

ADDRESS
0000 -
2516
0800 EPROM 0 Required for repeater
2516 control firmware
1000 EPROM 1 il
2516 T wired for future
1800 EPROM 2 control firmware
MEM. MAPPED 1/0 7 wired for future
__-_-;\IBT_U_S_EE-__-_- memory-mapped
2000 4 1/0 devices
RAM 0 i
RAM 1
RAM 2 RAM used for initial program
a | debugging.
RAM3 L
3000 May be used by
RAM 4 future enhancements.
RAMS
RAM 6 -
3FFF RAM 7 ] Required RAM for repeater
control

fig. 4A. Memory map of controller. Monitor ROM lo-
cated in $0000 to $07FF address. Minimum RAM in ad-
dress location $3D00 to $3FFF ($ = hexidecimal).
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fig. 5. Interface circuitry and power supply connections. UART in U18 used mainly for internal timer. RC filter for CW ID
tone (1DOSC) should be isolated to minimize digital noise. A minimum of one 0.01 4F bypass per three ICs is recommended
on entire board.
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front panel controls are identical circuit groups to
each repeater. Mnemonics for the signals have an A
suffix for the 2-meter repeater, a B suffix for the 220-
MHz repeater. Direct repeater controls are PTT (push
to talk), IDOSC (ID tone or ‘oscillator’), and SQOP
(squelch open). Other signal lines in each group refer
to the front panel controls and indicators shown in
fig. 6A and in photo 3.

PTT is low to transmit. Pull-up for the open-collec-
tor buffers (U16E and U15D) is provided within the
repeater chassis. The CW identification tone is pro-
vided by programming the first-level interrupt period
of 512 microseconds for a square-wave frequency
just under 1 kHz. RC filtering at the IDOSC output
_ produces a triangular waveform with an amplitude of
about 5 volts peak-peak.

Remote shutdown is common to both controllers,
but the direct telephone interface is within the old
controller. Two rings on the landline will cause
SHUTDOWN to go low, disabling the main controller.
SHUTDOWN is TTL-compatible but requires R18 to
hold U19-20 high when the backup controller is
removed.

photo 2. Photo of controller board made just before
final circuit freeze. All ICs are socketed on prototype
board. Except for supply bypass capacitors, all discrete
components mounted on DIP plugs. Number labels
waere construction references.

[

photo 3. Front view of front panel controls and indicators.

The RS-232 terminal connections (completed in
fig. 6C) use high-voltage buffers in U22 and U23 for
an ASR-733 terminal. Other devices can be used to
interface the UART at U18. The terminal is connected
directly to the new controller, and not used in the
backup.

The power demand of the single-board controller
is3Aat +5Vdc, 2mA at -5 Vdc, 0.2 A at +12
Vdc, and 0.1 A at — 12 Vdc. The +5 Vdc supply
demand is dependent on the amount and type of
memory. A well-regulated supply should be used,
but the current should be calculated for your own
configuration,

manual control and indication

The front panel controls are not an absolute re-
quirement, but do provide local control for testing
and a quick indication of operation.® The 2-meter
control and indication is shown in fig. 6A; the 220
MHz arrangement is identical except for intercon-
necting pins.

The condition of the ENABLE switch is periodically
read by the program. Switch status, shutdown sig-
nal, and a flag in memory will determine if the partic-
ular transmitter should be turned on when requested.
The ENABLE status is displayed by the program as a
check of all conditions.

The XMIT display lights up whenever a repeater is
transmitting. The TEST switch controls two methods
of transmit: manual — without microprocessor con-
trol — if the switch is held to the left, or simulation of
squelch-open with processor control if it is held to
the right. The SQOP display indicates the latter simu-
lation, or normal squelch-open condition, of the
repeater. '

The ID LED is driven from the same source as the
audio tone. Since this signal is a fifty-percent duty
cycle, the current limiting resistor is smaller, creating
a more uniform brightness.

Four keyboard commands are recognized. An
operator can type U on the terminal to update the
time, T to print current program time, M to modify
the clock, and S to print the current system status.
Other entries are ignored. The time correction is the
number of seconds to be added to the internal clock
each day; there is no provision for tweaking the sys-
tem clock frequency.

construction

The controller was wire-wrapped on a prototype
board, as shown in fig. 7 and photo 2. Bypass ca-
pacitors for the +5 V supply line were soldered di-
rectly on the board, one for every three ICs and one

*User-friendly controls and terminal commands benefit the non-computer-
ist in your repeater committee
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-fet's. Units furnished
wired and tuned to ham band. Can be easily
retuned to nearby freq.

Models LNA( ),
P30, and P432
shown

).

Tunable
Model Freq Range _MNoise Figure Gain Price
LNA 28 20-40 0.9 dB 20dB $39.95
LNA 50 40-70 0.9 dB 20dB $39.85
LNA 144 120-180 1.0dB 18dB $39.95
LNA 220 180-250 1.0dB 17dB $39.95
LNA 432 380-470 1.0 dB 18dB $44.95

ECONOMY PREAMPS

Our traditional preamps, proven in years of
service. Over 20,000 In use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2 dBorless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

® P30K, VHF Kit less case $14.95
® P30C, VHF Kit with case $20.95
® P30W, VHF Wired/Tested $29.95
® P432K, UHF Kit less case $18.95
® P432C, UHF Kit with case $24.95
® P432W, UHF Wired/Tested $33.95

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add “B" to model #.

HELICAL RESONATOR
PREAMPS

ﬁ“ﬂ‘}

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
similartothe LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity while reducing intermod
and cross-band interference in critical appli-
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = 12 to 15 dB.

Mode! Tuning Range Price

HRA-144 143-150 MHz $49.95
HRA-220 213-233 MHz $49.95
HRA-432 420-450 MHz $59.95

e Call or Write for FREE CATALOG

(Send $1.00 or 4 IRC’c for overseas mailing)

Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF = 2 dB or less.

Antenna Receiver
Input Range  Output
28-32 144-148
VHF MODELS 50-52 28-30
Kit $44.95 50-54 144-148
'S 144-148 28-30
LossCasestoss Wi
° 144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222-226 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30
T T 435-437 28-30
Kit $54.95 432-438 144-148
Less Case $49.95 432-436 50-54
Wired $74.95 439.25 61.25

SCANNER CONVERTERS Copy 72-78, 135-
144, 240-270, 400-420, or B06-894 MHz bands
on any scanner. Wired/tested Only $79.95,

SPECIAL FREQUENCY CONVERTERS made
to custom order $119.95. Call for details.

SAVE A BUNDLE ON

VHF FM TRANSCEIVERS!

FM-5 PC Board Kit - ONLY $159.95
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for BM, 2M, or 220

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $59.95

of
PEP‘T While supply
P\E lasts, get $59.95
cabinet kit free when

you buy an FM-5 Transceiver Kit.

Where else can you get a complete transceiver

for only $159.957

® Orderbyphone ormail ® Add $2 S & H perorder

(Electronic answerin