


the world’s finest
Amateur linear amplifier?

We think it is...and we think you'll agree with us. e oo ™ e

nctured shave

Ever since we made our first Amateur amplifier almost 20 years ago, our goal has been to make the finest,
most rugged and reliable amplifier possible. Now with the 3K Classic we have accomplished this. it
contains all of the famous Henry amplifier features plus the magnificent 8877 tube, rugged heavy duty
power supply components and advanced antenna switch relay for semi break-in on CW. This is the
amplifier of every Amateur’'s dreams! Hubect fo FOC type acceplance
The 3K Classic/X with heavy duty power supply and 10 meter operation is available for sale outside the
USA where FCC type acceptance is not required.

v e The 2K Classic represents the culmination ot years of
2“5@? EK (:EaSSlC experience in developing, manutacturing and improving

the 2K series. Itremains as always a “workhorse”, engineered and built to loaf along at full legal
power for days or weeks without rest. A look inside shows why! Itis truly a “Classic” amateur
amplifier. Heavy duty, top quality components along with its rugged construclion assures you
frouble free operation. it will put your signal on the air with greater strength and clarity than
you ever dreamed possible. The 2K Classic operates on all Amateur bands, 80 through 15
meters {exporl models include 10 meters). Price $1295.00

7;,;3;7}‘:7 ~.Another fine member of the famous Henry Radio family of superior
Al EKD'S mplifiers. And we're still convinced that it's the world's finest linear in
its class. The 1KD-5 was designed for the amateur who wants the quality and dependabillity of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter weight and lower price and who will setile
for a [ittle less power. But make no mistake, the 1KD-5 is no slouch. its 1200 watt PEP input (700
watt PEP nominal output) along with its superb operating characteristics will still punch outclean
powerful signals...signals you'll be proud of. Compare its specifications, its features and iis fine
components and we're sure you will agree that the 1KD-5 is a superb value at anly $695.

g We have been suggesting that you look inside any amplitier betore you

' 1"’;’?{‘ ZKD'S buy it We hope that you will. It you “lift the lid” on a 2KD-5 you will see

only the highest quality, heavy duty components and cereful workmanship...attributes that

promise a long life of continous operation in any made at full legal power. The 2KD-5 is a 2000 watt

PEP input (1200 watt PEP nominal output) RF linear amplifier, covering the 80, 40, 20, and 15 meter

amateur bands. It operates with two Eimac 3-500Z glass envelope triodes and a PI-L plate circuit
with a rotary sliver plated tank coil. Price $345.

Henry amateur amplifiers are available from select dealers throughout the U.$. And don't
forget the rest of the Henry family of amateur amplifiers...the Tempeo 2002 high power VHF
amplifier and the broad line of top quality solid state amplifiers. Henry Radio also offers the 4K-
Ultra and 3K Classic/X superb high power H.F. amplifiers and a broad line ot commercial FCC
type accepted amplifiers for two way FM communications covering the range to 500MHz.

2050 S. Bundy Dr., Los Angeles, 1CA 90025 {213i B20-1234

931 N. Euclid, Anaheim, CA 9280 {714) 772-9200
Butler, Missouri 64730 (816} 679-3127

TOLL FREE OROER NUMBER: {800] 421-6831 Prices subject to rhange without notce
Far all states except Califormia.
Galif. residents please call collect ¢n our rpgu!aj’ numbers,
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Miniaturized, 5 memories, memory/band scan

The TR-7730 is an incredibly compact,
reasonably priced, 25-watt, Z-meter FM
mobile transceiver with five memories,
memory scan, automatic band scan, UF/
DOWN manual scan from the microphone,
and other convenient operating features.
TR-TT30 FEATURER:
» Smallest ever Eenwood mobile
Measures only B5-3/4 inches wide,
2 inches high, and 7-3/4 inches deep, and
weighs only 3.3 pounds, Mounts even in
the smallest subcompact car, and is an
tdeal combination with the equally com-
pact 'I'R-8400 synthesized 70-cm FM
mnobile transceiver,
» 25 watts RF output power
fven though the TR-7730 {8 50 compuact,
it still produces 25 watts output for
reliable mohile eommunications. HYLOW
power switch selects 25-W or 5-W output,
= Five memories
May bie operated in simplex mode or
repeater mode with the transmit fre-
quency offset 2600 kHz. The fifth

memory stores both receive and transmit
frequency independently, to allow opera-

tion on repeaters with nonstandard splits.

Memory backup terminal on rear panel.
Memory scan
Automatically locks on busy memory
channel and resumes when signai
disappears or when SCAN switch is
pushed, Scan HOLD or microphaone PTT
switch cancels scan.
Extended frequency coverage
Covers [43.900-148 9495 MHz in
switchahle 5-kHz or 10-kHz steps, allow-
ing simplex and repeater operation on
some MARS and CAP frequencies.
Auntomatic band scan
Scans entire band in 5-kHz or 10-kHz
steps and tocks an busy channel. Scan
resumes when signal disappears or when
SCAN switch is pushed. Scan HOLD or
microphone PTT switch cancels scan.
UP/DOWN manuai scan
Wwith UP/DOWN microphone provided,
manually scans entire band in 5-kHz or
10-kHz steps.
= Offgset switch

Allows VFO and four of five memory

-]

[

L]

L]

frequencies ta be oftset 600 kiiz for
repeater access (or to be uperated
simplex) during transmit mode.,

+ Four-digit LED frequency display
{ndicates recetve and transmit [requency
during simplex or repeater-offset
operation.

= §/R¥ bar meter and LED indicators
Rar meter of multicolor LEDs shows,
relative receive and transmit signal ievels.
Other LEDs indicate BUSY, ON AIR, and
REPEATER affset.

+ Tone switch
Activates internal subaudible tone
encoder (not Kenwood-supplied).

Optional accessories:

* MC-46 16-button autopatch [DTMF)
UF/DOWN microphone

* §P-40 compact mabile speaker

« RPS-7 fixed-station power supply

More information on the TR-7730 and
TR-8400 is available from all authonzed
dealers of Trio-Kenwood
Communications, Inc.,

1111 West Walnut Street,

Compton, California 90220,

Synthesized 70 -cm FM moblle rig

® bynthesized coverage of 440- 450 MHz
Covers upper 10 MHz of 70-cm band in
25-kiz steps, with twn VFOs,

= Offset switch
For +5 MHz transmit offset on both VFOs
and four of tive memartes, as well as
simplex operation, Fifth memory allows
any ather offsct by memorizing receive
and transmit frequencies independently.

¢« DTMF autopatch terminal
On rear panel. for connecting DTMF
Iduai-tone multlfrequencvl touch pad {for

¢ HI/LOW RF output power switch
¢ Virtually same size as TR-7730

o Other features similar to TR-7730
Five memories, memory scan, automaftic

accessing autopatches) or other tone-
signaling device,

Setects 10 watts ar | watt output,

Perfect companion for TR-7730 In
a compact mobile arrangement.

band scan lin 25-kHz stepst, UP/DOWN
manval suarn, four-digit LED receive
frequency display talso shows transmit
frequency in memory 5), $/RF bar meter
and LED indicators, tone switch, and
same optional accessories.

Specifications and prices are subject b
rhange unthout notice or obligatior




Large LCD digital re out

‘Readable in direct sunlight [belier

than LEDS). Readable in the dark
fwith lamp switchl. Virteally no
cutrent drain fmuch less than LEDs)
and display stays on. Rugged and
dependable in hot or cold fem peETa-
fure ranges. Shows receive and
irarsmil !r{'quenue‘; dnd memory
chanmnel, -
B-kHz-step frcqucncy selection 3
L synthesized kevhoard chanoel
selection system. No “5 up” switch.

needed. Selects from 144, fl[!t) o .

147 995 Mz, |

CONVENIENT TOP CONTROLS

UP/DOWN manual scan

Single or fast continuous 5-kiHz
“feps from 143900 to 148,495 MHz
tor Amateur and MARS or CAP
simpiex oF repeater operation,

10 memories

Retained with battery backup lonly
2.0 mAL “MO™ memory 1uay be
used to shift the transmit freguency
any desired amount Lo operate

on repeaters with nonstandard split
frequencies,

Built-in autopatch DTMF encoder
All 16 buttons of keyboard provide
telephone dual-tones while
fransmitting.

Automatic memory scan

Checks all 10 memory channels.
Programmable to fock automatically

an either BUSY (signal presentl

i OPEN [no signal) channels.

Repeater or simplex operation

Convenient mode switch shifts
transmit frequency +600 kHz or
-600 kidz or io the frequency stored
in “M0” memory.

Optional accessories:

® 5T-1 base stand [shownl which charges
to 90U [to protect batteryl in 1.5 hours,
with 4-pin cnnnector for dynamic micro-
phone and 50-239 antenna connector

* BO-5 D quick 190%) charger

* SMC-24 speaker/micraophone

o LH-t deluxe leather rase ltop-grain
cnwhide)

« PB-24 extra haitery pack with charger
adapter

. HH 1 bf'lt hcmk

r(‘quer

- mitter to recelve froquency.”

- BNC antenna conncctcr
Yt

+LCD “arrow” indjcators ’

Show “ON AIR™ “MR” (menuiry
creiculll, *BATTT (battery status),
Aand “LAMP” switch on. ]
+ High-impact case and zinc d.ie-
‘cast frame
Extremely mr{g,fd W‘Ith antenna
‘counterpoise.
« External PTT microphone and
“earphone connectors )
Easily accessible un right side of
Aransceiver.

. Compact and lightweight

‘Only 2-13/18 inches wide, 7-9/16
inches high, snd 1-7/8 inches deep.
Weighs only 1862 pounds lincluding
attenna, baitery, and hand strapl.

Standard accessories included:

¢ Flexible rubberized antenoa with
BNC connector

* Heavy-duty (450-mAh] NiCd
battery pack

» External-standby (PTT) plug

» External-microphone plug

¢ ALl charger » Hand sirap

» FBarphone

More information an the TR-2400 is
davailable from all authortzed dealers of
Trio-Kenwond Coinnuni cations, ine.,
HI1 West Walnui Street, Compton,
Cafifornia 90220,

.« pacesetter in amateur radio
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*Executive Committee Member

Section Communications Managers of the ARRL

Reports nvited: The ARRL Board ot Directors (see list at left) determines the pnilclas ot ARRL. The 18
divisions of the League are turther arranged into 73 adminisirative “sections,” each headed by an elected
Section Communications Manager. Your SGM welcomes reports ot individual and club activity. ARRL Field
Organization appointments are availahle covering a wide range of amataur radio opsrahngh:merests

Whatever your license class, your SCM has an appointment available, Chack with your SC

{balow) tor

further information. Section boundaries are defined in the booklet Operating an Amateur Radic Stetion, free
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“It Seems 0 US..o.

RFI

The FCC’s three-year-old inquiry into the
problem of radio frequency interference, or
RFI, is heading in what could be a very
dangerous direction for Amateuwr Radio and
other long-time users of the radio spectrum.

For decades, the Commission’s approach to
resolving interference problems has been based
on the sensible doctrine that interference
shouid be eliminated by correcting the
technical inadequacies in the eguipment. If the
transmitter is radiating harmonic energy that
causes television interference (TVID), fix the
transmitter; if the problem is inadequate selec-
tivity or shielding in the TV receiver, fix the TV
set. Under this doctrine, interference to stereo
systems, smoke detectors and other devices not
intended to intercept rf radiation clearly is the
responsibility of the manufacturer of that
equipment, rot of the transmitter operator
who is unfucky enough to be nearby. When the
roof leaks you don’t blame the ciouds, nor is
the solution to legislate against rain.

COiver the past several decades, thousands of
grateful 1.S. amateurs have had their right to
operate defended by the agency that granted
their licenses: the Federal Communications
Commission. The Commission’s engineers
have a fine record of coming to the aid of
amateurs wrongly accused of being the source
of their neighbors’ problems. While the growth
of CB-related interference has made it impossi-
ble for the FCC to provide the individual atten-
tio it once did, the Commission’s scaff has
continued its efforts to educate the public as to
the true nature of RFI and the shortcomings of
consumer-electronic  devices, For  example,
mere than 240,000 copies of the excelleat FCC
booklet, **How to identify and Resoive Radio-
TV Iaterference Problems,” have been «is-
tributed since 1977. By contrast, the response
of the industry responsible for the existence of
the problem, the companies that reap millions
of dotlars in profits from the sale of RF] “time
bombs™ to unsuspecting consumers, has been
o deny that a problem exists. Had the industry
spent as much on engineers as it has on [awyers
and lobbyists, that booklet would be much less
in demand.

When it opened Docket 78-36% with a Notice
of Inquiry in 1978 (see March, 1979, 8T, the
FCC said it wanted to examine in detail every
aspect of RFL It posed a massive set of ques-
tions to which answers were sought, dealing
with consumer issues, enginecring issues, and
the experience of other government agencies.
Unfortunately, a whole category of potential
questions somehow was overlooked: questions
which might have sought information from the
operators of Commission-licensed transmit-
ters. Even so, the response was such that it
took more than two years for the Commission
to analyze it and issue a Further Notice of 1n-
quiry (see “*Happenings'® this month),

The Further Notice is encouraging on several
counts. It is clear that the Commission does not
buy industry arguments that a problem does
not exist, and that it recognizes the danger in
the increasing presence of microprocessors in
everyday life — microprocessors that not only
may be susceptible to RFI, but may even
generate enough rf to cause interference, There
is even some cause for optimism on the TVI
front, according to the Commission, because
the Electronic Industries Association (EIA) has
published a bulletin which suggests procedures
for testing the susceptibility of TV tuners to
front-end overload and which contains 2

recommended Tevel of performance. Unfor-
tuantely, the bulletin **. . . is not an EIA
recommencted standard and manufacturers are
under no obligation to adopt its suggestions.”
Furthermore, it does not address the problem
of interference that enters the TV set via a path
other than the antenna terminals, Still, it is a
start, and some tclevision manufacturers are
taking a good-faith effort to comply with the
EIA bulletin despite the fact that their cut-rate
competition is not obliged to follow suit. Of
course, this does nothing to solve other RFI
problems, such as audio rectification.

What is troubling about the Further Notice is
that in outlining its policy options, the Com-
mission appears all too willing to sacrifice the
mandate of the Communications Act, that the
FCC is to **, . . generally encourage the larger
and more effective use of radio in the public in-
ferest . . ", on the altar of short-term
egonomic expediency. Some of the options ap-
parently under consideration {otherwise, why
publish them?) would place burdens on the
operators of radie transmitters that are simply
indefensible oo technical grounds, and the
choice of options apparently is to be based on
economic, not engineering, considerations.

The most offensive policy option would
make operators of radio transmitters responsi-

ble for resolving interference problems,.

regardless of technical fault. The supporting
rationale is that this would **. . . shift the
vesponsibility for interference coatrol from the
governument to the affected parties . . ."" and
would provide an ‘', . . incentive [to] those
transmitting interfering signals to avoid in-
terference.”” (Of course, where the transmitter
is radiating spurious emissions that “‘incen-
tive'* already exists.) Elsewhere, the Commis-
sion's report provides an cloquent argument
against this particular option:

The iocentive of eguipment manufacturers to
redesign  their equipment i weakened or
climinated if, as interference problems arise, the
Comemission moves to eliminate the interference in
other ways, for example, by placing responsibility
on the transmitter. . ., Not only is the incentive to
manufacturers reduced but such action may in-
hibit the fullest possible use of the spectrum.

The logic of this argument is unassailable,
and if the Commission’s deeds matched these
words we would have little to worry about.
However, in at least three recent cases the FCC
has acted in violation of that logic. Paging ser-
vices operating near 43 MHz ace not being
granted permanent authorizations to operate
because of poorly shielded i-f stages in home
television.receivers. Expansion of noncommer-
cial fm service is being inhibited because of in-
adeguate adjacent band selectivity in TV sets
tuned to vhannel 6. I[nland waterways
operators adjacent to TV channel 13 will be
fully responsible for TVI that resuits from the
same cause,

It’s time for the FCC to abandon this stop-
gap, ill-advised approach that results in vast
amounts of spectrum being held hostage to in-
adequate receiver design. t's time for the
consumer-glectronics manufacturers, who sell
their equipment on the promise that it will give
good performance to the purchaser, to accept
responsibility if that performance is not
delivered. if the responsibility is not assumed
voluntarily, it’s time it was made a condition of
doing business in the electronic marketplace.
— David Sumner. KIFZ

-




League LInes..-

ARRL President Dannals has been asked by the Board of Directors to form an ad hoc com-
mittee to recommend standards for digital communications in the Amateur Radio Service.

The objective is not to hamper experimentation with different technigues, but to make sure
that digital networks developed by amateurs are able to communicate with one another in the
future. Interested? Send a statement of background and qualifications to President Dannals,
cfo ARRL Hg.

Robert Forbes, VE3ATU, has successfully appealed his conviction of vioclating a Mississauga,
Ontario "anti-noise" by-law arising out of the operation of his amateur station. The com-
plaint was brought by a neighbor who received "noises on her clock radio and high~fidelity
sterec." Bob's station had been checked out and given a clean bill of health by the Depart~
ment of Communications (DOC). The neighbor refused all offers of assistance for getting
repairs made to the home-entertainment equipment t{o eliminate the interference, and also
refused to take any action recommended to her by the DOC. The judge who heard the
appeal quashed the conwviction and held that a ham radio was not an "audiiory signalling
device" covered by the by-law. His Honour then proceeded ito state that in his opinion
gven if the ham radio were to be an auditory signalling device, the regulation thereof

was within the exclusive jurisdiction of the Parliament of Canada.

Attention repeater enthusiasts! Work has begun on the next edition of the ARRL Repeater
Directory. The deadline for registering vour repeater is November 1, 1981. FPlease regis-
ter vyour repeater on form CD-240 (available for an s.a.s.e.) to ensure the accuracy of
the next edition. Repeaters must be registered annually to be included! All information

should be sent to the Communications Department at Hg.

This spring, the ARRL insurance Administrator sent notices to members urging that they
sign up for the League's Ham Radio Equipment Insurance Program before a June 1, 1981
deadline. You may still apply for enrollment after the deadline. The June 1 deadline was
the end of a special enrollment period during which the Insurance Administrator would
accept any ARRL member into the program regardless of any previous loss experience.
After June 1, acceptance into. the program is no longer guaranteed. Our apologies to
those who thought we were no longer accepting applications.

The ARRL Ad Hoc Committee for VHF /UHF Contesting has been selected. Members are:
YAIGT /2, WASVIE, N3AHI, KIKA, WDIMBK, N6NE, KCOW, WABONQ, W3X0, CAC Liaison
WosD, ‘VUAC Iiaison W1JR, Chairman W1XX. The work of this committee is described in
August Q5T, page 80. Membership suggestions for improving the ARRL contesi program
will be distributed to all committee. members. Address vour comments to ARRL Ad Hoc
VHE /UHTY Contest Committee, c¢fo ARRL Hg.

Teleprompter Cable Communications Corporation, whose CATV interference to amateur
operations in Richland, Washington drew fire from the League (see April 1981 Sg T, page
69), was issued a Notice of Apparent Liability for Forfeiture in the amount of 52500 by

the FCC. Under the Commission's Rules, Teleprompter must either pay the forfeiture or
explain why the forfeiture ghould be reduced or not paid. The City of Richland had aiso
complained to the FCC that Teleprompier was violating the Commission's Rules by inaugu-
rating 'its new, expanded frequency configuration without proper FCC authority. After re-
viewing the case and finding no explanation for Teleprompter's viclation of its rules, the
Commission concluded that a $2500 forfeiture was warranted for violations occurring from
December 8, 1980 until July 28, 1981.

The FCC's action in the Teleprompter Cable Communications case is only the latest in a
recent round of actlons takenby the FCC against cable television companies., Earlier this
vear the Commission notified Comcast Cablevision Corporation, operator of a cable tele-
vision system serving Tlint, Michigan; Telesystems Corporation, doing business as Cox
Cable ‘5t. Clair Shores, 5t. Clair Shores, Michigan; and American Cablevision of Carolina,
inc. {Berks TV Cable Cao.}, Reading, Pennsylvania of their apparent liabilities for for-
feitures for improperly using aeronautical frequency bands for transmitting signals over
their cable gystems. Comcast incurred a $20,000 forfeiture, Cox Cable $10,000, and Berks
57500,




e Basic Amateur Radio

Experimenting for the Beginner

Experimenting is
half the fun of
Amateur Radio!
QRP (low power)
gear is great for
the newcomer to
this fine art. Here's
how to get started.

By Doug DeMaw.,* W1FB

What’s this? You've never built a

piece of amateur equipment? You don’t
know anything about circuits, so you just
operate? Well, if this description fits you,
at least half the thrill of being a ham has
eluded you! For many of us the greatest
excitement in amateur work came from
building and using that first transmitter,
There’s a special feeling connected with
telling the other guy or gal, *“The rig here
is homemade.”” 1f you haven’t been able
to make this statement over the air,
perhaps it’s time you did!

Most experimenters start out with
relatively simple projects, and rightfuily
s0. In the old days some of us tinkerers
enjoyed building one-tube transmitters.
Often, the name of the game was “‘power
output,” That is, we tried to extract more
output power from a single oscillator than
the tube was designed to deliver. A
number of pepular transmitters of this
type were described in QST by F. Sutter.’
But today i#’s prudent {0 use transistors
and to operate them within their safe
maximum ratings. QRP  equipment
(generally 5 watts or less of rf output
power) can provide many interesting and

‘Notes appear on page 15.
*Senior QST Technical Editor

exciting hours of opevation, and it’s easy

and inexpensive to build. Therefore, QRP
is the theme of our article this month on
basic radio fearning.

How 1o Experiment

We need not have college degrees in
engincering to conduct exXperiments in
nonprofessional electronics work, We can
assemble suggested circuits, test them,
learn their characteristics, and then make
changes and observe the results. Familiari-
ty with fundamental circuits can lead to
circuit improvements and innovations,
and perhaps later to some original design
work. Many of the early-day inventors of
electrical and electronic devices and
systems followed this approach, which
supports the validity of the precept,
**Learn by doing.””

We amateurs have the advantage of try-
ing our ideas at home rather than at work.
30, if the circuit is a flop, no need to con-
template the unemployment ling! Further-
more, if the equipment is a transmitter for
one of the amateur bands, we are licensed
to put it on the air and to give it a true
*‘environmental test,”’ an advantage not
enjoyed by many engineers and tech-
nicians.

The simplest approach we can take to

experimenting is to adopt the breadboard-
ing technique.* This allows us to tack a
test circuit together quickly and easily. In
the process we cut down on expense and
eliminate the chore of laying out and etch-
ing a circuit board. The final product may
not look like a work of art, but it can be
used on the air just as effectively as a
commercial-looking version of the same
circuit.

Bargain-bag assortments of 1/4- and
1 /2-watt resistors are a vital part of the ex-
perimenter’s workshop. Likewise with
assortments of disc ceramic capacitors,
trimmer capacitors, volume controls and
small electrolytic capacitors. Of course,
we need a small pencil type of soldering
iron (40 watts), some solder and a few fest
of light-gaunge, insulated hookup wire.
Bargain assortments are often available
from Radio Shack, Poly Paks and other
prominent vendors. The best deals are
often available at Amateur Radio flea
markets, s0 we moust be on the alert when
browsing at hamfests and conventions.

An important item in our workshop is a
VOM  (volt/ohm/milliampere meter).
Even a low-cost imported instrument will
suffice if cost is an important considera-
tion. For rf measurements it is wise to
have a VOM that can be used with a
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Fig. 1 — Clrcuit of a one-transistor QRP transmitter. Fixed-value capacitors are disc ceramic, 50
volts or greater. Resistors are 1/4- or 1/2-watt compositlon, 10% tolerance, C1 described in text.
G2 s a 10-pF mica trimmer, L1 is a 6.uH winding of 34 turns of no. 26 enam. wire on an Amidaon
or Palomar T50-2 taroid core. L2 is 8 turns of no. 26 enam. wire, wound over 1.1 winding (see text).
J1is a phono jack, and J2 is a 2-circuit phone jack. Y1 is a fundamental surplus or new crystal for
the standard 40-meter QRP frequency (7060 kHz).

homemade rf probe.? This will permit us
to measure rf voltages in oscillators and

03-- be justified.

Lil M We will need a de power supply for our
—{ < workbench, and for most of our ex-
periments we can manage nicely with a
[2-voit, 1-ampere regulated supply.* If the
output voltage can be made variable, so

much the better.
Fig. 2 - Details for measuring transmitter out- Bargain assortments of transistors, ICs

put power with a dummy load {R1), an rf probe and diodes aren‘; likely to be of much use
and a VOM (see text). to us uniess we have a way to locate the

PR%';E transmitters when performing initial
o1 AND checkout or debugging. A frequency
vam counter is very useful to the experimenter,
5 n [ [ ] and should be acquired if the expense can
3
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Fig. 3 — Same circuit as Fig. 1 except that an FET i_s used_ gt'm‘

defective ones: Maost *‘bargains” of this
type contain manufacturer’s rejects, and
50% or more of the semiconductors in a
bag are often open, shorted or leaky.
Therefore, we're hetter off to buy parts of
known quality for each of our ex-
periments. This practice will help us to
avoid confusion and despair.

The Simplest Transmitter

How uncomplicated can a transmitter
be for experimental work? Factually, a
one-transistor oscillator gualifies as a
transmitter. Many beginners have had ex-
citing results with such a circnit while
operating with only 50 milliwatts (0.05
watt!) of power output. For example, the
circuit in Fig.1 was tacked together one
lunch hour in the ARRL lab and was con-
nected to a 28-foot (8.3-m) base-ivaded
vertical antenna with buried radials. On
the third ¢Q an answer came from a W8 in
Ohio. A signal report of RST 569 was
reccived for our 30-mW signal on 7060
kHz. A second QS0 with a W2 station in
Mew Jersey netted an RST 589 report!

¥1 of Fig. | determines the operating
frequency. C2 tunes [.] to the approxi-
mate frequency of YI. If it is set for
resonance at exactly 7060 kHz in this ex-
ample, the cw signal may become chirpy.
With this type of oscillator it is best to
tune the C2/L.2 circuit for the best sound-
ing note consistent with reasonable power
output. Maximum power will not coincide
with the cleanest cw note when connecting
an antenna to this type of oscillator unless
very light coupling is used (L.2) between
the tuned circuit and the antenna. The
lighter coupling will, in itself, reduce the
aveilable power to the antenna.

The circuit of Fig. 1 can be used on 160,
80, 40 or 2) meters by dsing a
fundamental-cut crystal for the desired
frequency. C1 is part of the feedback net-
work and will have to be chosen for the
crystal we use. This is because some
crystals are more active than others. The
more sluggish a crystal is, the greater the
feedback voltage required to make the ¢ir-
cuit oscillate reliably. Valugs between 15
and 100 pF are typical for use at CI in this
particular circuit, We can experiment with
the number of turns in L2 to extract maxi-
mum f power output from the circuit.

Fig. 2 shows how we can use a 47-ohm
resistor as a dummy load to measure the
output power. An rf probe {mentioned
earlier) and YOM are connected across Rl
with the key closed. Output power can be
calculated from:

P = E¥R

where P is in watts, E is {n rms volts and R
is in ohms., Therefore, if we measured 1,53
volts across R1, we would have an ontput
power of 50 milliwatts (0.05 W), The ac-
curacy of our measurement depends on
the purity of the sine wave from the
transmitter. A distorted waveform will



yield
readings on the VOM. A 51-ohm resistor
could be used at RI, but that is a 5%
tolerance {gold-band) value, and would
cost more than a silver-band (10%
tolerance) resistor. S0, we can use g 47- or
56-ohm resistor. Either value is close
enough to 50 ohms for our purposes. Here
again is an example of the joy of ex-
perimenting versus designing!

We can also use field-effect transistors
#s oscillators of the kind illustrated in Fig.
1. The version seen in Fig. 3 contains a
dual-gate MOSFET, Qutput power from
this circuit will be somewhat lower than
that from the bipolar-transistor oscillator
of Fig. 1, but plenty of QS0s can be had
with this simple transmitter. Other dual-
gate MOSFETSs could be used in place of
the IN211, such as a 40673,

if we decided to use a VFO to controi
the gperating frequency of the transmitter
in Fig. I, we could make the modifica-
tions shown in Fig. 4. Y1 and C1 are
removed to prevent oscillation at the
crystal  frequency. A de-blocking
capacitor (C3) is added as shown, The vf
voltage (rms) developed from the base of
Q1 to ground (with the VFO connected
and operating) should be between [ and 3
volts for best results. This shows just
another way we can experiment with sini-
ple circuits.

Additional experiments can be con-
ducted with the one-transistor transmit-
ters by trying various types of transistors
in the basic circuits of Figs. | and 3. One
important transistor characteristic is the
maximum operating voltage (V,), which
should never be rated less than two times
the supply voltage for cw work. This will
allow for the voitage swing (peak to peak}
during the rf sine-wave cycle at the collec-
tor or drain. If the voltage is allowed to
rise beyond the specified safe value, the
transistor can *‘go away'’ instantly! We
must be concerned aiso with the upper fre-
quency rating of the semiconductor. This
is usually specified as fp. A good rule of
thumb for gbtaining maximum oscillator

only approximate power-output,

or amplifier performance is to use a tran-
sistor that has an fr at least five times
higher than the chosen operating frequen-
¢y. Thus, for 7-MHz operation the ft
should be 35 MHz or higher. Most FETs
are rated for a maximum upper frequency
in terms of gain. Generally, they are good
from andio frequencies up to that limit
for amateur experiments.

The maximum safe current of a tran-
sistor is important to us also. This is
specified as . (collector current) for
bipolar transistors, and as ly (drain cur-
rent) for FETs. At no time should we
allow the transistor to draw more current
than the specified safe value. In fact, it’s
wise to operate the device somewhat
below (25% or more) that maximum
value. This will help to prevent failures
from excessive heating of the transistor
junction.

A good safety rule is to do all initial cir-
cuit testing at reduced operating voltage.
For a [2-volt circuit we might want to
start our testing at 6 or § volts until we
were certain that there were no wiring er-
rors. [f things seem to be working normal-
ly, we can increase the supply voltage to
12.

An “Experimenter’s Special’’

Thus far we've discussed two rather un-
profound transmitter circuits. Once we’ve
finished tinkering with them we may want
to move ahead to something more spec-
tacular in simple circuitry. Fig. 5 shows
the circuit of a two-stage, solid-state QRP
transmitter that was designed by Wes
Hayward, W7ZOI.* Some modifications
have been made for this article, but the
circuit 1s essentially as he designed it. This
experiment shouid give us hours, weeks or
event months of fun in the workshop and
on the air. It delivers slightly more than 1
watt of cutput to a S0-chm antenna, and
can be made to operate on any band from
160 to 10 meters by using the parts values
specified in Table 1. Actually, this is a
three-transistor circuit if we count the
keving transistor, Q3. But, there are so

few parts inn the circuit that we can assem-
ble it in short order,

Q! is a tuned-collector grystal
oscillator. ks output energy is fed 1o the
base of Q2, which operates as a Class C
amplifier. A pi network (C3, L3 and C4)
serves as a harmonic filier (low pass)
rather than as an impedance-trans-
formation network, as is more often the
case with tube and transistor output
amplifiers.

Q3 functions as an electronic switch.
When its base resistor is grounded by the
ew key it conducts and allows the dc to
reach the amplifier stage, Q2. This
method helps to reduce the possibility of
shorting out the 12-volt supply accidental-
ly, as could happen with the circuits of
Fig. i and 3 where J1 is in the 12-volt line.

Fundamental crystals are used on 160,
80, 40 and 20 meters. For operation on 15
and 10 meters we will need to use third-
overtone ¢rystals at Y1. The oscillator is
permitied to run continuously, and keying
is applied only to the amplifier, Q2. This
prevents chirp on 15 and 10 meters, which
would occur if the osciliator stage were
keved.

Feedback capacitor C5 is used only on
160 and 80 meters. All of the component
values are the same for 10 and 15 meters:
Oscillator trimmer C1 has ample range to
provide resonance on both bands.

Construction Thoughts

Experimentation can continue after the
transmitter is built and tested -~ we may
want to try our skills at cabinet making, or
the unit can be enclosed in a small com-
mercial case, such as one finds at Radio
Shack stores. But we can use pieces of
doubte- or single-sided circuit board to
fashion a homemade cabinet. We can
flow a continuous bead of solder (darned
expensive stuff these days!) along the in-
side seams (corners) of the box to join the
side and bottom walls. The lid can be a
U-shaped piece of metal (furnace ducting
or aluminum). Spray paint or contact
paper may be applied to the outer surfaces
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Fig. 4 — Method for attaching a VFO to the
circuits of Fig. 1 and Fig. 3. (11 15 thus
rhanned from an ascillator to an amnplifier.

Table 1
Fig. 5 Circuit Component Values for Various Bands
Gt €z C3 ¢4 C5 Lt L2 L3 Rt ReCY
©F) F F} (PF} OF) 731 No.28 8t 30tNo.26 1802 30t No.28
160 m 400 1800 500 1800 360  TH0-2 TE0-2 FT-37-61 (50 uH)
43tNo.26 5t 21tNo. 22 300 21tNo.28
8m 400 100 750 750 200 @ TEO-2 TSQ-2 FT-37-61 (25 uH)
351 No.26 4t 14tMo.22 390 30t No. 28
40m 180 100 470 470 - TE0-2 T50-2 FT-37-63 (15 uH)
27tNo.24 3t 12tNo.22 470 30tNo 28
Mm 60 33 210 210 — 7506 T50-6 FT-37-63 {15 uH}
17tNo. 24 3t 9tNo.22 470 30tNo.28
1510m 60 23 105 130 T506 T50-6 FT-37:63 (15 uH}

Toroid cores are used in L1, L2 and L3. These are powdered-iron cores available from Amidon
Associates and Palomar Engineers (TE0-2, etc.). RFC1 Is wound on a small ferrite core (FT-37-67), and
so on), avatlable from same suppliers. The ietter *1” signifies the number of wire turns in the winding.
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Fig. 6 — Parts-placement guide for the circuit of Fig. 5. The shaded areas reprasent an X-ray view

ot the etched side of the board.

of the box to impart that professional
look some of us prefer. Press-on decals
are excellent for labeling the controls, but
Dymo tape labels are suitable also,
especially if they are the same color as the
panel.

The circuit of Fig. 5 ¢an be assembled
on a sheet of pe board using the type of
point-to-point wiring described in an
garlier QST article® if a “*masterpiece™ is
not essential to our parpose. But, if pc-
hoard construction of the ¢lassic style is
preferred we can duplicate the pattern
shown in Fig. 6 and in the Hints & Kinks
section of this issue.” If point-to-point
breadboard assembly is our choice we
must be careful to keep the input and out-

put components of amplifier Q2 (Fig. 5
separated from vne another. Straight-line
wititg (not bunched up) is preferable to
achieve this: Too-close spacing can cause
unwanted feedback and amplifier in-
stability. All of the rf leads in the circuit
need to be kept as short and direct as
possible, This s cspecially important
when installing the bypass and coupling
capacitors.

Caution: When applying operating
voltage to the circuits in this article, check
the polarity! There is no more effective
way to send our transistors and elec-
trolytic capacitors on a permanent leave
of absence than cross-polarizing the de
voltage connections! Once you have the

misfortune of becoming a member of
“Junction  Busters, Amalgamated,””
you’ll never repeat your mistake!

A Word About QRP Operation

The [-watt transmitter of Fig. 5 will be
20 dB weaker in signal strength than your
transceiver that delivers 100 watts of out-
put. So if you would be heard at 30 JdB
over 59 with your 100 watts, you will be
only 10 dB over $9 with the QRP rig. Or
assume your bigger rig was being heard 39
by the other operator. When you switched
to the QRP transmitter your signal would
drop 1o roughly S5 or 35-1/2, depending
on the accuracy of the § meter (assuming
6 dB per § unit). So you could still be
heard well enough under quiet band con-
ditions to be copied *“QS."

Patience and tenacity are the better vir-
tues we can adopt when running low
power. Find clear frequencies on which to
call ¢@. Don’t expect answers from sta-
tions with weak or marginal signals,
uniess they are also using QRP. Lnless
you're a super operator, it’s unlikely that
you'll fare very well in DX pileups.

Good antennas are important in suc-
cesstul QRP  work., Many first-time
QRPers capitulate after a few days of
poor resuits when using mediocre anten-
nas. Erect the antenna high and in the
clear, and use a directional, gain type of
antenna (beam) on 20, 15 and 10 meters,
if vou have one available. A good antenna
will help to make up for the deficiency in
power when using QRP eguipment.

The ARRL would welcome ¢lear photo-
graphs and reports of the best DX worked
with the circuits of Fig, | and Fig. 3.
Perhaps if we can get enough input on this
subject we can run a page of photos, calls
and DX records in an issue of QST. We



Fig. 7 — Photograph of the assembled kit verslon {note 7} of the W7ZO! QRP transmitter, as laid
out and buitt by WABUZO. The panels are made from pisces ot double-sided pc board. The dimen-
sions (HWDj are 718 x 2-1/4 x 3inches (22 x 57 x 76 mm).

hope you will soon be able to say, “I’ve
built my first piece of amateur gear, and it

works great!”’ ]
Notes
‘F. Sutter, ***The Runt Sixty’ and the *QSL

Sixty," * QST, Sept. 1939, p. 50.

*The expression ““breadboard" has vonfused somne
newcomers to Amateur Radio. It originated in the
carly days of the amateur service when hams built
their transmitters ont wooden foundations, such as
the ends from orange crates, The Kitchen bread-
board became popolar for that purpose, and
thereafter any wooden chassis base was called a
breadboard,

‘Details for building a simple diode rf probe can
be found in the measurements chapter of the past
several editions of The Radio Amateur’s Hand-

book.

‘D, DeMaw and R. Shriner, “A Simple Utility
Power Supply,”” QST, Mov. 1979, Parts kits avail-
able from supplier in note 7.

‘W, Hayward and D, DeMaw, Solid State Design
Jor the Radio Amateur, (Newington, C'T: Ameri-
can Radio Relay League, Inc., 1977). ¢h. 2, p.
26, This publication 1s recommended for experi-
menters because it contains 4 wealth of basic
theory and many practical examples of simple
transmitters, receivers and test equipment.

“D. DeMaw, “Quick and Easy Circttit Boards for the
Beginner,” QST Sept. 1979, p, 30,

‘Etched and drilled circuit boards for the trans-
mitter are available from Circuit Board Special-
ists, Box 969, Pueblo, CO 81002,

New Procucts

SILICON MICROWAVE TUNING
VARACTORS

) Microwave Associates, Inc., has an-
nounced the development of a new series
of silicon abrupt-junction microwave
tuning varactors designed to obtain the
highest @ possible. According to the
manufacturer, each device in the series
has a high-density silicon dioxide passiva-
tion which results in exceptionally low
leakage currents and low post-tuning
drift.

The silicon tuning diodes are ideally
suited for frequency-tuning applications
at vhf through K bands. These devices are
designed for use in solid-state electronic
tuning of transistor, Gunn and IMPATT
osciliators, They may also be used in
tunable filters, phase shifters. up/down
converters and low-order muitipliers, For
additional information and complete
specifications, request bulletin no. 4603
from Microwave Associates, Inc., South
Ave,, Burlington, MA 01803,

NPN SILICON PLANAR
TRANSISTORS

71 Microwave Associates, Inc. has an-
nounced the MA-42000 series of npn
sificon planar transistors, These devices
are designed to provide minimal noise
figures (0.8 dB typical at 60 MHz accord-
ing to the manufacturer) at frequencies
from 10 to 700 MHz. Moreover, they

feature a low noise figure as a function of
current, which results in an extremely
quiet transistor exhibiting a wide dynamic
range — typically +25 dBm at the i-dB
compression point. The If noise level is
also low; 1.0 dB is typical at 10 kHz. Such
low noise specifications. make them ideal
for use as i-f, TV, vhf, uhf and rf
amplifiers.

For additional information, including
complete specifications, request bulletin
no. 5211 from Microwave Associates,
Inc., South Ave,, Burlington, MA 01803,

MOTOROLA MEDIUM-POWER

DARLINGTONS
(1A series of complementary TO-92
Darlington transistors has been an-

nounced recently by Motorola. These
units are designed specifically for
preamplifier applications that require a
high dc current gain and an input im-
pedance of several megohms. The
manufacturer claims excellent current-
gain linearity from 1 mA to 100 mA for
these units. They are plastic-packaged
types and are available with breakdown
voltage ratings of 40, 30 and 60 volts, with
a de current gain of 10,000.

Npn device types are the MPS-A25,
-A26 and -A27; pnp types are the MPS-
A75, -AT6 and -A77 in ascending order of
breakdown voltage. Immediate delivery
may be obtained from OEM and author-

ized Motorola distributor stocks.

PLASTIC HIGH-VOLTAGE POWER
TRANSISTORS

[-]1 The Motorola MJE4340 and MJE4350
sertes of plastic-packaged transistors are
complementary types with a continuous
collector current rating of {0 A, Vegg
ratings from 100 to 160 V and power
dissipation ratings of 125 W. These
devices are available in the JEDEC TO-
218AC plastic package which has a large
die-mount and - heat-sink area. This
packaging, similar to the smaller T0-220
style, offers the convenience of single-
sided mounting. Available through OEM
and authorized Motorola distributors,
further information may he obtained
from Motorola Semiconductor Products
Inc., P.O. Box 20912, Phoenix, AZ
85036. - Paul K, Pagel, NIFB 15,




This “‘no-holes’” modification provides an easy way to sharpen
the cw and ssb selectivity of a popular rig.

By Steven E. Mann,* N4EY

ve been happy with the Ten-Tec equip-
ment I've owned: an Argonaut 505 and
the Model 540, formerly known as the
Triton 1V, Happy in all respects that is,
save one — ow sclectivity! Audio filters
are used to obtain the.required degree of
cw selectivity. This method is effective
under average band conditions, but, dur-
ing contests and other heavy QRM situa-
tions, better skirt selectivity is needed.
The ssb i-f passband, which is 2.5 kHz
wide, allows too many unwanted signals
to be amplified before they reach the
audio filter during cw reception. Better
skirt selectivity is obtained when a filter
does its job before unwanted signals have
been amplified, as when the filter is
located before the i-f amplifier.

Adding An I-F Filter

My decision to install a crystal filter 1n
the *540 i-f strip was followed by a call to
Ten-Tec. Dick Frey, Ten-Tec’s chief
engineer, suggested I use the Model 217
filter. This unit is a 500-Hz, 8-pole crystal
filter designed for the QMNI transceiver,
but compatible with the '540. My own
research indicates that this filter may also
be used with the various Argonaut and
Triton models.

*P.0. Box 141, Burlington, NG 27215
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Fig. 1 — At A, a block diagram of the unmoditied Ten-Tec 540, The modified circuit, incorporating

the added crystal filter, is shown at B.

I purchased a filter and designed an
amplifier to compensate for the insertion
loss of the additional filter, and to provide
isolation. The application scheme is
shown in block-diagram form in Fig. 1,
and the schematic may be seen in Fig. X,
Note that the transmitted signal does not
pass through the new filter begause it isin-
serted in the receiver i-f signal path only.

Some 540 owners might wish to in-

crease the receiver selectivity for ssb
operation. The circuit of Fig. 2B may be
emploved with the Ten-Téc Model 218
filter, which, according to manufacturer’s
specifications, is 1.8 kHz wide at the ~6
dB points. it has a shape factor of 1.8:1,
measured at the — 6/ - 60 dB points.
Modification is accomplished without
drilling additional holes in the 540
cabinet. The new filter(s}), amplifier and
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Fig, 2 — Schematic diagram of the Fiter-moditication circuit. Be sure {0 connect the appropriate
paints of the filter to chassis ground. Q1 is an ampiifier that is used to compensate for the signal

loss created by the addition of FL1. The circuit at B may be used to add cw and ssb filters,

FL1 — Ten-Tec model 217, 500-Hz crystal filter.
Available from Ten-Tec, Inc., Savierville, TN
37H62.

FL2 — Ten-Tec Model 218, 1.8-kHz crystal
filter.

Strays

il Weare pleased to introduce one of our
mountaineering ARRL Technical Ad-
visors, John Grebenkemper, KA3IBLO.,
(W72071 and W6JTH are also climbers.)
John has climbed extensively in the moun-
tains of the western United States and in
Peru. His areas of expertise are solar ac-
tivity and microwave communications
{earth-based and earth-satellite systems.)

First licensed in 1961, John currently
holds an Advanced class license, His main
operating interest is in QRP hf-band com-
munications. He has worked numerous
Field Day operations from the summits of
the highest mountains in California,
Nevada and other states.

John recetved his PhD in FElectrical
BEngineering from Stanford University,
where he did research in radio astronomy.
He participated in the construction of a
five-antenna interferometer, which

1 — Silican, npn, general-purpose, 350-mW
transistor, Radio Shack 276-2013 or equiv.

81 — Spdt toggle switch.

82 — Dpdt toggle switch.

TA KA3BLO on his way to the top of

switch(s) are mounted in a shielded exter-
nal enclosure. Connections between the
two units are made with RG-174/U coax-
ial cable. Power for the amplifier in the
filter unit is obtained from the transceiver
AUX 12 v DC jack.

[nternal changes to the *540 are few and
simple. The two shielded interconnection
cables are passed into the transceiver
cabinet through the centers of the PTT and
SIDETONE accessory phono jacks. (There
are no wiring changes made to the jacks.)
Unplug the 1-F/aGC board from its socket.
Disconnect the wire from the. 5SB
GENERATOR/FILTER board that was con-
nected to the N lug of the socket; in my
unit this was a blue wire. The shielded
lead to the filter-unit input is connected to
the blue wire and insulated with tape.
Connect the output of the filter unit to the
IN [ug on the socket. The shield braids
from both cables are connected.to a near-
by ground lug. (Refer to the Ten-Tec
owner’s manual for additional informa-
tion on socket connections.) Finally, the
[-F7aGC board is replaced, and the rig is
ready to go,

Summary

The combination of the added cw
crystal filter and the standard RC active
audio cw filter provides excellent cw selec-
tivity. In today's crowded bands the
sharper ssh selectivity is most welcome!

I would appreciate hearing from others
who make these modifications or who
have other modifications to use with Ten-
Tec gear. An s.a.s.e. would he ap-
preciated. ]

operated at a frequency of 10.69 GHz.
Each antenna was 60 feet in diameter. He
then used this interferometer to study
radio emissions from solar-active regions
and solar flares,

Residing in Palo Alto, California, John
works in the area of microwave radio
receivers and microwave communications
systems. He has published many articles in
QST and other journals. - Marian
Anderson, WBIFSB

I would like to get in touch with . . ,

[l anyone who could send me a copy of
manuals for the SG RF Signal Generator
and T-} Visual-aural Signal Tracer by
Heath. W. P. Champlin, WD6FUZ, 4603
Darien St., Torrance, CA 90503,

i") amateurs interested in forming 2 net to

discuss the construction of composite air-
craft. Rick Gentz, WBONPM, 9523
Yorkshire La., Eden Prairie, MN 55344,




The Universal Synthesizer

Planning to use synthesis in - b

your next transmitter or
receiver project? Try this
dual-modulus divider and
prescaler circuit to provide
frequency coverage beyond

500 MHz.

By Al Helfrick,* K2BLA

This “universal synthesizer” is the
result of a design effort to produce a syn-
thesizer system for amateur use that
would have flexibility and adaptability to
many frequency ranges and resolutions.
Printed circuit boards can be fabricated
for common parts such as the program-
mable divider and the reference divider.
These can be programmed via jumpers for
the divisions necessary.

The synthesizer chosen for this task is
the dual-modulus divider that uses low-
power Schottky TTL logic. A more
elegant svstem could have been con-
structed around some of the newer L.SI
synthesizer chips, which owe their flexi-
hility to the use of a microcomputer for
programming. Hard-wired logic s used in
this design because many amateurs do not
have access to microprogramming equip-
ment. In the programmable divider, both
the main counter and the auxiliary
counter may be programmed either from
a frequency-selection device (such as
thumb-wheel switches) or a shaft-encoder
system. Permanent receiver i-f offset pro-
gramming may be obtained through use
of jumper wires.

Circuit Details

The universal synthesizer (Fig. 1) has a
duai-modulus programmable divider for
all frequency ranges. Aside from offering
flexibility, the dual-moduius divider of-
fers  bigh-frequency capability. The
divider will operate up to 150 MHz with a

10711 prescaler. Use of other prescalers,
such as 20421 and 40/41, can increase the

*RD 1, Box 87, Boonton, NJ 07008

frequency range of the programmable
divider beyond 500 MHz. All of the
universal-synthesizer schemes are single-
loop systems with the VCO operating in
the vhf region. The vhf synthesizers
generate the desired output directly, while
the high-frequency synthesizers produce a
signal with a frequency in the vhf region.
It is divided by digital logic down to the
desired hf range,

A 50-MHz VCO is presented in this ar-
ticle. It is built into the 6-meter and
5-MHz versions of the synthesizer. The
VCO described in the September [980
QST article, “*A High-Performance Syn-
thesized Two-Meter Transmitter,’” s
suitable for the 2-meter version of the syn-
thesizer. VCOs for other frequency ranges
can be made by changing the values for
the tuned circuit or by adapting circuits
from other sources. The VCO should sup-
ply about 400 mV, peak-to-peak, for the
programmabie divider and should have at
least two stages of buffer/amplifier to
isolate the VCO from the digital logic.
The VCO should be capable of. driving
two ECL dividers when used in hf-band
synthesizers. The VCO is required to
cover the desired tuning range with a con-
trol voltage of 3 to 10.

The reference-frequency generator con-
sists uf a single 1C oscillator/divider. Any
crystal frequency up to several megahertz
may be used and divided by powers of
two. Practically any reference frequency
can be programmed by selecting a crystal
frequency and the appropriate power of
two. Selecting a crystal frequency above 3

'Notes agpear on page 23,

MHz is desirable. Crystals for frequencies
higher than 3 MHz tend to be less expen-
sive,

Another subsystem of the universal syn-
thesizer is the loop amplifier --- an op amp
that can be constructed with practically
any value of feedback components. The
ioop filter is a simple lead-lag filter that
will handle numerous values of natural
frequencies and damping factors. Other
breakpoints, usually weli above the
natural frequency, may be connected at
the VCO.

This article is not aimed at the begin-
ning amateur nor is it intended as a step-
by-step construction project. The syn-
thesizer described here is an example of
the type that is suitable for a universal
synthesizer. It would be impractical to
provide construction data for every ap-
plication. The dual-modulus divider,
frequency-division technique for obtain-
ing a fast lock-up time and the method of
veference pulling, pius other techniques,
are presented as an aid in applying these
ideas to various synthesizers,

Synthesizer Considerations for HF
Communications Equipment

Synthesizers for hf transmitting and
receiving equipment are used for ssb, cw,
SSTV and RTTY. When a builder is plan-
ning a synthesizer, thought must be given
to the following stipulations.

Resolution: All of the modes indicated
in the foregoing text require high-
resolution synthesizers. The maximum
frequency step acceptable for ssb and cw
operation is about 100 Hz. This will pro-
duce a definite less-than-perfect tuning
for ssb, but will be adequate for cw with
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Fig. 1 — Gircuit diagram for the Universal Synthesizer.

1, D2 — Varactor diode, Motorola Epicap
MV108 or equiv. ,

L1 — 10-in. (264-mm) length of 50-chm
coaxial cable.

{Hiters in the 306- to 500-Hz bandwidth
range. A clarifier control is required for

the best ssb reception; it is absolutely-

necessary for RTTY and 88TV operation!
Fifty-hertz steps will be sufficiently smail
for all but the narrowest of ¢w filters, and
will provide good ssh performance. For
RTTY, it is debatable that even a 50-Hz
resolution is sufficient, A 10-Hz step is
adequate for all applications, but Ias
significant design  problems associated
with it. Providing 10-Hz steps requires a
large number of synthesizer steps per
revolution of the tuning diai if an accept-
able tuning rate is to he attained, Some
type of dual-rate tuning system must be
used. Furthermore, constructing a 10-Hz-
step synthesizer with an acceptable lock-
up time is difficuit. For amateur opera-
tion, synihesizer steps between 25 and 50
Hz represent a compromise between ade-

quate resolution and circuit complexity.
Lock-up Time: Another consideration,
important with the hf synthesizer but not
so much for the vhf syathesizer, is lock-up
time. Vhi synthesizers usually are pro-
grammed to a frequency and are left
alone, whereas hf radio equipment is
tuned constantly. An excessive lock-up
time can be an annoyance. [n addition,
the damping of the loop can have a pro-
nounced effect on the tupability, The
underdamped loop can accentuate the
digital nature of the loop, whereas an
overdamped loop will have considerable
time lag between the programmed fre-
rev=ncy and the actual operating frequen-
Y aand comproamice it an averdamned

Q1 — N-channel JFET rf ampiifler, Sitconix
type J308 ar equiv.

Q2, Q3, O5, OB, Q7 — Npn silicon r#fi-f
amplifier, type 2N3563.

ioop with a dual time constant, using
diodes that temporarily change the damp-
ing when the difference between the pro-
grammed frequency and the actual
operating frequency becomes large.
Spurious Signals: Spurtous output is
another consideration for hf synthesizers.
Of  course, spurions  outputs  are
undesirable in any synthesizer, but they
are more likely to occur in hf synthesizers
because these designs ofien use muliiple
loops and mixing. Spurious output can be
generated by noise sidebands, reference
sidebands, sidebands  caused Dby
microphonics and other internal signals
from the mixing and logic circuits. These
spurious signals will cause undesired
responses in a receiver and will cause emis-
sion of spurious energy when the syn-
thesizer is used to control the transmitter.
The amount of spurious-response redug-
tion for a transmitter signal would be
about 60 dB in order to reduce the
spurious output level to the legal limit,
However, for receivers of high dynamic
range, the reduction should be on the
order of 80 to 90 dB. [.owering the
spurious-response level to this value is dif-
ficult, If a synthesizer were constructed to
provide 100-Hz steps, the 3-dB frequency
of the loop filter would have to be very
low in order (o suppress adequately the
reference sidebands if a 100-Hz reference
were zged. This would, undoubtedly, pro-
duce an excessively long lock-up time, In
addition, the very low loop bandwidih
would not allow for elimination of
mirranhonice ar Inw . Fromieme . redce. . ...

G4 — Pnp silicon af preamplifieridriver, type
2NZ2907.

1, U2 - ECL §50-MHz dual-modulus pre-
scaler, Fairchild 11C90 or agquiv,

Frequency Division: The most effective
method of achieving narrow frequency
steps without a long lock-up time (or ex-
cessive noise) is to operate the phase-
locked loop at a very high frequency and
to divide the frequency down to the
desired range with high-speed digital
dividers. The frequency division will
reduce the actual operating frequency, the
frequency steps and the noise. For exam-
ple, the $-MHz version of the universal
synthesizer uses a 50-MHz VCO and
divides the frequency to 5 MHz with a
high-speed, divide-by-10 chip. A 1-kHz
reference is divided into 1)-Hz steps at %
MHz. Additionally, any noise becomes
reduced by a factor of 1t The lock-up
time is under 100 ms, which corresponds
ta 2 natural loop frequency of less than
100 Hz, with a damping factor of 7. if 2
5-MHz VCO were used with a 100-Hz
reference, the lock-up time would be
about one second with the same order of
stdeband suppression. Even with a reduc-
tion of neise from the 50-MHz VCO, the
relatively shacp 100-Hz bandwidth re-
quires that the VYCO be as free of
microphonics as possible.

Another method of increasing the
resolution of a synthesizer, without in-
creasing the lock-up time or adding ex-
cessive noise to the system, is to use the
technique of reference pufling. This in-
volves slightly pulling the reference-
frequency crystal so that the output moves
an amount equal to the smallest syn-
thesizer step. In the case of our 5-MHz

cunthaerizar tha neFfaranon cauedel inestlad



an amount equal to 50 Hz at the output.

This technique does not provide the
same frequency shift on all channels. If
the shift is selected to be exact at the
center of the tuning range, the shifted fre-
quency will be low at the lower band edige
and too high at the upper edge of the syn-
thesizer range. The error will be slight if
the number of channeis divided by the
value of the programmable divider is
small. In the case of the 35.05- to
5.55-MHz synthesizer, the 530-Hz step is in
errgr a maximum of 2.5 Hz at the band
edges.

Tuning: Tuning the hi synthesizer re-
quires more than just selector switches.
Because of the popular method for tuning
hf radio systems, some form of up/down
counter and switches (or a shaft encoder}
must be used. Among the schemes in-
vented for tuning an hf synthesizer, the in-
cremental shaft encoder most closely
resembles the tuning characteristics of a
conventional VFQ, and is the easiest to
use, This is an encoder that causes a
counter to count up when rotated
clockwise and down when rotated
counterclockwise. The number of
segments o the shaft encoder and the
step size will determine the tuning rate,
For a step size of 50 Hz, which is con-
sidered to be a reasonable compromise for
amateur use, about 200 steps are required
to have a tuning rate of 10 kHz per revolu-
tion (also acceptable for amateur use}.

Synthesizer Considerations for VHF
Communication Equipment

Most vhi-equipment synthesizers will
be w@sed in channelized fm communica-
tions where channel spacing is from 15 to
30 kHz. The vhf synthesizer requires a
5-kHz reference because of the arrange-
ment of most channels. Unlike the kf syn-
thesizer, the vhf unit will be programmed
with selector switches or a computer, then
left on one frequency. There are excep-
tions, specifically in the case of a scanning
receiver, but these are not common.
Therefore, lock-up time in the vhf syn-
thesizer is not an important parameter.
Noise and spurious outputs should,
however, bhe reduced to a minimum.
Spurious output can cause spurious
responses in the receiver and cause ¢mis-
sion of spurious energy from the transmit-
ter. Noise in the VCO will be heard on in-
coming signals, and will appear as
modulation on the transmitted fm signal.
Since many vhf transceivers arc used in
obile applications, freedom from
microphonicsys also important. Reference:
sidebands arcv particularly detrimental.
This is because reference sidebands that
are even as much as 60 dB down can cause
out-of-band spurious signals when the
transmitter is  operating near the
band edge.

Some spurious receiver responses are
the resuit of signals being radiated from

$laa b,
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the synthesizer any energy that is a frac-
tion of the operating frequency of the
receiver, or a fraction of the i-f, can
become an interfering signal. The solution
is thorough shielding of the entire
synthesizer.

Synthesizers used in transceivers often
are required to shift the frequency as
much as 10.7 MHz (or more) between
transmit and receive. Such large frequen-
cy excursions require a well controlied
lock-up time. Overshoot and time lag can
be controlled to an extent by switching a
fixed-value reactance tusually a capagitor)
in or out of the VCO. This reduces the
amount of frequency shift that has to be
generated solely by the phase-locked loop.
Nominally, the switched reactance will
provide a 10.7-MHz shift with only small
corrections from the phase-locked loop.

In addition to the i-f shift, vhf syn-
thesizers are often required to provide a
frequency shift for repeater offset. In
general, the vhf synthesizer will seldom
provide the frequency set on the program-
ming switches, Repeater offsets, i-f offsets
and the like are almost always involved.
Many schemes are used to provide the
necessary arithmetic required to provide
the proper local-oscillator frequency from
the synthesizer. The <dual-modulus syn-
thesizet allows offset frequencies to be
programmed into the main counter, while
the auxiliary counter is used for normal
frequency programming. For synthesizers
using a [0/11 prescaler and a [0-kHz
reference, offset frequencies may be pro-
grammed with 100-kHz resolution, which
takes care of all the standard i-fs and
repeater offsets.

Making an Adaptable Synthesizer

The universal synthesizer implies that
the programmable divider and the
reference source be adaptable to practical-
ly any amateur application. With this goal
in mind, the dual-modulus programmable
divider was chosen as the technique. The
design provides for up to four counters in
both the main counter and the auxiliary
counter. A standard 74LS series up/down
counter was chosen for the individual
counters. This chip, the T4LS[68/9, is
available as 4 decade counter (74LS168) or

a four-bit binary counter (74LS169). A
large variety of divisions and. program-
ming formats are available by mixing
binary and decade counters in the pro-
grammabie divider. in a synthesizer for a
2-meter receiver, for example, the first
counter would be a binary counter pro-
grammed for 13, which would be the tens
of megahertz for 130 MHz. The remaining
counters would be normal decade
sounters.

The division of the programmable
divider using a 10/11 prescaler is given by:

1I0M + N

where M is the number programmed into
the main counter, and N is the number
programmed into the auxiliary counter.
The only restrictions on M and N are that
the counters be capable of achieving the
count, and that M is greater than N.
Channeling of the synthesizer can bhe ac-
complished by changing M, N or both.
Table 1 shows the programming ar-
rangements of some of the synthesizer ap-
plications. In some cases the tuning is
done strictly with the N counter. This
usuaily is done when an i-f offset is pro-
grammed into the main counter.

division =

Programming Circuits
The programmable divider of the
universal synthesizer rtequires TTL-

compatible BCD information. This is
typically either logic or switch closures
where the switch is closed when a logic 0 is
required and open when a logic 1 is
needed. The inputs to the programmable
divider are pulled up to the 5-volt supply
with 10-kQ resistors. When a logic element
such as an up/down counter is used to
program the divider, the connections are
direct without any resistors.

The programming circuits used with the
universal synthesizer shown in Fig. 2 are
diagrammed in Fig. 3. An incremental
shaft encoder using a serrated disc from a
junked facsimile machine is used to incre-
ment or decrement an up/down counter.
The counter provides information for the
readouts on the front panel as well as the
programmable divider. The digits read
from 000.0 to 499.9, which corresponds to
5.0500 to 54999 MHr for use with a

Tabie " .
Passible Universal Synthesizer
Freauency Ranges and Resolutions

Synthesizer veo
Frequency Frequency
MMz} MHz) Resolution
50-6.5 £0.55 80 Hz
5.05-5.55 50.5-65.5 50 Mz
7075 1075 50 Hz
7.458.7.955 74.55-79.55 Al Hz
50-54 50-54 10 kHz
60.7-64.7 60.764.7 10 kHz
133.3-137.3 133.3-137.3 5 kHz
144.0-148.0 5 kHz

144,0-148.0

Crystai Freq.

HReadout Het, Divider Notes

100 Hz 2048211 Ssh transceiver
100 Hz 20487211 Drake TR7

100 Hx 20480211 40 xmtr

100 Hz 2.048i211 40-m rove

10 kHz 5.12129 B-m xmtr

10 kHz 5.12028 B rovr

g kHz 5.12/29 24 rvr

8 kHz 512129 m xmtr
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Fig. 2A — Frequency reference and phase

detector for the universal synthesizer, Ry, Ag

and C1 are to be determined.*

Q1 — Npn sillcon rifi-t amplifier, type 2N3563.

Q2 - N-channel JFET rf amptifier, Siliconix
type J308 or equiv.

U1 — CMOS 12-stage ripple counter IC, type
CD4040.

U2 — CMOS PLL, type 4046.

U3 — MOS8 operational amplifier, type CA3140.

Y1 - 2.048-MHz xtal.

Fig. 2B — Programmable divider for the syn-

thesizer.

t1-U4, incl. — TTL synchronous bidirectional
BCD decade counter ICG tvpe 74LS168.

U — TTL dual five-input NOR gate IC, type
74L.5260.

U§ — TTL quad two-input NAND gate IC, type
741500,

U7-U9, incl. — TTL synchrenous bidirectional
BCD decade counter IC, type 74L5168.
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and the readout, if they are used, com-
prise the first section. This section does
not have to be shielded from any receiver
or transmitter stages since the logic is
purely static, The programmable divider
consists of another section, and shouid be
shiclded from the rest of the circuits
because of the many high-speed
waveforms capable of causing in-

Drake TR-7 transceiver. For further infor-
mation on programming circuits, the
reader is referred to C. B. Opal’s article,
“Rotary Dial Mechanism for Digitally
Tuned Transceivers.””?

Synthesizer Construction

The synthesizer is logically divided into
three sections. Programming electronics

terference to communications equipment.
The VCO constitutes the third section,
and must be shielded from the other
stages because of the sensitivity of the
VCO to noise. In order to achieve a low-
noise synthesizer, the VOO must not be
allowed to pick up extraneous signals
from any source. ln some cases it is useful
to add the dual-modulus prescaler from
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Fig. 3 — Programming circuits using up/down counters and incremental shaft encoder.

o1, Q2 — Phototransistor.

U1-U4, incl. — TTL synchronous, bidirectional
BCD decade-counter IC, type 74L5168.

U5-U8, incl. — TTL BCD {o seven-segment

the programmable divider in the VCO.

shield.

Intended to be used as a part of a
transmitter or receiver, the universal syn-
thesizer should be built into the equip-
ment rather than to stand alone. There are
no special precautions other than those
pertaining to shielding. Be sure, however,
that the power supplies are free from
noise and ripple. Power supplies that will
operate an rf power amplifier reliably may
not be suitable for a synthesizer. An
isolated power supply, for orfy the syn-
thesizer, is the best solution.

Several versions of the universal syn--

thesizer have been constructed by the
author. The lead photo and Fig. 1 show
the 5.05- to 5.55-MHz version made to
complement a Drake TR-7. In this case,
the synthesizer is tuned with an up/down
counter, and uses incandescent readouts.
The entire synthesizer is contained in the
9- X 4-1/2- % 7-in. (229 x 114 x 178
mm) box except for the power supply,
which is mounted remotely. Most of the
shielding of this synthesizer is obtained by

decoderidriver IC, type 7447,
U9 — TTL dual Schmitt trigger IC, type 7413
U10 — TTL decoder iC, type 7442,

mounting the VCO and prescalers within
the attached chassis. With this arrange-
ment, spurious output is on the order of
80 dB down, as shown in the spectrum
analyzer photo (Fig. 4).

The 2-meter version was used in the
transmitter described in September 1980
QST.* In this case, since the synthesizer
was being used in a transmitter, very little
shieiding was used, with the transmitter
case providing most of it.

The chart in Table 2 can serve as a guide
to program the synthesizer for other fre-
quency ranges. The first column indicates
the frequency range of the synthesizer
output. This is not oecessarily the fre-
quency range of the VCO. In Table 1, the
two 5 -MHz ranges have VCOs operating
at [0 times the output frequency, and they
are divided down. The second column in-
dicates the proper connections for the MHz
switch. The third column indicates the
connections for the 100-kHz switch, and so
on. Connections are made to + 5 volts
and ground, as indicated in columns 7 and
8.

U11, U12 — TTL dual FF IC, type 7474.
U13 — TTL quad dual-input NAND gate IC,
type T4LS00.

The values for the loop amplifier de-
pend on the lock-up time and spectral
purity required. Synthesizer builders are
advised to consult Phaselock Techniques,
by F. M. Gardner,* for the proper loop-
constant formula.

Spectrum Analysis of the S-MXz
Synthesizer

The spectral purity of the 5-MHz exam-
pie synthesizer is shown in photos 4A, 4B
and 4C. Photo 4A shows the noise and
sideband specirum out to 2500 Hz from
the carrier. This is a major area of concern
for communications equipment, since this
is the area occupied by a typical ssb signal.
As can be seen in the photo, the noise con-
tained in the $0-Hz analyzer bandwidth is
more than 70 dB down, greater than 500
Hz from the carrier. Photo 4B shows a
very narrow sweep with a 5-Hz filter, in
which a pair of sidebands at =60 Hz are
visible. These sidebands are more than 50
JdB down. Noise and sideband energy over
2.5 kHz removed from the carrier can
cause reciprocal mixing and can reduce



Table 2

Guide for Using the Synthesizer for Other Fraquencies

Switch Connections

Synthesizer

Qutput

Fraquency

Range MHz 100 kHz 10 kHz
5065 48,910,711 B8%,10,11
5.05-5.55 AB9,10,11 B83%,10,11
50-54 A4567, AD1,23 Bj,1,2,3
60.7-64.7 A4567, B456.7 B,1,2,3
133.3-137.3 88,9,10,11 B456,7 B80,1,2,3
144-148 B88,9,10,1t B4556,7 B0,1,23

Connnect to Connect fo
kHz 100 Hz +5V Ground
B4567 B0123 Al1214 A13,154,58,

A7,0,1,2,3,
B456,7 B0,1,23, A12,1448 A13,1557,01
A23

AB,10 Ag,11

A9,10,0,1,2 A811,3

A11,1085 A9236,74

AD3 A2,1

A11,10,9,6

ABA45.7.01,2
A3

it none of the programming pins of a divider IC is assigned, then that chip is not required and may be
deleted. Both 2-meter synthesizers use reference pulling for generating 5kHz steps. U3 in both

2-meter synthasizers is a 74LS159 I1C.

the scnsitivity of a receiver. Photo 4C
shows the noise and sideband energy that
is up to 50 kHz away from the carricr.
This photo shows the noise dropping to 74
dB below the carrier at 10 kHz from the
carrier. It drops to 80 dB beiow the carrier
at =50 kHz.

Establishing certain limitations of the
analyzer is important whenever a spec-
trum analyzer is used for wide dynamic-
range measurements. When spectrum
photograph 4C was taken, the input signal
was removed to determine the analyzer
noise floor. The display level with no in-
put signal was more than 80 dB below the
analyzer reference. This does not repre-
sent the actual noise level of the analyzer.
Because of reciprocal mixing in the spec-
trum analyzer, the actual noise floor of
the analyzer will be a combination of the
noise level observed when there is no input
signal and of the neise of the local
oscillator of the analyzer, The real noise
floor of the analyzer may be determined
by inserting a low-noise signal at the maxi-
mum imput level and by observing the
noise level. The spectrum analyzer
10-MHz crystal calibrator was used for
this check, and the resultant spectrum is
shown in photo 4D. As may be seen, the
noise floor of the spectrum analyzer is
only 70 dB down near the carrier, and
slowly decreases to near 80 dB down. In
fact, the spectrum of the crystal oscillator
appears {0 have more noise than the syn-
thesizer. This may not be the case, The
crystal oscillator operates at 10 MHz, and
the synthesizer output is at 5 MHz.
Possibly, the synthesizer in the spectrum
analyzer, which is the most likely noise
contributor, has slightly different noise
characteristics at these frequencies. As a
result of the limitations of the spectrum
analyzers used for tests, some comments
are in order concerning noise and
sidebands of the synthesizer. The noise
level shown in photo 4C does not show the
noise level of the synthesizer. The actual
noise level of the synthesizer is better than
the 70 dB shown. From experience with
the unit and some other tests, the noise

level in a 50-Hz CGaussian bandwidth is
estimated to be more than 80 dB below the
carrier.

As previously mentioned, there is
discussion among designers voncerning
what constitutes acceptable noise and
sideband performance of a synthesizer
used for hf reccivers. This synthesizer has
been in operation for more than a vear
{transmitting and receiving) during casual
activity and contests. Comparisons have
been made with a conventional PTQ, and
no significant  differences have been
noted. The 60-Hz sidebands, aside from
being relatively far down in level, cannot
be heard. Many amateur transmitters, and
especially those that uverdrive a linear
amplifier, contain some 60-Hz sideband
energy. This is usually the only 60 Hz
component that is noticeable on received
signals.

Although the entire sideband/noise
story of the synthesizer is not known, the
performance of the unit is sufficient for
all but the most critical communications
receiver or transmitter application. The
vhi versions of the synthesizer are also
being used on the air with excellent
results. [t is hoped that amateurs will use
the universal synthesizer in new designs,
improve the performance to suit their ap-
plication and pass along the information
to others.

There are many possibilities for the
basic synthesizer design. Adapting the
synthesizer to other frequencies will not
be difficult if the huilder has & good
understanding of the principles involved.
For a discussion of the dual-modulus syn-

thesizer, see the article, “*‘A High-
Performance Synthesized Two-Meter
Transmitter,”™ -]
Notes

'A, Helfrick, A High-Performance Synthesized

Two-Meter Transmittes,” QST, Sept. 1980, pp.
17-21.

7, Opal, “Rotary Dial Mechanism for Digitally
Tuned Teansceivers,”™ Ham Radio, July 1980,
pp. 14:17,

¥, Gardner, Phaselock Techmigues (New York:
John Wiley and Sons, 1966},

*See note |,

*See note 3.

*See note 1.

(B}

(C

{0}
Fiq. 4 — Spectral purity of the 5-MHz syn-
thesizer is shown in photographs A, B and .
The noise and sideband spectrum out 1o 2500
Hz from the carrier appears at A. Each division
represents 500 Hz and 10 dB for a 50-Hz filter.
B shows the spectrum with a very narrow
sweep with a 5-Hz filter in which a pair of
sldebands at +60 Hz are visible. These
sidebands are greater than 50 dB down. Each
division represents 20 Hz and 10 dB for a 5-Hz
filter, Noise and sideband energy, to 50 kHz
removed from the cartier, is shown at C. This
photograph also indicates the noise dropping
to near 74 dB, 10 kHz removed from the carrier,
and reducing to 80 dB at =+ 50 Mz, Here each
division reprasents 10 Hz and 10 4B with a
50-Hz filter. The internal 10-MHz crystal
calibrator in the spectrum analyzer was used
for making photo D (see text). [n this case each
division reprasents 100 Hz and 10 dB with a
50-Hz filter.




Variations in a Single-Loop
Frequency Synthesizer

Planning to use frequency synthesis in your next transmitter
or receiver? Here is some pertinent plain-language
information, plus suggestions for design variations.

By Wes Hayward,* W7ZOlI

Fr::quency synthesis is not new to the
radio amateur, It has been used in 2-meter
zquipment for years. Recently, there has
been commercial use of synthesis in
amateur transceivers, The performance
demands are more severe, although it ap-
pears that few manufacturers have met
the challenge adequately.

The purpose of this article is to examine
the fundamentai concepts of a single-loop
synthesizer; a complete analysis is not
sought. Rather, the loop is examined with
possible variations in mind. While the
departures suggested are not offered as an
ultimate solution to synthesizer problems,
they may offer interesting, and perhaps
unusual, avenues to the experimenter. We
assume the reader is familiar with the
basic concepts of the phase-locked loop
{PLL) synthesizer. Details can be found in
the references listed at the end of this arti-
ele.

The traditional, single-loop, divide-by-
N synthesizer is shown in Fig. 1. Output
from a voltage-controlled oscillator
(VCO) is applied to a frequency divider,
usually programmable, with the result ap-
plied to a phase-frequency detector. The
phase-detector reference comes from a
crystal oscillator that is divided by a factor
M. Detector output is filiered in the s0-
called H{s) or loop filter and then routed
to the VCO for coatrol. The system is
described by:
where the VCO frequency is f, and the
crystal oscillator is at f,. M is usually a
fixed integer. ‘The spacing between VCO

{Eq. I
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Fig. 1 — A simple, singla-loop frequency synthesizer using a phase-locked foop.

frequencies (the resolution) is defermined
hy:

(Eq. 2

This is also f,, the reference frequency at
the phase detector if M is constant. Herein
lies a major problem with the usual loop
synthesizer. The reference frequency must
be low if closely spaced channels are
desired,

An Example

Consider a numerical example, 2 5- to
5.5-MHz synthesizer with a resolution of
100 Hz. The crystal osciflator operates at |
MHz. Hence, M = 10,000, and N will
range from 350,000 to 55,000, The loop
filter must be configured so that the
overall PLL has unity gain, usuoally
termed the **loop bandwidth,” at well

befow 00 Hz. This syvstem might have a
loop bandwidth of 3 Hz. Response time is
severely restricted. Very careful design
must bhe empioyed to suppress the
reference sidebands (spurious VCO out-
puts) occurring at a separation equal to
the 0.1-kHz reference frequency.

A common method for reducing the
problem cutlined is to operate the YCO at
30 to 55 MHz, with a [-kHz reference fre-
quency. L.oop bandwidth may be cor-
respondingly larger, allowing for an im-
proved response time. The VCO output is
divided by 10 before being used.

Although vhf operation is popular, it is
only an initial step in the process, Ideally,
a reference frequency of 10 kHz or higher
is preferred. Most modern synthesizers
use several PLLs with a combination of
mixing, division and filtering to achieve
satisfactory performance. While excellent
performance may be obtained, this is not

typical of amateur equipment. Multiple-



745193

/g TaLs?4

145193
+5v

[

T +8v

+5V

W
N

i ;0" 16 1
5 LoAL

Loap !
4] o2
s 1 sorrow] 13 cr up mormow|id 2], u3 .
cn,%cxr‘ co Sqcr 1 Sy
[
1B |1 [0 {9 148 51 0|9 [14]8 IT

o JI LI l l 2
\.._._._v_,..u_.-‘ N
DATA IN DATA IN

Fig. 2 — A simple, high-speed programmable divider using TTL or LS-TTL logic.

CONTROL VOLTAGE

LPF

QUTPUT k-

¥
DEY.

Hisy

Fig. 3 — A simple synthesizer offering high resolution and a high reference frequency at the
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loop systems are complicated and costly.

Variations

Owing to the difficulties outlined, it is
naturai to consider design variations.
‘There is no firm need for a synthesizer to
produce freguencies that are separated by
2 fixed increment, neglecting traditional
vhf fm applications. The major require-
ment is that the channel spacing be suffi-
ciently small. The reference frequency
must still be as high as possible.

These seemingly inconsistent goals,
high resolution with a high reference, are
possible if M of Fig. 1 becomes a variable,
There are many ways that M could be con-
trolled. One approach allows M to be
simply related to N. Specifically, let N =
M + K where K is a relatively small in-
teger. Then, using equation i,
o= T, (1 +-;‘Z) (Eq. 3)
The channel spacing or resolution is given
by:

Afy, = £ (1 +

e}

M+ 1

>

Ky o ik (Eq. 4)
"fx(1+m)“ﬁ?- q

The reference frequency is:
fx
™

Two programmable dividers are re-
guired for this system. They are, however,
simple and virtually identical. The im-
plications are evident from the eguations.
The reference frequency is related to 1/M,
but the channel spacing is proportional to
1/M2!

Consider an example, M varies from
128 to 256, and {, is set at 4980.5 kHz. K is
set at 1. Then, the VCO output will vary
from 5000 kHz (M = 256) to 5019.5 kHz
{M = 128). In spite of the close channel
spacing, the reference fregquency will be
high, ranging from 19.5 kHz at M = 2356,
to 38.9 kHz at M = 128. A high loop
bandwidth is now practical, providing im-
proved transient response. Gaps between
channels are filled in easily with VXO ac-
tion applied to the crystal oscillator. Ad-
ditiona! flexibility resulis from the pro-
gramming of K.

Practical Details

A simple programmable divider is
shown in Fig. 2. The 7418193 four-bit
binary counter operates in the down-
count mode with two stages used in the ex-

fy = (Eq. 5)

ample. The U2 “*borrow’” output drives a
D flip-flop, U3, operated as a single stage
shift register. The U3 output, which is one
full clock cycle in iengih, actuates the
“load”’ inputs of U1 and UZ. The U3 out-
put is synchronous with the high-speed
¢lock, reducing phase-jitter problems that
might result from variations in divider
propagation delay. The division ratio is N
+ 2 where N is the data prograsmmed into
the divider. )

The M, M 4+ K synthesizer is casily
constructed with dividers like those in Fig.
2. The M divider is the one shown. The M
4+ K divider uses K more stages in the
shift register. The same programming is
then applied to both,

Other systems may be used to achieve
sirnilar resuits. For example, only one pro-
grammabie divider is required if K = 1.
This system is shown in Fig. 3. Analysis
shows that:

f, =

. 1
fy (1 + =
x N)

This simple form might be especially at-
tractive for portable applications where
power consumption is critical.

A synthesizer of the M, M + K type is
now in the writer’s home receiver, M
varies from 513 to 1025, while K is set at
23. Shift registers replace the D flip-flop
of Fig. 2. The VCQ operates at {0 MHz,
while the crystal is in a voltage controlled
crystal-osciliator circuit at 9.77 MHz, pro-
viding extra resolution. The 10-MHz out-
put is divided to 5 MHz for use in the
receiver. The loop is configured for a gain
crossover of approximately 100 Hz.

The performance has been catirely
satisfactory. Reference-sideband suppres-
sion exceeds 10{) dB, while the phase noise
is -~ 145 dBc/Hz at a 10-kHz spacing
from the carrier.

¥XO Operation

It was mentioned earlier that a ¥XO
could replace the crystal oscillator in Fig.
1. There will be a slight compromise in
stability if this is done, but the usual VXO
is still much more stable than a free-
running LC oscillator, Once a VXO-based
synthesizer is considered, the question
arises as to what the proper N and M
values should be.

A graph is presented in Fig. 4 to il
fustrate the problem. A VX tuning range
is shown. A desired operating-frequency
range is also shown above the VXO span.
This will be divided into sub-bands cor-
responding to changes in N or M. Three
possible situations are presented. The
curves at A show tuning segments that
overlap, Plots at B present the opposite
extreme — adjoining segments with gaps.
The plots at C show the desired condition,
exactly adjoining the ranges.

The equations that define N and M for
the desired, exactly adjacent ranges or
sub-bands_are easilv_derived with. resnfis
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Fig. 4 - Horizontal lines within the YCO range
represent sub-bands resulting from tuning the
VXO over its range. Different sub-bands atise
{rom changes in the M and N parameters of
the synthesizer,

that are surprisingly practical. The
minimum N value i5 given in terms of the
VXO parameters by:

i (Eq. 6)
Al
The required M value for a desired output
frequency, f,, is then:

Nein = -

fx N min
fy

The most significant detail is found in Eq.
7. The minimum N is not a function of the
output frequency, f.. The equations wiil
generally predict irrational numbers for
both Ny, and M. They must be rounded
off to integers for simple synthesizes,
Consider a numerical example — 2

M = (Eq. 7}

Strays "

“CQ, calling CQ, Maritime Mobile, Region 2
aboard the 'Love Boat' .. ." A mid-March cruise
on the Island Princess, ot TV’s "Love Boat”
fame, was combined with an operating event
for seven Galifornia, and one Irish, amateurs.
Enjoying the balmy weather and the DX are (l-)
Dick Brinkman, N6AYV; Gena Clark, WEDQH,;
and Jim Walden, WBESJ. Approximately 1500
contacts, and unknown quantities of tanning
lotion, were enjoyed on the vovage from San
Juan, Puerto Rico, to Los Angeles, via the
Panama Canal. (pholo courtesy WBCFK)

transceiver using a 9-MHz i-f that should
operate in the 7- and 21-MHz ranges. The
LO (VCO) required will then operate at 16
and 12 MHz. Assume the VXO has a
lower frequency of |1 MHz and a range of
Afy = 11 kHz, This is reasonable perfor-
mance; the tuning range is only 0.1%. Eq.
6 shows that N; = 1000. Ioteger
approximations of Eq. 7 show that M
should be 688 for f. = 16 MHz, and 917
for f, = 12 MHz. Results for changing N
are shown in the table.

An overlap between tuning segments
appears as N increases beyond Ny;,. It is,
however, small. This synthesizer could be
especially practical. M is chosen for a par-
ticular band. Tuning within the band is
then realized by moving the VX0 and by
changing the N value over a small range
that does not depend upon the band. The
tuning rate will change with band changes
— the penalty for this simplicity. Ex-
amination suggests that this system would
be practical even if used without a digital
readout.

Concluding Remarks

This paper presents some ideas that
were used eiperimentally by the writer.
Clearly, the goal has not been to present
construction information; rather, it has
been to communicate details of possible
simplifications. It is practical to achieve
reasonable performance, even with a
single-loop synthesizer, if some of the
traditional requirements are ignored.

CODE IN CAPTIVITY

] In a much-publicized incident during
the Vietnam military actions, former
POW Jeremiah A. Denton, Jr., now a
[J.8. Senator from Alabama, blinked out
the word *“torture’ with his eyelids during
a forced TV interview during his captivity.
In response to a letter | wrote, Senator
Denton declares that he is wholeheartedly
in favor of keeping the code requirements
for Amateur Radio. ““in my particular
case,” he states, ““had 1 not known the
Morse code, [ would have been denied the
one viable option of communication open
to me, while a prisoner of war. I am
definitely in favor of it.”" — Russell
Crom, AGIN, Mt. Prospect, Hlinois

QST congratulates . . .

(] John W. Ferguson, WOQWS, of
Independence, Missouri, who was named
Director of Libraries by the trustees of the
Mid-Continent Public Library.

I D. R. Allen, K4HJM, who was named
“Southern Section Country Cousin of the
Year’ for his contributions to the net,
which is dedicated to ‘‘the service and

Table 1
Example ot a VX0O-Based Synthesizer
ffawer fu 85
" N iz} P
888 1000 15,988.37 16,004.36
688 1001 16,004.36 16,020.38
688 1002 16,020.35 16,036.37
688 1003 16,036.34 16,052.37
M7 1000 11.995.64 12,007.63
7 1001 12,007.63 12,019.64
M7 1002 12,019.63 12,031.65
917 1003 12,031.62 12,043.66
9y 1010 12,115.588 12,127.11
917 011 12,127.59 12,139.72

flower @nd fupper fOr a given set of N and M
values show the frequency range realized by
VX0 tuning.

Even greater flexibility is offered by
multiple-loop designs.

'Topics not covered are the design of the
VYO and of the loap filter. Both are vital
in the design of systems with good sup-
pression of reference sidebands and low
phase noise, R
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JOURNEY INTO SPACE

(1 The Club and Training Depariment
announces the addition of a new NASA
slide show to the library. NASA4: Journey
Into Space contains 80 slides and is 30
minutes long. Quantities arc limited, 50
please list alternate dates. — Joyce
Martin, Club and Training Dept.

Cartland E. Richrnond, KASSIDA1GI, will never
forget his first radio, a two-tube regenerative
receiver featured in How to Become A Radio
Amateur almost 25 years ago. His mother,
Jinx, hooked this rug using his radio's circuit
diagram for a pattern; she later even included
the power supply in the design. {photo
courtesy KABS/DA1GI)



A Modest
45-Foot

DX Vertical
for 160, 80, 40
and 30 Meters

If it’s DX you want, this
low-angle radiator will put
it in your lap! Build it now
and coliect DX dividends

this winter.

By Wayne H. Sandford, Jr.,* K3EQ

Twenty years is a long time to be away
from Amateur Radio! Bui, fortunatety,
when [ returned to the airwaves in
December 1975, the season for working
distant stations had arrived. The allure of
finding signals from other continents
became almost magnetic, and before long,
the DX bug had clearly bitten me again.
With a 120-watt homemade cw rig and a
120-ft end-fed wire strung 28 ft above the
ground, [ worked what countries I could
while being constrained by the nature of
this “*zky wire."* Without question, a bet-
ter antenna was needed for my DXing ef-
forts. What to do?

Improvements began with the construc-
tion of a 36-ft wooden tower I built to
support a 2-element quad for 10, 15 and
20 meters. From the top of this tower, I
hung a 40-meier vertical anienna, fol-
lowed by the installation of twenty-four
50-f1 radials. DXing on 40 meters im-
proved noticeably as a result of this effort.

*P.C. Box 395, Warrington, PA 18976
'Nates appear on page 31.

For awhile | was satisfied to leave my
80-meter inverted L alone. It was strung
between the quad tower and a mast sup-
porting one end of my end-fed wire. Ad-
mittedly, results with this antenna were
mediocre. During the winter of 1979-80,
as 1 approached the requirements for
Five-Band DXCC on all bands except 80
meters {only 50 confirmed), [ began to
think about better DX antennas for the
lower frequencies.

Research

I looked through back issues of QST
and other publications for antenna ar-
ticles: A QST article by Hollander? trig-
gered thoughts of constructing a multi-
band vertical antenna. Radiation patterns
of 1/8-, 1/4-, 1/2. and 5/8-wavelength
vertical antennas indicate that an antenna
having this configuration would give low-
angle radiation on four bands. Calcula-
tions indicated these fractional lengths
could be applied to 160-, 80-, 40- and the
new 3J0-meter band that will become
available sometime during 1982. A 5/8-
wavelength vertical antenna for 30 meters

is nearly 60 ft high. A half wavelength for
40 meters is 70 ft; 1/4 wavelength for 80
meters is 70 ft; and 1/8 wavelengih on 160
meters is 68 ft. Therefore, if a pole 60 ft
high were used, series inductance could be
added to obtain the required electrical
length on all four bands. But as much as [
desired to have a vertical antenna 60 ft tall
or greater, I decided to see if an antenna
as short as 40 ft would serve my purpose.
Furthermore, although not too much has
been said by the neighbors about the
2-clement quad, I feared that a 60-ft ver-
tical antenna might stimulate a barrage of
adverse comments!

After pondering the matter for some
time and studying radiation resistance and
reactance plots for veriical antennas,® the
solution of the problem came into focus.
For an antenna shorter than 60 ft some
form of loading was needed. A ““top hat?’
provides an ¢fficient means for doing
this.*

‘This multiband antenna should first be
calculated for 5/8 wavelength on 30
meters. It will give an almost perfect
match to a 50-ohm line by adding a small
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Table 1

Dimensions for Optimum Height of the Vertical Radiator

Top- Calculated
Radiator  hat Haights for Caleulated Calculated
Height  die 10.125 MHz (Deg.) Heights for Heights for
{ft) ift) Sum = 225 Deg.) 7.025 MHz (Deg.) 3.525 MHz (Deg.}
Haight Top Helght + Top = Sum Height + Top
Loading Loading Loading
43 11 158.5 655 110.6 56.7 167.3 55.6 3r.4
44 9.6 163 62 113.2 52.8 165.8 56.8 33.2
45 &2 166.9 58.1 115.8 48.1 163.9 58.1 292

Meters = feet x 0.3048

Caleulated
Heights for
1.8125 MHz (Deg.)

Sum Height + Top = Sum

Loading
929 28.5 21.4 48.9
90 29.2 18.6 478
« 87.3 29.9 18 453

Table 2

How Top-Hat Loading is More Effective
on Lower Bands in increasing Effective
Height

F Top Top Ant, Ant,
(MHz) Loading Loading Effect, Effect.
(Deg.) () Helgm Height
(ft) i
18125 1848 28 72 0.133
3525 332 25.7 9.7 0.249
025 528 20.5 64.5 0.456
10.125 B2 16.7 60.7 0.625

Meters == feet x 0.3048

inductance in series with the antenna at
the feed point, then tuning out the
vapacitive reactance with a shuont induc-
tor. If the antenna is a half-wavelength
long at 40 meters (the length at which
reactance is zero), it could be adjusted
easily by using a parallel-tuned tank in
series with the ground lead, and by tap-
ping the feed line at a point on the tank
just a few turns up from the ground end.
The tap and tuning adjustments are ar-
ranged to give the best match. It seemed
that if the antenna were 1/4 wavelength
long at 80 meters, it could be increased in
length to provide a 50-ohm feed point by
means of a small series inductor and a
shunt capacitor to tune out the reactance,
In addition, since it would be considerably
shorter than 1/4 wavelength on 160 meters
(on the order of 1/8 wavelength) it could
be made to look like a 1/4-wavelength
antenna by adding series inductance to
ground. Matching could be effected by
tapping the line a few turns up on the coil,
Many dyed-in-the-wool DXers would not
consider a 1/8-wavelength vertical anten-
na, but Sevick® has shown that this can be
an efficient radiator when used with an ef-
fective ground system and & low-loss,
base-loading inductor.

Design Procedure

I could not remember having seen
details of vertical antennas that explained

how to calculate the effect of the *“top
hat.” But in past issues of QST found an
article by Schulz,* which was just what I
needed, Although his design was for a
1/4-wavelength antenna, the ecquations
are presumed applicable for calculating
the *“op-hat’” effects on 1/2- and
5/8-wavelength antennas. Caiculations
with his equations indicated that a 44-ft
vertical antenna loaded by a 9.6-ft
diameter *‘top hat’* would give the results
[ wanted. My aim was to have a vertical
antenna that would be 5/8 wavelength on
30 meters, 1/2 wavelength on 40 meters,
1/4 wavelength on 80 meters and 1/8
wavelength on 160 meters. Table 1 shows
calculated electrical lengths and required
‘“top-hat’’ diameters for vertical radiators
from 43 to 45 ft high, showing that the
d4-ft height is about right to give the re-
guired four-band performance. Table 2
shows that the *‘top hat'’’ is more effective
in increasing the length of the radiator as
the frequency goes down.

Since this design promised 2 high degree
of success, the preliminary circuit (Fig. !}
was prepared. A parts list was compiled
{Table 3), and material collection was
begun,

Construction

Purchases for the project included a
40-ft telescoping TV mast (its extended
length turned out to be 38.5 ft) and a 6-ft
galvanized fence post, which would just
fit inside the lower mast section. With 6
in. of the post telescoped inside the mast,’
the overall length was the required 44 ft.
To secure the mast to the fence post, two
slits were made in the lower section of the
mast with the aid of a hacksaw. A
stainless-steel radiator hose clamp and a
1/4-20 balt, 2-1/2 in. long, were used to
clamp the mast firmly to the fence post.

The cight-spoke ‘*top-hat’” is con-
structed in a manner similar to that used
by Hollander.® There are eight 5-ft lengths
of 1/2-in. diameter conduit fastened to an
11-in. square, §/8-in. thick aluminum
plate. The spokes are held firmly against
the plate by means of 6-32 stainless-steel
hardware. Aluminum angle stock is used
to fasten the plate to the top of the upper

mast section. This stock, which is 1/8 in.
thick by 1-1/2 in. wide, is cut into four
l-in. lengths, Two 1/4-20 stainless-steel
bolts, 2 in. long, are used to fasten the
angles to the upper mast section. I suggest
the use of lock washers in all cases where
the bolts are used. Good electrical contact
can be assured hv connecting all “*top-
hat’’ radials together and to the mast with
1/4-in. wide braid using stainless-steel,
self-tapping screws, Three 48-in. long
heavy-duty, screw-in steel anchors are
used for the guy points. They are located
25 ft from the tower base. Four sets of
guys are used. They are made from no.
12-1/2-paunge steel wire. A total of 42 egg
insulators are installed to break the guys
into lengths no longer than 19 ft. The base
of the mast sits on a 7-in high, heavy-duty
standoff insulator, which in turn rests on
a 6-in. diameter concrete base that is 3 ft
deep, with 4 in. protruding above ground.

Installation of the Mast

First, stand the mast upright and attach
the lower set of guys to the anchors. The
three top sections of the mast are pushed
up from a ladder resting against the mast.
Proceed by attaching the next set of guy
wires to the anchors. The ladder is then
extended to the second guy level, and the
upper section is pushed up next, A picce
of 1/4-in, braid is fastened across the joint
between the top and second section of the
mast, using se¢lf-tapping, stainlcss-steel
screws, Follow this by pushing the second
angd top sections up together. Next, a strap
is connected across the other two joints to
ensure good electrical contact. Complete
this part of the installation by connecting
al]l guys to the mast, then adjust them so
that the mast stands vertically.

All tuning components are mounted in
a fiberglass box. Fig. 2 shows the open
tuning box and c¢omponents. Fig. 3, a
photograph of the basc of the antenna,
shows how the box is attached to the
3/4-in. galvanized water pipe ground rod,
and how the radial wires are terminated
on a square aluminum plate (similar to the
method used by Sevick).® The plate is
fastened to the ground rod with aluminum
angle hrackets, stainless-steel hardware
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Fig. 1 — Schematic diagram for the K3EQ 160-, 80-, 40- ant 30-meter vertical antenna. The circult for remote band switching is included. There are 52
radials and a ground rod in the system. Low-angle radiation makes this an effectiva DX antenna.

and a stainless-steel hose clamp. All four
corners of the aluminum plate are con-
nected to the ground feedthrough in the
bottom of the tuning unit with heavy cop-
per braid. This insulator, as well as the
one for the lead going to the base of the
mast, is sealed against moisture by apply-
ing silicone compound. The relay control
cable and the 50-ohm coaxial line enter
the bottom of the tuning box through
small holes that ensure a snug fit. The
completed antenna, as shown in the
photograph, has the capacitance hat

resting atop the mast, The mast is stabi-
lized by careful positioning of the guy
wires. A wooden fence is placed around
the base of the mast to help protect people
and animals from possible tf burns.

Radial System

Installation of the mast took piace
during the driest Pennsylvania summer in
15 years. As fall approached, the soil was
still too hard to bury the radials, so they
were laid on the surface. Each wire was
stretched tightly and fastened with several

6-in. lengths of heavy bus wire, which had
been formed inte hooks. When rain even-
tually fell, the radials were buried 2 to 3
in. in the ground.

All radials are 100 ft long except those
toward the sides of the lot (which is only
150 ft wide). One side has 70-ft radials,
while the other has 80-ft radials. Some
4800 ft of wire makes up the 52 radials, 1
used insulated hookup wire, but
aluminum clothesline’® or galvanized elec-
tric fence wire is satisfactory.

According to Stanley,”' the efficiency -



Fig. 2 - A view of the vertical antenna tuning
network. Components are mounted on a
framework of 1/4-in. thick Plexiglas, which
slides into the fiberglass box.

of a 160-meter antenna might be im-
proved by using more or longer radials.
For the other bands, hawever, not much
improvement is likely to be achieved by
increasing the lengths or adding radials.
For 160 meters, the radials are only 0.184
wavelength, but for 80 meters they are a
respectable  0.352  wavelength  long.
Ciround losses are probably on the order
of 2 dB on 40 meters and about double
that on 160 meters. Table 4 is a chart of
the wavelengths of the [00-ft radials
versus frequency.

Tuning

Tune-up is done on 160 meters first,
then progressively on the higher bands. |
used the K4K{'! tune-up bridge and a

Fig. 3 — Base of the vertical antenna with the tuning-component box
mounted on the ground rod. The radials terminate on a square

aluminum plate.

Table 3
Shopping List

1 — telescoping TV mast, 40 ft long, Mont-
gomery Ward no. 83A19735R, $30.95.

1 — galvanized fence post, 6 ft long, 24in. dia.,
$6.

4 — lengths of thin-wali conduit, 10 ft long,
1/2-in. dia. Each length is to be cut into 5t
sections. Montgomery Ward no. Z83A1004R,
size no. 2, $1.89 ea,

1 — length of 3/4-in. galvanized water pipe for
ground red, 10 ft long, Montgomery Ward
no. 81A40103R, $12.

2 — rolls ot no. 124-1/2 gauge galvanized steel
wire for guys, Sears no. 32H10125, $58.29 ea.

3 -~ earth anchors, screw type, 48-in. long, Sears
no. 32H21946C, 57. ea.

42 — strain insulators far guy wires, Radio
Shack no. 270-1518, Price with 10% quantity
discount, $13.04.

120 ft (36.5m) RGEX-50 coaxial cable available
from Texas Towers, Plano, Texas, $18.

120 ft four-conductor confrol cable for relay
circuit, gray vinyl |acket. Sold by Fair Radio
Sales, Lima, Ohio, $14.40. A substitute would
be TV totator cable, Sears no. 57H8732, 10¢
per faot.

5000 tt no. 18 vinyl-covered hook-up wire for
radials, sold by Fair Hadic Sales, $75, A less
expensive (but less durable) substitute is no.
17 gauge galvanized steel wire. This is avail-

able from Sears, no. 32H22056G, at $16 per
roll. Each roll has 2640 {t ot wire.

1 - B 8 W coil no. 3033, 10 in. long, 3in.
dia, no. 12 wire, 8 tpi, avallable from Barker
and Williamson, 10 Canal &t, Bristol, PA
19007, §7.97.

1— f{ibergiass casa, 14-12 x 14 x 4-14 In,
available from Fair Radio 8alas, $5.

5 - ralays, dpdt plus spst, N.O., 12 V de, Leach
no. 1077, avaitable from Fair Radio Sales, %2
each.

1 — variable capacitor, 30-177 pF with both
sections in parallel, 0.094-in, air gap. Fair
Radlo Szles, no. C-221/T-195, $3.95.

1 -~ variable capacitor, (583 pF, 0.03-In. air
qap, Fair Radio Sales, no. 78348-G, $2.95.

? — conestyle feedthrough insulators, Fair
Radio Sales, no. 3G584IN-84, 25¢ each.

1 — standoff insulator, 7-in. = 1-1/4 In. dia,
Fair Radio Sales, no 5970-405-8992, $4.

Miscellaneous: parts for control box purchased
from Radio Shack, $20.

Stainless-steel hardware from Elwick Supply
Co., Samerdale, New Jersey, $12.

Aluminum angle stock and 1/8-in. aluminum

plates from local metal suppliers, hose clamps,

ready-mix concrete, copper shielding and braid,

510

Note: The total cost was approximately $300 at the time the antenna was built. It is reasonable to ex-
pect the present costs to be ahout 10% higher. By "scrounging” parts from your junk box, and trom

friends and tlea markets, the cast can be reduced.

dummy load at the base of the antenna to
make the adjustments. My transmitter
was in the second-floor shack. [ should
have carried it to the base of the antenna
to make the matching process easier.
Finding the vorrect coil taps for 160
meters while using the bridge seemed
almost impossible, By tightly coupling a
grid-dip oscillator to a two-turn link in the
ground lead, the correct ground tap point
was located. The line tap was then posi-
tioned properly with the aid of the tune-

4ap bridge., Adjustments for the other

bands followed without difficulty. The re-
quired inductances were close to the
valculated values. Fig. 4 shows an SWR
plot for the antenna. Refer also to Table
5.

This data was obtained in the shack at
the end of the 120-ft length of RG-8X
coaxial feed line. The SWR might be
brought closer to 1:1 on 30 meters by fur-
ther adjustments for that band. After the
tap points on the coil were found, I
soldered miniature alligator clips to the
coil. A purist might prefer to remove the
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Fig. 4 — SWR curves for the K3EQ vertical antenna. See Table 5 for



clips and solder the braid directly on the
coil. T left the clips there to facilitate
future adjustments.

The antenna is resonant outside the low
ends of the 30- and 40-meter bands. This
apparently resuits from the extra foot or
so of wire from the base of the mast to the
tuning box and ground. Additionally, I
did not cut the ““top hat’’ to the calculated
9.6-ft diameter, but left it at 10 ft,
Shortening the mast 1 foot should bring
the resonant points within the 30- and
40-meter bands. If additional correction is
needed, then remove 2.5 in, from each of
the ‘“‘top-hat’’ spokes. This change may
require repositioning of the taps from the
points indicated on the schematic diagram
(Fig. 1).

Afterthoughts .

Phone operators may think this article
has nothing to offer them. Therefore, !
went through an exercise to determine the
optimum configuration to cover the new
30-meter band and the 160-meter band,

verified by. extrapolating the SWR curves
of Fig. 4. Likewise, it appears that if the
configuration were tuned for the lowest
SWR at 3.887% MHz, all of the 75-meter
phone band could be covered with an
SWR of 1.7:1 or less.

Conditions were not favorable for
evaluating its DX qualifications when I
conducted tests. with this antenna. Results
obtained were nevertheless gratifying.
Europe and South America have been
worked with very good reports on 80 and
40 meters. On 160 meters, with 100-watts
input to a TX4C, I received an RST 589
report from KP2A followed by a 549 from'
VPOKA. To the west, my circle of con-
tacts has been from Minnesota (559)
through Wisconsin (579), lowa (559),
Kansas (539} and Arkansas (559). A 339
report came from New Mexico, and a sta-
tion in Florida gave me a 579. Al of these
contacts were made in the early evening.

T have shown none of the math calcula-
tions; only the resuits in the form of
tables. Amateurs who desire a copy of

Notes

'meters = feet x 0.3048,
*D. Hollander, “A Big Signal from a Smaill Lot,”
ST, Agril 1979, pp. 32-34.

*Editors of 73 Megazine, The Giant Book of Amateur
Reddio Antennas (Summit, PA: Tab Books).

‘). Sevick, '*The WIFMI Ground-Mounted Short
Vertical,” QST, March 1973, pp. 13-18, et al.

*¥, Sevick, "*Short Ground-Radial Systems for Short
Verticals,"” QST, April 1978, pp. 30-33.

*W. Schulz, “Designing a Vertical Antenna,” QST,

. Sept. 1978, pp. 1921,

"miilimeters = inches X 25.4.

See note 2.

*See note 4.

*[Editor’s Note: 1n regions where the soil has a high
acid or alkaline content, rapid disintegration
of aluminum wire will occur, sometimes within
a few months, Neoprene-jacketed no. § aluminum
wire {sold by Sears as overhead power wiring for
outdoor applications} is relatively inexpensive and
is highly resistive to corrosion.]

1], Stanley, “*Qptimum Ground Systems for Vertical
Antennas,”’ QST, Dec, 1976, pp. [3-15,

W, Vissers, **Tune Up Swiftly, Silently and Safely,”
QST, Dec. 1979, pp. 42-43,

Tabile 5
Data for SWR Curves in Fig. 4

and also to allow adjustment for the these calculations should send a request to f.r:quency (MHz] gﬂm
lowest SWR at the center of the 40- and the ARRL Technical Department. 1805 1.72
75-meter phone bands. To accomplish Enclose an s.a.s.e. and 1. 181 15
this, the mast must be lengthened to 47.5 If you wish to ephance your DX :,g;s :?3
ft, and the top-hat diameter reduced to  capabilities on the lower bands without 1ggs 11
5.8 ft. Table 6 charts the calculations that  erecting a ‘‘monster antenna,”” to be 183 121
lead to this conclusion. prepared for the new 30-meter band when 1835 133
Of course the tuning network would it becomes available or to try the recently 13:5 3?3
altow this configuration to be tuned to the expanded ‘‘top band*’ for the first time, ’
40- and 80-meter cw bands by those then this may be just the antenna for you. 35 1.25
operators who might fike to tune the Build it, and you’ll be ready for some 3526 12
antenna to any part of these bands. For good DXing! ™S g::?s }:35
80-meter ¢w, more series inductance 36 1.4
would be needed for the 44-ft version. For 3625 15
40-meter cw, some series inductance 3.65 1.7
i 3.675 1.9
would have tc;1 be inserted between the Tapje 4
mast base and the parailel-tuned tank. 7.0 1.01
This requires only moving all three Length of Ground Radials in Wavelengths ;45 14
40-meter coil taps down the coil a few ?orsus Frequency 7.1 122
turns. Prqper adjustment for operation [ (MHZ) 100-4¢ (30-m) ;::125 :?
anywhere in the 40- or 80-meter bands can Radiats 705 172
be made with this configuration. 16128 gﬁ%ﬂ”’ in 4y 7.3 19
The full 40-meter band could he * -
covered with an SWR of L.4:1 or less if  Soee et otas i
this matching network is tuned for the 1,125 1.029 10,15 1.7
lowest SWR at 7.15 MHz. This can be
Table 6
Chart for Selecting Optimum Radiator for Phone Bands (7.225 and 3.8875 MHz)
Top Top Calculated
Aadiator  Hat  Hat Haights for Calculated Calculated Calculated
Height Cap Dia 10.125 MHz (Deg.) Heights for Heights for Heights for
{tt tRF) {ft) Sum — 225 Deg. 7.225 MHz (Deg.) 3.8875 MHZ (Deg.) 1.8125 MHz (Deg.)
Height Top Helght Top Sum Height Top Sum Helght Top Sum
Loading Loading Loading Loading
47 49 8 174.3 50.7 12439 4108 165.47 66.93 2513 92.06 31.2 12.27 43.47
475 48 5.8 176.17  48.83 1267 392 164.9 67.64 2369 91.33 31.54 1156 43.1
48 43 5.3 178.02 46.98 127 37.36 164,36 68.35 2233 90.68 31.87 10.84 427
49 377 475 181.73 4327 129.688 33.88 163.56 69.78 19.86 89.64 32.53 9.56 42.09

Note: Subtract length of lead into tuning unit plus ground lead from calculated radiator height.




A Phase-Locked-Loop
Demodulator and Modulator

Out of phase with today’s trends? Locked into a loop with
your computer? Get back on the air with this simple project!

By Rodney A. Colton,* WATSXW

When the FCC approved the use of

ASCI on the amateur bands, [ searched
for a quick and inexpensive method of in-
terfacing my computer and transceiver, 1
chose the simple PLL vircuit in Fig. {. it
decodes an audio signal (tones) into TTL-
compatible bits. All one needs to do is
feed the data stream to a computer, and
half the system is operating! The simple
YCO cireuit in Fig. 2 converts the data
stream at the output of the computer iato
tones. One can inject the tones into the
microphone jack of a transceiver, and the
vomplete system Is operating. Both the
modulator and the demodulator could be
implemented with the same VCO. [Cs are
inexpensive, however, and [ wanted to
reduce the switching requirements. This
makes the alignment and testing easier,
also.

Circuit Operation

With no signal at the input of the circuit
in Fig. I, adjust the timing resistor (R1) so
that the free-running VCOQ frequency is
between the fsk mark and space frequen-
cies. The VCO control voitage at pin 7,
generated by the comparator, is the same
as the reference voltage at pin 6 when
there is no input signal. The output of the
comparator circuit may be either 2 mark
or space.

If a mark signal ¢higher tone} is applied
to the input, the control voltage (pin 7)
goes lower than the reference voltage (pin
6). This causes the comparator output to
go high. If a lower tone appears at the in-
put of the PLL, the voltage at pin 7 swings

*5629 Dovekie Ave., Ewa Beach, M1 96706
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Fig. 1 — Schematlc diagram of the demodulator circuit. Resistors are 1/4-watt or 1/2-watt carbon-
composition type. Capacitors are disc ceramic. Component numbers not appearing in parts list

are {or identification purposes only.

R1 — Lineartaper, 104turn potentiometer, 20
k2.

U1 — Phase-locked-loop IC, TTL compatible,

in the other direction, and a low appears
at the comparator output.

This eircuit works well with various
common values of frequency shift at rates
up to 300 bits per second. If the data
stream js inverted, insert an inverter be-
tween the demodulator output and the
computer input, or use the computer to

type 565 or equivalent.
L2 - Vnitage comparator |G, TTL compatible,
type LM339 or equivalent. :

make the conversion once the data has
been loaded. (Computers are very effi-
cient at making conversions involving
Baudot, ASCII, parity bits and so forth.}

Moduiator Circuit

The heart of the circuit in Fig. 2 is the
LM3566 VCO. Timing-capacitor {(C1) and
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Fig. 2 -— Schematic diagram aof the modulator

circuit. Resistors are 1/4-watt or 1/2-watt

carbon-composition type. Capacitors ara disc

ceramtc. Gomponent numbers not appearing in

parts list are for identitication purposas only,

R3 — Linear-taper, pc-board style potenti-
gmeter, 10 k2,

R4 — Linear-taper, pc-board style potenti-
ameter, 5 k.

U3 — Voltage-controlled oscillator IG, TTL
compatible, type LM566 or equivalent.

timing-resistor (R2) values establish the
free-running Frequency range of the VCO,
Operating voltage at pin 3 alsu atfects the
VO frequency. The control voltage and
the free-running frequency can he ad-
justed by means of R3.

The TTL data stream is injected at the
input (R4), Adjusting R4 chaiges the ef-
fect that each bit (high or low) has on the
voltage i pin 5. The number of hertz shift
between mark and space will vary with
changes in the R4 seiting. Adjusting the
mark and space {requencies is an iterative
process because of the interaction of R3
and R4,

The output of the VCO is 4 square wave
at pin 3 and a triangular wave ai pin 4.
The harmonic content of a trianguiar
wave is lower than that of a square wave,
Because it {5 easier to filter, the trianguiar
wave is used to drive the transmitter. A
low-pass filter between the output of the
V(O and the input of the transmitier
removes the harmonics.

Construction

i developed the prototvpes of these cir-
cuits on breadboards. After testing for
proper demodulator operation, I transfer-
red the circuit to a pre-etched, predrilled
circuit bhoard (Radico Shack 276-170),
Once the component values of the
modulator were verified experimentally
on the breadboard, I transferred this cir-

MODULATIOQN
"&G‘a‘amwmq;ﬂpﬂrmm o

INPUT “'%“%

%

Fig. 3 -— Parts-piacement guide for the demodulator and modulator. Parts are placed on the non-
foil side of the board; the shaded area represents an X+ay view of the copper pattern. (The
etching pattern appears in the Hints and Kinks section of this issue.) Resistances are in ohms;
k = 1000, Capacitors with whole-number values are in picotarads. Capacitors with decimalvalue

numbers are in microfarads,

cuit to an etched circuit board. 1 mounted
both boards in a small aluminum box, An
¢tching pattern for a circuit board (with
both circuits on it) is included in the Hints
and Kinks section of this issue. Fig. 3 pro-
vides a parts-placement guide for this
board. [ installed banana jacks for the in-
put and output ports and also added two
jacks for monitoring the VCO and TTL
data streams,

(peration

Counitect the demodulator input directly
to the speaker terminals of the receiver.
Adjust the volume control of the receiver
for a normal listening level. Set the VCO
{U1) free-running frequency to midrange.
Tune the receiver so that the VCO fre-
quency falls midway between the mark
and space frequencies. Fine tune the unit
by ““tweaking’’ the receiver frequency or
the {reec-running VCO frequency (RI).
Verify proper tuning by attaching a
monitor scope to the output and by ob-

serving equal numbers of marks and
spaces.

Connect the modulator input to the
computer output and the modulator out-
put to the microphone input of the
transmitter. Adjust audio and/or drive
gain to prevent over-driving the transmit-
ter.

Refinements

Some predetection filtering before the
demodulator in the form of a band-pass
filter should increase the effective signai-
to-noise ratio and should improve system
performance. The output of the de-
modulator could easily be adapted to
drive & current-loop Teletype system with
a peripheral driver, such as the Motorola
MC75461 or MC75462.

This is a quick and easy way to interface
your computer with your station. Here’s
your chance to get in on the exciting new
world of overthe-air ASCII transmis-
Tl



A Variable-Speed Code-Study
Program

Take those code-practice tapes, speed 'em up, slow ’em
down, record ‘“‘clean’’ off-the-air copy and more —

inexpensively!

By Robert H. Luetzow,* ¥9ZLU

Using cassette tapes for code practice
can be frustrating when the practice tapes
are too fast to copy or too slow to be
challenging. The code-practice system
described here can help those who are at-
tempting to increase their code-copying
proficiency. It enables one to slow the
speed of fast code tapes, increase the
speed of slow_tapes and produce code
tapes at speeds up to 45 wpm. An optional
relay circuit alse permits keying a
transmitter with the control unit while
using prerecorded code tapes or a key.
The complete unit can be built for about
$25 ($30 with the relay option) if all new
parts must be purchased. Almost any of
the currently available cassette recorders

“1327 Grayston Ave., Huntington, IN 48750

S me Kind of pmlect that is almnst
xicating! To some readers. it will -
Immediale appeal; to others, the at-
s will be hidden until appllcations
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it and s&p wha; voa can do! Ed

are suitable for use with the unit.

Recorder Requirements

The cassette recorder must meet two
important requirements to be compatible
with this system. First, the recorder nesds
to have a remote-control jack. Second,

the audio amplifier of the recorder must
not be connected to the remote-conirol
circuit. In some of the less expensive
cassette recorders that have been tried
with this system, the audio amplifier cir-
cuit is connected in parallel with the
motor. When you try to slow the motor
speed, the audio amplifier stops working.
This problem can be overcome by re-
wiring the remote-~-control circuit so it can-
not interrupt the operation of the audio
amplifier.

Cirenit Description

Refer to Figs. | and 2. Two basic cir-
cuits are included in the system-control
unit shown in Fig. 1. One is the motor-
control circuit, which employs Q1 and
Q3. The transistors are connected as a
Darlington pair and are used as a series
voltage reguiator, which controls the
voltage applied to the cassette-recorder
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Fig. 1 — Sehematic diagram of the code-study-system contrel unit. Note the isolation between the speed-controlling section and the audio section; a

comman ground does not exist.

motor. Because all recorder remote-
control circuits are not wired similarly, S3
is used to select the proper voltage polari-
ty. .

Cassette recorder motor circuits are
generally connected in one of two ways as
shown in Fig. 2, When wired as in 24, 52
(Fig. 1) must be closed; if as in Fig. 2B, 82
must be open,

R3 functions as the SPEED conirol and
ON/OFE switch; S4 is part of R3. S4A
shorts Q3 when it is in the OFF position, so
vou can rewind the tape at full speed. S4B
interrupts the 9-V supply in the OFF posi-
tion. Rl sets the minimum motor speed
atlowed.

The second portion of the circuit of Fig.
f is that of a keyed osciilator. Transistors
Q2 and Q4 comprise an audio-keyed
switching circuit, and Ul, a 355 timer IC,
operates as an audio oscillator, U1 is
keved by applying an audio voltage from

¥
+v
REMOTE
CONTROL
Jack
REMOTE
CONTROL
L JACK A
(A} (B)

Fig. 2 — Two possible ways in which the
ramote-control circuit of the cassette recorder
may be wired. The text explains another dif-
ference that may exist.

the cassette recorder monitor output to
the keying cvircuit, through P2. Incoming
audio voltage is stepped up via T1, rec-
tified und filtered, The resulting dc
voltage forward biases Q2/Q4, which in
turn keys Ul. For sending practice, a
hand key may be plugged into }; a
positive voltage is supplied to the tran-
sistor switching circuit when the key is
closed,

R6 varies the tone of the oscillator while
R7 controls the speaker volume, A wide
range of pitch is avatlable, and the volume
is sufficient to fill a siall room. 51 selects
PLAYBACK 0Of RECORD modes. R10 sets the
record output signal level,

S5 and K1 may be included if the
transmitter keving option is desired.
Precautions shouid be taken to ensure the
transmitter keying circuit voitage and cur-
rent requirements are within the contact
ratings of the reiay used. For most



Fig. 3 ~ A ciose-up of the component layout. The components should be identified easily in the
schematic, with a bit of study.

modern transceivers, the relay specified
should suffice,

Construction and Testing

The control system is built on an ex-
perimenter’s circuit board (Radio Shack
276-170), which s mounted on an
L-shaped frame assembly made from pe-
board materiai.' A 3-3/8 X 6-inch front
panel is soldered to a 3-5/16 »x é-inch
bottom panel and braced with triangular-
shaped pieces of board material.? Speaker
holes are drilled at the left side of the
front panel, If the layout shown here is
followed, the templates of Fig. 4 may be
used conveniently. L31, R3/54 and J1 are
attached to the front panel of the unit.
Component -placement is not critical, If
the layout shown in Fig. 3 is followed,
some of the circuit-board pads will have
to be cut; a sharp knife will suffice. Pads
are removed easily, so be careful not to be
hasty. Although some switch sections
need not be used (as for 82 and $3), you
might wire the terminals of these dpdt
switches in parallel to provide extra tie
points. Short lengths of wire are attached
to each switch fng, are passed through
holes in the perf board and are soldered to
foil pads. Soldering ail lugs of the switches
to foil pads provides additional
mechanical rigidity.

it’s a4 good idea (especially if this is the
first time you have used an experimenter’s
vircuit board) to build the individual cir-
cuit sections one at a time and test each

'Notes appear on page 37.

ome as you progress. Care should be taken
not to short the cassette recorder remote-
control-jack voltage to the common of the
code-osciflator circuit because there is no
fuse in the recorder and one can “‘smoke”
the power supply.

First construct the motor-control cir-
cuit. When it is completed, set R1 at full
resistance and the SPEED control (R3) to
the ©FF position. Start the cassette
recorder and insert Pl into the REMOTE
control jack. At this time, the recorder
should function as if nothing had
changed. Next, rotate the SPEED control
to the ON position. If the cassette motor
stops, change the position of the POLARI-
TY switch (53); the motor should restart.
If the motor will not run at full speed,
change the position of $2. Finally, turn
the SPEED control to the Low setting and
adjust R1 for the minimum motor speed
desired,

Wire the code oscillator circuit next.
Test the operation of the oscillator by
grounding pin 1 of U1, An audio tone
should be heard in the control-unit
speaker. Once the oscillator is functioning
properly, construct the audio keying cir-
cuit, It is checked by plugging a hand key
into J1 and keying the oscillator. Then,
place a prerecorded code tape in the
recorder. Set the recorder VOLUME control
to midrange and depress the PLAY button,
Insert P2 into the MONITOR jack of the
cassette unit, and vou should hear the
regenerated code through the control-
system speaker with S1 in the PLAYBACK
position.

‘Fo check the record function, close the

Table 1
Code-Study System Shopping List

Note: Part numbers in parenthesas are

Radic Shack.

BT1 — 9-V battery (23-553).

G1 — 10 uF, 35 V electrolytic {272-1013).

G2 - 4.1 uF, 35 V electralytic (272-1012),

G3 — 0.1 gF, 50 V (272-1089).

G4 — 1 uF, 50 V (272-935).

G5 — 22 yuF, 35 V (272-1014).

1-04, incl. — Silicon diade, 100 PIV, 1 A
(276-1102).

J1 — T/4-inch phone jack (274-280 or
274-252).

K1 — Spdt high-sensitivity relay, 6-8 V dg,
5000 coil, 12 mA (275-004).

L31 — 840 speaker (40-245/246/247 or
40-262).

P1 — 3/32-inch {2.4-mm) phone plug
(274-290 or 274-291),

P2 — 1/8-inch (3.2-mm} phone plug (274-286
or 274.287).

1, Q2 - Npn silicon, general purpose,
high-gain transistor (hpp = 250), 360 mW,
2N2484 or equiv. {276-2010).

Q3, Q4 — Npn silicon power transistar,
40 W, TIP 29 or equiv. {276-2018).

H1, A6 — 10-kQ, pcmount potentiometer
(271-218 or 271-335).

R2, A9, R11 -- 10-kQ, 1/4-W resistor
{271-1335).

R3 — 50 miniature petentiometer with
dpdt switch {271-214).

R4, R5, R12, R13 — 3.3-kQ, 1/4-W resistor
{271-1328)

R7 — 5000 pc-mount potentiometer (271-
226]).

R& — 100-2, 1/4-W rasistor (271-1311}.

R10 — 1-kf2, pc-mount potentiometer
(271-227 or 271-333).

S$1-83, incl., 85 — Dpdt slide switch (275
407,

54 — Dpdt switch. Part of R3.

86 — Spst switch (275-324).

T1 — Power transformer, 120 V pri,, 8.3 V
sec., JO0 mA (273-1384).

U1 — 585 timer G (276-1723).

Misceifaneous: Battery cennector {270-325),
axperimenter’s circuil board (276-170), pe
board (276-1587, two required), knob
{274-415),

hand key and adjust R6 for a desired tone
from the speaker. Insert P2 into the
MICROPHONE jack of the recorder and
place the recorder in the RECORD mode.
With S1 in the RECORD position and the
oscillator keyed, adjust R10 for the prop-
er recording level, as indicated on the

cassette-recorder  meter, or until the
recorded tones sound good during
playback.
Operation

All you need do is place a code tape into
the cassette recorder, insert P1 into the
cassette REMOTE jack and P2 into the
MONITOR output jack. When the system is
working properly you should be able to
slow the tape speed to [ess than half the
fast speed. You'll note that insertion of
P1 causes an immediate 1- to 2-wpm ioss
of speed, but this should not present a
problem.

In addition to slowing the speed of a
replayed code tape, you can also speed up
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NEED 88-mH TOROID COILS?

i) If you’ve had difficulty finding 88-mH
telephone toroids for your passive audio
filters, get in touch with ARRL Technical
Advisor Ed Wetherhold, W3INQN. He
has these inductors available in Amateur
Radio filtering circuits. Ed is supplying
these coils at no charge other than the
shipping expenses — he is merely serving
as liaison between the Chesapeake and
Potomac Telephone Co. of Maryland and
QST readers.

Articles describing filters in which these
toroids are used can be found in
December 1980 QST and in April 1981
Ham Radio. Those desiring the toroids

are asked to drop a line to Ed, explaining
their need and the proposed application.
An s.a.5.e. must be included with the let-
ter of inquiry. W3NQN’s address is 102
Archwood Ave., Annapolis, MD 21401,
- Doug DeMaw, WIFB

EASTERN STATES EXPOSITION

{1 The WMount Tom (MA) Repeater
Association will have an Amateur Radio
exhibit at the Eastern States. Exposition in
West Springfield, Massachuseits, from
Sept. 16-27. The booth and station,
WAILKGR, will be in the New England
(formerly Youthrama) Building. Amateur
Radio will be displayed for the first time
at the ““Big E,”’ perhaps the biggest event
of its kind in New England. — Larry
Soltz, WBICJH, Longmeadow, Mass-
achusetts

a tape or record your own tapes. To
record, insert P2 into the MICROPHONE
jack of the recorder and place 51 in the
RECORD position. Adjust the SPEED con-
trol so the cassette motor runs at approxi-
mately two-thirds speed and place the
recorder in the RECORD mode. You can
now send code at that slower speed for
which your ““fist’’ is perfect (at [east near-
ly so!). When the tape is played back at
full speed you'll have a perfectly challeng-
ing code tape!

You will need two cassette recorders to
speed up a prerecorded code tape. Place
the code tape to be speeded up in recorder
A and a blank tape in recorder B. Plug
recarder A into the audio-keyed code
oscillator and adjust the tone of the
oscillator to about half the frequency of
the code-tape tone, as heard in the cassette
speaker. Recorder B is plugged into the
speed-control circuit, and the tape speed is
reduced to half speed. Position recorder B
s0 that its microphone is close to the
control-unit speaker and place recorder B
in RECORD. Start recorder A and play it
through to the end of the tape. When the
new tape from recorder B is played back
at full speed, you'll have a code tape that
is twice as fast as the original. !f you
record a WIAW code transmission, the
recorded tape will play back on the system
without all the QRM and QRN you’d nor-
mally hear.

You can use prerecorded tapes to play
back selected information and key vour
transmitter — much like using a memory
kever, Cassette recorders with turns
counters make the job easier. Have fun!
I'l listen for you between 7.0 and 7.025
MHz., W]

Notes

A pc board & available from Daytapro Electronics,
Inc., 3029 N, Wilshire La., Arlington Heights, IL
60004,

mm = inches x 15.4

Gary Cwens (right), popular television and
radio personality, recelves an ARRL plaque for
his recording of a public service announce-
ment on behalf of Amateur Radio. Presenting
the plaque, which even includes a brass Key, is
Loyd Sigman, WELQ, who had been manager
of station KMPG {Hollywood) where Gary’s
career bagan. (photo by Bob Jensen, WEVGQ)




A Transmatch
for 432 MHz
— Why Not!

Have you been looking for a way to use 75-ohm CATV hardline
in your 50-ohm, 432-MHz system? Or is a fussy soiid-state rig
giving you headaches? This neat little Transmatch will solve

both problems.

By Carmen F. Moratti,* W2AIH

-I_he Transmatch described here can
solve a number of problems confronting
the 432-MHz enthusiast. Not only will
matching your ampiifier to the transmis-
sion line make the final amplifier “‘hap-
py.'" the added sciectivity provided by the
tuner will aid in suppressing unwanted
signals in your receiving system. At the
author’s location a harmonic from a near-
by fm broadcast station was heard in the
432-MHz band. The installation of the
uhf Transmatch eliminated the unwanted
signal.

i developed this circuit after discovering
the SWR at my amplifier was higher than
[ cared to have it be. The Transmatch will
cancel the reactance at the transmitter end
of the feed line, and can also provide an
impedance transformation. Many hams
still lean toward the idea that a “*match
box" or Transmatch is a cure-all for every
antenna problem. It is not! This belief is
fostered in part by the appearance of 2
large number of Transmatches on the
amateur market. These units range from
simple, inexpensive tuners to
sophisticated *‘ultra tuners” costing hun-
dreds of dollars. No matter how expen-
sive, a Transmatch cannot correct a
mismatch between the antenna and the
transmission line.

Circuit Description

Unlike low-frequency antenna tuners
that use large-value capacitors and rotary
inductors, the 432-MHz Transmatch had

*1819 Boulevard, Peekskill, NY 10568
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Fig. 1 - Clrcuit diagram of the popuiar
Ultimate Transmatch (A) and the uhf varsion
covering 420 to 450 MHz (B).

C1 — Dual-section variable capacitor (John-
son 167-0051-001 or equiv., with all but two
stater and two rotor plates removed).

C2 — 2- to 15-pF variable capacitor (Johnson
148-1 or aquiv.).

J1, J2 — Type N coaxial chassis connector,

L1 — Copper strap, 51/8 x 916 x 0,052
inches {126 x 14 x 1.3 mm) formed as
shown in Fig. 2.

L2 — Copper strap, 5-3/8 x 9116 x 0.052
inches (132 x 14 x 1.3 mm) formed as
shown in Fig. 2.

to be approached using uhf techniques.
Fig. 1A shows the circuit of the Ultimate
Transmatch as described by McCoy.! Fig.
1B is the author’s uhf version. Note that
the Ultimate circuit has the bottom, or
*cold”” end, of C;, and L grounded and
uses direct coupling between the input and
output circuits. fn the uhf version C1 is
floating and L1 is tapped at the desired
point to ground. Furthermore, inductive
rather than direct coupling is used be-
tween the input and cutput circuits.

Construction

Construction details are shown in Figs.
2 and 3. The input and output capacitors
and associated copper-strap inductors are
mounted on a 3-7/8 X 4-7/8 X [/4-inch
(95 x 119 -x 6-mm) piece of Plexiglas,
which is fastened insidea 4 x 5 x 2-1/2-
inch (98 x 123 = 6l-mm) metal
enclosure. Do not make the enclosure
smaller than this. I made the mistake of
using a smaller box, only to discover that
the input circuit wanted to function as a
resonant cavity, If you do not wish to
fabricate vour own box, a Bud type
ClI-500A Minibox can, with a little in-
genuity, be adapted.

To assemble the Transmatch, first form
.1 as shown in Fig. 2 and solder it to the
stator sections of C1. Next, form L2 and
solder the **hot’* end to the stator of C2,
leaving the ground end unattached.
Fasten the two capacitors and their induc-
tors to the Plexiglas base, leaving a

‘L. G, McCovy, “The Ultimate Transmatch,” QST,
duly 1970, p. 24.
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Fig. 2 — At A, the formation details for the
copper-strap inductors. The tap ¢lip, used to
make the ground connection to L1, is shown at
B. It is made from 332-inch {2.3-mm) brass
stock, 114 x 5/8 inches (6 x 15 mm), formed
as shown.

5/16-inch (8-mm) space between LI and
L2 (see Fig. 3). After mounting J1 and J2,
the completed subassembly <an be
mounted on the inside bottom of the
enclosure, Fasten or solder the ground
end of L2 and the tap lead for L1 to the
chassis. Make the connections to J1 and
J2. Run two pieces of insulating rod from
the capacitors to the front-panel knobs.

Strays -

TIS DO’S AND DON'TS

[ The ARRL Technical Information Ser-
vice is offered free to members. Although
we are eager to help newly licensed
amateurs with technical problems, in
fairness to members we cannot respond to
continuing requests for assistance from
those who choose not to join the League.

For us to respond promptly to your in-
quiries we must have: (1) your name, (2)
your amateur call and license class {tell us
if you’re not [icensed), {3) your member-
ship expiration date, and (4) a stamped,
business-size envelope bearing your maii-
ing address for our reply (IRCs acceptable
from outside the U.S.).

When writing, we ask that you observe
the following guidelines so we may pro-
vide the best possible service to the
greatest number.

[) Before writing for technical assis-

Fig. 3 — Interlor views of the uhf Transmatch showing the strap inductors, L1 and 12, connected

to the input and output capacitors, Ct and C2.

This completes the Transmatch.

Adjusting the Transmaich

Once the construction is complete, con-
nect the anteana feed line to J2. Connect
the transmitter output, through an SWR
indicator, to J1. Remove the cover from
the unit and set C1 and C2 at maximum
capacitance. Start with the tap on L1 set
near the end closest to the grounded end
of L2. Apply enough power to obtain an
SWR reading and adjust C1 and €2 for
minimum $SWR, By moving the tap on L.1
and readjusting the capacitors you shouid
be able to obtain a proper match. With
the unit adjusted you can now apply full
power; this Transmatch will handle 200 to
300 watts safely. If higher power levels are
desired, the plate spacing of C1 and C2

tance, search your files of QST and other
ARRL publications. The answer you need
may be there, available immediately, Con-
sult the annual index of articles in each
December issue,

2} Please do not ask for comparisons

between commercial products. Choice of’

equipment is largely a matter of personal
preference. Consult Product Review in-
formation in @S7; compare manufac-
turers’ specifications in their brochures.

Do not ask for information on articles
published in other magazines. Write to the
editor or author of that article.

Do not request custom designs for
amateur gear.

Do not ask advice on nonamateur mat-
ters. We cannot respond to questions
about CB, marine radio, hi-fi, ete. (unless
they concern interference caused by
amateur gear).

3) Use a typewriter when possible;
otherwise, write or print clearly. Please be
reasonable in the number of questions you
ask; try to limit your questions to three
per letter.

4) When writing, please come right to

can be increased accordingly.

You will find that the input circuit tunes
rather sharply while the tuning of the out-
put circuit is quite broad. In fact, C2
could be eliminated if the coupling be-
tween L1 and L2 could be made ad-
justable. Because this is not very practical,
I chose to use the variable capacitor.
Nothing is more effective than having a
proper match between your antenna and
the transmission line. But let’s face it:
There are going to be times when the
match is not exact, or the transmission
line is of an impedance other than that for
which the transmitter was designed. So
when you don’t have that proper match in
your 432-MHz sctup, use the uhf Trans-
match. Not only will you like it, but so
will your final amplifier! ]

the point, and be sure to share with us
whatever experience you have had with
the problem in question. This will avoid
our reply covering ground vou've already
been over.

5) Address all technical questions to:
Fechnical Information Service, American
Radio Relay League, 225 Main St., New-
ington, CT 0611, —— Mike Kaczynski,
WioD

(ST congratulates . . .

[} Perry Brittain, WS5STI, who was
recently elected president of the Texas
Utilities Company of Dallas.

{71 Richard Cyril Kirby, WOLCT,
recipient of the 1981 IEEE Award in In-
ternational Communications. The award
is presented ‘*for sustained leadership in
the development and management of in-
ternational radio communications.’”” Mr.
Kirby is Director, CCIR, ITU, Geneva,
Switzerland.



e Basic Amateur Radio

Meet the Friendly
Oscilloscope!

Give an orphan a home, have fun doing it, and iearn more

about electronics! How? Quite simple . ..

By Julian N. Jablin,* W3lWI

At the next hamfest or club auction,
buy an oscilloscope. I don’t mean a shiny
new solid-state version with dual trace and
triggered sweep. [ have in mind a 1950-60
vintage instrument, which will probably
have a round 5-inch (127-mm) CRT face
on the front panel. It may weigh about 235
pounds {11 kg}, and may be painted gray
or hrown. 1t will be rather ugly and
unwanted by today’s standards.

Does It Work?

You will have to use your own criteria
for determining this. Having an experi-
enced ham friend along will help, and
knowing the seller ¢an be an advantage. [
bought my oscilloscope through a news-
paper advertisement. When | went to see
it, the owner obligingly fed an audio
signal into it, 50 [ saw the sine wave on the
screen. Try to find a scope with & manuai,
of course. An instrument made from a kit
is pkay, but because you may have exten-
sive rebuilding or troubleshooting to do,
the manuai will be important.

1t is impossible to tell exactly how much
money to spend or which models to buy. 1
would look in the $30-or-less price class.

Chapter 16 of the 1981 Radio Amateur’s.

Handbook vontains &  section  on
oscilloscopes that will provide valuable
background information. I've noticed
several “How To . . ." books on scopes
written in the 1950s and "60s. These can
often be found at hamfests at low cost,

*9124 Crawford Ave., Skokie, IL 60078

and will quickly pay for themselves if it is
necessary to troubleshoot your scope.

What Does Aa Oscilloscope Do?

Basically, an oscilioscope dispilays an
image on a CRT (cathode-ray tube) that
permits you to observe alternating or
pulsed-voltage waveforms. Because it can
respond rapidly, it is more useful in some
situations than an analog meter (VOM or
VTVM) or a digitai voltmeter. It can be
calibrated approximately, but it will not
sive you the resolution or accuracy that
many meters provide.

Many modern oscilloscopes will re-
spond to voltages from dc to at least 10
MHz. Typically, the older, inexpensive
variety will respond to ac ranging in fre-
quency from 5 Hz to about 5 MHz. This is
a restricted, but useful, range.

Power Up

Having read the instruction manual,
chapter 16 of the Handbook and,
perhaps, a text on oscilloscopes, you are
ready to turn on your new *‘toy.”’ Your
scope may not have the same control
labels that I use, but don’t worry. Most
scopes have controls that fultill these
functions, and many will have simifar if
not identical, nomenclature.

Do not advance the INTENSITY control
(which may include the ON/OFF switch)
too far. The trace should be bright enough
to be seen, but not so bright that it harms
the coating inside the CRT. Once the
tubes have warmed up, adjust the INTENSI-
TY for the desired trace brightness.

If you have a test lead plugged into the
vertical input jack and everything is

o
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Fig. 1 -- At A, tast setup tor veritying that
oscilloscope is functioning normally. At B,
simulated display of 1 cycle of a sine wave.
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(RAmm)

Fig. 2 — Galibrating an oscilloscope with a
sine wave having a known pk-pk {peak to peak)
value. For instance, the sine wave shown on
the display is known to have a pk-pk value of
10 V. Therefore, the scope is calibrated for

10 V per inch,




working well, you will probably sec a sine
wave on the display (face of the CRT).
The test [cads act as antennas, and the
scope  “‘reccives’ the 60-Hz signal
radiated by the house wiring,. When vou
attach the test probe to a circuit, this
image should disappear.

if the scope is not working, you must
troubleshoot it. Here, the instruction
manual (construction manual, if vour
scope was a kit) will be invaluable. One of
the most likely sources of difficulty in this
vintage equipment is tube failure. Test and
replace any tubes that seem to be weak,
shorted or dead. Clean the switches and

potentiometers with electronic contact

cleaner. Look for broken wires or dam-
aged components (for example, the char-
red remains of a power resistor).

Be Cautious!

High voltages (high enough to kill you)
can be found inside most scopes. Do not
apply line voltage with the case open!
Watch for previous repairs that did more
harm than good. A friend noticed that the
power transformer on his used oscillo-
scope was mounted on insuiators. This
was the former owner’s way of “*fixing’’ a
transformer with an internal short to the
core. The transformer core was at a
potential several hundred volts above
chassis ground!

An even more insidious danger lurks in-
side the scope cabinet. There is a vacuum
inside the CRT. A bump or scratch could
cause the envelope to implode, hurling
sharp glass fragments in all directions.
Protect your eves: Wear safety glasses!

Let’s Play

I do mean play. There is nothing serious
at this stage. See what happens when ac
voltages are fed into the scope. Connect
the secondary of a 6- to 12-volt trans-
former to the vertical input and ground
jacks (Fig. 1A). Adjust the controls untit
vou have a display of one ¢ycle of the
60-Hz sine wave (Fig. 1B). Sect the VER-
TICAL ATTENUATION and/or the VERTICAL
GAIN to provide a 2-inch (50-mm) high
trace. The $YNC SELECTOR should be in
the INTERNAL or LINE position. Work with
the HORIZONTAL SWEEP amxl S5YNC LOCK
controls until you have one cycle standing
<till in the center of the screen. You can
put the trace exactly where you want it
with the HORIZONTAL GAIN, HORIZONTAL
POSITION and VERTICAL POSITION con-
trols. Advance the HORIZONTAL SWEEP
SELECTOR clockwise, step by step, and see
what this does to the pattern.

Calibration

If you know the pk-pk output of vour
transformer under a no-load condition,
you ¢an use this information to calibrate
vour scope {Fig. 2). Don't be misled by
the markings on the transformer; the ac-
tual no-load voltage will vary considerably
from one transformer to the next! If your
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Fig. 3 — At A, representation of the changes in
the display as the frequency of the input signal
is increased, The amplitude is held constant.
At B, the frequency is held constant, and the
amplitude of the signal is increased. In both
cases the control settings of the oscitloscope
are held constant.
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Fig. 4 -— Typical complex waveform obtained
by coupling oscitloscope to phonegraph or
other musical source.
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Fig. 5 — Simple rt probe for use with
oscilloscope. See text for construction detaiis.

scope has an input for dc voltages, you
can calibrate it with standard zinc-carbon
cells. Fresh, unused zinc-carhomcells have
a no-load voltage of 1.54 V. Four of these
in series will give you approximately 6 V,

which is as accurate as necessary in this
gituation. Refer to your instruction
manual for the manufacturer’s suggested
calibration method.

Some of the low-priced oscilloscopes
{mine, for example) have no calibration
grid on the face of the CRT, [ used a china
marker pencil to draw my reference
marks. The markings can be removed
easily should 1 ever decide to sell it.

Down to Brass Tacks

If you have a variable-frequency audio
generator, you can demonstrate the
response of the oscilioscope. Connect it to
the vertical input jacks. While you are ad-
justing the generator from a lower to a
higher frequency, note the sine wave
becoming ‘‘tighter’” (Fig. 3A). Increase
the amplitude of the signal, and watch the
height of the trace increase corres-
pondingly (Fig. 3B).

Tune your station receiver to WWV,
Connect the test probes to the speaker.
You should be able to identify an audio
sine wave at 440, 500 or 600 Hz, a pulse as
the timing ticks are transmitted and a
complex audio pattern during voice an-
nouncements. The chart of the WWV
broadcast format in the easurements
chapter of The Radio Amateur’s Hand-
baok will help you recognize what you are
seeing,

Connect the probes to the speaker of a
broadcast-band receiver or phonograph.
Before you switch anything on, set the
VERTICAL ATTENUATOR for maximum at-
tentuation and the VERTICAL GAIN for
minimum gain. Without these precau-
tions, you could damage the scope
amplifier by overloading the input. Turn
on the device, and adjust the controls.
With music playing, you will see rapidly
changing complex waveforms similar to
those depicted in Fig. 4. Play with the
controls, and note the changes obtained in
the display.

Accessories

The device detailed in Fig. 5 acts as an
v “pickup’” for my scope. 1t is simply six
turns of insulated wire (size not critical)
wound on a l-inch {25-mm} cardboard (or
plastic) form. The ends arc terminated in
f-inch (25-mm), 4-40 wmachine screws,
which makes connection to the test probes
simple. Recently, | used this ri probe to
determine if an oscillator under construc-
tion was actually oscillating. | knew rf was
present when a broad envelope pattern
replaced the solid green ling on the face of
the CRT.

The circuit shown in Fig. 6 is an exam-
ple of a low-capacitance probe, which is
useful in testing high-impedance or high-
frequency circuits. . The 10-pF capacitor
provides frequency compensation and
reduces the overall input capacitance.
Typicaily, the capacitor will be a variable
one that permits the probe to be adjusted
for optimum response. The two resistors
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Flg. &8 — Typlcal low-capacitance probe for use
with oscllloscope. The 10-pF disc capacitor
can be replacad by a trimrner, permitting the
user to adjust precisely the trequency ¢compen-
sation network. The shielded enclosure (broken
lines) is Insulated from the probe tip and
components.

form a voltage-divider network that at-
tenuates the signal by a factor of 10 to 1.

Practical Use

The more familiar yvou become with
your scope, the more uses you will find
for it. You can monitor your transtmitter
for key clicks, IMD products, “‘flat-
topping’’ and other problems. You can
check for ripple on the output of a power
supply,

Your oscilloscope will be indispensable
for working with digital circuits. Many
construction articles give timing charts
that show patterns to be expected at
specific 1C pins. If you have a digital cir-
cuit available, probe the various points in
the circuit where timing pulses should be
found. What do they look like?

The scope can show what happens when
a square wave is processed to have a peak
on the leading edge (which is required in
some circuits}. It can illustrate graphically
the difference between frequency and
duty cycle. )

The shortcomings of your older instru-
ment will become apparent in this kind of
service, 1C switching-circuit freguencies
quickly approach the upper limit of the
amplifiers in the oscilloscopes. Keeping a
steady, single trace on the CRT display
will be more difficult than it is with audio
sine waves. The most important lesson
that you can learn {rom this is how to get
the most out of what is available.

You may be surprised at how much can
be done with a **$25 orphan.”” Of course,
you will never know until you try it! &

Editor's Note: Oscilloscopas are dasigned for
a specific bandwidth. This means that they
will respond accurately o ac voltages up to
a certain maximum frequency. Most of the
uider stapes wera rated tram de to 3 MHz,
while others had a 5MHz bandwidth, or
upper frequency. Bayond the design band-
width of the instrument, it may be impos-
sible to get a clear waveform. Also, the
amount ot deflection on the tace of the GRT
will be less than it would be on a scope
that was designed for the particular opera-
ting frequency. Madern scopas have band-
widths as great as 1000 MHz.

- e ——

New Procducts

SILICONIX 12-¥ YMOS POWER FETs

CJIt finally happened! Someone
developed a 12-V power FET. Heretofore,
these excellent components were aimed at
the 24-V and higher applications market.
This did not make them especially suitable
for amateur work, where 11 to 14 V has
been the standard during the past decade.
The ecarlier power FETs were certainly
ideal for the aircraft market, and were en-
tirely suitable for use in ac-operated
equipment. The shortfall was seen by
amateurs and the commercial land-mobile
market.

There are a number of 12-V FETs
available from Siliconix Inc., bui this
review will treat only two of the low-
power components. Information concern-
ing the other transistors in this line can be
obtained from the manufacturer.

The DV12028 and DV1205S devices are
tuite similar except for power rating. The
minimum output power for the DVI12025
is rated at 2.5 W at 175 MHz. This is
specified for an operating voltage of 12.5,
a drain current of 250 mA and a driving
power (at the gate) of 0.25 W, The maxi-
mum device dissipation at a case
temperature of 25° C is 10 W. This sug-
gests that in intermittent amateur service it
should be possible to obtain up to § W of
power output without harming the FET.
This assumption is based on the premise
that excellent heat sinking is used. This
would require a perfectly flat heat-sink
surface and the use of heat-conducting
grease.

The small-signal noise figure for the
DVI12028 is rated at 7 dB at 175 MHz.
Transconductance is [00,000 p sicmens,
and the drain efficiency is specified as
0% . Output capacitance is 20 pk, input
capacitance is 14 pF and the drain-gate
capacitance (C,,) is 2 pF. The DV12028
and DVI12058 parts are available in 0.380
SOE flange or C-220 packages.

The DV12058 FET has a 20-W maxi-
mum dissipation rating and a transcon-
ductance of 200,000 y siemens. its noise
figure is also listed as 7 dB at 175 MHz {or
small-signal applications. The output
capacitance is 38- pF, the input
capacitance is 26 pF and the Ci is 4 pF.

VMOS power FETs are of the
enhancement-mode type. This means that
forward gate voltage is required to turn
them on. The same is not true of most
small-signal MOSFETs, which are of the
depletion-mode  family. VMOS power
FETSs can be thought of as triode vacuum
tubes that are capable of handling power.
Apart from their being solid-state com-
ponents rather than tubes, the major

dissimilarity is that the output impedance
is low (Vpp?/2P, ohms). This aids stability
and eliminates the need for a neutralizing
circuit. Conversely, the input impedance
is very high and can be used to advantage
when necessary.

VMOS FETs are relatively immune to
damage. They are not subject to thermal
runaway and will not self-destruct in the
presence of high values of VSWR. They
gre sensitive, however, to over-voltage
(notably spikes and self-oscillation
damage) and excessive gate current. Good
layout is needed to prevent hf and vhf
parasitic oscillations, owing to the high
transconductance and upper frequency
ratings.

These FETs are well suited to Class A,
AB, B and C operation. They have high
dynamic range and are excellent in broad-
band circuits. Price class: DV1202W, 1.24
fot, $8.02 ecach; DVI205W, 1.24 lot,
$11.08 ecach., The manufacturer is
Siliconix Inc., 2201 Laurelwood Rd.,
Santa Ciara, CA 95054, tel. 408-988-8000,
- Doug DeMaw, WIFB

RADIO SHACK DUAL IC BOARD

(1 Radio Shack has introduced an Ex-
perimenter’s Dual IC Board (276-159) to
their line of pre-etched, predrilled circuit
hoards for general applications. Each of
these new boards is actually two boards in
one; each side of the board provides pads
suitable for mounting vne 8- to 20-pin
DIP IC. Multiple connection points are
provided for each lead from the DIPs.
Perforated down the middle between the
two *‘sockets,” the board can be snapped
in two for thost applications involving
only one IC,

The board is a copper-clad phenolic
material; the copper has not begn silver
plated or tinned. This board should prove
to be more than adequate for all but the
most demanding projects. Price class is
$1.50. ~— Peter (V'Dell, KBIN GL} ]




Hints aned Kinks

A COMPACT TRANSISTORIZED
DIP OSCILLATOR

1 The dip oscillator | buoilt {Fig. 1) 1> a cross
between the Heath and Kenwood designs, My
arrangement is well suited for compact con-
struction and low current drain (19 mA). Com-
pactness results from the use of an LED in-
dicator instead of a incter. Space is afso saved
by the use of a General Electric no, RT6748
midget variable capacitor (110 pF per section),
This capacitor was purchased from CGateway
Flectronics, &123 Page Blvd., St. Louis, MO
63130, for only §1. The LED {Radio Shack no,
276-041 or equivalent) (s an extremely pood in-
dicator. In most cases the LED is completely
extinguished at resonance when placed within
174 . of the coils being cheeked.

Adjust the Trimpot and trimmer capacitor
=0 that all coils perform properly before
calibration, My unit bas six coils that cover
from 3 to 190 MHz. These are constructed
from 3/78-in. plastic tubing that was obtained
from the plumbing department of a hardware
store, Melt the tubing over an RCA type of
plug and cement these fogether with “five-
minute epoxy.’ Two 9.V batteries are re-
quired. Although the device will function with
one battery, the longevity will be poor. At Jeast
eight volts is needed for the dipper to osqillate,
This requirement may vary with different tran-
sistors. One transistor | used came from a
Lenith uhf tuner. The other was a high de-heta
unit that would detect all frequencies, but did
not seem critical. Both are silicon npn deviges,
and may be of the builder's choice, — Hal
Vitrey, WOMSF, 8t. Louwis, Missouri

OPERATION OF THE YE3TIV
REPEATER-CONTROL SYSTEM 1-D

{7 When our club repeater is timed out, the
amtocode i-d will operate before the repeater
shuts down. In normal operation, the signal
from the control board is 0. When the repeater
ts timed out, this signal becomes a 1. See Fig. 2,
It is fed 1o one of the inputs of & Nor gate,
UTA, and its output now becomes . This
signal goes through a capacitor, and a negative
pulse is fed to the start pin on the i-d timer, the
output of which now goes positive for seven
seconds.

int normal operation the i-d will be transmit-
ted only once every 3 minutes at the end of the
transmission in progress; or, if the repeater has
not been turned on for at ieast three minutes,
the i«d will come on at the end of the first
transrhission. For the autematic i« systen to
function, all inputs to U2 must be 0. The input
from the Cos 11> request is normally 1. When a
carrier is received by the repeater, this signat
becomes a 0 for a short period of time and then
returns to 1. [t again becomes @ when the car-
rier being received drops out.

The input from U4 pin 1 is noemally ), but
when a carrier is received by the repeater the in-
put becomes 1 until the carrier drops ouf. At
that time it returns to 0. Normally, while the
timer is counting out the 3 minutes, the input
from the i-d timer is normally 1 until the carrier

*Assistant Technical Editor

Conducted By Stuart Leland,* W1JEC
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Fig, 1 — The WQMSF transistorized dip-oscillator circuit, Six coils provide coverage from 3 to
190 MHz. Two 9-V hatteries furnish the required power. The LED {D1) serves as the dip indicator.

Resistance values are in ohms.

C1 — Minzature variable, 110 pF per section.
General Electric no. RT&748 or equiv.

G2 - 25-pF trimmer.

DS1 — LED.

J1 — RCA phono jack.

L2 — 1000 uH.

P1 — RCA phano plug.

Gt Q2 - Sillcon npn rf amplitier transistor,
2N3804, ECG-108 or eguiv.

Table 1

Coil information

Freq. Wire

{MHz} Turns Size pH  Notes

78190 1 ne. 12 0.04 Wire spaced out whole
COlL A length of coil form

with starting fead
coming straight up
through center of coil.

4592 312 no 20 015 Wire spaced out to fit

GOIL B 114" fength. Adjust
turns spacing for
proper inductance be.
fore [acquer coating.

2247 912 no 20 064 Close wound with al-

COILC lowance {o spread out

to 38" tength it
needed to adjust

Freq. Wire
(MHz) Turns Size uH  Notes

inductance before
lacquer ¢oating.
11323 18112 no. 32 26 Close wound, but allow
COILD 516" space to adjust
inductance before
lacquer coating.
56115 4512 no. 32 10.2 Close wound, but allow

COILE 58" fength to adjust
betare lacquer
coating,

2858 125 no.36 44 Close wound, but allow

COILF 1" for adjusting in-

ductance before
lacquer coating.

Plastic partion of anil is 1-1/8* ong on al coils but F, which is 1-318" tong to allow maore room jor winding.
Alt coils start with fead coming straight up through center of coil. Tep of plastic tithe ts stotted 1/8”, Hook
wire through this stot, and start winding. End winding at proper length by drilling two hates 14" apast. Feed
wire in one hole and out the other, and end coil by runnimg this wire straight down and by soldering to out-
side of RCA plug. Coil adjustment would be less critical by using seven cails, thus having more overfap.

tnches () x 254 = mm.
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Fig. 2 -~ The VE3TIV i-d contro) system. The
basic circuit is shown at A with the associated
wavefarm, Details of the timing circuits de-
signed around [Cs U3 and U4 {the ubiquitous
555) are shown at B, Unused CMOS gate inputs
must be tied together and grounded. **See U4
of diagram on p. 17, March 1979 QST.

C1 — 6.8 pF tantalum for the 7-second timer
and 10 pF tantalum for the 3-minute timer.

1, G2 -~ Germanium npn switching transis-
tor, Radio Shack no. 2001 or eguiv,

A1 — A 39-k0 resistor coupled with a 400-k:
potentiometer in series for the seyen-second
timer. For the 3-minute timer, use a 15-mg,
fixed-value resistor,

U1 — CMOS quad two-input NOR gate, 4001.

U2 - GMOS dual four-input NOR gate, 4002,

U3, Ud — Timer, 555,

drops out. At the ¢nd of 3 minutes, the wput
drops to 0, The foucth input to 1J2 is held per-
manently at 0.

The only times that all four inputs to U2 are
0 are when time-out has occurred after 3
minutes, and when g carrier has just dropped
out, The cutput of U2 will then become |, and

it is fed to one of the inputs of U1 A causing the
output of ULA to become Q. That turas on the
T-second timer.

At the moment the 7-second timer is turned
on, the positive output of the timer is fed
through a capacitor to U1B. The output of
1B is then pulsed negative. In turn, this
negative pulse is fed through another capacitor
to the start pin of the 3-minute timer. This
restarts the 3-minute timer causing the output
to go to 1. That resets the output of U2 to 0,
ready for the next time the i-d is activated, —
Rick Gibson, VE3ASH, Kincardine, Ontario

SWITCHING 40-METER PHASED
YERTICAL ANTENNAS

LI During ome of our Q80s, Dick Evans,
VEGXW, of Millet, Alberta, explained the
antenna-switching arrangement he has for his
40-meter phased vertical antennas. The method
he devised stems from his vocation and exper-
tise as an electrician. He pointed out that his
research led him to believe that at least some
parts of his design have not been presented by
technical weiters in Amateur Radio publica-
tions.

His system (Fig, 3) provides six end-fire
unidirectional selections for 40 meters. it con-
sists of three fdentical base-loaded vertical
radiators. Dick  suggests the wuse of
5/8-wavelength antennas, but points out that
iN-foot (9-meter) elements with loading coils

are satisfactory, He used a design frequency of
7,100 MHz.

Feed lines W1, W2 and W3, connecting the
switch (51) with the antennas, have identical
lengths of 52-ohm coaxial cable. Cables W4,
W5 and W6 are each 22 feet, 10 inches {7 m}
long. They are neatly coiled indoors. Direction
changes are accomplished by & six-position
isolated double-pole switch {31} located at the
operating desk. For QRP transmitters, a Radio
Shack no. 275-1386 switch 1s satisfactory; for
higher power, a Millen transmitting type of
switch (or equivalent) is suggested.

A mimimal radial system would consist of
four [/4-wavelengths of wire for each vertical,
but 10 to 20 radials per vertical would be bet-
ter. With this system, excellent DX results can
he expected.

Dick has agreed that he would like to share
this information with other amateurs. 1 wish to
thank him for fetting me present this to QST.
- Chuck Coleman, KE6ZUR, Santa Kosa,
Culifornia
[Editor's Note: For information on Millen equillae-

ment, contact Caywood Electrgnics, 67 Map
Ave., Malden, MA 02148.]

LUBRICATION FOR CRANK-UP
TOWERS

(0 After an extended period, the working
mechanism of towers tends to become cor-
roded. | have found that a liberal coating of
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Fig. 3 — This antenna-switching arrangerment used by Dick Evans, VEBXW, provides six end-fire

unidirectional antenna sefections for his phased
for use on 40 meters, it can be adapted to other

vertical antenna array. Although it is designed
bands and broadside arrays. Jumper wires and

connecting cables in the drawing are identified by the letter W.



motoreyele chain lube protects and lubricates
the winch, pulleys and cables. This Tubricant
seems 10 resist extreme weather conditions.
Spray all moving surfaces when the tower is
down., When you crank the tower up, spray the
cakzle as it is wound onio the winch, — Steven
M. Simons, WAIWAS, Syvutonic Technology,
North Hills, Peansvivania

LUBRICATION FOR
SLOW-TURNING ROTATORS

[T Tread in a 1979 issue of ()ST that the Cana-
dian amateurs bave used snowmokbile greasc on
their antenna rotators to avoid slow turning in
cold weather, [ believe | have found something
hetter! After several tests at - 12° F, [ found
that wpeedometer cable grease maintained its
viseosity  at low  temperatures,  while
snowmohile grease tended 1o pet thicker. QOther
amateurs in my areg have complained about
their slow-moving redators when the mercury
draopped below rero, but my rotator turned as
fast and smooth as it does in July’s heat, —
Earl P. Anderson, WDODID, Milwaukee,
Wisconsin
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Etching pattern for the Universal QRP Transenitter. Black reprasents coppet. The pattern is shown
actual size from the foil side ot the beoard.
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Product Review

Kenwood TR-7800 2-Meter FM Transc

At first glance, one wonders if an FAA license
is required to operate Kenwood’s new TR-7800
Z-meter fm transceiver. After a few minutes of
twiddling knobs and pushing bottons,
however, it becomes apparent that the TR-7800
design promotes case and convenience of
operation rather than complexity, Many seem
to feel that mabile-style fin rigs are going the
way of the dinosaur — a solid-state manifesta-
tion of Darwinism. Certainly, synthesized
“handi-talkies’ offer greater utility, right?
Sure, “handi-talkies™ are the ultimate in por-
tability, but have you seen one that produces a
25-watt punch? Or ooe that has 5 memory
channels and permits scanning the entire band
or only the memories? Or one with a priority
channel that can be monitored while listening
to another frequency and an invert function
that allows the operator to monitor the input
frequency of a repeater at the touch of a but-
ton? I'd like to see an HT that could do all
these things. No, mobile-style fm rigs will not
be the study of paleontologists For quite some
time to come!

Installation and Qperation at KICE

The review unit shipped to ARRL Hqg. was
first installed at my station for base-operation
testing. The antenna used was a Cusherafi
Ringo Ranger perched at a lofty 75 feet! above
Talcott Mountain in Connecticut. Several con-
tacts were made using area repeaters and
simplex channels. The TR-7800 was put
through its paces, and performed well. Every
fuaction, every operational noock and cranny
was explored during the several-month review
period, and al received consistently high marks
for reliability. .

Audio reports were solicited from amateurs
on many different repeaters (repeaters vary
greatly regpective to audio quality) and simplex
frequencies. In a/f cases, audio reports received
were similar to: ‘*Sounds ylean and full,”
“Takes full advantage of the superior audio
quality of fm," and from a young woman
“You sound very nice” ([ think she meant the
riglh.

Mobile Installation and Qperation

It’s one thing to operate a rig in a warm,
stabie location such as a ham shack, but quite
4nother to ask it to perform to the same stan-
dards in a hostile environment. Could the
TR-7800 endure severe cold, bumps, grinds
aud jolts? To find out, I subjected it to these
conditions by installing the unit in my 1972
Volkswagen “bug.” [f the TR-7800 conid sur-
vive in my car, it could survive just about
anywhere! installation was simple. A stide-in
mobile bracket bolts easily to the underdash. A
5/8-wavelength whip antenna was chosen for
the mobile application — a good, standard
aerial used by many 2-meter eothusiasts.
Again, the rig performed superbly, this time
while operating during countless excursions on
Connecticut’s highways (some say the nation’s
worst roads}), The only difficuity I experienced
oecurred when driving at night — the keyboard

‘metars = feat x 0.3048,
*Assistant Technical Editor

AD e ] e .

used for frequency entry is difficult to read
because it is unlighted. The problem is easily
circumvented by programming your set of fre-
quencies into the memories prior to departure
or while stopped at a rest area: [t'll keep you
from driving off the road. The digital readouts,
however, are bright and easy to read except
under conditions of high ambient light, a prob-
lem shared by other rigs emploving such
readouts,

I found on several oecasions that the 25
(plus) watts was a hoon to establishing reliable
communications through distant repeaters. In
fact, { used the rig to check into my favorite
vhf traffic net, which used a Boston repeater
almost 100 miles (160 km) away.

Features and Coatrols

All of the TR-7800's operating controls are
conveniently located on the front panel. The
ON/OFE switch is incorporated in the voLsgL
control. Power output is switchable, 1i/Low.
Low power output is adjustable up to 5 watts.?
The keyboard (4 X ¢ matrix) is used to enter
operating frequencies, initiate the scanning
function, select transmitter offset frequencies
and program the memories, The keyboard also
operates as 2 Touch-Tone pad for use with
autopatch and other repeater functions, The
KEY/M. SEL is & two-position push switch that
engages cither the keyboard or the memory
channel sefector for use in selecting the method

‘ARRL lab tests showed the TR-7800 “sweeps
hot” from the receive to transmit trequency,
The microprocessor does not have a transmit-
delay circuit.

eiver

Conducted By Paul K. Pagel,* NIFB

of frequency call up. The REV switch is used to
allow the operator to listen to the input fre-
quency of a repeater without a time-consuming
effort. This 1s a particularly useful Feature in
that the operator can determine instantly
whether or not a transmitting station is within
simplex range. A STEP switch determines the
steps, 10 kHz or 5§ kHz, during automatic scan
and frequency selection. The memory-channel
selector is used to select the desired memory
¢hannel, and the cH indicator displays the
channel number,

There are 15 memory changels. OF these,
channels [ through 13 store frequencies with
simplex or £ 600-kHz shift, The remaining two
channels, 0 and 14, are “odd" split channels
for storing transmit and receive frequensies,
which are entered individually. Channel 0 is the
priority channel. The PRIORITY ALERT switch is
used to check the priovity 0 channel. When the
switch is depressed, the priority channel will be
checked at about four-second intervals,
regardless of the XEv/mM. SEL switch position: a
tone sounds when the priority channel is in use,
A PRIQRITY OPER switch is used to call up the
priority 0 channel.

An LED display indicates the operating fre-
quency in four digits:- For example, 146.940
MHz is indicated as 6.940. Replacing the tradi-
tional S/&RF meter is an LED level meter that in-
dicates transmitter output and recefved signal
strength. The greater number of LEDs that are
illuminated, the higher the indicated [evel —
this took a little getting used to. But once the
rig was in operation for a few days, teading the
meter became second natwe. In fact, the
aesthetics of the display are quite appealing —



Fig. 1 — Spectral display of the TR-7800
transmitter autput, Vertical divisions are each
10 dB; horizontal divisions are each 100 MHz.
The fundamental has been reduced in
amplitude approximately 33 dB by rmeans of
notch cavities; this prevents anaiyzer overload.
Power output is 30 watls at a frequency of
146.52 MHz. A similar test at 2 power output of
4.4 watts also resulted in a clean spectral
display. Tests were performed in the ARRL iab.
The TH-7800 .complies with current FCC
specifications for spectral purity,

the meter lends an avionics look to the rig. The
TonE switch is for control of a user-supplied
tone generator. On the rear panel are the
S(0-239 antenna connector, dc power input ter-
minal, an external backup power input connec-
tion used for retaining memories (for internal
memory retention power, four AA NiCad bat-
teries must be user supplied and instailed in the
hattery holder), external speaker jack and
final-amplifier heat sink. On the microphone
are three switches: The pwn switch steps both
the keyboard and the memory frequencies (to
the next lower frequency), while the up switch
operates in a similar fashion stepping the fre-
gquency or memory channel. The pTT switch
also acts to disengage the scan function. Ex-
tended frequency coverage is included (143.% to
148,995 MHz) for those of the “MARSian®’
persuasion, An AUTOSCAN function allows the
uperator to scan the entire band or just the
preprogrammer memory channels.

The transmitter finals are protected by vswr
sampling circuitry. As rveflected power in-
creases (higher SWR), transmitter drive is
reduced, thus decreasing input to the {final
amplifier, This in turn protects the final tran-
sistors, The sensitive receiver is a benefit when
listening for weak signals.

A comnlete and easv-to-understand instruc-
tion hooklet describes the TR-7800's operation
in detail. The unit itself comes packaged with
microphone, mobile mounting bracket, dc
power cord, spare fuse, miniature cxternal
speaker phug, warranty card and manual. Op-
tional accessories inchude a4 matching de power
supply KPS-7, external speaker S$P-40 and
charger BC-l, which is used as a memory
backup power supply when the main power
supply is off for extended periads.

[ have owned and operated a number of dif-
ferent 2-meter fm transceivers produced hy
various manufacturers, and [’d recommend the
TR-780U to any amateur looking for a 2-meter
rig with more than *‘bare bones.” | think every
amateur enjoys a few **bells and whistles” oc-
vasionally if only to ‘*keep up with the
Joneses.” The TR-7800 is a product of Trio-
Kenwood Communications, Inc., 1111 West
Walnut 5t., Compton, CA %0220, Price class:
$400. -~ Richard Palm, KiCE

Kenwood TR-7800 Serial No. 010148

Manutacturer's Claimed Specifications

Frequency range: 144.000-147.995 MHz.
Made of operation: Fm {F3).
Current drain: 0.4 A in receive mode — no input

signal; § A in HI transmit mode; 2.5 A in LO trans-

mit mode.
Size (HWD) 2-1/2 x 6-7/8 x 81116 in.
Weight: 4.63 Ib,

Transmitter power cutput {at 13.8 V, 50-ohm load):

HI, 25 watts; LO, § watts {adjustable).
Spurious suppression: HI, - 60 dB;
Lo, =53 dB.
Receiver i-f: 1st i-t, 10,695 MHz; 2nd i-f, 455 kHz,
Recaiver sensitivity: Better than 0.5 uV for 30 dB
SIN; better than 0.2 uV for 12 dB SINAD.
Squelch sensitivity: 0.16 uV (threshold)
Audio sutput (8-ohm load), more than 2 watts.
Meter: Red LED.
Sensitivity (V/SS): Not specified.

Measured in ARRL Lab

Readout: 143.8900-148.995.
As specified.
Not measured.

HI, 35 watis;
L0, 5 watts {adiustable).
Hl, - 75 dB;

Lo, —53 uB.

0.13 pV/20 dB quieting.

0.06 uv.
1.5 watts.

Red LED, 518 in.
2uv.

Note: mm = inches x 25.4, kg = pounds x 0.4536.

CURTIS XB-4900 KEYBOARD KEYER

[Z] Some say that an amateur is ‘‘cheating™ if
he or she sends ew by means of a KB (keyboard
kever), Others have been known to say, *'[
wouldn’t be caught dead using a keyboard.”
This reviewer has made similar statements on a
couple of occasions! But, is it a cheating game
to use & KB? Definitely not, and here’s why.

Take, for example, the case of an individual

who can copy Morse at, say, 30 wpm, but lacks
the dexterity or brain/hand coordination to
send pood (that's the key word herey cw at
more than 25 or 30 wpm, The change from a
bug or paddle to a KB can remedy the situation
almost instantly, allowing for a period of off-
the-air familiarization and practice with the
new kevboard unit. [t isn’t necessary to be a
tonch typist: Many “*hunt-and-peck’ typists
can easily grind out 50-wpm text on a
kevboard. 1f the KB data is buffered (stored),
proper spacing is assured, and perfect cw can
be possible! The name of the game should be
“zood cw,”’ and by whatever means practical:
The cleaner the ¢w, the easier and more ac-
curately it can be vopied. Nothing is more
frustrating than trying to copy at maderate or

high speeds when the other guy or gal is send-
ing with a “‘banana-boat swing'' (NN.GT = COb
running the characters and sentences together,
using excessive weighting or forming the dashes
toe long with respect to the dots. Cw
“‘butchery” is rampant, even though there is
widespread use of keyers and paddles. A
kevboard keyer can be used to c¢orrect these
prablems. It must be said, however, that many
paddle users can send cw that sounds as good
as that from a keyboard!

The Curtis KB-4900 has a multitude of
useful **bells and whistles.”” It provides Morse
{5 to B0 wpm), Baudot (45.45 band/60 wpm)
and ASCII (110 baud) output. The butfer and
memory will accommodate 256 key strokes
with the memory soft-partitioned into four sec-
tions. These sections are available fo the
operator as memory keys (white) A, B, C and
D at the lower right of the keyboard. For exam-
ple, one could program memory A to read €O
0y CQ de WIAW K. Memory B might contain DE
wiaw g for tailending, with qrz pE wiaw
stored in memory C and so on. The memories,
plus the built-in incrementing serialization
feature (¢ to 99991, would enable the amateur
t0 operate an entire ¢w contest without using




the main part of the keyboard for any function
ather than inserting the call letters of the sta-
tion worked. The time saved would be used for
logging and ‘*dupe’ checking.

Other Features

Morse practice is available from the KB-
4900, In practice-mode | there are random-
length groups of random characters generated
and sent in a never-repeating sequence. The
desired speed can be chosen by adjusting the
speed coutrol. Practice-mode 2 delivers
pseudo-random, five-character groups of
Morse. These groups are always the same, and
answer lists are contained in the owner's
manual. The eight lists are available from the
keybeard by inserting the numbers { through 8
in message memoty A. [n both modes the
operator can insert extra space between the let-
ters by pressing the CTRL key, followed by the s
key. Also, the numbers and punctuation can be
climinated in either mode by placing an N
after the *R* (or numbers 1 through &) in
message memory A"

A standard paddle or bug type of key can be
plugged into the KB-4900 to permit sending
conventionally, if indeed that is & proper term
for it today!l Break-in operation is thus
available by employing the BUFFER ROLD func-
tion of the keyboard.

PTT control s included for transmitter
switching in all modes. The PTT release time is
0.5 seconds. Anaiog controls are provided for
sidetone pitch, sidetone volume, weighting and
speed. Also, analog metsr readout (separate
meters} is included for monitoring the Morse
speed from 5 to B0 wpm and for observing the
amount of data contained in the buffer (0 to
256 key strokes). A buffer-overflow warning
fight is located adjacent to the buffer meter.

Special prosigns A%, 8K, §T, A4, KN and €A are
included on the KB. Most of the Buropean and
commercial prosigns are also provided.

Another feature is a built-in, 24-hour clock
that permits transmitting the time in Morse,
Baudot or ASCH. In Morse, for example, the
output would be ziri8, whereas on ASCI or
Baudeot it would be 22:18 for the same hour and
minutes, This real-time cleck is an optional ac-
CRESOTY.

Inputs and Outputs
The KB-4900 contains a sidetone oscillator

and speaker. The speaker can be used to
monitor the output from a receiver by routing
it to the audio input jack (8 chms) of the KB.
There is a jack for single- or twin-lever paddles
and another for 2 manual *‘straight key.”
These tnputs are aptically isolated, A 12-volt de¢
input is available to permit battery connection,
This prevents erasure of the memories during
interriptions of the power service,

Keyboard outputs are provided for the key
line (300 V, 500 mA max., mercury relay), PTT
(same ratings) and the loop (same ratings, but
optically isalated). There is a TTL TTY output
(TTL level, sink ©r source § mA) and a
speaker/headphone jack (8 cohms). The
[17-volt ac line connects at the rear of the KB
by means of a TV *‘cheater cord."

Some Final Comments

There are many subtle “*goodies” associated
with this unit, but descriptions are beyond the
scope of this review. Additional information is
available from the manufacturer.

The reviewer’s KB-4900 has been in daily
operation from 160 through 10 meters, with dc
power input to the transmitter as great as | kW
from 8O through 10 meters. At no time was
theve evidence of of getting into the KB and
disturbing the performance. No functional
glitches have been observed in the uverall per-
formance of the keyboard, and on-the-air
signal reports have vielded many compliments
dbout the *‘perfect ¢w’’ generated by the
K B-4900 (operator typos excepted, of courseld.

An interesting psychological advantage
seems available to this reviewer wheo using a
keyboard, and others have reported similar ex-
periences: Seldom-used, long words are much
easier to spell on a KB than when sending them
with a bug or paddie at the higher speeds. This
may result from having the letters be visibie to
the operator when the word is formed. Poor
spellers won’t henefit from this phenomenon,
however! In suinmary, the reviewer gives the
KB-4904) a four-star rating, — Doug DeMaw,
WIFB

DECIBEL PRODUCTS DB702
2-METER ANTENNA

iJAnother Decibel Products contribution to
the array of 2-meter mobile whip antennas is
the DBY02, a 5/8-wavelength aerial that offers
a choice of mounting arrangements. Should

you prefer a permanient through-the-roof
mount, the DB702E-11 is available. For those
not willing to drill holes in their 1937 Bentley, a
magnetic mount unit {DB702E-17) or a “no-
holes™ trunk-lip mount (DB702E-16) may be
purchased. The ease with which the magnetic
mount antenna can be removed and replaced
makes it a good choice if you don’t wish to
have the antenna vanish under mysterious cir-
cumstances!

Antenna assembly is simple: screw the coil,
whip and spring onto the mount of your
choice. A length of coaxial cable with a PL-259
connector already attached is supplied for use
with most contemporary 2-meter rigs.

The antenna was road tested with the “mag"’
mount and did not detach from the vehicle at
highway speeds. It is aesthetically appealing
and appears to be ruggedly constructed, An
easy-to-read instruction manuai and a chart to
be used for cutting the whip to size are includ-
ed. [1's good practice to start 2 bit long and cut
off a small piece of the whip at a time until the
hest SWR is achieved,

The DB702 series is a product of Decibel
Products, Inc., P.Q). Box 47128, Dallas, TX
75427, Price class: DB702E-11, $45; DBT02E-
16, $53; DBT02E-17, $88, - Richard Palm,
KICE

Curtis Electro Devices KB-4900 Keyboard Keyer Serial

No. 1026C
Manufactursr’'s Claimed Specifications

Speed: Morse, 5 through 80 wpm; Baudot, 45.45 baud (60 wpm): ASCII,

110 baud.
Buffer and memory: 256 key strokes.

Keyboard: 54 key alghanumeric plus space bar, punctuation and pro-
signs AA, KN, BT, AR, AS, 5€ and KA. Also ingiudes European and
commerclal prosigns. individually replaceable, gold-iniaid key 1.3
nantacts. Debounced and two-key jockout teatura,

Other keying: Manual “straight key or external paddie (iambic with

dot and dash memories),

Size (HWD) and weight: 4112 x 12 % 81/2in, 55 Ib. .0
Colors: Light gray panel, black side pansls, iettering in white, yellow

and red.

Power requirements: 117 V aw at 5080 Hz or 12 V de at 500 mA; 234 v

ac at 50-80 Hz avail. on order.
Price class: 3400.

Manufacturer: Curtis £lectro Devices Inc., Box 4080, Mountain View,

CA 94040, tel. 415-494-7223.
Mote: mm = inches x 254, kg = |b x 0.4538.
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Fig. 2 — SWR curve for the DB702E-17 antenna.




GC ELECTRONICS LIFT-IT
TRANSFER SHEETS

[1Are you one of the many would-be
**homebrewers”’? Does the absence of a readily
available pc board prevent you from undertak-
ing a project you’d otherwise attack with en-
thusiasm? Sure, the pattern reproductions are
nice, but photographing them is a step and ex-
pense you don’t want to bother with. If only
you could produce the required positive or
negative from the pattern in the book, . . .
Well, now you have no excuse! This easy-to-
use method will lift the artwork and will make
your pe-board reproductions more convenient
and less costly.

One package of the GC Electronics Life-it
Transter Sheets (catalog no. 22-288) contains
two 8-1/2 X 11 inch® transfer sheets and one
similar size Mylar exposing mask. This is
enough material to make a number of boards,
depending on their individual sizes.

To lift the patrern from the printed page,
simply cut the transfer film to a size slightly
larger than the desired pc pattern, peel away
the protective backing and apply the film
direcily to the paper. Take care to place the
transfer film correctly the first time because
otee the tilm touches the paper, it cannot be
lifted ~ they’re bonded for life! I found that
it's a good idea to tape the desired pattern or
page so that it cannot be moved as the film is
being applied, This prevents the partern from
jumping up to meet the film (because of static
electricity) as the film is brought closer to the
paper.

Once the film is in contact, a smooth, blunt
instrument (1 used the back of a tablespoon) is
used to burnish it in place and to force out any
air bubbles from between the paper and film,
Then place the pattern/film sandwich in a dish
of warm, soapy water for 15 or 20 minutes.
This causes the paper to absorb the water and
to become ¢rumbly when rubbed between your
fingers. Don’t use any abrasives — Just your
fingers, Let the film dry, and apply a piece of
the Mylar backing to it. There you have it, a
proper pe pattern positive that you can use with
either the positive or negative pe board process-
ing methods. Easy, isn't it?

It you'd like to preserve your QST copies or
other publications and hate to take a pair of
scissors to the page or otherwise alter it, vou
might photocopy the desired artwork. Good
“lifts"" can be made from photocopy paper. [n
fact, the density of the resulting positive might
be somewhat better than that from the publica-
tion page depending on the papers used,
photocopier reproduction density and so on.

Lift-It Transfer Sheets are available from
vour local GC Electronics distributor. If
there's no distributor near you, contact GC
Electronics, 400 8. Wyman St., Rockford, IL
8110, — Paul K. Pagei, NIFB

YOCOM TELESCOPING 5/8-1
ANTENNA FOR 2-METER
PORTABLES

[J **S0, what is that? A $/8-wave antenna for
@ hand-held?’* [ asked Sandy when he brought
it in for advertising-acceptance examination.
He smiled and said that | was correct! Correct,
heck: | was being 2 smart aleck. Wisecracks
tlew back and forth around the office that day
about the absurdity of putting such a large
antenna on a hand-held. Then we tested it with
an 1C-ZA. The performance was amazing, We

mm = inches x 25.4.

were able to make contacts through repeaters
that couldn’t even be keved with the *‘rubber
duck,” and we got good signal reports, too!
Results of informal tests with various radios
were consistent with the initial check.

We do not have facilities for testing and
measuting antenna patterns accurately, but we
did make a few informal observations about
relative field strength. We used a receiver with
an S-meter that was connected to a step at-
tenuator through double-shielded cable. A
2-meter “rubber duck'’ was attached to the in-
put of the attenuator. Another eperator with
an IC-2A was stationed about 200 yards away.
The second operator made three transmissions
with the 1C2-A: first, with a “‘rubber duck’*;
second, & quarter-wavelength whip and third,
the VoCom. We observed a 3-dB increase in
field strength from the “‘rubber duck™ to the
quarter-wavelength whip, We observed a 6-dB
increase from the quarter-wavelength whip to
the VoCom. That is 9 dB from the “‘rubber
duck’” to the VoCom! Keep in mind that these
are merely rough comparisons of the antennas,
Nevertheless, these measurements are consis-
tent with my on-the-air impressions of the dif-
ference in performance..VoCom has made a
believer out of a skeptic in my case!

A fundamental reie of the universe is,
“There ain’t no such thing as a free lunch.”
Most modern portables are quite small and
lightweight. The extra gain of the VoCom has
its price — the length of the antenna and, con-
sequently, the convenience of operation. In-
stead of 6 to 19 inches (152 to 483 mm), the full
length of the antenna is 47 inches (1190 mm).
This results in a package that can be unwieldy
at times. Additionaily, in an average room, it
may be impossible to stand with the portabie
near your mouth while the antenna is fully ex-
tended, The leverage of the fully extended whip
against the base of a female BNC connector
(only one model has a male BNC connector) on
a radio could be enough to damage the case
after prolonged abuse. To some extent, the
spring in the base of the VoCom will absorb
this pressure, As far as [ can tell, these are the
only drawbacks to the antenna.

My opinion is that the VoCom antenna can
be a useful tool for the 2-meter fm operator.
Some care should be exercised in its use. If you
happen to be about as graceful as a wounded
thino, and as clumsy as a New Year's Eve
reveler, then you should stay with your “‘rub-
ber duck™ for safety’s sake. Lf, however, you
are on the fringe area of your favorite repeater,
you may want to consider the VoCom. Used
selectively  and  judictously, this antenna
shouldn’t harm your radio, while at the same
time it will extend the range of your portable.
Price class is $25. Additional information way
be obtained from VoCom Products Corp.. 65
E. Palatine Rd., Suite 111, Prospect Heights,
1L 60070, — Peter O°Dell, KBIN

MACROTRONICS M8000 RTTY
SYSTEM

[.IMacrotronics® M3000 is a disc-based RTTY
system for the Radio Shack TRS-80 computer.
it utilizes fully the capabilities of the dise-
driven computer, providing features that the
sertous RTTY operator requires and desires.
Mare than 50 commands and subcommands
provide versatile system configuration and
operation, To configure the systemn, the user
may select ASCH at 110 baud or the Baudot
code at 60, 66, 75 or 100 wpm. He or she may
vary the rate of transmission to simulate UT-4
operation, choose to ignore returns to conserve

the display space on the CRT, vary the carriage
width from [5 to 72 characters per line, snter
the time and date and enable the automatic
10-minute identifier and select fast, slow or no
sync idle (diddles), Other functions include
automatic line numbering, line labeling, nar-
row ar wide shift for the cw identifier and the
ability to create three canned messages that
may be saved on disc.

The operations commands are more
nwmerous. To transfer between the transmit
and receive modes, simply press the CLEAR
key. Not only will the program change modes,
but your ham radio equipment will also be
switched between modes. While the system is in
the receive mode, the user may be typing a
response into the buffer, which is displayed
below the received text on the CRT. If the
transmitting station asks a question requiring
an instant response, the user may stop typing
into the buffer, answer the question and
resume buffer typing without losing the text
previously buffered.

At any time, the user may transmit a *‘quick
brown fox” message, a line of CQs, the time
and. date, the station identitication in RTTY
and/or ew and any of the canned messages
saved on disc, Disc-based commands include
displaying the disc directory, saving and play-
ing back received, previously transmitted or
keyboard-created messages and sending and
receiving disc files in hex format. A word pro-
cessor such as Electric Pencil or Scripsit may be
used to edit or create MBOOO messages on disc.
The MBOOD also includes an extensive sub-
program that allows the user to set up an **elec.
tric matlbox’" with WRU capabilities,

Performance

The MBO() performed flawlessly during two
months of on-the-air testing on both 20 meters
and a4 2-meter RTTY-bent repeater. Documen-
tation includes a command summary chart and
with it at hand, it did not take long to master
the numerous commands.

One program quirk involved the use of the
IGNORE RETURN command. My line printer (an
1D 440 Paper Tiger) must receive a line return
before it will print a line, With IGNORE RETURN
cnabled, the line printer will not print
automatically, To abtain hard copy, the user
must disable the IGNORE RETURN function of
switch to the transmit mode and send a line
return,

Each MBO000 sold is personalized with the
purchaser’s call sign and/or name (48
characters maximum). This serves two objec-
tives — the user's call is included in the pro-
gram for all station identification functions
and personalized software will not likely be
stolen.

The minimum hardware requirements for
the M8000 are a 'RS-80 computer (Model 1 or
HD with 32 k of RAM, one dise drive,
TRSDOS 2.3 and a Macrotronics interface
{MB0, CMB0, or TMB0) or an R$-232C inter-
face. With some radio equipment, an afsk
generator and an RTTY demodulator may be
rtecessary or desirable,

The MBOOD package includes one discette
containing a persenalized copy of the MEQQU
software, a module that is installed on a
Macrotronics  interface to  make it
MB000-compatible and a three-ring binder con-
taining full documentation. The package costs
$150 and may be obtained from Macrotronics,
inc., 1125 North Golden State Blvd,, Suite G,
Turlock, CA 95380, — Swan Horzepa,
WAILOU. oE¥=]
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SPREAD SPECTRUM TECHNIQUES

[J The article _on spread spectrum Amateur
Radio in November 1980 QST was very in-
teresting. Author Paui Rinaldo, W4Rl, is to be
commended for discussion an extensive subject
with such a concise treatment, The essential
features and characteristics of spread spectrum
were mentioned. However, there are some
potential misconceptions.

in the articie Rinaldo mentions that spread
spectrum signals can be pverlaid on top of ex-
isting operating frequencies and states, “If this
is done with care, the preexisting users
wouldn’t even detect the presence of the 55
averlay.”” As Rinaldo implies, under the proper
circumstances  this  is  completely  true.
However, if the spread-spectrum transmmiter is
¢lose to a conventional receiving station, that
receiving station will certainly be jammed on
all channels in that band! On the converse,
when the spread-spectrum station is receiving
and the wnearby conventional station is
transmitting, the reverse will ocgur: The
wpread-spectrum station will experience sevete
bleed-through of the undesired signal. This
arises from using limited bandwidth spreading
ratios, The equation for jamming rejection is:

lamming rejection = 10 log (bandwidth ratio)
(Eg. I}

where bandwidth ratio is the rf bandwidth
divided by the information (audio) bandwidth.

Jamming rejection is the amount of suppres-
sion of undesired signals in the spread-
spectrum receiver, Eq. 1 also holds true for the
Jdegree of covertness (noninterference with con-
ventional receivers) when the spread-spectrum
station is transmitting. As can be sven, the
amount of bamiwidth spreading required for
medest rejection is significant: For 30 dB of re-
jection a 1000:1 spread would be required, and
for 40 dB, 10,000:1. A 1000:1 spread of filtered
audio is 2.3 to 3 MHz of rf handwidth, and
that only gives 30 dB of dynamic range. But it
is common for signal strengths to exceed a
dynamic range of 80 dB when considering in-
band transmitters within a couple of miles of a
receiving station.
values of 10 ta 100 for spreading ratios. These
are vlearly inadequate,

The author also states that changing the code
allows another private channel. Again, this is
completely true  under the proper cir-
cumstances. Here, there is a hetter relationship
for off-channel rejection:

Channel rejection = 20 log (bandwidth ratio)
(Eq. 2)

Since this is & 20-dB-per-decade relationship,
the channel rejection builds up at a fuster rate
than jamming rejection. For the same 2.5
wlz, 1000:1 spread spectrum voice signal, 60

‘F. L. Rinalde, “7pread Spectrum and the Radio
Amateur,” Nov. 1980, p. 15,

*Associate Technical Editor

The author gives typicai.

dB of off-channel rejection is possible, But that
is with a very limited number of codes; with a
wider choice, the ¢hannel rejection falls short
by several decibels.

in addition, the suggestion of spread spec-
trum for the Amateur Radio Service is not new.
1. P. Costas, W2CRR, proposed it back in the
19505, just when ssb was in its infancy.* Costas
contributed @ circuit, the Costas loop
demodulator, which is very valuable to many
spread-spectrum systems today. It was de-
signed to dJdemodulate double-sideband sup-
pressed carrier {usually abbreviated dsb)
transmissions. Db is the simplest spread-
spectrum signal, with a spreading ratio of 2.
Dsb also has some significant advantages over
ssb.? The most notable is that the transmitter
peak-to-average power requirements for non-
sinusoidal modulating signals is much tamer.
For example, according to the reference,* if a
square wave is rransmitted with ssh, the peak-
ta-average power requitement of the transmii-
ter approaches infinity, but for dsb the peak-
to-average power requirement is 1:1. For d sine
wave, the peak-to-average requirement for
both ssb and dsb is 2:1. In the 19305 it was
guite difficult to make good ssb transmitters,
cven compared to the added complexity of the
Costas loop Jdemodulator needed for a dsh
receiver, Even today this s a significant prob-
lem with speech processors being used to help
alleviate the wild peak-to-average requirements
of nonsinusoidal (voice} modulation. Even
with these significant disadvantages, ssb
became the standard modulation format,
There is & simple reasan for ssb winning ont
pver dsb: adjacent-channel rejection. It is
gasier to increase adjacent-channel rejection to
the levels needed (80 dB and greater) with fancy
receiver filters than it s to spread the band-
width of the transmission.

I don’t want to sound like a conservative
who doesn’t want change, Actually [ wonld
like to see more experimentation with advanced
moduiation techniques. It is with the kind of
exposure that Rinaldo is giving that this can
take place. Hawever, I would not like fo see
significant misconceptions spoil it by creating
distrust between various groups of amateurs.
That isu't likely if the fine details are
understood in advance. Then the problem
becomes (s it 15 in the military), **Where can
vhough available spectrum be found for such a
service?’” Perhaps the answer 1s at 900 MHz, as
suggested by Rinaldo.

Incidentally, the articte by 1. P, Costas
makes very interesting reading. Even though it
was published in the IRE literature, it is still
readable by persons without a PhD m
mathematics, with only a couple of equations
per page. Moreover, it reads as if it were writ-
ten in 1979, rather than 20 years earlier. His
commerts about congestion and solutions are

+§, P. Costas, “Poisson, Shannon, and the Radio
Amateur,” Proceedings of the IRE, Dec. 1959,

up. 2058-2088,
4. P. Costas, “0.8.B. vs. $.8.B.."” Technical
Gorrespondence, QST, May 1957, p. 42.
‘He:‘eza'1erlsce Data For Radio Engfneers, Fitth Ed,,
P

T

Conducted By
Gerald L. Hall,* K1TD

very perceptive, if not prophetic. Of particular
interest are his evaluations of ssb versus
spread-spectrum  performance in  congested
conditions. “*As the congestion becomes worse
it will be impossible to avoid reducing the data
rate per circuit. The important point here is
that the brpad-band pinlosophy ACCEPTS
INTERFERENCE AS A FACT OF LIFE and
an attempt is made to do the best that is possi-
ble under the circumstances. The narrow-band
philosophy essentially denies the existence of
interference, since there is an implicd assump-
tion that the narrow-band signals van be placed
in non-overlapping frequency bands and
thereby prevent interference.’” It is my percep-
tion that this philosophy remains prevalent to-
day. - Ken Wetzel, WAGCAY, 731 Fendrick
Circle, Ridgecrest, CA 93555

TELEPHONE INTERCONNECTIONS

[ August 1977 QST Technical Cor-
respondence contains information that |
prepared on the subiect of teiephone intercon-
nection arrangements.® The new arrangement
described there is designated QKP, shown in
Fig. 1. Your readers will most likely not find it
possible to obtain the QKP interconnection ar-
rangement at their local telephone stores.

The position of the telephone ¢company on
interconnection arrangements includes the
following:

Iy As the result of ‘‘registration’ under the
FCC rules, Part 68, telephone companics have
““frozen’’ some interconnection arrangements.
This means that no new installations will be
made of the arrangements that are frozen; ex-
isting installations may continue in place,

2) Protective  connecting  arrangements
(PCA) are never sold. The QKP contains a2
PCA, 30 it will not be available for sale.

1) Many hams will have to buy some kind of
device from a manufacturer whoe is willing to
spend the money to register it,

4) Look for a new offering designated POP,
which covers only the voice coupler as used
with the OKT arrangemsnt. A felephone

‘G. Schielcher, “New Telephone Interconnection
Arrangements,” Technical Corraspondence,
QST, Aug. 1977, p. 42.

Fig. 1 -— The GKP “interconnaction™ instru-
ment. [t contains voice coupler circuitry inside
the case, and accepts a standard 1/4-inch plug.




company instrument {priced separately) having
an exclusion key must be used with the coupler.
The portable QKP is now frozen; it will be
gvailable only if some independent maker of
telephones decides to market one.

As | see it, the FCC's registration program
has made interconnection more difficuit for the
ham who is not an “‘appliance operator.'" —.
Gearge Schleicher, WONLT, 1335 Dartmouth
La., Deerfield, IL 60015

BEVERAGE ANTENNAS FOR
AMATEUR COMMUNICATIONS

7] Questions are often raised about the use of
Beverage antennas for 160-m reception. [n the
mid-1970s, our laboratory carried out an exten-
sive study of Beverage antennas for hf com-
munications, direction finding and over-the-
horizon radars. The study included both
theoretical and experimental work, In general,
there was fair agreement between experiment
and theory, and since theory better reveals the
design trends because operating parameters can
be readily varied, the following remarks are
based on theoretical analysis.

1) For frequencies of about 2 MHz, a
Beverage antenna has better performance when
the ground conductivity beneath it is poor, The
calculated gains for an antenna 100 meters long
and 1 meter above the ground are - 9.3, — 12
and - 1% dBi for poor, average dry and good
ground. At 25 MHz, these gains are —1.3,
—0.5 and + 1.5 dBi respectively, i.e., the op-
posite trend with change in condugctivity.

2) The gain increases with the length of the
antenna. For a frequency of 2 MHz and for an
antenna 1 meter above average dry ground, the
theoretical gains are -12, -8.5, —=7.5 and
— 7 dBi for aatenna lengths of 104, 200, 300
and 400 meters.

1) The gain increases with increases in the
height of the antenna above ground, but the
change is not large. Again for a frequency of 2
MHzand a 100-meter antenna over average dry
ground, the theoretical gains are - 12,7, =13,
—11 and —10.7 dBi for antenna heights of
.3, 1, 2 and 3 meters.

4) Far a 2-MHz operating frequency and an
antenna 100 meters long, 1 meter above the
ground, the azimuthal beamwidth is about 77°,
the vertical beamwidth is 60° and the take-off
angle about 42°,

With this information you can extrapolaie to
a iength to fit your property and estimate the
expected (theoretical) gain. However, if you
. want to cover all azimuths, you will need a
rosette of Beverages (comprising at [east six),
and hence a large amount of land.

The characteristic impedance of the
Beverage is about 500 ohms, 50 the antenna
should be terminated at its far end in a
resistance of that value, via a resistor and a
ground screen. The received signal is taken
from the other end through a transformer, with
one primary lead connected to ground via
another ground screen. The transformer must
match the S00-ohm antenna impedance to 50
ohms. — Jehn 8. Belrose, VE2CE, Com-
munications Research Centre, P.O. Box 11490,
Sration “°H, " Ottawa, ON K2H 852

INCREASING THE OUTPUT
VOLTAGE FROM FIXED-VOLTAGE
REGULATORS

IJ Now that you have exposed the poor prac-
tice of using diodes to raise the output of

Fig. 2 — Gircult for increasing the voltage out-
put from a fixed-voltage regulator IC,

regulator chips, I think you would do the
amateur community an even bigger service by
correcting the egregious error printed in May
1981 QST.¢

While observing Fig. 2, note the following
analysis:

I+l =12 (Eq.1}
V, =11 x RI (Eq. 2)
V, =12 X R2 (Eq. 3}

Therefore, V, = (I1 + ly) X R Using the
example in the Technical Correspondence let-
ter; ¥, = 12, ¥, = 1.8 and Rl = 560. Then,

Yy 12
I o= ' = 565 = 0.0214 ampere.
Therefore,
v!
R = 97771

The guiescent current, 1, for the pAT8H12
regulator is 0.010 ampere.” From this, R2 =
1.8/(0.0214 + 0,000 = 57.3 phms, 4s op-
posed to B4 ohms from calculations presented
in the Technical Correspondence letter. This
circuit will give close to the desired output, but
only because the quiescent current is relatively
constant throughout the normal current range
of the device, None of these circuits will
regulate as well as the device by itself,

As vou can see, the error in the method
presented in May QST will be even worse if
spmeone were to try to raise the device even
farther above ground. Incidentally, let me
point out that the quiescent current is different
for just about every regulator.

Using the practical vaiue of 82 ohms sug-
gested for the 84-ohm resistor, someone is go-
ing to end up with about 14.6 volts instead of
[3.8; not too bad, but only a4 small error
because of the particular case that was chosen.
1 feel that the technical editors of Q8T should
catch such obvious errors and thus stem the
flow of misinformation. — Ronald J. Whilsel,
WAIAXVY, 209 Frog Hollow Rd., Churchville,
P4 18968

ADDITIONAL INFORMATION
ON AMTOR

1 1 thank QST for helping to bring AMTOR
to the attention of readers with the publication
of my article, *Amtor, an Improved Error-

*B. O’Dell and B, Shriner, “A 5-A Loafer Feed-
hack and Update,” Technical Correspondence,
May 1981 QST, p, 42.

‘Fairchild Voltage Reguilator Handbook, 1978 ed.

Free RTTY System,’ in June 1981 OST. The
introductory comments under the title may be a
little misleading, however. For all practical
purposes, SITOR, SPECTOR, MICROTOR
and AMTOR are identical, not merely similar.
Contacts can {(and have) taken place between
equipment operating on AMTOR and any of
the others. The fact that all these equipment
types meet. CCIR recommendation 476 defines
them as interworkable.

Ref. 2 of the article, ‘““Amtor, The Easy
Way,” was printed in RSGB Radio Com-
munication, June-July 1980. The QST article,
page 27, center column, near the top, contains
a sentence beginning, ““This is done by
operator intervention . . ." Unfortunately, this
does not reflect the meaning of the original
manuscript, which reads, **This can be done by
operator intervention to start again as if com-
mencing a new 80, but the usual procedure is
that when both stations have been receiving er-
rors or requests for repeat for 32 blocks, then
they both automatically drop back to the svn-
chronization procedure, with the sending sta-
tiott retaining any unsent message in a buffer.””

For information, there are, as of May 1981,
some 40 amateur stations operational on
AMTOR, in eight countries worldwide, At the
recent International Amateur Radio Union
Region 1 conference, it was recommended that
member societies should press for permission
to use AMTOR in their countries. -~ J, Peter
Martinez, G3PLX, 11 Marchwood C!., Broad-
sands Dr., Gosport, Hants, England %%

Feedback

] Author Ruh peints out a typographical er-
ror in “Al About Amateur Television,” in
June 1981 ST. The gain figure for the
MBM-48 antenna should be 15,5 dB, not 5.5.
Ruh also mentions that most U.S. ATV in-
band repeaters now use the 4.5-MHz sound
subcarrier input/output for normal audio
signals, with the on-carrier sound input being
reserved for data and other nonvoice signals.
Amateurs searching for low-cast hardline for
ATV or other ubf applications should contact
Sierra Western Electric Cable Co,, Box 23872,
Qakland, A 94632, tel. 415-832-3527. (The
ARRL and QST in no way warrant this offer.)

1 Colin Dickman, author of “The ZS6U
Minishack Spectal,”” mentions that the ecrors
in Figs. 1 and 2 of the version of his article ap-
pearing in Radio Z8 were faithfully reproduced
when the information was adapted for April
1981 QST. The numbers associated with the in-
ductor windings refer (o the tap points, not to
the number of turns between taps. For exam-
ple, Fig, 1, p. 32 of the QST article, should
show a 20-turn coil with taps at 3-1/2, 5-1/4
and 8 turns from the right-hand end. Similariy,
Fig. 2 should show a 34-turn coil with in-
termediate taps. Dickman’s current address is
41 Eden Rd., Bramley, 2090 Tvl., Republic of
South Africa,

{1 The Auvgust 1981 QST Product Review col-
umn incorrectly listed the Radio Shack DX-302
receiver sensitivity a5 0.03 gV for 10dB S/N, It
should have been stated as 0.3 uV. T o



Your Outgoing QSL Bureau

An outstanding benefit of League membership is the right to
use the ARRL Outgoing QSL Bureau. The potential savings to
you is equal to many times the price of your annual dues.

By R. L. White,* W1CW/4

Since the ARRL Outgoing QSL Service was founded November 1, 1975, thousands of League members have rfaken advaniage
af this service to send their DX QSLs overseas. We're surprised that even more people don’t use the Bureau, us it is & member-
ship benefit par excellence. Bob White, WICW/4, former assistant communications manager for DXCC and the original
manager of the League’s Guigoing (SL Bureau, wrote the following article 1o announce the opening of the Qutgoing Bureau.
It has been updated where appropriate by Hal Steinman, KIFHN, manager of the Membership Services Department.

TJX QSO OM - PSE QSL VIA BURQ . ..
“I"ve done it! I’ve finally worked some
real DX! And will | QSL? You better
believe it, especially for a country all the
way across the ocean, But ‘via Bure'?
We've landed men on the moon and a
vehicle on Mars and this guy thinks we’re
still using animals to carry the mail?
“Anyway, I’ll send him a card direct
with an envelope made out 1o me with a
stamp on the envelope, just as | do when |
work a new state. If I tell him he’s my very
First QSO with his country, that should
get to him and he’s sure to QSL. Let me
see now, ['ll need to borrow a foreign
Cellbook; my L1.S, one won't help much.
And I guess my putting a U.S, stamp on

*225 Main 8t., Newington, CT 06111

the s.a.s5.e. won't do him any good either.
Maybe I could send him a dollar bill, but [
heard that some foreign countries come
down hard when they find someone with
foreign money. Sure don’t want to get
him in trouble; he might not Q8L. Got it!
I'll send him some International Reply
Coupons, According to the fine print on
them., each one ¢an be exchanged for the
postage required 1o mail a first-class letter
to almost any country in the world.

*“The Ceallbogk has a listing of the
onumber of IRCs needed to equal what an
airmail reply for my card will cost him.
But wait just a doggone minute, | heard a
fellow on the air just the other day saying
that he’d gone to the post office to get
some IRCy and they now cost 65¢ each!
Let me see now, two [RCs, two envelopes,
my airmail postage to send him my card
and the IRCs and envelope . .. that’s

almost $2 for a single QSL! I'll go broke
before 1 get halfway to making my
DXCC. There just has to be a cheaper
way, . .."

Don't go broke. There is indeed a
cheaper way, and the DX station said it:
via the QSL bureau.

To some amateurs QSL cards are a hob-
by in themselves, The colors, the pictures,
the handwriting and the names of coun-
tries stir the mind to visions of faraway
places and recollections of past contacis.
Some people can blow their minds and
trip out just going through a batch of
{SLs. Then there are those to whom a
OSL is a means to an end, the achieve-
ment of a goal or an award.

Some amateurs “*brag’ about never
having sent out any QSLs but who claim
to have received enough QSLs to make
DXCC. The percentages don’t favor that

QSL Bureau Manager Joan Becker sorts cards at ARRL Hg. She and her
assistants, Gail Paul and Denisa Piscottano, ensure that members’
cards are sent overseas prompfly,

The targe number of packages awaiting shipmant to QSL bureaus
around the world attests to the volume ot cards that pass through Hq.

Packages are mailed once each week.




Requlrements for Usinq tha ARHL
Outgolng Bureay - :

¥ call-sign prefix (A3, AP, 06, CE, F, FG, :
G, Gi, GM, JA, 3A2 and 53 6n). -
() Encloss the address label frofm the

This Informalion shows that you are g cur- -
fént ARRL member._

© Family members may also use the.ser

. yice by enclosing thelr QSLs with those of
the primary member, Incliude the ap-
propriate fee with each individual's cards -
and indicate “family mermbetship,”

‘Blind members who do not receive GST’
should.indlcate that the Q8Ls.are fmm a
_hlind member,”

-ARRL affiliated club stations may use

indicating the ¢lub name. Club secretaries
should check affitiation papers to ensure
that membership is current.

through the Bureau, affiliated clubs may

gards to effect an even greater savings.
Each club memhber using this service must

25 mambers of your club wish to send

or .525, it mach meamber sent his or her

rds individually. £ach member would

Ve 1o pay postage, atso. Alternatively,
hess olub members who are also League
maribers can send their cards through the
eiub, and the club would pay a fee {which
would no. doubt be consideranly less than ~

The ¢lub would them charge each member

club dues, or whatever it choeses Cards |

ST tabels enclased for each ARAL - -
ember sending cards. ARBL Hy. is able to
offer this discount as a banefit to affiliated
~_clubs because it reduces the amount of

--time spent opening mail and sorting QSL . -

- cards by the Q5L bureay, :
-3 Enclese payment of $1 per pound of
cards or partlon thereof (there are approx- -

a theck or maoney order. Cash is not recom-
-mended. Please write your call on check.

}Presort your DX QSLs a!phabellcaﬂly o

-~ brown wrapper of your current capy of Q87 ©

= lhe'senrice when submitting club QSLs by -
~In addition to sending club siatu}n QSLs '
50 “pool’” their members' Individual Q8L -
also be 2 League meémber. For example, if ~ ;7

cards to the Dutgoing QSL Bureau during a -
particular month, and each has less than 4 . -

$25) based on the total weight of the cards. -

o 2 pro tata basts, or reimburse itself from :

imately 155 cards in a poung).In the form of -

happening. For an amateur in the U.S. or
Canada who wants to get QSLs (for
whatever reason), that amateur should be
prepared to send QSLs,

But, the filling out of QSLs, finding ad-
dresses, addressing envelopes, stuffing
envelopes and mailing become unpleasant
chores that take time that could be spent
operating. Thus, to support the objective
of keeping amateurs on the air, the
ARRL-Membership Qutgoing QSL Ser-
vice was established. The object: to allow
an ARRL member to send DX cards with
a minimum of cost and work on behalf of
the individua! member.

Here’s How It Works

Each month, cvery member of the
ARRL (except family and blind members}
is mailed a copy of @ST. The address
label on the wrapper of QST is the
member’s *‘ticket’” for use of the Out-
going Q8L Service. Twelve times per year,
an ARRL member may send as many QSL
cards as he or she wants for amateurs
overseas in the countries shown in Table
1. With each mailing the member must in-
clude the address label from QST and §1,
check or money order, per pound of cards
or portion thereof (there are approximate-
iy 155 cards in a pound). QSLs must be
presorted by prefix. Nothing but the
cards, address label and remittance may
be included in the package. Wrap the
package securely and address it to ARRL
Membership Outgoing QSL Service, 225
Main St., Newington, CT 06111,

ARRL family members (only one copy
of QST is sent per family) may send cards
in the same package but must include
remittance for each member sending cards
and indicate that the QST address label in-
cludes a “*family membership.™

Blind members, who do not receive a
copy of OST, need only include the ap-
propriate fee with a note indicating that

mmendad Q5L-Card Dimensions
clent operation c:f the wortdwlde
.of Q8L bureaus requires. that cards
' to handie and sort, Cards of
E’m&uat dimensions, sither much larger or
oY Smaller than normal slow the work
yuraans, most of which 1s done by
it voluntaers, A feview of the cards )
ivad by the ARRL bureau Indicates that ’
ot Tall in the following range:
{eight = 2.3/4 to 4-1/4 in. (70 to 110 mm)
dth = 4-3/4 to 8-1/4 in. (120 fo 160 mm).
ards in this range can be easily sorted,
tacked and packaged, Cards outside this
Hge treafe problems; in particular, the
ger cards often cannot be handled
vithout folding or otherwise damaging
hem. In the interest of efficient cperatlon
f the worldwide QSL bureau system, it is
narded that cards entering the
m be Iimited 1o the range of dimen-
‘ gwen .

the cards are from a blind member.
Associate (unlicensed) members may use
the Outgoing QSL Service to send SWL
reports to overseas @muatenr stations in the
countries shown in Table 1. No cards will
be sent to individual QSL managers.
Your cards are “‘turned around’’ quick-
ly by the Bureau, and are on their way
overseas usually within a week of their ar-
rival at ARRL Hgq. Obviously, con-
siderable time is necessary for the cards to
make the journey. Add to that the time
needed for the card from the DX station
to make its way to you via the ARRL In-
coming QSL Bureau,' and a delay of
many months is not unusual, What you
sacrifice in speed, you gain in convenience
and savings. Of course, you may still wish
to QSL individually in certain cases.
Headquarters sincerely hopes that this
membership service will be fully used.
Keep us busy serving you! ]

Bee “Your Incoming QSL Bureau,” QST, Nov.
1880, p. 54,

Table 1

Countriss for Which the ARRL-Membership Outgoing QSL Service May Be Used
Afghanistan Dominica fceland

Alasha Dominican Rep. india

Algeria Ecuador Indonesia
Angola gpt ireland
Antarctica El Salvador Israsl

Antigua Ethiopla Italy

Argentina Falkland Islands ITU-Geneva
Azcension island Faroe Islands -lvary Comst
AustraliFranch Antarctic Lands Flji Islands Jamaica
Australia Finland Jan Mayen
Austria France Japan

Azores French Guiana Johnston Island

Sahama Islands Franch Oceania
Rahrain German Dem. Rep.
Barbados Germany, Fed. Hep. of
Balgium Ghana

Bermuda Gibraltar

Bolivia Grenada

Brazil Great Britain {or British Commonwealth)
Bulgaria Greece

Canada Greenland

LCape Verde [slands Guadaloupe

Cayman lsland Guam

Chile Guantanamo Bay
Golombia Guatemala

Cook Islands Guyana

Costa Rica Hatti

Cuba Hawalian Islands
Cyprus Honduras
Czechoslovakia Hong Kong

Denmark Hungary

Jordan

Kenya

Kerea

Kuwait

Lesotho

Liberia
Liachtenstein
Luxembourg
Madelra {slands
Malagasy Republic
Malawi

Malaysia
Maldives

Malta

Mariana |slands
Marshall 1slands
Mauritivs
Mexico

Midway Islands

Monaco Singapare
Mongelia SBouth Africa
Moroceco Spain
Nauru Sri Lanka
Netherlands St. Helena
Metharlands Antilles St Lusia
New Caledonia St. Vincent
New Zealand Surinam
Nicaragua Svalbard
Nigeria Swaziland
Northern Iraland Swedsn
Norway Switzerland
Qman Syria
Pakistan Thailand
Panama Tago
Papua New Guinea Tonga
Paraguay Transkei

Paru
Philippine Islands
Poland

Trinidad and Tohago
Turkey

Urusuuay
Portugal USSR

Puerio Rico Vatican
Republic of China Vanszusha
Bomania Virgin Islands
Rwanda . Wales

Sompa (American) Western Somoa
San Marino Yugoslavia
Seotland Zaire
Senegal Zambia
Seychelles Zimbabwe
Seirra Leone




Photograph 1s trom the book, A Fleld Guide o the Stars and Pianets, by Donald H. Menzel, published by Houghton Mitin Go, Copyright € 1964 by Donald H. Menzel,

The alarm clock is ringing: It’s 2:55
A M. What fool's idea was this to get up
at this time of night? . . . one brown sock,
one black, who cares? I’'m falling out of
bed still only half awake. As I glance out
of the window at the sleeping countryside,
no one would ever suspect where I'm
bound. On down to the shack, my “*mad
scientist’s haven.”” Tonight, at this unlike-
Iy hour, I am about to attempt a strange
adventure, a journey out into space and
the unknown. Most of the preparation
and preflight checks were complete last
night.

As | get ready for the half-million-mile
round trip, I wonder if this attempt will
succeed or fail. The equipment is respond-
ing now - red and green lights, dials and
meters, strange noises here and there,
Operating parameters are coming into
range, the necessary swiiches are ‘‘on,”’
Zulo clock is checked and calibrated,
recorders are on, controls are set and the
checklist is complete. | won't need a
seatbelt or ““No Smoking’’ sign for this
flight. Now to line up on target, The giant
monolith of spacc-age technology (and
my vehicle), the 144-MHz array, comes
around Into position, dimly visible in the
moonlight.

*317 Woaoddale Dr., Hendersonville, NC 28739
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No, I’m'not actually going myself, but
in a few seconds I will press a switch that
will send my radio signal on its way into
space. The goal this time is our nearest
neighbor, the moon. That signal, how-
ever, will continue on past Tranquility
base, the craters of Copernicus and other
Tunar landscapes, into the depths of the
cosmos.  Will  someone, someday,
demodulate this tiny token of mankind?

It's 3 A.M., and there it goes. { transmit
for 2 minutes, then listen for the same
amount of time. Nothing heard. I
transmit again at 3:04: Maybe I’ll hear my
echo return from the moon this time.
Ckay, there it is, barely discernible, but
there nevertheless. It’'s a [little noisy
behind the moon tonight — probably
from some galaxy thousands of light years
distant.

A minute splattering of signal has
returned and stimulated my receiver ever
so slightly. Wait — what was that? A
signal? There it is again, and it is not my
signal this time. The timing is all wrong,
and besides, | haven’t transmitted for at
least a minute. At the moon’s distance
tonight, my signal’s round trip takes only
several seconds. That is definitely another
station transmitting! It's slow Morse . . |
VK5? Impossible — that’s Australia.
Should 1 wake the househoid, maybe call

the ARRL? The White House will proba-
bly want to know. Somecne else must
hear this for verification, Will they believe
my tapes?

VKSMC . .. [ must confess, I knew he
might be on the air tonight. His antenna is
fixed on the horizon and has a very nar-
70w beam. Only # few times each month
does the moon pass that magic point in
the sky, and then only for a few brief
minutes. Not much time ieft — reports ex-
changed and acknowiedged, and our
rendezvous has passed. [t certainly went
by fast: clapsed time -— & minutes. Well,
it's done . . . probably the most satisfying
QS0 of my experience. Australia og 2
meters — months, years of work!

Back down to Earth, everything is
secure. The night air in the backyard
smelfls good tonight, and the full moon in
the suuthwestern sky looks brighter than
on most nights. The air is bringing sleep to
nmy eyes againl. Maybe the “window’” in
the sky will oceur at a more civil hour next
month.

As I'm off to work later, it’s not “‘just
another day.” The local repeater is
unusually quiet this morning. There's just
time for a short ragchew. T sure hope
somebody asks me what I've been hearing
on the bands lately . . . oh, they’d never
befieve me anyway!  @EE



Vioveed and Seconded

LIFE MEMBER APPLICANTS
June 20, 1981

Paul R, Aaron, WDSJJC; Terry D. Allison,
WBSAZI; Teylor D. Ames, K3VBD; Donald W,
Anderson, WAZOUE; Raymond ). Anderson,
WBT7ASZ: Timothy C. Armagost, WBATUB; Eilcen
5. Armagost, WDEDGL; Milton C. Armstrong,
WA4JYL, Jim Baker, KASCCW; Lawreace M.
Bargebuhr, WIGUW; Joseph James Bacrett,
KAQICU; Kay M. Barcow, WB40SD; Norman R.
Barton, VEIBZC; Gail Doreen Barton, VEIBJL;
Richard M. Bash, KL7IHP; john M. Benker, fr.,
WBIFTC; Otis C, Benoist, WDSKEC; David A, Bix-
ler, W@CH; B. Neil Black, WB7SGK: Thomas M.
Bland, Jr.; Richard Lee Boyd, WAIDSD; Norman H,
Bracken, WASJFS; Sherwood H. Brantley, KC5GC;
Thomas Brosamle, WBOYNX; Edward €. Brostek,
N4QU: Gerald R. Brunk, K4RBZ; Joseph F. Bruno,
WB3FFL,; Charles J. Buresh, WBOFNM; John M.
Burrows, K9PRB; Edna C. Carlen, WA4JGD; Mike
Carter, WBYTLN; Charles Chadwick, KSAXE;
William P. Champlin, WD6FUZ; Frederick R. Claus,
1, W3QM; Donald D. Cockrott, KASDGI; Thomas
M. Comner, lr., N9CT; Dave J. Coock, W90DL;
Howard C. Crawford, WAIWUD; Lecn H. Crouch,
WASQN; James §. Cude, WDBCBUY; Victor 1, Culver,
K4JNM; Robert A. Cunningham, KI1XR; Edward J.
Dabrowski, WBYNLO; Sohn Daraklis, WA2VHR;
Rabert H. Dargel, KAIBR; John G. David, KBIT;
Milton W. Davis, KASCCC; Ermanno Dilorenzo,
WAIWMO; Marie E, Ditmore, KASKME; Jim Dixon,

WDQICX: Dwight David Donovan, WDSINN: W. 1. .

Duncan, WDBINQ; Michael J. Earnest, WAQARS;
Billy Edwards, K4BWC:; Cecilia H. Edwards,
KAGERE; Mary Ann Emely, KAIGK!l; Dave
Espasandin, WDEMOV; Ronald E. Etzweiler,
WA3IMKYV; Robert Evans, WBOIQT; Floyd L. For-
rest, ir., AE4D; David §, Foster, NSCLV; Christopher
[. Frechette; Marvin D. Friar, AFSD; Paul B, Galster;
Larry Galvin, KBBYY; William M. Gentile, KRMG;
Alan N. (ibbs, WBIFEU; Michael N. Gilbertsen,
WECYS; Williamm B, Cillette, WB2KIW; James H.
Ciilligm, WDSEXX; Frances M, Gilliam, KASAXH;
E. A, Gloor, KASAQQ; Hiiliard J. Goldman,
KAUBIZ; Michael W. Gravot, N2CHC; Richard T.
Cireen, N8BJX; Robert Grochowsky, K#QLC; Robert
1. Groth, WA2ZPRB; Don Wayne Grubb, WA4BZ(:
Benjamin J. Gruda, WB2NAQ; Peter Guerlain,
WAIVMI, Jack M. Guuzeit, W2LZX; Jeannine E,
Hahn, KAGIWW; Eleanor J. Hammonds, W3BIW;
Christine 12, Harger, NM4C; Keith E. Harpold,
WPRDC; John Hasselback, WA2DRG; Herbert W.
Hatton, WA4BWZ; David L. Hawkins, WBSTHE;
Robert J. Hendrickson, AG3IU; Jim Hill, N7JAMY;
John R. Hock, AGHOE; Gregory D. Hodsdon,
K7KIM, Ted Holt, KITH;, William A. Houser,
WB40KG; Dick 1sard, WBOVVZ; James 1. Jacks,
KA4EDY; Richard M. Jansson, WD4FARB: Stephen
A, Jensen. WORHM; Norman E. Jeweler, KILYW:
Robert L. Johnsen, WB7CDU; Burton W. Johnson,
KA2DHH; Roger E. Jorgensen, WDQBPC, Jefferson
Joseph, WAZFUB: HEdward Y. Kawane, KHeIM:
CGary D. Kent, KATIR]I; Leonard J§. Kleiman,
WoKGP; John A. Klobuchar, WIBZT; John W,
Kmet, WA4ZTK: Donald M, Koch, WBHQOH;
Phillip 1. Koch, K3UA; Larry D Kottke, WB70UU;
Beed O, Krenn, WA3JB(Q; Janet K. Lane, WIWFIC;
Harry W, Larsen, Jr., AF9K; Charles . Larson,
WBOTAL; R, laskovich, VESLY; Frederick .
Laube, AKBX; Dennis (. Lauby, Sr., WBTUFR;
Shirley J. Layton, KA6CO); R. Kent Leonard; loseph
R, Lewis, WB4WPP; Ron §. Libengood, W3IDGK;
Stephen A, Licht, WB2CZC; Gary (. Lizalek,
WRIWPM; John 1. Lock, WBSWOQ; Patrick A.
Lorey, WATNOD; Mary L. Lowe, KADDSH; Charles
A, Lukas, Jr,, WIDOH; David 5. Luker, KB4QF;

Strays M

I would kike to get in touch with . . .

{1 former New York City residents who would like to
form a net. L. Diamond, K2GFN, 320 W, 89th St.,
New York, NY 10024,

Howard W. Lyon, WB3IKFZ; Lewis A. Malchick,
N2RQ; Richard S. Mann, KB4HF; Frederick
Maseizik, K1SU; Luis D. Matho, CXI1EK; Richard A.
Mattner, WAZNCT; W. P. Maund, K5LTS; Daniel F.
McConnell, AJ7K; Lauren P. McGavran, KQSD; Gail
P. Mendoza, WD6FCM; Ronald T. Menet, N6ALIB;
Robert €3, Merchen, WB@PYL; William F. Mercure,
WA4OMI; Christopher Milewski, WASYWC; Mark
Leroy Miller, WB3KIS; Wilson L. Miller, KA4HRI;
James H, Mims, W3IRV; Cornell L. Morgan, Jr.,
K2JHV; James V. Morgan, Jr., WB4QERB; Fernand
Morizot, FSAST; Bruce A. Morris, WB3ICLO; Leon
M. Morrison, WA4IYH; Elvin T, Myers, KA4FPR;
Joseph D, Naglor, KIMNT/NTXX; James F. Ness,
AD3U; Gerald W. O'Harrow, WBOPPE; Karen A,
{PLarey, KL7BN; Ronald Qchoa, WEGFRY; Duane
Olexa, WDBOYF; William T, Pace, KBSZM; Betty H.
Pace; John L. Parker, WD6CZJ; John W, Parker,
WB4UHC; Ruolon L. Passey, WTEQC; James S.
Payne, WA4CHL; Charles F. Pennington, K3NMF;
Timothy J. Petersen, KOMTY; Herbert C. Petty,
W3IVE; Earl E. Pfettscher, WNOHRS; Jjoseph L.
Picior, WB4OSN; Edwin L. Pierce, I, WAGIEN;
L.awrence A. Pierson, WD4CEB; Bruce R, Porter,
NTAQD; Ken Prevo, KB9EU; Joe Prine, N4BLU;
Lawrence Purcell, N{AS: John . Regner, Jr.,
N2AQR; George W. Reiland, N4APD; John [
Richardson, Jr., KB4AQ: Jefirey M. Rinehart,
WB4PIW; James Roach, WB6WVT; Richard K.
Roth, WAIVSY; Ruel Samuels, 6Y5SRS; foel N,
Schreibman, WA2UFU; Paul Thomas Schrum, Ir.,
WD4HEB,; Jay Aron Schwartz, WBSSE]: David C.
Sharpe, WA2VUC; Larty E. Sheridan, WBSWIM;
‘Wayne D). Shipferling, AEQQ; William D. J, Shinko,
WBSKTA; Edwin L. Sidders, KIVGF/WAIVCE;
Stephen M. Sirota, WB9IT; Howard 1. Smith,
WB3CIW; Howard L. Soule, KICZ/WAIMEY;
David Southern, KASEUL, Russell W, Spittler,
KA60U);, Bill Spoto, WD6BFR: K. David
Spotswood, WH3IDTS; Preston  Spruance, Jr.,
WBSIHU; Scott . Stangler, WAOPLR; H. Gordon
Steane, VE3IBMG; Mitchell Stern, WB2IS); Timothy
W. Stookey, NSAHK; Robert 5. Sull, WARBIMO;
Fred Swiatlowski, KA2BKN; 1. E. Tamm, WB4T1Z;
W. Lane Tarleton, KC4CD; Donald R. Tasson,
WDSHDD; Robert F. Teitel, W31DT; Rolland Jlay
Thomas, NL7L: Ronald N. Thompson, WD4KKH;
Glen Q. Timmerman, WATZNT; Robert Jay Tolotti,
KCBW; Doris K. FTompkins, NTBOU: Harold D.
Tutor, KK3K; Richard Uleich, KZKOQ: ke Van
Artsdalen, WBOAAQ; Mark A. Vander Zanden,
KBSTO; Laurence E. Vrooman, WBYDFD; Robert T,
Wade, Jr.,, WAINFQ; Henry Wall, hr., WUCZE;
Peter P, Walter, K9PW; David E. Warnick,
WA3IMKB; James H, Watson, ABAY; Kirk Weather-
man, AGHT; Richard M. Weaver, ABTPRC; Adam
W. Weiss, WAIWMZ; Bill West, KA4GDY,; Roger
H. Wester, N6AVH; Mark Joseph Wilson, AA2ZZ;
C. R, Whetstone, WA3IYOH; John M. White,
WBIDRE; Gary Wigle, KB@NI; George B. Wissing;
James R. Wylder, WBSSDL; Nelson A, Zierold,
WAGUPR; Edward W. Zobac, WASBBN.

Bradley C. Algen, Jr., W3IEM; Robert J. Allen,
WBOFVK, Thomas B. Arciero, WAZOHD; Steven
Andrew Avritch, WBIEQB;, Donald E. Haker,
W7EQK; F. R. Barton, WDSEYA; Tommie E.
Batchelor. KASGIR; Robert E. Bauer, KC4HM;
Charles €3, Benn, WB2SNN; Larry J. Boggs,
WBSSJD; Donald I.. Biever, N4EBA; Jennifer
Braithwood,  KA2GOY:  Jeanette  Bronson,
WHIQMU: R. W. Brostek, KE2L: Kathryn Inez
Brown, WH3IKTK; Charles Brown, WBILCI; Bill
Bruno, KB2RC; Ronald Jay Buikema, KA9LIF; John
C, Carmody, KEOAM/DIPTC; Frank R. Carmichael,

(7] anyone who served with the U.5. Armed Foress in
Vietnam, to start a Vietnam veterans of America net.
Ron Valastin, WB2TCQ, 207 Eastwood Ave., Deer
Park, NY 11729,

[7J amateurs who served with the Second Air Division
(all B-24 “'Liberator’* Bomb Groups} in England dur-
ing WW Il and who are interested in forming a net.
%Ulz.)rlles Weiss, WSSEH, 21 Moran Dr,, Waldorf, MD

Jr., WB5ASB; Lee F. Carroll, W1ZME; Robert L.
Cecil, Sr., ABSW; Michael A. Chepponis, KIMC;
Frank Christensen, WA9TRG; Roy G. Clay, i,
WBSHYVYS; Jack E. Clark, WOHIM; Chris . Cate,
WBIEUK; Theodore J. Conway, WAEIL; Phyllis M.
Coreyll, WASIBR; W. I). Cothren, W5BXIJ; Charles
L, Croatman, Jr., WB2ZZKS; Richard O. Crosmer,
WEENZ; John A. Cumtnings, N4BKN; Paul T. Cum-
mings, KASAYG; Thomas R. Dantels, WIEOH;
Robert B. Donaldson, WHGOR; James Diresbach;
George 5. Dubovsky, N4UA: Dan Dudley, Jr.,
KSLBX; Larry C. Earle, WD4LXC: Martha H.
Felton; John R. Finn, WAIVUU; Ralph Flint,
N2AHL; Roy Patterson Foote, NTAIF; Albert E.
Fowerbaugh, KASFCF; Robert W, Freyman, W5VO;
Ralph E. Funkhouser, WB7VLW; Gerald J. Furman,
KB3HI; Charles T. Geib, WD4GCK; James Goehrs,
WIYMX; Barry L. Gold, N9BS; David M.
Goldhaber, KB3EP; William M. Graham, WB7PMS;
Grattan Gray, K3WXQ; Don Greenwood; Marleen E.
Grefer, NTCIN; Carl D. Gregory, K3CG; John E.
Crimes, WASJBM; Irving Gutin, WB2DXRB: William
L. Haas, W2GMY; M. A. Hall, WBGAY; ilene J.
Hammack, KSIH; John H. Henning; A. B. Herman,
KATAHU; Jettie B. Hill, W6RFF; Herman F. Hoch,
KI1BHJ; Ian . Howard, NE4D; John B. Huntington,
WASWYVYT; E. R, Ingraham, AEQE; R. W. Ingraham,
WALIO; Mike Jackson, N4AYO; Henry H., Jordan,
Jr., WA4IXK: Morton B. Kahn, W2KR/K4KR;
Gilbert Kauffman, K3ZTJ; John Martyn Keegan,
WB6HMS; Kermit W, Landers, WDPGYZ; James B.
Lawrence, Jr., NSCT; Dayle R, LeBeau, W4MUV;
derry K, Liley, K@GUG; Philip- A. Litchfield,
WALQFP; Tom M. Loit, KESE; Robert O, Loving,
Ju, K9NJ; Murray Lyean, VETEWG: Dean W.
Manley, KH6B; William E. Martin, WB4KSP;
Frederick Marvin, WAGBXJ; james A. Masterson,
W7PSQO; James D). Mavberry, KD9N; Kenneth Mark
McCavran; Mark E. McMillan, KATETQ; Robert L.
Mead, WBPPS; W. G. Messer, WBAVSA; Michael
Metzler, WASSOU; Norvel R, Moore, WD4ARQ;
Larry B. Newton, NBBGJ; Calvin L. Nichols,
WB2OFW; Bill J, O'Kain., K4LTA; John A.
Qakberg, WALEWN; Robert F, Qrr, WRBTAZW; Ed-
ward M. Oscarson, WAITWX; Jerry Cverman,
KA4FRE; Stanley L. Palmer, KAOJHT, Woody
Peitzer, AK2F; J. E. Percy, Jr., WSCWN; Sharon E.
Pfeiffer; Carl Piepora, KAIEBN; Becky P. Pomiret,
N2BHN; Charles S. Pulliam, WDPGCW; Spelman
Prentice; Ted Rast, WoSMU; Robert B. Ravenscroft,
WTIQD; Keith Ray, KNAC; john 1.. Rehal, NHI:
Art Richardson, KAIFIC; Lloyd B, Roach, K3QNT;
Jarnes T. Ross, KABFEW,; Thomas A. Ross, KYGTQ;
P. Terry Sabro, WTOLW; Dister K. Schliemann,
KX4Y; Tom Schreckengost, KA4TXH; Barbara Lou
Schuyler, KAYKBH; Charles W, Schwartz, NSCT;
Richard T. Shankle, NSKV; Agnes 8. Sheldon.
ROKLQ; Phyllis A, Siegel, N6EJA; Kenneth E. Simp-
son, KAGCKN; Matthew W. Sirrine, WB7TPMG;
Gerald D. Skloot, KE2ZN; James L. Slater, WDRILW;
Michael H. Smith, WIDMEMP; Terry T, Smith; Robert
W. Soelch, WAKLQ: R. A. Spindler, KAUV,
Thomas D). Stanley, Jr., KX4M; Richard Steele,
WASKQZ, David W. Stevens, KL7EB; Alyson .
Tanner, AD2B; David E. Tanper, W2DT; Michacl D).
Tanner, AD2C; Frank Tate, WBIRYC; James E,
Thill, WDGEGS, James ¥. Townsend, RKB4OW:
lLeonard L. Yander Esch, KBETD; Leonidas Vasios,
Al8B; Charles L. Wappner. WDBIYC; Joseph E.
Warden, WSLNO; Dave Warner, 5%r,, NWOT;
Richard Wayne, W4CBG; Willilam W. Webster,
WBSPNYX; Richard A. Wejmar, AF6T; Dennis H.
Welch, WBTYUM; Robert A. Welzbacker, WATIZU:
John P, Wendler, N3CQU: Ellwood C. Wilder, Jr.,
WHGOAFY: Raymond A. Williams, ir., Carolyn K.
Wilson, WBGTKD; James L. Winter, W4CMX;
Robert A. Woalsey, KLTENP. HEE=)

1) anyone knowing of any books, fiction or personal
dcenunts, which use Amateur Radio in their plots.
Randy Powell, WAQBQZW/6, 2644 Highland Ave.,
Santa Monica, CA 90405,

i1 amateurs who ace rail fans. Bruce Fingerhood, KA7I,
1123 Trumbult Corners Rd., Newfield, NY 14867,

I7i hams who also collect minerals. Roger Kuchera,
KITG, 270 Tawny Thrush Rd., Naugatuck, CT
aaT70,



Heppenings

Conducted By W. Dale Clift,* WA3NLO

ARRL Comments on Proposed VHF/UHF Changes
Based on WARC-79 Results

The League has_filed comments on the FCC’s
proposal to make several far-reaching changes
tn amatedr frequency allocations at vhf and
uhf. The proposed changes are a result of the
Final Acts of the Worlid Administrative Radio
Conference  (WARC} held in  Geneva,
Switzerland, in 1979, The FCC proposal, the
Second Notice of Inguiry (NOD in Docket
B(1-739, deals with all frequencies from 28 to
1215 MHz. The Second N(H was announced to
the ARRL membership in last month’s “*Hap-
penings,'” and can be summed up as follows:
28,0-29.7 MHz - No change.

30.0-54.0 MHz — No change.

144.0-148.0 MHz — Addition of Footnote
3499A, which concerns the use of the band in
the event of natural disasters. (Sec Resolution
BN in February 198¢ QST, page 71.)

220-225 MHz ~ Addition of the Fixed and
Mabile %ervices (primary status) aond the
upgrading of the Amateur Service to primary
status. Government Radiolocation will he
reduced to a secondary status after the year
1994

4M0-450 MHZ Addition of Footnote
NGZZ3 applicable to the segment 420-43()
Mz prohibiting amateur opetation from [oca-
tions narth of an imaginary line.' 1n some in-
stances this line iy approximately 140 miles
from the Canadian-tl.8. border, The Second
NOI also proposed enlargement of the area
around the White Sands Misstle Range* (por-
tions of Téxas and New Mexico) in which a
power limitation of 50 watts applies to the fre-
quencies 420-450 MHz,

92-928 MHz — Creation of a new amateur
secondary allocation. Government Radioloca-
tion would be primary, Amateur operatians
world also be afforded ne protection from -
terference caused by industrial, scientific and
tnedical devices operating in accordance with
FCC standards ia offect at the date of the
device’s manufacture.

A Summary of the League’s Comments
ARRL supports unconditionally the pro-

‘ineg A -~ Begins at Aberdeen, Washington,
runninngy great circle are to the intersection
ot 48" N, 120" W, thence aion‘% parallel 48°
N. to the intersection of 95* W., thence by
great gircle arc through the southernmost
paint of Duluth, Minnesata, thence by great
circle arc to 45* N, 95° W., thence south-
ward along meridian §5* W., to its intersection
with parallel 41* N., thence along parallel
41* N, to its intersection with meridian 82°
W., thence by great circle ar¢ through the
southernmost point af Bangor, Maine, thence
by great circle arc through the southernmost
point of Searsport, Maine, at which point it
terminates.

‘The ?resent area would be changed to latitudes
31*45° N. and 34°30° N, and longitudes
104°00° W, and 107°30' W.

*Reputy Manager, Membership Services, ARRL

posals for the amateur bands at 28, 50 and 144

MHzy therefore, it directs most of its com--

ments to the more vontroversial proposals for
the 220- and 420-MH. bands. The league also
supports sirongly the c¢reation of a aew
amateur allocation at 902 to Y28 MHz, re-
questing anly miner clarification of this pro-
posal.

Provisions for the Fixed and Mobile
Services at 220 to 225 MHz

ARRL is highly critical of the Commission’s
proposal to inclade the Fixed and Mobile Ser-
vices in the ULS. table of frequency allocations,
Recounting the development of the U.S,
WARC proposals for the 220- to 225-MHz
band, the League reminds the Commission that
a proposal for a CB-reiated radio service on the
band was thoroughly explored and then re-
Jjected after oppuosition by ARRL in 1978, Even
the FCCs  last-minate  proposal  before
WARC-T% for worldwide maritime com-
munications at 2(6 to 235 MHz was, pot sur-
prisingly, defeated at the Conference in Geneva
when other defegations failed to find any logic
in this L8, proposal. Other countries’ existing
and planned services for the 220- to 225-MHz
band, including a tirm commitment by CCanada
to maintain the entire band as an exclusive
allocation to s Amatour Sevvice, made the
U.8. idea for & worldwide Maritime Mobile
allocation unworkable.

The ARRL comments continued: It s a
credit to the amateur spirit that U.S, amateur
ovcupaney of the band has continued to grow
dramatically in spite of the uncertainty the
Commisston has permifted to exist so tong.
Now the FCC proposes to include the Fixed
and Mobile Services in the domestic table of
frequency allocations. The Commission’s lame
excuse that this domestic proposal for 22
MEHz provides “*flexibility’’ simply keeps the
Sword of Damocles dangling above the heads
of the Amateur Radio community. There
should be encouragement of amateur opera-
tions on the band. The l.eague calls upon the
FCC to make a clear and unequivocal state-
ment to the Amateur Radio community that
the 220-MHz band is no longer to be the target
of every half-baked allocations scheme, as it
has been for the past decade. it is time for the
Commission to make a fresh start by deleting
the Fixed and Mobile Services from its pro-
nosals at 220-225 MHz.

The Proposed Restrictions Along the Canadian
Border at 420 to 430 MHz

The League recognizes that the Final Acts of
WARC-79 require the FCC to protect Cana-
dian fixed and mobile operations at 420 to 430
MHz from harmful interference by U5,
amateur stations. However, the League does
not agree with the Commission’s proposal to
han all amateur operation at these frequencies
above Line A, as defined in Section 1.955 of

the Commission’s Rufes.* To understand the
situatton fully it is necessary td know that the
segment 420 to 430 MHz is used primarily for
the control of remotcly located stations and for
amateur television (ATV) pperation, Some fm
(voice) repeaters have also been put on the air;
howevet, repeaters are much more common tn
the 41 to 450-MHz scgment.

Amateur stations used to remotely control
another station, such as a repeater, are defined
as bheing in wuxiliary operation. Stations in
auxihary operation pose no threat of harmful
interference to Canadian fixed and mobile
aperations because, by their vory nature, their
signals are of short duration and transmitted
with low power and directional antennas, ATV
stations also use directional antennas, except
for ATV repeater stations. Even ATV repeater
stations, however, have relatively low effective
radiated powers, which are unlikely to cause
harmful interference to narrowband systems.
Accordingly, the League proposes substituting
{ess severe language for Footnote NGZZ3, Ad-
ditional explanation might be appropriate mn
Part 97 of the Commission’s Rules, to wit:

In the band 420-430 MHz, the amateur service
shall not cavse karmful interference to the fixed
and mobile services 1 Canada. Operatars of sta-
tions within 75 miles of the border with Canada
are cautioned that they may be required to cease
aperation in this segment should such harmtul in-
terference be caused, and therefore are urged to
use low transmitter power Jevels and to use anten-

na radiation patterns that direct their signal away
from Canada.

Lf this is not deemed sufficient protection, the
Commission may wish to establish a transmit-
ter puwer limitation, such as 10 watts mean
power putput within 35 miles of the border,
and perhaps to han operation in the segment
entirely within % miles of the border,

The FUC is obligated under the Communica-
tions Act to *'. .. generally sncourage the
jarger and more cffective use of radio in the
public interest . . .,"”" and it would be inap-
propriate io impose greater restrictions than
are required to honor our international come
mitments. Therefore, the League reguests con-
sideration of alternatives availabie to the Com-
mission that would have much less impact on
its amateur ficensees than an outright ban.

Expansion of White Sands Missile
Range Protection

The League has no objection to the ex-
pansion of the area around the White Sands
Missile Range’ (located in parts of Texas and
New Mexico) in which a reduced power hmit is
in effect for amateur aperations in the 420- to
450-0Hz band, provided that requesis for
waivers are handled expeditiously and continue
to bhe made available whenever possible.
However, the ARRL asks the Commission to
take into consideration the fact that though the
City of El Paso will fall within the proposed

‘See note 1.



area, it is shielded from White Sands by a
mountain range.

New Allocation of 902 to 928 MHz

The League iy greatly encouraged to see the
proposal for an amateur allocation, on a sec-
andary basis, at $02-928 MHz. This allocation
has been available to amateurs in Canada for
mare than a year, and TLS, amateurs are look-
mg forward te use of the band themselves.
ARRL racognizes that amateur operations will
not be protected from interference from
government radiolocation and  industrial,
medical and scientific devices operating in ac-

INLAND EXPANSION OF 420-
TO 450-MHz RADIOLOCATION
PROPOSED

The Federal Communications Commission has pro-
posed allowing inland expansion of nongovernment
radiolocation operations in the 420- to 450-MHz band
in a Natice of Proposed Rulemaking (NPRM) in
General Docket 80-135. Under the present rules the
FC'C allows nongovernment radiolocation on these
frequencies only along the shore lines of Alaska and
the contiguous 48 states. Offshore radiolocation on
the 420-MHz band is used tor mapping cffshore areas
for oil exploration, precisely determining drilfing loca-
tions and hydrography research. [aland radiolocation
ul the 420-MH7z band would bave forestry, agri-
cultural and aerial surveying applications,

The NPRM sexks to amend Parts 2 and 90 of the
Commission’s  Rules o permit  nongovernment
radiotocation inland on a secondary, noninterference
basis to government radiolocation and the Amateur
Radio Service. According to ant FCC News Release an-
nouncing  the proposal, the Commission would
authernze nongovernment radiolocation intand on a
vase-by-vase basis only, with particular attention to
the applicant’s proposed power and antenna system
requirements. These operations would be excluded in
certain military areas.

The NPRM is in response 1o the sevond part of a
petition by Del Norte Technology, Inc., a radioloca-
tion equipment manufactiurer. The first part of its
petition asked the FUT to delete a cutoff date when
uffshore  nongovernment  radiolocation  on the
420-MHz band would have been terminated. The
Comomssion soted to delete this cutoff date last
November. (See January 1981 QS8T, pape 65.) Def
Norte also asked the Commission to permit the use of
spread-spectrum, @ maodulation technigee using &
pseudo-random digital sequence o seatter encregy aver
# wide hand of frequtencios so that there is only & smal
amount ot energy in any ane hertz.

The Commission invites interested parties to cotn-
ment on whether an interference standard should be
ncleded in the amended rules, whether station iden-
tification should be required of spread-spectrum
~ystems, and information shout the necessity and
technigues for monitoring and identification related to
the use of spread spectrum for radiolocation. Com-
ments are due September 21, 1981, FCC rules require
an original and five copies, but if you want each Com-
MISSIONeT 10 receive 4 personal copy of your comments
you shouwld inclede seven additional copies. Com-
wents go to the Secretary, Federal Communications
Commission, Washington DC 20554, Reply comments
are due October 21,

INQUIRY/PROPOSAL ON SPREAD
SPECTRUM IN AMATEUR SERVICE

The Federal Communications Commission has re-
leased a ¢ombination Notice of Inguiry (NOI) and
Notice of Proposed Ruternaking (NPRM) to allow
Aulateur Extra and Advanced class licensees to ¢on.
duct spread-spectrum experiments on certain bands
without the need tor special authorization. The
NOI/NPRM in General Docket 81-4k4 proposes that
50to 54 MHz, 144 to 148 MHz and 22010 225 Mz be
used for such spread spectrum experiments; however,
the Commission would still welcome requests for

cordance with FCC standards in effect at the
fime of their manufacture, However, the
League believes that the relative status of the
Amateur Service {0 Automatic  Vehicle
Monitoring (AVM) systems operating on this
hand should be clarified, Services such as the
Amateur Service listed in the international
Table of Frequency Allacations are deserving
of a higher status than services such as AYM,
which are not listed in the Table. For that
reason ARRL requests that Footnote US218 be
madified to clarify the point that AVM systems
inay not cause harmful interference to amateur
stations and must tolerate any interference

special temporary authority to perform limited spread-
spectrum experiments in the amateur bands abave 225
MHz. Spread-spectrum is a modulation technique us-
ing a pseudo-random digital sequence to scatter energy
over a4 wide band of frequencies so that there is only a

small amount of energy at any one hertz. (See
Rinaldo, “Spread Spectrum and the Radio
Amateur,” in November [980 (35T, page 15.)

Aceording to an FCC News Release, spread spec-
trum would be [imited {0 Amateur Extra and Advanc-
vd class licensees, who have been tested in advanced
phases of radio etectronics, because spread spectrum
systems are inherently more complex than narrow-
band systemis. The Commission concluded that these
licensees are best qualified to build and operate the
necessary squipment so as not to interfere with other
radio users. The release alsv stated that material cover-
ing spread-spectrum techniques wifl be added to future
Amateur Extra and Advanued class tests.

The Commission proposes rot to limit system
design, but o require a4 spread-spectrum system’s
handwidth o he equal to or Jess than the width of the
amateur band being used and contained within that
band. Although no interference problems are an-
licipated, local engineers-in-charge will be allowed to
require stations transmitting spread-specirum signals
to cease operation, if necessary, to stop interference.

fn March of this year, the Cammission’s Private
Radio Bureau authorized the Amateur Radio
Research and Development Corporation (AMRADY
te conduct limited tests using spread-spectruan
madulation. {See May 1981 QST, page 59.) When
AMRAD's special temporary authority expires. its
findings will be eonsidered in this procesding.

The NOL/NPRM contains provisions to facilitate
monitoring of amateur spread spectrum signals by the
Field Operations Bureau and by other amateurs.
MNevertheless, FCC Commissioner Abbott Washburn
issued @ conoirring statement in which he said that ke
does not share the same fecling af comfort expressed
by the other Comznissioners. Washburn noted that the
document includes the following langeage: A major
cancern of the Commission in allowing amateur use of
spread spectrum techniques is the Commission’s, and
the amateur’s own ability, to monitor and locate sta-
tions transmitting wideband emissions.” Washburn
said that he felt a more prudent approach would he
tirst to obtain the facts on monitoring and interference

via the Notice of Inquiry, assess these facts and then’

move to Rulemaking.,

The combination inquiry/proposat [ists guestions ro
guide those parties wishing to comment on this pro-
ceeding, so memhers wishing to abtain a copy of this
document should send &  busitessesized, self-
addressed, stamped envelope to ARRL Hg. Please
specify Docket 81-414, As rhis article went to press,
the wording of the proposal and the comment
deadline had not yet heen refeased to the public.
However, League Hg. expects a long comment periad
-~ 5% months or so from the inquiry/propoesal’s
publication in the Federal Register.

TWENTIETH ANNIVERSARY
AMATEUR SATELLITE FUND DRIVE

Help for amateur satellites is on the way — the ARRL
Foundation continues to recejve fine support from
friends of Amateur Radio in response to its Twentieth
Anniversary Satellite Fund Drive. (See “Your Help Is

from amateur stations authorized in these
bands.

ARRL has no information on the reasons
amateurs operations on 902 to 928 MHz cannot
be permitted in portions of Colorade and
Wyoming* and requests that the matter he
reviewed to ensure that the restrictions are
necessary.

Proposed Faotnote USYY36: In the band 902 to
928 MHz, Amateur Radio stations shall not
operate within the states of Colorado and
Wyoming, bounded by the area of |atitude 39*
N.to 42° N. and longitude 103* W. to 108° W,

Needed,”” February [941 (287, page 9.) Interested in
becoming a part of tomortow’s telecommunications
world today? Send your tax-deductible contribution
to the ARRL Foundation, 225 Main St,, Newington,
CT 06111,

Recent ¢ontributors of 3100 or more include: John
Adel, WRR; Stanley H. Black, K7ZIN; Barbara B.
Berntsen, WB6RXP; lohn T. Bowman, W4BMN;
Captain Robert N. Miller, W4APAE; Conrad **Chick'*
Boilard, WA1VCL]; Bergen Amateur Radio Associa-
tion; ARRL Director Frank M, Butler, WaRH; ARRL
Foundation President Robert Yok Chapman,
WIQV; Colonel Fred I, Elser, Ph.D., KH&CTZ; Reidar
i, Gabrielson, W7QEK: Walter W. Hoffman,
WABKGS; Kenton E. Marshall, WSTXV; Leo L.
Meyerson, WAGFQ; Kjell Midtseter, LAISG; Flovd
A. Trueblood, W6TF; Terry Tyler, K4AZL; JARL
Fresident Shozo Hara, JATAN; ARRL Foundation
Treasurer F. Geoge duPont, WAISYY; and the
Yankee Radio Club. Richard Palm, KICE,
Assistant Secretary, ARRL Foundation,

K4MME AND W1GM MALICIOUS
INTERFERENCE PROCEEDING

The Federal Communicatons Commission  has
ordered Gerard J. Morin, W1GM, of Sanford, Maine,
and Leonard K. Boucher, KeMME. of Cantonment,
Florida, 1o show vause why their Amateur Radio
licenses should not be revoked. The order, issued June
4, 981, also suspends WIGM and K4MME for the re-
mainder of their terms {the suspenstan will be held in
abeyance pending review hy an FCC Administrative
Law Judge at = hearing requested by the parties in-
volved).

[nformation betore the Commission indicates that
at various times from August [980 to fune [981,
Morin and Boucher operated their stations in a man-
ner that interfered with Amateur Radio public secvice
nets. ' Particularly,” the Commission said, “informa-
tion indicates that they have devised a scheme o
deliberately and maliciously interfere with radio com-
munications of the Maritime Mobile radio net on and
aroand the frequency of 14313 MHz,

‘*Afthough both Morin and Boucher are Gxtra Class
licensess,” the order continued, “‘and have the
broadest radie privileges granted by the Commission,
they have apparently operated a “split frequency’
scheme to malictously interfere with radio net opera-
tons atd prevent or frustrate the public service func-




tions of the radio net. By operating split frequency,
adjacent to the frequency of the net, their transmis-
slons are ‘splattered’ onto the net without their
transmitting on the identical net frequency.” The
arder further stated that, *information also indicates
that Morin and Boucher aiso interfered with net
operations by choosing their frequency and made in
such 2 manner that net operations are hampered,”

““Specifically,” the FCC document continued,
“these schemes delayed the United States Coast
Guard in California from obtaining assistance from
the radio net on May (7, (981."" Boucher and Morin
were both cited for such conduct: Morin was issued a
Notice of Violation on Fehruary 26, 1981, for viola-
fion of Section 97.125 (malicious interference}
resulting from radio operation on February 22 and 23,
1981. Boucher was issued a Notice of Violation for the
same violation resulting from his operation on
February 21, 1981,

The Commission views malicious interference as a
very serious matter. “‘Conduct such as that described
above,’” FCC said, "calls into question Boucher’s and
Morin’s qualifications to retain their amateur licenses,
Such conduct also warrants the suspension of their
Amateur operator licensss,*

In summary, the Commission will determine
whether Boucher and Morin have willfully interfered
with the radio operation of ather operators, whether
they have the requisite qualifications to remain Com-
mission licensees and whether the licenses for W1GM
and K4MME should be revoked, -— Richard Paim.
KICE.

STAFF REPORT, FURTHER INQUIRY
ON RFI RELEASED BY FCC

The Federal Communications Commission has re-
ieased to the public a 92-page staff report on radio fre-
quency interference (RFI) and released a Further
Motice of Inquiry in General Docket 78-369. The staft
report is 4 synopsis of why RFI has become an in-
creasingly important issue, and summarizes the com-
ments the Comumission received in response to its
much-heralded first Notice of Inquiry in General
Docket 78-369. The report also explains the current
status of the RFT problem, reviews in detail television
front-end overload {especially that caused by CB
sadio) and presents policy options for solving CB/TVI
and general RET problerms,

In November 1978, the Commission issued its first
Notice of Inquiry on REL in response to the large
number of complaints it was receiving about radio fre-
quency interference to home electronic entertainment
equipment. {See January 1979 (ST, page 6
February 1979 QST, page 61: and March 1979 Q5T
pages 9 and 48.) The League encouraged as many in-
dividuals and clubs #s possible to send comments to
the FCC. Of the 638 parties filing comments in that
proceeding, about half favored some kind of govern-
ment involvement in solving the RFI problem, ranging
from requinng more government or industry informa-
tion about interference 1o requiring specific com-
ponents in receiving equipment. Most comments
favoring regulation <ame from Amateur Kadio
operators and individuals experiencing interference.
Another group comprising about one-tifth of those
responding were from individuals complaining about
RFL The rest of those who commented opposed fur-
ther government invalvement., Among the forefront of
these opposing FCC invalvement 1n setting minimum
standards for RFI susceptibility of electronic equip-
ment were the Consumer Electronics Group of the
Hlectronics Industries Association (E1A) and the
Zenith Radio Corporation. They taok the position
that RFI is not a widespread problem and should be
dealt with by voluntary measures. Others opposing
further government involvement suggested stepped-up
entorcement of existing FCC repulations on trans-
mitting equipment, gspecially thoss pertaining to CB
aperators.

[n its summary of the RFI problem, the Commis-
sion’s staff report stated that some recent data sug-
gests a change in the types of radio-frequency devices
creating interference. The continuvally increasing im-
pact of the microprocessor on everyday life is likely to
change the RFI picture, and Field Operations Bureau
engineers have reported that complaints of in-
terference from computers and other devices using

microprocessors are increasing. However, CB-related

RFT still accounts for 64% of all complzints received

by the FCC (fiscal year 1980}, The report noted that,

historically, people experiencing interference have

sought relief from the FCC.
To the citizen, it scems somewhat unfair that an
amateur (ham) or CB operator complying with
FCC technical requirements can dramatically af-
fect his or her neighbors with interference, Yet,
that situation exists throughout the country,

A footnote to the foregoing statermnent added:
To the amateur (ham) or CB operator it also seems
unfair that although in full compliance with FCC
technical requirements they feel obligated to
reduce or eliminate the enjoyment of their hobby
due to a concern for their neighbor when the
“fanit’ is with their neighbor's set.

The Interference Environment

Chapter two of the Commission’s staff report gave an
outline of the interference environment. It put R¥i
into two broad categories: on-channel and off-channel
interference, On-channel interference sources are un-
wanted signals on a desired channel from an assigned
on-channel user. Offchannel interference is from a
licensed or nonlicensed spectrum user not assigned to
but nonetheless radiating some rf energy on the in-
terference victim’s channel. According to the Com-
raission statf, the only way to resolve on-channel in-
terference is by reassigning an on-channel source to a
different frequency (which is not generally practical)
or by increasing the ratio of the deswed signal power
to the undesired signal power.

Off.channel interference sources, said the Commis-
sion staff, can occur even when a transmitter is in
vompliance with FCC technical specifications. In par-
ticular the Commission mentioned that today more
[television| viewers are physically close to transmitters,
and the f environment includes much stronger signals
than were assumed in receiver design. Such receivers
overload and generate spurious signals, which results
in interference. The Commission staff alse repaorted
that recent data suggests that interference from nonfi-
wensed spectrum users, such as garage door openers,
may be a “‘ilecping giant™ with the number of com-
plaints rising dramatically.

Even though overload-related interference is the
single largest category of complaints, the FUC does
not now have a convenient regulatory handle to
resialve this problem, the report admitted, Another
prablem invelves the relationship between receiver
selectivity and interference, One of the report's ex-
amples of selectivity-related interference involved
G-meter operation. According to the Commission,

Other examples of interservice interference
sausces include amateur stations operating in the
6-meter band affecting adjacent V'V channel 2,
and military shiphoard radar that can interfere
with channel 13 in port cities,

Even beyond these specific examples, many unseen, or
half-seen, communications technologies may change
future spectrum usage, Any action taken now by the
Commission will establish incentives affecting the
emergence of new technologies.

CB/TVI

Chapter three of the report was devoted to TV in-
terference from CB radios. The Commission assessed
the severity of CB-related TVI primarily by a study it
conducted in 1976 and 1977, Fhe report concluded
that of many factors, three (power, harmonic radia-
tion and receiver front-end overload) were of major
consequence. According to the Commiission,

Since the time of the study the FCC! has taken ac-
tion ta reduce the severity of the first two causes.
In 1977 the FCC took action o reduce the avail-
ability of illegal “‘linear amplifiers,”’ external
amplifiers designed to increase the power of a CB
fransimitter making it more likely to cause in-
terference.* This action should have reduced the
potential for interference due to overpower opera-
tion. With respect to the second cause, harmanic
radiation . , ., the FCC in 1977 increased its re-
quirements for the suppression of harmonic radia-
tion from CB transmitters. (FCC footnotes omit-
ted)

‘Editor's Note: For information on the Commis-
sion’s action on this matter, see "FCG Bans
“Happenings,” May

10-Meter  Amplitiers,”
1978 QST, page 46,

it is with respect to the third major cause of 'FVI,
front-end overload, that the FCC report admits pro-
gress has been slow, It noted that in July 1977 the
Electronics Industries Association (E1A) drafted a
bulletin outlining procedures that could be used to test
the susceptibility of TV sets to interference from CR
transmissions. This draft was issued formally by the
EIA in February [980.¢ However, this bulletin is not
an EIA-recommended standard, and manufacturers
are under no obligation to adopt its suggestions. Thus,
the effect of the guidelines on the RFI environment is
not clear,

Policy Options

According to the Commission staff report, there are
five alternatives for dealing with the problem of CRB-
caused TVI: mandatory standards, voluntary stan-
dards, combined transmitter/receiver limited Liability,
other transmitter Bability options and labeling. Under
the mandatory standards option, the Commission
would develop specific performance standards for
televislon receivers and would require receivers to
mieet those standards as part of the certification pro-
vess. Cienerating the proposed standards may be cost-
ly, especially those standards involving overload.
However, a mandatory standard, if chosen properly,
offers the highest probability of all the options for®
controlling overload-induced TVI and the greatest cer-
tainty to manufacturers and consumers,

Voluntary standards would also prove useful in
reducing TV receiver susceptibility to  overioad.
However, voluntary standards, such as the EiA
guidelines, raise other questions. For example, what
would the standard’s effectiveness be if all the
manufacturers adopted the standard?

A combined transmitter/receiver limited-lizbility
aption would be an alternative to either direct regula-
tion of receivers or voluntary cooperation by the in-
dustry, The Commission would establish a “‘level of
care” on both transmitters and receivers. A CB
aperator, for example, could discharge his liability by
using type-aceepted equipment and an omoidirec-
tional antenna. Similarly, a2 TV manufacturer eould
discharge liability by demanstrating that its receivers
met some accepted performance guideline, But sither
could fail to meet thess specitied levels of care and still
discharge their fiability through other means, such as
victim compensation or manufacturer-supplied filters.

A shared-liatility approach is, according to the
report, almost certain to inceease enforcement and
transaction costs, although these increases would be
divided between manufacturers, the courts and the
FCC, Nevertheless, the liability approach would pro-
vide some savings in efficiency when compared to
mandatory receiver standards. For example, the Com-
mission could continue not only to require type accep-
tance for CB equipment but also to impose an addi-
tional liability on those operators who utilize high-
gatn, directional antennas, A regulation that imposed
siich a liability could provide the Field Qperations
Bureau with an additional ‘‘tonl” to help solve
egregious overload cases. However, one negative
aspect of this type of liability policy is that it might
orovide incentives to CB aperators to use rmeans of in-
creasing range that are less visible tuse wf linear
amplifiers or amateur transmitters, for example).

The Commission zlso could establish absolute
responstbility for resolution of the RFI problem on the
transmitter operatar, However, the Commission does
not helieve that this s an efficient solution for
CB/TV1 problems because of the enormous enforce-
ment and transactions costs required by the huge
number of CB transmitters,

Another alternative is a Commission-sponsored
program on grading and labeling of receiver RFI1
susceptibility. Such a program could invelve not only
vating receivers, but also grading the rf environment.
Labels could be mandated or valuntary. In theory, a
labeling program is appealing because it allows con-
siderable flexibility to manufacturers and consumers,

The report’s preliminary evaluation of these five

“‘Susceptibility ot TV Tuners To Harmonically

Generated Interference,” ElIA, Consumer
Products Engfneerlrbq Bulletin No., &A,
February 1980, attached as Appendix A to the

FCC staff report in the Further NOI In
General Docket 78-368.
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akternatives is that three — mandatory and voluntary
standards, and the shared-liability approach — are
probably better than the others for dealing with CB-
caused overload of TV receivers,

Dealing with the Overall Problem

For dealing with the overall RFt problem, the Com-
wission staff grouped its options into three basic
policy approaches: direct regrlation, which would re-
quEre spectrum users of equipment manufacturers to
smeet certain performance standards or to apply
specific interference cures: esteblishment of clear
responstbility for interference; and reliance on market
incentives,

firect Regulation would fall into two categories:
those that address the interfering signal and those that
address the aftected eguipment. New limitations on
licensed spectrure users could further restrict the effec-
tive radiated power of their signals. Overload in-
terference could be vontrolled. The interfering signal
reed not be so reduced in strength that it no longer
would provide the service, but the spatial field
strength radiation pattern of transititted signats would
be changed. Finally, interference to the i-f band of
home receivers could be controlled by eliminating or
ieducing the interfering signal.

On the other hand, direct regulation of home elec-
tranic equipment would require that there be stan-
dards specifying a irinimun: level of RF1 susceptibility
tor receivers. The sipnal strength against which
recetvers had to be protected might vary with the fre-
quency of the out-of-band signal, and unucceptable
reception degradation would have to be defined.
Revejver susceptibility stazndards would impose on
receiver  manufacturers the costs of  designing,
manufacturing, testing and <emonstrating com-
pliance. These costs, in turn, would be passed on to
the vonsumer.

The report continued that direct regulation of home
equipment does not seemt to be the most promising
way to control interference. Some interference can he
controlled with home recetving antenna — directional
antennas — or by special filters. It would be difficult,
however, ta design or to enforce a regulation that
wolld reguire use of such equipment even if the Com-
mission had the authority to do so.

There are two advantages to direct regulation, First,
direct regulations may be relatively sasy to administer
beezuse they specify clearly what is required for com-
pliance. Secund, there is some certainty about what
actions will be iaken to cantrol interference, The
disadvantage of direct regulation is its lack of flexibili-
tv. No single method will be the feast costly way of
dealing with every interference case. Also, direct
vepidation will require that the Commission judge
which interference cures should be applied. Cirven the
vomplexity of the problem. the difficulties of that task
should not be underestimated, the report warned.

Liability Rules

An alternative to direct regulation is ruies that
establish who is responsible for interference. Such
rules would shift the responrsibility for interterence
cuntrol from the government to the affected parties,
‘T hese rules would not establish how the interference is
to he reduced: rather, they would ascertain whe was
responsible and leave it up to that party to choose the
methed tnr avaiding the mterference.

Cme possible liability rule option would make the
operators of the transmitter of the interfering signal
responsible for resolving all interference complaints.
How the operators would resoive the interference
wunld be their decision. They could even choose not
to transmit ai all «f the expected costs of resolving the
fnterference were 50 great the serviee would not be
probitahle, in other interference vases particutarly dif-
ficult to resolve, the operator simply wotild choose to
compensate  the person{s) expericacing  the in-
terierence,

The report acknowledges that many questions come
to the surface when considering a transmitter liability
rule option. Who should he responsibie? Would
responsibility extend ro all signals causing interference
ar anly ta new signals interfering with the signals of
established services? Furthermore, placing the Lability
for interference on those transmitting is unlikely ta
create inceatives for manufacturers to design home
cquipment with more interference protection.

The other possible liahility nike option would make
the manufacturers of home electronic equipment
responsible; i.e., the Commission could, with the re-
quisite starutory authority, make receiver manufac-
turers responsible for resolving complaints of in-
terterence, Manufacturers would have maore flexibility
than they would under direct regulation because they
would have the option of adding protection to the
receivers of users who complain of interference.

Responsibility of receiver manufacturers could be
limited in several ways. Fisst, manufacturers might be
made more responsible anly {for certain kinds of in-
terference. Furthermore, manufacturers might not be
made responsible far interference in particularly dif-
ficult environments. Third, they might be able to
discharge their responsihility by mecting a specified
level of care. In such cases the rf emitters might be
made responsible for the remaining interference,
Rulbes could also be written making manutacturers of
nonreceivers responsible for interference.

Implicit Responsibility of Users and Manufacturers
of Home Equipment

According to the Commission, interference that is
net controlled by direct regulation and for which no
one iy assigned specific responsibility becomes, im-
plicitly, the responsibility of the home user of elec-
tronic equipment. They suffer the interference and
must decide how to deal with it. They can live with the
interterence, try to change the installation of the
cguipment, or complain 10 the manufacturer of the
equipment or purchase different equipnient. Becanse
of the last two uptions, the market will implicitly shift

s ul the responstbility for iaterference to manufac- -

turers of home electronic equipment.

This market mechanism alfows a third policy ap-
proach to controlling interference. By chousing tor to
eliminate all RF1 by direct regulation of rf emitters,
the Commission can create incentives for equipment
manufacturers to design equipment Jess suscentible to
interference,

Grading and Labeling

A final option, the report coneluded, would be for
the Commission to establish a program of grading and
labeling the immunity to inferterence of home elec-
tronie cguipment. There could be a varicty of Tabeling
schemes, but these schemes would fall mostly into two
vategories: voluntary and mandatory labeling.

Although labeling in and of itself may be helpful to
consurmers, the benefits of labels inay depead on coa-
sumer knowledge of their radio vnviranments, The
Commission could, directly ar indirectly, attempt to
Uistrngnish among the radio environments based upan
thetr interference putentials. Cuonsumers in different
areas might desire receivers providing different levels
uf pratection; however, miftiple lives of equipment
may reduce the savinegs of large-scale manufacture, in
addition, unexpected interference may oceur when
prople move oc find that they have not taken into ag-
count new sourccs of RFL.

Recommendations

The problems created by REF are scrious and getiing
worse, Linfortunately, R¥1 is a complicated problem
with no panaces to instantly and efficiently solve all
facets of the problem, Our hest available data,
however, suggests that a sigoiticant part of the RFI
problem is TV recciver overload caused by CB radio
tand 1o a lesser extent by Amateor tham) Radim, By
initialty concentrating on this one problem, which is
estimated to be the source of 25% of 2lf interterence
complaints received by the FCC, the Commission has
an opportunity to make a significant improvement in
reducing «<itizen complants and  annoyance. The
publication by the EIA of an ri-susceptibility perfor-
mane guideline for television receivers brings hope
that significant improvement is possible. Although we
stilt have some guestions about the EEA guideline, it
ciearly is a useful beginning.

Based on its preliminary analysis, the Commission
staff report recommended that the FCC take the
following actions: issue a buwcther Notice of [nquiry
with three main goals — (a) secking comments from
the public on its staff’s report, (b} seeking comments
un the five policy options discussed in chapter three
regarding CB/TVI1 and (c) seeking specific informa-
tion about the adequacy and degree of manutacturers’

compliance with the ELA performance guideline.

Comment Peadline

The Commission has requested that consumers,
cquipment  manufacturers,  service  technicians,
zavernwient agences, economists, engineers, licensees
and all other interested parties participate in this Fur-
ther Motice of Inquiry in Cieneral Docket 78-369,
Comments are¢ due September 30, 1981, with replies
due MNovember 16. ARRL members may request a
copy of the Further NOI by sending to League Hy. &
large, self-addressed 9' % 12" envelope with $1.54
postage Tor first-class delivery. Specify **Further NOI
in 7H-369."" Because this article is oaly a brief sum-
mary of the 92.page Conunission staff report, Hgq.
recommends that prospective commenters request a
copy of the entire document.

FLURRY OF FCC ACTION iN
RULEMAKINGS

In a recent whitlwind of regulatory action, the
Federal Commurnications Commission  dismissed
several petitions for rulemaking filed by individuals.
The following is a summary of these actions.
RM-3027 — Eliminate Technician and Advanced
Classes

The petitioner, Henrv B. Ruh, KBYFQ), praposed
the elimination of the Technician and Advanee class
hieenses,  reallocation of current  Advanced class
privileges ta the General class license, “grandiather-
ing” of Technician and Advanced class licensees to
Cieneral and Extra Class, respectively, and the ade
ministration of atl exawms by volunteer examiners, The
petitioner expressed belief that these changes would
reduce eosts incurred by BOC in the administraban of
the Amateur Service, In dismissing the petition, the
Commission pated that similar wssucs were considerad
in a ditferent proceeding, which resulted in sigmificant
changes in licensing and examinabions, FCC felt that
Ruh offered no hass for reconsideration of these
issues,

RM-IN53 — Time Limit For Return of Novice Exam
Papers

Herbert 1. lLacey, Jr., propesed that FOC amend
§97.28(b)(3}, which reguires volunteer vxaminers to
return the completed or unopened MNovice exam
pipers to the Commission ““no later than 30 days after
the date the papers are mailed by the Commission {the
date of mailing is normally stamped by the Commis-
sion on the outside of the exanunation envelope).'”
Lacy proposed that this language be changed to re-
guire the vulunteer examiner (o return the Movice
papers to the Commission “postmarked nn later than
the date stamped by the Commiission on the outside of
the examinatinn envelope,'” s that the burden of
computing the end of the i0-day period would be
removed from the volunteer examiner, The Commis-
sion dismissed the petition as unnccessary hecdise
“ruje Section 97.28(bU3) clearly specifies that the ex-
ams must be returned within the 30-day limit. There is
ne requirement that the Commission must have re-
cefved the examninativn papers within 30 days, The ex-
amination papers are wonsidered as returned whea
they are mailed.'* n the Order dismissing Lacy’s peti-
tion, the Commission explained the veason for the
time limit as emphasizing the responsibility of the
volunteer examiner and reducing the possibility of
compromising the examination,

RM-3211 ~ Eliminate Requirement Thet Volunteer
Examiner Be 18 Years or Older

The petitioner, Lawrence D, Rand, argued that set-
ting an ape [limit for voluntecr examiners is
discriminatory™ because no age limit is necessary to
abtan an Amateur Radio license. In dismissing the
petition, the Commission said, **In oar opinion, this
distinction underscores the nature of the responsibility
ussumied by the volunteer examiner. . . The legal
responsibilities  invested  in the  solunteer  ex-
aminer . .. traditionally have been assoviated with at-
tainment of legal majority.”” The Order also made
note of FCC's action in 1977 Jowering the aunitrum
age for volunteer examiners from 21 to 18,

Ferition for Redefimition of Third-Party Trafflc

Charles R, Clark proposed to exclude amateurs
from the category of third parties as defined in Section
97.3v). The Commission dismissed the petition as
redundant because of its extensive constderation of the



ratter in Docket 19245 wherein it established the cur-
rent third-party traffic definition. (MNote: an RM-
number was not assigned to this petition.)
“Grandfathering*> Proposed

H. Frank lordan asked that Advanced class
licensees of 40 or more years standing, who also
possess  First Class Radiotglephone licenses, be
“grandfathered’” to Extra Class without exain, The
Commission denied the petition 25 ““redundant and
frivolous™; the issued had been decided earlier when
previous ‘‘grandfather™ clanses were abolishod.
RM-3541 — "Ciremdfather Rights”

The petittoner, fohn Willard, K3ZKW, requested
FCC to upgrade to the Amateur Extra class those
operators whe held the General class, or higher
license, prior to the Incentive [icensing program af
1968, without examination, Willard asserts that the
Commission unfauly removed privileges earned hy
amateurs when it adopted the RO in Docker [5928 on
August 24, 1967. In dismissing RM-3541, the Commuis-

sion said that it has considered the entire matter of
€eneral class operator privileges in four extensive
ristemaking proceeding over the past thirty years. *His
petition is repetitive in that it presents no new facts or
issues to warrant Further consideration®*, the Commis-
sion said.
Extra Class Caflsign Proposal

The FCC-denied a rulemaking request filed hy
Robert A, Wiley, Jan H. Clute, William E. Huebener,
Brad D, Harris and Eric Santon far modification of
Section 97.51 so that Amateur Extra Class licensees
could obtain specific calls, Acting under delepated
authority, the chief. Private Radio Bureau, pointed
out that the mssue had been thoroughly discussed and
decided in Docket 21135 and that the petitioners had
raised ng new argiuments,
RM-3035 — Novice Class Privilege Expansion Pro-
vosal

[n an Order adopted June [5, [981, the Commission
dismissed the petition for rulemaking filed by the

American Radio Relay League, Tnc.. requesting
amendment of Part 97 to increase Novice class
privileges to include the frequencies 3675 kHz to 3750
¥KHz

i arbier actions, the Commission dismissed BM.
3091, filed by Alan Kaul, that requested an allocation
of 28.4 MH? to 28.5 MHz for us¢ of low-power a-m
amateur stations, RM-3238, filed hy Charies Robert
Cox proposing additional Extra Class A3J privileges
at 21.225 to 21.250 MHz and 28.350 to 28500 MHz,
was dismissed in the June 135 FCC Order,

lames J. Walsh, 11, proposed in RM-3866 to pro-
vide an incentive sub-band at 28.400 to 28,500 Miiz.
This petition was also dismissed by the Chief of FCC's
Private Radio Bureau, — Rickard Palm. KICE

NOTE
Because of space limitations, the call for nominations
for ARRL Advisory Committees will appear i next
month's “*Happenings.’
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Hilent Reps

It is with deep regret that we record the passing of these amateurs;

WIAD, Charles S. Doe, Bellows Falls, VT
WIAMR, Paul £, Bailey, Sheepscot, ME
WICKM, Lester Riley, Pawtucket, RI
WICRP. Philip W, McCrum, Pertland. ME
WBIFEL, Lawrence N, Henry, Newton, MA
WIGVK, Fred H. Harrison, Stratford, CT
WIHMJ, kFrank C. L. Sperry, Newtown, PA
WIJOC, Paul H. Bailey, Winthrop, ME
WILDC, Richard 1. Davis, Auburn, ME
WI10a, John “‘Jack” Kenny, Adams, MA
Ex-KIPUW, Angefo ¥, Puopolo, Somerville, MA
KIQFX, Lorenzo M, Armstrong, West Hartford, CT
WIWEKL, John E. Rogers, Hyaitsville, MD
WIWNP, Benjamin L. Smith, Concord, MA
*WIXF, George J. Markland, Storrs, CT
WI1ZRBY, Lawrence T. Stover, Portland, ME
WA2ARB, Bernard R. Beehler, $r., Westfield, NY
WB2BHW, Joseph R. D*Amico, Brooklyn, MY
WIEAF, Eugene M, Gillespie, Hosion, NY
WAZEHS, Orville M. Davis, Syracuse, NY
KAZEWY, Clifford J. Moore, Hashrouck Heights,
k]

N
WB2GNZ, Inger Lapham, Bayport, NY
WR2JIE, Thomas Cleland. Sterling, NY
K2LIW, Margaret M. Sajor, Freehold, NJ
W2POV, Catello Buonocare, New City, NY
E2ZRAQ, John (. Bourne, Hasbrouck Heights, OH
W2RKI, Franklin X. May, Buffalo, NY
WB2RYD, Herman Glaser, Brooklyn, NY
W2TDT, Clifiord M. Norberg, New Hyde Park, NY
*WBITWY, Howard . Hayes, Amityville, NY
W2UEZ, Heary W. West, Red Bank, NJ
*W2VBP, Raymond F. Kubiszewski, Oceanport, N1
K2YQL, Vernon T. Blose, Endicott, NY
*WIYR, Edward B. Patrerson, Haddonfield, NJ
WiDX, Henry A. Crosslard, Rockville, MD
WASETN, Richard M. Wendler, Camp Hill, PA
WIFER, C. lrvin Metzger, Martinsburg, PA
WAZIRD, Douglas A, Ward, Washington, DC
WITL, Anthony J. Verboys, Uniondale, PA
WIRFT, Elvin B. Feigum, Cranesville, PA
WIRYP, Franklin (0. Thornton, Easton, PA
KITPT, William ¥, Harman, Norristown, PA
WAITXQ, William 12, Craft, Duquesne, PA
K3UUO, William J. Stroup, Warrington, PA
KIVAS, Robert F. Schrecker, Natrona Heights, PA
W3VB, William L. Opdyke, West Chester, PA
WAIVTN, William P. Bishop, Port Allegany, PA
KIWOK, Morris Sussman, Pipersville, PA
WIYBR, August A, Reismeyer, Glenshaw, PA
N4BHI, Habart M. Shaw, Adelphi, MD
K4CAA, Harry E. Cudney, Nohleton, FL
WA4FBH, Roy L. Snider, Decatur, GA
*WAFZX, Charles E. Terry, Orlando, FL.
WD4HWL., Howard 5. Griffith, Tallahassee, FI
KU41, James F. Petrey, Ashland, KY
WD4JITE, Hans U. Cregorius, Stanley, NC
K4TP, Henry Nintzel, Lauder Hill, FL
EA4KLO, Charles A. Ingraham, Lakc Wales, Fl,
WD4KPF Virgil F. Heiken, Lawtey, Fi
K4KQM, 0, Henry Tledeman Overland Park, KS
W4LAZ, Thomas I3, Pereira, "Oakland Park, FL

*WB4PZW, Paul R. Browne, Raleigh, NC
WA4SYD, Charles J. Phaneuf, Jr.. Ocala, FL
W4TDY, George W, Cook, Jr., Gainesville, GA
WATSS, Alfred S, Howard, Colonial Beach, VA
W4LIQU, Dalla T. Watts, Winston Salem, NC
KAWIL, James G, Cotton, Sr., Melbourne, FL.
W4YL, Elsie 5. McCraw, Mountain Home, NC
WB4ZPM, Benedict Newell, Hendersonville, NC
N4ZY, John M. Brady, Madeira Beach, FL
N5AEF, Dexter B. Babcock, San Antonio, TX
WBSDK], Stanley B, Hawkins, Amite, LA
WfRKR. Eugene H. Treadaway, §r., New Orleans,
WSDRO, Grant W, Moore, San Antcmio, ™
WDSFMI, Byron Fox, Muskogee, O

WB5KTQ Carey H. Wise, Jackson, MS
WEKWQ, Owen Garriott, Sr., Lmd 0K
WSLRT, Earl N. Englerth, McAllen. TX
KSRHX, Charles E. Shanks, Ponca City, OK
Ex-WSSI, E. Ray Arledge, North Little Rock. AR
WIVW, Rabert A, Glover, Houstan, TX
WSWGW, Robert J. Scussell, Albuguerque, NM
WBSWWA, Virgil L. Joseph, Bull Shoals, AR
W6AYL, Vernon A. Hansen, S. San Francisco, CA
*“W6DEF, Harold Moore, Auburn, CA
WDGEQL, Paul M, Carroll, Los Angeles, CA
*Ex-WEEXX, William R. Luebke, Redwood City, CA
W6FF, Andrew I, Kirinich, San Diego, CA
WD6FIR, John F. Williams, Placervilie, CA
WBeGOY, Rudy Alvarez, Harbor City, CA
KHeHGI, William R. Stone, Honolulw, HI
KGHO, Pant . Patterson, Laguna Hills, CA
K6HSA, Arthur 8. Preston, Temple City, CA
Ex-W6IRA, Stanley Van Sickle, Leucadia, CA
WRBGEIWC, Joseph R, Snow, Fresno, CA
WB6JQH, Richard P, Baird, Los Angeles, CA
WB6LVR, Robert L. Morgan, Mountain Home, 1D
WOMEY, Nick T. Delgardo, Madera, CA
WeSEH, Russei J. Morrison, Bernading, CA
K6SUE, Paul W, Morrison, Glendale, CA
WEZXR, Dr. Murray (), Westerbeck, Bakersfield, CA
N7AQL, Lawrence G. Hayes, Payson, AZ
RICF, Arby Lee Bailey, Wickenburg, AZ
W7EFV, Heary O. Pattison, Tucson, AZ

W7GS, Henry G. Gordon, Casper, WY

K1JVP, Allen §, Holliday, Salt Lake City, UT
K7KL, Drave Williams, Clackamas, OR

WILTO, Jack B. Kyle, Eugene, OR

WIMDN, Robert 1. Nagle, Port Orford, OR
WTOK, W. Don Brickey, Las Vegas, NV
WISAX, Sidney E. Pierce, Washougal, WA
WITLQ, Chester B, Weed, Myrtie Point, OR
WEAXER, Walter E. Kell, Liverpgol, (OH
WEBPK, Paul J. Henry, Taronto, OH

WEBRE, Ray C. Spence, Parkersburg, WV
WBBVS, Wayne M. Armstrong, Ottawa Lake, MI
WBCDY, Lincofn J. Hahle, Wheeling, WV
WRCD(}, Robert E. Mix, Rogers City, MI
WEDLD, Charles Glines, Morrow, OH
WBEBEEQ, Rohert A, Carr, Muskegon, Ml
KAZDYK, Andrew Beach, Baldwin, MI

WEEDC, Albert Preblich, South Range, MI

K3HZV, Paul A, Weaver, Tipp City, OH
WEBLPC, Ralph E. Sullivan, Cincinnati, OH
Ex-WEMCB. George E. Ryan, Detroit, MI
KEMHO, Paul E. Busch, Deshler, OH

WENKU, Carl W, Krueger, Toledo, OH
WSPHR, Frank E. Walsmith, Logan, OH
WEWXO, Sidney A. Dunn, Fling, M1

WOBNOQ, Paul E. Jotnson, Rockford, IL
WBYBVA, Frederick F, Willett, West Allis, WI
£Ex-WSDTK, Charles 8. Polacheck, Milwaukee, WI
WDINZI, Leo R. Gambill, Shelburn, [N
WDEDC, Brian E. Delisle, Fr. Wayne, IN
WASGIZ, Joseph H, West, Columbus, IN
WIHLID, Glenn D. Montgomery, Scarsdale, NY
W91LL), Leslie E. Ingram, Eagle River, WI
WAIPLG, M.B. Flanigan, Indianapolis, IN
*KYRBW, Robert W, Wilson, Atlanta, 1L
WASSUJ, Gary A. Jacobsen, Colgate, W1
WOWR, Fredenck J. Hinds, Berwyn, IL
WASWTF, Glen L. Lethlean, ;\pplc River, (L
WORBJW, George Keller, Chernkee, 1A

WAGRBYZ, Carl A. Erdmann Sunset Hills, MO
KAQCCS, "Elise White, Arvada (&
Ex-KApDUQ, Paul R. Peterson, Zim, MN
WAPERA, Eldon Louis, Colorado Springs, CO
WAYGDQ, Jahn 1.. Sawyer, Cherokee, IA
WEBDPIGT, Robert I, Walton, Les Maines, 1A
WOYNN, Norbert M. Zinnict, Melrose, MN
KH&CS, Milton L. Smale, Kona, H1

VEIAPG, Kenneth Carter, Kentville, NS
VEIAWI, Ernest Barker, Goderich, ON
VEIDEG, Arnold B. Swayze, Wainfiest, ON
VE3FE, Jasper D, A, Smith, Qakville, ON
VE3IFXM, Myrtle L. Manning, Toronto, ON
VE3HFD, br. Douglas Hermann, Manotick, ON
VEIKQ, Alan Laird, West Hill, ON

VE3JA, Brodie Chllies, Braeside, ON

VE3KZY, George Hoplkins, Toronto, ON
VE3LQF, Fernande Bover, Narth Bay, ON
VE3VG, Harry P. Livingston, Toronto, ON
EAIAQQ, Ernest Diez Corominas, Girona, Spain
GSBCY, Earl H. Leland, South Yorks, England
Ex-ST9EP, Eric Passmere, Mahe, Seychelles
VKSFH, Fred A. Haas, Crafers, $. Australia
ZL1BI, Charles H. Freeman, Auckland, New Zealand

*Life Member, ARRL

in order to avoid unfortunate errors in the Silent
Keys column, reports of Silent Keys will
henceforth be confirmed through acknowledg-
ment only to the family of the deceased. Thus,
those who report a Silent Key will not neces-
sarily receive an acknowledgment from Haq.

Note: Al Bilent Key reports sent to Hg. must In-
Glude the name, address and call sign of the
reporter as well as the name, address and call of
the Silent Key in order to be listed in the column.
Please allow several months for the listing to ap-
pear in QST.




Washington Melllbes:

International and National Law

Most amateurs know that it is illegal (and not
nice) to transmit obscenities, to maliciously in-
terfere with other communications and to use
unauthorized frequencies, They know that Part
97 is thy get of commandments of Amateur
Radio. They know that the omnipotent powers
that be are the Commissioners of the Federai
Communications Commission, and that afl
amateurs had better abide by the rules or face
the consequences — a possible life senfence
(fife without Amateur Radio, that is). But how
many know the origins of the rules or where the
FUCC pets its duthorlty o issue them? Where is
Amateur Radio in the international and na-
tional scheme of things?

This month, we'll examine these guestions
and extend our perspective beyond the day-to-
day dealings with Part 47,

Q. What is meant by internationa! regulations?

A, Because of the international nature of radio
waves {i.c., they don’t stop at country borders
for customs checks), there must exist a
mechanism to prevent chaos in the radio fre-
quency spectrum. And, there is — the interna-
tional Telecommuanication Union, or ITL.

The {TU determines the needs and relative
importance of a vast array of radio servives
and, accordingly, issues freguency aflocations
and corresponding regulations, The 1TU ge-
vamplishes this [arge task by holding interna-
tional conferenges such as WARC-79 (see *“The
Geneva Story’ February 1980 ST, Alloca-
tions for radio services are adopted or modified
in the form of the International Radio Reuula-
trons of the I'TLN,

With these internationally agreed-upon
allocations and regulations, it 15 then up to the
radio authorities iv 2ach nation to set aside fre-
quencies and mades for their own radio ser-
vices, For example, in the 1.8, and Canada,
our governments have, almost without excep-
tion, given to amateurs every frequency band
possible under international law. In some
cases, aur gavernments have actually left owt
survices that are cligible to use the hand accord-
ing to the ITU — mighty praise for Amateur
Radio, indeed!

. Whar are some of the more important
Amateur Radio international reguiations?

A. The Radio Regulations of the I'TU define
the Amateur Service and amateur stations as
follows:

Amateur Service — A service of seif-
training, intercommunication and technical in-
vestigations cartied on by amateurs, that is, by
duly authorized persons interested in radio
technique solely with a personal aim and
without pecuniary interesi.

Amateur station — A station in the amateur
service,

Other I'TU rtules applicable to Amateur Radio
are fourd in Articte 32 (see table) of the Inter-
national Radio Regulations, which will replace
the presvat IRR Article 41 on January 1, 1982,

*Assistant Manager, Membership Services,
ARRL

Conducted By Richard K. Paim,* KiCE

_'Table 1

_"'internatlonat Radio Regu!aﬁons — Amateur Stations

“Sirticle 22: Amateur Service and Amateus-
- Batetitte Servict
Saction |, Amateur Service

%1. Radiocommunications between amateur
stations of different countries shall be forbid-
den if the administration of one of the coun-
trles concerned has notified that it objects to
“such radiocommunications,
§ 2. (1) When transmissions between amateur
stations of different countries are permitted,
-_they shall be made in plain language and shall
be limited to messages ol a technlcal nature
-relating to tests and to. remarks of a persanat
character for which, by reason of their unim-
“portance, recourse to the public telecor -
mumcatrons servite is not justified.
T {1A) it Is absotutely forbidden for amateur
siations to be used tor transmitting interna-
-tional communlcations on behatf of third par-
tles

{9} The preceding proWsions may be
-modified by special arrangements between the
" administrations of the countries concerned,

43. (1) Any person seeking a license o aperate
" the apparatus of an amateur station shai!
prove that he (s able to send correctly by hand
“and to recetve correctly by ear, texts in Morse
Gode signals. The administrations concerned
may, however, waive this requirement in the
vase of stations making use exclusively of fre-
quencies above 30. MHz,

{2y Administrations shall take such
. measures as they judge necessary to verify the

operational and technicat qualifications of any

person wsshing to operate the apparatus of an
amateuy statlon.
§ 4. The maximum power of amateur stations
shall be fixed by the administrations caon.
cethed, having regard to the technical
qualifications of the cperators and to the con-
ditions under which these stations are to
operate.
§ 5. (1) All the general rules of the Convention
and of these Regulations shall apply to
amateur stations. In particular, the emitted fre-
quency shall be as stable and as free from
spdrfous emissions as the state of technical
development for such stations permits.

{2} During the course of their transmis-

_gions, amateur statlons shall transmit their

call sign at short intervals.
Section HI. Amateur-Satellite Service

§ 5A. The pravisions of Section | of thls Article
shall apply equally, as appropriate, to the
amateur-saiellite service,

% 6. Bpace stations in the amateur-gatellite ser-
vice opearating in baads shared with other ser-
vices shall be fitted with appropriate devices
tor controlling emissions in the event that
harmiut interference is reporied in accordance
with the procedure lald down in Article N20/15,
Administrations authorlzing such space sta-
tions shall inform the {FRB and shall ensure
that sutficlent sarth command stations are
established before faunch to guarantee that
any harmiul interterence that might be
reported can be terminated by the authorizing
administration (see No. 8105/470V).

. How does the Communications Act of 1934
apply to Amateur Radio?

A An At of Congress, the Communications
Act of 1934 created the Federal Communica-
tions Commission at Section 1 ““for the pur-
pose of regulating inteestate and foreign
commerce in communication by wire and
radio. . . ."* Section d of the Act gives the com-
position uf the Commission: scven Comris-
sioners appointed by the President, by and with
the cansent of the Senate, one of whom the
President designates as chairman. Section 301
states in part, '‘“No person shall use or aperate
any apparatus for the {ransmission of energy or
communications by radio . . . except under
and in accordance with this Act and with a
license in that hehalf granted under the provi-
sions of this Act.’”” The harmful-interference
section (Sec. 302) provides authority to the
FCC to regulate interference potential of radio
frequency devices.

Much of the Commission’s autharity comes
from Section 303 of the Act, which allows the
Clommission to classify radio stations, define
the nature of the services, determine locations
of statians, assign frequencies, regulate radio
equipment, study new uses and encourage
more effective use of radio. require station
records, prescribe the qualifications of station
operators, and issue Beenses. Paragraph m
grants the Commission agthorily to swspend
the license of any operator upon sufficient

praof that the licenset has violated any provi-
siott of any Act, treaty or convention binding
on the U.8., which the Commission s autho-
rized to administer, or any regulation made hy
the Commission under any such Act, treaty ar
convention; or has failed to vomply with the
vrders of a ship’s or aircraft’s master on which
he is ernployed; or has willfully damaged radio
apparatus; or transmitted obscene language,
false or deceptive signals, or a call signa not
authorized to the station he is operating: or has
willfully or maliciously interferad with any
other radig signials; or has attempted to ohtain
ar help another to abtain an operator’s license
hy fraudulent means.

Other paragraphs oi Sec. 303 provide Com-
mission authority to inspect radio stations,
designate station vall signs, require painting
aud/or lighting of towers, and to make rules
and regulations to carry out the provisions of
the Act (or any international radic or wire
communications treaty or convention).

Section 321 pravides for absolute priocity to
rasdio communications or signals rejating to
ships in distress. Section 324 mandates the use
of minimam power necessary o carry out the
communication desired. Section 301 provides
pettalties For violation of the Cammunications
Act — a fine of not more than $10,000 or by
imprisonment for & term. nof exceeding one
year, ot hoth. The secrecy provisions are found
in Sec. 605, R
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Your CRRL Representatives and Workers

In September, Amateur Radio activities move
into high gear, both at the individual and the
club level. Perhaps you or vour group have a
concern or an idea about which you’d like
some action. Perhaps vou need a film, slide
show or speaker for your ¢lub. Contact one of
your CRRL representatives or workers.
They're in every part of Canada, and there’s
probably vne near vouw. In the list below,
responsibilities are indicated. A/ means
assistant director, and PTA means public infor-
mation assistant, All are League contact
people. They’re amateurs working for other
amateurs. They're here to serve you.

Newfoundland: Clarence Mitchell, VOIAW (A/D),
49 CGambier St., St. Johns, NF AIB 3G2

Nava Scatia: Ed Redman, YEIBIQ (PLA, films), Box
935, Dartmouth, NS B2Z 3Z6; Randy Smith,
VEISAT (A/D0, Box 881, Greenwood, NS BOP 1N@
New Brunswick: Andy Mclellan, VEIAST (A/D,
Central QSL Bureau), 2316 Rothsay Rd., St. John,
NB E2H 2K35; Don Welling, VEIWF (A7), 26
Sherwood Dr., St. John, NB E2J 3H6

eluebecs Albert Daemen, VE2I] (CRRL Eastern
Director), 2560 Douglas Ave., Montreal, PQ H3R

2E3; Robert Benson, VE2VW (CRRIL. Counscl), 652

Lansdowne Ave., Montreal, PQ H3Y 2V8
Ontario; Al d’Eon, VEJAND (PIA), 22 Broadlands

CRRL MATERIALS

What's available, and how much does it cost?

The Canadian Amateur Radio Licencing Manuels
“The best Canadian licencing manuals on the
market.'” That's what hundreds of satisfied users say.
Straightforward explanations, clear diggrams, author
Ralph Zbarsky's subtle humor — it*s ail there to help
you leara what you need to know for your Amateur or
Advanced Amateur certificate. Cost: Amatenr, n
threswring hinder — $13.50 postpaid; Advanced
Amateur, ready for your binder — $9 postpaid.

The CRRL Canadian Amatenr Questions Book
Recently revised with over 600 questions and their
answers, this book is useful for both the Amateur ard
Advanced Amateur certificates. It is keved to recent
DOC exams, Cost: $6,50 postpaid,

{TRRL cloth paiches Diress up your jacket or cap.
Same size, style and quality as the ARRL patches,
which are also available. All are wmade in Canada,
Cast: CRRL ARES or large diamond patch — $2.75
postpaid; small diamond patch — 31,738 postpaid; life
member chevron — $1.25 postpaid.

CRRL diamond logo stickers 'Two small and one
large diamond per sheet, they are black and gold and
may be applied to any surface. Washable, Cost: sheei
- %1 pastpaid.

Order all items from CRRL, Box 7009, Staton E,
London, QN N5Y 4J9.

NEWS FROM ALL OVER

L1 The new CRRL Cunadian Amateur Questions
Hook was introduced at the recent Guelph Amateur
Radio Flea Market, Al comments were highly
favorable. The Questions Book contains over 600
guestions, including all questions on recent DOC
exams, and their answers, It is useful for hoth the
Amateur and Advapced Amateur certificates. The
book is the joint effort of members of Burnaby
Amateur Radio Ciub and CRRL workers in London,
Qntario, Copies are $6.50 postpaid, Order from Dave
Fancy, YETEWI, Burnaby ARC, Box 80083, Station

*183 Meridene Crescent West, London, ON
NSX 1G3

Bivd., Don Mills, ON M3A 1J2; William Skidmore,
VEIAUI (IARU Intruder Watch), RR 1, Hyde Park,
ON NeM 1Z¢; William Loucks, VE3AR (A/D,
CRTPR liaison), [55 Brentwood Rd. North, Toronto,
ON M8X 2C3; Gordon Steane, VEIBMG (A/D0, 211
Rirk Dr., Thornhill, ON L3T 3L7; Tom Atkins,
VE3ICDM (CRRL Central Director, [ARU liaison), 55
Havenbrook Blvd,, Willowdale, ON M2J IA7; Larry
Thivierge, VEIGT (ASD), 34 Bruce 5t. West,
Renfrew, ON K7V 1wl; Willlam Hardie, VE3IEFX
{AST), Box 199, Tiverton, ON NOG 27Td; Fred
Hammond, VEIHC (A/D), 81 Coliege Ave. West,
Guelph, ON NIG [52; Wilf Antheunis, VE3FEA
(PLA, films), 1254 Avenne Rd., Toronta, ON M5SN
2GT; William Rumball, VEIKGJ (A/D, Administra-
tion Asst.), 38 Southview Pl,, London, QN N6J 182;
Ray Perrin, YEIFN {A/D, DOC liaisom), [28
Withrow Ave., Nepean, ON K2G 3N7; Tom McKee,
VE3IKO (PIA), 7140 Matchete Rd., Windsor, ON N9J
253; Noreen Mwmmons, YE3IGOL (A/D), 114
Babcombe Dr., Thornhill, ON L3T INI; Dick Reiber,
VE3IBV (A/D, Administration Asst.), 487 Regal Dr.,
London, ON NSY [18; Harey MacLean, VE3GRO
{ASD, PIA), 163 Meridene Cres, West, London, ON
N3X 1(3; Mamin Rosenthal, VE3IME, Box 73,
Unionville, ON L3R 2L8; David McCarter, YE3GS0
{PIA), 511 Hibiscus Ave., London, QN N6H 3P2;
Mitch Powell, VEIOT (CRRL President, ARRL
;)}i{rgctor), 782 North Mile Rd., London, ON N6H
Manitoba: John (owron, VE4ADS (A/D, PIA
Coordinator), 229 Kisel Bay, Winnipeg, MB R2K 3E7;

Material now available from CRRL. For descrip-
tion, price and how to order, see text.

South, Burnaby, BC, or from CRRL, Box 7009, Sta-
tion E, Landon, ON,

[1 Tom Wong, YE78C, has returned from another
trip to China. With Canadian embassy ofticials in at-
tendance, Tom presented Chinese authorities with the
18-1/2 tons of League publications — 28,500 new
books in all — that had been shipped to China earlier
this year. The shipment was a goodwill gesture, the
gift of U.S. and Canradian League members to the
people of China. Also on the trip, Chinesc radio en-
thusiasts, many of thern former amatetrs, honoured
Tom at a special dinner. As a result of the books, and
Tom's good work, it appears that prospects for the re-
estabishment of Amateur Radio in China are better
than ever.

"l Welcome and best wishes to Melfort (Saskat-
chewany ARC which secently became an AREL-
CRRL affiliated club,

71 Remember when we wouldn’t go to each other's
picnies? CRRL Premdent Mitch Powell, VE3OT, and
other CRRL representatives artended the CARF Sym-
postum, held in Winnipeg on May 26, Mitch found the
Hymposium most worthwhile. On another note, Mitch

(il Frederick, VE4AG (A/D), 130 Maureen 3t.,
Winnipeg, MB R3K M2

Saskatchewan: Percy Crosthwaite, VEIRP (A/D,
CRRL Convention), KR 3, Saskatoon, SK S7K 3J6
Atberta: William Gillespic, VESABC (A/D, PiA,
filmsy, 169129 %0th St., Edmonton, AB T5H 1RS; Fred
Tawner, VYE6XX {CRRL Secretary, ARRL ¥ice
Director), 123 Rundleridge Close, N.E,, Calgary, AB
T1Y 2L2; George Spencer, YESAW {CRRL Western
Director), 18303 67th Ave., Edmonton, AB T5T 2H8
British Columbia: Ralph Zbarsky, VETBTG (A/D,
licencing manuais), 3275 West 22nd Ave., Yancouver,
BC Vol INI; Sid Jones, VETFDR (A/D), 8028
Saanichton Rd., Saanichton, BC V@S IM®; William
Kiemer, VETCSD (A/D), 536 Garfield 8t., New
Westminister, BC ViL 4A7

The following are on League advisory com-
mittees. They welcome your input.

Henry Thel, VETWI, Contests; Harold
Parsons, VE3QA, DX; Mike Goldstein,
VE3GEFN, Emergency Communication; Tom
Atking, VE3CDM, Public Relations; Ron
MacKay, VEIAIC, Repeaters; and Les Weir,
VE3AIB, VHF-UHF.

Your elected SCM, and their appointed
SECs, ECs, STMs and NMs, are also at your
service, A [ist of SCMs appears on page ¥ of
every ST,

Tom McKee, VE3KO {left) presents Ed Doyle,
VEIEWD, with a Certificate of Merit at a recent
meeting of Windsor (Ontario) ARC. The cer-
tificate was issued In recognition of Ed's rnany
years of service as EC, Ontario SEC and
manager of the Ontario Phona Net.

had Canadian high score in the cw portion of the Q)
Worldwide WPX Contest — and won the CARF
trophy for his efforts!

{3 Dr. Jack Belrose, VEXZCV, of Alymer, Quebec,
recently accepted a League ‘Technical Advisor ap-
pointment. Technical advisors are a select group of
amatewrs, in both the (1.8, and Canada, who have ex-
pertise in specific areas of Amateur Radio. Jack is an
expert on antennas and antenna testing, Me is well
known far his fine articles in (8T and Ham Radio
Magazine. CELE



International News

Conducted By David Sumner,* K1ZZ

CCIR Studies the Possibility of a Fourth ITU Region

For reasons that seem to be somewhat buried in
antiquity but that actually make a great deal of
technical and operational sense, the Interna-
tional Telecommunication Union (ITU) has
divided the world imto three regions. Region |
comprises Europe (including all of the Soviet
Union) and Africa. Region 2 includes North
and South America. Region 3 takes in the rest
of the world, including the Far East, Southeast
Ausia, most of the Pacific islands, Australia and
New Zealand.

in recent years some of the developing coun-
tries, principally in Africa, have begun putting
forth the concept of & fourth ITU region, to be
essentially the continent of Africa. They
believe that this would ensure a more equitable
allocation of frequencies for those third-world
administrations who have only recently become
more heavily involved in telecommunications.

This thought was put forward at WARC-79,
but did not receive sufficient support for im-
mediate action. The International Radio Con-
suftative Committee (CCIR) was directed by
the Conference to study the matter and to
make a suitable report. As a result, CCIR
formed an [nternational Working Party (WP
5/4), which met in Geneva, Switzerland, in
May of this vear.

Because the International Amateur Radio
Union (IARU) is organized on a regional basis
similar to the ITU, it was felt that the establish-
ment of a fourth region by ITU would proba-
bly require the formation of a fourth region in
[ARU. The work of CCIR IWP 5/4 was,
therefore, of considerable interest to the
FTARU, and we took advantage of our privi-

REVISION OF JAPANESE RADIO
REGS FOR FOREIGN OPERATORS

The following valuable information has been
received from Shozo Hara, JAIAN, president
of the Japan Amateur Radio League:

With ceference to  establishraent and

operation of an amateur station by
foreigners in Japan. | have the honor to in-
form you that the legislative bill for the
revision of certain sections of the Radio
Laws of Japan was successfully passed by
the Japanese Diet on 15 May and pro-
claimed on 23 May last.

The revised provisions will come into
force six months after 23 May last, the date
of their proclamation. In these six months,
Japanese authority will make detailed
regulations necessary for their enforge-
ment.

The main points of the revised provisions

*Assistant General Manager, ARRL

W1RU spends a few relaxed moments with
Henri Kieffer. Mr. Kielfer is a member of the
Swiss telecommunications administration and
is very active in the work of the ITU. Although
not an amateur himself, ha has been most sup-
portive of and helpful to the amateur service.

leged status within the framework of [TV to
participate in the work of IWP 5/4. TARU Hg.
was represented by Richard L. Baidwin,
WIRU, ARRL General Manager and 1ARU
Secretary, and by Merle Glunt, W30KN,
ARRL’s consultant on frequency management
and international conferences. IARU Region [,
which would be split in two if a fourth region
were formed, was represented by Eric
Godsmark, G5CO, who assists IARU Region 1

relating to amateur radio including the sub-
ject of establishment and operation of an
amatenr station by foreigners mentioned
above are as follows:

1) Regarding establishment and operation
of an amateur station by foreigners in
Japan:

(1) A ficense for an amateur station may
be granted to an alien in whose country the
same kind of license i5 granted to a
Japanese,

{2} Conditions or term or other limita-
tions may be fixed upon a license of an alien
amateur station mentioned in para. (1)
#bove, keeping the balance to those condi-
tions or term or other limitations fixed
upon a lcense of an amaieur station of a
Japanese in that country.

2) Regarding the State cxamination for
amateur radio operators:

(1) The Minister of Posts and Telecom-
munications may designate a testing agency
which conducts the State examination. for

secretary G2ZBVN, and who was a member of
the IARL WARC-79 team.

IWP 5/4 was chaired by a member of the
Nigerian administration, and other countries
participating in the work of the workiag pacty