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KIMSCAN PLUS™

MULTHL 27 CHANNEL VHF TRANSCEIVER
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continuously scan plus 23 additional
and/or transmit switchable channels.

All splid state.

Two RF stages w/dual gate MOS FET.
Multi-conversion receiver.
Fractional microvolt sensitivity.

on any four of your
favo ri te v H F c h a n n e I s ;L;t?vsz:luelch w/ 0.5 uV threshold.

Here's a VHF transceiver that will greatly increase the scope ;;::: g;“;i’:;ﬂt;ﬂ::ifi::ﬂhl-: ;2:223!;;.
and enjoyment of your mobile operations. Safer too because ‘

& &% & & & = W

: * 144-148 Megahertz.
your eyes can be on the road...not on the rig! e Freq.Control: Quartz crystals.
KLM's exclusive “scan plus" feature adds four additional » NBFM (switchable to WBFM).
channels to the basic, band-switched 23 channels provided, « 10 watts output (switchable to approx. 1W).
electronically scans both transmitter and receiver continu- Available KLM solid state amplifiers
ously at a 4 channels/second rate. Any channel can be “held” can boost power output to 70-160 watts.
whenever you want to break in. Or you can continue scanning * Protective circuit for output transistor.
on a manual basis. In each instance, channel being scanned » Speaker lilts forward for better copy.
is identified by panel LED. Be set for 2-way contacts by select- » Tone oscillator w/switch. For test, control, etc.
iIng quartz crystals for the scanner transmitter section which * Multi-function metering: Power out, “S” units.
correspond in frequency to “splits” in use on the receive Also switchable to FM centering.
channels selected. All new KLM Multi-11models are now ¢ Operating voltage: 13.5VDC at 2.5A
supplied with five sets of quartz crystals without any in- (Hi). Usable voltage range 11-15V.
crease in price! Sets are: 22-82, 28-88, 16-76, 34-94, and Negative ground.
52-52. These same crystal pairs are also available to owners  Size: Inches: 2.2H, 6.41W,
of older model Muiti-11's for 17.50. 8.66D. MM: 56H, 163W, 220D

* Supplied w/mounting

bracket and quality dynamic
At your dealer. Write for catalog. mic. w/coil cord/

4 cond. plug.
KIMelectronics, INC.

17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363
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9-POUND
158,000-

D
$39.95 DICTIONARY

THE 2-VOLUME WEBSTER'’S

380 PAGE,

EFINITION

NOW ONLY $19.95!

national Dictionary of the English Lan-

guage as a vicum of recession? It is true!
And just as the automakers offered rebates to
drastically improve sales, so does Webster an-
nounce an incredible half-price slash of the pub-
lishers list price of $39.95 to an unbelievable
$19.95 on the |,380-page, nine-pound, |158,000-
definition, 196-page supplemented, 2-volume,
1976 edition of The New Webster International
Dictionary of the English Language. Now Only
$19.95,

Think of it! This 2-volume reference work for
home,. school or office library has never before
been offered at such an extraordinarily low
price. The many vears of exhaustive research
are clearly reflected in this supreme lexicogra-
phic effort. From this research and from sug-
gestions, contributions and critical review by
such notables and men of letters as Charles C.
Collingwood, Chiefl Foreign Correspondent,
CBS; Radio and Television Commentator and
Mark Van Doren, PhD.; Author; Poet; Pro-
fessor Emeritus of Enghsh, Columbia Umversity,
a most respected and distinguished permanent
editorial staff labored unstintingly for addition-
al arduous years to give you what has culmin-
ated 1n this priceless, non-pareil etymological
endeavor. Everyday. literally hundreds of thou-
sands of people refer to The New Webster Inter-
national Dictionary of the English Language.

The work itself 1s a joy to peruse and is printed
in large. easy-to-read type. It begins with A His-
torical Sketch of the English Language by
Mario Pei. Prolessor Ementus at Columbia
University. The vocabulary, A-Z, is included in
| 185 pages, with even the most modern ol col-
loguialisms well defined. This section is prefaced
with A Guide to the Use of The Dictionary and
tables for the pronunciation symbols and abbre-
viations used therein. Also included is a dic-
tionary of Prefixes and Suffixes with etymolo-
gies and meanings

C an vou imagine The New Webster Inter-

Other supplements include:

® A phenomenal 51,000-word thesaurus
of Synonyms and Antonyms with 4,000 precise
cross references —an invaluable adjunct that no
dictionary can be without.

® |diomatic Foreign Words and Phrases

French, Latin, Greek, Spanish, Italian, etc.,

pronounced and translated into English—a
must with our present day emphasis on multi-
lingualism.

® Over 2,500 abbreviations set forth and
defined—an acronymic treasure house.

® Musical signs, symbols and abbre-
viations set forth and explained for even the
novice.

Noah Webster (1758-1843). Father of

lexicography and inspiration for founding
of ourcompany.,

® Your knowledge of popular and famous
quotations lends credence to vour literary back-
ground. Hundreds of these priceless comments
on a myriad of people, places and things makes
this section, in many ways, the crown jewel of
supplements, “The wisdom of the wise, and the
experience of the ages, may be preserved by
guotations.” — Disracli.

® Seven sections comprise the Students'
and Writers’ Guide; truly a complete reference
in itself for high school, college, home and office.
The pen s still mightier than the sword!

® Do you want an exact date between
1901 and 2100 AD? This precise, simple, per-
petual calendar will keep you ahead of the times,
up to date or behind the times. You'll always
have the right date.

® Metric or United States (Impenal)
we're here to convert you—and make it quick
and easy—in our world of number systems such
conversion tables are a necessity

® Our Occupational Guide hists dozens of
jobs and professions with appropnate explana-
tions of necessary training, salary ranges and
j1ob availabilities, etc. PLUS an extensive listing
of National organizations and addresses that
can lead vou to the job of your choice.

® The awe-inspiring adventures of both
Greek and Roman mvythology are detailed in
abridged form with appropnate cross references.
Constant Iiterary reference to these immortal
people and stonies makes this section a store-
house of interpretive information,

® The Secretaries’ Guide and Manual of
Information 1s a commercial course in itself, It
holds the key to being a successful secretary
giving detailed and explicit information on the
position, office routine. letter writing and filing
with compiete. accurate and up to date subdivi-
sions for each

® Multiplication and Compound Interest
Tables will ease your way through our “buy it on
the mstallment plan™ life. Precise, simple and
accurate—if you don't pay cash, know what
your purchase costs really are,

® Keep track of your own wages and
salary. Timekeepers do make mistakes. These
simple, accurate tables permit you to swiftly
discover errors of computation in time spans
as small as 15 minute periods.

® Most of our lives we eat, sleep and work
by the clock. Our magnificent charts will swiftly
show you the exact time, on a comparison basis,
anywhere in the world—all 24 time zones are
at your fingertips.

® 8§ pages of exciting, colored reproduc-
tions of the flags and banners of the world—a
real history lesson.

And now all this can be yours. Two huge,
handsome volumes that set on a library shelf will
add a touch of grace, splendor, knowledge and
erudition to your office or den. The New Webster
International Dictionary of the English Lan-
guage has never before been offered at such an
astonishingly low $19.95.

Here is our no-risk offer. Send for this beauti-
ful dictionary of dictionanies today. Keep it for
|4 days. Thumb through it as often as you wish.
You must agree that it is the most thorough and
comprehensive dictionary ever published, the
one that defines every subtle nuance of a living,
pulsating language —or return for a prompt and
courteous refund.

The New Webster International Dictionary of
the English Language. which lists at $39.95 is
now only $19.95. Add %2 for shipping. Hurry
and order today. Credit card buyers may phone
us toll free at B00-241-8444 Ask for Operator
516. In Georgia Only 1t s 800-282-1333. In
Canada it 1s 1-800-261-6362. Or you may mail
payment with the coupon below.

This recession-induced. money-raising, half-
price sale may never be repeated. Write or call
now while supplies last. Our toll-free lines are
open 24 hours a day, 7 days a week. Allow 3-8
weeks for delivery.

Credit Card Buvers
Phone Toll Free
e 200-241-8444 Or " = - - -y
Mail No-Risk Coupon Today
The Webster Dictionary Company, Ine.,
Executive Offices,
Dept. 7T3M-GI, Suite 500,
625 North Michigan Ave.,
Chicago, Illinois 60611
Please send me__
nowned, authoritative,
1,.380-page., 9-pound, 158 ,000-defini-
tion, $39.95 list price New Webster
International Dictionary of the English
Language at the unprecedenied low price
of only $19.95 each!! (plus $2 per set
for crating and freight). | understand
that if I'm not satisfied | may return
within 14 days for a prompl and cour-
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teous refund. On that basis, here is my :
A
i
i
I
B
!
i
1
a
i

set(s) of the re-
2-volume,

order.

(Check one)

LT enclose payment

L Bill my eredit-card account:

. -
American Express —+

Bank Americard —

Inter-
Bank =

Master
Charge +—,
Card Expiration Date

Name
Address

Aptl.

City State Zip

Illinois residents please add 4% sales tax.
DCopyright 1976 The Webster Dictionary Company, Inc '
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26 Cordless lron Tips — when you're up
against the Wahl
KIOPO X

2l Bicycle Mobile —
e cover feature

s WB4SNC
32
- Build a Simple
 ‘‘Lab”” Scope -

| costs less than $70!
K8JWR

40

Get on Six with
Surplus — the el
cheapo RT-70 is a
natural

WASHLE

46 The Beam Saver — rotor memory system
WeYUY

50 Updated Universal Frequency Generator
— extremely versatile test unit

K3EZ

54
Who, me? A
Pioneer? — some

fantastic frontiers
are wide open
WEWGF

58 The Shirt Pocket Touchtone — auto-

patch from your HT or car
K4TWJ

60 Put Your Name in Lights — giant nixie
message display
W4LLR

62 Liquid Crystal Display Guide — for low,
low, low power consumption
WBS5DEP

65 Self-Powered Mike Preamp — when you
need to SPEAK UP

WASKPG
e 7o
: See the World and
Get Paid! — mer-

chant marine radio

84 The Wind Counter — the digital wind
sock
WICGI

28
The S38 Is Not
Dead! — 3 tale of

| resurrection
WBG XN

920

ID with a PROM —
. and program it
. yourself

94 The Amazing Inverted L — antenna for
20, 40 and 80m
KBANG

8 mr e
==/ _~ 77 | Battery Chargers
| : Exposed — more

than you probably
wanted to know
WBGXN

106 How Do You Use ICs? — part /1]
WA2SUT/NNNBZVB



110
Thirty Years of
Ham RTTY -

from the Model 12
to the microproces-

sor
W2NSD/1

114 Big Noise Burglar Alarm — /ights flash-
ing, horns blaring

WA3SWS

116 Dandy Digital Dial Decorder — to
control whatever you want
WOCGI

122

Weather Satalliteh

Display Control —
integrating CRT $ ; - B 8
and FAX displays ;r B
WB8DQAT * : :

4 134

Ham Time-Sharing
is Here for You! —
via a repeater

W B &£XY T U /

WA9GVK

A 140 The Soft Art of Programming —
part I/
Didday

id 146 OSCAR Orbits on Your Altair —
the software you’ve needed

G3ZCZ
4 150
ASCIllI/Baudot
Converter for Your | [pessisfe
TVT — series or :"JJV-- '
parallel to boot s i
Roloft

159 The Smoke Tester — power supply

checker outer
W7R XV

162 The Coffee Flipper — and executive

decision maker
WA3VXH

The Man Who In- S
vented AC — Tes/a,
the
pioneer of rhem
alll

Goldman

A 172 Baudot to ASCII — you want to
learn programming?
Borgerson

4 174 Baudot and BASIC — an interpreter
for a Baudot computer
W5CUD, Whipple

178 Toward a More Perfect Touchtone
Decoder — Ma’s system can be made to

work well
WA3VXH

184

Using a Wireless
Broadcaster — two
good ham uses

WASVGS

188

amateur uncovers | g8 . ¢
spy ring in U.S.! -4 S

e e

191 The Benefits of Sidetone Monitoring —
and how to do it
Staff

258 =
Paolo e,
W7IDF
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WD CALLS STARTED

The FCC has started issuing WD4
calls, so don't be surprised or think
they are just special events calls. What
nappened to WC calls? These have
been reserved for RACES stations and
are being bypassed for general ham
licenses.

PARKING SOLUTION

The parking lot for the downtown
Harttord shopping complex has a
special section for CB radio parking

. right under the watchful eye of
the cashier at the exit. This looks like
a good solution to the problem of
getting CB and ham rigs ripped from
your car. You might show this picture
to your local parking lot manager and
see if he won't provide a similar
Service.

ATLANTA 73 BOOTH
VISITORS

Some well-known hams stopped by
the 73 booth at Atlanta and got their
pictures snapped.

= -

FCC WRONG

During a discussion on a San
Francisco radio talk show a couple
weeks ago, | faced the head of the
FCC for the area telling me that CB
was just awful there . .. bad language

EDITORIAL BY WAYNE GREEN

... @ mess. He said that CB might be
okay back East where | lived, but |
would disown the whole thing if |
heard how it was in California.

Continued on page 156
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Gus Browning W4BPD, well-knawn DXer and publisher of
the DX Bulletin. Gus is angling for permission to get back
into Bhutan . . . India is fighting him.

Mike Stahi KEBMYC of KLM . .. antennas . . . amplifiers . . .
transceivers . . . and much etc.
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Chaz Cone WAGKF of Navassa Island fame
of the 1976 Atlanta Hamfest
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. and the head Tom Gentry K5VOU of Icom in Dallas, and more recently
. . the biggest and best yet involved with the hobby computer market.



the TR-2200A

Kenwood's high performance portable 2-meter FM
transceiver . . . completely transistorized, rugged and
compact.

12 channel capacity. Built in telescoping antenna
can be easily replaced, or stored in carrying case.
Connector for external antenna also. External 12 VDC
or internal ni-cad batteries, complete with 120 VAC
battery charger. 146-148 MHz frequency coverage.
12 channels, 6 supplied. Battery saving "‘light off"
position. Hi-Lo power switch (2 watts ~400 mW).
Sensitivity: 0.5 uV or less/26 dB S+N/N. Built-in
speaker. Size: 5-3/8"x 2-5/16"x 7-1/8”, 3-3/4 |bs.

Complete with Dynamic mike, O-T-S carrying case,
all cables, speaker /headphone plug and 10 Ni-Cad
batteries. Amateur net... $229.00.

T
I

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST Al

the TR-7200

Kenwood's superb 2-meter FM mobile transceiver.
Designed to withstand the most severe punishment
while providing consistently excellent performance.

Packed with features
like the PRIORITY
function . .. Put your
favorite crystals in
channel 7, and the
?ZOOA automatically returns to that frequency when
it senses activity there. 146-148 MHz coverage, 22
channels, 6 supplied. Completely solid state. Voltage
required: 13.8 VDC. Antenna impedance: 50 ohms.
Frequency adjusting trimmers on every crystal. RF
output power: 10 watts (or 1 watt at low power).

Adjustable frequency deviation (factory set at +5

kHz). Automatic VSWR protection. Receiver sensi-
tivity less than .5 uV for 27 dB. Selectivity: 12 kHz/
-6 dB and 24 kHz/-70 dB. Size: 7-1/16" W x
2-3/8"Hx9-7/16" D, 5-1/2 lbs.

Complete with dynamic mike, DC power cord, mobile
mount, mike hanger, auxiliary connector and external
speaker plug. Amateur net. .. $249.00.

The perfect companion to the TR-7200A is the PS-5
AC/DC power supply. Together they provide an
efficient and handsome base station. The PS-5 is
complete with a digital clock and automatic time
control feature built in. Amateur net. .. $79.00.

paceselter in amateur radio

@KENWOOD)|




Avtobiography
of an

Ancient Aviator

W. Sanger Green
1379 E. 15 Street
Brooklyn NY 11230

| returned to Genoa after a 16 day
survey trip to Marseille and the north-
west African coast. Genoa felt like
home — but not for long. | had three
days to make up my report and get
ready for a trip to Egypt and the
Levant, On January 12th, Jim Eaton
flew down to Rome with me on Ala
Littoria. Since we arrived late, we just
had time to check in at the Ambassa-
dore and have a quick dinner before
an evening conference with our Com-
mercial Attache. This was interesting,
as he appeared to know more about
Export's plans than Export did. After
he fTinally bought us a dnnk, we
retired.

My schedule was to take the 05:30
Ala Littoria plane from Rome to
Brindisi (about 300 miles), arriving
there in plenty of time to catch the
10:30 Imperial Airways (British)
flying boat to Alexandria via Athens,
All very fine. Up at 03:00, shower and
shave in haste, no coffee, bus to the
20 mile distant airport, no coffee,
bumpy ride to 09:10 arrival at
Brindisi, and still no coffee. Then,
finally, breakfast at the International
Hotel, Then | found that Imperial
Airways would be a day late: "'Be in
some time tomorrow morning.”” What
do you do with a day at your disposal
in Brindisi?

That question was solved for me by
what you might call a coincidence.
Just as | was leaving the Imperial
Airways office at the airport | heard
well-raised voices in an adjoining
room, some [talian and one American
that | recognized as that of an old
friend — Wesley Smith from Philadel-
phia. It seems that a fellow named
Welch had shipped his plane over to
Le Havre and had hired Wes to fly it
and him from there to Saigon. They
had arrived at Brindisi that morning
and had planned on going on to
Athens after refueling. The Italian
officials had different ideas. Some
technicality was preventing them from
clearing Wes's flight. Their negotia
tions were apparently guite difficult
due to the Americans not under
standing Italian and vice versa. |
butted in and helped get matters
cleared up by getting the Imperial
Alrways Station Manager to act as
interpreter. By that time, however, it
was too late for Wes to start for
Athens, so Wes, Welch and | had an
enjoyable evening together "on the
town.” They got away early the next
morning, but my 10:30 Imperial Air.

ways flying boat didn‘t arrive until
13:00. Accommodations and service
on Imperial were the best, and we had
a good flight to Athens. Wes and
Welch were already checked in at the
E|l Brittan Hotel when | arrived, so we
had dinner and a night club together,
Next morning | had a stormy and very
bumpy three hour crossing to Alexan-
dria. Jim McCormack (Export's Near
East representative] met me at the
flying boat station and settled me in
at the Windsor Hotel.

| have a couple of clippings from
the Egyptian Gazette (Alexandria) fol
lowing up the Smith-Welch Saigon
flight story. Both dispatches were
from Nicosia, Cyprus. The first, dated
1/16/37, reported that Smith and
Welch had arrived there at 07:30 that
morning after a flight of nearly 600
miles from Athens, and that “The
recent rains having left the Airdrome
in a very muddy state, the wheels of
the machine became embedded in the
ground when landing, but were later
extricated and the plane was found to
be undamaged.” The second, dated
1/18/37, stated that Smith and Welch
“left at 10:15 for Damascus. The
airdrome officials witnessed the take-
off which they believed to be im-
possible owing to the muddy state of
the ground, and they held fire ex-
tinguishers ready in case of emer
gency.” | have talked with Wes about
this trip several times since at Quiet
Birdmen meetings in New York.

| found that Jim McCormack had a
fairly tight schedule arranged for me.
My first evening in Alexandria he took
me out to Judge Brinton's home after
dinner to obtain his advice on how 10
proceed with my mission in Egypt
The judge was an American and for
vears had presided over the "“"Mixed
Court” in Alex. He was very friendly
and advised us not to talk with any
Egyptian officials at that time, but to
put the matter before Mr. Childs, our
Consul, and the Minister (don't re
member his name} in Cairo for our
guidance, So we made an appointment
with them for Sunday afternoon, Jan-
uary 17th, and rode the railway up to
Cairo. They told us that since the
August 1936 Anaglo-Egyptian Treaty
which turned the government of
Egypt back to the Egyptians, most of
the new government’s efforts had
been directed at replacing British civil
servants with Egyptians. They thought
that the time was inopportune to try
to talk with them about air rights.

Their advice was to wait a few months
until things had settled down a bit.
With this, my business in Egypt was
concluded for the time being. | still
had Haifa and Beirut to check, but
had to wait until January 23rd for the
Exochorda (one of Export’'s Four
Aces) to make the trip up the Levant
coast and back. A brand new Chev-
rolet sedan belonging to John Gehan
was unloaded from the Exochorda at
Alex. It already had Italian number
plates on it and a note from John
Gehan told me that it was completely
insured and to use it as much as |
wanted to. | didn't have an inter-
national driver’'s license (don‘t even
know whether they were available at
that time), so | took out an Egyptian
grivers license and drove all around
Alexandria as well as to Rosetts,
Damanhur and other native villages.
Driving through a native village was a
pretty slow process in those days. No
amount of horn blowing, yelling or
nudging would get a person, donkey
or camel to move over to let you pass
— particularly in a narrow street,
Small boys would jump on your run-

ning board, some for the ride, but
mostly to yell for alms,

Alexandria 15 pretty well sur-
rounded by water with the Mediter
ranean on the north, Lake Mariut on
the southwest and Lake Idku on the
east. Both these lakes were too shal-
low for flying boat operations. It
wouldn't take much wind to build up
too much of a sea. Imperial Airways
used the ship harbor which was well
protected, so | decided to recommend
that for our use.

Speaking of Lake Mariut reminds
me of the novel way of catching wild
ducks that was practiced in the lake.
As | mentioned before, Lake Mariut
was quite shallow in places. Several
Egyptian young men equipped with
weighted shoes, a hat with a lot of
reeds or rushes sticking up from it, a
wide belt with cord loops attached all
around it (20-25) and five or six live
decoys with strings attached to one
leg, would wade out in the lake until
the water was nearly up to their chins
and have the decoys swim around near
their hats. Cruising wild ducks would
spot the decoys and join them. When
one got close enough, the hunter
would grab its feet and pull it under
water and attach its feet to a loop on
this beit where it would drown
guickly with a minimum of commo-
tion. When his belt was full he would
bring them into the city (Alex) and
sell them for anywhere from 10 w0 20
Piasters each (50¢ to $1), according to
the buyer’'s bargaining ability, They
were mostly small black ducks and
were delicious if not overcooked.
Guess | better stop here and not get
into any cooking directions.

Next month: Jerusalem to Beirut in
1937.

Tracking

the Hamburglar

PURLOINED: TR22-C s/n 850278;
Swan 350 s/n CB847975. These were
taken from my automobile at the
Northwest Plaza shopping center in
St. Ann, Missouri on June 24, 1976,
Please contact W2ZKE, 1150 Staffier
Road, Bridgewater NJ 08807.

STOLEN: Regency HR2B s/n
49-05424. Contact Well Howell
WA2RZP, 107 lvy Lane, Bridgewater
NJ 08807, 201-526-4128.

SHANGHAIED: EBC-144JR, 2 meter
transceiver, s/n 7514369A and "tuna
two” home brew antenna with mag-
netic mount, Taken from automobile
in Basking Ridge, New Jersey on
August 10, 1976. Unit is inscribed on
bottom with: J.C. Maikisch WAZOFT,
089-32-6899, M01814076312424,
{201) 538-1667. If found please con-
tact John Maikisch WAZ20FT, H-11
Farmhouse Lane, Morristown NJ
07960, 201-538-1667 or Bernards
Township Police 201-766-1122.

KIDNAPPED: Genave GTX-200
=20-37 taken from my car on
12/10/75 in New Haven: Genave

GTX-200 £32-44 taken from my car
on 3/25/76 same place. Both had
USAF/MARS and CAP repeater xtals
in them. Contact Willlam M. Welch

WA1TBER, 34 Sunset Road, West
Haven CT 06516.
ABDUCTED: Drake ML-2 and

mounting bracket s/n 11446. Stolen
on evening of June 17 from James R.
Johns WB2FHS, 24 Fairview Drive,
Middletown NJ 07748, 201-B42-8403,

LOOTED: 1C230 s/n 2840. Contact
David Mello W3FOR, 208 E. Univer-

sity Pkwy., Baltimore MD 21218,
301-366-2157.
HIJACKED: Regency HR2B, s/n

49-02817. Stolen from automobile.
Microphone cable is hand-wired to set
(instead of conventional cable-jack).
Kristen N. Johnson WAITJP, 86
Alton Road, Quincy, Mass. 021689.



Hurricane Belle turned out to be
much less of a storm than expected.
But Civil Defense officials and radio
amateurs from South Carolina to
Maine were ready, By the time Belle,
packing 80 mile an hour winds, hit
Long Island and Southern Con
necticut on the eve of August 9th,
local CD directors and their ham
helpers had as much as four days'
notice.

In most areas, 2 meter repeaters
furnished the first line of communica-
tions, Here in New Hampshire, for
example, the Concord 34/94
(W1ALE) was taken over by the state
Civil Defense, led by W1EDU, who set
up a 2 meter control base at the
Concord Armory. 34/94 then became
the primary link for the entire state
CD. That was more than twelve hours
before Hurricane Belle, in a much
toned down form, rolled into
southern New Hampshire.

On the lower bands, weather and
Red Cross nets were the order of the
evening, with SSB taking the biggest
load. CW nets were started up, but the
volume of takers was insignificant
compared to the SSB nets. North-
eastern University Club Station
WIKBN utilized an FCC designated
emergency frequency at 3910 and
dispatched net controls plus liaison
stations at ten kHz intervals according
to state. It was possible to tune any
area, any state and get the latest track
on Hurricane Belle, Meanwhile some
states had started their own nets,
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extending the earlier established 2
meter FM nets,

ARRL Memorial Station W1AW
jumped from net to net, gathering the
latest information, and passing it
along to the rest of the country by
Official Bulletin. 73 staffers
WBGBED/1 and WATGUD/1 manned
75 meters for New Hampshire until
nearly 0200 local time.,

It was something to behold — 2
meters and the low bands linked by
control stations, tying the entire
geastern seaboard together with emer-
gency communications, much of it on
emergency power. Through the next
day, August 10th, local groups con-
tinued their wvigil, watching over
swollen streams and rivers, and
assisting in the few evacuations that
were necessary.

Many local CD officials first heard
the course of the storm from hams
monitoring on the low bands, and
relaying word by 2 meter FM. CBers
too played their role, furnishing coor-
dination between emergency officials
and Red Cross groups. There were
only a few reports of problems

Belle

between CB and amateur groups, but
they were promptly cleared up after
some ham diplomacy and a demon-
stration of what 2 meters could do, It
was easy for local police and fire
officials to draw a comparison
between their own FM Public Service
communications and the amateur
systems.

So, if Hurricane Belle is to go down
in the amateur radio record books, it
would have to be a measure of just

how well prepared we are. Despite the
lack of a life and death emergency in
the long run, New England's ex-
perience with Belle proves amateurs
are ready and able to furnish imme-
diate and reliable communications.
But it is a lesson as well in the value of
advanced waming, and the need for
continued planning at the local,
regional and national levels.
Warren Elly WATGUD/1
Deering NH

Dixie

Dave Blackmer, the retired Aur
Force man who lives in Nipomo, is an
amateur radio buff. He has his own
1,000 Watt station, WAGBUNK, and
spends countless hours talking with
and listening to people around the
world. He was thus engrossed last
Thursday afternoon, moving his dial
to see what was going on.

Suddenly there came an SOS signal
from a yacht off the coast of Baja
California. The yacht, becalmed and
with an ailing and idle engine, had
aboard a man who appeared to be
suffering from a heart attack. His wife
was at the radio transmitter, sounding
her emergency call,

Dave latched on. Next thing he did
was to get a telephone patch to
Marian Hospital's emergency ward,
where Dr. Carl D. (Doug) Shaw was
on duty. For about 15 minutes Doug
and the stricken man's wife discussed
the case and he advised her. Then
came an emergency at Marian and
Dough had to attend to that, so
Blackmer now patched the woman
into Arroyo Grande Hospital and Dr.
Carl Shirk.

The woman (her name is Dixie but

the amateur radio buffs don't use last
names) read off to Carl the list of
contents in the yacht’s emergency kit.

“You've got everything you need
right there,” the doctor told Dixie.
Then he told her how to administer a
shot and otherwise care for her hus-
band.

Meanwhile, an amateur radio oper-
ator in Panama City and one in
Uruguay picked up on the conversa
tions and posted themselves above and
below the wave length in use, to keep
others from butting in and interfering.
Also, a ship in the neighborhood
locked in on the conversation and
made it to the disabled yacht to take
the patient (he had strained himself
lowering the anchor) to shore.

Dave, in the middle of all the
excitement, doesn’t know how it all
ended. Just at this point the wind
blew over a tree in Nipomo, cutting
off his power. When service was re-
stored, the emergency was apparently
over and the airlanes were quiet.

Reprinted from the Santa Maria (Cal.)
Times, June 14, 1976.
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Aloha

Tony Tamosaitis KIVTE of 147
Neal St., Malden, Massachusetts, pro-
vided a unique way for ham radio
operators in seven states to celebrate
our country’s 200th birthday,

On Sunday, July 4, originating at 5
pm local time (11 am Hawaii time),
the 19/79 amateur radio repeater
WR1ACO located at Beachview Ter.,
Malden, was linked simuitaneously
with WRGAGE in Honolulu, Hawaii
and WR3PHL in Valley Forge, Pa,
After establishing the link-up, net-
work control stations asked for a roll
call from the three repeaters. Amateur
radio stations from Massachusetts,
Maine, New Hampshire, New Jersey,
Pennsylvania and the first and fifueth
states respectively, Delaware and
Hawaii, checked in to begin communi-
cations.

Also included in the Hawaiian link
were the smaller islands of Maui,
Molokai and Oahu.

One of the first stations into the
Hawaii system was WA1SQR marine
mobile aboard the Fifth Amendment
off Cape Ann exchanging greetings
with KHGIPN in Honolulu, Through-
out the evening, base stations, marine

mobile, land mobile and hand-held
walkie-talkies communicated and
exchanged greetings from the East
Coast to the West Coast.

The high point came early in the
four-hour link-up when
AABARV/KHB transmitted the
following message: ‘“This is AABARV
portable six, hand-held walkie-talkie
in Waikiki. The Lieutenant Governor
of the state of Hawaii, Nelson K. Dai,
has asked me to extend to all stations
participating in this historic link-up of
the East Coast with the West Coast of
the United States and the first and
fiftieth states in the Union, and other
historic places, his warmest congratu-
lations. The Lt. Governor is well
aware of the contributions of ham
radio not only to the local communi-
ties, but also to our nation. And in
keeping with the spirit of our Bicen-
tennial, he extends warmest aloha to
all stations and operators participating
in today's historic link-up. This is
AABARV portable six Waikiki
back to KHGIPN Hawaii control.”’

The Hawaii link was terminated at
8:45 pm and communications through
the Philadelphia link continued until
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9:15 pm when this link was termi-
nated.

The stations handling net control
duties were as Tfollows: Tony
Tamosaitis K1VTE, assisted by Tom
Cook K10CD, handled the Hawaii
input at the Beachview Ter, repeater
site, and also the Philadelphia input
fed in from a remote station operated
by Alan Carp KIHLZ, assisted by

Frank Carp WA1RIY, both of James
St., Malden, Mass. Net control oper-

ators in Philadelphia were Jesse
Wagner K3GKB, assisted by Bill
K3JPB. In Hawaii Don Blaisdell

KHBIPN was assisted by Steve Gross
KHEHGG,

Reprinted from the Malden Evening
News, Malden, Mass., July 15, 1976,
and the Medford Daily Mercury, Med-
ford, Mass., July 15, 1976.

Giving Nothing
and
Expecting Nothing

One of the local QRpers came by
last week and we sat in the sun to
watch the bees work hard to make a
living. The well-aged QRPer was a bit
restiess, and we thought we knew the
answer. “‘Been reading ‘Silent Keys' in
QST again?” we asked, and the
QRPer nodded. After a bit he spoke.
“This DXing has always been an un-
usual thing to me,” he said. “A DXer
makes an acquaintance that may be
thousands of miles away, in another
country, and with the odds that most
will never meet face-to-face, Yet there
exists a bond and that feeling of loss
when they are no longer with us. Why
s that?” In tumm, we held our own
silence, for the feeling has often come

to us also. Finally the QRPer spoke
again. | have long felt that DXers
offer what is closer to true friendship
than any other activity. We meet
another DXer on the air, we give
nothing and expect nothing. Only
friendship. That and nothing more.”
We both were silent for a long time
after this, for most DXers do know
the feeling and the friendships. The
true Internationalists of Amateur
Radio are the DXers, and their bonds
of friendship are far flung. Come! Join
with the DXers who want naught but
friendship and a new country or two
once in a while.

Reprinted from the West Coast DX
Bulletin,

Oscar Orbits

Oscar 6 Orbital Information

Orbit Date Time Longtude
{Nov) (GMT) of Eq.
Croming W
18500 1 0108:17 74.8
18612 2 000B8:13 59.8
18525 3 0103:09 713.5
18537 4 0003:05 58.5
18660 & 0068:01 72.3
18663 6 0152:56 86.0
18675 7 0052:52 71.0
18588 8 0147:48 84.7
18600 9 0047:44 69.7
18613 10 0142:40 83.5
18625 11 0042:36 68.5
18638 12 0137:31 82.2
18650 13 0037:27 67.2
18663 14 0132:23 81.0
18675 15 0032:19 66.0
1BGBE 16 0127:15% 9.7
18700 117 0027:11% 64.7
18713 18 0122:06 78.5
18725 19 0022:02 63.5
18738 20 0116:58 771.2
18760 21 0016:54 82,2
18763 22 0111:50 76.0
18776 23 0011:46 61.0
18788 24 0106:41 74.7
18800 25 0006:37 60.7
18813 26 0101:33 73.4
18825 27 0001:29 58.4
18838 2B 0056:25 72.2
18851 29 0151:20 85.9
18863 30 0051:17 709

Oscar 7 Orbstal Information

Orbit Date Time Longitude
(Nevl (GMTI] of Eq.
Mo de Crossing W
B BA74 1 0016:01 53.8
A 8987 . 0110:18 67.4
BX 8999 3 0009:38 522
A an12 4 0103:56 65.8
B 9024 5 0003:16 650.6
A 9037 6 0057:32 64.2
B 9050 7  01561:49 .7
A 9062 8 0051:10 62.6
B 9075 9 0145:27 76.2
AX 9087 10 0044:47 61.0
B 2100 11 0139:04 74.6
A 8112 12 D038:24 59.4
B 9125 13 0132:41 73.0
A 9137 14 0032:0 57.8
B 9150 15 0126:18 71.4
A 9162 16 0025:39 56.2
BX 0175 17 0119:56 698
A 9187 18 001916 4.6
B 9200 19 0113:33 68.2
A 9212 20 0012:53 53.0
B g226 21 0107:10 66.6
A 9237 22 0006:30 51.4
B 9250 23 0100:47 65.0
AX 9282 24 0000:08 49.8
B 9275 25 0054:26 63.4
A 9288 26 0148:42 11.0
B 8300 27 004B:02 61.8
A 9313 28 014219 75.4
B 9326 29 0041:39 60.2
A 9338 30 0135:56 738

_LBoking West

Bill Pasternak WAGITF
14725 Titus St. #4
Panorama City CA 971402

| have always found that a trip
aboard an airliner is a great time to
relax and let your mind wander, to go
off in search of new directions and
ideas. At present | am somewhere over
middle America on United Flight 5,
enroute from New York's JFK Inter-
national Airport back to my wife
Sharon and my home in Los Angeles.
More on this unplanned trip later, but
for the moment join me aboard this
Boeing 747 and think about a subject
that is very much a part of amateur
radio: tradition.

When you have been around as long
as amateur radio, you are bound to
develop some traditions along the
way. First, though, we should ask
ourselves the meaning of the word,
“tradition.” Since you rarely find a
copy of Webster’s New World Dic-
tionary on a 747, | will have to trust
my memory and interpret the word to
mean a respect, reverence and/or
following of things that have come
before, a respect for a part of history.
In our world of amateur radio, there
has always been a lot of respect for
“the state of the art,” the technology
and operating guidelines amateurs use
to communicate more efficiently.

The traditions of amateur radio
have made us a proud lot, and right-
fully so. If it had not been for the
early pioneers of communication (the
"amateurs” who refused to quit when
the rest of the world stood by laugh:
ing at their hair-brained experiments),
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there is a good chance the hobby/
service we all love (as well as all other
forms of communication like the AM
radio station we listen to daily)
would have never come to pass. You
and | know how much amateurs have
accomplished over the years and how
amateur radio has benefitted all man-
kind.

Now, enter the VHF repeater. |
have often heard it said by many a
long-time amateur that repeaters and
the type of operation they foster are
nothing but a breakdown of the tradi-
tional operating practices that are
indeed an integral part of amateur
radio. | have lost count of the number
of times that fellow amateurs have
come to me and said that we need
more of the traditional things of VHF
amateur operation, such as working
DX on six and two, or more utiliza-
tion of the VHF bands for CW prac-
tice, and less about these "‘new
fangled™ repeaters that are destroying
amateur radio,

| have to feel sorry for these
people, because they fail to realize
one very important aspect of “tradi-
tion” — and that is the fact that
tradition can and will change with
time and that each of us individually
will contribute a bit to what amateurs
yet to be born will call the “tradition
of amateur radio.” They fail to realize
that repeaters are to the 1970s what
the advent of SSB was to the late 50s
and early sixties, and indeed what the
now ancient “rotary spark gap’ was
to the very foundation of amateur
radio in its earliest dawning days. No,
the VHF FM repeater is not and can

Caught at the June SCRA meeting is the man generally credited with being the
“Father” of VHF repeaters: Art Gentry WEMEP, owner of WRGAEBN (formerily

KEMYK).



never be what many consider the
traditional way in which amateurs
should operate. The rather rigid chan-
nelization necessitated by repeater
operation is to many a direct contra-
diction to the way that they have
operated their amateur stations for
many a year. It was to me, when |
first got involved in this rather unigue
aspect of the hobby almost 12 vears
ago. However, rather than fighting it, |
was willing to accept the challenge
offered and never have regretted my
decision. Even putting aside the tech-
nological knowledge | have garnered
over the years, and not counting the
many lifelong friends | have gathered
along the way, operating a diverse
number of repeaters and learning
more about my fellow man has made
the “trip”" well worth it, For indeed,
the VHF repeater has become the
melting pot for people representing
every aspect of both amateur radio
and our society in general,

No, the VHF repeater is not “yes
terday’s” traditional portrait of ama
teur radio. It is a new aspect of our
world, and along the way it is creating
a lot of traditions of its own, Best of
all, you and | are helping to create for
the future some sound traditions,
since we are a part of this "wild new
breed” of amateur.

The .01-.61 problem is well on its
way toward a solution, thanks to a lot
of hard work by SCRA Chairman Bob
Thornburg WBEBJPI. As | have stated
in the past, being involved as a control
station for one of the two systems,
namely PARC's WRGABB, | did not
feel that | should personally comment
on this situation. Thanks to the
SCRA., | have been spared being put in
this position, since the following
report to the SCRA membership by
Chairman Thornburg more than
details the problem, the points of
responsibility in the situation and
what steps the SCRA is taking to solve
the problem.

SCRA
THE .01-.61 PROBLEM
STATUS REPORT

June 17, 1976

Bob Thornburg
1. By majority vote (Item
13 of the February 21
meeting), the SCRA chair-
man was directed to in
struct WRBAFR to vacate
the .01/.61 pair and resub-
mit for coordination on a
different channel pair.
2. This motion was passed
based upon the Technical
Committee’s report of the
investigatory measurements.
This report was first pre
sented at the February
meeting.
3. Examination of this re
port clearly showed that,
indeed, interference could
and did exist but:
al It took 200 W ERP to
make .B5 uV in ABB from
the best {worst) site,
b} It also showed that
ABB has a 10-15 dB alliga-

tor ratio, i.e., 200 W ERP
= B85 uV at ABB but ABB
put 6.5 uV back at the
same site,
4. Based upon reexamina-
tion of this data and
al at that tume a strong
feeling that WRGAFR
would not submit to mov-
ing, and
b) that a demand by the
SCRA for them to vacate
and resubmit would be ig
nored by AFR,

The measured data just
wasn't felt to be of enough

significance to convince and
the interference problem
would continue if this line
was followed.

5. As an alternative, Bill

Wood arranged a meeting

with AFR to discuss the
problem. On April 23, Bill

Wood, Bob Thornburg, Kit
and Marvel Clover, and Dick

Miller met and the follow
ing came out:

a) SCRA has in the past
pointedly ignored the high
desert and the arttitude of
the high desert people is
that the SCRA did not
care nor would be inter-
ested in coordinating
AFR. So AFR measured
many frequencies and con
cluded .01/.61 was the
best from their site. This
was before ABB put up
the Micor.

b) Now the ABB output is
very strong in the high
desert and required a
beep/delay mode on AFR
to separate the two re
peaters in the high desert,
c) Kit felt he could con-
trol his users to reduce the
interference into ABB.
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Meet the SCRA’s 1976 “Mr. Chairperson” Bob Thornburg WB6JPI, as he conducts an SCRA meeting with Vice
“Chairperson”™ Charlie Ellis KEPNM at his right.
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d) Only if all else failed
and the interference to
ABB was (is) significant
would he move frequen-
cies,

e} In Bob Thornburg's
opinion, Kit is an amateur
in the true sense and inter-
ested and sensitive to the
interference problem. He
is employed as Range Fre
quency Coordinator at
Edwards, technically com-
petent, and has a fine
home brew repeater with
most all the bells and
whistles. He is also defen-

Don Root, SCRA Secretary, displays plague awarded to ex-SCRA “Chair-
person” Dick Flanagan WEOLD for his many years of service to the SCRA,

sive of his users, but aware
of their involvement in the
interference problem.

fl The following morning
| attended a breakfast with
about 100 of the users of
AFR and, again, was im-
pressed with their respect
for Kit and the perfor-
mance of AFR.

6. The SCRA Technical
committee first heard of the
interference to ABB in
about February, 1975, and
did nothing (due to other
more pressing problems)
until November, 1975, with




Ed Tipler WABK Y Z, climbing antenna
pole of WR6AMZ. Photo by Jim
Rieger.

the Technical committee’s
report coming out in Feb-
ruary, 1976. By this time,
AFR was well established
serving, and serving well,
about 100 users in the high
desert.

a) Interference does exist
to ABB and don't forget
it, but

b} Due to the delay in the
SCRA action, and due to
the SCRA's interpreted
position on the high
desert, | do not feel it 1s
justified to label AFR as a
renegade or pirate re
peater.

7. A special meeting of the
ABB repeater committee
was held on May 14, 1976,
for Bill Wood and myself,
At this meeting, the follow-
ing came out:
a) The interference to
ABB from AFR users is
severe and could be docu
mented in detail if neces
sary.
b) PARC is possibly
willing (based upon mem:
bership approval) to assist
in funding a move by AFR
— like sponsoring a mutual
fund raising “event.”
8. The information from
the PARC repeater com-
mittee meeting was relayed
to AFR by Bill Wood and
the present position of AFR
is:
a) AFR will move if it
must.
bl AFR suggests maybe —
possibly — please — ABB
could put @ NNE null in
their antenna pattern. 6-10
dB is all that’'s needed.
c) Principal interfering
base stations have been
asked 1o reduce power
toward ABB.
8. Clearly, WRBABB has no
liability or blame in causing,
or continuing to cause, in-
terference to their repeater.
However, and as always,
they are being “‘good guys”
and constructively trying to
resolve the problem,
10. | would like the SCRA
to recognize the coopera
tion of both groups and
provide the technical com-
mittee the following help in
resolving this problem:

a) Recognize AFR as a
cooperative entity by
directing the Technical
committee to renew
AFR's testing status, valid
for 90 days, with a recog
nized and working inter-
ference problem. Final
coordination will only be
issued upon resolution of
the interference problem,
bl Remove the require
ments of the SCRA
maotion,

While speaking about the high
desert area of Califormia, and repeater
operation in that area, we are happy
to introduce a new addition:
WRBAMZ on Laurel Mountain, near
the town of Ridgecrest, California.
This system has been coordinated to
and operates on a channel pair of
146.04 in, .64 out, and is co-chan-
neled with the San Diego-based Mt.
Dtay system, WRBACF. While on days
that the famed Southern California
inversion is “in,”’ there does exist a bit
of overlap between the coverage of
the two systems; in my opinion this is
a good choice, in that it permits the
traveler coming from the high desert
area en route to San Diego almost
continuous coverage using that single
channel pair. It is, | guess, also the
price you have to pay when there are
more repeaters than there are available
channel pairs on two meters. | have a
feeling that in densely populated areas
such as this, with thousands of ama
teurs using VHF and the need for
more repeaters ever on the increase,
the day of the "super wide coverage,
talk-to-the-world” repeater may be
drawing 10 an end. As we grow, and as
we need spectrum space for more and
more repeaters, the time will come
when we all may have to give up a bit
and learn to share for the common

“Breadboard” system of WREAMZ. Photo by Jim Rieger.
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good of all amateurs. But ... we are
getting off the subject at hand.

WREGAMZ is the brainchild of Ed
Tipler WABKYZ, through whose tech-
nological know-how WRBAMZ came
to be. Ed is one of those super nice
guys who seems to care about the
amateurs around him. He decided that
AMZ would be a good way to help the
amateurs of his community as well as
the many transients crossing the high
desert equipped with two meter
radios. He went forth to create his
fully solid state home brew two meter
system. Ed designed it so that if you
couid hear it, it would hear you and
when you could not hear it any more,
it would not hear you either ... a
“by-the-book” repeater, inversion not-
withstanding. The word coming back
to me from amateurs who have used it
is that AMZ works like a champ and is
a pleasure to operate. Come SAROC-
Las Vegas time, we will have a chance
to see for ourselves . . . if not sooner.
AMZ may be smaller than a breadbox,
but from what | have heard, it de
livers, My thanks to Jim Rieger for the
fine photos of the AMZ aperation,

When a VHF-type amateur hears
the term scatter, he usually thinks in
terms of bouncing signals of the
ionized tails of meteors as they bum
their way through our atmosphere.
Any true “traditional™ VHFer will tell
you that you can make some rather
spectacular contacts that way,
especially if you are adept at high
speed CW. All this notwithstanding,
when you mention “scatter’” here in
the southland, yvou are more than
likely talking about a new group
known as the "“Southern Counties
Amateur Teleprinters Society”” or
SCATS, with SCATTER being the
titte given to their monthly news-
letter., SCATS is a new RTTY organi-
zation that sponsors an open VHF
RTTY repeater, WRGBACA (146.10 in,
.70 out), located atop Contractor's
Point in the northeast San Fernando
Valley and with coverage over a wide
area of Southern Califormia. As its
newsletter, edited by Arny Gamson
KEPXA, states: “"The purpose of the
club is firmly established on the five
principals of the fundamental purpose
of the amateur radio service as defined
in the FCC rules and regulations. In
essence: (A) Public Service; (B) Ad-
vancement of the radio state of the
art; (C) Improvememt of skills; (D)
Expansion of operators and tech-
nicians; (E) Extension of local,
national and international goodwill,
The club was established for the pur-
pose of achieving these objectives
through the unique mode of telecom-
munications (radio teletype) and to
achieve satisfaction and fun while
accomplishing this.”

While around for only about half a
year now, SCATS s well on its way
toward achieving its goals. Already
they have instituted regular meetings
on the second Saturday of each
moanth, altemating between Los
Angeles County and Orange County,
have gotten WRGACA totally re
vamped and fully operational, have set
up a weekly SCATS net via ACA that



meets every Wednesday at 20:00
hours local time, have gotten active in
amateur radio public relations, have
held their first annual picnic at the
ACA site, and have done a myriad of
pother things too numerous to men-
tion. They are an interested, pro-
gressive group of amateurs who have
found another way of serving their
community through their hobby, and
thereby serve the goals of amateur
radio itself.

They also put out one of the most
professional-looking newsletters
passing through these portals
monthly. | wish that you could get a
look at it yourself — it is just chock
full of information about happenings
within the organization, as well as
information about the RTTY mode
itself. Unfortunately, the cost of
sending out individual sample copies
to every amateur reguesting such
would be highly prohibitive, according
to my discussion with Arny; however,
the club is willing to send a sample to
any radio club interested in RTTY,
and/or set up a "bulletin exchange"
with such organizations so that know!-
edge can be shared by all. If your
organization s into RTTY, then an
SASE to Amy Gamson, Editor,
SCATTER, B0O34 Gentry Avenue,
North Holiywood CA 91605, will get
the ball rolling.

As | said earlier in this column, |
am en route home after almost two
weeks in the "“Big Apple.” A few
quick but interesting sidelights on
what | picked up in the way of
“repeater happenings’’ while back
there . . . or perhaps | should call this
“what a difference 10 weeks make,"”
since it has only been that long since |

was last there.

First, when | was here in late April,
as usual | found WR2AAA on ,13-.73.
Well, that has all changed. While most
of the faces. .. errr. .. voices are still
the same, both the callsign and the
eguipment are new. According to a
long-time friend Ted WA2RGB, one
of those in charge of the system, the
ID now says WR2ACX, the old GE
Progline of the AAA days has been
replaced by a shiny new VHF Engi-
neering repeater, and a support group,
the ,13-.73 Repeater Association, is
now in its formative stages. The
machine works great, but if you plan
to use it, you had better be smack on
channel and have your deviation level
set properly, as that receiver is razor
sharp and will squelch out if your
deviation level is too high. With this
move, .13-.73 has gone full circle in
NYC from the early days of
WAZ2SUR, through WR2AAA, then
the revamped WR2AAA on its 1 MHz
channel pair of 147.73 in/146.73 out,
and now to WR2ACX/2 back on
13-.73. As of .this writing, ACX oper-
ates from about 6 am till 11:30 pm,
but Teddy told me that as soon as a
few technical improvements are made
they plan to go 24 hours a day. In the
meantime, much success to Teddy and
crew on one heck of a good “Big
City"" repeater system.,

Secondly, LIMARC, the Long
Island Mobile Amateur Radio Club,

has put on the air the New York area’s
first amateur television repeater. The
purpose is two-fold, according to Ed
Piller W2KPQ, who sort of fathered
the project. First, to foster full utiliza-
tion of spectrum space in order to
protect the amateur service from the
onslaught of other services thatl are
after the frequencies we now use.
Secondly, but equally important, is
the intention of LIMARC to use this
machine as a tool to interest and
educate the public as to what the
amateur service is all about, as well as
a teaching aid in the training of new
amateurs. Rather than go further at
this time, | am planning an "LW
Feature'” on this system and its
diverse uses, based on a telephone
interview | did with Ed just prior to
this trip. That will be coming up in a
few months, so hold tight; | think you
will find the concept of interest.

The Captain just announced that
we will be landing at LAX in about an
hour and a half, so that puts us
someplace over New Mexico -—
probably just north of Albuquergue,
With the shades pulled down so that
gveryone can enjoy the inflight movie,
| do not want to disturb people by
opening mine to look out; besides,
having made this trip so many times |
can just about guesstimate it. It's been
a good trip home, “smoaoth air” all the
way and, as anyone who has ever been
on a 747 will tell you, rather a quiet
trip as aircraft go. | only wish that the
trip had been made for more pleasant
reasons, but life does take its toll on
us all and such was the case.

About 13 days ago my brother Bob
called to tell me that our dad had
entered the terminal phase of his
iliness and that it was time to come
East. A week ago Sunday, | flew the
other complement of this flight,
United 8 to NYC, so that | could be
with Dad for whatever the future
would hold for him. The Almighty
was good to him, in that he did not
suffer long and passed on very peace-
fully at 2:30 last Monday. Bob and |

were with him to the end.
| would like to take this oppor-

tunity to publicly thank the “users
and management” of three New York
City area repeaters, namely
WR2ACX/2, WR2ACD and
WR2ADM, for helping to lighten my
burden a bit. It was no secret as to
why | had made the trip East and
anytime that | felt the need to talk, to
let go a bit, there was always a fellow
amateur who cared o be found just
on the "other side”™ of my Tempo
FMH. | spent many hours in QSO
with some of the greatest people |
have ever known, the users of the
three aforementioned repeaters. While
a lot of these people were old friends,
many were new faces to me, many not
even amateurs when | moved away
from New York, many knowing me
only as the voice of this column. They
all had one thing in commaon: in the
true spirit of amateur radio they cared
about me and the situation | was
facing. They went out of their way to
try to help, to be friends to this
“stranger in a strange land” sporting a
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6 callsign and ending a Q50 with a
bunch of numbers,

There are a few people whom |
must give a personal thanks to for
reasons they best know themselves: to
Lou K2VMR and his fantastic XYL
Linda: to Larry WAZ2INM: to Doc
WB2NDI: to Norm WB2IPQ. To all of
you in the “Big Apple”: What you did
on my behalf will never be forgotten

STATION OF THE MONTH

See nside

T

and you will all live in my heart and
mind forever,

If all goes as planned, next month
will be a rather special column, It has
been announced that Commissioner
John B. Johnson K3BNS will be
visiting Los Angeles, and we are trying
to arrange an interview with him, Will
it come off? Drop by next month and
find out.

Ed Tipler alongside repeater WR6AMZ. Photo by Jim Rieger,
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BIRCHER

What is with these old-timers who
hate CBers? When | was 9 years old |
got my first CB radio; there were 22
people on channel 23, all of whom
were 9 to 13 years old. Out of those
22 people, 18 went on to become
hams; 3 now have E.E. degrees, three
have first phones, and all of those 18
are in the electronics field. Without
any question, CB radio was the thing
that sparked them onto electronics
and took them into the world of ham
radio. If anyone has or knows of a
younq person who wants to be a ham
but 15 not ready to take a code or
theory test, send him on to CB radio.
| know that it works to promote ham
radio,

James W, Menefee, Jr. WAGKKY
New Albany IN

P.5. For myself, CB radic was the
thing that got me going in the radio
field. At the age of 23 | am the
youngest station manager in the coun-
try! | also want to thank you for some
of the finest editorials | have ever
seen. Some of the local hams (Louis.
ville) know that | support you, and
think that | must be a John Bircher of
ham radio. Keep up the good work.

KEEPING UP WITH HERB

| was quite shocked to read
KL7AE's letter in the September 73. |
ordered Wilson HTs for 2m and 450
MHz on the first of June, and now B
weeks and 3 phone calls later | still am
awaiting my HTs from those Wilson
“Good Guys."” Who did Herb know to
get such service?

Bill Fulcher WAAST/K4RTA
Hendersonville TN

Piease publish the following correc-
tions to my “Touchtone Sequence
Decoder™ article published on page 52
of the June issue of your magazine: 1)
missing pin number on top of the
74122 in Fig. 4 is pin 11; 2} wire from
pin 12, IC1, Fig. 4 goes to pin 9 of
IC1, not pin B as shown; and 3) in Fig.
2, the C3 symbol is reversed, The plus
side must face pin 6 of the 741 if the
circuit is 1o work properly.

C. W. Andreasen WABJMM
Van Nuys CA

12

| have just applied stamps to two
letters. One requests a couple of tapes
and some back issues of 73, and the
other a subscription to /3. Even
though | have never seen an issue
before this day | am sure that | will be
very satisfied Your magazine has
style. | particularly enjoyed your edi-
torial pages. For some reason they
remind me of John Campbell's edi-
torials.

Now for some invective:
B *=d%*=d =&S(@"=sd &=*S5(%.1
Why didn’t someone tell me? Here |
am patiently plugging away at the
code on a record that | purchased in
good faith, and now | find that the
test will be administered at 13 wpm
spaced to 5. | do not remember this
fact being mentioned in any publica-
tion which | have read. In fact, | do
not remember it being mentioned in
gither your books on General class,
Advanced class, or Advanced Extra
licensing. The point is, you say that it
might be well for prospective hams to
attempt General class immediately. |
would have, had | known that little 13
wpm fact from the beginning. Now |
get that sinking feeling that comes
from going to Jail without passing Go.
50 maybe it was in your Novice book.
| confess | only skimmed it, since by
the time it got back to the library |
had already read the General book, It
would have been nice had there been
some mention of the fact in the
General book. It would also have been
nice if there had been some mention
of how one might have subscribed to
73, along with the fact that the book
is a reprimt of articles from that
magazine. Spilt milk.

May | say Amen to Mr. James
Whitfield's comment on keyboards in
your August issue. | own a Dvorak-
style typewriter. Finest kind.

Finally, | hope that | will be seeing
a lot of info in the coming issues on
microprocessors. They are, from what
| have seen, astounding.

Let me explain why they flabber-
gast me. One year ago, as a teacher, |
attended a seminar on the new curric-
ula for science. Along with some of
the more ridiculous things which will,
| tear, be foisted on our children in
the future (imagine, if you will, the
totally serwous proposal of one curric-
ulum that physics be taught by having
the students write Japanese poetryl)
was one system that would have stu-
dents use an in-classroom computer. |
knew nothing of computers at the
time and that computer looked aw-

fully impressive. It was as big as two
suitcases. It cost better than $900.00.

You needed at least two of the things
to teach the class properly. It was an
analog device which would, if you
treated it properly, add voltages from
two power supplies and display the
results on an oversized voltmeter. For
only $900.00. Now | find that there
are digital devices available that are
immensely better at a fraction of the
cost. ..

Am looking forward to receiving
my subscription. Keep up the good
work.

Walter Norton
MNashville TN

OFF TARGET |

For the past few months | have
noticed a fair number of letters on
these pages from angry customers of
Trigger Electronics. | would like to
add my story to the long list of
complaints, for the benefit of any
others now facing this probiem.

Last November | ordered several
items for a fair amount of money and,
hearing nothing after two months, |
wrote them a polite letter asking
about the delay. | got back a postcard
saying that the goods would soon
arrive. Still hearing nothing further
after two more months, | called them
and got the same response.

To make a very long story short, |
wrote more letters and got a brush-
off, after which | saw the letters in the
June, ‘76, issue of 73 and followed
some of their suggestions. | wrote to
the FTC and got a polite brush-off.
Then | went to the postal authorities
with all the information. They imme-
diately took it up and sent it on to the
Postal Inspector, and there it has been
bogged down for almost a month.

| would now like to request of
anybody who has had trouble with
Trigger that they, if possible, write me
a letter telling me about it.

| suspect from the number of
letters | have seen in 73 on this matter
that there are many more who have
complaints against Trigger. |f enough
people come forward, we could con-
sider a class action suit against Trigager.

| hope this letter will appear in 73
and maybe help to clear up this
situation.

To close this letter, | would just
like to say that | enjoy this magazine
and hope | do not again have need to
take up space in this column for
complaints,

Harold Chase WN1VVH
62 Pratt St.
Reading MA 01867

I've  never written a magazine
before, as it takes a lot 1o make me
write, but you have done it. Having
been in CB for ten years, | know the
joys of portable communication that
walkie-talkies provide and the frustra

tion caused by the lack of operation
procedures by other CBers. | have
been looked down on by other hams,
and thought it unfair, but let it ride.
None of them took the time to find
out that | have an electronics back-
ground and that | knew about hams
long before CB. Shortwave receivers
and | have been friends for a very long
time, with the ham bands capturing
most of my attention and enjoyment.
Then | discovered 100 mW walkie
talkies — boy, what fun! Biking,
hiking, transmitter hunts and “rag
chewing” with friends opened up a
whole new world. Eventually | wanted
more fun and more power, so.| got a
CB license in 1966. After a couple of
years | gave up in disgust, sold all my
gear, and let the license expire. In
1973, | renewed my CB license and
purchased a 5 Watt walkie-talkie.
Again, the fun and frustration. | told
myself it was time to get my ham
ticket, time to quit talking about that
“someday,” and do it. The code did
not come easy for me, even though
your “Novice” tape helped a lot. |
planned on shipping right on to the
General, but | couldn’t seem to prac-
tice code regularly enough. | decided
to take what | could get and got my
Novice. After a 3% month wait, my
license came last week. Boy, what
fun! | can't wait to get off work each
night to get on the air. What a way to
practice code! Those guys with the
keys are more fun to practice with
then the tapes.

Then | read your comments about
deleting the Novice class! | for one
will remember these Novice days with
fondness. | don’t consider myself a
CBer gone ham — | don't like being
that kind of statistic. First | am
looked down on by hams for being on
CB, and then | hear that to be &
Novice is a waste to hamdom. Gee, |
can't seem to win for losing.

Well, when | get to 14 wpm or so |
am going to test for my Advanced , . .
and settle for a General,

Thanks for a unique magazine that
| enjoy so much.

William F. Stamps, Jr.
WNBARZ/KWH7698
Sault Ste. Marie M|

BAD DEAL

| have a few things to get off my
chest. First, | think that Docket
20777 is a bad, bad, deal. Docket
20777 won't hurt me, but it sure does
bother me! If | ever get to 35 or 40
wpm | will feel npped-off if | can’t do
it in the CW band. My first QSO, as a
General, was on AM, and | didn’t hear
one garbage mouth. Also, AM might
be almost dead, but why kill it?

I like your 1/O section, even if |
only fully understand the editorials. |
think | am slowly but surely learning
about microcomputers and, the more
| understand, the more | enjoy the 1/O
section.

| for one enjoy CW, and in your
September editorial, when you said
that there wasn’t a lot of CW activity,



you were wrong. T he general CW band
on 40 meters is very crowded at
night,
| really enjoy your editorials, and |
have had many pleasant experiences
with wyour advertisers. Keep up the
good work.
Penn McClatchey WB4DPT
Atlanta GA

STIMULATED

| am really interested in the com-
puter aspects in relation to ham radio.
| was getting a little bored with ham
radio in general, and the computer
articles and ads in your great magazine
have stimulated my interest. | sub-
scribe to about eight different radio
and electronic and scientific type
magazines — 73 is #1.
| also would like to comment about
two of your advertisers, as many have
done before me. Namely, S. D, Sales
and James Electronics, Their service
and prices can't be beat. They will
have all my business,
Jack Ehrlich WAGASQ
Eureka CA

ANGOLA ANGUISH

| have just returned from a two
week tour of duty in Luanda, Angola.
The company | work for has a con-
tract with the government of Angola
to install some communications equip
ment, | was over there checking out
several of the transmitters to be used
in the system.

While | was there, | was told about
the following incident. Near our ware-
house on the outskirts of Luanda is
the site of a very interesting ham
station., This station had the most
beautiful dish and belix antennas you
would want to see. The chap who had
spent his whole life building up this
fine station was CRGCH, Sr. Carlos M.
Bettencourt. Well, when the change in
government came to pass recently the
Cubans came in and stole all his
equipment they could cart off. The
dish and helix antenna are still there,
but that is about all. Then about three
weeks ago “bandits’’ broke into his
house and murdered him. That is the
“official” explanation. No one
believes that story, though. As far as |
was able to determine, there are no
hams active in Angola legally at this
time. The country designation has
been changed from a CRG to D2 . ..
but no hams could | find. | don't
blame them, considering "‘bandits” on

the loose!
So much for Angola. Now that |

have returned home from that long
trip | plan to get at it again and do
some more experimenting with my
microcomputer and put it on the air
with my station. Will write up my
experiments and send them to you for

possible publication ... back to the
workbench . . .

Louis |. Hutton K7YZZ

Bellevue WA

QUALITY

Enclosed is a check in the amount
of $10.00 for a 1 year subscription to
73 Magazine, While | have little active
interest in the hobby of amateur
radio, | find your new computer
columns and articles to be of excellent
quality and contain more good tech-
nical information than is available
from any other source — not to
mention the best selection of com-
puter equipment advertisements of
any magazine around,

Robert H. Lyons
Lansing MI

Please note the following correc-
tions to my article, 500 MHz Scaler”
(October, 1976, page 62): 1) the CE
output of the 11C90 is at pin 1, while
that for MS is at pin 14; and 2) the
unlabeled capacitor on the component
layout should have a value of 10.

Peter Stark K20AW
Mt Kisco NY

KENSCO CARES

Thought | would write you and tell
you about one of your advertisers,
Kensco Comm. of Quincy, Mass.

| had bought 2 sets of xtals from
them and used them on my mobile
and home 2 meter rg. Then the guys
who own one of the local repeaters,
because of some 3rd order intermod,
decided to change frequency. | figured
| was out $20 for the 4 xtals, having
none for the new frequency., So |
write to Kensco and they came back
with a very interesting policy: "'If you
bought xtals from them, you can
exchange them with Kensco for any
other ones you may want at no
charge.”

How about that for a policy? If
Kensco would allow you to mention
this policy in your magazine, it would
be giving the ham who buys from
them a break.

Jim Dates W2QLI
Coming NY

Just returned from an extended
vacation (cum job-hunting expedition)
and, after sorting through about 10
pounds of mail, | came across a letter
(read plea for help) from Bob Brown
WAGBZKI| in Long Beach, California,
The poor guy read my article on the
soldering iron holder in the July issue
of /3 and decided it was just what he
needed, so he built it exactly as shown
and wired it in accordance with the
published diagram. To make a long
tale even longer, it didn’t work right
and he couldn't figure out why. | dug
out the original copy and checked my
pencil drawn diagram against the one

on page 18, and, lo and behold, there
is a small but oh-so-significant typo.
The original shows a connection
between the lead from SW3 and 4 to
the lead from SW1 and the green pilot
light to D1. There should have been a
connection dot where those lines cross
— and there ain’t no such animal, No
wonder the poor guy couldn’t get it
working right. | sent him a correction
and hope that you can publish one
also, before too many guys think that
this is just another cloonge article.
Arny Cain WB4FDQ
Melbourne FL

CAPITOL QSOs

With interest | read your editorial
on page 4 of the July, 1976, 73, a
portion of which concerned the use —
or nonuse — of bicentennial callsigns.
Certainly it is in the great American
tradition of freedom that each indi-
vidual amateur operator is allowed to
independently decide whether or not
to use the optional identification.
Your readers may be interested to
learn that we at the Capitol Hill
Amateur Radio Society confirm
AC3USS QSOs with a special three
color QSL.

The card depicts the “East Front of
the Capitol of the United States as
originally designed by William Thorn-
ton — and adopted by General Wash-
ington — President of the United
States.”” It looks quite different today,
having been added to and modified
several times. Visitors to the Capitol
may view a history of the Capitol’s
physical evolution in the “crypt.”” The
drawing reproduced on our QSL card
is in this exhibit.

There is quite a history behind Dr.
Thornton, the Capitol’s architect
(today the architect of the Capitol —
an appointive office — oversees the
structural and mechanical care of the
Capitol and associated buildings and
grounds). Thornton was a medical
doctor and inventor whose major ama-
teur architectural project seems 10
have been designing our Capitol
building. Even though he missed the
deadline for the design competition,
his drawings were accepted. Both
George Washington and Thomas
Jefferson liked his plans and he won.
His prize? Five hundred dollars and a
lot in the then brand-new {and quite
muddy) City of Washington.

_. '!-_-

AC3USS operates from the Senate
Office Building on the Capitol
grounds. Over one half of the Senators
and many committees have their
offices in the same building (and are
thus susceptible to our RFI). The
station is entirely financed from the
private funds of members and- began
operation in 1969. It was, according
to the Capitol Hill Historical Society,
the first recorded amateur radio sta
tion operated from the legisiative
branch of government. Up to one
kilowatt of power is used on 160-10
and 2 meters to contact hams around
the nation and around the world from
this historic landmark and institution.

David R. Siddall WATFEO
Washington DC

RAMSEY RECOMMENDED

Kudos for Ramsey Electronics of
Rochester NY, an advertiser in /3.
John Ramsey and his wife were ex-

hibitors at the ARRL Atlantic
Division Convention in Philadelphia
on July 23-25. | purchased a fantastic
little 6-LED clock which didn"t work
due to a couple of solder bridges | had
added but didn’t find. John
straightened the problem out in a
couple of minutes at no charge. Very
friendly and personable with all who
came to his booth. I'm sure the firm
will do quite well and | recommend
Ramsey Electronics without reserva-
tion.

Thomas R. Sundstrom WB2AY A
Willingboro NJ

1000%

| just wrote to say again keep up
the good work. Your magazine gets
better all the time. One thing | miss is
the Solid State column by Waller
Scott. It had lots of interesting things
in it. | enjoyed it because it kept me
up-to-date on new transistors. Please
bring it back. Also, | miss the repeater
updates that you had so often.

As you always say, the 73 code
tapes are really great. | know in our
area they are used to train many
MNovices and people that want to
update for a higher class. Several
people that got the 73 tapes said that
they never knew how easy it is 10
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learn the code. Learn it at 13 wpm
once and be done with the hump and
all the frustrations that go with it.

| believe that you are doing the
ham radio fraternity a great service by
selling these tapes at such a low price.
| know that they have helped many
new hams get started. They really are
revolutionary in their methods and
speed of learning for the student.

Keep fighting Ma Bell, too. She rips
us all off! | don"t know what she did
to Telephone Electronics Line, but
the magazine must have gone under
because | get no more copies and have
written them several times with no
reply. | did get a notice from Pacific
Bell sent to all subscribers not to use
any information in the magazines. |
don’t know what gives Ma Bell or
anybody else the right to censor the
press so it can't print information on
it, but if it can, then we are ruled by
the big corporations.

We need more men like you,
Wayne, to wake people up before it is
too late and we are no longer free. |
know we are not free now, but slowly
but surely 1984 will really be with us
with Big Brother at the controls and
us just puppets.

Keep fighting the ARRL too,
because they are against progress (or
50 it seems to me), and let's get some
new blood in the ham ranks that will
stand up to get more frequencies for
our bands. We could sure use them, as
many of them lie fallow. Used only by
the government occasionally. We
could put them to better use!

| am with you 1000%, Wayne. Keep
73's high standards up there,

Pete Hons W3PKH

Portage PA

Student amateur radio operators,
members of Maple Hill High School’s
Amateur Radio Club, WB2YCR, stood
hurricane watch at their home stations
during Hurricane Belle's recent visit to
our area. Alerted by telephone, each
student monitored special emergency
net frequencies on receivers at their
home stations. On these nets, the
students learned by listening to actual
emergency net procedures, informa-
tion bulletins on damage and evacua-
tions, and “traffic’” or message-
handling techniques. Most of the
student operators listened to the Red
Cross Emergency East Coast Net run
by station WIKBN in Boston, Others
monitored state nets in New Jersey,
Pennsylvania, Delaware, Connecticut,
Massachusetts, New York, and New
Hampshire,

Students also copied detailed infor-
mation on the storm’s progress from
station WWV, run by the National
Bureau of Standards. These bulletins
gave the storm center's location in
longitude and latitude, its wind speed,
direction of movement, and other
vital data. Using skills learned in
Geography class and maps from local
gas stations, they plotted the storm’s
progress from Cape Hatteras into New
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England. In this way, they were able

to utilize their home stations, their

radio skills, and their geographic

knowledge in a useful and exciting
way.

John Kienzle WA2UON

Castleton NY

your distribution, royalties, etc. |'d

like to see a good software distribu-

tion for KIM, since the 6502 is a
really nice CPU.

Bob Grater K6SUB

Santa Clara CA

DOWN TO REAL GOOD
OFF TARGET Il

As a subscriber to your fine maga-
zine, |'ve seen your comments on
Trigger Electronics.

| recently received my Novice
license and, with it, a batch of adver-
tisements with mailing labels dis-
tributed (sold?) by the FCC. One such
advertisement was from Trigger Elec-
tronics, a catalog. The catalog was full
of such bargains, that, forewarned by
letters in 73, | took a second look.
What | found was a catalog printed in
1973. It was mailed to me in June,
1976.

| wish to bring this to your atten-
tion and, hopefully, keep some new
ham from making a bad mistake.

Thomas G. Vavra WNBZRL
Fairborn OH

THE CAUSE OF IT ALL

Well, you're the cause of it alll
Your 1/O articles got me hooked on
this computer business, and now I'm
knee deep in it. 1"'ve been going to a
microcomputer class given by the
“*Byte Shop" here in Santa Clara, and,
besides learning a lot, |'ve found that
most computer hobbyists aren’t all
that familiar with ham radio and 73
Magazine in particular. There is a
definite crossover point in the tech-
nology, and the two fields certainly
complement each other, Take, for
instance, the use of ham AFSK tones
for digital data recording vs. the KC
standard (with all due respect to your
trip to Kansas City). The baud rate
using our standard tones can be much
faster than the KC standard. The
point is, the technologies cross, and
systems that we consider “run of the
mill can be a godsend t© com-
puterists. |I've done my bit as far as
informing the local group as to what
73 has to offer, but there must be
some way to let the computer hob-
byist audience know the advantages
ham radio has to offer.

Your idea of making cassette tapes
available with computer programs is
outstanding. My entrance into the
computer field was via MOS Tech
nology’s KIM-1 CPU board. One of
the main reasons | purchased this
board was the on-board cassette inter-
face. KIM-1 does not use the KC
standard, but it is an excellent inter-
face system and may be recorded on
normal cassettes. This could be a
starting point for your software dis-
tribution system, and |'d really like to
see this happen. A gentleman in San
José is just finishing a 2K Tiny BASIC
for KIM, and I'll contact him when
he's finished to let him know about

How about some articles for the
ham that do not have anything about
them except that they are expensive?

Super great magazine, except for
those 1/0 articles — they cut it down
to real good.

Well, 73, and thanks for the good
magazine.

Curtis Junck WBBJY F/6
Fair Oaks CA

BUG IV

Concermning the article on the “TT
Pad for the Wilson HT,” July, 1976, |
have found that the part number given
for the Motorola belt clip is the
number stamped into the plastic, but
the parts catalog lists this part as
#1-84206D81 and sells for $3.50. |
ordered mine through the local
Motorola shop and, sure enough, this
was the number on the plastic bag the
part came in. Hope this info helps
those who want a good belt clip for
their HT.

Harold C. Hageman WASFCV
El Paso TX

REJECTION REJECTED

| rejected 73 earlier this year, as |
subscribed to QST and HR. Last week
| borrowed a copy of your June issue
from KAFTY and realized | should
have subscribed.

Michael E. Casciolo
K1DZH/WB4DOD
Huntsville AL

Listening to WBAGLG in Kentucky
working on the hurricane watch net
was not only refreshing but truly
exhilarating. Being a 4 year vet of CB
and seeing how “good buddies’” spend
most of their time arguing about
whose “channel” it is and whose mike
is splattering who, it was good to hear
him (and the countless others) really
putting their all into helping those in
need.

| myself have to say “hats off” to
those involved in the net helping
others. And to the few idiots on the
band — may the short circuits of a
thousand Hurricane ""Belles’” invade
their shacks, along with the FCC with
their axe,

| am working to get my Novice,
then General, ticket in the near future
(January, hopefully), the Good Lord
and FCC willing. Looking forward to

talking to all of the great people in the
world of radio and handing them the
respect they very much deserve,
John P. Keefe
Waterford NY

P.5. My first issue of 73 was the
September, 1976, one. That is where |
read of the net and found out about
it. It will become #1 in my magazine
library, as | won't miss any coming
issues. Just got started with a 101-B —
a few kft of wire. Who said all CBers
were clowns?

| find it amusing to read letters that
you have printed, written by hams,
that castigate you for advertising CB
radio and advocating recruiting future
amateur operators from the ranks of
CB operators. Personally, | agree with
your stand on the subject. CB has
grown up quite a bit since the fuel
crunch and the advent of the 55 mph
speed limit. CB radio has its place in
the overall scheme of communica
tions,

For instance, when | travel, | have a
CB, a 2m amateur FM rig, and my
“company’’ radio in the car, | work
for a large governmental public safety
communications agency, and thus
have the 24-hour-per-day services of a
public safety dispatcher available at
the push of a mike button. And, since
our agency uses multiple high level
repeaters, | can contact the office over
much of central California.

Most hams wouldn't scoff if | hap-
pened to report some sort of emer-
gency over the company radio, yet
these same hams would look at me
funny if | reported this same emer-
gency to the West Dismal Seepage
REACT on channel 9. They also
would probably think that familiarity
with the 10-code on a public safety
frequency is the mark of the profes
sional, but if | should use that same
radio code on CB | would be branded
a nerd — or worse.

CB radio lets me talk to my lady
legally, without her having to become
technically oriented or take any test
When we visit her family on the north
California coast, CB is virtually the
only communications we have. There
are few hams up there on 2 meters,
but there are plenty of CBers.

On the highway, my little 11 meter
rig has paid for itself over the past
year by helping me avoid speeding
tickets with their attendant fines, not
to mention the insurance premium
increases. When the speaker spats out,
“"Break for that Southbound, you got
a Smokey on your back door,” it's
just natural to back down to “double
nickels.”” Bless the truckers. They have
set up a really efficient communica
tions system,

The CBers I've met on the road are,
for the most part, every bit as friendly
as the hams | ran into fifteen years
ago when the ink was still moist on
my new license and | hesitated before
entering a club meeting of electronic



supermen. The Marin Amateur Radio
Club of Novato treated me wonder-
fully and made me feel at home, even
though | had a Technician license and
couldn’t operate on the “club” fre-
quency of 3885 kHz. They en
couraged me to write a VHF column
for the club paper, and to set up the
VHF stations for field day. | felt
appreciated, and it was great. If ham
clubs made newcomers feel at home,
welcome, and “proud to have ya here,
Podner {with a capital P),”" | feel that
the ranks of amateur radioc would
swell visibly. People are insecure in
strange surroundings, and a neophyte
ensnarled in a snobbish ham club
meeting will probably leave, disillu-
sioned, and take up photography, sky
diving, or some such. If | had been
treated discourteously during my
early days as a ham, | never would
have pursued the hobby. | feel that
most folks feel the same way. No one
enjoys being made to feel stupid or
inadeguate.

Another thing to remember: A

CBer (or other person who has not

been initiated into the world of elec-
tronics) can never ask a stupid tech-
nical question, Be patient. If they
knew as much as you do, they'd have
a ham ticket. But they're just starting
out, just as you and | did many years
ago. They don’t have the amateur
license or skills, or a commercial
radiotelephone license. CBers appre-
ciate patient, detailed, simple answers
to their queries. Don't try to snow
them with your great knowledge —
help them with it. Be sure that they
understand what you are telling and
showing them. While you're at it
show them amateur radio, and how
easy it really is to get started. Chances
are, you'll have a new recruit for the
amateur ranks. But if you ridicule
him, and make him feel so low that a
snake wouldn’t have to step high to
get over him, don’t expect him to be
enthusiastic about getting into ama
teur radio. No man goes readily where
he feels outcast before he begins.
Thanks for taking the time to read
this letter. You have my permission to
line the bottom of the birdcage with
it
| am enclosing a check to cover the
cost of the 14 wpm code cassette and
the Advanced Class license study
manual. After 15 years as a Tech-
nician licensee, | have decided to go
for the biggee. And, as a lifetime
'scriber, let me add, Keep It Coming.
Your publication is the best |'ve seen
in the field.
Alan Christian WAGYOB
San Jose CA

BUG V

| have found an error in my article
in 73, April, 1976, p. 55, “One IC
Tone Burster.” Here's the change.

The emitter and base of the NPN
xstr are switched; the amp is common
base, not common emitter.

Lhary Meyer WB6ZMA
Fairfax CA

A little experience you might get a
kick out of happened just recently. |
got a great buy on an Atlas 210x from
a dealer who picked it up from a CB
dealer on a bad debt. Lo and behold,
it had on the dial and on the fregs the
11 meter band all marked out as
pretty as can be. And, of course, with
200 Watt input,

A letter to Atlas complaining about
this setup brought a quick telephone
call from the California firm with the
information they did not put this rig
out in that condition and they had
encountered this before. They kindly
sent me a new dial and a little
tweaking brought it back on 10
meters. Incidentally, that 5 one
helluva rig and every mobile HFer
should have one,

Wm. R. Doctor WASQJO
Angola IN

OFF TARGET I1I

Concerning “Another Shooting
Victim™ and Trigger Electronics, River
Forest, Hlinois:

My advice to all the amateurs out
there who are waiting and waiting is
that a few complaints to the postal
authorities will straighten out Mister
Trigger pretty quick. The Post Office
is very eager to go after people like
that.

The August issue of 73 is the first
one for me and it looks like a very
interesting magazine. I'm sure | will
enjoy it for many years to come.

Gerald Greenwood WBISWA
Chicago IL

Hermann Kortbus WA2LWK was
killed today in a car accident. Many
hams will miss his schedules, help and
friendliness. Hermann had his 60 ft
tower and 4 el quad ready to put up,
but he never got to it.

Kurt Bittmann WB2YVY
Centereach NY

September ‘76 73 Magazine arrived
today. | am shocked to learn that FCC
Docket 20777 is so restricting,
especially since "de-regulation’ is sup-
posed to be the FCC’'s new motto.

It seems to be another case of a
government bureau pushing the
citizens around — like auto seat/
strangle belts and inflatable cushions
— motorbike helmets — father-son/
mother-daughter banquets, and so on
— including confiscatory taxes,

Your comment in "Never Say Die"”
regarding opening up the bands: Any
mode anywhere sounds excellent and
makes good horse sense. The bureau-
crats and the ARRL will hate you and

villify you for it, but | love you for it.

Paul L. Schmidt WOIDP
Bloomfield IN

It seems that every simple QRP rig
is meant for 40 meters. | wish some-
one would design a simple transmitter
(with a complete parts list) for the 15
or 10 meter Novice bands.

The only thing | have against 40
meters is all those u-hum foreign
stations. It's almost impossible to find
a section of the band that’s clear.

Whoever had the idea of combining
broadcasting and amateur stations is
off his or her rocker!

I'm 14 years old, and am waiting
for my Novice test to arrive.

John Halliwell
Hampton TN

P.S. This letter was inspired by your
editorial in the July issue of 73 |
hope it meets your standards of com-

plaining.

ANTI-737

Having been a member of the
ARRL for two vyears, | was never
exposed to the “other side' of ham
radio — that is, until a friend gave me
a couple of back issues of 73.

Now a subscriber, | find 73 an
entertaining as well as useful maga-
zine. However, | have a few sug
gestions which | think would make a
good thing better. First (and most
annoying), is the fact that you rarely
(if ever) publish an anti-73 letter in
your “‘Letters” column (and don't tell
me there aren’t anyl). Even QST has
one or two anti-ARRL letters in their
correspondence column — even
though they obwiously disagree. Sin-
cere negative criticism is a useful twol
— and should be voiced,

Another problem is one you rightly
accused OST of — too technically-
oriented copy. Lately, 73 has more
closely resembled an RCA TTL
manual than a ham magazine — how
about some basic projects?

One thing which | was at first
opposed 1o, but later very much
pleased with, is the |/0 section.
Although some articles are out of my
reach, 73 has effectively introduced
me to microprocessors which | soon
hope to become involved in.

Another advantage of 73 over OST
is 73's lack of dull columns of call
letters, contest results, “News and
Views,” etc. QST wastes half an issue
each month an this. Ugghh!!

As far as OST goes, | find it a
worthwhile magazine because it gives
current news, has some basic and
practical articles each month, has
want ads, and is published by the
ARRL, which, although it is not the
best organization and is not totally
agreeable with my views, is still
worthy of my support.

S0, all in all, | think | speak for at
least a few hams when | say 73 and

OST are both good and worthwhile
magazines, and contribute to the safe
growth and support of our hobby.

Brian Rackham WA7ZHJ
Scottsdale AZ

P.S. Notice how | didn't even bring up
the fact that 73 has published CB ads
(a commercial sellout?) and QST
hasn't. And notice how | didn't men-
tion how, as you stated, “informing
CBers is our duty as hams.” | didn't
say, “no, it isn't — it is our duty to
convert CBers to ham radio?”” Don't
worry, | won't say it

Well, Brian, I've been reading QST for
over 40 years now ... its okay.
Regarding anti-73 letters ... yes, we
got one fast month . . . it wasn't very
interesting. — Wayne.

OFF TARGET IV

Just a quick note to tell you guys
what a great magazine you put out.

Nnv‘ that |'ve got your attention, |
also want to complain about Trigger
Electronics. 7 weeks ago | ordered
two measly Novice band crystals for
$6.30. According to my canceled
check, they cashed it 3 days later and
| haven't heard from them since. After
phone calls and letter writing, | finally
had to go to the Better Business
Bureau. It would have been quicker to
have my local supplier back order it
from the factory. Fine way for a new
Novice to start out — shining new
equipment and no crystals. Oh, well.

Keith Payea WN 1TWWX
Fitzwilliam NH

STUCK UP

| am glad to see all of the ham
magazines finally covering the CB
scene. | cannot say that | am in total
favor of CB, but | see the need for it
and understand the reason for its
popularity.

| have had a CB license since 1961,
obtaining my amateur license in 1965
and FCC Commercial license in 1968.
| will not in any way have a CB rig in
my house, but on the other hand | go
nowhere in my auto without one.

On a recent 5028 mile trip from the
west coast back east and back through
the northwest, | became more cor-
vinced that the majority of hams are
stuck up. | met very helpful hams in
all states, especially Denver, Salt Lake,
Oklahoma City and Phoenix. How-
ever, in general they wouldn’t even
talk. In many cases, QSOs on a re
peater would stop, and then several
minutes later | would hear, "“Well,
guess that "'nut’ is gone — now we can
continue.” The number of closed re
peaters is amazing.

On the other hand, | never met an
unfriendly CBer. Some rough language
many times, but at least an answer.

Also, there is always someone mon-

Continued on page 18
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Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Arco NJ 08004

IARS/CHC, FHC, SWL-CHC,
HTH QSO PARTY
Starts: 2300 GMT Friday,
November 5
Ends: 0000 GMT Monday,
November 8

An SASE to KBBX will bring more
detailed information, Contest is open
to all amateurs and SWLs worldwide.
Same station may be worked on each
band and mode; SSB and AM are
different modes.

EXCHANGE:

QSO Nr., RS(T), name, CHC/FHC
Nr., US state and county or similar
division. Non-members send "HTH"
instead of CHC/FHC nr.

SCORING:

For CHC — 1 point per QSO with
other CHCers, 2 points if HTHer, and
1 additional point if YL, B/P, FHC,
Novice, CHC-200, Merit or Club sta
tion, or if on VHF/UHF. Double
above points if QSO is out of own
country. For HTH — contacts with
other HTHers count 1 point, with
CHCers count 3 points. Rest same as
above, For SWL — use same as above
depending on whether CHC or not,
MULTIPLIERS:

Each different continent, country,
ITU zone and US state (counted only
once).

FINAL SCORE:

Multiplier times total points is final
score, Multi-operator stations divide
score by number of operators.
FREQUENCIES (for US and DX as
allowed):

Cw: 3575, 3710, 7070, 7125,
14075, 21075, 21090, 21140, 28090,
28125.

Phane: 3770, 3775, 3790, 3943,

CON

3960, 7070, 7210, 7260, 7275,
14320, 14340, 21360, 21440, 28620,
50.1-50.5, 145-147.

AWARDS:

Hundreds of certificates and
trophies in all categories and divisions
are awarded. An SASE will bring
further information. Send all requests
and logs to: International Amateur
Radio Society K6BX, PO Box 385,
Bonita CA 92002. Logs should be
mailed within 15 days after the close
of the QS0 Party.

RSGB 7 MHz DX CONTEST
Phone
Starts: 1800 GMT Saturday,
November 6
Ends: 1800 GMT Sunday,
November 7
EXCHANGE:

Report and serial number, starting
with 001.

SCORING:

Non-British Isles stations score 5
points for each contact with the
British Isles; those outside Europe
score B0 points. All may claim a
bonus of 20 points for each British
Isles numerical prefix worked (G, GC,
GD, GI, GM, GW - 2, 3, 4, b5, 6).
Contacts with stations using GB pre
fixes will not count for bonus points.
AWARDS:

Non-European stations must make
at least 10 Q50s to qualify for an
award,

LOGS:

Logs and entries must be addressed
to the HF Contests Committee, c/fo J.
Bazley G3HCT, Brooklands, Ullenhall,
Solihull, West Midlands, England, to
arrive no later than December 29th.

LEN|

IARS/CHC/FHC/HTH QSO Party
RSGB 7 MHz Contest — SSB
ARRL Sweepstakes — CW

YL Anniversary Party — Phone

¥YLRL DX-YL to Stateside YL Contest — CW
YLRL DX-YL to Stateside YL Contest — Phone

Nov 13- 14 European DX Contest — RTTY
Nov 13 - 14 Delaware QSO Party

Nov 13-14 Missouri QSO Party

Nov 14 International OK DX Contest
Nov 20 - 22 ARRL Sweepstakes — Phone
Nov 20 - 21 All Austrian Contest

Nov 27 10 Meter Ground Wave Contest
Nov 27 - 28 CQ Worldwide DX Contest — CW
Dec4-5 ARRL 160 Meter Contest
Decd4-5 TAC Contest

Dec 11 - 12 ARRL 10 Meter Contest

Dec 31 Straight Key Night

Feb 19 - 20 YLRL YL-OM Contest — Phone
Mar5-6 YLRL YL-OM Contest — CW
Apr12-13

Apr 26 - 27

* = described in last issue

\
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ARRL SWEEPSTAKES
CwW
Starts: 2100 GMT Saturday,
November 6
Ends: 0300 GMT Sunday,
November 8
Phone
Starts: 2100 GMT Satutday,
November 20
Ends: 0300 GMT Sunday,
November 22

Sweepstakes is sponsored by the
ARRL and is open to all amateurs in
the US, US possessions, and Canada.
No more than 24 hours of operation
are permitted during the 30 hour
contest period, Time spent listening
counts as operating time and OFF
periods may not be less than 15
minutes. Times on and off as well as
QS0 times must be entered in the log.
Each station may be worked only
once, regardiess of band,

CLASSES:

All entries will be classified as
either single or multiple operator sta-
tions. Single operator stations will be
further classified by input power:
Class A = 200 Watts dc or less, Class B
= above 200 Watts. All ARRL
affiliated clubs may also participate in
the club competition.

EXCHANGE:

Number, precedence, your call, CK
and ARRL section. Send A for prece-
dence if power is 200 Watts dc or less,
otherwise send B. For CK, send the
last 2 digits of the year you were first
licensed,

SCORING:

Score 2 points for each completed
QSD. Final score is sum of QSO
points multiplied by the total number
of ARRL sections plus VEB (max
715).

AWARDS:

Certificates will be awarded to the
highest scoring Class A entry and the
highest scoring Class B entry in each
section, provided there are at least 3
single operator entries or the score is
10,000 points or more. Certificates
will also be awarded for high scoring
Novices and Technicians. Multi-opera-
tor entries are not eligible for certifi-
cate awards and will be listed separ-
ately in the results.

FORMS:

It is suggested that contest forms be
obtained from ARRL, 225 Main 5t
Newington CT 06111. All entries with
200 or more QSOs must have a
cross-check sheet to check for dupli-
cate QSOs. Each log must show date,
QSO time, times on/off, exchanges
sent and received, band and mode.

Note: These rules were taken from
last year’s contest.

EUROPEAN DX CONTEST
RTTY
Starts: 0000 GMT Saturday,
November 13

B

Ends: 2400 GMT Sunday,
November 14

Rules for the contest are the same
as for the Phone section, with one
exception: In the RTTY section, con-
tacts with one’s own continent are
permitted and count 1 point per QS0
Multipliers will be counted as before.

Complete rules appeared in the
August issue on page 11, Briefly, the
basic rules are as follows:

Use all bands 3.5 through 28 MHz,
with only 36 hours of operation out
of the 48 hour contest period for
single operator stations. The 12 hour
rest period may be taken in up to 3
periods. Classes include single oper-
ator (all band), and multi-operator
with single transmitter.

EXCHANGE:

RST and progressive QS0 number
starting with 001,

SCORING:

Each QSO will count 1 point. A
station may be worked once per band.
Each QTC (given or received) counts 1
point — see August issue. The multi-
plier for non-European stations is the
number of European countries
worked on each band. Europeans will
use the ARRL countries list. In addi-
tion, each call area in the following
countries will be considered a multi-
plier; JA, PY, VE, VO, VK, W/K, ZL,
Z2S, UAS/UAB. The multiplier on 3.5
MHz may be multiplied by 4; the
multiplier on 7 MHz may be multi-
plied by 3; the multiplier on 14/21/28
MHz may be multiplied by 2. The
final score is the total QSO points plus
QTC points, multiplied by the sum
total multipliers from all bands.
AWARDS:

Certificates to highest scorer in
each country, reasonable score pro-
vided. Continental leaders will be
honored, Certificates will also be given
to stations with at least half the score
of the continental leader.

LOGS:

Use a separate log sheet for each
band. Logs for the RTTY section
should be mailed no later than Decem:
ber 1st. North American stations may
send their contest logs to: H. E. Weiss
WAIKWD, 762 Church St., Millers
burg PA 17061, USA. All others
should send their logs to: WAEDC -
Committee, D-B95 Kaufbeuren, Post-
box 262, Germany.

DELAWARE QSO PARTY
Contest periods:

0001 to 0600 GMT & 1600

to 2200 GMT November 13

0001 to D600 GMT & 1600

to 2200 GMT November 14

This year's Delaware QSO party is

sponsored by the Delaware Amateur
Radio Club, W3SL. Stations may be
worked once per band, per mode for
QS0 points.
EXCHANGE:



Delaware stations will send QSO
number, RS(T), and county. All
others send RS(T), ARRL section, or
country.

FREQUENCIES:

CW: 3660, 7060, 14060, 21060,
2B160.

Phone: 3975, 7275, 14325, 21425,
28650,

Novice: 3710, 7120, 21120, 28160.
SCORING:

Delaware stations scare 1 point per
@S0 multiplied by the total number
of sections and countries worked.
Qutside Delaware score 5 points per
DEL QSO times 1 for one county
worked, 3 for two counties worked,
or 5 for all three DEL counties
worked (DEL counties = Kent, New
Castle, and Sussex).

ENTRIES AND AWARDS:

Appropriate awards will be given
along with a certificate for working all
three DEL counties. Mailing deadline
is Dec. 31, 1976. Send logs to John
Low K3YHR, 11 Scottfield Dr.,
Newark DE 19713, Include an SASE
for results or the W-DEL award,

MISSOURI QSO PARTY
Starts: 1800 GMT Saturday,
November 13
Ends: 2300 GMT Sunday,
November 14

The 13th annual QSO party is
sponsored by the St. Louis Amateur
Radio Club in an effort to activate
some of the hard to get Missouri
counties. The same station may be
worked once per band and mode.
Missouri mobiles will count separate

from each different county.
EXCHANGE:
QSO Number, RSI(T), and QTH;

county for MO stations; state, pro
vince, or country for others. MO
mobiles start with #1 from each
county activated.
FREQUENCIES:

3540, 3910, 7040, 7240, 14040,
14280, 21110, 21360, 28110, 28600,
50-50.5.

SCORING:

Score 1 point per QSO; MO stations
multiply contact points times number
of states, provinces, and countries;
others multiply by number of MO
counties (115 max). MO mobiles total
separate score from each county acti-
vated.

AWARDS:

Certificates to top scores in each
state, province, country, top 10 MO
entries and top 3 MO mobiles,
ENTRIES:

Mailing deadline for logs is Decem-
ber 15th. Address all entries to: St.
Louis ARC — KOLIR, 842 Tuxedo
Blvd.,, Webster Groves MO 63119.
Include an SASE for results.

INTERNATIONAL OK DX
CONTEST
Starts: 0000 GMT Sunday,
November 14
Ends: 2400 GMT Sunday,
November 14
The participating stations work sta-
tions of other countries according to
the official DXCC Countries List.
Contacts between stations of the same

country count only as a multiplier,
but @ points. All bands from 160 to
10 meters, CW and phone may be
used. (OK stations are only licensed to
operate CW on 160 meters.) Cross
band as well as cross-mode contacts
are not valid.

EXCHANGE:

Exchanges consist of a 4 or 5 digit
number indicating the RS(T) and ITU
zone,

SCORING:

A station may be worked once only
on each band. A complete exchange
of codes counts one point, but three
points for a complete contact with a
Czechoslovak station (except as noted
above for stations in the same coun-
try). The multiplier is the sum of the
ITU zones from all bands. Final score
15 then the sum total of contact points
times the multiplier.

CATEGORIES:

A — single operator, all bands; B —
single operator, one band; C — multi-
operator, all bands, Any station oper-
ated by a single person obtaining
assistance, such as in keeping the log,
monitoring other bands, tuning the
transmitter, etc., is considered as a
multi-operator station. Club stations
may work in category C only.
AWARDS:

A performance list of participants
will be worked out by the contest
committee for each country. A certifi-
cate will be awarded to the top
scoring operators in each country and
each category. The “100 OK" award
may be issued to stations for contacts
with 100 Czechoslovak stations, and
the *‘S6S" award (and/or endorse-
ments for individual bands) may be
issued to a station for the contacts
with all continents. Both awards will
be issued upon a written application
in the log. No QSL cards are required
for either award,

LOGS:

A separate log must be kept for
each band, and must contain date and
time in GMT, station worked, ex-
change sent and received, points (@, 1
or 3), and ITU zone (with the first
Q50 for that zone only). The log
must contain in its heading the cate
gory of the station (A, B or C), name
and callsign, address and band or
bands. Also, indicate the sum of con-
tacts, QS0 points, multipliers and the
total score of the participating station,
Each log must be accompanied by the
following declaration:

| hereby state that my station was
operated in accordance with the rules
of the contest as well as all regulations
established for amateur radio in my
country, and that my report is correct
and true to the best of my belief,

Logs must be sent to The Central
Radio Club, Post Box 69, Prague 1,
Czechoslovakia — postmarked no later
than December 31, 1976. A list and
map of ITU zones is available for 2
IRCs from the same address.

ALL AUSTRIAN CONTEST
Starts: 1900 GMT
November 20
Ends: 0600 GMT
November 21

¢

finished 6th.
G3FXB 111,500
LZ1SS 107,863
HASRU 79.461
XNIKE 72,874
DK2BPO 71,295

sUL

RESULTS OF 1975 TOPS CW CONTEST

The top 10 scorers of a field of 173 are shown below. It is interesting to note
that WISWX was the only US station listed anywhere in the results — he

WISWX 63,712
YU3STJA 62,315
DL1BU 61,1562
OHILA 63,912
DM3YBF 50,687

The contest is open to all amateurs;
power input must be in accordance
with licensing regulations. All contacts
must be on 160 meters, on CW only.
Foreign stations use the call “"CQ
OE,” Austrian stations will use the
call ""CQ TEST.” The authorized sub-
allocations for Austria are:
1.823-1.838, 1.854-1.873,
1.873-1.900 MHz,

EXCHANGE:

RST and QSO number starting with
001. Each exchange must be con-
firmed by repeating the exchange
code.

SCORING:

Every completely logged QSO
(date, time in GMT, frequency in
MHz, call of station, exchanges given
and received) counts one point. Multi-
pliers are 2 points for every Austrian
“Bundesland” (OE 1 — 9), and one
point for every prefix. Multiply QSO
points times multipliers for final
score, Every station can be contacted
only once. If a station is contacted
twice, the second QSO must be clearly
marked as a duplicate and does not
count,

ENTRIES:

Logs must be postmarked no later
than December 15th and sent to:
Landesverband Salzburg des OVSV,
“ADEC 1976,” c/fo Ing. Wolfgang
Latzenhofer OE2LOL, Pfeifferhof-
strabe 7, A-5020 Salzburg, Austria.

10 METER GROUND WAVE
CONTEST
9 pm to 1 am local time,
November 27

This is the 24th annual contest
sponsored by the Breeze Shooters of
PA. All modes are permissible with
points determined on a distance and
input power basis. Separate awards for
leaders in four circular zones centered
on downtown Pittsburgh PA. Mobiles
and Novice/Technician also compete
for separate awards. Logs must be
postmarked no later than December
B6th. Log sheets and complete rules are
available from Richard Evanuik
WA3LUM, 311 Evergreen Ave., Pitts
burgh PA 15209,

CO WW DX CONTEST — CwW
Starts: 0000 GMT Saturday,
MNovember 27
Ends: 2400 GMT Sunday,
November 28

The contest is open to all amateurs

and all bands. 160 to 10 meters may
be used. Stations are permitted to
contact their own country and zone
for multiplier credit. The CQ Zone
map, DXCC and WAE country lists,
and WAC boundaries are standards,
CLASSES:

Single Operator — single or all
band; Multi-Operator — single or
multi-transmitter (all band only).
Also, club competition.

EXCHANGE:

RST and Zone.
SCORING:

Contacts between stations on
different continents count 3 points.
Contacts between stations on the
same continent but different countries
count 1 point. For North America
stations only, contacts between sta-
tions within NA count 2 points. Con
tacts between stations in the same
country are permitted for multipliers
but do not count for QSO points. The
multiplier is the total number of
different zones and countries worked
on each band. Final score is the sum
of QSO points times the total multi-
plier.

AWARDS:

First place certificates will be
awarded in each class in every partici-
pating country and in each call area of
the US, Canada, Australia, and Asiatic
USSR, Final results will be published
in £0. To be eligible for an award a
single operator station must show a
minimum of 12 hours of operation.
Multi-operator stations must operate a
minimum of 24 hours. A single band
log is eligible for a single band award
only. Second and third places will be
awarded if warranted. There is also a
long list of wrophies that will be
awarded.

LOGS:

All times in GMT. Indicate zone
and country multiphers only the first
time worked on each band. Check for
duplicate QS0Os and correct QSO
points and multipliers. Use a separate
log sheet for each band. For official
logs, summary sheet, and zone maps,
send a large SASE to: CQ WW Contest
Committee, 14 Vanderventer Ave.,
Port Washington, L.I., NY 11050.

Logs should be postmarked no later
than one month after the contest and
should be sent to the address above.
Indicate phone or CW on the en-
velope.

Note: These rules were taken from
last year’s contest.
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itoring the CB channels, where, even
though | could raise a repeater at all
times on the trip, 9 out of 10 times no
one was around. Of course, the num-
ber of CBers vs hams accounts for
this.

| feel the problem with the ham
ranks is the typical ham who looks
down on the CBer. Here at Norton
AFB, San Bemardino, California, we
have combined the amateur radio
club, CB radio club and MARS sup-
port group. Since the CB club’s start in
March, 1976, approximately 30 CBers
have gotten their ham tickets. Most
CBers want ham tickets to get off the
crowded CB bands. They need the
help of a few amateurs to do so.

| hope more amateurs will help,
because if they don't, the ham bands
will become CB bands when the Com-
municator licenses are granted, if
these CBers are not properly trained.
As an added note, in this area 1 of 4
CBers also holds an FCC Commercial
license, where it's lucky to find 1 in
25 hams with a Commercial ticket. |
realize this is a special group of hams
and CBers on a military installation,
but would be willing to bet that,
overall, 1t's pretty close to the same
percentage. Thus, the CBers are inter-
ested in electronics — maybe much
more than many amateurs | know,

| think more ham clubs should
sponsor CB clubs, and then many of
our problems would be solved —
especially in attitudes on both sides,

Lee Wm. Cook
AFBBWNIK/WABWNK /6
Norton AFB CA

Congratulations on a fine publica-
tion: 73 is the first special interest
magazine | have encountered that
covers a broad range of topics without
losing the beginner or the expert, and
your ad layout is superb as it does not
dominate the content. One criticism,
however — with the pages and pages
of copy that obviously go into the
editorials, when does the editor have
time to edit/

One thing that really caught my eye
was “"Hamburglar.” The key here is
common sense. 1o reiterate:

1. Do not talk about your
equipment on the air. We all
like to boast about our
prized belongings, but re-
member that monmitorning
the airwaves is fair game
and you have no idea who is
listening — especially on 2
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2. Anticipate being ripped
off. Wire your shacks and
cars for “sound.” It won't
guarantee safekeeping, but
the chance of catching or at
least scaring off the culprit
will increase tenfold. It's
merely low cost insurance,
3. If you're operating 2
meters mobile (and it’s
most likely you are}, take a
look at vyour installation
from about 20 feet away.
Glance through the window
at your rig. You'll really be
startled at the resemblance
it all has to a CB setup,
especially if you have a 5/8
wave or collinear whip. So
if you think you've been
ripped off by the all-too-
common CB thief, you can
really kiss your rig good-
bye, as somebody will even-
tually hook it up to a CB
antenna and blow the final
sky-high.
4, A word to the wise is
sufficient. If you think
there is dirty work afoot
(you people in central
Colorado should pay atten-
tion), get the word around
— gquick — and use the
telephone, Stay off the air
and hide vyour gear, and
with more emphasis, stay
off the repeaters. During
such times it is important to
stay low. It's kinda like a
scant bathing suit — the
more people who know
means a better chance of
getting burned . . .
| heard somewhere among the pages
of the 8/76 issue some grousing (albeit
minor} about the intermod on 2
meters. What are you guys complain-
ing about? | am one of those black
sheep of the communications world, a
scanning monitor listener, and vyou
have never heard intermod like you
get on 99-44/100% of the commer-
cially available scanners. Front ends
on most of this equipment are as
broad as barns and the i-f filtration is
no better. Try this — take one ham
broadcasting at about 144 MHz and
one police department dispatching at
just under 155 MHz. If the difference
happens to be 10.7, scanner users may
as well turn ofi the power, because
the first f is swamped and the bad
filtration in the 2nd i-f helps matters
little. (I’'m not pointing any fingers —
the same thing happens with police
and commercial mobile telephone at
165 MHz.) At any rate, it's bad,
especially here in the Los Angeles area

where there is an unusually high con-
centration of rf in the 144-174 MHz
range.

In closing, I'll admit that | am not a
ham, but that | would like to become
one. Only one thing is stopping me —
the CW requirements (| can already
see thousands of you ready to jump
on my case). | cannot see why | have
to relive the history of radio commun-
ications via International Code and
flea power when my primary interests
are FM radiotelephone and data com-
munications on 2 meters and above
(with a special weakness for omni-
directional work on % meter). Some-
day, | hope, the regulations will be
relaxed and amateur radio will be
allowed to catch up with the rest of
the communications world.

Michael C. Musick
3102 W. Monroe Ave
Anaheim CA 92801

HAMM ACT?

How about adding additional
counts to the indictments in “Ham-
burglar,” e.g., Purloined, Heisted. If
transported across state lines, is it a
violation of the Hamm Act?

Nubar Tashjian KBKVX
Oakland CA

BUG VI

| enjoyed your “fast shuffle” edi-
torial in the September 73, and
“them's my sentiments,” exactly!
Like we are being administered by a
bunch of kids. Perhaps with a new
consumer-oriented administration we
will fare better!

There was an error in my letter that
was published in that issue com-
menting on your |/O editorial, in that
my draft did not correctly get trans-
lated into the final copy. We have the
potential to accept ASCII at the ATV
repeater, but pending an OK on our
petition or similar RMs, individual
amateurs may not transmit ASCII
except through OSCAR. The same
action, however, could be triggered by
any other means, such as CW combin-
ations, RTTY, etc., though clumsier.

In this connection, you might
check on touchtone pads, and Part
97.117. If | read it right, you could
also get a pink ticket for using that

unauthorized code. And thousands
per day, too!

Charles E. Spitz W4API

Arlington VA

WORTH ITS PAPER

Help! Your mag is great, but the
advertisers don’t want to know about
export orders. | have an import permit
for R5000.00 (about seven thousand
dollars) but no one answers my
letters. You should try getting on
moonbounce with the parts available
here. | want to import just about
anything in ham gear for the guys

here, so perhaps you have a few good
people to recommend,

We have a new repeater here in
Johannesburg, and 2 is going crazy
with A2C, 7P8 and 3D6 all getting in
on the act. The frequency s
145.05/65 for anyone coming this
way.

Next problem — l've just received
your April issue a week earlier than
usual.

Keep up the good work. At 3
dollars a copy there's only one mag
that's worth its paper as far as I'm
cancerned.

C. R. Newport ZRG6CW
Northcliff, South Africa

FIVE YEARS AHEAD

| would first like to say | truly
think that 73 is five years into the
future as to where ham radio will be,

When you first started putting out
73 with the new |/O computer sec-
tions, | thought it was a big waste of
space and at one point | was thinking
about not even renewing my subscrip-
tion {(as you could tell by the big lag
of time after my last subscription
terminated until | sent in my 3 year
subscription). | now have a minute
understanding of ICs, and | am devel-
oping an interest in computers for
which your /0 section proves to
mature my interest. If | remember
right, my interest in ham radio started
with me reading publications about
ham radio. Could it be possible that
after reading your 1/O section for a
few more months | might wish to
purchase a computer?

Steve Branom WB@OIS
Des Peres MO

WRITTEN CRAZINESS

The written craziness appearing in
the first three issues of 73 delivered to
my door has prompted me to send in
my $8.00 so that maybe | can under-
stand the present by reviewing the
past. After reading only official
ARRL books, my closed mind was
opend to a breath of fresh air upon
my initial exposure to a copy of 73.
Aren‘t the low bands all there is to
ham radio? After reading all the
ARRL books | thought | was second
best with my little Technician license,
but after reading your articles | realize
I’'m right on top of the heap. After all,
| was only looking for some depend-
able local communication when |
sought the Tech ticket, not a way to
talk to some people |'ve never even
met in some country | have never even
heard of.

| started this course after being in
the middie of CB here in Memphis for
the past ten years. Neighbors used to
speak under their breaths as my
brother and | drove by, calling us,
“Those funny people with those
strange radios in their cars and those
funny antennas.” Then, at the precise
moment of my life when | was ready



to sell out of CB, a friendly ham
introduced me to a handie-talkie. |
was hooked. No more would | have to
call for my friends in vain on the CB
when their units wore off. With an HT
all | needed to do was punch up the
patch and ring their phone. Total
communications right in the palm of
my hand.

Well, I'm into it now and with
about two hundred avid listeners on
the two meter autopatch repeater |'m
a little bit shy about calling my CB
friends who think it's cute to say 10-4
on two meters. And the guys on the
machine have had their clique st up
for at least a hundred years and don't
have a thing in common with a con-
verted CBer, so even with a handful of
total communications I'm still stuck.

| work with CB everyday in my job
at the local shack, so | know what it
is, and | know what two meters is here
in Memphis. Both are a real strikeout.
You've been pushing both, but from
my position neither one is worth the
pushing. The real friendly folks who
enjoy the art of conversation and
enjoy listening to other people talk
are the people in Memphis on six
meters.

With a new six meter repeater and
an ever-expanding club as a result of
the six meter repeater — not 1o
mention the two meter repeater of
theirs now going through testing —
this is the real home of amateur radio
in our community, As usual, about
half the ham population in our town
is ignoring it,

So maybe that's why | still read
your magazine — kindred spirits?
Your brick wall at the ARRL is just
about as big as the brick wall our
group runs into every time we try to
do something with another ham group
here in town. If it's not pickiness, it's
personalities they're objecting to.
Cooperation is the key to success (to
coin a phrase), and if there weren't a
few good hams in the two meter
group, | doubt if anything would get
done by a combination effort. God
bless ‘em. 73s to 73. Ship my 20 back
issues quick and I'll keep reading your
mag, no matter how many computer
articles you put in.

John Wood WAA4BPI
Memphis TN

P.S. By the way, check out the QST
covers for July and June, 1976. Each
story the cover promotes is in the
other issue. The June “Amateur Radio
at the Olympics'’ story is found in the
July issue on page 50. The July story,
“The ARRL Nat'l Convention, Den
ver,” is found in the June, 1976, issue
on page 53. Obviously you've noticed
it, but since you didn't mention it in
your September, 1976, issue, |
thought I'd pass it along. Hope it gives
you a laugh — it did us.

Okay on the QST cowvers ... I hadn’t
noticed. Re 2m vs. CB vs. other ham
bands . .. | suspect that we will get
out of our hobby about what we put
into it. Since most of my operating
these days is while I'm driving, and
since the driving process takes much

of my attention, |'m afraid that con-
tacts with me on 2m or CB are
probably pretty dull. Any other
readers with ideas on this? — Wayne.

On reading the 1/O Editorial in the
August 73, | felt it necessary to let
you know how much the 1/O features
are appreciated by some of us in the
UK.

Here, as in most of Europe, the low
end of the computer market has been
neglected, and our present awareness
of trends in the US of what must
eventually turn out to be an enormous
worldwide market is largely due to the
features and advertisements that have
appeared in /3 since November 1975.

My experience with a modest 6800
kit convinces me that you are per-
fectly correct in foreseeing a growing
use of microprocessors in amateur
equipment, and | only wish that we
found it easy to import some of the
“goodies” that are advertised 50 tanta-
lizingly in your magazine.

You mention that a new magazine
covering the computer hobby field
may be introduced, and | hope that
when this happens, the 73 agent in the
UK will be able to handle
subscriptions to it.

Finally, as a radio ham with a
professional connection with large
computer systems, | would like to say
a sincere thank you to 73 for what has
appeared so far, and for what | hope
will continue to appear in the future.

W. D. Oid G3CZZ
Camborne, Cornwall
England

HELL-BENT?

Would you please explain to me
why you and other magazines seem so
hell-bent on recruiting new members
to ham radio? | am sincere when | say
| really do not see any advantage to
me by increasing the clutter on the
air. Of course, | can see why you
would want an increase — for more
business, of course — and | don't
blame you.

That goes for manufacturers of
equipment — also more business. But
why should | encourage people to be
new hams? Have you ever tried to get
on 20 meters around 6 o’'clock in the
evening? Have you ever heard the
incredible pileups when DX starts to
come in? The QRM is impossible.

| am not trying to be sarcastic with
this letter. | really would like to know
why it is to my advantage t0 en-
courage new hams. You may use this
letter if you want to — possibly others
may feel like | do.

Harry Torossian WBS8SWD
Dearborn Hgts Ml

Well, Harry, though parts of 20m may
be overoccupied, even at pesk hours
of activity there are large parts of our
ham bands which are almost unused.

The “use it or lose it”" theory is a valid
one, and the fact is that we have far
too few amateurs to use the channels
aflocated to wus. When you have
trouble getting through on 20m, you
might tune up rto 15m and be amazed
at the wide open (unused) spaces. If
that doesn’t impress you, then tune
the 1.7 MHz of 10m and listen to
nothing. Up on 6m there is maybe
500 kHz of activity and 3.5 MHz has
very, very little. In most areas of the
country 144-146 is dry. And with the
exception of a handful of pioneers
and a few pioneering repeaters,
220-225 MHz (the band manufac-
turers want for CB) is empty. 420-440
is dry in many areas ... and above
1215 MHz what have we? It does me
no good to print a lot of articles
exhorting hams to use these bands, for
if they do then we will have less use of
the other bands. We are spread so thin
as it is that about 50% of the Z2m
repeaters are  hurting badly for
activity. If yvou want to really feel
lonely try going on 6m or 220 MHz
repeaters ... with a very few excep-
tions. Yes, we are in great need of
amatewrs if we are going to hawve
reasons to hold our bands ... or (o
get more bands. If we continue to
force all newcomers to come into
amateur radio via the lowband $800
transceiver route (Novice license), we
will end up with more and more
famming of the few low band frequen-
cies and a continuation of the wide
open VHF and UHF ham bands. Yet,
with the discontinuance of the mail
order Tech license, this is exactly
what the FCC has brought about. —
Wayne.

LESS AND LESS

First, thank you very much for the
copy of the July issue. | have a
subscription, so | got to see my article
on computer Morse when it first came
out. When that other copy came, |
had further proof you and your staff
have it where it counts — concern for
people. You encouraged (almost
cajoled) me into writing the article
with your editorial calls for attempts.
Then, to my astonishment, you pub-
lish it, my first ever attempt at pub-
lishing anything. Now, you make sure
| have an extra copy to remind me to
write more and better. Thank you all,
very, very much.

The rest of this you may use in
your Letters department if it would
be of any value to your readers.

After reading three or four edi-
torials of yours saying CB is not all
that bad (or is it not all CB is bad) and
talking with some local search and
rescue people to make sure, | mailed
in a CB application on 31 May. |
settled down to wait the four months.
Then | got the info on temporary
licenses, filled out a form, bought two
walkie-talkies for use on my im-
pending wvacation. | considered
“bending the rules” after my 60 days
were up. Then | realized that the main
complaint against CB is people

“bending rules” to one degree or
another. | resolved that | would not
attempt to face that moral issue until
| actually was tempted to operate
illegally. On 12 July my license
arrived to the relief of my overtime
conscience. 43 days' delay, and since
my license was approved on 23 June, |
suspect that a large part of that was in
the postal system. It seems that the
FCC is responding to the flood of CB
applications. | wonder what else they
will be doing for that large block of
people.

By the way, out here | have never
heard more than five channels busy at
any one time. Occasionally, | hear
callsigns used. | haven't heard a foul
mouth or a conversation | wanted to
join yet. My wife and | have found
our walkietalkies extremely useful,
and we will continue working with
search, rescue and service groups.

The article by Fields in the Septem-
ber issue (“"How to Catch a CBer,”” pp.
74-77) was first rate. | learned a lot
about CB from that article. | think we
have to incorporate anything from CB
that will serve a useful purpose. If we
don’t start selling ham radio on its
merits, CB will remain in the spot-
light. That means they will get the
publicity and praise that leads to
support in Congress and at the FCC.
That means more goodies for them —
which leaves less and less for us.

James Whitfield
Edwards AFB CA

SNEAKING ONE OVER

Finally, through Docket 20282, the
FCC does something positive for ham
radio. | am referring to the provision
in the docket which allows for
Novices to use 250 Watts of power. It
also restricts other classes of licensees
from using more power than that in
the Novice portions of the bands.

| agree with you that now Novices
can purchase the latest state-of-the-art
transceivers. This will definitely aid
Novices in the crowded bands.

After reading of these changes in
the ham magazines, | went out and
bought a new Yaesu FT-101E with
accessories. | spent about $1000 on
this rig. | am expecting my Novice
ticket soon, if the FCC ever finishes
grading it and issues my ticket.

What | wanted to inform your
readers of is that “Mother” ARRL in
the June 12, 1976, meeting of the
Executive Committee unanimously
voted to petition the FCC to recon
sider that portion of Docket 20282
dealing with the 250 Watt power
proposal for the Novice bands, | for
one am very disappointed with this
development. Not only have | invested
a considerable amount of money in
gear which today is legal, but tomor-
row may not be, but also the ARRL,
which is supposed to be looking out
for ham radio, is trying to sneak one
over on all prospective as well as
currently active Novices. What | really

Continued on page 38

19



New Products

NEW 5%, 6% DIGIT DIGITAL
VOLTMETER CHECKS AND
CALIBRATES ITSELF

Using two microprocessors, one for
measurement control and the other
for computation and remote program-
ming, this new fully-guarded, inte
grating Hewlett-Packard Model 3455A
Digital Voltmeter is a high-perfor
mance unit designed for bench or
systems use. It measures dc from 1 uV
to 1,000 volts, true rms from 10
microvolts to 1,000 volts, or, with an
optional average ac converter, from 10
microvolts to 1,000 volts average,
Resistance measurements cover from
1 milliohm to 15 megohms in §ix
ranges, either two or four wire. A
high-resolution mode uses 6% digits,
but for faster reading 5% digits are
used.

Use of a plug-in precision reference
enables the instrument to check itself
against the reference. Under control
of the microprocessor, it makes Its
own corrections. The reference unit
can be easily removed from the
3455A and calibrated periodically. A
self-test feature verifies operation of
the dc circuits. If a problem is found,
it is easily analyzed using the fromt
panel display

Mathematical functions built into
the 3455A let the user offset, take
ratios, or scale readings so that read
outs are in physical units. A "%
ERROR"™ mode converts readings into
percent change compared to a pre-
determined reference.

De measurements are made at 24
readings per second (22 readings per
second for 50 Hz) with 1 microvolt
sensitivity. Greater than 60 dB normal
mode noise rejection is obtained on all
dc ranges. Dc accuracy is +0.0023% at
full scale.

FACE ARD
LIETEN

True rms measurements are made
1o 13 readings per second at fre
quencies above 300 Hz. True rms is
measured with best accuracy of 0.1%
over a 30 Hz to 1 MHz bandwidth.
Signals with a crest factor as high as
7:1 full scale can be measured.

Average ac measurements (op
tional) are also made up to 13
readings per second at frequencies
above 300 Hz. Average ac is measured
with best accuracy of 0.1% over a 30
Hz to 250 kHz bandwidth from 1 to
1,000 volts in four ranges with 50%
overranging. The Model 3455A can be
ordered with Option 001, which pro-
vides average ac instead of true rms, at
a reduced price,

Resistance is measured in s5iX ranges
from 100 Ohms to 10 megohms full
scale with best accuracy of 0.0025%
at full scale. Maximum current
through the unknown is less than 1
millampere. Internal circuits are pro-
tected against overvoliage.

Standard on the 3455A i1s an HP-IB
( Hewlett-Packard’s implementation of
|EEE-488) 1/O for systems operation.
The front panel indicators on the
3455A display range, function and
HP-1B status during remote operation.

The U.S. price of the Hewlett
Packard Model 3455A Digital Volt
meter, including true rms measure
ment capability, is $3200. Model
3455A with Option 001 replaces true
rms measurement with average ac
measurement and sells for $3000,
Hewlett-Packard Company, 1501 Page
Mill Road, Palo Alto CA 94304,

THE TF40 POCKET CRICKET

Sencore, Inc., manufacturer of elec
tronic test and measuring equipment,
has announced the release of an all
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new portable transistor/FET Tester:
The Patented TF40 Pocket Cricket.
Bob Bowden, Sencore’'s Marketing
Director, explained, "According to
ElA figures, more transistors and
FETs have been used in the last five
years than any other active com
ponent, which means the service and
maintenance of these components will
be an ongoing process for many years
to come, in both the consumer service
market (including radio, TV, stereo,
sound and communications) and the
rapidly expanding industrial MRO
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(Maintenance Repair Operations) and
medical test equipment markets.”

The tremendous need for a fast,
reliable GO/NO-GO test of transistors
and FETs was clearly demonstrated
by the overnight success of Sencore’s
patented TF26 Cricket transistor/FET
tester, introduced three vyears ago.
Since that time, the Cricket has
become the most popular transistor/
FET tester ever produced, with over
30,000 Cricket circuits in the field
today. The Cricket has established
itself as a standard in the industry for




speed and reliability.

However, there was a growing need
for portable testing capabilities for
numerous applications where on-site
transistor/FET testing is required,
such as field service work of medical
products (where ac power may not be
provided), consumer products service,
business machines service (copiers,
typewriters, and word processing
units), general maintenance of in-
dustrial equipment, mobile communi-
cations stations, avionics, and
numerous other applications. No re-
liable answer for this need for
portable transistor/FET testing was
available until now, with the patented
TF40 Pocket Cricket.

By implementing a low current
drain state-of-the-art design, the TF40
Pocket Cricket now incorporates the
99.9% reliable Cricket in a small,
compact, rugged design for the first
reliable, completely portable tran-
sistor/FET tester to meet this tremen-
dous need for field maintenance and
service of solid state equipment.

Mr. Bowden said, "“The Cricket
circuit tests all transistors and FETs in
seconds using a Sencore-patented uni-
versal phase inversion test based on
the fact that all transistors/FETs
amplify and invert a signal if the
device is properly working. Total
GOOD/BAD testing takes only
seconds and requires no setup infor-
mation. The test leads are connected
to the transistor in any order and the
test switch is rotated. If the transistor
is good, the Pocket Cricket will chirp
and the meter will read upscale.”” (The
test tone was added because the iest
can be made so quickly the meter may
not have time to read upscale.)

Once a transistor is known to be
good, the polarity can be determined
and a transistor can be distinguished
from an FET. This is extremely help-
ful in establishing a replacement part
of a schematic is not available. And,
the Cricket test circuit is 100 percent
safe to the tester, circuit, and user.

Many times a transistor will show
good gain, but not operate in circuit
due to inter-element leakage. To be as
reliable as possible, the Pocket Cricket
is designed to measure all individual
inter-element leakages on the meter
for a 99.9% reliable check of all
transistors and FETs. The Pocket
Cricket’s metered leakage test is ex-
clusive in pocket portable transistor
testers, offering the most reliable test
available for field use.

For the first time in a portable
transistor tester, all three transistor
leads can be identified, in seconds.
The exclusive lead D control is
adjusted until only one of two posi-
tions on the test switch indicates a
good transistor. The lead configura-
tion then can be read directly off the
coded test switch, This feature can
save time in determining proper basing
configurations, without the use of
reference material.

Included with every TF40 Pocket
Cricket is a specially-prepared training
tape explaining the overall operation
and application of the TF40. Mr.
Bowden explained, “The Pocket

Cricket is an extremely versatile, re-
liable instrument that will un-
doubtedly be used by thousands.of
people in plants, field job sites, large
service shops, and schools. The train-
ing tape is designed to give any new
operator the basic instructions he
needs to put the TF40 to work for
him as soon as possible. With such a
tremendous need for on-site servicing,
the patented Pocket Cricket should
receive tremendous response from all
areas of the electronic maintenance
and service markets, especially con-
sidering the low S98 price, plus the
fact that the Pocket Cricket carries
sencore’s 100 Percent Made Right
Lifetime Guarantee, insuring a life-
time of performance free from factory
workmanship error.” Sencore, Inc.,
3200 Sencore Drive, Sioux Falls 8§D
57107,

UC 1800 MICROCOMPUTER

The UC 1800 is a completely self-
contained microcomputer designed to
allow maximum ease of use.

It has significant value as a training
device in the construction and use of
computers in general, and as a device
for evaluating the application of a
microprocessor in new products,

The UC 1800 is completely assem-
bled and tested. As such, it has impor-
tant design cost saving advantages to
industrial users contemplating the use
of microprocessors in their products,

The comprehensive instruction
manual, simple straightforward soft-
ware instructions, self-contained key-
board, and four digit hexadecimal
display provide a package which
promotes rapid training and system
development.

All users will benefit from the
growth potential incorporated in the
UC 1800, External bus access allows
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future connection to a host of
peripheral devices and add-on memory
which can provide full mini-level com-
puter power.

The user of the OEM version will
find such features as full military
temperature range, low power CMOS,
single 3 to 15 volt supply and TTL
compatibility are decided advantages
in a wide range of product applica-
tions.

The outstanding features are: low
cost, built-in keyboard programming,
digital (hexadecimal] display for
address, memory contents, and 1/0
port, front panel control of interrupt,
DMA, 1/O flag, 256 byte RAM ex-
pandable to b65.5K bytes RAM or
ROM externally, low power consump-
tion, special circuit for saving memaory
content when unit is turned off, single
power supply, parallel and serial 1/0
data line capability, availability as
single PC hoard microcomputer with
or without on-board power supply for
OEM applications.

Applications include use as a com-
puter training device for schools and
industry, microprocessor application
demonstrator/evaluator, software
development trainer, household or
hobby computer, or small business or
industrial computer. The UC 1800
may also be used for process control,
laboratory automation, traffic con-
trol, and data communications.
Infinite Incorporated, PO Box 906,
1571 Center Street, Cape Canaveral FL
32920,

NATIONAL SEMICONDUCTOR
CORPORATION CONSUMER
PRODUCTS DIVISION ANNOUNCES
TV “ADVERSARY"” GAME

National Semiconductor, Consumer
Products Division, has announced it
has received FCC approval for its TV

R R R
e e

e
i

i i
Lt R e
A R e el o T Gt
B s Ford e R B
: e

and LM1889

game, “Adversary,” which was pre
viewed at the Consumer Electronics
Show in Chicago June 13-16, 1976.

The video game, ‘‘Adversary,”
features a choice of 3 playing fields:
Tennis — played by one or two
players on green court; Ilce Hockey —
played by one or two players on blue
ice; Handball — played by one or two
players on brown court,

All games are in full color, have
realistic sound effects when the ball or
puck strikes a surface, and offer a
choice of 3 individually-selectable
paddle sizes. Serves are controlled by
players, not by random. Scoring is
automatically displayed in large easy-
to-read numbers after each point is
scored, and is off during play. Con-
trols are individual, which enables
players to sit in a favorite chair to
compete.

“Adversary’’ offers 7 modes of
operation: 3 modes of 2 players, 3
modes of player against himself, and 1
mode with player against machine.

A special feature allows “time out”
during play without changing the
score. Play can be resumed at the
point where “time out’’ was called.

“Adversary”” employs MNational
Semiconductor’s recently announced
MME7100 video game logic circuit
video modulator,
Mational Semiconductor, Sunnyvale
CA 94086.

ALL NEW SOLID STATE DC101A
AUTOMOTIVE DIGITAL CLOCK

The DC101A digital clock sets the
trend in digital automotive electronics
which will be offered in the upcoming
yvears. Its small size (174" x 24" X
5/8"") and coordinated leather texture
and chrome exterior make it an attrac-
tive addition to any car. Solid state
electronics and & quartz crystal
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/) TS-520
pecifications

MODES: USB. LSB. Cw

’ POWER: 200 watts PEP input on SSB. 160 watt
:'::'F nput on LYy
A RITERIRA i ¥E TR EMN TE M
& | iy " r - U0 2 LHNIMmS

!"rE!r-*r'r:'_:qu"n['_E‘ '\-|'1_
unbalanced
(I CARRIER SUPPRESSION: Better than -45 dB
UNWANTED SIDEBAND SUPPRESSION Better
than -40 dB
HARMONIC RADIATION: Better than -40 dB
AF RESPONSE: 400 to 2600 Hz (-6 dB)
ALIDIO INPUT SENSITIVITY 25uV 1 B
[ L W]
ey T
SELECTIVITY:- SSB 24 kHz (-6 dB) 4 4 kH;
(-60 dB) CW 05 kH & dB 5 kHz
(ol dB) (with accessory fites
FREQUENCY STABILITY HI per
minulas ziter war [
MAGE RATIO: Better than 50 dB
IF REJECTION: Better than 50 di
UBE & SEMICONDUCTOR COMPLEMEN
3 tubes  bl4od. 1ZBY7A), | =
FET. 48 transzisiors. B8 dindex
DIMENSIONS: 131" Wx59"H=x 13 [
WEIGHT: 35.2 Ibs
SUGGESTED PRICE: $629
Frowvides high stability with precis SBATIr
Function switch prowdes any combmnat wilh
¥ a the TS-520. Both are equipped with VFO ind
r n -_et;rz_hi-."'- mg at a giance which VD ng
- 7/ I used. Connects with a ole cable and obtamne
ts power from he T5520. Suggested price
£115.00
Wi -~ CAR ot
Although the T5-520 has a built-in speaker, the
z ] addition of the SP-520 provides improved tonal
@ KENWOOD 888 TRANSCEIVER Y quality. A perfect match in both design and
- F -

= i performance. Sugpested price: $22 .95

ey (epleanee f 2% P ; S TV-502

TRANSMITTING/RECEIVING FREQUENCY
144-145 7 MHz. 145.0:146 .0 MHz (option)

W | . i = i ] T
M—*'tm L : — :IN!-'LIL:“HDEJTPLJT IF FREQUENCY: 28.0-29.7
On ; I \ - FIN. TYPE OF EMISSION: SSB (A3J), CW (Al)
- .o . RATED OUTPUT: BW (AC operation)
e 4 3 : ANTENNA INPUT/OUTPUT IMPEDANCE: 5012
. - LUNWANTED RADIATION: Less than -60 dB

RECEIVING SENSITIVITY: More than 1uV at
LIY SWWY ap FUNETION S/N 10 dB
: IMAGE RATIO: More than 60 dB
IF REJECTION: More than 60 dB
FREQUENCY STABILITY: Less than =+ 2.5 kHz
durning 1-60 min after power switch is ON
. - and within 150 Hz (per 30 min) therealter
Why wait any longer for a rig that offers top performance, dependability POWER CONSUMPTION: AC 2207120V, Trans
- - mission 50W max., Reception 12W max
and versatility the TS-520 has proven itself in the shacks of DC 13.8Y, Trans

mission 2A max,, F'!-:';-l.jf-;jh-;]rl [ 4A max

thousands of discriminating amateurs, in field day sites, in DX and POWER REQUIREMENT: AC 220/120V, DC 12
_ : . 16V (standard voltage 13.8V)
contest SIETIGHS. El‘ld in GGUHE{EEE Fﬂﬂbﬂe EHSTE“ETIDHS EEF'-“E?E?[:'{.:'_':TC'H FET 5. Transistor 15
wode 10
Superb craftsmanship 1s evident throughout . . . In its engineering D'E-’l't};f:‘* I'éi- Wx6"Hx134"D
|| 11.3
concepts as weli as its construction and styling . . . craftsmanship that SUGGESTED PRICE: $249.00
1Is a Kenwood hallmark CW-520
S00 Hz CWC rystal Filter: $45.00
Maybe the Kenwood TS-520 i1s the one you have been waiting for Pritie subljecs 10 change without notice
Kenwood offers accessones guar- T — e e
anteed to add to the pleasure of § ol | - n VT Y
owning the TS-520. The TV-502 5'*}{' | e RS Ao s
transverter puts you on 2-meters S ' B i ; s ' ;

the easy way. ({It's completely g |
compatibile with the TS-520.)
Simply plug 1t in and you're on
the air. Two more units designed
to match the TS-520 are the VFO-
520 external VFO and the model
2P-520 external speaker. All with
Kenwood quality built in

KENWOOD

,ﬁﬂf‘rjr'ffr‘}" i amaleur radio

TRIO-KENWOOD COMMUNMICATIONS INC. 116 EAST ALONDHAIGARDENA, CA B0248



produces a clock that is the most
modern timekeeping device for auto-
mobiles. |t can be easily mounted in
minutes in its compact ABS plastic
case. Installation is accomplished by
drilling a nine thirty seconds of an
inch hole in the dash, passing the
power wires through i1t, and con-
necting them to the power with
quick-connect fuse clips. Bright light
emitting diodes allow for easy reading
in all conditions. Since the clock is all
solid state, it is inherently long-life. A
one year guarantee is offered on the
clock. Price: $49.95, Lectronix, PO
Box 42, Madison Heights M/ 48071,

NEW CUSHCRAFT FACILITY

Construction is underway on the
first phase of CushCraft Corporation’s
new 50000 square foot antenna re-
search and production facility.

All manufacturing operations,
executive offices and research will be
moved to the new facility by Novem-
ber 15th. It is located at the Grenier
Industrial Park in Manchester, N.H.

Bob Cushman, treasurer of the
company, reports this all new plant is
designed specially for antenna manu-
facturing, It will allow increased pro-

duction of current amateur, citizens
band and professional antennas — plus
the introduction of several new
antenna types.

Planning for the new production
lines and eguipment has been in
process for several years, When fully
operational, the plant will be a model
for the industry, allowing CushCraft
to maintain its traditionally high value
standards,

FS 20 FIELD STRENGTH
METER

The FS 20 Field Strength Meter is a
wide bandwidth, extremely high sensi-
tivity, digital readout rf power mon-
itar, This instrument is highly suited
for monitoring the output power per-
formance of communication trans-
mitters over an extremely wide fre-
quency range without connection to
the transmitter,

All two-way radio users want the
confidence of knowing their trans-
missions are getting out. The field
strength meter approach to accom-
plishing this is especially valid since
the radiated power from the antenna
determines the reading obtained on
the FSM.

Consequently, anything that causes

a loss of rf power will be detected, be
it a damaged antenna, loss of input
power, or circuit defect. This Is not
necessarily true of in-system monitors.
Some unigue features include: six
digit LED digital readout; battery or
external power; instant Velcro attach-
ment to metal, plastic, or wood; small
attractive case design with non-glare
epoxy finish; thin flexible antenna.

Weighing six ounces, the FS 20
FSM has a frequency range of from 2
MHz to 1100 MHz. Its dimensions are
iz x 3" x 1%, Applications include
monitoring transmitter power, trans-
mitter tuning, preflight radio check-
ing, locating rf leakage points, ad-
justing antennas and transmission
lines, locating radiating ELTs, locating
radio bugs, and independent testing of
EPIRB units. The FS 20 also satisfied
FCC requirement 83.528 for marine
VHF. Option 001, a high intensity
readout, adds about three times the
normal brightness and sells for an
additional $5.00,

Each FS5M is guaranteed for a
period of one year. A modest fixed
price repair service is available after
the warranty expires. Introductory
price: $49.95. Infinite Incorparated,
PO Box 906, 151 Center Street, Cape
Canaveral FL 32920,

NEW LOW POWER, LARGE
MONOLITHIC LED DISPLAYS

This new series of 4.45 millimeter
(0.175 inch) high, seven segment
numeric displays require only two
milliamperes per segment — about 1/3
the power required by presently avail-
able displays. Designed for instrument
applications, these HP 5082-7265,
7275, -71285 and -7295 LED indica-
tors are available in five and 15 digit
packages.

Close digit spacing of four digits per
inch, combined with low power re-
quirements, now give the designer of
portable digital instruments, desktop
calculators and other digital devices a
large, easy-to-read display. They can
be driven directly from MQOS circuits.

Models 5082-7265 and -7275, five
and 15 digit clusters respectively, have
a center decimal point. Models
b0B82-7285 and -7295, also five and 156
digit clusters, have a right decimal
point. Devices may be mounted with
edge connectors or soldered wires.

o

Necessarily more costly than
smaller displays, the five-digit
5082-7265 is $11.25 in quantities

200-999;: the 15-digit 5082-7275 is
similarly $31.95 (U.S., prices).
Hewlett-Packard Company, 1501 Page
Mill Road. Pafo Alto CA 94304.
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Yes, now ICOM helps you steer clear of all the hassles of channel crystals. The new
IC-22S is the same surprising radio you’ve come to know and love as the IC-22A,
except that it is totally crystal independent. Zero crystals. Solid state engineering

enables you to program 23 channels of your choice without waiting. Now the
ICOM performance you’ve demanded comes with the convenience you’ve wanted,

with your new IC-228S.

VYHF/UHF AMATEUR AND MARINE COMMURNICATION EQUIPMENT Distributed by:
ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA
Suite 3 Suite 307 3891 Oak Street
13256 Nnrthruﬁ Way 3331 Towerwood Drive Vancouver B.C. V6H 2M6
Bellevue, Wash. 98005 Dallas, Texas 75234 Canada

(208) 747-9020 (214) 620-2780 (604) 733-9819




SSTV Scan Converter

All solid state Random Access
Memory.

Slow-to-fast and fast-to-slow
conversion capability.

SSTV picture display on any stand-
ard CCTV monitor.

Frame freeze from any standard
CCTV camera, broadcast video or
video tape source.

Permanent picture storage.

Automatic or manual TV frame
snatch.

Internal grey scale generator pre-
cision adjustment standard.

Capable of real time display of
digitally processed fast scan video.

The new Robot Model 400 Scan Con-
verter eliminates the problems, the
mystery, and the high price from
SSTV. and makes operating SSTV
fun and inexpensive for everyone.

Our new solid state design and ran-
dom access memory make operating
SSTV simpler than ever before. You
send and receive sharp, clear, com-
plete pictures that are easily seen on
a conventional TV monitor under
normal room lighting conditions, and
can be stored indefinitely for later
viewing or photographing.

Slow-to-fast conversion capability
lets you view a received or taped

image as a whole picture on a con-
ventional television monitor, while
the fast-to-slow conversion enables
you to use standard fast scan video
(such as CCTV or television receiver)
as a source for S§TV transmission.

Operation is easy to understand, sim-
ple to work. If you can operate a
camera and adjust a TV set, you can
operate the new Robot Model 400
SSTV Scan Converter.

Our new price is really a break-
through! Now you can get into the
fast growing SSTV activity for just
$695! (Plus CCTY camera and
monitor.)

For the complete story on our new
Model 400 all sohd state-digital-RAM
Scan Converter, write or all today

for our new brochure.

ROBOT

ROBOT RESEARCH. INC.
7591 Court
San Diego, California 92111
Phone 714-279-9430

NN NN GEN GNS GNE GEN SEN DNN BEN DEN BEN BN NN GEN
Please send me complete information on your
new Solid State SSTV Scan Converter.

Call

l Name

Zip




ND, not the kind of tips
that heat up, the kind
of tips that keep the latter
heated up! In a recent adver-
tisement, the Wahl soldering
iron people set forth the
claim that many users have
said that their $20 cordless
soldering iron is worth its
weight in gold. Ever since my
wife bought me one two
Christmases ago, I'll have to
agree that for numerous tasks
around the ham shack it is
almost indispensable,
especially once you get used
to having one of the darn
things. For example, for
antenna jobs 150" from the
nearest ac outlet, small
““quickie’ soldering jobs
when you don’t have time for
the “landlocked” iron to get
perking, and for mobile or
vacation jobs to fix that inter-
mittent when it happens. The
extra fine tip that's available
for these irons is great for
making accurate joints on
those little bitty circuit board
pads that seem to be in the
vogue now (you know, the
ones that turn to goo with an
American Beauty),
model that | have (Wahl
7500) comes with a charger
stand, and all you have to do
is drop it in the stand to
revitalize those two little
1200 mAh nicads inside.

The

2.4V

BLK

ON-0FF HP_E:’_I_E;E
il g ; o -
TIP . :
) +— o—T—{}—|l—+—H— — —— 25 ﬂ
SSRIE = O e O
Y. & + ”
@ | IN4DOS5 El i} RED
222 e
AMP 12 11
L SIDE /2 W
s

20
12""'“: ——T1=AE LINE

IRON HANDLE

CHARGER STAND

Fig. 1. Wahl Model 7500 iron and stand. 90 mA total: 30 mA through LED, 60 mA through
1282 12 W resistor. * indicates parts added; all others are part of original circuitry,

| often wondered whether
or not the two contacts on
the iron were making good
connection with the matching
contacts in the stand (I worry
about things like that), After
all, the iron element draws
about 5 or 6 Amps when the
cells are fully charged, which
represents about 10 to 15
minutes of actual soldering,
so it's important to keep it up
to maximum in order to have
it when you need it. | usually
ended up jiggling the iron
around in its stand just to
make sure. The charging
stand as it comes from the
factory consists merely of a
120 V ac to 2.5 V ac trans-
former and the two mating
contacts (Fig. 1). My unit has
the non-rapid charge cells, so
the maximum safe charging
rate is 1/10 of 1200 mA, or
120 mA. Notice the clever
placement of the diode in the
iron itself so that reverse

charging from the stand is
impossible. (Also, if the
charging terminals on the iron
accidentally short to some-
thing metal, the nicads won't
discharge because the diode
won't conduct that way.)
Back to the point: | took it
upon myself to install an
LED (light emitting diode),
polarized as shown, in series
with the red charger lead
inside the charger itself. |
chose to limit the charging
current to 90 mA (nice and
safe) with 30 mA through the
LED (bright enough and also
safe) — hence the 12 Ohm, 1/2
Watt resistor paralleling the
LED. Now when | drop my
iron into its stand I'm sure
that it’s taking a charge by
the fact that the LED is
releasing photons.

The actual modification is
quite easily accomplished in
one evening. | used a diffused

Cordless Iron Tips

- - when you're up against the Wahl

David F. Miller KO9POX
7462 Lawler Avenue
Niles IL. 60648
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red LED that required a
3/16” mounting hole deftly
drilled in the front of the
stand, After checking the fit
and deburring the hole, apply
a couple of drops of epoxy
from the inside to
hold the LED nicely. Clip the
LED leads to a convenient
length and make small loops
In them to act as tie points
for the resistor and charger
leads. Incidentally, I've
noticed rather wide variance
in light output, current drain
and chip centering in surplus
LEDs, so check the device
before committing yourself
with epoxy. You may find
that you will have to choose
from several devices to get
the desired results. All that's
required to custom tailor this
idea to your hardware Is a
meter that will read at least
100 mA, a few test leads with
alligator clips on them, and
some resistors (or a pot)
around the value shown. If
you don't worry as much as |
do, you can just copy the
circuit as shown and you'll be
in the ball park.

As mentioned earlier, you
may wish to use your cordless
iron in the car or when on
vacation, which, of course,
necessitates bringing along
the charger stand, right?
Wrong! Consider whipping up
a charger cord that will allow
you to charge your iron
directly from vyour automo-
bile, boat, plane, etc., 12 volt
system. The tactic that | use
involves borrowing the cord
from something that must go
with you on every vacation
(unless you're going camping
in the north woods) — your
electric shaver. Perchance the
ac coiled cords for both my
Schick “Flexamatic” and my



Front view of modified charger stand.

Norelco "‘Tripleheader”
shavers will mate with the
Wah! 7500 iron with
minimum modification. |
found that | had to shave (no
pun intended) about 1/32"
off of the female cord recep-
tacle end (completely
around) with a sharp knife
and then file it smooth to
obtain a perfect fit in the
iron. Don't get carried away
— 1/32 isn't very much; yes,
the cord still works In the
shaver. | then wired the cir-
cuit shown in Fig. 2 into a
standard female ac cord
receptacle called a "STA-
TITE,” obtained from the
local hardware emporium.
Note the inclusion of the
ever-present LED to show
you when the iron is plugged

Into the shaver cord properly
and/or when the shaver cord
Is plugged into the dc adapter
cord properly. If the LED
doesn't light, reverse either
end of the shaver cord (no
harm done because of that
diode in the iron’s case). The
opposite end of the dc
adapter cord is terminated in
a standard cigar lighter plug;
note that this end is polarity
conscious. The present stan-
dard seems to be negative
ground (lighter plug shell), so
wiring as shown will be cor-
rect. By the way, this dc cord
Is intended as a charger cord
only; attempting to solder a
connection with it plugged
into the vehicle's cigar lighter
socket will only replace about
90 mA of the 5 or 6 Amps

FLAT- ED
SIDE
3 + M
ST TE
SOCKET [—* =y
T,
Jr— Ir -
: | =——— I
SHAVER i
R ——

Fig. 2. Dc charging adapter cable for Wahl Model 7500. 90 mA
total: 30 mA through LED and 22081 2 W resistor, 60 mA

through 1508) 1 W resistor.

?‘__Es
S
e

Interior view of modified charger stand. LED and its resistor

are shown at the left of center.

needed to run the iron —and
that won't buy you much!
The figures on this circuit are
identical to the ac charger: 60
mA through the 150 Ohm, 1
Watt resistor and 30 mA
through the LED/220 Ohm,
1/2 Watt resistor combina-
tion. These figures are based
upon 13 V dc input, which is
an average lead-acid storage
battery value. You can pur-

chase Wahl's plastic carrying
tube for the iron, or you can
do just as well using a decent
1-3/8"” to 1-1/2" mailing or
paper towel tube fitted with
end caps (make it long
enough to house the dc
charging adapter, too).

Just as a bit of additional
info, | mentioned that the
wahl 7500 cordless draws 5
to 6 Amps from the internal

Interior view of iron, showing diode used to slightly drop lamp
voltage.
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FOILER mounts 1o the brocing of the lid. No lecks. Only FOILER
mounts on front or side of trunk lid Uses your present
trunk lip antenna and mount. Self grounding.

 SNAP LATCH OPEN, disengage stainless steel
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PRACTICA

-

~ . STOW 'AWAY onywhere, even when your trunk is looded

RELAX, the thief wont know
you have o radio.

SEE YOUR DEALER TODAY!
If there is no dealer in your area, send $4.95 + SOUTHCOM, INC.

50¢ postage to: Dept. 311, SouthCom. P.0.Box 11212
Ft. Worth, Tex. 76109
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Interior view of dt adapter. Nure the use of center screw threaded ferrule as tie point for

resistors and positive dc lead.
batteries; this is true once the
element is hot. The mitial
current through a cold or
cool tip i1s about 9 Amps,
tapering to the above after
about 5 seconds. This
suggests that the working
time between charges Is less
when the iron is continually
turned on and off. | checked
my iron against the clock
after a full charge and was
able to get over 12-1/2
minutes of useful heat in a
continuous ON condition.
Presumably, off/on operation
would vyield something less
than this. There are all Kinds
of ins and outs with some-
thing as simple as this seems
to be, aren’t there?

Before you relax for the
evening, here's one additional
easily accomplished modifica-
tion, this time inside the iron
itself. There's a very handy
little light built into the
business end of the Wahl
7500, with the nasty habit of
burning out too fast. The
type 222 bulb is rated at 2.25
V and 250 mA, but the fully-
charged nicads put out 24 V
(under load) and shorten the
bulb life quite a bit. |
installed a silicon diode
(1N4005) in series with the
bulb and am getting much
better bulb life, plenty of
light and more battery
capacity for heat instead of
wasted light (remember the
energy crunch!). With this
addition, the bulb has 1.5V
across its filament and draws
200 mA due to the drop
across the diode (junction
potential). The important
thing here is the well-docu-

mented fact (in past issues of
73 and other publications)
that as you lower the voltage
across a lamp from its design
voltage, the lamp Ilife
increases dramatically (the
reverse is also true). Now that
you're convinced, just remove

the screw holding the bar that
makes pressure contact with
the shell of the lamp socket
and install the diode iIn its
stead, wrapping the anode
end around the screw and
soldering the cathode
(banded end) to the lamp

-1H:z Gpﬂwr
*Crystal TIma-Easa

socket shell (use minimum
heat and remove the lamp
first). While you’'re inside the
iron case, put a small dab of
GC26-01 silicone lube on the
switch contact; it's a good
all-around contact keeper-
cleaner. Note that these mod-
ifications directly apply to
the model mentioned with
non-rapid charge cells. How-
ever, they could be applied to
other models and manufac-

turers, and, as such, will
hopefully act as food for
thougnt.

Now vou can relax for the
evening and read the rest of
/3, or you could try out your
newly modified cordless iron
on some of the other inter-
esting projects in this issue, or
vou could just admire the
LED in the stand while the
iron is charging. ®

Allcounters mmmmwm
I Wﬂiafarealﬂaday! )

P.O. Box 357,
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1 Hz to over 300 MHz

batteries

crystal
down to 1/10 Hz

-

FREQUENCY |
COUNTER

& FEATURING

* Commercial Accura-
cy 3.10" - Completely Portable — has Nicad
* Small — 2"
operates from ext. 12V or 110V ac * Internal
charge—{imiting circuitry
sensitivity * Hi-accuracy internatwonal 10 MH 2z
* Easy to check calibration * Counts
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x4""x6"" * Recharge/

* Less than 50mV
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= '&Ch P.O. Box 2214, Salem. Oregon 97308 (503) 399-1370
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Albert H, Coya WB45NC
1710 S.W. 83rd Ct.
Miami FL 33155

Bicycle Mobile

- - cover feature

fter losing ten pounds

and logging dozens of
QSOs, | arrived at the conclu-
sion that DXing bicycle-
mobile is not only fun, but
also healthy!

The idea to add a rig to
my bike came to me one
night, when, after a few hours
of sitting in my shack, | took
a shower and stepped on the
bathroom scale: | was ten
pounds over my normal
weight !

We have to do something
about this situation. | love
hamming, but the idea of
turning myself into a blob of
lard was not very appealing.
The doctor agreed with me: |
must cut down my hours in
the shack and put in some
time doing exercises. | started
jogging and doing sit-ups. It
was exhausting and boring.
So | turned to the bike. Not
so exhausting, but still
boring.

| tried reading while
pedaling, but (after a near
miss), decided that this was
unsafe.

The next day, | brought
along my two meter rig. That
was quite an improvement. |
had a chat with the local boys
through the nearest repeater.
To improve my signal, | in-
stalled an eight wave antenna
on the back of the bike; the
chitchat expanded to other
repeaters.

Then the rechargeable
battery gave up, and | in-
stalled an outboard heavy-
duty battery.

| am never satisfied with
what | have, and always seem
to want something else.
Maybe | was missing my DX
friends, because the idea of
adding an HF rig to the bike
came to my mind. That
invisible bulb lit in my head,
and | started to look around
for the right thing. The trans-
ceiver | had in mind had to be
light, capable of putting out a
decent signal, and, of course,
battery-operated.

Even if yvou find the ideal
rig, a friend of mine told me,
it's going to be very difficult
to use a vertical antenna. The
bike is not enough for a
ground plane . ..



My enthusiasm was
dampened a little, but |
decided to try my idea any-
how. | began thinking about
butlding a solid state mono-
bander ftransceiver. After
looking over magazines and
books | decided to go by one
easy rule: “'If you can buy it,
don't build it."”" | got myself
one of those little Atlas rigs.
The name sounded like it was
taken from a moving com-
pany, and the appearance was
that of a shrunken Swan. The
truth is that this tiny trans-
ceiver has a tiger in its guts!

The only thing you need to
operate this rig is a well
matched antenna, and a
battery with a good Amp
hour rating, to feed those
hungry finals transistors.

After taking a good look
at my old bike, | decided to
get rid of the hand brake and
install a pedal brake, so that
my hands would be free to
operate the transceiver.

The Atlas is ideal because
there is no tuning or loading.
The whole operation is auto-
matic. It's a rig for “appliance
operators.” If the antenna is

Ty

f

- :

matched, as | said before, the
only thing you have to do is
select the frequency, press
the mike's button, and call
R

| installed a rack over the
back wheel to hold the
battery and the antenna, a
Hustler vertical. It is neat,
light and well manufactured.

To hold the transceiver
between the handlebars, |

built a basket out of alum-
inum strips riveted and fitted
to the handlebars with bolts
and nuts. The rig sits very
comfortably at a 45° angle,

for better view and access to
the controls. But if you want
to spend a few more bucks
and save work, Atlas sells a
nice mobile rack.

With all the parts in place,
my old bike looks like a very

interesting contraption.
“What will the neighbors
say?" my XYL asked me.
Well, nobody blinked an eye
when we erected the tower
and the cubical quad, and this
time there is no more reason
for anyone to be alarmed.

So | climb on my bike and
pedal QSOs. =
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Daniel Metzger KEJWR
7741 Fir Drive
Toledo OH 43612

Build a Simple “Lab” Scope

‘N’ atch any industrial
electronics tech-

nician in action and you'll
notice that he relies almost
exclusively on his oscil-
loscope for troubleshooting.
It can measure ac and dc
voltages as easily and accur-
ately as a VOM, while also
measuring frequency, phase
and waveshape. It can spot
distortion or interfering sig-
nals, and can detect missing
pulses and slow risetimes in
digital circuits. No other
instrument approaches it for
versatility.

Unfortunately, the cost of
lab-type oscilloscopes ($250
and up) has limited the ex-
perience of most servicemen
and hobbyists to service-type
scopes, which are not true
measuring instruments, but
merely waveform indicators.
Most annoying of all, they
require constant fiddling with
a “sweep" or “sync” control
to keep a steady waveform on
the screen.

Now it is possible to build
an oscilloscope with nearly all
of the advantages of a lab-
type scope for less than $70.
The completed unit contains
only 11 transistors all
mounted on a single printed
circuit board. It is only 8"
high by 12" deep, and weighs
less than 10 Ibs. This sim-
plicity has been obtained by
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- - costs less than $70!

keeping the frequency
response and sensitivity of
the scope relatively low

(although both are quite ade-
quate for normal use), and by
the use of a novel unijunction
last
special

sweep circuit. This
feature deserves a
explanation.

In a conventional recur-
rent sweep scope, the signal
which moves the beam across
the screen can vary in fre-
quency by perhaps 10% to
accommodate changes in
signal frequency — see Fig.
1{a). The ratio of signal fre-
quency to sweep frequency

F
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Oscilloscope front view,
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must always be a whole
number, or the trace will be
an unstable jumble of lines. If
the signal frequency should
change by more than 10%, it
becomes necessary to readjust
the sweep frequency to main-
tain a stable display. This
need for constant adjustment
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Inside top view of scope, showing sweep time switch S6 (upper left), main circuit board, and

filter can Cl 8.

makes it impossible to keep
the horizontal sweep cali-
brated, so measurements of
time and frequency cannot be
made. The unijunction sweep
can vary its frequency by a
factor of about 2.5 in
response to the input signal,
so whole number ratios are
always obtainable, and the
display is stable for any signal
frequency down to one half
the sweep frequency, with

never any need for adjust-
ment. The result is a sweep
which behaves very much like
the laboratory scope’s trig-
gered sweep — Fig. 1(c) —
with about one fifth the com-
plexity. The difference is
apparent only if you try to
display a small portion of a
cycle or a single shot
phenomenon, such as a relay
closing.

Our scope also includes a

LN

Fig. 1(a). The recurrent sweep generator can be restarted only
about 10% sooner than full run-up time. The first triggering
opportunity (downward arrow) may come too soon while the
second comes too late, so each succeeding ramp shows the sine
wave signal at a different horizontal position on the screen.
Also, the ramp is usually curved, rather than linear, resulting in

a distorted display.

Fig. 1(b). The unijunction sweep can be restarted after only
40% of a full run-up. Either the first or the second restart
command could be obeyed, and either would result in a stable
display. The ramp is perfectly linear.

Fig. I(c). The lab scope uses triggered sweep — the ramp does
not restart of itself, but waits for a triggering command
derived from the displayed signal. The circuitry to achieve this

is usually guite complex.

calibrated vertical amplifier
and timebase, and triggering
controls iike the lab scope’s,

making 1t a versatile and
accurate measuring Instru-
ment.

The circuit, which was

designed to be absolutely as
simple as possible, is shown in

Fig. 2. It consists of dc
coupled wvertical and hori-
zontal amplifiers, a sweep
generator and four power
supplies.
Vertical Amplifier

This is the “‘voltmeter”

portion of the oscilloscope, It
consists of an FET-bipolar
Darlington pair, Q1-Q2,
which provide a high input
impedance and a low enough
output i1mpedance to drive
the high gain, high voltage
common base amplifier, Q3.
Overall gain is about 150,
variable by R4. C3 shunts
extra signal to the Q3 input
at high frequencies, thus
extending the amplifier’s fre-
guency response to 600 kHz.
D1 protects the gate of Q]
from accidental input over-
voltages. The various values
of RA and RB provide for
division of the input voltage
by factors from 1 to 400,
giving voltage ranges of 0.1 V
to 40 V per quarter inch

division. CA and CB are re-
quired to compensate for
stray capacitance in the resis-
tors and switch wiring at high
frequencies. CA is adjusted so
that Xca/XcB = RA/RB
(i.e., the voltage division ratio
of the capacitors equals that
of the resistors). At fre-
guencies above about 10 kHz,
it 1s actually the capacitors
and not the resistors which
set the voltage division ratio.

Horizontal Amplifier

This 1s normally driven by
the sweep ramps, causing a
left-to-right trace across the
screen, but it may be driven
by an external signal to
obtain Y vs. X rather than Y
vs. time graphs on the screen.
Q4 is a source follower, pro-
viding a high input impedance
while driving differential
amplifier Q5Q6. C6 is
selected for optimum fre-
quency response.

Sweep System

Q7 and Q8 comprise a
Schmitt trigger, which pro-
duces square wave outputs
regardless of the shape of the
input triggering signal. These
square waves are given ex-
tremely sharp corners by
switching transistor Q9. C9
differentiates the square
waves, giving a sharp spike at
B2 of Q11 each time the
Schmitt trigger switches. Q10
iIs a current source, which
charges one of the timing
capacitors, C10-C13. When
the capacitor is charged by a
constant current, the voltage
across it rises at a constant
rate, thus generating the
required linear ramps. When
the voltage from the emitter
to Bl of the unijunction
reaches approximately 75% of
the B2-B1 voltage, the uni-
junction fires, E becomes
momentarily a very low resis-
tance path to B1, and the
timing capacitor discharges
very gquickly.

Synchronization of the
sweep ramps to the input
signal is accomplished by the
negative spikes from (9,
which lower the B2-Bl
voltage to slightly less than
half its normal value for very
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A v 8y +280V Vertical
Bandwidth — De to 600 kHz (-3 dB point)

“‘_L ey 5% Sensitivity — 0.1 V to 40 V per quarter inch division, calibrated ina
n g |[=TRd 1-4-10 sequence
? I 5 '_': s THiG Input impedance — 1 megohm shunted by approximately 33 pF
c!—% = -
IIP oo = s Horizontal
I oor Sweep — 1 usec to 10 ms per division, calibrated in a 1-4-10
2 Tos sequence, variable to 500 ms per division

=
-V

Trigger — 0.5 division p-p internal; 1 V p-p external; ac coupled
External Amp — Sensitivity continuously variable to 0.5 V per
divison; bandwidth d¢ to 100 kHz

ATTENUATOR COMPONMENTS

| wroe | mam | meoo | ceier) |

o | oo | 33y |
| 4 | 750 | 250 [wop | Table 1. Specifications.
| + | w00 00 | 330 |
| a 9Ts 25 | oo
‘m" - L i
:; :: short intervals. This gives the ponents be the exact values

unijunction an opportunity specified, but only that they
to fire on command from the be in the same ratios. For
HOR S - Schmitt trigger, provided that  example, if C10 is 6% high,
it has completed about 40% C11-C13 should also be 6%
of a full run-up. R30 sets the  high.
full run-up ramp voltage, Many types of CRTs
which should be about 2.5 similar to the 3BP1 may be
times the voltage required for employed if the differences in
8 e o eav *ay +av a full sweep of the screen. base pin connections are
V= ; R29 sets the minimum ramp noted. 3RPls, 3EPIs,
voltage, which should be just 3ACP11s and 3FP7s have
sufficient to drive the beam  been used with equal success,

across the screen. and there is nothing to pre-
A s38 i . vent the use of 2-inch or
FEf=— Power Supplies S-inch types. A number of
Tmig| [

Two full wave rectifiers flat-faced CRTs such as the
followed by pi-section filters 3RP1A and 3WP1 are avail-
provide +9 V and -9 V to able at somewhat higher cost

INTERMAL
TRIG FROM

— 03 power the sweep system and for those who want to add
low level amplifiers of the the final professional touch
i scope. The +280 V supply to the scope.
33k powers the output stages of The magnetic fields from
the vertical and horizontal the two power transformers
amplifiers, providing suffi-  will cause severe ripple on the
ol cient voltage to deflect the CRT trace if special pre-
28V o4 goe 38 beam fully across the screen.  cautions are not taken. The
raow ﬁ_é)jv \ ST g soy A half wave voltage doubling transformers should be
a2l b ) Sl supply produces -600 V  mounted with their windings
- T i ; : ey which is applied to the in the plane of the CRT face
.Iﬂiﬂ I&E’n cathode of the CRT. The so their magnetic lines of
overall accelerating potential force travel with the electron
from anode to cathode is, beam rather than across it.
c i therefore, in the vicinity of The transformers should be
+800 V. mounted as far away from
230 _ the CRT neck as possible,
Construction and, if available, sheets of
Few of the components in mu-metal shielding should be

Fi

the scope are critical and placed under the transformers
many substitutions are and around the CRT neck.
possible. The transistors may The cleanest trace will be
be nearly any silicon small obtained if a full CRT shield
signal types, with the excep- can be obtained from one of
tion that Q3, Q5, and Q6 the surplus houses.

must be rated at 300 V or All  wiring involving
more Vcer. The timing resis- vertical and sweep signals
tors and capacitors and the should be as short and direct
input voltage dividing resis- as possible. In particular, the
Hon tors should be selected quite vertical input and vertical
carefully, as these determine output wires should be kept
Fig. 2. (a) Vertical and horizontal amplifiers for the simple the ultimate accuracy of the away from each other and
oscilloscope. (b) Sweep system and low voltage power instrument. It is not from other circuit wires, Note
supplies. (c) High voltage power supplies and CRT circuit. necessary that these com- that the vertical input atten-

vac

Fl
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PROMISE Him Anythmg :
But GIFT Him

/4

It’s that time of year again... Time
to start to plan your holiday gift
giving and hope that the gift you select
is the right size and shape ard color
for the receiver as well as the right
price for your pocketbook ... You're
reading 73 now ... You know what a
big, thick informative magazine it is

. You know there will be no size,
shape or color problem ... The price
is right too! Twelve issues for only
$10. And we'll reduce the price of the

second and third gift one year sub-
scriptions too . .. Only $9 per year for
the second gift subscription and only
$8 per year for the third gift sub.
Think about it, all those articles, pro-
jects and Wayne's provocative
editorials to boot. And all those ads
with bargains, bargains, bargains!

CEFE!inl'f one (or more) of your
friends is interested in hamming

and would appreciate your thoughtful-
ness in arranging for a copy of 73 to
be delivered to his mailbox every
month for a whole year. Not sure if
your friend is a subscriber or not?
We'll check for you ... Be sure to
include the call letters if at all possible.
For notification of your gift to reach
its destination before Christmas, please
mail your subscription orders to us no

later than December 5th.

A\

[PR—

Sign the card(s) as follows:

YES, | WANT TO GIVE 73 MAGAZINE ONE YEAR |
SUBSCRIPTION GIFTS.

Please mail first gift subscription ($10) to:

YES, | WANT TO GIVE 73 MAGAZINE ONE YEAR
SUBSCRIPTION GIFTS.

Please mail second gift subscription ($9) to

Name Name
Call Call
Address Address
City City
State Zip State

[] New [J Renewal/Extension [J Don't know | (] New

Zip

1 Renewal/Extension

[0 Don’t know

Enclosed (Total) $
Charge my credit card: BankAmericard #

_—

[JCash' [ Check LI Money Order

YES, | WANT TO GIVE 73 MAGAZINE ONE YEAR
SUBSCRIPTION GIFTS.

Please mail third gift subscription ($8) to:

Zip

Master Charge # Interbank # Name

| Signature Expiration date Call
FOR CREDIT CARD PURCHASES, PLEASE COMPLETE
THE FOLLOWING: Address
Name Call | City
Address | State
City State Zip | 7 New

|

11/76

] Renewal/Extension

] Don’t know

— — — S N, —
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Inside under-chassis view showing function switch S3 (upper left), input attenuator with
trimmer capacitors CB mounted (lower left), LV transformer T1 (bottom center), HV filters
C20-C22 (lower right) with astigmatism trimmer R44 immediately below, and HV transformer

T2 (upper right).

uator board is mounted
directly behind the vertical
sensitivity switch so that the
wiring can be kept short.

Testing

It is suggested that the low
voltage power supplies be
wired to the circuit board
first, with the high voltage
transformer secondary left
disconnected. The sweep cir-
cuit can then be tested with-

out danger of shock or
damage to the transistors
from the high voltage

supplies, lIronically, the best

instrument for testing and
troubleshooting the oscil-
loscope 15 another oscil-

loscope, but if none is avail-
able a VOM can be made to
do. The output of the
Schmitt trigger should switch
from +2 to +9 V as the trigger
level control is rotated. On
the 10 ms/div range it should
be possible to see the VOM
follow the rise and fall of the
sweep ramps if the sweep
variable control is used to
slow them down to a few
sweeps per second. The
outputs of the vertical and
horizontal voltage followers
(tops of R2 and R11 respec-
tively) should rise and fall by
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about 1.2 V when a 1.5 V
flashlight cell is connected in
(first) positive, then negative
polarity to the amplifier
Inputs.

Next, the +280 V supply
should be connected and the
vertical output should be
checked for a swing from +75
to +250 V as the vertical
position control is rotated.
The two horizontal outputs
should swing from +100 to
+200 V, one going up as the
other goes down, when the
horizontal position control is
rotated. If the two horizontal
output voltages do not
become equal at about +150
V, it may be necessary to
alter the value of R15 to
achieve proper balance.
Finally, the -600 V supply
can be connected and an
attempt can be made to get a
trace on the CRT.

Calibration
After the trace is focused
and aligned, R30 can be

selected to provide a max-
imum trace length of about
2.5 times the CRT width.
Then R29 is selected to make
the minimum length equal to
the CRT width. These values
depend on the characteristics

of Q11. The trace length is
changed from maximum to
minimum simply by changing
the frequency of the observed
signal, or by adjusting the

sweep variable control.

The vertical gain is set by
adjusting R4 for a 3.9
division shift in the trace
when a fresh flashlight
battery (1.55 V) is connected
with the scope on the 04
V/div scale. Next, a 1 kHz
square wave is displayed and
the five CA trimmers are
adjusted for the cleanest dis-
play with no rounding or
overshoot of the square wave
corners. A square wave of
about 50 KkHz is then
displayed and C3 is selected
to make the corners of the
wave as square and as sharp as
possible without overshoot.
Then a 10 kHz square wave is
applied at the external hori-
zontal mmput and C6 is
selected so that the display
consists of two sharply
defined points at the left and
right of the screen (the points
will be elongated horizontally
if the value of C6 is wrong).
Finally, a 60 Hz ac signal is
displayed (the one from the
scope’'s own 12.6 V trans-
former will do nicely), and
the sweep calibrate control is
set so that one full cycle

Fig. 3. Component placement on the main circuit board, top
view. Note the two jumper wires, ).



Linearity of trace is demonstrated by this photo of a 5 kHz
triangle wave on the 0.1 ms/div range.

(16.7 ms) occupies 4.2
divisions on the 4 ms/div
range. ®

Parts List

Ci1, C8 — 0.05 uF, 600 V disc
capacitor

C2, C5 — 330 pF disc capacitor
C3 — Select for best vertical
frequency response

C4, C7 — 0.01 uF disc capacitor
C6 — Select for best horizontal

MB3 OSCILLOSCOPE

frequency response

C9 — 0.001 uF disc capacitor

C10 — 1 uF, 50 V mylar capacitor
C11 — 0.1 uF, 50 V mylar capaci-
tor

C12 — 0.01 uF mylar capacitor
C13 — 0.001 uF mylar capacitor
C14-C17 — 500 uF, 25 V vertical
mount electrolytic capacitor

C18 — 40 + 40 + 40 uF, 450 V
three section can electrolytic

C19 — 0.0047 uF, B00 V disc
capacitor

C20-C22 — 4 uF, 450 V electro-

Fig. 4. Printed circuit artwork for the main board, bottom

View,

Photo of a 100 kHz square wave taken on the 4 usec/div range
shows clean high frequency response and good calibration

accuracy.

lytic capacitor

CA (0.4-40 V scales) — 100 pF
miniature compression trimmer
capacitor, total of 5 required

CB — 0.1 V scale: 33 pF disc; 0.4
V scale: 120 pF disc; 1 V scale:
330 pF disc; 4 V scale: 0.0012 uF
disc; 10 V scale: 0.0033 uF disc;
40 \ scale: 0.012 uF disc
D1-D2 — silicon signal
1N914 or similar

D3 — 6.8 V, 2 Watt zener diode
(HEP Z0215 or equivalent)

D4-D7 — 100 PIV rectifier (HEP
RO051 or similar)
D8-D10 — 1000 PIV
(HEP ROO56 or similar)
F1 — % A slow blow fuse
11 — 117 V pilot lamp assembly
(NE-2 bulb with 68k resistor)

Q1, G4 — 2N3819 WN-channel
junction FET

Q2, Q7, Q8, Q9 — 2N3569 Si
NPN transistor (or similar)

Q3, O, Q6 — MJE 340, 2N 3440,
or similar 300 V 1 W NPN tran-
sistor

Q10 — 2N3638 Si PNP transistor
(or similar)

Q11 — 2N4891, HEP 310, or
similar unijunction transistor

diode,

rectifier

R1, R10 — 330,000 Ohm, . Watt
resistor

R2, R14 — 2200 Ohm, 2 Watt
resistor

R3, R39 — 100 Ohm, % Watt
resistor

R4 — 1000 Ohm, Y% Watt trimmer
potentiometer

R5, R17 — 10,000 Ohm, linear
taper potentiometer

R6, R11 — 4700 Ohm, 2 Watt
resistor

R7 — 330 Ohm, ¥ Watt resistor
R8 — 47,000 Ohm, 2 Watt resis-
tor

R9, R26, R33 — 6800 Ohm, %
Watt resistor

R12, R13 — 100,000 Ohm, %
Watt resistor

R15 — 2700 Ohm, . Watt resistor
R16 — 3300 Ohm, 2 Watt resistor
R18, R23 — 22,000 Ohm, 7z Watt
resistor

R19 — 25,000 Ohm, linear taper
potentiometer

R20 — 27,000 Ohm,
resistor

R21 — 220 Ohm, % Watt resistor
R22 — 1500 Ohm, ¥ Watt resistor
R24 10,000 Ohm, ¥ Watt
resistor

Watt

Fig. 5. Printed circuit artworRk for the vertical input attenuator
board. Voltage dividing resistors RA and RB are mounted on
the copper side of the board with trimmer capacitors CA
bridging across them between the large pads. Fixed capacitors
CB are mounted on the opposite side of the board.
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R25, R28 — 1000 Ohm, % Watt
resistor

R27 — 33,000 Ohm, % Watt
resistor
R29 — 100 to 2200 Ohm,

selected for sweep length

R30 — 1000 to 5600 Ohm,
selected for sweep length

R31 — 100,000 Ohm, % Watt
trimmer potentiometer

R32 — 50,000 Ohm, linear taper
potentiometer

R34 — 100,000 Ohm, *3% resis-
tor

R35 — 40,000 Ohm, 339% resistor
R36 — 10,000 Ohm, *3% resistor
R37 — 33,000 Ohm, % Watt
resistor

R38 — 47 Ohm, %% Watt resistor
R40, R41 — 470 Ohm, )2 Watt

resistor

R42, R43 — 68,000 Ohm, 'z Watt
resistor

R44 — 1 mehohm, % Watt trim-
mer potentiometer

R45, R46, BR49 — 1 megohm, %
Watt resistor

R47 — 200,000 Ohm, linear taper
potentiometer with SPST switch
R48 — 1 megohm, linear taper
potentiometer

R50 — 100,000 Ohm, linear taper
potentiometer

Ra and Rb attenuator com-
ponents, all 2 Watt carbon com-
position or film type resistors,
+3% tolerance — See Table 2

S1 — SPDT slide switch with
center off position
S2 — G6-position, 2-pole rotary

RA RB
0.1 V scale none used 1 megohm
0.4 V scale 750,000 Ohm 250,000 Ohm
1 V scale 900,000 Ohm 100,000 Ohm
4 V scale 975,000 Ohm 25,000 Ohm
10 V scale 990.000 Ohm 10.000 Ohm
40 V scale 998,000 Ohm 2500 Ohm
Fable 2.
selector switch transformer

S3 — 4-position, 2-pole rotary
selector switch

S4 — SPDT switch (part of R47)
55 — SPDT toggle switch

S6 — 11-position, 2-pole rotary
selector switch (9 positions used)
T1 — 12.6 V center-tapped, 500
mA filament transformer

T2 — 2650 V, 20 mA, 6.3V, 2 A

V1 — 3BP1A, 3 inch cathode ray
tube

Chassis, cabinet, binding posts
(), CRT socket, line cord and
plug, knobs (3 large, 7 small),

CRT bezel and graticule, fuse
holder, terminal strips, miscel-
laneous screws, grommets, and
spacers

Ham Help

| have a request for Ham Help. |
need a service manual, or at least a
schematic and specifications, for a
Beckman Instruments electronic
counter, Model 6020,

Blase J. Furfaro W715J
10332 Camino De La Placita
Tucson AZ 85710

I'm looking for somebody who
would help me in obtaining an ama-
teur ticket. | am open for advice and
help. | was hoping that someone could
offer some type of course of study for

me and when problems would arise |
could contact him for help.

Peter Osroff

2442 East 26th Street
Brooklyn NY 11235
(212)-646-7757

| would appreciate any help in
locating a schematic for a Singer
portable TV, model number TVEU.

Would also appreciate schematics
for BC-779 receiver and ART-13
transmitter.

Your magazine improves with each

issue,

Harold D. Donaldson
8850 Phoenix Ave.
Fair Oaks CA 95628

| would appreciate some help in
designing a communications device
similar to the wireless broadcasters
that seemed to be popular 10 or more
years ago.

| am working with a group of
hobbyists in putting on a large con-
vention shortly. One of the major
problems in managing a large conven-
tion is the communications area. We
need to be able to contact key people
immediately in emergencies. And,
since this is a hobby group, the device
should be cheap.

A base transmitter broadcasting an
AM or FM signal through the hotel's
110 V power lines would serve ade-
quately, since all that is needed to
receive it would be a cheap pocket
radio. A CB set might work, but the
interference from competing stations
is excessive. A simple wireless broad-
caster using the 110 V line as a large
antenna would seem easiest and
cheapest.

However, circuits for such devices
seem to have disappeared (or are no
longer popular}. Any help in design,
suggesting references, etc., would be
much appreciated.

David Lundy

18 Karen Drive
Cherry Hill NJ 08003
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don’t like is the way they are going
about It.

The only mention they make of
this petition is in the Executive Com-
mittee Minutes, which few hams will
actually read. This appears in a short
paragraph on page 62 of the August
QS8T, for those who might be inter-
ested.

| can only say that | am going to
take some action on this. | will be
writing to the FCC with my own
comments on Docket 20282. | hope
other hams and Movices-to-be will do
the same. Wayne, since you agree with
me according to your editorial, | hope
you will also act. Let’s nip this in the
bud now.

Already | am getting involved in the
politics of ham radio. | was licensed
first as WN3FNT back in 1966. | was
again licensed as WA3JDT/WBBFAR
in 1967. | gave up ham radio to
complete a8 degree in electrical engi-
neering. | now want to return, and |
see that the ARRL is again dividing
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ham radio into a class system. | don't
like it. They are positive on Docket
20282 — vyet are secretly trying to
have it amended. This infuriates me
very much.

Thanks for listening to me, and |
hope some positive action can be
taken.

Bob Hajdak
Youngstown OH

BOON

One of the big kicks that | get out
of reading 73 Magazine is your edi-
tarials. | do not agree with you all of
the time and do agree with you some
of the time, but | enjoy any contro-
versy or debate on ham radio or the
problems with frequency allotments
and so forth,

The main reason for this letter is
this: [ like CB radio and | think that it
is a great thing on the whole and am
not going to let it get run down by
some know-it-all amateur radio opera-

tors. | have had a CB license since
1961 and have been a licensed ham
operator since 1962. | have sold and
serviced CB sets since that time and
had a 2nd phone commercial since
that time, so | do have enough knowl-
edge about it to be heard,

CB radio has emerged, in the last
five years, to be a very strong system
for emergencies on a local basis, and,
recently, as a terrific extension of the
eyes and ears of our law enforcement
people. | can say that it is a boon
to these people. After all, the quickest
way to apprehend a criminal or thief
is with the cooperation of the general
public, and, with the advent of some
very good organizations, such as
REACT and some other fine groups, it
has come to pass that we have an
excellent and speedy means to inform,
locate, advise and operate in a saner
manner than ever before. | am glad to
note that you have decided to tap the
biggest reservoir of potential hams
that exists today. An ardent CBer can
be converted to an ardent ham, but
not by slamming, ridiculing or looking

down one’s nose at him.
Now, as to the holier-than-thou

attitude that some hams have, itisa
slam to the whole fraternity to have
him expound on the lousy CB
activities. If he didn't pass his code
test and/or exam, he would be the
most skip and yakker worker in the
CB group. There are a majority of fine
CB personalities who would make a
lot better hams than some whom |
have heard on the ham bands. | have

heard some stuff that makes me feel
ashamed that | belong to this group,
and no doubt the same goes for the
majority of CBers.

o0, in closing this tirade, let me say
quit knocking CB and quit this |'m-
better-than-you attitude, before we
alienate the biggest group of potential
hams available.

One more thing: | don't care a whit
about microprocessors and fancy 1Cs
and some of the stuff that you have in
your magazine, but | tolerate it
because it probably means something
to the next guy, so | am willing to
tolerate it and consider 73 and QST
two of my favorite mags. | would not
drop QST for the world either. So |
am willing to fight for both of you . . .

Jack Golden WAZ2YPW
Portville NY

DOGGONE HOUNDED

Dag blasted you're right. | can't do
it without your doggone tapes. My
first thoughts were to try to copy
WI1AW, but QRM is bad, bad, bad. |
tried other methods, but after reading
comments from other frustrated hams
| am going to try Uncle Wayne's 14
wpm tape. My XYL is hounding me to
get on the General phone bands so she
can get some of the nice recipes she
has heard, not to mention the little
QS0Os with the other YLs on the

Continued on page 57
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*Microphone provided.

S "ol | P *Dual RIT control
. e allows both broad and
narrow tuning.

*All band 80 through

10 meter coverage.

*Multi-mode USB, LSB,
CW and AM operation.

*Extraordinary receiver

sensitivy (.3u S/N 10 db)
and oscillator stahility
(100 Hz 30 min. after
warm-up)

*Phase lock-loop (PLL)
oscillator circuit
minimizes unwanted
Spurious responses.

*Hybrid Digital
Frequency Presenta-
tion.

*Advanced Solid-state
design...only 3 tubes.

*Built-in AC and 12
VDC power supplies.

*CW filter standard *Fixed channel crystal
equipment...not an A BRILLIANT NEW SSB TRANSCEIVER control on two
accessory. PROVIDING AN UNBEATABLE COMBINATION available positions.

“Rugged 6146-B final  oF ADVANCED ENGINEERING AND UNIQUE  *RF Attenuator.

g e OPERATING FEATURES. *Adjustable ALC

*Cooling fan standard action.

: YOU MAY NEVER HAVE OWNED A < ;
equipment...not an Phone patch in and
accessory. TRANSCEIVER THAT OFFERS SO MUCH. out jacks.

*High performance i :
noise-blanker is Send for descriptive information on this fine new fjgf;ﬁiet:JT Iak for
standard equipment transceiver, or on the time proven Tempo ONE LT '

...not an accessory. transceiver which continues to offer rEIiEDIE, low cost Built-in EpEﬂkEr-

*Built-in VOX and performance. *The TEMPO 2020
semi-break in CW ...5759.00.

Model 8120 external
speaker...$29.95.

Model 8010 remote
VFO0...$139.00.

keying. a
*Crystal Calibrator and
WWYV receiving

capability.
P Y 11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 B16/679-3127



Jim Isbell WASHLE
Rt. 1 Box 592
Leander TX 78641

Get on Six with Surplus

- -the el cheapo RT-70 is a natural

The finished RT-70 modification ready for installation. Its small size and minimal power
consumption make it ideal for mobile use, but for serious work you will need an “‘afterburner.”
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In recent months a large
number of RT-70 trans-
ceivers have appeared on the
surplus market at prices from
$15 to $25. These trans-
ceivers are designed for the
frequency band from 47 to
58.4 MHz and therefore com-
pletely straddle the 6 meter
ham band. To find a surplus
transceiver that doesn't re-
quire extensive changes to
operate on a ham band, and is
simultaneously cheap, 15 a
real achievement that many
hams would take advantage
of if they knew for sure what
the conversion entailed.

The RT-70 is an FM
transceiver covering the entire
6 meter band in continuous
tuning, and transmitting at
500 mW output. The receiver
section is a very good unit as
is and will operate alongside
the best of them without
modification. The transmitter
section 1s equally good, but
several peripheral
modifications will make it
more convenient to use.

The first thing that is
noticed when an RT-70 s



first fired up with its original
microphone is that the audio
quality is unbelievably lousy
in that it won't modulate at
all. Apparently years ago the
carbon buttons were good

but they have now
deteriorated, because even
the ‘“‘new” buttons that |

bought for 3 for $2.00, still
packed in a hermetically
sealed package, failed to
remedy the situation.
Fortunately this problem is
easily solved. A standard
telephone handset can be
used as the microphone by
placing a resistor across the
button to decrease the
sensitivity. Without the
resistor you can stand across
the room from the handset
and have enough audio to
modulate the transmitter,
The resistor value has to be

individually selected
according to the handset
used. Mine required a 27

Ohm resistor. If you can get a
handset with push-button In
the palm you have a fine TR
switch built-in.

Since some of the RT-70s
being sold come without
schematics, | will include
partial schematics to illustrate
the hook-ups. Fig. 1 shows
the audio plug and
connections to the handseL
Place the resistor inside the
handset on the terminals of
the carbon button itself.
Later in this article, 1 will
show how to add a switch to
turn off the earphone in the
handset for speaker
operation. Note that in most
handsets the ground lead
from microphone, earphone
and TR switch are common

Left side and bottom view of the RT-70, showing the “Tank, Field, Veh" switch, S101, on the
left side, in the “Veh™ position. Look closely, just below the crystal Y-102, to see the requlator
chip installation as described in the text.

and a single wire. This wire
can connect to either pin H,
pin E or pin B as all are
grounded inside the set.

Finding audio plugs for
the TR-70 is not as hard as
finding power plugs;
therefore, | have elected to
modify the power input to
use a piece of five conductor
cable that can have any type
of connector vyou like
mounted on the outboard
end. The modification is easy
and works fine. Take a 5/16"”
drill and drill out the center
of the present connector.
Push the end of vyour 5
conductor cable through this

Fig. I. Audio plug connections.

hole, tie a knot in it and
connect the five wires as
follows (see Fig.2):

Connect the red one (if
you have a red one) to pin |
for the 90 V dc input. Next,
connect the black one (again,
note in parentheses above) to
pin D for the ground. The
remaining three wires are
connected to pins B, F and A.
But, prior to soldering to pin
B, remove the wire already on
that pin and place it on pin F
along with the fourth wire in
the cable. Now with the
addition of a Fairchild 7806
regulator chip which will be
described later, you can use
the set with any voltage from
6 to 15 V dc. The Fairchild
7806 regulator chip is a 1
Amp 6 V regulator, all in one
three head package with a
mounting tab. The mounting
tab is in most cases identical
electrically to the center lead.
Check your unit first, and if
this is the case, the center
lead can be cut off. Next,
looking at the bottom of the
chassis, you will see |1
mounted on the right side

with two screws. Remove the
nut on the screw toward the
front of the chassis. Take a
knife and scrape the
protective coating from the
chassis in a circle about 1/2"
diameter around the screw.
Now place the tab of the
regulator over this screw so
that the center lead of the
regulator is pointing directly
at the chassis mounting nut
that holds the front panel on.
This center lead may touch
the nut, but no harm is done
as this lead is grounded. The
other two leads must be bent
away from the chassis to
avoid contact. Now replace
the nut and tighten the
regulator in place. This
mounting will act as both
ground and heatsink for the
chip.

Now, using the diagram in
Fig. 3, connect the input lead
of the regulator to pin B on
the power connector and the
output lead to pin F of the
power connector.

Now in operation, if yvou
have a 6 V filament supply it
can be connected to pin F (or
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Left side and top view of the RT-70, showing the antenna connector on the end panel, and

most of the tuning adjustments for the transmitter.

the cable conductor
connected to pin F), while a
filament supply of 8 to 15 V
should be connected to pin B.
Do not try torun a 6 V input
through pin B and thus the
regulator, as there is a 2 V
drop in the chip which will
result in a 4 V filament
voltage, and the set will not
operate on 4 volts. Also, do
not connect both a 12 V and
a 6 V supply simultaneously:
You may blow the chip. And
a final caution: Do not use ac
filament voltages. The chip
doesn’t like ac, and neither
do the filaments, Ac just will
not work, so don't try it.
This regulator is an
important addition, as the
filament voltage 1is very

POWER
CONMECTOR

)

critical for proper operation.
A 5.5 V filament will cause a
reduction of transmit power
of 50%!

There is a switch, S101, on
the left side of the receiver
chassis. This switch is
primarily used to compensate
power supplies to hold the
current drain constant during
both transmit and receive
modes. If correct drain is a
problem, put it in the “field”
position and then use a very
well regulated 90 V supply
capable of regulating from 30
mA to 80 mA. If on the other
hand you have a good supply
of 90 mA at anything from
90 V to 120 V dc, you can
put the switch in the "“Veh"”
position and use a dropping

-::-:@m

B

I s ™
2 POWES
RED dmm.r

VIEW LODOKING AT
FRONT PANEL

Fig. 2. Power cable connections.
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resistor to drop the voltage to
90 V. | wused a surplus
Sorensen power supply with
an output of +107 V and a
dropping resistor of 200
Ohms. The dropping resistor
is calculated wusing the
formulas in Table 1, and then
adjusted to get what you
want using a voltmeter.

| finally used a 200 Ohm 3
Watt resistor. Since the
switch S101 is in “Veh”
position the current remains
nearly constant and the drop

on the resistor remains
constant,
The final three

modifications | will describe
are primarily convenience

mods and not absolutely
needed. The set will now run
having made the
modifications already
described. Remember, FM on
6 meters is allowed only on
the upper portion of the
band. You can set the
“preset” stops to mark the
band edges, or use one of
them for the local frequency.

If you use the set mobile,
you will need a dial light. The
one in the set is a 331 and is
useless. Remove the bulb and
replace it with a 328; then, in
order to get the correct
voltage on the tube, “‘short”
out R-206. R-206 is mounted
on the back wafer of the
“Cal, Ant"” switch, S-202, on
the front panel. The resistor
can be identified by its code,
as it is an 82 Ohm resistor.
Merely solder a piece of wire
across it and your dial light is
ready.

This modification is a
matter of preference, but if
you are to make the next
modification, this one
precedes it. The present
antenna connection is on the
front panel. | like mine on
the back, so | moved it back.
Remove the BNC connector
and mount it on the chassis
on the right side just above
V1-1, in the aluminum web
that supports the chassis
mounting screws (see Fig. 4).
Then drill a 3/8™ hole in the
cover so that when the set is
in the cover the BNC antenna
connector protrudes through
the back. Now, using a
miniature 50 Ohm coax such
as RG-188A/U, connect the
new antenna connector to the
feedthrough originally
connected to the front panel

R = E/l, where |

15 the current required to operate the unit

(approximately .079 Amps) and E is the voltage of the

power supply less 90 V,

Example: 107 — 90 =17 vwolts=E

R=17/.079 = 215 Ohms

P=E x|

Example: P =17 x .079 = 1.3 Watts

Table 1.



connection. The shield should
be grounded at both ends and
placed in the channel runway
along the housing of C-10.

Now, using the hole the
original antenna connector
came out of, put a single
pole, single throw toggle
switch in the front panel.
Remove the red wire from
pin A on the audio connector
and connect it to one of the
switch contacts; connect the
other contact to pin A. Now
you can disable the earphone
in the handset to allow more
volume n the speaker for
monitoring when you are
across the room, or for use
when others in the car or
shack want to hear both sides
of the conversation, without
blowing your ears off with
the handset!

There are two further
modifications that are
possible on the RI-70.

However, these are specialty
items, and | won't go into
great detail on them.

First, since this is an FM

AC/DC - ALARM Clock Kit -

quantities
of 1-5

$7.50

POWER
CONMNECTOR

f’%

hhTEHﬂ.ﬂu
CoN hE TOR

VIEW LOOKING AT
FRONT PANEL

Fig. 3. Addition of regulator.

Fig. 4. New antenna connector location.

transmitter, a ‘‘cheap and
dirty’ amplifier can be placed
on the output using a R
switch and rf power transistor
to achieve 5 Watts or so in
one stage.

Secondly, the RT-70 is
ideally designed to use on a
repeater. Since the transmit
frequency 1s the sum of the
variable local oscillator in the
receiver and a 15 MHz
transmitter oscillator, a
change in the frequency of
the 15 MHz oscillator allows
the transmitter to be
separately tuned. To operate
on a repeater, it IS only
necessary to change the
crystal in the 15 MHz

12/24 Hr.

guantities of
b & up

$6.50

¢ Your choice of Display Colors - Red, Green, Blue, Amber

oscillator/doubler (the crystal
is 7.5 MHz— bear this in mind
when calculating the
transmit/receiver offset).
Thus you will have a
transmitter that tracks the
receiver, offset from the
receiver by a previously
determined frequency
difference.

Final notes: All these
modifications work equally as
well on the RT-70 as on the
RT-70A, but, in selecting the
unit, try to get an RT-70A.
They usually are newer and in
better condition. Second,
don't pay extra for the 1
MHz crystal in the calibrator
unless it is real cheap. Some

=

places con you for $5.00 and
you don't really need it at
any price! 1t is nice for tuning
up, but not at $5.00. And
fimally, try to get a manual.
They are worth the price if
available. The manual
describes a complete tuning
and maintenance procedure,
as well as the equipment. It is
one of the best eguipment
manuals | have ever seen.

If you can think of any
other mods that would be
helpful | would like to hear
from you, and | will keep a
file on any “new’’ mods that
|  will trade for vyour
suggestions if you send an
SASE. =

b Digit LED Stop-Watch Kit

Split Time
FEATURES:

e Simple construction needing only the parts listed below

$26.95

Taylor Time

® Displays Hrs. & Min. - Switch to Min. & Secs. on Command

e AM/PM Indication e Field Tested for 6 months

The kit will include a 5316 National Clock Chip, 4 Flourescent Display tubes,
all electronic components, switches, controls & complete instructions, specs,
etc. for clock and all optional Features. Other parts required or if desired are
as follows:

e PC Board, Drilled & Silk Screened for Clock & all options $3.00
e Xformer (for AC oper) — $1.00 App. (SCR output) timer kit — $2.00
e Speaker Alarm Kit — $2.00 Count Down (turn-off) timer kit — $2.00
e (Crystal Time Base Kit (for DC oper.) — see below

e Wood Cabinet - Walnut finish and filter (2"H x 6"W x 5"D) — $4.00

Dual Range DIGITAL Voltmeter Kit

0 to +.2 Voits DC $39.95 Complete 0 to +2 Volts DC

e Features latest Technology DVM chip set * Non Cnitical Comp.

e High Noise Rejection e Accuracy to within 001

Contains — P.C. Boards; 4-large 50 Fairchild Readouts, Display Drivers; Op-
Amps; Inverter; all electronic comp; Switches, Pots; Complete Instructions
and Specs; & DVM Chip Set.

Reguirements: Power Supply w/+5Y, +15V and -15V

Option Avail. — 0-200V Range Extender - $4.95

HOBB-Y-TRONIX, INC.

Box 511, Edison, N.J. 08817

Orders must include Check - No COD’s. Add $1.00 handling
for orders under $15.00. N_J. residents - add 5% tax.

e Small enough for hand held case ® Needs only 3-AA cell batteries
KIT INCLUDES:
o Latest Technology Intersil Mos Chip # 7205
e 32768 MHz Crystal e Variable Trimmer Cap.
. 2 mini slide & 3 MOM. PB Switches
s SE digits) Double Dlg:t LED Dnsplays
FE DARD for above :

$3.95

60 Hz. Crystal Time Base
For: Cars, Boats Campers, Field Use
$2.95

KIT INCLUDES:
E tal, MOS 17 Stage Diwider IC, all necessary cmpunents Inst. Sheets & Specs

BOARD for above $1.50

FEATURES:
* 60 Hz output e Low Power Drain e Accuracy
o Small Size e Direct interface with all MOS Clock Chips

ELECTRONIC COMPONENTS — A small SAMPLING
21002-1 Low Power S500NS 1k Ram $1.95 ea
LM309K - 5 Voit Regulator - Raytheon : . 79¢
LM340T Series Regs. - 5.6, 12. 15 & 24V {Dﬂs} ..... 9a¢
LM741 Op. Amp. 14 Pin Dip Pkg e T ey 4 for 99¢
ZN3055 NPN Trans.:stur 10-3 Pkg 59¢
2N4504 PNP (complement to ZN3055) . 69¢
25 Amp - 200 Volt Full Wave Bridge $1.49
10 Pk - 220 Power Tab Xistors, N H & PNP Asst. .. $1.49
15 Pk - LED's Assorted Sizes and Colors ............ . $149
BiPolar LED - RBO/ GIBBM & .. v ivvvsv s onnnsessnssnsnensssnsonsss $1.00
14, 15 R 1B Pin 10 SOCKEES . ... .ovvveneeeenennonannesssmyns 10 for $1.59
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There is no substitute for quality, performance,
or the satisfaction of owning the very best.

Hence, the incomparable Hy-Gain 3750 Amateur
transceiver. The 3750 covers all amateur bands
1.8-30 MHz (160-10 meters). It utilizes advanced
Phase-Lock-Loop circuitry with dual gate MOS
FET’s at all critical RF amplifier and mixer stages.
There’s a rotating dial for easy band-scanning and an
electronic frequency counter with digital readout
and a memory display that remembers frequencies at
the flip of a switch. And that’s just the beginning.

Matching speaker unit (3854) and complete
external VFO (3855) also available.

See the incomparable Hy-Gain 3750 at your radio
dealer or write Department MM. There is no substitute.

3854 3750 3855

There is no
substitute.

®
-Ijain

Amateur Radio Systems.

Hy-Gain Electronics Corporation

8601 Northeast Highway Six; Lincoln, NE 68505 ©) 1976 Hy-Gain



I_\nother*

e T
o e Lo

B ote e slnafoals e fnaleafealnslafealo s ealofeao e oseloalenlndle ' slsalsals eafualnalealals ' eefeireeelaleddnddelelasllasleld

s o K'TO’? 235.8189 o1 EAST/SLO’SCAN
SS2 WIRED 3288 $225 CAMERA $385

MONITOR CAMERA ACCESSORIES:

FEATURES: FEATURES: P1 Polaroid adapter for hard copy photos $34.50
Oscilloscope display of SSTV signal Use C1 camera with your home TV set V1 viewing hood $14.50

Rugged — modular — industrial grade Has both long distance and close-up features T1 tripod $24.95

Modular Construction Adjustable frame size CK256 line conversion kit available

Independent easy to use controls Built-in slo-scan bar gen for transmit

Focus on a postage stamp

AVAILABLE NOW: Order factory direct or from our distributors. See Below

A-G Co., Inc. A and W Electronics Goldstein’s
Imperial, Pa. Medford, Mass. Pensacola, Fla.
Amateur Electronics Supply Barry Electronics Harrison Electronics
Milwaukee, Wisc. New York, N.Y. ' Farmingdale, N.Y.
g‘ﬁ“’e'jnd":?hm CFP Enterprises Henry Radio

Boddisl B Lansing, N.Y. Los Angeles, Calif.

Argon Electronics

Miami Springs, Fla. Electronic Distributors Hobby Industry

Muskegon, Michigan Council Bluffs, lowa

- —F 399 SMITH STREET
FARMINGDALE N.Y. 11735
@ PHONE 516-293-4100

TWX 510-224-6492

The company that put high vollage on the moon, now brings vou expanding amateur radio
technology.

»*THIS OFFER GOOD FROM NQV. 1 THRU DEC. 31, ‘76
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his article is directed
mainly at the ham who
has had antenna rotator
damage due to high velocity
wind gusts. There is also
information for anyone plan-
ning to purchase an antenna,
tower, or rotor, In the main, |
will present a modification
for the Cornell Dubilier
TR-44 antenna rotor that will
automatically return the
antenna to a pre-determined
antenna azimuth or arc seg-
ment. This system is not
limited to the TR-44, how-
ever,
| live in the San Fernando
Valley of Southern Cali-
fornia. During the months
from February through April
there are portions of this
valley that have winds known
as the Santa Anas. These can
last for several days, carrying
with them gusts from 20 to
85 knots. After each of these

The Beam Saver

storms, one can drive down
side streets and encounter a
large number of twisted
towers and beam antennas.

Many of the hams suffer-
ing damage could not believe
this could happen to their
structures, since they
appeared robust enough to
stand twice that wind
velocity. Many hams purchase
rotors, towers and antennas
with hearsay information as
to their structural wind
strength, while other hams
use the overkill theory. A
tower designed for an
antenna wind resistance of
2.5 to 5.0 square feet at 100
mph can have the tower
twisted like a corkscrew with
gusts of less than 50 to 70
mph.

After reading some of the
latest specs from C.D. on the
TR-44 and Ham M-2 rotors, |
was surprised to see that they

are rated for only 2.5 square
feet and 7.5 square feet
respectively. In this light it
appears that a large percen-
tage of hams are overloading
these units with stacked
beams that can easily be rated
for wind ratings of 15 to 20
square feet or more. My
tower is an aluminum 40’
self-supporting structure
capable of sustaining a 100
mph wind while decked with
a 5 square feet array less than
1.5 above the top of the
tower. The rotator is a
TR-44, The antenna is a 4 ele-
ment widely spaced 15 meter
beam with a 3" diameter
boom. After the first 35 mph
wind, | guyed the tower. A
subsequent wind broke one
of the guy lines. | am sure
that if the motor had had a
strong brake the tower would
have torgued sufficiently to
have snapped. | had believed

- - rotor memory system

Robert E, Bloom W6YUY
8622 Rubio Avenue
Sepulveda CA 91343
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the many hams who had
advised me that the TR-44
gear ratio would prevent the
antenna from turning during
exceedingly high wvelocity
winds. Besides, the rotor
would not turn beyond the
end stops. Well, my coax was
wrapped 5 times around the
chrome molly mast post.
Theoretically, the rotor
cannot go beyond 360°
because protrusions built into
the casting come into contact
with a hard drawn steel lever
made of angled steel in the
shape of a U channel. This
strikes end stops, which are
also built into the stationary
part of the casting. | do not
know how many pounds or
tons of torque was created by
the wind, but this piece of
steel looked like it was on the
losing end of a battle with a
punch press.

With this background, we
have arrived at the meat of
the subject. How do we pre-
vent this from reoccurring
without having to replace
everything with beefed up
specs? A braking system had
been contemplated at some
length, but the prospect of
having the tower torqued in
half was quite evident.
WABMVP suggested the
design of an electronic servo
system with rubbery limits.
The system in Fig. 1 is the
result.

A breadboard model was
devised to determine the
circuit feasibility, A 500 Q
wirewound potentiometer
and bench supplies were used
to depicket the TR-44 rotor
and control box. After being
assured that the design was
sound, most of the com-
ponents were mounted on a
24" x 4%" universal PC
board. Essentially, what is
required are two 12 or 24
volt dc three pole double
throw surplus relays, two
inexpensive 741 op amps, or
a single dual pack 747 IC,
two 1N4004 diodes, two 10k
Trimm potentiometers, three
transistors (two used as relay
driver switches and one as a
B+ pass transistor), and one
double pole double throw



toggle switch.

Let's first look at the
Cornell Dubilier control unit
schematic as redrawn for
better understanding. The
uncircled numbers are those
that appear on the C.D. sche-
matic. Those circled are those
that appeared on the particu-
lar relays used in my unit (|
found some new surplus, very
small 4PDT 24 volt units at
75¢ each). The lever switch
on the control unit essentially
does two things: It applies
line power to the power
transformer primary only
when moved to the left or
right position, and it also
applies 26 volts ac to one or
the other split phased wind-
ings of the rotor motor. (One
winding causes the motor to
rotate counterclockwise, and
other winding changes the
direction to clockwise.)
Incidentally, if you have had
your rotor for some years and
it only rotates with much
persuasion, you most likely
have a defective motor
phasing capacitor. This
capacitor is a nonpolar elec-
trolytic. The electrolyte dries
out after a time and the
capacity is insufficient to
change the phase of the cur-
rent sufficiently. A good
substitute is to purchase com-
puter-grade capacitors of
twice the capacity and con-
nect them back to back.
Remember that the 50 volt
rating on the original
capacitor has an ac rather
than dc rating. As the ac
voltage is a peak-to-peak, the
formula becomes RMS x 2 x
1.44. However, if the capaci-
tors are placed back to back,
each of these would have a
rating of 1.414 times the
RMS value.

One of the first things that
came to my attention on the
C.D. unit was the amount of
heat generated in the 300 £2
zener current limiting re-
sistor. When the control unit
is on for a prolonged period,
both the 300 £ resistor and
zener will blister the fingers if
touched. This current
measures approximately 90
mA. The regulated 14 volts
only supplies 1T mA to the
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Fig. 1. S1 is shown in the manual position. Dashed lines represent wiring changes in the original
circuitry. Relays A and B are shown in the de-energized position. Numbers not circled identify
portions of the C. D. R. schematic. Numbers circled identify the terminal numbers on the

particular relays used by author.

direction indicating meter,
and about 30 mA to the 500
£ pot located in the rotor
housing, with the balance
apparently used in biasing the
zener. It isn't any wonder
that the zener and its asso-
ciated resistor get hot.

To operate the modified
unit during a wind period,
power must be applied to the
transformer primary on a
continuous basis. The zener
and resistor are not rated to
stand this kind of duty cycle.
Therefore, a modification was
incorporated to relieve this
condition. A flat pack pass
transistor, type 2N6123, was
used. This transistor capa-
bility i1s like using a steam-
roller to crush a cinder. How-
ever, it is inexpensive, small
and a heat sink is not re-
quired. This transistor has a
minimum beta of 20 — thus
the zener now only has to
supply 1/20 of the current
previously required. The 300
{1 resistor is now replaced
with one of approximately
5.6k, and the zener still
directly supplies the T mA
maximum current to the
azimuth indicating meter and

biases the base of the pass
transistor.

Notice that the 14 volt
supply is a voltage source for
the azimuth potentiometer.
This pot acts as a variable
voltage divider of zero to 14
volts; the 1 mA meter (1000
Ohms per volt) has a fixed 10
k£l and variable 5 k2 for full
scale adjust. The 1T mA meter
is set up to precisely indicate
the source voltage.

Now let's look at the servo
circuit. Note the two symbols
for ground. This is not meant
to confuse, but to identify
two separate negative returns.
The voltage negative return
circuit of the control unit
C.D. number “7" does not go
to chassis ground, so do not
make it a chassis ground
when you make up your
module. Note also that the
only thing that goes to chassis
ground in the control unit is
the rotor of the azimuth pot.
When this pot is in the most
CCW position, its variable tap
is at the “7" point or supply
negative. In the opposite or
clockwise position, point ‘2"
is +14 wvolts. This variable
ground potential point 1" is

used as an offset voltage on
pin 2 on op amp “A" and pin
3 on op amp "‘B."” Note that
this voltage is fed through a
100k resistor and junctions
with a 20 uF capacitor. The
capacitor takes time to build
up and also takes time to
drop its voltage. This makes
for a hysteresis and allows the
rotor to continue through
and coast beyond the elec-
trical limit. The outputs of
the op amps are amplified by
the emitter follower relay
drivers A and B, which
actuate either relay “A" or
“B.” Note that if 24 volt
relays are used it may require
about 18 volts for actuation.
The relay energizes the
proper motor winding and
turns the antenna back to the
initial point. You might ask
why the motor doesn’t just
correct a few degrees and the
relay drop out. The hysteresis
introduced by the 20 uF and
100k resistor add a time
delay, slowing down the
buildup and drop-off of the
op amp offset bias voltage.
When you first try the unit, it
is conceivable that the rotor
will turn in the opposite
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direction from that desired.
In this case, just reverse the
relay contact wires going to
switch points 4 and 8. Circled
relay contacts 4, 12 and 8 on
both relays are connected in
such a way as to prevent
inadvertent manual control
when SW-1 is in the auto-
matic position. The manual
position causes both relays to
take a de-energized position
and the control unit 1Is now

ready for conventional
manual control.
For the inmitial adjust-

ments, you must determine in
which direction you want the
antenna pointing. When in
automatic, manually position
the antenna to this position.
Now determine the leeway on
each side of this position. Set
the antenna to the CCW limit
point and adjust the appro-
priate  limit potentiometer
until its associated relay ener-
gizes. It might be well at this
point to jumper the 100k
resistor, as this shorts out the
delay. The correct setting can
thus be found more readily.

43

Now manually move the
antenna to the opposite limit
point and adjust the second
limit potentiometer for actua-
tion of the second relay. With
the servo main switch in the
automatic position, the
antenna should correct to the
predetermined direction.
Both relays are now de-
energized. Switch contacts 4
and 12 of both relays should
be in the position as shown in
the schematic. Although the
switch mode has been set for
automatic, the manual con-
trol lever on the control head
will respond, opening the 4
and 12 contacts on that relay.
Manual control is lost until
the servo is again balanced.
Protection circuit “C"" was
added to prevent damage to
the rotor motor should a
component fail, Connect con-
tacts 2 and 10 as shown. This
circuit prevents having motor
driving voltage on both the
motor phased windings,
should a circuit failure close
both relays simultaneously.
The entire servo section is

built on a canned PC board or
any board type you desire.
The board size is approxi-
mately 2% x 4%'". The
board is then mounted in an
aluminum box approximately
5" x 24" x 2", depending on
the relay size. You might
want to set the control unit
on top of the servo system, in
which case you should use a
box with length and width
compatible with the control
unit base. The 741s have 8
pins, so both can be plugged
into one IC socket (unless the
dual pack is wused). The
manual autoswitch is the only
control on the box. Wires
emanate from the back
through a grommeted hole. If
12 V relays are used, the 500
2 V2 W current limiting resis-
tor can be increased in size,
or two resistors in a voltage
divider circuit c¢an be
employed.

Unfortunately, the trans-
former in the control head,
although large and visibly
husky, was not designed for
continuous duty. Mine was so

hot after about 5 hours that
it was painful to touch. The
overload circuit breaker, a
temperature-activated device
built right into the trans-
former, did not cut out. The
secondary winding is of very
heavy wire, but the primary
saturates the core while only
loading about 80 or 90 mA.
The replacement transformer
| used is a 24 volt 2 Amp unit
normally used to operate a
latching relay in a garage door
operator. This transformer is
less than three fourths the
size of the one in the control
unit — yet is only slightly
warm after a 24 hour duty
cycle. Fortunately, there are
any number of units available

from electronic surplus
houses throughout the
country.

The prolonged detail of
this article is intended for the
less technical ham. The more
technical ham may just need
the schematic diagram.

My thanks to Doren
Rozenthal WAG6MVP for his
suggestions and assistance. ®
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T he original article on
the "‘Poor Man's

Universal Frequency
Generator' appeared in 73
for July, 1974. It has
generated a great deal of
reader response and It was
considered worthwhile to
review the instrument again
and see if it could’t be made
even more reliable and
versatile.

Basically, the generator is
a collection of IC oscillators
and dividers that can generate
square waves from the HF
range all the way down to the
sub-audible AF range and can
generate markers all the way
into the VHF range. There is
nothing sophisticated about
the generator, and some of its
function can be performed
today by more advanced 1Cs
with even greater versatility.
But, the generator is hard to
beat as a simple straight-
forward device that can be
built at a very low cost (none
of the |Cs costs more than
$1.00, except for one
optional $3.00 type). It
makes an excellent little
project for those who still
haven't started to experiment
with digital 1Cs.

The uses for the generator,
as suggested in the original
article, are about as versatile
as those of a grid-dip oscil-
lator. Also, like such an
oscillator which is not a very
advanced type ol instrument
today, one nonetheless
always keeps on discovering
new and handy uses for the

instrument. The broad uses

still include: frequency
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Updated Universal

Frequency Generator

--extremely versatile test unit

marker generation, generation
of crystal-stability RF or AF
square wave signals, crystal
activity checker, range exten-
sion for present AF or RF
generators and a divider chain
to allow HF oscillator
stability and calibration to be
checked by a low frequency
receiver for those who lack a
counter.

The block diagram of the
updated generator is shown in

I
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Fig. 1. Overall block diagram of the generator.

Fig. 1. It consists of a selec-
table oscillator section;, a
fixed string of divide by 10
stages, and two divider stages
which can be switched in at
various points along the
divide by 10 stages. The first
oscillator is a 1T MHz crystal-
controlled stage. Improved
circuitry has been used which
ensures more stable oscilla-
tion with any good 1 MHz
frequency standard crystal.
An LED indicates that the
stage is oscillating. The
second oscillator stage can be
used with any external crystal
extending up to the low VHF
range. An LED again indi-
cates that the oscillator Is
working. The stage can be
used as a simple crystal
activity checker with the
LED, or crystal frequencies
can be used which will give
some desired output when
the oscillator is fed into the
divider chain. The third stage,
as in the original generator, Is

not really an oscillator stage
in itself, but an oscillator
input stage. It will accept any
external sine or square wave
input, condition it, and then
apply it to the divider chain.
The fourth oscillator stage,
which is new, really increases
the versatility of the gen-
erator. It i1s a square wave
generator whose frequency
can be controlled by an ex-
ternal capacitor only. By
proper selection of this capac-
itor, frequencies from several
Hz to several MHz can be
generated. Thus, in combina-
tion with the divider chain,
any desired frequency or
marker can be generated. The
fifth oscillator stage, which is
optional, is similar to the
fourth oscillator except that
it is intended mainly for the
entire HF range up to about
25 MHz. Its frequency of
oscillation is also controlled
by an external capacitor, but
its main feature is that it is a



voltage controlled oscillator.
By varying the voltage with a
potentiometer to one section
of this stage, a variable or
sweep frequency output can
be obtained.

The divider chain is a
simple series of four divide by
10 stages. The outputs from a
1 MHz input will be at 100
kHz, 10 kHz, 1 kHz and 100
Hz. The stages are similar to
those found in the timebase
of any frequency counter or
many crystal calibrators. The
two divide by 2 and divide by
5 stages can be switched in
along the divide by ten string.
Using the 1 MHz oscillator
input example again, the out-
puts of the divide by 2 stage
will be 500 kHz, 50 kHz, 5
kHz, 500 Hz and 50 Hz. The
outputs of the divide by 5
stage will be 200 kHz, 20
kHz, 2 kHz, 200 Hz and 20
Hz. This example may appear
very obvious, but when
dealing with inputs other
than a simple 1 MHz one, it is
important to list all the
various output frequency
possibilities to avoid con-
fusion. Of course, looking the
other way, that is, towards
VHF marker frequencies, the
above freguencies represent
the intervals at which marker
frequencies would appear
since the output of the digital
stages is a square wave with a
very rich harmonic content.

The actual circuit of the
generator is shown in Fig. 2.
Use is made, except for the
optional fifth oscillator stage,
of only simple SN7400
family ICs. The SN7400 1
MHz oscillator stage makes
use of 2 of the gates for the
oscillator itself, one for an
output buffer, and one to
drive the LED oscillator
activity indicator. The
oscillator can be beat against
WWYV for accurate calibration
using the 25 pF trimmer. Do
this by connecting the output
of the oscillator, through a
small coupling capacitor if
necessary, to the antenna
input of a receiver tuned to
WWV on 5, 10, 15 MHz.
During the 10 second tone
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Fig. 2. Wiring diagram. Note that the divide by 5 and divide by 2 functions use only one
SN7490. See text for some details on bypassing by each |C.

pause on WWYV, adjust the
trimmer for zero beat. The
second crystal oscillator will
operate over a very wide
range. The only component
that may have to be changed
with frequency to ensure
stable oscillation is the 150
pF capacitor from one side of
the crystal socket to ground.
The 150 pF nominal value
will operate satisfactorily
with most HF crystals. The
oscillator range can be
extended higher or lower by
making this capacitor have a
value (in pF) equal approxi-
mately to 500 divided by the
crystal frequency in MHz.
Overtone as well as
fundamental mode crystals
will work.

The third oscillator, a
SN7405, is a hex inverter
which uses a single external
feedback capacitor to
produce a square wave output
ranging from a few Hz to
several MHz. The capacitor
values needed will range from
300 uF to 30 pF. The output
waveform is not exactly a
square wave In the truest
sense since the on and off
times for each cycle are not
exactly equal. Normally, this
will not make any difference,

but the situation can be
corrected by connecting a
22k resistor from pin 4 to the
supply voltage.

The fourth oscillator input
stage has been found to
function well and is left as
originally shown. About a 1.5
to 2 volt input is required
from any external sine or
square wave generator to
activate the multivibrator.
The operation of the stage
will be very obvious and even
the output from a low voltage
filament transformer through
a current limiting resistor can
be used to check that it is
operative.

The fifth oscillator stage, a
Motorola 4024, is a very
interesting voltage controlled
oscillator. |Its circuit
simplicity belies its very
versatile usage. The operating
frequency range of this
oscillator (multivibrator) is
controlled by the value of a
single external capacitor
connected between pins 3
and 4. The tuning or output
frequency of the oscillator
within the range established
by the fixed external
capacitor is determined by a
variable 1 to 5 volt dc voltage
applied to pin 12. For

example, with a 430 pF
capacitor between pins 3 and
4, the output frequency range
as the voltage on pin 12 is
varied between 1 and 5 volts
is approximately 200 kHz to
1100 kHz. For a 100 pF
capacitor, the range is 5 MHz
to 25 MHz. The IC will
actually operate up to 30
MHz with a bit of care as to
lead dress, etc. The leads to
the external frequency range
determining capacitor should
be kept as short as possible,
Also, the ground leads and
bypassing to the supply
voltage pin should be short or
the full frequency range of
the oscillator may not be
realized. Unlike the SN7400
series |Cs which are widely
available, one may have to
look twice for a source of the
MC4024. One source (at
$3.00) is Circuit Specialists,
P.O. Box 3047, Scottsdale
AZ 85257.

The divide by 10 chain
uses SN7490s in their con-
ventional arrangement. Once
the layout of a single stage
has been determined, the rest
need simply be duplicated.
They can easily be wired on
perforated board stock as can
the other ICs in the
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wave output can be obtained.

Component values should be optimized using an oscilloscope if

possible.

generator. The original article
provided a simple enlarged
view of simple perforated
board wiring for SN7490
divide by ten units which is
still valid.

The divide by 2 and divide
by 5 stages are all actually
contained 1n one SN7490
which sort of does double
duty as a frequency divider,

The construction of the
generator depends on
individual taste. It can be
constructed as an ac powered
unit or as a portable unit. As
an ac powered unit, a simple
power supply using an
LM309K regulator is
recommended. My portable
unit was constructed in an
approximately 3" x 4" x 134"

metal enclosure. The per-
forated board was just
slightly smaller than 3" x 4”
to fit the enclosure. Portable
power can be supplied by a
4Y; volt battery (Burgess 532
or equivalent) or 3 type C or
D cells connected in series,
There are two main bypassing
details, however, which must
be observed for good per-
formance and which are not
shown in Fig. 2 for sake of
simplicity. Each IC must have
a .1 uF disc capacitor going
from its supply voltage
terminal to ground. Also, a
100 to 500 uF/10 V elect-
rolytic must be connected
across the battery terminals
for a portable unit.

The many uses of the

generator have been con-
siderably expanded by the
update features described in
this article. It can function as
a highly accurate square wave
frequency generator (down to
fractions of a Hz) at any
dividable frequency down
from a crystal frequency
reference. It can function as a
highly accurate marker
frequency generator in the
HF or VHF range, depending
on the crystal frequency
reference wused. It can
produce basic frequencies or
harmonic markers at any
frequency up to VHF by
means of its internal
oscillator or by means of an
external oscillator which is
variable in frequency. It can
serve as a crystal activity
checker for almost all funda-
mental and overtone type
crystals. The combination of
having a crystal reference
frequency oscillator available
in combination with a
variable AF or RF oscillator
allows comparison to be
made so one does not fall too

far out of range within any
variable frequency range.

A final word might be said
about the output waveform
of the generator. The cutput
IS a square waveform and
hence quite rich in harmonic
output. It cannot function as
a pure, fundamental fre-
gquency sine wave generator
and was never intended to do
so. Reasonably good sine
waves can be produced, how-
ever, at any output frequency
by suitable RC filtering. The
situation is very similar to
that of filtering a sharply
“clipped” audio signal before
it I1s applied to a modulator
stage in a transmitter. Fig. 3
provides the details of a 2
stage RC low pass filter which
can be built for any AF to
HF frequency to provide a
reasonable sine wave output.
Of course, LC filters will be
better to get a pure sine wave,
especially multi-section
filters. The formulas for such
LC low pass filters can be
found in many reference
texts on electronics. ®
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J toll free or write for your free complete catalog & specifications. Satisfaction guaranteed or
your money back. For engineering advice, call after 6:00 PM, E.S.T.

‘COMMUNICATIONS ENGINEERING
M0 30X 1002
ANN ARBOR M! 48106

OPTISCAN

10 channels

30-50 MHz

150-170 or 140160
450-470

490-510

CE's Price — $339.95

CALL TOLL FREE
800-621-4414
or
313-994-4441
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ne STAR
SERIES

The STAR Series provides a new dimension of ST
antenna size, shape and versatility for e 7
today's ham. The success of these antennas =&
is based on their combination of per-
formance and small physical size. |deal for
apartments and urban installations having
limited space, the STAR is an antenna even a
neighbor can appreciate. [0 The STAR
antennas are modified magnetic loops* (not
halos or electrical loops) with the benefits
resulting from this design. The extremely
low E/H ratio in the near field eliminates
the need for a ground plane or radials and _ 2
greatly reduces absorptions and ground losses. A LYY vgﬁm
shaped RF current distribution along the driven element i 3
produces resonance and a nominal 52 ohm input imped-

ence directly, without the use of lossy matching net-
works or loading coils. A low angle of radiation results and sharp nulls are formed which

can be oriented to minimize QRM. No antenna resonances occur at harmonics of the
fundamental, suppressing TVI radiation. The above factors combine to produce a horizont-

ally polarized signal with gain over a vertical or dipole, wide bandwidth, and low noise
pickup. STAR antennas can be phased to

provide gain and directivity comparable to a two
element beam. The antennas are circular in
cross section with spokes radiating from the
mast hub to provide rigid support. The
antenna elements are protected within a rugged
FARAEAEIEAE S QORI #1 EREEES) polyviny! chloride frame which can be painted.
When horizontally polarized, wind survival is in
excess of 100 mph. The STAR series of
antennas are capable of handling legal power
14.35 and can be mounted for either horizontal or
vertical polarization. The STAR 20 and the
STAR 40 can be stacked vertically on a single
mast if desired.

To introduce the STAR antennas at the lowest cost, they are available factory direct only
from the address below. Complete instructions are provided for assembly and tuning for
optimum performance at your QTH. State whether the STAR 20, STAR 40, or both are
desired. Send check or money order to the address below. California residents add 6%
sales tax. Antennas will be shipped by UPS.

*J.M. Boyer, "The Surprising DDRR Low Noise Antenna,” 73 Magazine, September 1976, pp. 42-45,

Star 20 shown (mas! not included)

STAR 40 (MHz)

7.0 ¥ 7.2 7.3

14.0 14.2

STAR 20 (MHz)

STAR 20 (20 meters): $39.95 STAR 40 (40 meters): $49.95

Weight: 10 pounds Weight: 20 pounds
Dimensions: 46" diameter x 2.5” depth dimensions: 90" diameter x 2.5" depth

The COM % STAR Corporation

AMATEUR RADIO DIVISION
1926 S. Pacific Coast Highway e Suite 233 ¢ Redondo Beach, CA 90277
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Howard F. Burgess WS5WGF
1801 Dorothy Street NE
Albuquerque NM 87112

Who, me? A Pioneer?

- - some fantastic frontiers are wide open

here hasn't been a better

time in the last fifty
years than right now for the
lone experimenter to do big
things. There are still new
frontiers that need exploring
and some of these need just
what the ham has to offer. If

you have an unlimited
curiosity about things elec-
tronic, and if new ideas are a
great adventure to you. now
is your time — that is, if you

would like to do some
research on your own.
Several areas that we
.--Jf
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There are still new frontiers for the ham.
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would like to suggest are In
the little known region where
functions of the mind, body,
electronics, and even
communications just seem to
overlap and blend. It’s a sort
of gray area where life itself
may some day be explained
by the laws of electronics.

True, it's not exactly
communications, so why
bring it up in a ham

magazine?! Mostly because it's
an exciting new world of
electronics for the ham to
experiment with and because
people in ham radio have
such a versatile reserve of
skills which can help. It's
work that can use talents
ranging from those of simple
measurements to advanced
computer processing of
complex data.

It is a world where the
mystics rush in and which
most scientists prefer to
avoid. Both groups are
making noises, but few are
coming up with any usable
answers. With luck, the
rewards to the experimenter
could be great, and the right
answers could change our
whole way of life.

In the recent mad dash of
space age research we learned
how to ask more questions
than we are able to answer.
New developments in
instrumentation and methods
of observation have shown us
that a lot of things are
happening that we just can’t
explain. With the recent
decline in research money for
the big labs, and most of all,
with ultraconservatism
increasing in established
science, many of these
questions may remain
unanswered for a long time

unless they are tackled by
adventurous individuals.

When these new horizons are
finally explored, the ground-
work will probably have been
done In someone’'s back
room, garage, or on the
kitchen table. But whoever
does it will need an open
mind, a lot of courage, and a
thick skin to survive. A
basketful of junk will also
help.

Many of the unanswered
questions are very embar-
rassing to the established lab
worker because they cannot
be answered on the basis of



Headache? Sore joints? Maybe it’s positive ions!

facts that we now Kknow.
Many of the questions have
been swept under the rug just
to avoid the unorthodox
answers that seem certain to
follow.

To compound the
embarrassment, some of the
observed phenomena are even
related to folklore subjects.
New measurement techniques
verify that some old and odd
effects really do exist, but it
is not easy to explain
why or how. To make things
even more confusing, some of
the more spectacular subjects
have been seized by the
occult and psychic groups
and converted into mystical
exhibits. Even some of the
so-called researchers seem to

be hung-up in a fantasy
world.

One question needing
attention happens to be

related to communications.
What is really happening
when people think they are
communicating with plants

and flowers? It sounds crazv'

but there’s more to it than
you may think. We have all
seen the wild publicity-
seeking stories of how plants
think and can sense man’s
feelings, both good and bad.

Even electronic devices are
being used to show how
plants express their likes,
dislikes, and fears. We must
admit that when a meter
moves to full scale, something
must be causing it. Perhaps
it’s time we found out what is
happening.

And here is where you will
need some of the courage we
mentioned. The people who
are riding the crest of
publicity will be guite upset
when you prove that their
great new mystic display is
based on natural phenomena
which you can demonstrate,
Many of the people in the
field of science are also quite
narrow-minded. They will
avoid you because you have
been flirting with the mystics.
| have been down this road
before, with Kirlian photog-
raphy.

But somewhere a re-
searcher is going to come up
with some exciting new finds.
Work in my own little lab
leads me to believe that a few
hams could put this whole
plant dilemma In perspective.
We will find that the
phenomenon is based on
sound principles, just like the
night flying moth that uses

microwave CW to
communicate with its mate.

All things seem to indicate
that the plant, when it reacts,
Is only acting as a detector
and is sensing the changes In
radiation from the human
body. These changes are
caused by the thoughts and
emotions of the researcher or
someone near. We already
know that some of the signals
are in the infrared spectrum,
but who knows yet what
other forms of transmissions
are present? This could be
iImportant.

The plant, because its
whole life process depends on
forms of radiation, is simply
acting as a transducer. Like
the thermocouple, ther-
mistor, or diode, it is merely
converting a form of ra-
diation into electrical
impulses which can be read
on ordinary instruments. The
plant is not processing data
and coming up with an
opinion.

However, there i1s another
exciting possibility if you
care to speculate and crawl a
little farther out on a limb.
The electronics and chemistry
of the plant may also be
acting as a detector for forms
of radiation which we do not
know about yet. At this time,
our thinking and theories are

————

g —_ s

all built around electro-
magnetic radiation. Perhaps
there are other forms of
which we are not yvet aware
but which the right trans-
ducer could detect. There
might be other natural
transducers even better.

The well-known Dr. Rhine
of Duke University fame
proved in lab work that ESP
involves a form of trans-
mission that is neither time
nor distance dependent.
Perhaps it is time for some of
us who specialize in detectors
to try for some new answers.
At this time there are at least
six well-funded groups in the

world trying to contact
advanced civilizations In
outer space. If people in

outer space are as advanced as
we would like to think they
are, they may have long ago
abandoned the use of slow,
noisy, radio waves. Maybe we
do need some new detectors.
Perhaps vyour first far out
space QSO will be using the
old pine tree as a combined
detector and antenna. Talk
about the need for courage!
You’d better be pretty well
fortified when you tell your
neighbor that you just
received a message from
Jupiter on the geranium. You
may be lucky, though; he
might just think you said

o
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It says there's some distortion in your lower sideband.
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germanium and are only half
crazy.

But back to the serious
business at hand; there is a lot
of research needed in this

area. We have found that
certain plant leaves, even
when removed from the
plant, will give full scale
readings on our instruments
when a human hand is

brought within four feet of
the leaf. Just turning on a
soldering gun across the room
from the leaf will also
produce full scale readings
before the gun is hot enough
to melt solder. A light beam
on the leaf will do the same.
But high background
readings, even in a dark room,
indicate that the leaf is also
reacting to other signals.
What are they! How about
putting a leaf Ih a parabolic
reflector? Where do we go
from here? It's as wide open
as ten meters in a high
sunspot cycle.

Yes, this i1s unexplored
territory, but there has been
an occasional wanderer
passing through. So don’t be
surprised if you find a few
footprints as you travel along.
Fifty vyears ago John L.
Reinartz, one of the early
all-time greats in ham radio
(1XAM, later K6BJ), was
interested in the electric
currents generated by living
plants.

There is no limit to what
we may find now, with our
new capabilities. All of the
work with plants can be done
with home-built electrom-
eters and sensitive low
frequency and dc voltmeters
built from bargain ICs. It can
be done on the kitchen table
or in a corner of the garage.

Another bit of research
needed is even closer to ham
radio. It is in the field of

atmospheric electricity, or
potential gradient. There has
been a lot of work done here
but much more IS needed.
Needless to say, lightning has
been a headache for hams
from the early days. But
lightning is probably the most
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least
the

publicized and
important part of
potential gradient story.

There is a voltage differ-
ence between the surface of
the earth and the ionosphere
of about 350,000 volts, with
a continuous current of about
50,000 Amps at all times.
This is distributed over
the entire surface of the earth
and at any given point the
current is very small. How-
ever, the natural potential
difference is vital to the
balance of nature for the
function of the human body
and things that live above
ground. One of the problems
beginning to face us now is
that with all of our electrical
apparatus, power lines and
such, we are destroying the
original dc field. We are over-
riding it with pulsating ac
fields which can have an
adverse effect on both mind
and body.

For a long time this idea
was ridiculed by the scientific
community. But just recently
announced from

it was

Y u

You don't have to be crazy —

anyone else.

Europe and verified by re-
searchers in this country that
people working in the vicinity
of high tension power lines
are developing health
problems. This can also
happen in the fields of other
devices such as high power
transmitters. Of course some
of this work must be done by
medics, but there is much
that can be learned by the
small worker.

The high level surges from
power lines or other electrical
equipment are suspected by
some of being capable of even
resetting biological time
cycles. Dr. Ross Adey
(WB6DEX) of the University
of California School of
Medicine has done some
excellent work in this field,

It is known that altering
the potential gradient within
buildings can affect sleeping
habits. In our own experi-
ments we have found that
restoring the voltage gradient
in the home (artificially) can
increase the ability to get a
good night's sleep. It also

but vou'll never convince

increased the feeling of well
being and the ability to think
better during waking hours.

In office experiments,
returning the gradient to the
normal values decreased work
errors by 50% or more. This
in  turn brings up other
questions. What does the HV
supply in the TV do to the
voltage gradient in the room?
Is it good or bad? Perhaps its
overall effects are worse than
the x-rays we worry about?
All of these things can be
researched with instruments
and power supplies that many
hams can construct at little or
no expense.

Still another of the
interesting areas, which is
somewhat related to potential
gradient, is air ionization, An
ion is just a particle that
carries a charge. Of course
they can be either positive
or negative. The ions that we
are interested in right now are
air ions, or charged air
particles. When the negative
charges in the air that we
breathe exceed the number of
positive charges, we feel
better, many respiratory
ailments disappear, wounds
heal faster, and all sorts of
wonderful things happen. It's
just one of those great days.

Positive ions can cause the
reverse, such as that old
dopey, draggy feeling.

Rheumatism, asthma, circu-
lation, blood pressure, and all
sorts of problems get worse.
The medical effects of ions
on life have been well
researched by reliable labs in
this country and in Europe.
But that is just about where it
has stopped. Perhaps one
reason is that plenty of usable
negative ions are hard to
come by. And here is where
the ham could really get
involved — in the hardware.
No one has seemed to come
up with an easy way to gen-
erate negative ions without
some unwanted side effects
such as radiation, ozone, ex-
cess heat and the like.

As usual, the federal
government has only made



matters more confused. A
few fast-buck artists got into
the field early and peddled
some phony equipment. Now
everyone must suffer because
the Food and Drug Adminis-
tration has made rules that
severely limit work in this
area. Like many other things
that the FDA has done, much
of it is without rhyme or
reason. It is another case of
bureaucratic sheepdogs
chasing phantoms and
barking “wolf.” However, if

shingle sate
ground.

There are many other un-
explored areas, like the

LLakhovsky effect, for those

you are on

who like the unknown.
Lakhovsky was a Russian
refugee scientist who

demonstrated years ago that
bursts of low level broadband
rf power in the microwave
region would cause malignant

growths, on both man and
plants, to dry up and
disappear. No harm was

proved his point in large
hospitals in both Europe and
this country. But like so
many such discoveries, It was
a good demonstration and
that s where It stopped.
Lakhovsky was not an M.D.;
he was an engineer. This ruled
out any use of his discovery.
To close the incident, such
effects as he demonstrated
were theoretically impossible
and therefore did not exist.

These are only a few of
the fields that are electronic-

research. They also offer the
chance to be tarred and
feathered by our progressive
and advanced societly.
However, considering that
ham radio is a hobby that
cuts across all professions and
businesses, there is probably
no group with more contacts
to call on for help or ad-
ditional information. As
usual, some of your best help
might come from your local
politician. If worse comes to
worst, you might end up with

vou don’t hang out your suffered by the patients. He related and are ripe for a job bugging. .. plants, »
i " (73 () . Al e e T py ¥ oy £ band” as | can find on the CB  viduals listed, with assistance of the
: el : ' ol channels, | have heard deliberate jam- following: unidentified Pack Rat
g ming, obscene language, lack of member, Mount Airy VHF Club

from page 38

bands.

The good people at the Baltimore
FCC are tired of seeing me come iIn,
pay my four bucks, and then blow the
code test time and time again. My
copy is good at home, but as your ad
says, the steely-eyed monsters at the
candy factory scare hell out of me. No
kidding! I'm a big boy now and | feel
that your tape is the answer, I'm not
afraid of the truth.

| know that you most likely get
tired of reading idiotic letters like this
one, but your editorials and magazine
in general has been the uplift that |
needed to rekindle my interest in ham
radio. | thought that everything had
to be technical and impersonal with
no fun, as depicted in other maga
zines. | admire your straightforward
approach to state what you think is
right or wrong — whatever the subject.
Keep it up — that's what our society
needs more of.

John J. Dippel, Jr. WA3YPS
Baltimore MD

READ THE RULES

| have your latest magazine at hand
with the cover copy, "Hey, CBers!”

| have been a Novice for about
seven months now and have had quite
a bit of “on the air experience.”” My
question is, ""Why should any CBer
want to change to ham?”" Every time |
make a good contact with someone,
there is always another station that
comes right on without listening, and
starts calling. | in return simply QRT
because it isn't worth it to continually
buck this sort of thing. At least the
CBer asks for a break and goes to
another channel for the QS0O. He also
thanks you for the break. The CBer
that | am in contact with is courteous
and interested only in good clean
contacts and signals. He is interested
in good relations, and 1s an addition to
his commumty and the many other
CBers.

As far as rules are concerned, | can
find as many offenders on the “ham

courtesy, operators using their equip
ment wrongly, and even solicitation.
S0 my question remains. | believe
also that, before bragging too much
that, | am a ham, not a CBer,"” some
of them had better read the rules
again
Louis Johnson WNTWHE
Shelburne Falls MA

SUCCESS

The Mount Airy VHF Radio Club
(The Pack Rats) is pleased to an
nounce that the Colombian moon
bounce expedition was an ungqualified
success. We accomplished the follow
ing: 1) first 432 EME contact from
South America; 2) first OSCAR 7
Mode “B" contacts from Colombia: 3)
a total of 16 stations were worked on
432 EME, representing eight different
countries; 4) there were approxi
mately 75 OSCAR 7 Mode “B" con
Lacts.

The station (HK1TL) was operated
by the following individuals: Anthony
Souza W3HMU, S. William Olson
W3HQT, Walter Bohlman K3BPP,
Elliott Weisman K3JJZ, Daniel Mitten
WASNFV, Socrates Martinez
WB3AFY/HK1CWB, Bohlmar Aguilar
WB3AOP/HK1AMW.

The trip was financed by the indi-

treasury, Collins Radio, Northern Cali-
fornia DX Association.

We deeply appreciate the South
American coordination of HK1BYM,
Dr. Atenogenes Blanco, and the com
plete support of the Area-2 Radio
Club of Barranquilla, Colombia.

We would also like to acknowledge
the stateside liaison work of W3KKN,
Ernie Kenas, and W3TNP, Bertha
Kenas. This liaison work was instru-
mental in developing new EME
schedules. OSL via HK1TL, Box 169,
Ottsville PA 18942,

Elliott T. Weisman K3JJZ
Philadelphia PA

STREAMING

Congratulations on the new format
of 73, It is a real nice magazine you
are putting together. The pictures and
diagrams look a lot better this way.,

Our repeater, WR4AQR, is full of
gadgets copied from 73 | built the
autopatch around an article printed
in /3 a couple of years ago. | changed
a few things around, like three digits
to activate and three to deactivate,
canceling activation if the digits are
not pressed in less than four seconds,
avoiding false triggering, time out
limiting calls, activation of tape re-

Continued on page 288
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Dave Ingram K4TWJ
Eastwood Village 7604 N.
Rt. 11, Box 499
Birmingham AL 35210

The Shirt Pocket Touchtone

his article describes a
simple and inexpensive
touchtone encoder which can

Front view of touchtone encoder. Unit fits comfortably in

shirt pocket,
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be built within an hour or

two and used with any FM rig
autopatch

operations.

Since the encoder is quite
small, 1t Is 1deal for both
mobile and portable work.
When not in use, it can be
concealed in an auto’s glove
box or carried in a shirt
pocket. Connection to the
FM rig may be acoustical or
electrical as desired, thus per-
mitting the pad to be
swapped between several
setups.

This little gem consists of
a small “SME" touchtone
generator manufactured by
Data Signal, Inc., of Albany,
Georgia, and any common,

- - autopatch from your HT or car

small transistor radio. The
touchtone pad is mounted on
the transistor radio, using its
audio section for amplifica-
tion. Output tones can then
be fed into the mike of your
FM rig. Data's inexpensive
“SME"™ is sold in two parts:
the printed circuit board tone
generators and the keyboard
proper. As several inter-
changeable keyboards are
available, you can choose one
which suits the particular
transistor radio used.

Getting Started
First, select a touchtone
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Fig. 1. Complementary-symmetry output of inexpensive tran-
sistor radio. Note use of 100 uF capacitor to facilitate mixing
positive and negative ground circuits,
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Fig, 2. Sample schematic of a push-pull output used in a

transistor radio.

encoder and a small transistor
radio which will look profes-
sional when mated together.
Pick a radio with a straight-
forward audio circuit and
negative ground (if possible).
Make sure it has a long, flat
loopstick antenna approxi-
mately the size of your
encoder’s printed circuit
board. Most inexpensive
radios use complementary-
symmetry outputs similar to
that shown in Fig. 1, while
slightly more expensive radios
use push-pull outputs similar
to Fig. 2. Next, check out the
radio’s audio section when
tones drive the isolated ampli-
fier stage. This is best accom-
plished by connecting the
encoder output to the wiper
and one end of the volume
control (you can also connect
tones between the diode
detector output side and
ground, if the volume control
method presents a problem).
Clip lead jumpers are handy
for this preliminary test.

Construction

If everything works
properly, you are ready for
the brutal part. Remove the
radio’s printed circuit board,
and then detach the loopstick
antenna and main tuning
capacitor. Remove the tuning
dial (if it wasn't removed
along with the tuning capaci-
tor) and any ornamentation
covering the selected key-
board mounting area. Put the
touchtone keyboard in place
and mark the area which
must be cut to allow proper
fit (the keyboard's furnished
paper template is ideal for
this purpose). Now, carefully

drill the necessary area to
clear your keyboard’'s con-
nectors. (This area can also be
melted with a small, low
wattage soldering iron.) |
suggest that you make small
oval connector openings,
leaving the maximum amount
of surface for pad support.
After you become accus-
tomed to working with
plastic, you can move and
reweld any printed circuit
board supports removed
during the previous drilling
process. Next, drill four small
holes for the pad corner studs
and place a fine layer of
cotton on the keyboard
mounting surface. Now
mount the pad, check to see
that it isn’t being bent or
warped, and then lightly glue
it in place.

After the glue dries, solder
all connecting wires to the
keyboard and tone generator
board. Solder encoder ground
and audio output wires to the
radio volume control, and
then reinstall the radio board
while Kkeeping everything
intact and neat. The tone
generator board can now be
fitted into the loopstick
antenna space. The final step
involves connecting positive
voltage to the encoder board.
If you picked a negative
ground radio, this is quite
simple: just run leads to the
switched nine volts, as illus-
trated in Fig. 3. If doubtful,
use a VOM to find convenient
take-off points and to make
sure that low current isn't
drawn while the unit is off
(the SME doesn't draw cur-
rent until a button s
depressed). If you picked a
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positive ground radio, the
encoder circuit will require
grounding for ac (tones) but
not for dc (nine volts). An
arrangement which accom-
plishes this is shown in Fig. 4.
The 100 uF capacitor passes
tones while preventing dc
from shorting the battery. Be
sure the encoder and radio PC
boards are not grounded
together, and all will work
fine.

The output level is adjust-
able with the radio’s volume
control. If your autopatch
repeater is critical of tone
amplitudes, just mark the
exact tone level spot on the
volume control knob.

Should you desire to elec-
trically connect the encoder
to a mobile rig and acousti-
cally couple it to a handie-

talkie, then make a small
cable to use between the
radio’s earphone jack and

your mobile FM rig. When
using this method, best per-
formance is realized by con-
necting the encoder output
between ground and wiper of
the FM rig's internal devia-
tion potentiometer. This
method eliminates any
clipping or reshaping of tones
that occur in the rig's audio
section. (This modification is
easily performed on gear like

the TR-22. Reconnect
speaker leads to bypass the
front panel earphone jack,
and then connect a wire from
the deviation pot to the ear-
phone jack “tip."”” Tape any
exposed wires.)

Other Applications

Earlier, | suggested that
you lightly glue the touch-
tone pad to the transistor
radio. Should you later
decide to mount this touch-
tone encoder onto a specific
FM rig, cut the pad corner
mounting studs and carefully
work the pad loose (use
fingernail polish remover if
necessary). Cut connecting
wires and remove both parts
of encoder. Avoid resoldering
to the pad — it's quite
delicate. Now mount the
complete works in your new

rig.

Conclusion

During recent years, | have
used several other touchtone
encoders and they all had
similar problems: They were
inflexible and bulky. This
little encoder is so small and
handy that | can carry it
anywhere, anytime. | think
you, too, will enjoy owning
and using such an interesting
ham conversation piece. ®
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he Burroughs giant nixie

B7971 readout is one of
the most intriguing devices to
appear on the surplus market.
Simple, single message dis-
plays are easy to construct.
(See Nov/Dec 73 Magazine.)
Using the nixies in a clock
requires only a few more
parts than the wusual LED
readout chronometers and is
well worth the effort.

But casual thoughts on the
subject of building a changing
word sign conjured up visions
of a complex, computer logic
matrix, a project this old,
middle-aged ham thought
better left to the IC genera-
tion.

However, like many other
conclusions reached without
proper cogitation, this one
had no basis in fact.

Unfortunately, keeping
beans (and occasionally meat)
on the table, gas in the Ford,
and two jumps ahead of the
utility company and Ma Bell’s
collection departments re-
quires a bread and butter job.
Mine happens to be In the
sales field. A part of my
duties includes setting up and
manning a booth at various
conventions. For the past
year, each time | set up the
booth and hung the same
wrinkled banner used for the
past ten years, | would think
how attractive a nixie display
sign would look. Then,
further dreaming, | would
picture In my mind a
changing letter display with
the product name alternating
with a hard hitting sales
message. The changing letters
would have to attract atten-
tion.

So, finally, | began dood-
ling, Tiguring out the words
and combinations | would
need, and how and when and
which segments would need
to light.

One key fact was imme-
diately apparent: The lighted
segments needed to form the
two messages would be con-
tained in three strings:

1. “A" Segments common
to both sets of words and
numerals,

B0

Jack Grimes W4LLR
Box 16004
Memphis TN 38116

Put Your Name
in Lights

- - glant nixie message display

2. “B"” Other segments
connected together, which,
when added to the common
segment string, would form
the first message.

3. “C" The third string,
when combined with the
common segments only,
would form the second
message.
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With this obvious and
simple discovery, the com-
plex job had now become
commonplace. All that was
necessary was to wire the
segments that were common
to both messages so that they
would stay lighted at all
times. Then, by switching on
either of the other strings a

CHYE )

=* (MESSAGE

WESSALE

DNE

Fig. 1. Two center lines — first message. Top and bottom lines
— second message. Only nixies in first message used to form
second message. Two center lines change to form message
shown here in top and bottom lines.

message would be formed. A
simple, single pole, double
throw toggle action would
complete the display.

There were several ways
this could be accomplished:
mechanically, with a geared
motor and cam; with tubes
and a polar relay; or with
switching transistors.

Resisting the temptation
to revert to tubes, | turned to
solid state. As usual, a persual
of my available magazines
turned up no information. So
| started from scratch.

The 555 IC looked like the
ideal timing device. Tying it
to a flip flop (7476 or 7473)
would give two positive
voltages of opposite timing
and selected duration. This
voltage, | reasoned, could be
used to turn on transistors in
the negative leads of the nixie
segment strings.

Actual construction of a



changing letter display of
your choice is relatively easy.
First, you must decide what
yvou wish to say in each of the
two messages. Ihen count the
letters in the longest message.

You will need this many
B7971 nixie tubes and
sockets.

(Let me say here that the
article on simple displays in
the Nov/Dec issue of 73 pro-
duced more reader correspon-
dence than any article |'ve
ever written for any magazine.
Most wanted to know where
to get the nixie tubes, which
had been advertised in the
May issue of 73. At this
writing, less than a week ago,
| received tubes from Meshna,
Lynn, Mass. A friend pur-
chased six from Fair Radio
Sales. All | can say is, watch
the ads, and write to the
surplus dealers.)

| found the easiest way to
lay out the sign was to print
the longest message in the
center of a page, and the
second message above (if a
single line) or above and
below (if a double line). See
N

The next step was to code
the letter segments. First |
used a red Flair pen and drew
(over the light pencil mark-
ings) all segments which
would be common to both
messages. Then the segments
necessary to complete the
first message in another color.
And finally, the additional
segments to complete the
second message in the third
color.

Once this task was com-
pleted, the sockets for the
nixies could be arranged and
mounted on the appropriate
size sheet of plywood. It the
sign contains two rows, the
upper row of nixies should be
mounted upside down. In this
manner the sockets and
wiring may be concealed by
the cabinet frame. If you
have bought the nixies with
driver boards, use the alum-
inum brackets and sockets as
removed from the boards.

The anode (pin 13) of
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each nixie is fed high voltage
through an 800 to 1,000
Ohm resistor. (This resistor
must be of a higher value if a
higher voltage source is used.)
All common segments are
connected together and
directly returned to the nega-
tive (-) terminal of the 150 V
dc supply. The two other
segment strings are tied
together in a similar manner,
but each of these strings
terminates at a switching
transistor. | used wire, the
same colors as the sketch,
which made it easy to correct
mistakes. | also found it best
to wire “live,” with the
voltage applied to the anodes,
and with a test probe con-
nected to ground. In this
manner, a touch of the probe
showed which segment was
being wired.

The power supply must
provide two voltages, 5 V
regulated, and 150 V dc. |
used a half wave line voltage
rectifier for the 150 volts.
The low voltage supply is
obtained from the rectified
output of a small filament
transformer and may be from
6.3 Vto12.6 V. | used a very
small clock transformer giving
9 V ac. An LM309K provides
the regulated 5 V.

The 555 circuit is
standard. You may wish to
change the 1 uF capacitor
(C1) for a different display
interval.

Only one half of the 7476

Is used.

IEI o
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Fig. 2.
The only problem en-
countered was getting the

right switching transistors for
a clean on-off break so that
no residual flicker remained
on the turned off segments.

First, | tried driving the
switching transistors directly
with the 7476, but spikes
coming from the high voltage
nixie supply were too much
for the 5 V IC.

All four driver transistors
are NPN, and all are small,
low wattage. The actual
switching transistors used are
2N4970s (300 V, NPN). The
isolation transistors are old
UL624s, also NPNs removed
from the surplus nixie boards.

A scope is not needed, as
all measurements needed may
be made with a VOM. Of
course, when the power
supply is complete, be sure
the LM309 is doing its job
before applying power to the
7476, If the 555 stage is
working properly, you will
read, at pin 3, approximately
+4 volts, turned on, then off.
If you use the 7476, the same
voltage will be read at pins 14
and 15 (pins 5 and 6 with the
7473).

A printed circuit board
would, of course, be the ideal
way to wire the power supply
and timer circuits. However,
since this was a one of a kind
project, | hand wired, solder-
ing directly to the IC pins. A
couple of hints for this type
of construction: Use one

e

ULs24

ULez24

strand from a small stranded
wire to make the connections
to the IC pins. Drill small
holes through the board,
looping the wire, up and back
down to keep it secure and to
provide tie points into heavier
wire.

After the project is com-
plete, mix clear five minute
epoxy and apply to the fine
wiring beneath the board.
This makes the wiring prac-
tically immune to breakage,
and is especially important if
you intend to haul the sign
around.

The cabinet may be con-
structed of any suitable
material. | used plywood and
1 x 2 inch moulding for the
framing, glued together.

One added thought: My
particular sign contains an
abbreviation, PCT. The
period is formed with an NE2
and a 100k resistor wired in
series between pin 13 of a
nixie and segment string “C".
Any small additional punc-
tuation may be made in this
manner.

Those of you who are in
business will find many uses
for a changing letter display.
Others may end up with a
novelty such as BAR OPEN /
DOWN THE HATCH, or an
alternating house number and
street name, which would be
a real conversation item.

So get out your scratch
pad and start doodling. Who
knows what you might come
up with! m |
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W. J. Prudhomme WBSDEP
1495 Richland Avenue
Metairie LA 70001

igital displays are

beginning to show up
everywhere — from
sophisticated electronic
equipment to everyday items
such as ranges, clocks,
calculators, and wristwatches.
There are presently two basic
watches available: One has a
liquid crystal display and the
other an LED with a
push-button switch to

conserve battery power. In
other words, with an LED
digital wristwatch you still
need two hands to tell time.

Actually, each new
application of a digital
display has resulted in
continued improvements of
display capabilities. For
example, the present state of
the art has evolved through
incandescents, cold cathodes
(neon, gas discharge or
plasma), fluorescents, light
emitting diodes (LED), and
liquid crystal displays (both

dynamic-scattering and the
newer field effect types).

With new advances being
made very day, perhaps it
would be beneficial to review
the many digital displays
available and provide you
with some information on
how to apply them in your
next project. My own
experience has been that
unless you have complete
data on the particular device
you are using, problems can
arise through misapplication.

Perhaps this article will serve
to acquaint you with the
characteristics of each device
and serve as a handy
reference. Emphasis will be
on liquid crystal displays
since | feel these devices will
dominate the display field in
the future.

Display Types

It would not be
appropriate if we did not
begin our tour with the
NIXIE (a trademark of
Burroughs). This device is one

Liquid Crystal Display Guide

[ for IOW,

low, low power consumption

Display Height Drive Power
Model (inches) Voltage Consumption Remarks
3601 0.6 15-20 V ac 2.25 mWw 34 digit instrument display
3501 0.47 @ 1.5 mW 8 digit calculator display
3401 1.12 15120 Hz 3.75 mW 3% digit clock display
(all segments
energized)

7543 (R/T) 0.5 Transmissive: 0.5 uA 3% digit instrument

46 Vac@ per digit with
7544 (R/T) 0.5 30-1000 Hz all segments on 4 digit 24 hr, clock
7560 (R/T) 0.5 Reflective: 6 digit counter display

9-16V ac @

30-1000 Hz
701 Jor6Vac 1.0 uW 12 hr. watch display
702 @ total 24 hr, watch display All
703 25-100 Hz average power 12 hr. watch display  Field
705 for all digits 3% digit watch with  Effect

date

SSSI 7V ac 05 uW Field effect type
P/N: 0.4 @ per 3% digit instrument
84-06051 30 to 100 Hz segment

Fig. 1. Typical liguid crystal displays available with general characteristics for each type.

are field effect types, while the 15 V ac models are usually dynamic-scattering types.
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Manufacturer

Hamlin, inc.

Lake & Grove St.

Lake Mills, Wis.
53551

Liquid XTAL
Display Inc,
24500 Highpoint
Rd., Cleveland
Ohio 44122

Beckman Inst.,

Inc., Helipot Div,

Fullerton, Csa.

ILIXCO

Available From

KA Electronic Sales
1220 Majesty Dr.
Dallas, Texas
75247

Various
Distributors

Various
Distributors

Solid State Sales,
Inc., P.O. Box 617
Columbia, Md. 65201

The low voltage types (7 V ac or less)



of the oldest electronic
displays available and it has a
different element for each
numeral 0 to 9. An obvious
disadvantage of this display is
that each of the numerals is
on a different plane, besides
requiring a very high
operating voltage. Despite the
initial drawbacks, these
displays have served us well
and we continue to see them
used in various pieces of gear,

The next phase in the
development of displays
evolved into the seven seg-
ment variety with which we
are all so familiar. There are
several different types, one of
which wuses incandescent
lamps to light each segment.
New methods have greatly
increased the reliability of
incandescent displays and we
are seeing lifetimes of
100,000 hours as evidenced
by the Chicago Miniature
Lamp CMS5. The main
advantages to incandescents
are brightness and the
availability of full color with
proper filters.

Gas discharge displays are
seven segment devices which
operate with a high anode
voltage in the neighborhood
of 100-180 volts, but feature
low power consumption. An
example of this display is the
familiar Burroughs Panaplex.
A high potential between the
anode and the cathode char-
acters causes the segment to
glow, much the same as a
neon tube. A resistor is
usually connected in series
with the display to limit the
current to a safe value.

Fluorescent displays, on
the other hand, incorporate a
small filament in the display
which effectively lowers the
ionization potential. They
feature lower voltage (20-30
volts), and low power con-
sumption, and emit a
blue-green color. The main
disadvantage is the
requirement of power for the
filament, usually 1 or 2 volts
@ 40-50 mA. However, the
lower anode voltage makes
the fluorescent display easier

Dynamic - Field
Parameter Scattering Effect
Capacitance 5-35 pF 5-35 pF
Above Threshold (per segment) (per segment)
Capacitance 2-15 pF 2-15 pF
Below Threshold
Resistance 1-10+ megohms 400+ megohms
Above Threshold
Resistance 500k-5 megohms 200+ megohms
Below Threshold
Drive Voltage 12-20 V ac 28 Vac
Typical total 50 uW 1.0uW

Power Consumption
(3% digit watch)

Fig. 2. Typical characteristics for liquid crystal displays. Note
the total power consumption at the bottom of the chart. By
comparison, a 3% digit LED watch display consumes 60 mW
or 60,000 times as much power as the field effect LCD. The ac
drive voltage may range from 25 Hz to | kHz although 32 Hz
is typical for battery operated equipment and 60 Hz for line

operated equipment.

to multiplex, which is the
reason you may see them in
desk-top calculators.

Now enters the light
emitting diode (LED) on the
scene and it becomes a whole
new ball game. The LED is
solid state and is usually
made from gallium arsenide
phosphide or gallium
arsenide. Each of the seven
segments usually consists of
one or more LEDs whose
brightness is dependent on
the current applied (up to a
point).

LEDs are susceptible to
failure from overcurrent
conditions and/or too high an
inverse voltage. They are
available in either 7 segment
or dot matrices which can
display alphanumerics.
Usually red in color, yellow
or green displays can be
obtained at a slight premium.

Until recently, they were
available with character
height from 0.1 to 0.8".

However, one manufacturer
has just announced a 1.0"
LED which uses two diodes
per segment, requiring a lar-
ger power consumption. The
display from IEE, Inc,,
requires 3.3 volts @ 20 mA
per segment and is 0.5 wide,
giving it a slimmer appearance
when compared to other
LEDs. LITRONIX has also
followed suit with the

announcement of a new 1.0”
LED display.

LED 7 segment displays
are either common cathode
(decoder/driver provides
source current to the
display), or common anode
(decoder/driver sinks current
from the display). Up until
now, LEDs have dominated
the display field, but as we
will be seeing, a new
generation of devices is about
to emerge,

Liquid Crystal Displays

We are all aware that the
liguid crystal display
(although the effect was
discovered many years ago)
has taken a back seat to
other, more popular, displays.
This is not too surprising,
since early LCDs had life
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Fig. 3. Functional block
diagram for the CD4055A
BCD-to-7 segment decoder/
driver with ‘“display fre-
quency ' outputl.

expectancies of less than
5000 hours and would fail
completely if operated below
-20° C. The problems
experienced when it was first
introduced have hampered
the LCD in gaining
popularity. In spite of this,
the LCD has some important
advantages that are worth
considering.

Of all available displays,
LCDs are the only ones that
do not generate light. Rather,
they scatter any light striking
the display’s surface. The two

basic types are reflective
(requiring illumination in
front) and transmissive

(which requires light from the
rear). Since these devices do
not generate light, they have
the lowest power consump-
tion requirements of any
display developed to date.
For example, the RCA
TA8046R 3!z digit watch dis-
play with all segments ener-
gized requires a total current
of 1.0 uA @ 15 volts! The
average device dissipation
(with 70% of segments ener-
gized during a 12 hour
period) is only 10.5 uW,

While another advantage is
readability in highly ambient
light conditions, the LCD has
a disadvantage of low
readability in dimly lit areas.
This, however, is being
overcome with back lighting
which is turned on for a
reading in the dark. This does

not offset the LCD's low
power consumption, since
studies have shown that

watches are read very seldom
in the dark.

Also, power consumption
is dropping to even lower
levels. With the development
of field effect LCDs, it's
possible to have a 200 mil
high, 3': digit LCD display
that draws a total of 200 nW.
Life expectancy is also
increasing, with some units
up to 100,000 hours.

Applications
The predominant

application of the liquid
crystal display to date has

63



b BLD -
—_

T:F"Ir OF | OF i
5 | GOACR5L f- E:-E-EEEI-._ e i L E:_t'-’ CDapasl i. ChaDnta ;—i.
m m

L0 S L L AL LL LA B

L, £ et ~—
i |
T 0 o A O T (O T
[ O

0 g i s ] G Ll o

Fig. 4. Typical driver circuitry for liguid crystal clock display.

been in wristwatches, mainly
due to their low power
requirements. [hese displays
are wusually about 017" in
height and a typical 3} digit
watch display can operate for
a full year from a single dry
cell watch-type battery,

You may be asking your-
self, if the LCDs are so great,
why haven't they appeared
more in projects and articles?
Perhaps the past reasons have
been unfamiliarity of how to
apply LCDs, price, or unavail-
ability from the usual distrib-
utors. Notice | said *‘past
reasons, because things are
beginning to change fast and
the LCDs are looking better
every day (see Fig. 1).

Besides low power
considerations, LCDs are
ideal for use with CMOS
circuits. It is now possible to
construct compact portable
equipment that can operate
over extended periods of time
from lightweight batteries.
Also, for line-powered
systems, the mating of LCDs
and CMOS simplifies the

ANTENNA SUPERMARKET

and
current-limiting

driver circuitry,
eliminates
resistors.

Before you can properly
apply LCDs, it will be
necessary for you to put
some of the LED techniques
aside and consider a few new
ones. To begin with, think of
an LCD segment as a voltage
dependent resistor in parallel
with a capacitor instead of a
diode as with the LED. The
resistance of the segment is
high above its threshold
voltage and low below the
threshold voltage. By now
you may be realizing a
primary difference between
LCDs and LEDs: An LCD
requires an ac voltage to
operate and will actually be
damaged by the application
of dc. Consequently, driver
circuitry is different, but in
many cases less complicated

than the LED driver. The
basic parameters for both
dynamic-scattering and

field effect units are sum-
marized in Fig. 2,

In addition, LCDs are

DIPOLE AND WIRE ANTENNA EITS. co

P.O. Box 1682, Largo, Florida 33540

mplete with HI-Q BALUN, 100" rope,

temperature sensitive. Where
an LCD is brought below or
above its rated operating
temperature range, it loses its
liquid crystal characteristics.
However, the condition is not
permanent and the effects of
temperature are reversible.
When the LCD is brought
back within its operating
range, it will function again.

CMOS — LCD Decoder/
Drivers

For a decoder/driver the
Motorola MCI14511 and

MC14543 or RCA CD4055
and CD4056 can be used to
drive the display (see Fig. 3).
Also, there are many large
scale integrated circuits
available that provide parallel
drive and eliminate external

circuitry.

The RCA CD4055 and
CD4056 are single digit
BCD-to-7 segments that

provide level shifting of the
output. For example, output
voltage swings of 0 to -3 volts
or 0 to -15 volts are possible
to drive either dynamic-
scattering or field-effect
displays. Fig. 4 shows a
typical circuit for a clogk
display.

The CD4055A is a very
versatile decoder/driver which
can also be used for either
common anode or cathode
LEDs as well as LCDs. For
example, if the DF input is
maintained in a “low” state,
the output segments will be
“high’’ when selected by the
BCD inputs. If the DF input
is maintained in a “high”

state, the output segments
will “low.” To drive an LCD,
a square wave at 30 to 200
Hz is fed to the DF input.
The selected segments will
have a square wave output
which is 180° out of phase
with the DF input. When the
DFout is level shifted
(DFout) and applied to the
LCD common line, the
selected segments will be acti-
vated and displayed.

Where to Obtain LCDs

At present, | know of only
three electronic suppliers
catering to the ham market
who advertise LCDs. Poly
Paks has a small RCA
wristwatch (3% digit) display
available, and KA Electronic
Sales (Dallas) handles the
Hamlin line of LCDs
including a 3!, digit instru-
ment (0.6" height), clock dis-
play (1.12" height) and an 8
digit (0.47" height) calculator
display. Also of interest is the
LCD sold by Solid State
Systems, Inc., which is a field
effect type from ILIXCO.
This LCD is a 3% digit (0.4"
height) instrument type dis-
play and sells for $7.75 in-
cluding the connector.

So let’s get busy and start
designing some equipment
using liquid crystal displays. |
think you will be pleasantly
surprised with the results. =
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hile operating differ-
ent SSB transceivers,
I've noticed the difference in
transmit audio gain between
the different rigs on the
market. The obvious solution
for making up the gain neces-
sary was the addition of a
microphone preamp to each
rig. After researching the
literature for mike preamps, |
soon discovered that most
preamp circuits were too
complicated or required
power from the rig itself, A
solution seemed to be battery
operation of the preamp so it
could be operated indepen-
dently and be used with all
rigs without any modifica-
tions necessary. My favorite
hand mike is a Turner model
350C, which uses a ceramic
element. A mike preamp was
designed to boost the low
level from the ceramic ele-
ment to a more respectable
level. The preamp was small
enough to permit installation
iInto the mike case itself,
including the battery.

The three design objectives
were small size, low power
consumption, and operation
over a wide battery voltage.
Fig. T shows the design used
to permit the use of an ex-
tremely small circuit board
size. All components, if
mounted on end, will fiton a
tiny 1.5cm x 1.5c¢cm vector-
board. This small board will
fit inside of the Turner case
as well as the case of any
hand mike. The preamp is a

FET stage and small voltages
amplified, the power con-
sumption during use is less
than 200 uA. When not in use
the power consumption Is
zero, permitting long battery
life. Since the small circuit
board easily fits into the
Turner case, the only prob-
lem left was the placement of
a battery. | found an
Eveready 15 volt battery
ideally suited for powering
the preamp. The preamp
circuit was designed to work
down to a battery voltage of
7 volts, so the battery could
be used as long as possible.
Since the current is drawn
from the battery only during
transmissions, the battery
should last nearly as long as
its shelf life. The preamp has
been left in the on mode for
over a month before preamp
failure due to low battery
voltage.

The Eveready battery
chosen is designated by the
number 411, and costs less
than $1.75 in single quan-
tities. Its dimensions of
3.2em' X 2Hem. x Fl.6em
allow it to just fit inside of
the Turner case, as shown in
Fig. 2. The battery rests on
top of the mike cord where it
enters the case, causing a
clearance problem. This
problem was resolved by care-
fully melting down the plastic
cable strain relief channel
with a soldering iron. The
mike cord can then be pushed
slightly deeper into the case,

common source amplifier providing more room for the
with a gain of +20 dB. The battery.
frequency response is flat The push-to-talk switch
from 200 Hz to over 100 was wired to disrupt the
kHz., Because of the single preamp output when not in

Mag 4 I I

M e | e

10K I

2 WHITE ~

1
H‘r—ﬂ
i
MFPF-102 |
1
|

1

- CERAMIC

EXISTING
SWITCH

C)—e AUDIO OUT

INSCOH
SMALL
POWER DIODE

2HIELD

FTT RELAY

o
| % RED
| OxF 4

CONTROL WIRE

i
CRYSTAL
ELEMENT

G

L

BLACK

= GROLND

A SHIELD

&

Fig. 1. Diagram of the preamp, which fits into the mike case,
The unit requires less than 200 uA during use, and no current
when not in use, permiitting extended battery life. A small
vectorboard is used to mount all components.

Gene Hinkle WASKPG
I/O Engineering

9503 Gambel's Quail
Austin TX 78758

Self-Powered
Mike Preamp

- - when you need to SPEAK UP

use. A small power diode
capable of handling the push-
to-talk relay circuits was
added to disable the preamp
when not being operated. A
small signal diode was
inserted in series with the
battery to prevent the reverse
biasing of it during receive.
Since this mike preamp is
self-powered, it can be used
with any rig lacking in

transmit audio gain. Since 20
dB of gain is used, overdriving
might be

the transmitter

PLACEMEMNT OF TINY a3
CIRCUIT BOARD ————=

possible. The transmitter’s
mike gain will probably have
to be adjusted to a low value
to prevent excessive drive.
The self-contained battery
should last over a year, even
with daily use of the mike.
Although modifications were
done on a hand-held Turner
mike, the same circuit will
work with other ceramic or
crystal hand-held mikes, as
well as with desk mikes. The
only consideration would be
the battery size. ®

CERAMIC ELEMENT

PUSH-TO-TALK - SWITCH

EVEREADY NO. 411 JUST FITS
INTO LOWER CAVITY

411
I5 YOLTS

EVEREADY

PLASTIC STRAIN RELIEF MELT-

ED SLIGHTLY TO LOWER CABLE
AND PROVIDE MORE CLEARANCE

COILED CORD

Fig. 2. Pictorial of the inside of the [lurner case, which (s
similar to other tyvpes. The preamp circuit board and battery
easily it into the cavity. Battery terminals are soldered too,

since a socket would not fit.
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FILTERS

ELIMINATE INTERFERENCE TO TV SETS WITH
AMECO HIGH AND LOW PASS FILTERS

LOW PASS FILTER
MODEL LN-2

The Ameco low pass filter
suppresses the radiation
of all spurious signols
above 40 Mc, It is designed
for Coanial coble (52 to
72 ohms). Other features include: Negligible Insertion
loss, 35 db. ond more oftenvation of harmonic and
spurious frequencies obove 50 MC., will handle up to
200 watts of RF power

Model LN-2

$6.95

LOW COST
HIGH-PASS FILTER
MODEL HP-45

Model HP-435 s o single section high-pass filter, All
frequencies above 45 MC, are possed through without
loss. Other features include: 40 db. and more ottenuao-
tion at 14 MC. ond below: 20 db_ attenvation at 10
meters Negligible intertion loss. 31.95

MOBILE COMMUNICATIONS FILTERS FOR VEHICULAR
AND MARINE ELECTRICAL SYSTEMS

AF-104 Alternator Filter, non-tunable S 490
C-20 Feed-thru Coox Filter, .1 mt 2.58
C-40 Feed-thru Coax Filter, .5 mf 4 06
C-70 Same os C-40, except 70 omps. 4.78
CB-330 Generator Filter, 3-30 MHz, Hi-amp.  4.90
G-23 Marine Generator Filter, Tunable 7.64

HF-3060 Generator Filter, Hi.amp., 30-60 MHz 4.90
i-52 Tunable Al Fiher, 52A, 22-60 MHz 12.5%9
1-70 Tunable Alr. Filter, 70A, 22-60 MHz 13.14
TH-70 Tunable Alr. Filler, 70A, 100-200 MHz 13.14

TM-49  Tunable Marine Allernator Filter, 49A 13.14
TM-&8 Tunable Marine Alternotor Filter, 68A 13.569
VF-225 Volioge Regulator Filter 4.90

DENTRON

160-10AT SUPERTUNER ™™
Want an antenna tuner to match everything
between 160 and 10 through balanced line,
coax line and random line, pump out the
full legal limit and look and sound good
doing it? Supertuner TM js the one for you

at just 5129.5{]

160-10AT-3K SUPER SUPERTUNERTM

Designed and engineered to be compatible
with the full-power highly efficient modern
amplifiers now available to the amateur. In
our opinion the finest tuner on the market

today. $229.50

80-10AT SKYMATCHERTM

Here’'s an antenna tuner for B0 through 10
meters, handles full legal power and matches
vour 52 ohm transceiver to a random wire
antenna. 80-10AT is yours for only $59.50

CES Touch Tone
Pads — $49.95 ea.

@]

= AMPHENOL

SERIES 581 — PACKEAGED
CABLE ASSEMBLES

All popular lengths are now available in
yvour choice of RG 8/U or RG 58/U tvpe
low loss polvfoam dielectric cable. In led
P1-259 connectors are ASTROplated —
Amphenol’s new non-tarnishing finish —
which has all the advantages of precious
metal plus more heat, corrosion and abra-
sion resistors that silver ever had!

RG 58/U TYPE POLYFOAM COAXIAL
CABLE ASSEMBLIES

581-5803: 3-ft. with ASTROplated
PL-259sonbothends. .......... £ 3.82
581-5812: 12-ft. with ASTROplated
PL-259'sonbothends. .......... $ 5.08
081-5820-2: 20-ft. with ASTROplated
PL-259'sonbothends. .......... £ 5.88
581-5850: 5H50-ft. with ASTROplated
PL-259'sonbothends. .......... § B.%4
5B1-5875: T75-fi. with ASTROplated
PL-259sonbothends. .......... $11.22
581-58100: 100-ft. with ASTROplated
PL-259"s on both ends. . 812 98

RG B/U TYPE POLYFOAM COAXIAL
CABLE ASSEMBLIES
981-803: 3-ft. with ASTROplated PL-259's

ORDOIR NS, ... oo vsiiis e ieehiila £ 4.46
581-820: 20-ft. with ASTROplated
PL-269'sonbothends. .......... $10.36
581-850: bH0-ft. with ASTROplated
PL-259'sonbothends. .......... $18.58
581-875: T5-ft. with ASTROplated
Pl-259sonbothends. .......... £25.48
o81-8100: 100-ft. with ASTROplated
PL-259'sonbothends. .......... £31.96
ALL BAND PREAMPLIFIERS

= 5 THRU 160 METERS
« TWO MODELS AVAILABLE

= RECOMMENDED FOR
RECEIVER USE ONLY

« INCLUDES POWER SUPPLY

MODEL PLF employs o dual gate FET providing noise
figures of 1.5 to 3.4 db., depending upon the band.
The weak signal performance of most receivers as well

.M“d'_'l 200 - CES Model 220 : as imoge and spurious rejection ore greatly improved,
acoustic coup- CES can now offer anr an Economy Price? Overall gain is in excess of 20 db. Panel containg
ling ® Model 210 you a TOUCH- THAT'S RIGHT! switching that transfers the antenna directly to the re-

TONE* back for
Standard Communi-

for mounting on
walkies or hand-

ceiver or to the Preamp.
Maodel PLF 117V AC, 80 Hz. Wired & Tested

introducing the ECONO-LINE
£44,00

helds cations hand held Model Input Outpur Typical Frequency Price : - :
radios. This is the 702 5.20W S50.90W 10in/700ut 143.149 MHz $139.00 MODEL FCLP isiidentical in ol raspects to the PLE ex:
somptscel) prak| fenis I st 106 e e ke i ISR SO TR TR R
i ode 4 F ire Test ¥

MODEL Tl i oe | Now get TPL COMMUNICATIONS quality and j e Rt SN el

200 - reliability at an economy price. The new Econo-
encoder mounted Line gives you everything thal you've come to
and ready to plug expect from TPL al a real cost reduction, The \
into the private latest mechanical and electronic construction
channel connector. techniques combine to make the Econo-Line A B o D E

your pest amplifier value. Unique broad-band

Also included is an ;

"y
e
%53
L3
b
i
'3
g

LED 1t e y circuliry :
sration u?nﬂia:::l:r entire 2-Meter band and adjacen! MARS chan- and laboratory use. Silver plated for high RF conduc-
B nels. See these greal new additions to the TPL Lvity.
TrE ; COMMUNICATIONS product line al your tavorite : s
a m deviation adjust- amateur radio dealer, L f= 9 PL-259 f__uam.af Fiug PRV S AT e S T
ﬂa mant. For prices ond specifications pleose wrire for pur E EUEEE} Coaxial 'RE‘J:E'!HEICI{' =TT .'ﬁ'H
.I.. r F i Ll 5 ¥ J ; ] J e d - " 1.:‘..
MODEL E a Check our motevr Products Summary. \[l:‘:|| M-359 Coaxial Right Angle Adapter . .
210 Standard ad on
o R n] E
pa. 4.

'-rr secrpivd pumes smpliliors ofas PL-258 Coaxial Junction ;.. ........« L3
’.,‘f: :_:__',r‘f'_ -yt % ';:__*_': UG-175/U Adaprer for RG-3B/U . ....... o A
COMMUNICATIONS INC D‘I‘ D‘G‘U-hif !'IL'I!L' Pll._.i?.’. ; il : I i

Mastercharge and Bankamericard accepted on most orders.
Orders over $1000.00 may deduct 5%. Add $2.00 for shipping and handling on all orders.

FRhE Surpnse Gift Wlth Et‘*ery Order TU FTS

Mail your order to Distributor: TUFTS RADIO, 386 Main St., Medford, ? d - | '
Mase, 02155, Pon (617) 305.6060 adio Electronics
: 386 Main St., Medford MA 02155
FEEEGE DEND MG Phone: 617-395-8280
NEW ENGLAND'S
Name Address mmm ©F/ENDLIEST HAM
City State Zip T STORE @
(Prices F.0.B. Medford, Mass. All units can be shipped U.P.S. Mass. residents add 5% sales tax.) RN 0pen 9 AM o 9 PM
| ALL SALES FINAL : Mon. — Sat.
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Wh'y waste watts ? ) NORTHSHORE

RF |/ TECHNoLOGY

® Automatically adjusts to
proper resonance for 20, 40

and 75 meters.

® Power rated at 500 Watts DU PL EXE R &
; rET.

! ® Includes base section, auto-

{ maticoill and whip top sec-
KI I S N

Now

available

SWR-1 guards against power loss
for $21.95

If vou're not pumping out all the
power you're paying for, our little
SWR-1 combination power meter
and SWR bridge will tell you so. You
read forward and reflected power

sirgultanenu;;ly. uﬁéﬁﬂk}é}(}[}?’atts EE EXCLUSIVE f

and 1:1 to intinity V at 3.5to 1 DELUXE

e A R f°|'| you oy d
(ot it all tune up! flj[—‘}p it that '.-MI hund .m..'muul HWL[-:hiﬂE

way with SWR-1. You can leave it SO AR T u y assem e

right in your antenna circuit. S ool atad U LOVH Wais and tuned !

® Includes base section with
SWA ” mabilecoil]l and six fool whip
® top section. 45 Anlenna $114.95 ® UPGRADE YOUR REPEATER WITH

ELECTRONICS l A RF TECHNOLOGY DUPLEXER.

A subs.diary of Cubic Corporation

| @ ALL DUPLEXERS AND CAVITIES
AN METERS HELP YOU | ‘i it s
SATED WITH INVAR® AND MEET
GETITALLTOGETHER | ..o oo v
@ ONLY TOP QUALITY MATERIALS
These wattmeters tell you what's going on. GO INTO OUR PRODUCTS.

With one of these In-line wattmeters power readings? For whatever purpose =
you'll know If you're getting it all we've got the wattmeter for you, Use - ® BOTH KITS & ASSEMBLED DU-

together all the time. Need highac-  your Swan credit card. Applications - . PLEXERS AND CAVITIES ARE
curacy? High power handling? Peak at your dealer or write to us ! i AVAILABLETO YOU AT A SAVINGS

TS OSETY | | 2 TO YOU.

_‘l _. ' L P S

:'J'“wﬁf — = : — ! Mod. 62-3...6 cav., 2 mtr., insertion
| ' loss 0.6 db with isolation 100 db
typical; pwr. 350 w. Kit $349
ea.-Assembled $439.

Mod. 4220-3...4 cav. 220 MHz
insertion loss 0.6 db with 80 db

isolation typical; pwr. 350 w. Kit
- Assembled $329.

WM2Z000 In-Line Watt- WM3ID00 Peak-reading WM1500 High-Accuracy In-

r With Muscle. Scales  Wattmeter. Reads RMS  Line Wattmeter. 10% full s 3249 ea,
meter With Muscle. Scales - =ads % ful N N

to 2000 watts. New flat- power then with the flick  scale accuracy on 5, 50
response directionalcoup-  of a switch, true peak 500 and 1500 watt scales, EEEF T R GHI.C,S
ler for maximum accuracy.  power of your single 2 to 30 MHz. Forward and Pl 2 e _Mﬂd. . 4440-3...4 cav. dlfll:' MHz,
54995 sideband signal. Thats reflected power u'*r— i_t insertion loss 0.6 db with B0 db
, WT‘IE!EEL‘]LII'II'I."_-.-DHESHPﬁE o for tru:lul::!r_-.z.hﬂut|r12£.,:; isolation typical; pwr. 350 w. Kits
200, :
$249 ea. - Assembled $329.
: SWAN 700CX Champion Trans-
Hams the world over value amateur radio e 7 PEP. input .
products from Swan Electronics. Among the e i ik s Mod. 30 Cavity Kits: 2 mtr. $65 ea.,
most respected rﬂf thesge are H’"{ unigue amateur bands. No other man- 220 MHz $65 ea., 440 MHz $65 ea..
single-sideband rigs with that '"special some- ufacturer gives vou this much
thing" extra — like those illustraled here. - power and convenience for 6 mtr. $115 ea. Add $15 for
700 Cx VR gy £ G 9D Assembled Kit.
SWAN S§S8-200A Transceiver, SWAN LINEAR
Fully solid-state, unique broad- "!" MFL”‘.’ ERS 2 : 1 '
) fte 2 ol R hinds. Mark 11 2000 watt Also available: & mtr., 4 cav. Kit
and infinite VSWR protection input _power unit or $399-Assembled $499, 2 mtr. 4 cav.
Maintains to 300 watt the mateching :
P.E].;.Eilr]:;utuc?n ﬂ‘:w TrmnTETw: Ef" II-I’Eth}::E?“pn‘:r.-iit- ST T 7 Kit $249-Assembled ESEQ, 440 MHz
Slacted B799.85 house with built-in - TV Repeater Duplexer
P(t?lt:lr'!;r: Eu?ﬁph-:.'u L::iv:: MAKEN
e840 a5 - Only hand tools are necessary to
CYGNET 1200X PORTABLE Additional Swan products include: fixed assemble Kits!
LEMEAR AMPLIFIER and mobile antennas, VFO's telephone Send your order to: Distributor:
Toquadruple the IJLI::I:{ILIT of the 3i}ﬂlﬂ ﬂﬂf'ﬂh, "ll.-"'(:lxl IL'HEI‘-ME!FP'. ”-ifc].-ﬂphﬂngﬁ ﬂﬂ"!d = ’ -
R e o mounting kits. As another extra service, TUFTS RADIO, 386 Main St.,
watt of powsr. Complete with self- g”‘!'}" *dsqu ’?‘ZEEFH;””?ﬁ GHEP‘ET fui‘{ué‘}'- Medford, Mass. 02155. Phone (617)
tonlained power supply and provi- AL e fIH{HIL!FI; 5 2 TR S bk I A 395*828{]
sion for external ALC, this Cygnat community. Visit an authorized Swan :
offers exceptionally high efficiency FEE'{'“‘(}H!Ch dealer for complete details or,
and linearity. $349,95 if vou prefer, write: (Prices F O.B Medtord, Mass All units can be
@ S wan shipped UPS-CO.D orders require $50
ELECTRONICS deposit —Mass residents add 5% sales tax.)
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“W2AU"” BALUN

THE AFPROVED LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY.
THE PROVEN BALUN

S

Your Vaduatle Gog

ol

IT5 WHA I"E INZIDE

WORLD OYER

[emax line) 10 300 o

10 years.

RCA, CIN, CARADIAN BEFEMSE

Goax Lime. Radiation

THEY'RE BUILT TO LAST...
BIG SIGNALS DON'T JUST HAPPEN —
GIVE YOUR ANTENNA A BREAK

Comes im 2 models. 1:1 matches 50 er 78 ohm wnbhaianced tcoax limel to 50
or TS5 ohm balanced Jggl dhu:1 mpde| nmaﬂu 50 or 15 ohm unhalznced
r 300 o
AVAILABLE AT II.L I.EH.NHE IJEM EHE IF NOT, ORDER DIRECT
The big signal WAL Balen reflects the type: of |]1.IE-|I|: Ehgt has Kept o
product out front and nuembad 1 in Balunz bhe o warl

HAMDLES FRILL 7 KW PEP AMD THEM SOME. Broad-Banded 3 to 90 M
HELFS TV PROBLEMS: By Reducin
WOW ALL STAIMLESS STEEL HARD
IMPROYES F/B RATIO By Reducing Coox Line Pick-Up
REPLACES CENMTER INSULATOR. Withatznds Amtenss Publ of Ouer 600 Lbe,
BUILT-IN LIEHTHING ARRESTER. Helps Protect Babun — Could Alsn Save

ARE. 50239 Double Sklver Flzted

BUILT-IN HANG-UP. HOOK, fdeal For lnwvertod Vess Malfi-Band Antennas,
[ipoles. Beam and Guads
NOW BEMME USED BY ALL BRAMCHES OF THE U5 ARMED FORCES. FAA,
BEFT. FLUS THOUSANDS OF HAMS. THE

oues far ke past

The prigingtor of the Balum with a bulkt:n lightning arrester and hang ug

W'l GLARANTEE
no cifer Bodum, of
any price, hos oll

Now...more than ever---

the TEMPO line means solid value

Mo need to wait any longer —

Tempo VHF/ONE

the "ONE" vou 've been watting for

this is it! Whether you are already on
Z2-meter and want someting bettgr or you're just thinking of getting

into it, the VHF/ONE is the way to go.

® Fuill 2-meter band coverage {144 to 148

MHz for transmit and raceive. =

Full phase lock synthesized (PLL) s0 no channel eryitals are requirad, =

Compact and lightweight — 8.5 long x 7

" wide x 2.25" high. Weight —

Abaut 4.5 lbs. » Provisions for an accessary S5B8 adaptor. = Bdigit LED

receive frequency display. « 5 KHz freque

ney selection far FM operation.

* Automatic repeater split — selectable up or down for norma; or reverse

CrpeiT 3 thorm. ® fl.ll|1‘_'|'1;|-|;|I1;;:r|-I powrr cord and

mounting bracket included, =

Twa bullt-in programmable channels. = All'solid state, = 10 watts output, =
Eupﬂr i.ElEE."[Iuit‘,' with a crysial filtar At the first IF and E tvpe ceramic filter

at the second |F_ = 800 Selectable recaive

frequencigs, = Accessory 3opin

FEMPO S5RIONE. ‘*T.'ii'l-l
adapter for 1.i1||-.' Tem

VHF One * seleotalh

uppeer -or lower
band. *Fl
into the VHE [One wilh
no modificatlon.
* Moisd Dlankar bhuil-in
RIT and VIO for Full
freguency EOVETA .

i:ld"?
5 direst]y

THAT COUMTSI haok, thase Temiures. socket. « 348500 " 332500,
Foreign Radio Amateur Callbook - oo sovsion s s 512.895
MICROPHONES U5, Radio Amataur CaHBook. ... o owsinsod s i o $13.95
A.R.R.L. Radio Amateur Handbook ............... % 6.00
A.R.R.L. Radio Amateur License Manual ........... 5% 1.50
SILVER EAGLE ARRL Antenna Book .. .uivsie s sessrennsis s400 J3
— TAB PUBLICATIONS —
T-UGB-D104, transistorized . . v reeeno. B98.60 | Ameco Commercial Operator Theory Course . ........ 5 5.95 76 FM Repeater Atlas $1.95
T-UG9-D104, “Golden Eagle,” transistorized . $95.40 | ;Mece Amateur Radio Theary Course .. ... 5 495 weather Satellite Handbook . . ... ....$2.95
.-‘f"-r'r‘lE!T.EuJ’ Radio Movice Class License S-TLEE""F' GUldE O 5 5.95 CndE THDES = 5 E 1d' & 21 WP ™ $3 95#.!
T-UGS-D104, ''Silver Eagle,' transistorized . ., $54,60 | Amateur Radio General Class License Study Guide .. .. 5 7.95 - AXGr 31 395
‘ Amateur Radio Advanced Class License Study Guide .. % 5.95 Test Equipment, Vol $2'95
UG-D104, ceramicorerystal . .............%542.60 | Amateur Radio Extra Class License Study Guide ... . .. $ 595 Hobby C:}mputérs A;E Hm*el """ Ry $ﬂ'95 {

mounts- leads- accessories

swivel ball and S0-239
B.45

i
—

BELT-144

STANDARD GAIN
MOBILES

Two Meters

« 578 wavelength — 34 db gain
el 1 /4 wave mobi e

+ Frequency coverage-—143 to 149
MHz

o Power rating—200 waths F

MODEL BELT-144

A7 antenna complete with easy
b install, no hales to drill, trunk
lip mawnt, mgar_t spring and 17
MIL SPEC RG-S and PL-259
Antenna removable from mount.
£28.75
MODEL BBL-184
477 antenna . mounts on_ any fiat
surface, roof, deck of fender in
3" hole. Includes impact spring.
17" MIL SPEC RG-58-L1 and PL-25:
Antenna removable from mount.

$26.96

HUSTLER

"BUCK-BUSTER"

MODEL EF-2

twa meter, 508 wavelength,
A4 db gain over 174 wave mobi|e
Designed with %°-24 base 1o fit
your mount or a wide selection

L

ot - Flust ler

HEAYY OUTY BUMPER MOUNT

FITS ANY SHAPE BUMPER

Haw dEsign
Fiusilsr
Super

mobile mounts

iMount or cable not included).

8F-2

MODEL TLM
Trunk Hp-mounl e no
hides installation on Side
o edge of frunk kd, In
clodes 17" RG-58-L1 con
mectors attached, $12.05

connectors

$12.75

DELUXE MOBILE MOUNTS

For madium langih, gt weight Britennas with

" — &4 pase

LM

&

MODEL HLM
Deluxe trunk lip maunt
with 180 degree dwive!
mall for positioning an
tering to vertical, Easy —
na- holes — installation,
Includes 177 RiG-58-L
cale  and connectors
4.8

attached
TEM-1
M-
\BL,
MODEL MM-1 MODEL TGM-1 .
Cow | mouwnt installs in Truenk groove mount in-
1" hote, Includes 180° stalls in hidden area of

roowe undder trunk d
ointing. hardware  in-
€ luched 37

MODEL BMH

. FugEed o
amternna - with
rEsOnalors.,
SEE5M 2 ball mount and skrap
stainless sies|

HFT

SR inE
stancard  ar
Modal
trom
455

I ed s

MODEL GCM-1

Rain - gutter mount fits
all. shapes, angias aven
latest trim line gutters

Inclodes 180 swive|
Ball $7.50

G-32
MODEL C-32

Ball mounk complete
with maunting hardware.

$5.75

LER)

g &

[

o

SUPER GAIN MOBILES
Two Meters

= 5.2 db gain over 14 wave mabile
antenna

= Fredugncy coverage—143-149
MHz

* BWR at resonance—L.1:1 typical

* Powet rating—200 watts FM

TWO AND SiX METERS—
TRUNEKE LIP MOUNT
MODEL HFT

Four section telescopic antenna
permits separate -adjustment for
simultaneous fesonance on  two
and - six meters, Operational
hetght: 40", Complete with trunk
lip mount, 177 MIL SPEC RE-38:L1
and factory attached PL-253,

521.:45

VHE/UHF ANTENNA—

ROOF MOUNT

MODEL WHT-1

Field trimmable radiator for 14
widwg operation on any "Il.ﬁl.'.l'ﬂ!}r'llﬁ'.r
frrme 140 4o 500 MMz Culting chard
ncluded. Mounts on any flat: sur-
face. roof, deck, fender in 3"

ficla. fnchedes 15 RG-58-U. 1015

UHT-1
THF

RESONATOR SPRING—
STAINLESS STEEL
MODEL RE5-Z
insdalis  belween
renonEtos
terne strikes

Husiier - mass

fimne. Supplad ready for sasy insiaila
15 Es

A0

R55-2

L T4 240

MODEL G3-144
fwiametes anlenna . Inciudes
radigls for complete decou
pling: -SWH &t resonance
L5 1 of better. Height: 48"
Powear rateng: 200 Watts-FM

$21.95

i wave

CG

144

&/

arid
Absarbe shock  whan an
oyarhamging  obsiruc

CET
144

HUSTLER
RESONATORS

Al recomators are precisian  wawne with
oplimized design for each band. A=zsembly
ciudes 177 PH gtalnless stpel Al |ustabi
frp- md for Inwest SWE and band i ]
marker. Chotse for mediom or high powear

NS

speration
ETANDARD HUSTLER RESOMATORS—
Fayer Ralimg: 4000 walls 558 L
[T B I Piwee J
Bhd-10 10 ometers L |
MODEL CGT-144 _BM-15 IE mweers $13.78
Get big signal performance, sups e el +LrEs
FicaF n!ce.:-.ﬂg capability with thiz Rk-40 A metery B15.55
A5 collnear antenna. Easy insial- RMTS 3 meiers e
lation on-side or edge of trunk lip ARCAT HE mise s FEES
without - drilling — complete  with
17" MIL SPEC RG-58-L and PL-255 S Pewar Ruting: Logal ol 558
E:ﬂﬂﬁ Supeis hee wmedekl b ik
BndgEl Hariil Price
MODEL ©G-144 "~ RMA- 105 TG 1l ] (TR
O EEE] 15 mater §1E 85
Same characteristics as CGT-144
suppiied with 3724 bage 1o it al --"F“-;EE% ff m“:m e RMS M
ok e Bal]l  mounts — Length s —#-q;"' - i i T30,
BE Mount and cable not o B el e NLL Ll R
cliifted £26 ?"5 CUE RS T L BTV
Covers 10 - 15 - 20 - 40 Meters  strength aluminum
i i * Stainless steel clamps -permitting
VHF/UHF ANTENNA— Onfy Hustier Gives Ong Setting for * C istment without damage to the
TRUNK LIP MOUNT Whole Band Coverage aluminum tubing
MODEL THF = Guarantesed to be easiest assambly
Figtd trimmable radiator permifs MOOEL 4BTY of any mulli-band vertical,
quarter wave operation on any - . ot BT 1.top b
frequiency from 140 to 5000 MHE l'“"“r, SWR-PLUS. ﬁs:gaﬂﬁgﬂ%ﬂﬁﬂﬁgﬂ; HSSPHE'Dr
Citting chart included. Complate « Bandwidth at its broadest! SWR resamatar for 75 meter operation
with trunk Tip mount, 17" RG-58-1 L to 1 or batter at band edges. when desined.
anid PL-I55. 515485 - !-_Eusl:_lr.rl_ exclusive frap  covers Top loading on 75 meters for broad-
Spritz” extruded to otherwise un- N g idin e Righer radiation
attainable close lolerances assur alicieri
ok ing accurabe and permanent trap . Food #“f_l vy et Sl mher E
resonance. ; i
S5M- » Solid ane inch fiberglass teap forms  * Power capabylity—tull legal Hmit
an-1 for optimum electrical and me- o0 358 ?’ CW ;
chanical stability. = Mounting: Ground meount - with o
« Extra heavy duly aluminum mount- without radials, of toof mount with
ing bracket with low loss —high  radials. .
strength insulators, Mounting hard- Length: 21" 5° Weight: 15 1bs.
ware inciuded MODEL &BTV 57985
STAIMLESS STEEL BALL MOUMT « Al sections 134% heawy wall. figh

FOR DECK; FEMDER OR ANY
FLAT SURFACE

MODEL S5M-2
Heavy 27 meinforcsd stanless stes|
180" adjustable ball mount  easdy

Yppors BNy AMaEdar mobile srcsnne
Ihcdudes cycalan Bpse stesl Back up
prake ard maunfing hardware. §13 8

QUICK DISCONMNECT—
1005 STAINLESS STEEL |
MODEL @b-1 |

Rermcve = anignne  From  moeunt wrth
gaty prese snd fwisi redapse Cam
presgion Soring and sl parts 1008 |
nixiniess sieel 3 724 threads—temale
ane and, male the other. i e |

FEED LINE wODEL L-1d-240

Gl Hrmwee  pErllrranicEe el FETIIM g
shigiding Yy MiAiol - MiEe  PCRUD
i Ehag ML SPEC 2400 bergth of BG-55.1F
cable -~ Suppleg with sommecioss at
Imchimet Tar gse eith Bafl ar BOriged
ffipfl ahld IrAffcean'kr 4145

MODEL GE-1448 — Deluze, Two |
Meter LColiroar o Heprealey Oor any
hieeed &tatonn apdrabion, B ol gE&in
SR & yveEVe Jipkle s Maximum
rad@ation at the fimngent Shont  fed
wolh LG groundig. Fadiatod 35
wawe ewer saption, Ly wave phasing;

G114

- B

Y owiEve upper saction, Height. 1137 L
SWH sl resdnance 121 o tethel

Pawer rating - 5O Watts B Wind M-
suriwal 100 MPH . Ingtatly e wert

cal pipe dp to AT Q00 30239

COAE CORNMPSTE $5295

M0

For & - 100- 15 - 20 -
40 - 75 - B0 Meters

Fold over mast for guick and - easy
interchange of resonators or ‘eniering a
garage. ‘When operating, mast is held
vartical with ahakeprool skesve e liteh
54" mast also sarves ag 14 wavelangth
i meter antenna. Stainless ztesl bage
hag MO thresds 0t mobile

mownt or bumper mount

MODEL MDA

at roof line 15"

HUSTLER
MASTS

Amat
b | gt

MODEL MD-2

For bumper mounting—Fald is at roof
iine Z71" above base.

£15.04

For deck or Pernsder m:;unténg_.F-:lld iz
above hise

515,95

2

X

)

The Majority Choice of

Throughout the World!

masler chaige

TUETS

Hﬁfjl 1 E IBC I

TG Pl 5
Flrmne B1T 306 E200

B o
AR | e
Medinrd MA OF 155

: BAMKAMERI

-
-“I

CARD!




Get on thhe airmr NOW !
Let Tufts put vou there!

COMMERCIAL QUALITY
AT AMATEUR PRICES!

e 146A

e NICAD Batteries

e Base charger

e Touch Tone pad - installed
& working

¢ 4 Channels of crystals —
34-94/94-94 plus 2 channels q
of your choice

e Deluxe leather case

e Rubber antenna Walkie Talkie 146 A

ONLY $399.00

Standard

Communications

AL FRATHAES
B Ns = Crwitaie ey ET

THE FIRST AND STILL =2 |
THE LEADER ! E S o e

oo Compect I wagh s B0 el ¢ BT dewp i 8

¥ by MU LIRD TR
dertw Pl wlel =
mpght ot onby 5 B

B Duerh Chpimowrt Mobdes Mognr Ml Dl jeEe
W Egyy  Oparat=nm Funch wp begueswly, Sl repeaise o

= T TFLE

s BirmpbEs e el gD AF D TTNE diE A Cryite My [ ackcisd Fos
PR ST E T TR R TR AT 1t
® Moo lar  Corat ructsn i cowe o 6 @roibdarm. modules can

eahily bw leAcsed ol st Fow rejapa . & deplacerhed | rrodibe el
e dif maslad o mrmimiie Ao 1EmE
& Gasei Mt Maoalvar Battei 1REA AUy A0k sdtkitieity, Meligal
F] Tl g 16 mlififaie smiessol Mk i wpi E Ll b el 8 idda il
il @l

1! There Iy A Signal, You'll Hear 11 On The IC-230!

£50 Merchandise Credit
with each IC-230

“ id
the IC230 s

Put Dwes B7 Channely in the Palms al Your Hands

5/8 wave — $38.50
1/4 wave — S18.50

Magnetic Mount or Gutter Clamp
l Specify, 2 meters, 220, 450.

Larsen Antennas

Larsen Antennas to it Any Mobile Unit

HOW TO SAVE $75.00
WHEN YOU BUY YOUR IC-22A FROM TUFTS

With each IC-22A at $249.00, get your choice of 15 channels of
crystals at only $2.50 per crystal :

1c-224
146 MHz FM 10 W Transceiver

® 22 channel capacity

® 10 W nominal power output w/one Watt low power position

® Frequency range 146-148 MH=z

@® intermediate Frequencies 10.7 MHz First |.F., 455 kHz second I.F.

® .4 microvolts sensitivity for 20 dB quieting, .3 microvolts for 12 dB
SINAD

® Audio power — 1 Watt into 8 Ohms

/8" single hole mount 5/8 wave $31.50
bl e /4 wave 11.50
Touch Tone Enciosures HMYE-QUE insulators B[y

82,05 sach, Colors! Belges, Gray, Black.

BUDWIG!I Oniy 99¢ a pair
, supeEr high Isolation 1o
tha and of your antanng
. gl the best for a good
sigmal
HYE-QUE Dipole insulntor
WitTh OcOax conmnecior Bt
(1) hanmndiss KWW Faim
VAT A ) INCTEats anienna
ot iuc uenCy booger signal)
Dniy §3 95

2 Meter Crystals
(Novice crystals also in stock)

RO it Cimpery

-q CRYSTALS IN STOCK

Standard lcom Heathkit Ken
Regency Wilson VHF Eng Drake

$4.50 each — LIFETIME GUARANTEE

Clegg
And Others

Make/Model Xmit Freq.

Please enclose $2.00 for shipping with your order.

IC-21A 146 MHz FM 10W transceiver — $399,. DV-21 Digital VFO — 5299

W-Z14A L M bracips AN efvealusDie 8l also LBy ofogrammable

L O yRTermod [+ E¥- -] G i Y HE T EnNE § e e STl Wl 7O yorur faeoe e 2o
MO FET AF Ao and S mads *The HC-21A contrm both the o len - Yrecral e ey Yo o 1
cal ressesator ey phies 3 1LF 117 VAC and the 138 VDL bedieve the Teatures snd werss
filgees Coverr suppies tiligy af the DV-2171 untd you'" v

fraed 17

fDE madtulatagn comtrgl Dro

DW-21
viches For munmuarm endwidil *The cerifect comoanion ot = A diwdrecid Pian e ot tre
armi chas el wpyiat fer ) 21 ¥ r.'pr- gyl Ov-21 the ahility to captusra

5 kHr gplit tertiary with & 10
W HZ SR LT The O-5 KHT
affset provioes (he mesn To Qe

“Wirtually ng emtermnmod. Dus to
MDOS FET BF amp and S helical
cavities in the Tront end plus

DV-21 i & umgus digital
sWnthemier (o complate Vour
IEDAY 3 matear ttion Tho

FET misar ana J3 I F._ filters
*Varianle outpul pover. 10
wiaits output orF anothear outpit
Batwaan BOOQ milllivwatts and tan
wiatts may o selected by an
axteErnal control

SN H, bridge, ballt right nta
tha front panel aof the (C-Z71 48 i

0w 21 will operate in 10 KMz
stape aver the entire 2 mater
Eand, I can alsp Hioarm (]
gqueneies being vsed. Compleately
fparata anlection af the trans
mit mrnd receive v A% siimpla as
touching the keys. Asleass tha
mile switeh, and 1he recelva fra

gxactly on the lregquancy, bul
avan in the ssan rmode, tha
ghannal may Dbe scannad and
understopd

*Tha DW-21 lhas ts own bullein
117 AC povwar supply as waoall as
the ability (o0 operate from the
12 VDT line

ICOM
1C-225

Zero crystals. Solid state engineering enables you to program
23 channels of your choice without waiting. The frequency
synthesizer can be preset to any 15 kHz channel between 146 and
148 MHz by the diode matrix board. This freqguency may be offset
by 600 kHz higher or lower than the receiver frequency. IC-22s -
$289.00

51 O PR ¥ F
a ACCUTate wier for VHF quancy {1 displayed. There ace

T B 500 OHM Kicrophone

T fiess rll'.:"'EE Hamosey ([T TH 30

£78.00

RN

BC Power Cord MCDCC] 5. 00
Power Connector Oy [(VC-PC) — 5500

Bawd WlisrOnine £3% .50

Pr.wy & Pagdung Deal "or 274 22 00

O.-Fim A pe@gntry |'ll.-|il|, [9PF — &2 00

ICOM

ICOM EAST, INC.

IC A3 P& Fegulated

Pl DLpaly wath Soas ke BHL) G5
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e Remote

e Motor
Controlled

ANTENNA
SWITCH

@ Control unit works on 110/220
VAC, 50/60 Hz, and supplies
necaessary DC to motor.

e Excellant for single coax feed 1o
multiband quads or arrays of
monobanders, The five positions
allow a single coax feed to three
beams and two dipoles, or other
similar combinations.

¢ Control cable (not supplied)
same as for HAM-M rolator

® Selecls anlennas remotely
grounds all unused antennas
GND position grounds all an-
tennas when leaving station
“Ram-Hal" construction shields
motor and swilches.

e Motor: 24 VAC, 2 amp. Lubrica-
tion good to —40°F

& Switch RF Capability: Maximum
legal limit. Price: $120.00

MATCHING NETWORKS

MKN-4 MN-2000
200 walls 2000 watts PEP

Price: $110.00 Price: $220.00

General: » (nlegral Walttmeater reads forward power in
watis and VHWH girgcily, can be calibraled o rand re-
flected power @ Matches 50 ohm transmitter oulput to coax
anienna feediine with VSWH of a3t l=ast 5:1 8 Covers ham
bands B0 thru 10 meters @ Swilches in or oul with front
pansi swilch ® Size: 5'"H, 10%%"W, B"D (140 x 273 x
o3 ©mij, MN-2000, 1433"D {36.5 cm)

@ Contincous Duty Oulput: MN-Z 200 walts, MN-2000
1000 watts (2000 watis PEF| @ MN-2000 only: Up 1o 3 an-
ienna conneciors selected by front panel swiich

COMMUNICATIONS
RECEIVER

SSR-1

e Synthesized = General Coverage

* Low Cost = All Solid State » Built-in AC
Power Supply * Seleclable Sidebands

* Excellen! Performance

PRELIMINARY SPECIFICATIONS: « Coverage: 500 kHz 1o
30 MHz » Frequency can be read accurately to belter than
5 kHz » Semitivity typically .5 microvolits for 10 dB S+N/N
S58 and better than 2 microvoils for 10 dB S+N/N AM
= Seleciable sidebands =« Buill-in power supply: 117/234
VAC = 20% « If the AC power source fails tha unit switches
automatically to an internal battery pack which uses eight
D-gells (not supplied) « For reduced current drain on DC
oparation the dials do not light up unless a rad pushbutton
on the front panal |s depressed

Tha performance, versatility, size and low cost of the
S8R-1 make it \deal lor use as n stand-by amateur or
novice-amateur receivar, shorlt wave racelver, CB monitor
receiver, or gaeneral purpogsa |3b[lh'lll‘.lf'|f Meceiver

Price: $350.00

GENERAL: #» All amaleur bands 10 thru 80 meters in seven
BOD kHz ranges ® Solid State YFO with ! kHz dial divisions
® Modea SS8 Upper and Lowsr. CW and AM @ Buill-in
Sidetone and sutomatic T/R switching on CW o 30 tubes
and semi-conduciors » Dimensions: 5!"H_ 100"W, 144"
D40 x 273 x 365 cm). WL: 16 Ibs. (7.3 kg)

TRANEMIT: ® VOX or PTT on SSB or AM » Input Power:
SSB, 300 watts P.EP.; AM, 2680 walls PEP, controlled
carrier compatible with S55B linears; CW, 260 watls o
Adjustable pi-nelwork.

RECEIVE: ® Sensitivity better than '3 4V for 10 dB S/IN @
LF. Seleciivity 2.1 kHz @ & dB, 3.6 kHz (@ 60 dB. » AGC
iull on receive modes, vanable with AF gain control, 1ast
attack and slow release with noise pulse suppression @
Diode Deleclor lor AM reception. Price: $599.00

34-PNB Plug-in Noise Blanker . ... 100.00
FF-1 Crystal Control Unit........ 46,95
MMK-3 Mobile Mount ., ........... 7.00
RV-AC Remote VFO ... ........ 120,00

RECEIVER

R-40C Receivar 5448 00

& Linaar pasmeability tunad VFO 9 Cown
ham bands B0, 40, 20, 15 meers com
pletely and M5 o 29.0 MHZ2 of 10 meters
with crystaly Tumished ® Any fifteen 500
kHz rangss batwean 1.5 and 30 MH: zan
be oversd sailh acoemory orystsis for 16D
metery, MARS #ic (50-60 MHz mno1
recormerenddel] § Elwctronic Pz
tuning W Arcewodsy Nodas bianker ® Notch
fiter ared 25 kHr oyuzl cafibesior @
PFroduct dmector for SSEICW  dhods

T-dXC Tranemirier

TR=4C sipeBanD TRANSCEIVER

POWER SUPPLIES
AC-4 Power Supply . . .« o v o v s a $120.00
DC-4 Power Supply . . . .. i v v 135.00

@ Covers ham bands 80 40 20 15 meiery
completely and 8.5 to 220 BMH: of 10
el wath cryststs furmished B Uppee

LINEAR
AMPLIFIER

L-4B
T-4XC

L-88 Linoar Amplifier Ba5.00
LA ®* 2000 Watta PEPSSB #® Ciez B
Grounded-Grid tw 35007 Tobes ®
Broad Band Tuned-Input ® BF Negative
=i 00 Feedback ® Trammitting AGC @ Darec-

tional VWartmeter ® Two Teutband Suspen
sion Meters ® L4AB 131581MEW, T-7/8"H
1457870 Wi 32 itm. @ Power Sappiy
B3A"W. T-TIR"H 1170 W ) s

dmecior for &L ® Crystal Lattsoe Filver @
Solud State Permmabiliny Tunsd VWVFO @
Theea AGC PFelsawe Times 8§ Excelleni
Overload and Crom Modulation charac
1erstics @ Dememsdone 5757 10%W
125670 Wi 18 Ibs

ACCESSORIES
FOR R-4C RECEIVER

sred Lower Ssdeband @ Automastic Trans-
mil Receive Swiichung on CW ® Cantralled
Carvier Modulstion for AM®VOX or PTT
on 558 and AN 9 Separate VOX Delay
Controls for 558/AM and OW. ® Adjusts-
bie Pl-Network Output ® Two B-pole
Crysts -Lattice Filters ® Trarnamitting AGC
#® Shaped Grid Block Keying ® 200 Watts
PEP input on S58 ® Meter indicates plate

POWER SUPPLIES
AL £ Pt s_'i."'l,. L%
D4 Powasr Subnly

£1:20.0:0
13500

IF Filyere, FL-280 FL-B00D. FLAABOO,
F L4000, FL-BO0O S52 .00
-8B Naiwe Blanke . 1000

current and relative output ® Solid State
HF Crystal Oscillstor ® Dimensions
BW''H, 10%"W, 12%"0D. Wi 14 s

=2 JDRAKE

RF

wmerers [Ty ks FILTERS

TV-5200-LP lormerly TV -1000-LP]
rated 1000 watts inprut. 200 watts on 8
meterd. 50- X319 connectors built-in. 51995

UETS

w-4 1.8-54 MHz Price: $ 72.00

TV-42-LP .
. " . d & Vour section Vil desgned warth 432 R d E | i
wv-4 20-200 MHz Price: $ 84.00 MHr cut-off and sxtremely high sttenus a lO ectl‘ DTW ICS
Aeads forward and reflected power directly in 100 in @il TV channels for cititens ban 386 Main S1.. Medtord MA 02155
watls (VEWR from nomogram). Two scales in and other transmitters 30 MHz and lower Phona &17-395 8280
each direction. Size: 5!:"H. 3%"W. 4D (140 x Rated 100 11:51_1 mput. $0-239 connection
BE 2 A0S buslt-in. 51095 #
35 x 10.2 ¢m) L NEW ENGLAND’S
Mogel Full Scale Calibration Accuracy 1000 watts max. below 30 MHzZ Attenus- FRIENDLIEST HAM
200 watts 5% of reading + 2 watis) uon betier than B0 dB above 41 Mz, $19.95
W4 2000 watts (5% 0 tea:m‘-g + 20 walts ] Ll o g R SIE
210 Atls L piovicel more than 40 dB grenuation &t Bawk AMERICARD DpEn aQ AM to g PA
WV 100 watts ={5% of reading = 1 wati ) 62 M2 and lower, Protects the TV st
1000 watts 5% of reading <+ 10 watts) from amateur transmitters 6 thru 160 l Mon. — Sat
mal#rs '5_9 iy
——— —
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XF-30C 600 Hz CW Filter 45
XF-30D FM Filter 49
SP-101B Speaker 19
FL-101
SOLID STATE 160-10M
FT 301 160M-10M Transceiver — 200 WPEP $769.00 TRANSMITTER 554
::’;: Eigi;&i 'FEﬂ;::ﬂM Tramrerwser — 200 WFPEP ?gg ﬁ ACCessories
I 1]
FP 301 CID AC P.S. w/Ciock and OW ID 199.00 RFP-101 RF Speech Processor 89
FRG:.7 General Cov. Synthesized Heceiver 29 00 M’DNETGH:’TEST EQUIPMENT
ETTHIJ E’f.ﬂm Worid Clock 30,00 Y C-355 30 MHz Counter 229
-101 ¥ C-355D 00 MH
160-10M XCVR W/Processor 749 YO-100 ;‘?ﬂun“ﬂr-?&ﬂ;:;:mr %g
FT-101EE YP-160 Dum Load/
160-10M XCVR W/O Processor 659 Wtk fhbscr 74
FT-101EX Y C-601 Digital Readout
160-10M A e R : (101/401 series) 179 THE ATLAS
nly, Less Mike
s Comehmome  Rp  MWErmssssTaauscewers 210x/ 215X
FTV-650B &M Transverter 199 . :
FTV-25 IMT 229 F1-2 Auto BCH/2M FM Scanner 379 ® Solid state SSB/CW transceivers
TV-250 ransvarier 200R Sigmasizer 200CH P "
Fv'lﬂ1E E‘.h:tE:'naI UFU gg ?M FM svﬂlhEHIE:F Hg EDD walls P‘E'P' Input
SP-101B Speaker 19 FT-6208 EM AM/CW/SSB 449 ® No transmitter tuning e
SP-101PB Speaker /Patch 59 FT.221 M AM:'FMIEWJSSE 679 ® The ultimate in sensitivity, selectivity, and
YO-100 Monitar Scope 199 Acokssorins: overioad immunity.
YD-B44 Dynamic Base Mike 29 MMB-2 ] Mobile Bracket (FT2A) 19 ® Plus extended freguency coverage for
FA9 Cooling Fan 19 MMB-3 Mobile Bracket (200R) 10 MARS operation when used with 10x
MMB-1 Mobile Mount 19 ‘ crystal oscillator.
MMB-4 Mobile Mount
RFP-102 RF Speech Processor 89 ET.6508 EF-221) 10
X F-30C 600 Hz CW Filter 45 . - gt U o g [ 0] S P E e e s P $649.
XF-312A - B Pole SSE Filter 210x or 215x with noise blanker S6B9.
et for FT-101 49 AC Console 110/220V . ........... $1939.
. Portable AC Supply 110/220V 5.
SOLID STATE, 160-2M/SW RCVR 499 Plugin MOBIO KT o i g a4
FR-101 Digital 10x Osc. less crystals .. ........... S 55‘
SOLID STATE, 160-2M/SW RCVR 659 r(CRIR L VIERAE, (viia [secale oheia bidisd :
Accessories:
FC-b 6M Converter 30
FC-2 2M Canverter 40 . \ ATI IAS
FM-1 FM Detector 20 Mok -;I"' O INGC
- Aux/SW Crystals 5 RADI .
XF-308 AM-Wide Filter 45 FT- 101E TRANSCEIVER

Whe engineering

THE WORLD’S MOST COMPLETE LINE OF

VHF-FM KITS & EQUIPMENT

TX144B Kit. . transmitter exciter — 1 watt —

2 meters
same as above — factory wired
and tested
transmitter exciter — 1 watt —
220 MHz
same as above — factory wired
and tested

llllllllllllll

TX144B W/T. .

iiiiiiiiiiiii

TX220B Kit. .

llllllllllllll

TX220B W/T. .

-----------

TX432B Kit. . transmitter exciter 432 MHz

TX432B W/T. . same as above — factory wired
angd. tested. LG sl S Sna Bl s
RX50C Kit .. 30-60 MHz rcvr w/2 pole 10.7
MHz crystal filter . . . . . .. AR
RX144C Kit. . 140-170 MHz rcvr w/2 pole 10.7
MHzcrystalfilter . . . . . . .. ..
RX144C W/L . same as above — factory wired
ANE DESEBE i alsls aiarets ale a's
RX220C . ... 210-240 MHz rcvr w/2 pole 10.7
MHzcrystalfilter. . .. .. ... -
RX432C Kit. . 432 MHz rcvr w/2 pole 10.7 MHz
VIR TRIRF . .o i avaa aiaels

accessory filter for above receiver
kits gives T0DB adjacent channe|
rejection

RKCF.in--.

llllllllllllll

2 meter — 2w — 4 channel — hand
held xcvr with crystals for 146.52
simplex

HT1448B Kit. .

lllllllllllllll

PA2501H Kit . 2 meter power amp — kit 1w in —
25w out with solid state switching,
case, connectors
same as above — factory wired
and tested
2 meter power amp — 10w in —
40w out — relay switching .. ..
same as above — factory wired
and tested
2 meter power amp — 1w in —
15w out — less case, connectors
and switching
similar to PA144/15 kit except
25w out

similar to PA144/15 for 220 MHz

llllllllll

PA2501H W/T.

lllllllllllll

PA4010H Kit .

PA4010H W/T.

lllllllllllll

PA144/15 Kit.

iiiiiiiiiii

PA144/25 Kit .

iiiiiiiiiiiiii

PA220/15 Kit .

PA432/10 Kit .

power amp — similar to PA144/15

except 10w and 432 MH 49.95
PA140/10 ... 10w in — 140w out — 2 meter
amp — factory wired and tested 179.95
PA140/30 ... 30w in — 140w out — 2 meter
amp — factory wired and tested 159.95
RPT144 Kit . . repeater — 2 meter — 15w —
complete (less crystals) . . .. .. 465.95
RPT220 Kit . . repeater — 220 MHz — 15w —
complete (less crystals) . ... .. 465.95
RPT432 Kit . . repeater — 10 watt — 432 MHz
flesscrystals) . .o v h ve s an 515.95
RPT144 . . . . repeater — 15 watt — 2 meter —
factory wired and tested . . . .. 695.95
RPT220 . ... repeater — 15 watt — 220 MHz -
factory wired and tested . . ., ., 695.95
RPT432 . ... repeater — 10 watt — 432 MHz -
factory wired and tested . .. .. 749,95
PS3 Kit. ... . 12 volt — power supply regulator
CRP s e e e e e s 8.95
PSISC Kit ... NEW — 15 amp — 12 volt regulated
power supply w/fcase, w/ffold-back
current limiting and overvoltage
IMERECHON . vii s oniois 5as e 19.95
PSI1S5C W/T . . same as above — factory wired
eSS © i e e iR 94.95
PS25C Kit . . . NEW — 25 amp — 12 volt regulated
power supply w/case, w/fold-back
current limiting and overvoltage
DretecHON o o sada e aeeiea 129.95
PS25C W/T same as above — factory wired
e JE T T R e R 149.85
OTHER PRODUCTS
BY VHF ENGINEERING
CD1Kit . ... 10channel receive xtal deck
50 95 w/diode switching ... ........ 6.95
CD2 Kit . ... 10channel xmit deck w/switch
74.95 20 TS . 5 e vl s areia 14.95
COR2Z Kit . .. complete COR with 3 second and
59 95 IminUIE LIMErs . . . . « v v o « s = 19.95
- SC3 Kit 10 channel auto-scan adapter for RX 19,95
74 .95 Crystals . . we stock most repeater & simplex
pairs from 146.0-147.0 (each) 5.00
Synn |1 Kit . .. synthesizer kitfor ZM FM .. ... 169.95
39.95 CWID Kit . ... automatic identifier for repeaters,
4995 RETY o s ns ms el 3995
39.95 CWID wired .. same asabove — wired ......... 49.95
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ANTENNAS

E-FW RiMGO 375 4B Cain ireferenes b wewe wiip i MHall wave length an-
Lermas with direct de groand. 51 ohrm feed takes PL-10Y, low angle of redis-
than wilk 1-1 SWEH. Factory presssembled ahd resdy (0 msiaill § mster
partly presssemibled. afl hut €30 MMz take 1% mast Thers wre more Ringos

6 METER BEAMS | 2 METER FM

in uee than all other FM anismnas combones]

Modsl Nomber AR.J AT A& - &R 2310 A I =450
Frequesey Miis IE-175 (21T AN 205 AT
Power—Hadly Walts 00 L B LW =0
Wind sirea = 1 - b | b5 | T iy L

B-f PFOLE Up w § dB Gala ower & Y% wave dipole Owerall antensa lmgth

I3 MHz: — Y I MHz — |F 433 MH: &, patbirn 3840 § 4B gase
L=t B a8 gaum, 17 ol Pesd takes L 2M& comaector. Pachape inciudes 4

COTIHATE QP seevnhiies om mioaamiy T i E
:‘ - 5 - 'ﬁ - Iﬂ !ll“'““ EILET'-::;;:‘E :::"m:‘n;r:l'ﬂ”ﬂf' =Y mcama Ratfess and all Rardware

Froven periormance (rom rogped, full siee, & meter beams, AFM-tD 144 -1I50 MHez 1000 waits et srea 258 = 0
Element spacings and |engths bave been careiully engineered to AFM-25D 20 - 335 MHgz 1000 watts, wiad ares L8 g N
3 = AFM 540 435 - 430 ki1 T 1
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RINGO

RANGER
for FM

AL4T-20T 145 - 147 MHz 1000 watts, wind ares 143 s 11

HIGH PERFORMANCE
VHF YAGIS

45dB" — 6 dB"’
Omnidirectional
GAIN
BASE STATION
ANTENNAS

VHF/UHF BEAMS
AB0-3 § 27.50 A144-7 19.95
A50-5 39.50 A144-11 24.95
AB0-6 59.50 A430-11 1995
A50-10 89.50

FOR
MAXIMUM

PERFORMANCE . :
AND 3/4 ,1-1/4, 2 METER BEAMS — AMATEUR FM ANTENNAS ——
VALUE The standard of comparison in amateur VHF/AUHF communics- Al :?“4 S 1555 AFM-44D d?En
L _ Hon= Cush Craft vagia combine all out IH':rl'n,nrrrL::lm'- and Felin- A‘] ?1-1 1 24_95 AH,E 1E_ 50
Cush Craft haa created another first h}' m.u.kmp; the bility with optimum wize for aase of asaemhbly ane nimting o :
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The new Ringo Ranger is developed from the basic - - Al147-22 69.50 AR-25 21.50
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- . D : aluminum elements with 510" center sections mounted on heavy
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ARGONALT, MODEL E AMPLIFIER, MODEL 406

eI

TEN-TEC

TRITON 1YV A new push-pull 1inal ampli
el With the Etesl golgd metalzed, oEoe
protecied tranwsions, operating of 200 input
wesis on all b s 3.5 theough 23T MH:
Plus 2 new crystal heterodyne VFD Tos
Tt Oed iNDrl =l o fevTn PriegjuErecy
s=abhity nd wniformm T BHz rescoul el
1, Peen on 20 et Unsurpeeted selec
tnaty i youss worth The new sanht pole it
crysial |II11_'r. and ymproved sour UL Pejec-
tion resuits from the npew C double
bBalapced mixer.

Many small  circuit  improvemants
throughoui, taken collectively, add more
perlormance and quahty pluses such
thenot s idadosl termpersiure  coMmipen

w=ied imtegraterd cwcuit vollage reguiators
for Tenal bas conivgl and VED wpoly. And
i IPUCTINCE n Ihe ten angl foftesn
metzr low pass filtery, LED indwstors for
offsey wning angd ALC 1hweshold, scoswsory
sockel for added Vexibility, andl sedjuen

tially keyved mute, AGC sl fransmilter

TRITON IV

circuits for ovan better shaped and clickleE

WY

TRITOMN IV S50 ()
12 ac supply, weith 3 buili-in soeaker and
VOX =260 S129.00

ARGOMNAUT MODEL 505

Cowers all Amatew andds 10-B0 meters
8 Mz crynal filter. 2.5 kKHr bandeadth, 1.7
shapa factor @ E:D d8 pomints Powe
reciuiired 1215 VDC @ 150 mA receive, HOD
mid fronsmil at mitec OUERE Construction
aluminum. chaseis; top and Tront - pane,
malded plastie end panels. Cream froni
panel walnut vinyl top and end trim, 5126
HWD 425" x 13" & T, Weighi b Ths
LINEAR AMPLIFIER, MDDEL &05

Corenyy 6l Amatewr bandy 10-80 maten
50 watls Ouilpol Dowwer, OffoaDLs e
wave. RF wanimeter. SR meter. Powe
regumed] 12-15 VDO 2 B A, max. Constiuc
ton. almminum che 1-.;'s|5_ top and front pans
malded plastic sicle pamels. Cream from

panol, whlnut vingl 1op and &nd trim. Size:
H&D & = 77 x B Wesdht 2 s
Argonaut, Model 509 i 5329.00
Linam Amplitier, Model 405 155 .00
Powsr Supply. Mode! 251

Wil poss s both ot 79.00
Power Sapply, Modsl 210

(Wil powver Argonaut only) 27.50

MODEL 206 CRYSTAL CALIBRATOR
SPECIFICATIONS

Fowar Haduirec: H 1o 12 VEBC & B mA

Fundamenial Frequency 100 L Hz

Cirguit Description. Pidrce crystsl osgillator,
follovwed by bGohimitl frigaes . Cluipaod
gatied Trom ungunct san oscallatos

Calibraten Arjusiables o WY eath n
18 nal varabie CaDacitor

Sure "'i'u{_.r "1 B " a 438" =« 4218

Wie g i

Model 206 Crystal Calibrator, . . £26.95

KR20-A ELECTRONIC KEYER

A fine instrument for all-around high perfor-

character keyers, as used in the KR20-A,
PRICE $15.00

Memories:
switches.

Dit and dah.

Individual defeat

Paddle Actuation Force: 5-50 gms

mance electronic keying. Paddle actuation
Power Source: 117VAC, 50-60 Hz,

force is factory adjusted for rythmic smooth KR50 ELECTRONIC KEYER

6-14

keying. Contact adjustments on front _fﬁ completely automatic electronic keyer fully vDC
Weighting factor factory set for optimum adjustable to your operating style and preference, Finn_:h: Cream _frnnL walnut vinyl top and
smoothness and articulation. Over-ride speed, touch and wejghting, the ratio of the length of side panel trim.

"*straight key'" conveniently located for dits and dahs to the space between them. Self-con- Output: Reed relay. Contact rating 15 VA,
emphasis, QRS sending or tune-up. Reed trolled keyer to transmit your thoughts clearly, articu 400 V. max. ‘ . ;
relay output. Side-tone generator with lately and almost effortlessly, The iambic (squeeze) Padd_lﬂs; Torque drive with ball bearing
adjustable level. Self-completing characters. feature allows the insertion of dits and dahs with __Ppivot.

Plug-in cieuiv-boad. For- 117 VAG, BO-OU  perfect timing et ::n‘lﬂuuu

:;inc::t fl_::; VDG, Finished FI";HEEE;E?E:;E An automatic weighting system prowvides increased El:..':! HWD: 21’:’?

chiaracler 1o space ralio at slower speeds, decreasing as
the speed s increased, keeping the balance between
smoothness at low speeds and easy to copy higher
speed. High intelligibility and rythmie transmission s
maintained at all speeds, automatically.

Memaories provided for both dits and dahs but either
may be defeated by switches on the rear panel. Thus,
the KR50D may be operated as a full iambic (squeeze)
keyer, with 2 single memory or as a conventsonal type
keyer. All characters are self-completing

PRICE $110.00

SPECIFICATIONS
Speed Range: 6-50 w.p.m,
Weighting Ratio Range:
classical dit length.

Weight: 1% lbs.

e

TEN-TEC

KR5-A ELECTRONIC KEYER
Similar 1o KR20-A but without side-tone
oscillator or AC power supply. ldeal for
portable, mobile or fixed station. A great
value that will give years of troublefree
service. Housed in an attractive case with
cream front, walnut vinyl top. For 6-14

VDC operation. PRICE $38.50

KR1-A DELUXE DUAL PADDLE

Paddle assembly is that used in the KR50,
housed in an attractive formed aluminum

case. PRICE $25.00

KR2-A SINGLE LEVER PADDLE
For keying conventional *TO"™ or discrete

50% to 150% of

KR50A

—

Model 310-001: ’ g ’ —an
m R tchdacd Kov Mobile Amplifiers With Versatility
nickel plated hard-
“""‘ =i ware, no switch — ® Fully VSWR & reverse voltage protected
$6.65. ® No tuning required across band
® Switchable Class C or AB operation
Model 310-003: ® Buiit-in TR switching. w/increased delay
S_Ia ndard Key, for SSB
5 nickel plated hard- ® Fully compatible with all 1-15W FM/SSB/
ware, with switch AM/CW rigs
— €8 75 ® All solid-state and microstrip construction
310-003 Model 320-001:
Mo {sc=> SPECIALTY COMMUNICATIONS SYSTEMS. INC.
Jf i";_. Duty Key with INPUT OUTPUT |DPERATING SIZE
nickel plated hard- FREQUENCY MODEL POWER POWER CURRENT CMm RETAIL
ware, no switch - MHz NOM.W NOMW | @136VDC HXWXL PRICE
$8.20. 50-54 &M10-100L 10 100 12 7.1X102X228 $169.85
322.001 Model 320-003: 144-148 ZM10-70L 10 70 8 7.1X10.2X165 139.95
Same 93 001 ex s | awoten | w0 | e | | rraozos | sies
cept with switch — 420-450 70CM2-10L 2 10 2 7.1X10.2X165 |  109.95
$9.35. 420-450 70CM10-40L 10 35 § 7.1%10.2X165 139.95
SSK-1 SSK-1: Chrome : * == .
il Plated - $29.95; :Q d - l J[
Black Wrinkle a. IO — ec ron lCS
Finish - $23.95, 386 Main St., Medford MA 02155
Code Practice Phone: 617-395-8280 |
Set with Key- NEW ENGLAND'S p master charge I TUTLTIEIIT
€18 50 FRIENDLIEST HAM  OPen 3 AM 10 9 BV
STORE g :
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NOVICE CLASS
BEGINNER'S BARGAIN! only

SURE YOU CAN BUY CODE COURSES CHEAPER . ... THAT'S WHAT YOU GET —
CHEAP CODE COURSES

How about you, you really deserve the BEST . . . Why waste your TIME and money on courses that won't cut

the mustard . . . you'll be glad you went first class and bought the 73 BEGINNER’'S BARGAIN for only $23.00
instead of the usual $24.80 --there goes our profit again but a bargain’s a bargain . . . for only $23.00 here’s what
you get:

The 5 wpm code tape has verbal help along the way to get the beginner acquainted with the letters of the
alphabet, the numbers and punctuation marks. . . and all this after only one hour’s listening time. That's right!
After only one hour's listening time even the newest beginner will know all the alphabet, numbers and
punctuation to pass the test.Characters are sent at 13 wpm and spaced at 5 wpm to get your ear trained to the
sound of the characters once without the exaggerated slowness of some systems. The other systems require you
to train and re-train for each of the different speeds. With our tapes you will already know the sound of the faster
character and as you progess through the code speeds only the spacing is shortened.

After you have learned the alphabet, numbers and punctuation, advance right away to the 6 wpm tape which
in fact again is the 13 wpm character spaced at the 6 wpm speed needed to pass the Novice Class license with
ease. Study habits vary but about 4 hours devoted to copying this tape should have you ready to pass your code
test. You'll be so well prepared that you won't have to worry about that nervousness that sometimes accompanies
you when you are taking a test . . . you'll actually think they are sending the code too slowly while you are being

tested.
The 73 Novice Class Study Guide and Novice Theory tapes work hand in hand to explain in detail what is
expected of the Novice ticket holder . . . The Novice Theory 4 tape set has three tapes of theory which explain

the material so thoroughly even a person with no previous electronic background can easily comprehend it; the
fourth tape has questions and answers to prepare for the F.C.C. Novice license test. The beauty of the tape-study
guide combination is that you can repeat those areas of the theory that you may not understand over and over,
reinforcing the concepts until comprehension (not just memorization) takes place. HINT: While you are learning
the code and theory from the tapes, especially if you haven't been in the habit of studying for a while and your
concentration leaves something to be desired, you might find it advantageous to listen to the tapes only a few
minutes at a time and quit before your mind has started to wander and you start to get discouraged . . . increase

your dosages each time you study --- in this way you can build up an’'understanding as well as sneak into good
study habits.

This package can make a thoughtful gift for your son or daughter, niece or nephew, or grandchild, especially if
they have been hooked on CB and show an interest in amateur radio . . . you do want your gift to be recognized
as the BEST, and one that will be remembered in years to come!

73's BEGINNER'S BARGAIN is designed to save you a little money while allowing you to get the best code
tapes, study guide and Novice theory tapes that are available anywhere at any price. Order yours today, supply is
limited.

Please send Beginner's Bargain (s) including Novice Class License Code Tapes, Theory Tapes and Study
Guide @ $23.00 (foreign add $2.00; first class mail - U.S. & Canada - add $1.00).

[0 Cash [ Check [J]BankAmericard #

[J Mastercharge # Interbank #

Name Call
Address Il

City State Zip

If a gift, print name and address of receiver. Send to:

Gift card to read:




Gerald J. Hargett
Pinefields Farm
Route 2, Box 68-E
McComb MS 39648

See the World and Get Paid!

- - merchant marine radio officers:
part |

radio officer is a

licensed United States
Merchant Marine officer. He
is a civilian who holds a dual
license: a (minimum) second
class radiotelegraph Federal
Communications Commission
(FCC) license and a United
States Coast Guard issued
Merchant Marine officer’s
license.

The primary responsibility
of the radio officer is to
satisfy the requirements of
the International Act
(Geneva) For Safety At Sea,
which requires certain class
vessels to have licensed radio
stations and to keep watch on
the international calling and
distress frequency of 500
kilohertz. Thus in any distress
situation assistance may be
readily supplied or requested.
Secondarily, the radio officer,
under the authority exercised
by the master of the vessel,
handles communications
between the ship and the
ship's owners. Communica-
tions in the form of marine
cables received and sent via
commercial maritime stations

comprise the bulk of traffic.
However, modern day mer-
chant ships often carry
sophisticated voice communi-
cations equipment — single
sideband, VHF, medium wave
radiotelephones, even state of
the art satellite facilities.
Some vessels have radio-
teletype terminals. Weather
and hydrographical informa-
tion is often acqguired via
fascimile circuits. All this
varied ‘‘communication” s
essential in today's merchant
fleet and requires competent,
knowledgeable people to fill
the role of radio officers.

The purpose of this primer
Is to provide accurate,
practical data to those
wishing to investigate a career
as a Merchant Marine radio
officer. While one must leave
home for varying periods of
time, the type of work in-
volved is interesting; the
travel, often to exotic ports;
the financial remuneration,
excellent. There is a limited
amount of published informa-
tion available. However, the
novice would be hard pressed

to gather a goodly amount of
pertinent data without much
laborious research and its
attendant difficulties. | am,
and have been for ten years, a
licensed radio officer sailing
with a major oil company
tanker fleet. | have had ex-
perience on various classes of
cargo and oil tanker vessels.

"My travels have routed me to

the main ports of the world.
With this background, | am
able to give precise informa-
tion concerning present day
conditions in merchant fleet
communications, discuss
types of equipment and their
maintenance, relate first hand
details on major maritime
traffic stations worldwide,
and offer positive guidance
on license attainment and
avenues of employment.
While not everyone who
wishes to can become a radio
officer, those with a sincere
interest, drive sufficient to
acquire the necessary knowl-
edge and certification, and
persistence in seeking
employment, can become
involved in this secure, re-

warding and worthwhile

Cdreer.

Licensing

Anyone aspiring to the
career of Merchant Marine
radio officer must have the
initiative necessary to obtain
the minimum license require-
ments. These are twofold:
First, an FCC second class
radiotelegraph certificate
must be acquired. Secondly,
upon issuance of the FCC
license, seaman documents
may be applied for with the
radio officer endorsement. A
U.S. Coast Guard Merchant
Marine officer license will
also be issued running con-
currently (five years) with the
radiotelegraph certificate.
The following will detail
possible methods of obtaining
this certification.

Many people interested in
a seagoing career as “‘sparks’’
already have a general back-
ground and interest in elec-
tronics. More particularly,
some are even licensed radio
operators in other types of

Photos courtesy of Gene D. Legler, Editor, Exxon Fleet News, Exxon Company, U.S.A., Houston TX.
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Radio officer Raymond B. Hurley, aboard the 40,000 deadweight ton Exxon Lexington, an Exxon tanker which carries
petroleum products from Exxon Gulf Coast refineries to East Coast terminals.

FCC service. Radiotelephone
permits and amateur radio
and citizens band tickels are
the more commonly held
Federal Communications
Commission licenses. If a
person has an amateur radio
license, then he is familiar
with the type of testing pro-
cedure employed by the FCC
engineers. Like the amateur
examination, a commercial
second class radiotelegraph
license examination is divided
into two parts: the Morse
code portion (20 words per
minute) and the written tech-
nical examination (sections of
the examinations are referred
to as “‘elements”’).

Exact regulations govern-
ing test requirements are

76

found in FCC rules and regu-
lations. These are grouped
into ten volumes. Each
volume 1Is divided into
sections. Any volume or
group of volumes can be
obtained from the U.S.
Government Printing Office.

Specifically pertaining to
commercial radio operators
would be Volume 1, Part 13.
Volume 1V, parts 81 and 83,
give complete FCC regula-
tions concerning maritime
services. Part 81 deals with
land based maritime services
(coastal station operation).
Part 83 contains regulatory

matter directly concerning
shipboard stations in the
maritime service. Every

United States registered vessel

with a licensed station on-
board is required to have on
file copies of sections 81 and
83. If one fully masters the
rules contained in these two
articles, the “regulations”
element of the written
examination will be easily
passed.

Thus, to qualify for a
second class FCC radio-
telegraph license (minimum
requirement for shipboard
operators), one must first
successfully pass the Morse
code test and then achieve a
passing grade on the written
examination. Let's delve into
each of these two items.

To copy and transmit
Morse code properly is an

acquired skill and art. There

IS no “‘easy’’ way other than
to diligently apply oneself to
the mastery of the code.
While ‘‘shortcuts’ and
mechanical aids are available
to help one learn the sounds
and proper rhythm of Morse,
it is through the basic
learning processes of concen-
tration, repetition, and in-
volvement that any person
becomes proficient in hand-
ling code. A popular method
by which thousands have
learned the Morse alphabet is
to memorize a few letters at a
time until the entire twenty-
six letters can be repeated

and written without hesita-
tion. Some find grouping
letters with similar Morse

sounds helpful; others find



that opposite characters such
as “A’" and ““N" prove helpful
to their memories. Once a
person has a good “sound”
memory of the individual
letters and numbers, and can
recall them instantly, then
work can begin seriously on
acquiring speed. At this stage
“cassettes”” or tapes with
code practice are an in-
valuable tool. If one is for-
tunate enough to possess a
shortwave radio receiver,
actual Morse signals can be
used for practice. To recog-
nize a letter every now and
then in a plain language se-
quence will rapidly lead to
faster, solid copy. Schedules
of traffic lists and weather
bulletins of leading com-
mercial stations are found in
Section Ten. Traffic lists are
excellent practice, as the calls
are repeated twice and are
random letter and letter-
number combinations.
Station WSL, Amagansett
Radio, New York, offers ex-
cellent weather schedules.
This station is one of the
fastest on the east coast. The
schedules are sent on tape
which approaches perfect CW
sending. Once a person can
copy, for example, the 2300
GMT weather schedule of this
station, then the code
examination for the FCC

license is well within reach.
In learning any new skill,

certain levels of achievement
are reached and sustained.
With Morse code these levels
or plateaus can be bridged
through increased effort and
practice. The range of seven
to ten words per minute for
most is easily reached. Ten to
fifteen wpm (words per
minute is based on five char-
acters to a word) requires
sustained effort. The goal of
twenty words per minute and
beyond is achieved after per-
sistent application to practice
sessions. The FCC code test
runs five minutes. An appli-
cant must copy any one of
the five minutes perfectly.
Ordinarily this is not extra-
ordinarily difficult. However,
the “nervousness’ factor is

present as one takes the test
under the watchful eye of the
presiding FCC engineer.

A word here concerning
actual code speeds used in
shipboard/marine station
traffic work. Once a person
begins working commercial
stations and puts in eight
hours daily on a radio circuit
(monitoring 500 kHz,
weather reports, traffic lists,
etc.), speed and accuracy
steadily improve. With time,
Morse ability becomes some-
what of a reflex action. | am
often amused (perhaps for-
getting my own real un-
easiness once) at shipboard
visitors inquiring about
becoming radio officers. Most
often their main concern is
the ability to send and receive
quickly. This skill gradually
develops and becomes almost
an automatic response. This
allows one to then concen-
trate on other, more tech-
nical, aspects of shipboard
communication, maintenance
of the electronic gear being a
major item.

As closing comments on
the Morse code, it is generally

accepted between commercial
land marine stations and ship-

board stations that “twenty is
plenty.” In other words, 20
wpm is quite sufficient to
handle normal ship communi-
cations. However, many
coastal stations are extremely
busy with lots of traffic
(messages) to send and re-
ceive. |f the ship's operator is
agreeable and capable, oper-
ating speeds will often go to
25 wpm and beyond. The
point is, as long as solid copy
Is being achieved on both
ends of a circuit, speed is
adjusted accordingly. It is
better to slow down and copy
correctly the first time, rather
than consume additional time
getting ‘‘fills"" (missed
portions of messages — most
stations use full “break-in,"”
one operator can signal
another of a missed word by
the tap of the Morse key).
Some ships will handle more
traffic than others. Ships on
coastal runs (east/west coast

and Gulf of Mexico) will
generally have occasion to
send and receive more
messages because of the fre-
quency of ports. There are
certain routine series of
messages which concern the
normal operation of the
vessel: arrival times, crew
changes, stores, cargo infor-
mation, and other pertinent
data.

With the code test success-
fully passed, the next hurdle
is the written part of the
examination. As a practical
guide it can be stated that the
written test covers three cate-
gories of knowledge: Federal
Communications Commission
rules and regulations con-
cerning the maritime service,
basic electronics theory, and
basic communication equip-
ment theory (receivers, trans-
mitters, power supplies and
related equipment).

There are several question
and answer manuals available
which cover all of the above
categories. Often the answers
to simulated test questions in
these manuals will go into
profuse detail for informa-
tional purposes. One recom-
mended Q and A manual is
Kaufman's particular edition.
This is a comprehensive guide
which covers all phases
(elements) of various com-
mercial license test require-
ments. There are other ex-
cellent study guides available
found at most electronic
supply outlets or specialized
bookstores. Another text
which has a wealth of back-
ground information is the
Rider Basic Electronics series.
This can be bought as a single
large edition or five individual
softbound volumes. It is well
illustrated and technically but
simply written. Sections on
power supplies, transmitters,
receivers, test devices, and
even transistors are intended
to give the reader a broad
knowledge of basic electronic
circuits and their behavior. Of
course, any background a
person has in electronics is
obviously helpful. The Radio
Amateur’s Handbook 15 a

practical and comprehensive
reference work which covers
a large segment of the radio
frequency spectrum usage. It
describes practical operating
circuits for radio receiving
and transmitting, plus addi-
tional chapters on specialized
communications systems such
as teletype, narrow band FM,
satellite communicating tech-
niques and others. Using
these and similar aids, as well
as a careful study of the FCC
Rules, Volume 1V, should
adequately prepare one to
succeed in the written
examination. As added in-
surance to acquiring the
license, commercial corres-
pondence courses as well as
residency classes are offered
by various schools and insti-
tutes. Some of these carry a
type of guarantee which
allows a person to continue
studies until successful
acquisition of the desired
license.

At this point one might
well ask, ‘““How much time
will it take to prepare well
enough to pass the test with-
out waiting to repeat it?”
This question is difficult to

answer. Each person has
different capabilities,
memory, and grasp of
abstract ideas. Some can

memorize quickly and give
back information without
true understanding. Others
can digest material and give
back its essence showing com-
plete grasp of the subiject.
Both approaches will success-
fully pass the examination; as
long as one can correctly
answer the multiple choice
items (except for a diagram
schematic or two), a passing
grade will be achieved.

Some people devoting full
time to studying for the
examination — dividing the
time between code practice
and study of theory — could
possibly be ready to "sit” for
the examination in as little as
eight weeks. Others, perhaps
more methodical or thor-
ough, may require two or
three times that amount of
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time. In my case, bringing a
general background in elec-
tronics plus three years ex-
perience as an active ham
used to CW procedures, the
test was successfully passed
after a solid month of long
days of preparation (often
12-14 hours a day). It is
always better to be over-
prepared to help overcome
any nervousness factor. Each
person will have to evaluate
his or her own abilities in
judging how much study is
needed to feel comfortable
going into the examination.
Some attempt it after short
preparation, fail it, then
restudy and pass it thirty
days later. They reason that
the first sitting gave them a
better idea of what to
emphasize in their prepara-
tion. This procedure isn't
recommended, but it is
definitely one which has been
used.

It is well to mention here
that one's motivation is
important in license examina-
tion preparation. Once a
person has examined a
potential career opportunity
and set goals to attain
membership in those ranks,
then the necessary driving
force will be there to get one
over the difficult steps in
attaining the goal. As out-
lined previously, a radio
officer in today's modern
Merchant Marine has con-
siderable responsibility. The
possibility of disaster, though
not a morbid preoccupation,
is an ever present reality — an
event which places the lives
of the crew on the radio
officer’s electronic expertise.
Rigging emergency antennas,
quickly repairing faulty or
damaged radio gear — all
these are paramount to
getting out a distress call
asking for assistance. Not
secondary is the excellent
financial remuneration the
seagoing radio operator
enjoys. A person employed
full time for a private com-
pany fleet can realistically
expect his earnings to be
between twenty-two and
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twenty-five thousand dollars
a year on American flag
vessels. Union contract ships
have equitable salary scales.
Employment on some of the
larger foreign flag vessels will
pay salaries in the neighbor-
hood of ten to twelve
thousand dollars per vear. In
addition to the high wages
paid, radio officers, like all
Merchant Marine officers,
enjoy outstanding benefit
packages. These items will be
mentioned in another section.
Thus, should license prepara-
tion require even several years
of part-time study to achieve
success, the rewards are cer-
tainly handsome for those
who persevere.

Once the second class
radiotelegraph license is in
hand, the radio officer
aspirant can proceed to
obtaining complementary
United States Coast Guard
documents. The first step
toward accomplishing this
after the license is acquired is
to obtain a letter of commit-
ment. This is a statement of
intent, on company/union
letterhead, that the bearer
will be employed in the
capacity for which license
application is being made.
This letter of commitment is
a Coast Guard requirement. It
is one method of managing
the employment situation
and controlling excess
licenses being issued. Many
companies and agencies in-
volved in ship management
may issue such letters of com-
mitment. Also there are two
national unions from which
the commitment statement
may be requested. With union
and private union contracts
expiring vyearly, and new
increased vacation benefits
being negotiated, it is advan-
tageous for unions to have
certified men on file to fill
the vacancies that evolve.
Often one does not
necessarily find final employ-
ment with the company or
union which issued the
original letter of commit-
ment; however, once the
letter of commitment is

issued there is an obligation
of it being eventually
honored. One must seek out
some marine personnel or
union personnel manager who
has potential job openings
and is willing to take the time
to issue the brief commit-
ment statement.

The letter of commitment
and the bona fide second
class radiotelegraph license
are the two major com-
ponents necessary for
acquiring the United States
Coast Guard documents,
Three other items will com-
plete the file for issuance of
the desired seaman's papers:
proof of citizenship (birth
certificate) and two passport
size photographs. One may
apply at any of the many
United States Coast Guard
offices. These are located in
all major port cities. A
physical examination is re-
quired and will be given at
government expense. Abnor-
malities in health will con-
stitute an impediment to
obtaining documents. While
shipboard life is not particu-
larly rigorous, normal health
IS required due to often
lengthy absences from usual
medical assistance. Glasses
(corrective lenses) constitute
an impediment which is nor-
mally waivered. This process
of actual application for
Coast Guard documents may
require one to two days
depending on number of
applicants to be processed.
However, once completed,
the actual certifying papers
(7" card and Merchant
Marine officer license) will
usually be received in six to
eight weeks.

While the licenses crown
much effort and give a
definite satisfaction of
achievement, two major steps
remain for becoming a full-
fledged radio officer: initial
employment and obtaining
the six months sea service
endorsement,

Employment Procedures
Federal Communications

Commission regulations make
it mandatory for a licensed
radio officer to acquire six
full months (180 days) of sea
service on a United States flag
(U.S. registered) vessel
equipped with a licensed
radio station before he or she
is able to sail as a single
operator., Since the majority
of U.S. merchant ships carry
only one operator, com-
pliance with the six months
endorsement reguirement
becomes essential for a future
radio officer career. While a
major deterrent to many
licensed applicants in utilizing
their hard earned documents,
the FCC six months endorse-
ment ruling evidences bureau-
cratic wisdom. A newly
licensed radio officer simply
must get six months' actual
on-the-job-training experience
before he is deemed truly
qualified to assume the full
duties of a radio officer on a
single operator ship. Often
the road to the six months
endorsement is strewn with
faded dreams, foundered
hopes, and bitter disappoint-
ments. This section will
endeavor to guide a newly
licensed radio officer along
this road so that the ultimate
goal of full single operator
status and security may be
reached.

From the above discussion
it is obvious that initial radio
officer employment is closely
linked with the necessity of
achieving the six months sea
service endorsement. A
quandary is encountered:
One cannot ‘“‘sign on' as a
single operator radio officer
because the experience is
lacking; the experience
cannot be acquired because
one is not allowed to sail
single operator without the
six months’ sea service. What
courses of action can alterna-
tively be pursued?

A brief discussion is rela-
tive here concerning classes of
vessels. Without going into
confusing tonnage figures, let
it suffice to say that inter-
national regulations require
certain categories of ships
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(generally merchant
freighters, tankers, bulk
carriers, passenger liners) be
fitted with compulsory radio
stations. Such equipment
must be licensed, and a
licensed radio operator must
be a part of the vessel's com-
plement. Other smaller types
of sea craft (deep sea towing/
tug boats, research vessels,
fishing craft, large yachts)
may be voluntarily equipped
and manned. It is on this
latter class of craft that new
radio officer license holders
can find employment leading
to the six months sea en-
dorsement.

In past years when the

United States had many
passenger ships registered,
these were the normal

avenues of employment lead-
ing to the six months en-
dorsement. These vessels
often carried three or more
radio officers. A new license
holder could apprentice on
one of these ships as junior
operator and acquire a wealth
of experience in operating
procedures, traffic handling
and other job facets. Today
there are no United States
passenger liners. Some of the
larger freighters carry the
legal maximum of twelve
passengers, which still allows
the company to employ a
single operator. The many
cruise ships plying the oceans
today are all registered in
foreign countries. A person
with United States docu-
ments may certainly apply
for employment on these
foreign flag vessels and often
with success. However, the
time accrued on such non-
United States-registered ships
does not count toward
achieving the six months sea
service endorsement. But the
experience one can gain from
such ships can be very
valuable.

Other than seeking out the
voluntarily equipped sea craft
to acquire the needed 180
days' sea service, another
alternmative is available. A
person may sall as a lesser
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unlicensed rating on a U.S.
vessel — ordinary seaman,
messman, utilityman, oiler —
and with the company’s and
master's permission he or she
may put in off watch hours in
the radio shack in order to
accrue the required ex-
perience. This scheme will
probably take longer to
acquire the endorsement;
however, at the same time,
pay is being received for one
rating, few expenses are in-
curred aboard ship, and the
opportunity of achieving the
six months endorsement is
available. Some companies or
unions have programs

whereby they will assign a
newly licensed radio officer
as second operator on a single
operator vessel at reduced
wages in order to allow the
legal acquisition of the sea
service sanction. This s
usually done when openings
are imminent. Fortunate is
the person who applies to a
company at such a propitious
moment.

Summarizing, a person

properly licensed for radio
officer employment should
vigorously pursue every

avenue of opportunity. Per-
sistent checking for union
openings (both national and

private
applying

company unions),

to government
agencies which employ
civilian licensed personnel
(MSC, Military Sealift Com-
mand, U.S, Coast and
Geodetic Survey Agency),
arranging interviews with
owners of deep sea towing
boats (often a combination of
“deck hand''/radio operator
position will be offered) and
large yachts (information can
be gleaned from brokerage
houses for such craft): All
these paths vigorously
pursued will eventually yield
positive employment commit-
ments which will lead to the



necessary and coveted six
months sea service endorse-
ment.

It was my experience after
applying at the above listed
sources that a three to four
month wait — a discouraging
period with no word from the
myriad applications filed —
was unavoidable. When that
time passed (time used to
gain experience as a single
operator on a foreign flag
vessel), the offers began
trickling through the mail.
Eventually choices could be
made.

While a formidable
obstacle, the six months
endorsement, once achieved,
offers a reasonable degree of
future job security. The
numerical job possibilities
increase a hundredfold. By
this time many contacts will
have been made (keep a note-
book). Offers of *‘come see us
when you have the endorse-
ment’’ should have been filed
for future reference. One will
also be able to make a more
mature judgment concerning
whether to make a career In
one of the national radio
officer maritime unions or
opt for private company
fleets. Each choice has advan-
tages and disadvantages. It is
a question of committing
oneself one way or the other.
A young man or woman
(25-35) fully qualified as a
single operator radio officer
has much to offer the
shipping industry. Recipro-
cally, shipping companies are
interested in stable, career-
oriented personnel.

Salaries vary among
various radio officer
employers. As mentioned

before, a person who sails full
time as a single operator on
an American flag vessel can
anticipate earnings beyond
the twenty thousand dollar
level. Benefit packages also
vary, but in general are
excellent and comprehensive.
Hospitalization, annuity
plans, pension plans, life
insurance, equity funds, and
stock options are some of the
types of total packages

offered. Vacation time (paid
leave is the colloguial ex-
pression) averages ten to
eighteen days for each thirty
days of shipboard employ-
ment. Efficiency dictates
companies to allow this time
tec accrue. For example,
several tanker companies will
work their officers eighty to
ninety days, then grant forty
to fifty day paid leaves. ltems
such as base salaries, overtime
rates, vacation periods, and
other working conditions are
negotiated frequently and up-
graded to keep pace with
industrial trends.

Thus, to a person contem-
plating a seagoing career, the
rating of radio officer offers a
unique opportunity: above
average wages, worldwide
travel, participation in out-
standing benefit plans, retire-
ment at a relatively early age
with potentially large savings
and an adequate pension. It is
these incentives which should
urge one to pass the discour-
aging phases of becoming
completely qualified as a
radio officer.

Reporting Aboard Ship

This section is a “tour” for
the uninitiated of modern
shipboard organization and
routine. Particularly, it will
outline a normal procedure
for a radio officer to follow
when reporting aboard a
vessel. Most people seeking
shipboard employment will
probably have visited various
types of oceangoing ships.
(This is an excellent idea. Ask
for the radio officer — most
will be helpful in giving a
ship's tour and a detailed
explanation of the electronic
equipment on board.) Thus a
general familiarity with the
physical layout of ships will
be acquired.

A merchant vessel like any
business organization is struc-
tured along certain lines. The
following is a brief explana-
tion of shipboard organiza-
tion. The personnel on a
vessel are divided into two
broad categories: licensed
officers and unlicensed crew

members. Operationally,
these people are then working
in one of three departments.
Deck department is respon-
sible for the safety and navi-
gation of the vessel, the
maintenance of deck spaces,
and the supervision of cargo
operations. Engine depart-
ment is responsible for the
operation/maintenance of the
power plant (steam or diesel),
systems upkeep, maintenance
of cargo handling equipment
(winches, pumps, etc.), and
overall responsibility for the
mechanical aspects of vessel
operation. Steward's depart-
ment does the housekeeping
of the vessel: preparation and
serving of meals, cleaning of
quarters, care of linen and
other housekeeping chores.
The departments and their
specific members are listed
below. Actual number of
crew varies from ship to ship.
Officers are considered super-
visors. Other crew members
have Coast Guard papers with
specific job or rating endorse-
ments.

Deck
charge)
Chief Mate

Second Mate

Third Mates

Radio Officer
Ablebodied Seamen
Ordinary Seamen
Bosun

(Captain overall in

Engine

Chief Engineer
Ist Engineer
2nd Engineer
3rd Engineers
Oilers

Wipers
Pumpmen

Steward
Steward
Chief Cook
2nd Cook
Messmen
Utilitymen
Gallyman

Ship’s routine is con-
ducted in periods of time
called “watches.” Normally a
crew member or officer will

stand four hours on watch
and be off watch for eight
hours — thus midnight to
four am, four am to eight am,
eight am to noon and then
repeat the sequence. This
system works well and con-
tributes to the safe conduct
of the vessel. Some ships will
“break’ sea watches in port
allowing doubling up for
more time off in port. Others
will maintain the four on,
eight off routine without
change.

The radio officer by law
must stand one-third of sea
time at watch. It is a safety

watch consisting of mon-
itoring 500 kilohertz, the
international calling and

distress frequency. All ship’s
communications are con-
ducted during watch hours
whenever possible. While
leeway is encountered as to
actual hours of radio watch,
custom dictates the wusual
hours of 9 am to noon, three
pm to five pm, six pm to nine
pm. These hours allow for the
copying of appropriate traffic
lists, weather schedules and
other communications
matters. While at sea, when
the radio officer is not on
watch, an automatic device
called an auto-alarm stands
guard on the distress fre-
quency sounding an audible
alert should a distress situa-
tion develop.

A new officer reporting
aboard a vessel will usually
proceed directly to the radio
room (“shack’) to meet the
person to be relieved. If the
captain is available, introduc-
tions will be made. Should
the ship be on a coastal run,
the radio officer will be
signed on by the master of
the vessel and officially
become part of the ship's
muster. Signing on for foreign
voyages is done before a
shipping commissioner who
comes to the ship for this
purpose. License data is
always incorporated into the
ship’s articles.

New radio officers will
find that the person they are
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relieving will be happy to
spend time showing them the
“‘ropes.” Inspection, dis
cussion of, and actual demon-
stration of the various elec-
tronic equipment will be part
of the orientation. If the
vessel is on a regularly
scheduled itinerary,
schedules, company proce-
dures, and particular com-
munications problems will all
come under discussion.
Reports, forms, log keeping,
and maintenance procedures
also constitute the relieving
radio officer’s briefing. As a
new radio officer, don't
hesitate to ask any and all
questions. Once the radio
officer you are relieving
departs, the responsibility
rests upon your competency.
As a documented, qualified
Merchant Marine radio
officer, you will be expected
to handle communication
duties in a professional com-
petent manner.

While bewildering the first
time, one will find that ex-
perience allows this relieving

procedure to become an
informal, quick routine. The
radio officer going off the
vessel will usually leave a few
typed paragraphs with key
information. Usually,
expected spare parts requisi-
tion forms, upcoming main-
tenance, or ordered shore-side
repairs will comprise the file
to be turned over to the
relief. As physical layouts
differ, a spare parts diagram
location is usually found
among the pertinent papers.

After official installation
in the new capacity, the
fledgling radio officer will
usually have several days
(except on tankers) while the
vessel works cargo before
sailing. This time can profit-
ably be spent thoroughly
informing oneself concerning
the physical aspects of the
electronic equipment. Radio
office files will yield in-
dividual instruction manuals
for each piece of gear. A
careful reading of the manual
with the radio equipment in
front of you will help com-

plete familiarization with the
station.

While not going Into
specific details about various
types of radio room equip-
ment, for informational pur-
poses most American flag
vessels will be fitted with
either ITT Mackay Marine or
RCA Radiomarine installa-
tions. Sometimes there is a
combination of both types of
gear on one ship. Individual
units such as transmitters,
receivers, auto-alarms, auto-
alarm keyers, battery chargers
and so forth will often be
consoled for convenience.
This method provides a neat,
efficient operating position.
Many different manufacturers
provide radiotelephone equip-
ment. Collins Radio, RF
Communications, CAI,
Motorola, ITT, and RCA are
but a few of many suppliers
of single sideband, FM, and
AM radiotelephone devices.

Radio rooms on foreign
flag vessels are well equipped
with systems provided by
their respective countries.

Two examples would be
Marconi marine equipment
found on many United King-
dom vessels and Electronik or
Dansberg installations found
on ships flying flags of the
Scandanavian countries.
Numerous other quality radio
equipment manufacturers
produce gear for vessels not

flying the United States
ensign.
Besides maintaining a

listening watch on the distress
frequency, the radio officer
will generally copy weather
bulletins twice a day. Each
bulletin forecasts twelve hour
weather system movement. If
the vessel is equipped with
facsimile receivers, one map is
usually made daily unless
some disturbed weather is
being closely monitored.
Other duties of the radio
officer are to listen to appli-
cable commercial station
traffic lists for messages, per-
form required FCC tests,
keep a current log, and gen-
erally keep the station In
good operating order. =
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- U
STANDARD SPECIAL SALE! ToucnTone s HECLIG RS
TRANSCEIVER | " READY TOPLUG IN 38800 (yantities [imited
MODEL SRC-146A l| REGULATED DUAL
*NEW! PROTECTED POWER SUPPLIES
NEW™ TOUCH - TONE PAD
COMPLETELY WIRED L 1DERM 12 AMPS - 19!:1;?{::' METER
REAUY 10 PLDG 1N 363.00 Output Voltage 136 = NDC
WIFLETE DACKASSERRRX LimzLoad Raguistion 20 mV
: $219 Ripple /Nose 2 m¥ RMS
NEW | WITH FULLY REGULATED AND PROTECTED AC/PS........ $279 | Jransient Respoma 20 oSec
e 13-505 2m FM Xcvr - 30w, 12ch w/16/76, 34/94, 94/94, |  Curent Foldback 25 Amp
..,_‘_'f,hh mic & mt. [HEE, $3ﬂg.95} .......................................... SALE 5219 CASE: 4%"(h) x T4"(w) » lgty*m}
~y [ NEW— COR HAM Il ROTATORS ___ Reg. $159.95 . $12500___ WE'G":H::‘;:‘!ﬁ:: F':';T:;”Hs
Ik —
’;Eﬁimﬁﬁﬂm 10 NEW! Rohn 50’ Foldover Towers (Reg. $515) $369, 70’ Foldover TYPICAL
10 SRC-146A KIT $35.35 Towers (Reg. $826) $589. Shipping Paid on All Towers. ?ﬁﬁfﬁﬁlt&szmmm ElﬂEw: 2voe
;isﬂpFefHan'lsu Eurn?SEHE
- ranzient Kesponse 20 uSec
. _i._-:].; . Current Output 25 Amps Max
A REGULATED
Atlas 210X Cors ok 3 b
Over-Voltage and Over Temperature Protected
PLEASE WRITE

FOR SPECIAL BONUS
AND PACKAGE OFFERS.
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All power supplies feature short circuit, current overload,
over voltage and thermal overload protection circuitry.

AMATEUR-WHOLESALE ELECTRONICS

8817 S.W. 129th Terrace, Miami, Florida 33176

COURTEOUS PERSONAL SERVICE—SAME DAY SHIPMENT « Prices subject lo change without notice.
Telephone: (305) 233-3631 STORE HOURS: 10-5 MON-FRI.

SITE 4%7Th) 1 Tim) o B% 1)
WEIGHT 15 ths OUR PRICE 512900




NEW!
FM144-10SXR-II

_—

FM144.- 1USXH-11

All Solid State-PLL digital synthesized — No Crystals
to buy! 5KHz steps — 144-148 MHz-LED digital readout.

I39 VALUE $599*

Price subject 10 change without notice

Regulated AC/PS
MC}DEL FMPS-4R . . . §49=

Touch-Tone Pad
MODEL FMTP-1 . . 559

Introducing the standard of comparison for years to
come. No other unit begins to compare with the
superb engineering and superior commercial avionics
grade quality and construction of the FM144-10SXR-I|

« FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz,
5KHz steps (1000 channels). Transmit. 146.00 to
147.995 MHz, 5KHz steps (400 channels)

« FULL DIGITAL READOUT: Six easy to read LED digits
provide direct frequency readout assuring accurate
and simple selection of operating frequency

* AIRCRAFT TYPE FREQUENCY SELECTOR: Large and
small coaxially mounted knobs select 100KHz and
10KHz steps respectively. Switches click-stopped with
a home position facilitate frequency changing without
need to view LED'S while driving and provides the
sightless amateur with full Braille dial as standard
equipment

» FULL AUTOMATIC TUNING OF RECEIVER FRONT END:
DC output of PLL fed to varactor diodes in all front
end K-F tunéd circuits provides full sensitivity and
optimum intermodulation rejection over the entire
band. No other amateur unit at any price has this
feature which 1s found in only the most sophisticated
and expensive aircraft and commercial transceivers

* TRUE FM: Not phase modulation — for superb em-
phasized hi-fi audio quality second to none.

« FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voltage for all circuits, 1e., 12v, 9v and
5v have independently regulated supplies. 12v regu
lator effective in keeping engine alternator noises
out and protects final transistor from overload

Manufactured by one of the world’'s most distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Lid.

AMATEUR-WHOLESALE ELECTRONICS

8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631
U.S. DISTRIBUTOR

PLEASE WRITE FOR FURTHER INFORMATION

* MONITOR LAMPS: 2 LED'S on front panel indicate
(1) incoming signal-channel busy, and (2) un-lock
condition of phase locked loop. .

* DUPLEX FREQUENCY OFFSET: 600KHz plus or minus,
5KHz steps. Plus simplex, any frequency.

« MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
unitized modules eliminate stray coupling and facili-
tate ease of maintenance

« ACCESSORY SOCKET: Fully wired for touch-tone,
phone patch, and other accessories

« RECEIVE: .25 uv sensitivity. 15 pole filter as well as
monolithic crystal filter and automatic tuned LC
circuits provide superior skirt selectivity

« AUDIO OUTPUT: 4 WATTS

» HIGH/LOW POWER OUTPUT: 15 watts and | watt,
switch selected. Low power may be adjusted
anywhere between | watt and 15 watls

« PRIORITY CHANNEL: Instant selection by front panel
switch. Diode matrix may be owner re-programmed
ta any freauency (146.52 provided).

« DUAL METER: Provides "'S" reading on receive and
power out on transmit

* OTHER FEATURES:

Dynamic microphone, mobile mount, external speaker
jack, and much, much, more. Size: 2% x 6% x 72
All cords, plugs, fuses. mobile mount, microphone
hanger, etc., included. Built in speaker.

BannAMiRICARD

WESTERN REGIONAL SALES
& SERVICE CENTER
CONSUMER COMMUNICATIONS, INC
6115-15TH AVE., N.W.
SEATTLE, WA 98107
TELEPHONE (206) 784-7337

—— -
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ell, having voracious-

ly consumed my re-
cently arrived 73 Magazine
for March 1976, | concluded
as always that therein con-
tained is a wealth of informa-
tion. Lest you think | con-
ceitedly refer to my own two
articles — | don’t — | am
referring to the great informa-
tion contained in the article

“Inherit the Wind” by
W2AO0O0 on page 72.
For several vears | have

been looking for a “weather
station” device for this QTH,
since | am out on a farm and
rather unprotected from the
wind — as a photo of our
EME array in an earlier 73
Magazine will testify!

The intent of this article is
to add to Warren's fine article
a couple of ideas that came
up while rapidly brewing up
his device for use here. Some
of the ideas are purely mech-
anical ways of doing his ideas
using the available parts that
were either around in my
“‘jungue” box, or easily
obtained due fto past ex-
perience building one project
or another.

Warren's idea wusing the
L'eggs panivhose containers

Dave Brown-W9CGI
RR S5 Box 39
Noblesville IN 46060

The Wind Counter

--the digital wind sock

is great! | have saved the darn
things for years now, merely
because there had to be a
good ham use for such an
item. It's like the plastic

| l |
] [— LED'—l | |" LEDh| ll [—‘ LED
| (1] ll 1] | 7 |
4 4 4
co IC & IC 3
| 5] 74dEn = | = 74464 Lt = 7446 |4
] & o | A = | A D
| r c & T | 2 & | T | Zz |6
| e s i fe I 6 |18 g | whs ho ja
| A 8 .C D Bl & BT D 2l A B . C D
ICB 5 iCH 5 c2 5
| rats. 1 | T4TH ¢t | | TN . A8 B i
A o_Ja | 4 A 4 | a L& o s N
| IRETE T A | I3 2 3 fe |7 13 i3 21316 [r 12
| i f [i] | (1] |I [
| izla {8 | | izia ia l i2s 8 i I
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74a0 | 749 | |
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Fig. 1. Counter and readout. 7490 pins 8, 9, 11, 12 and 7475
pins 9, 10, 15, 16 should be brought to module plug; therefore
a module socket of 14 lines is a minimum requirement,
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facial tissue containers that

came out awhile back — they
became good oval speaker

holders in my test bench!
Jello molds with a per-
forated cover make great
smoke traps for smoke

alarms, etc. Leave it to a ham
to find a better use for the
XYL's something or other.
Along the same lines, a great
material exists for outdoor
enclosing of devices (loading
coils, relays, etc.), and gets
put into service here to house
the wind pickup “container”
mounted up my tower. That
material is the PCV irrigation
tubing available at supply
houses, hardware stores, and
most lumber yards. | used it
to waterproof the buried
cables going out to the EME
tower house, and had a few
short pieces left over. The

tubing or pipe is approxi-
mately 4.250" in outside
diameter, has .125" walls,
and is quite rigid. It cuts

readily with a fine hacksaw
blade to the length you want.

Nearly all the same sources
carry accessory items for the
pipe, such as the “Y", “T",
and reducers, but not all
carry the end cap. They do
exist, and looking for two of
them is well worth the effort,
as it makes a very weather-
tight enclosure when you slip
these end caps over the pipe
you have cut to length.

While at the store, look
over an item called “chip-
board,” “‘particle-board,” or
“underlayment,” depending
on where you live. |t comes
in 1/2" or 5/8" thickness and
in 4" x 8" sheets, though often

smaller 4" x 4" or 2° x 4
pieces are sold for the
weekend carpenter. This

material cuts easily with a
saber saw or even a hand
jlgsaw, and can be cut In
circles to go into the PCV
pipe to mount the top and
bottom bearings. It can even
be cut out and drilled for a
platform for the LED and
phototransistor pickup.

If you have read the
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Fig. 2. "Cheapy " timebase,
W2A00 article, you will fore shown first for the wind

readily see you are not going
to get the 7 disc into my 4"

I.D. pipe! Not to fear. There

are easy ways around this.

| had held off building
such a wind device for a long
time since | was unaware how
| would calibrate it. Also, |
did not want to tie up a
counter all the time, but for
those of you without a
counter, | fully agree with
Warren — now is the time to
build one! The K20AW
counter | built from three
1973 73 Magazine articles is a
great starting point, and there
are many updates. | am
working on an article now on
a 100 MHz basic and 650
MHz with scaler version. It
uses the basic board from the
K20AW counter, since |
already have built that one.
With the TTL prices what
they are, you are no longer
talking about a 300-500
dollar instrument (i.e., to go
from our 100 MHz to the 650
MHz is now about $19.95 —
right out of a 73 ad — more
on that another time).

The “counter” | am going
to describe here is a special
purpose unit, and as such can
be built for even less than a
home brew station test bench
counter for your shack. It
keeps the price to a minimum
by doing such things as using
the 60 Hz line frequency as a
reference, but can be easily
changed to a crystal timebase
if you so demand. It has a
“record” feature that you can
build in, leave out, or add on
later. It has a multi-mode
deck for using it with more
than one use that again can
be left off, or added later.
The very basic unit is there-

speed indication only. The
three digit capability is
required for some of the later
uses. Fig. 1 shows the basic
display board and is built as a
mother board with plug-in
modules so things may be
easily modified or added
onto.

The basic counter and
readout portion has been
covered many times and
should not need a detailed
explanation. A stream of
pulses comes from the pickup
unit (wind speed in this case)
through a control gate to the
first counter. Each counter is
a decade; thus the readouts
read in ones, tens, and hun-
dreds for the least significant
to most significant bits or
numbers from right to left.

LED readouts are so in-
expensive now it doesn't pay
to use anything else — see 73
Magazine advertisements, The
same source goes for the TTL
IC logic required. If you
don’t mind the logic blinking
during the count or are
willing to add on the 7475
latches of my circuit, a good
PC board can be readily had
by building up the WA7SCB
“counter” in a 73 Magazine
article from January or
February this year. Since no
high speeds are used, much
lower power consuming MOS
logic can be used for some of
the circuits. | know of MOS
equivalents for at least the
7400 and 7490 and they are
the 74C00 and 74C90. They
are pin for pin — just remove
a 7400, plug in a 74C00, etc.

Fig. 2 covers the cheap 60
Hz timebase used in our in-
expensive counter. A small
portion of the 60 Hz is
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Fig. 3. Mode gate.

capacitively coupled out of
the power supply to a dis-
crete squaring circuit or can
be fed to a 7413 Schmitt
trigger IC. Hereafter, the
output from this module is
called the TBCL, or timebase
clock.

The squared 60 Hz output
from the 7413 or discrete
squarer is fed to the = 5 input
of a 7490. Its output at 12
Hz is fed to a 7492 wired as a
+ 6, then + 2, for a 1 pps
square wave output. The + 2
function of the 7490 will be
covered later. Of course for
better accuracy, any one of a
number of timebases leading
to the same output (counter
crystal controlled timebases,
etc.) can be used into the
same inputs that call for
TBCL pulses.

Next, if more than one
input is to be counted as |
have plans to do (wind
direction, etc.), some form of

Iz

'?r"l T450 “i07| 7430

2 3 2 3
2

Y

£ ——MODULE | (M#)

mode input gating must be
used. Fig. 3 shows a simple
gate arrangement using only
one |C. Provisions for placing
a secondary timebase on this
module for future use are also
shown. More on that later.
The incoming pulses from
the generator-sensing device
enter the mode gate at 1CA-1,
one side of a 2-input NAND
gate. The other input, ICA-2,
is used differently with
different modes., The dotted
lines show the hookup for the
wind speed only version.
ICA-3 is the output of this
NAND gate and it goes to
the input of a second NAND
gate, ICA-4. This NAND gate
allows the pulses to pass on
to a common |/O line or
“rail” for all modules only
when the other input, ICA-5,
is high. This occurs when
ICA-8 is high, which is when
ICA-9 and ICA-10 are low.
They are tied together and
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Fig. 4. Multi-mode control.
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Fig. 5. Recording module. Pin connections: (A) AQ to IC7-12, Al to IC7-9, A2 to IC7-8, A3 to
IC7-11, BO to IC8-16, BT to IC8-15, B2 to IC8-10, B3 to IC8-9. (B) AQ to IC4-12, AT to IC4-9,
A2 to IC4-8, A3 to IC4-11, BO to IC5-16, BI to IC5-15, B2 to 1C5-10, B3 to IC5-9. (C) AO to
IC1-12, Al to IC1-9, A2 to ICI-8, A3 to ICI-11, BO to IC2-16, B] to IC2-15, B2 to IC2-10, B3
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Fig. 5a. Wiring changes for fixed preset figure for B data.

this NAND gate is wired as a
simple inverter. Again, the
dotted lines show the wind
speed only version. The M#
line entering at ICA-9 and 10
iIs covered Iin the next
module.

More than one mode may
be monitored by adding the
Fig. 4 multi-mode module.
Modes may be added on
easiest by certain numbers
(3-5-6-7-9-10), and these
combinations are shown. The
module is an encoder (7490)
run from the timebase and
driving a 1 of 10 decoder
(7445). The decoder outputs
must be committed exter-
nally to +V in this decoder,
and the easiest way to do this
is to run each output to +V
via a 6 V, 50 mA lamp. These
lamps then also indicate what
mode you are in. The diode is
added to each line going to a
mode module as added pro-
tection. As the timebase
drives the encoder, the
decoder steps from mode to
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mode, enabling the
modules as it goes.

An added feature | wanted
around my QTH was an easy
way to “‘record’ the high or
low readings for the day, and
while reading through the
first writing of this article and
the W2AOO article, | realized
how similar this requirement
Is to that of our EME auto-
matic beam steering;
therefore that type of device
is presented here. Since most
or all will want it, | did make
it slightly more complex than
a basic version would be, but
it may be built in part for
high only, etc., very easily.
Just delete the functions you
don't want. An example of
use is the best demonstration
of usefulness | can think of
and reads as follows. First,
the record feature can be
used in a single mode device
only, or where the 7475-7446
readout portion of the instru-
ment 1s duplicated. [t 1is
seldom required to ‘‘record”

input

more than one mode reading,
so the version shown is for a
single mode instrument. You
may choose to record the
highest readout (A > B), as in
the highest wind speed, or
only winds above a preset (by
you) readout, in which case
the readout is stored and the
fact it was exceeded used to
activate an external device
(i.e., a crankup motorized
tower lowered in high winds
or an alert tone device
triggered during tornado
season to awaken the family).
Or, you might choose to
record and/or use the lowest
reading (A < B). We are
working on other sensors
such as temperature, humi-
dity, etc., and you may want

COUNT-DISPLAY

e |

et

to record the lowest tempera-
ture of the day (got your
antifreeze in vyet?) or
temperatures below a preset
reading — such as 32 degrees
F (got the heater strip on the
water pipe and the cat in for
the night?). Or by adding a
later clock module of sorts,
yvou can turn on the house
lights at dusk, etc. (A=B). It
really can be made very
versatile by building up and
adding on our modules of
future articles. Maybe you
can think of something you
want to monitor? Drop me a
line and we’ll see if we can
write it up.

For you computer guys,
we are already working on a
little module to take the read-
out’s information to the
outside world as parallel or
serial data and on to a
teletype (hard copy of
weather during a CD storm
alert?), or to your computer
to do goodness knows what.
Using the computer at work
IS as close as | have gotten to
that part of our changing
hobby so far, but it does get
my interest.

I'm sorry there are no
board layouts at this time. We
are very busy working on
sensors, including wind speed,
wind direction (leave extra
room in the outdoor PCV
pipe unit!), temperature
(indoor/outdoor), humidity,
barometric pressure, and such
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others as smoke, fire, and
burglar alarms. The burglar
sensor i1s such that shorting
around it or shorting it to
ground instantly sets it off!
The sensors for the most part
will be single IC devices. They
generate a square wave that is
modified by the item being
sensed.

As for getting the wind
speed running, cut your pipe
and chipboard and arrange all
the 1tems Just as in the
original article. Your disc,
however, should be cut to
3.75" to 3.80" in diameter to
clear the inside of the PCV
pipe. This means you have a
radius of 1.90". Use a
compass and scribe a circle of
this radius on the 1/16" thick
metal material as in the
original. Scribe a line through
the center and crossing both
sides (straight line through
the middle and crossing the
scribed circle). Measure from
the center along the line one
way to a point 1.40"
(1.400563499" for extrem-
ists) from the center. Center
punch this point and the
center. Drill the hole at the
center 1/4” in diameter, and
at the 1.40” point 1/8" in
diameter. Now vyou can
mount and assemble as the
original, aligning the LED
above and the phototransistor
below the 1/8" hole. As the
disc rotates, the hole pro-
duces a pulse every
revolution. On a 1.40" radius,
or 2.80” diameter, the cir-
cumference covered per
revolution (or pulse) is

8.796"”. Every two revo-
lutions (two pulses) the hole
on the 2.80" diameter circle
covers 17.59": thus there are
2 pulses produced per second
for a T mph wind. The sensor
signal is routed through the
mode gate, through the left-
over + 2 function of the 7490
in the timebase, and on to the
control gate, as a 1 pulse per
1 mph, just as the original.

The control gating may
vary or change as new sensors
are developed, so it, too, was
built as a module.

It should be easy to follow
the gating in the control
section. Just use the rule that
the inputs to a NAND gate
must all be high for the input
to be low, and conversely, if
any input is allowed to go
low, a desired output high
can be gotten.

| hope by breaking this up
Into  module construction,
each of you might find vour
own uses, be able to build
your own versions, or be able
to learn a little about TTL
logic and use the circuitry
toward your own designs.
More input sensors and
modules will follow as we
perfect them, and | hope we
then have more time so that
board layouts may be pro-
vided for those who prefer PC
board construction. | know
how vyou feel, because |
certainly prefer it. It makes it
very hard to make any
mistakes in wiring — hi.

At the cost of today's
Pony Express, a SASE is sure
appreciated for letters

SURPLUS TEST EQUIPMENT

Spectrum Analyzer

10 MHz-44 GHz 5" CRT $275

Free Information

American Calibration Services
Box 8104, Athens GA 30601
(404) 725-7783

PRINTED CIRCUIT

Positive Acting Photo Resist; Carbide
Bits; Bubble Etchers; W. H. Brady PC

Drafting Aids; Epoxy Glass Boards

Send stamp & address label for flyer

TRUMBULL
833 Balra Dr., El Cerrito, CA 94530
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Fig. 7. Timing chart.

requiring a reply. | have
gotten them on letters
making only comments or
suggestions for future articles,
and while the loose stamps
were appreciated (I do mail
letters and | happen to collect
stamps as another hobby —
hi), they aren’t required for
that type of mail. Thanks
anyway! On those types of
letters, if they can be fiton a
post card, by all means save

yourself some money, and
the comments and sugges-

tions are really appreciated.
On future board availability,
etc., | will try to keep all
advised via the 73 letters
column if that is o.k. by you
and Wayne (sure ... Wayne).
We have drawn up several
“general’” TTL type circuit

water t
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match

Shortwave Listening

1876 World Radio TV Handbook - $10.95
Gated 1000/100/50/25/10 kHz Calibrator - $54.00
Barlow Wadley & R.L. Drake Receivers
1976 “Confidential” Frequency List - $5.45

GILFER, Box 239, Park Ridge, NJ 07656
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WYOMING

Ranch land. Antelope, deer, elk, wild
horses — Your “"Antenna Ranch.” 10
Acres $30 down, $30 month. FREE
info — maps — photos. Owner:
Dr. Michael Gauthier, KGICS
9550 E. Gallatin Rd., Downey CA 90240

3 Kw PEP
4 Qunces
Q1 Ferrite

KAUFMAN BALUN

KAUFMAN

1:1 impedance

Patent No.
D219106

KAUFMAN Canter Insulator with BALUN
KAUFMAN Canter Insulator without BALUN
Dragon Fly antenna construction sheet and drawing

boards that may be of
interest to all, and I'll try to
put them all together for a
shorty article of nothing but
that if there is an interest.
They are very handy to
‘*breadboard’’ up more
complex circuits. You end up
with multi boards, but maybe
that isn’t so bad. | hope this
article helps make amateur
weather observers of you.
You would be surprised the
effects it has on our radio
hobby, and how appreciated
the data is to your local CD
net and weather bureau
during the rough storms,
tornadoes, etc. We sure have
been warmly received by the
local weather bureau during
such times, Until the next
modules, 75. ®

new and improved
molded plastic

&

t

viag
: 4 W\
- | e
|

For dipoles,
beams, inverted ‘'V'', and quads

$13.50
$ 8.50

with or
without
BALUN

postpaid USA $ 2.00

KAUFMAN INDUSTRIES
BOX 817
REEDS FERRY, NH 03054
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recently attended several

San Francisco Bay Area
ham auctions, with attached
flea markets. For no partic-
ular reason, | ended up with
an old Hallicrafters S38C, in
the most bedraggled shape
imaginable. The very condi-
tion of the old receiver was a
challenge, and the steps in its
resurrection to a useful re-
ceiver will be recounted
herein. The hope is that these
easy steps will inspire other
owners of this all-time popu-
lar short-wave receiver to
restore them. After all, there
is still a large group of young
experimenters, SWLs, and
would-be Novices out there
saving their quarters and
dimes to get their hands on
anything that will function as
an HF receiver. To meet this
group, simply attend the next
ham auction or swapfest; it
will restore your faith in the
younger generation.

My receiver, as acquired,
had no knobs, a torn speaker
cone, a rusty cabinet, a
missing receive-standby
switch, no dial pointers, and
(of course) was inoperative.
Should yours be in similar
shape, your first move should
be to get a copy of the circuit
(Sams’ set 190, folder 4),
preferably from a friend who
does service work. Secondly,
the speaker should be
replaced; horizontal
mounting of speakers in the
tube-type sets eventually
ruins them, so you might as
well do it right away. Next

Hank Olson W6GXN
P.O. Box 339
Menlo Park CA 94025

The 538

~Is Not Dead !

- - a tale of resurrection

pull the chassis, check tubes,
and replace as needed. Be
sure to replace the 7#17 pilot
lamp if it's open, because
otherwise you'll be buying a
new 35Z5 rectifier tube
shortly. A type #755 pilot
lamp, with extended-life,
might be considered here.
The entire complement of
eight or nine tubular (drippy,
paper-wax type) capacitors
should be replaced with the
newer mylar and ceramic disc
varieties. This step avoids the
step-by-step isolation of a
faulty capacitor, and should
save time in the long run. |
replaced the three-section
electrolytic capacitor on

Hallicrafters S38C after resurrection, with FET preamp atop.
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general principles.

In the cosmetic area, |
made new dial pointers by
soldering short pieces of
1/16” brazing rod to grid-cap
clips (1/4") and painted them
white. The cabinet was wire-
wheel cleaned of rust,
masked, and painted with a
spray-can coat of grey
enamel. A new bottom plate
was also made of sheet alum-
inum, and rubber feet
attached. A set of four knobs
(not original Hallicrafters, but

5
I
I
I
I
J

adequate) was installed, and a
new slide switch was put in
the ‘“‘receivestandby” posi-
tion.

With these efforts, my
receiver gave some indications
of life, at least on the BC
band. A simple i-f and rf

alignment, following the
procedure in Sams’ with a
signal generator, greatly

improved sensitivity. At this
point, the S38C was judged
to be “as-good-as-new’’; that

3
F

LS

. I

NOTE:RCVG-STDBY { 4 REV=

SWITCH REPLACED
WITH D.POT,

-

------ —:I/sm By
SWITCH

© i00sF MICA OR 1805F
'l VARIABLE IF FRONT PANEL
J) BF0 ADJ IS DESIRED

N DI A S— — e — —

T TR

T GIMMICK"
{3 TURNS)

Fig. 1. New BFO in S38C. Ci = 100 pF mica or 140 pF
variable if front panel BFO adjustment is desired.
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Is, a fair receiver considering
its design limitations.

Changes and Additions

The BFO function in the
original S38C is fulfilled by
causing the i-f amplifier to go
into regeneration. This rather
critical circuitry was elimin-
ated, and a more conven-
tional BFO added. Since the
S38C is an ac-dc type of
radio, it was easier to make
the new BFO a transistor
type and avoid heater voltage
problems. The new BFO and
its placement in the S38C
circuitry are shown in Fig. 1.
A few milliamps from the B+
are used with a zener to
provide the +33 wvolts to
operate the BFO. If a front

Transistor BFO mounted on S38C chassis.

panel BFO control is desired,
Cl can be made a variable
(140 pF) rather than a fixed
capacitor.

The shortcomings of the
S38C are several: lack of
image rejection, inadequate
selectivity, and inadequate
sensitivity (for starters). The
sensitivity can be increased
and image rejection improved
by the addition of a pre-
selector. There are many ade-
quate designs for such pre-
selectors, but most of these
date back to the same era as

the S38C and similar re-
ceivers.'**»* The photo
shows a simple preselector
using an FET. This is an

add-on unit, not designed to
be included in or powered by

56K
LINE

L2
"4 §

ouT

4

Ot F
REDCAP

eFEHﬂﬂE BEAD

G CpF
(jr FEEDTHRU

LSK LED
INDICATOR

I£2 A

Fig. 2, Self-powered 14-30 MHz preselector for S38C. Cl =C2
= 50-500 pF (Miller 160B); L1 = 10T #22, T50-10 Micro-
metals core (0.37 uh) with 1 turn link; L2 = 10T #22 with c.1.
and 2 turn link on T50-10 Micrometals core; QI = MPF]102,

HEP-802, HEP-FO015 (all Motorola); DI, D2 =

IN4002,

HEP-R0051 (Motorola). Ferrite beads and Micrometals cores
available from Amidon, 12033 Otsego St., N. Hollywood CA.

Rf portion (except power supply) of 1430 MHz preamp,
mounted on section of copper PC laminate.

the S38C.
The preselector improves
the overall receiver noise

figure, and thus its sensitivity
in the 14 to 30 MHz portion
of the HF band. There is less
to be gained by extending its
range by adding the complica-
tion of coil switching for
lower frequencies, since these
frequencies are usually
sky-noise limited. The pre-
selector will help not only
sensitivity but can also help
reduce cross-modulation from
strong out-of-band shortwave
broadcast stations. The value
in reducing images is notice-
able too since the image is
always 2 x 455 kHz away
from the desired frequency.
That is, at 14 MHz the ratio
of desired frequency to image
offset i1s 15/1. The coils used
in the preselector have un-
loaded Q wvalues of 100 or
greater, and so would be
expected to be of some help
in image reduction. The Qs of
the tiny powdered iron core
coils used are nearly as high
as one would obtain with air
core type coils, and have a
totally self-contained mag-
netic field. This latter fact
makes it possible to use them
INn a compact preselector
design with a minimum of
shielding, yet one still having
good selectivity and stability.
The sensitivity improvement
on 14, 21, and 28 MHz was
measured to be between 10
and 20 dB; this is a significant
improvement over the

original. The basic preselec-
tor’'s circuit is shown in Fig.
2. The power supply section
is not shown, as its layout is
non-critical. The supply and
preamp board were later com-
bined in an LMB-140 box
chassis, to package the unit
for convenient operation.
Note that two compression
mica variable capacitors were
used to tune the preamp; this
was due to the scarcity of
air-spaced tuning capacitors
nowadays. Since these capaci-
tors are screwdriver-adjust
types, some may wish to sub-
stitute air spaced types — or
modify the compression
screws for shafts. If one band,
say 15 meters, is used pri-
marily, only slight retuning is
necessary across the band,
and a screwdriver adjust
system is okay. The two 0.1
uF bypass capacitors in the
preamp should be low induc-
tance ceramic types (Erie
Redcap are specified) to
insure low rf impedances to
ground at these points.
Aerovox, Vitramon, and
others make similar types of
capacitors, however. ®

References

I'*Hi*;gl". Gain 5-Band Preselec-
tor,'”" Radio Handbook, 7th Ed.,
Editors and Engineers, 1940,
Sn Bandswitching Preselector
for 14 to 30 MC,” The Radio
Amateur’s Handbook, 29th Ed.,
ARRL, 1952,

- “The R-9er,”” General Electric
Ham News, Vol. 1, No. 4, Nov.-
Dec. 1946.
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H ere is another CW iden-
tifier using a Program-
mable Read Only Memory.
Several circuits using PROMs
have been floating around,
but most of them were
lacking one or more of the
features | wanted. For my
applications, | wanted a
timed hold-off which would
keep the I[Der from being
re-keyed within a specified
time period. | also wanted the
|Der to re-identify at the end
of the time-out period.

This version of the iden-
tifier is about third genera-
tion, and conquers, | hope,
some earlier limitations.

Circuit

The basic CW generation
technique is not new, and
consists of Ul, 2, 3 and 4 in
Fig. 1. U1l and U2 are ripple
counters whose input is a 555
clock. The first three stages
of the counter drive a multi-
plexer/data selector, U4,
Using the counter input, U4
repeatedly scans the memory
(U3) outputs BO and B7 for
highs, which in turn appear
on the output of U4, The last
five stages of the counter
provide the address inputs for
U3. This input advances one
count for each scan of the
output bits. The result of this
scheme is that the memory
output is scanned sequen-
tially (BO to B7) for each
word in order of address.

| used an NES55 for the
clock and a pair of gates
cross-connected as a flip flop

William Hosking W7JSW
8626 E. Clarendon
Scottsdale AZ 85257

S0

External view of the prototype identifier. The transistor on top is a five volt regulator, The
XMITTER KEY button will key the PTT [ine. The TEST button sends the [D without
triggering the timers, The READY is an LED (not shown on the schematic) which is on when
the |Der is ready to be Reved. LEVEL sets the output level to the transmitter. PITCH and
SPEED are self-explanatory and are screwdriver adjustments. The plug on the back was an
afterthought in this case, for interface with our repeaters. The case is a 4" x 4" x 2" minibox.

to start and stop the clock. A
pulse from the start circuitry
sets the flip flop and starts
the clock. When the end of
the count is reached by U2, it
triggers monostable UBA,
which resets the counters and
the start/stop flip flop. The
Inputs to UBA can be pro-
grammed to stop the counter
after either 128 or 256 bits.

The start circuitry consists

of monostable U6B and
hold-off timer U7. When the
input is grounded, it triggers
the monostable through gate
U9B. The pulse out of the
monostable sets the start flip
flop and starts the hold-off
timer. The hold-off timer is
an NES555 set for about 3
minutes. During this period,
the monostable is kept from
being triggered by further

input keying.

When the timer releases,
its output is capacity-coupled
to the start flip flop. This
pulse starts the identifier
without restarting the timer.
The output of the start flip
flop is also used to turn on %
of U11, which is used to key
the transmitter.

A problem | encountered
with this circuit was having

ID with a PROM

- -and program it yourself



Like all TTL circuits, this
one is somewhat rf sensitive.

A |
A2
A%
Ad

L3

DD m S o
= g i —O

As a result of this problem, |
10K have built the last two of
these identifiers in aluminum
ol boxes and brought the con-

yinly T 4 W

nections out through feed-
throughs. This appears to
solve the rf susceptibility pro-

Se——SAUDID DUTPUT blem.

,1, | am using the logic output

of U4 to key an NE555 audio
oscillator, which is in turn
sent to the microphone input
of the transmitter through

o S5TART
H IKEY)

NG ey RA and CA, which roll off
T the audio above 3 kHz. The

22 logic out of U4 could be used
to CW key a transmitter

I

through a relay or transistor

il If desired.

7

IE E *?
7493 7483 @8zz3 745

Fig. 1. Circuit of the identifier. For a 128 bit ID, connect U2, pin 11 to U6A, pin 10, and U6A,
pin 9 to ground. For a 256 bit ID, connect U2, pin 11 to U6A, pin 9, and U6A, pin 10 to +5.
R1C1 set the clock frequency and therefore the speed of the identifier. R2C2 set the tone of

the audio output. Note IC numbers at bottom of figure.

Y

+2=15V

— 41
TRANSMITTER KEY

o

STARTIKEY)
CUTPUT

GROUND
IDENTIFIER

D
MM m

TO MICROPHONE
INFUT

COR —Jl

=

Flg. 2. Typical repeater interconnect with the identifier. The
COR is in the receiver or terminal and the PIT relay is usually
part of the transmitter power supply. Diode D1 must carry the
current of the PTT relay.

sofX] | DXPXIX )
81 X IXPXIXIX i \
82X X| /
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“B? AD Al 22<A3 A~ e e e >—<— Y — A3 \
El,r/ L’E
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Fig. 3. This shows how the memory is programmed for “"DE
WR7ABC," An “X"' indicates a programmed ‘1" and an open
hlock indicates a ‘0", The memory is read from BO to B7 and
rom AQ to A31, as shown by the arrows.

llJ lE - iﬂ ?%V‘]

Operation

A typical interconnect is
shown in Fig. 2. Diode DI
alows the output keying to
ground the transmitter PTT
line without grounding the
identifier input.
the identifier re-keying itself | have one of these
and then identifying either installed on a Motorola
continuously or once every repeater with solid state con-
three minutes. | wound up trol logic. On that repeater, |

4123 5 o2 TS451 A

isolating the COR/PTT
circuits with a diode, and
using the second half of UT]T
as an input gate. This seems
to work alright and not re-
trigger.

use the '‘Repeater PTT" line
to key the identifier and | use
the identifier output to key
the “Local PTT" line. In this
application the diode is not
required, since the

|
e es
o a0l
— 12 W
|
i 23 i vee mojl—
§—=a AD Bl Eﬁ
56 2 gt 5! “prOGRAM
o Az g4 VERIFY
—o i3 BS
a3 BE
| i a7
po—=e=—i o | T2
—2

Bl GROUND ?E

LED

Fig. 4. A simple connection for programming an 8223
memory. The word address is selected by 54-58. Each bit
where a ‘1" is required is selected sequentially by S3. S2isa
push-button depressed momentarily after S1 s set to “Pro-
gram,”’

a1



Inside of the identifier. The construction is on perforated board with stick-on solder pads on
the underside. This is a prototype unit and the large IC in the center is the PROM used instead
of the 8223 shown on the schematic. On the rear of the chassis are filters to provide rf shielding
of the leads. The plug on the left was an afterthought added to provide flexibility of

connection. (In case you are wondering about the WR7ABR S PHX on the PROM ., . .

It Is d

512 bit memory and has both ABR and ABS messages in it.) The wires and socket inside the top
of the case are for the five volt requlator (LM309K).

“Repeater” and “Local" PTT
lines are Isolated.

Programming

| have suggested use of the
8223 type PROM because it
iIs about the right size for a
repeater ID, it is relatively
inexpensive, and it s fairly
easy to program. | used some

larger (512 bit) memories for
the units | built since they
were available, but over half
the memory is unused.
Setting up the program is
straightforward. Fig. 3 shows
“DE WR7ABC'' programmed.
The bits are used as follows:
dot — 1 bit; dash — 3 bits,
intercharacter spacing l

space; interletter spacing — 3
spaces; and word spacing — 6
spaces (a bit is a one, a space
is a zero). A simple program-
ming jig is shown in Fig. 4.
This arrangement, although
simple, 1I1s tedious because
each binary address must be
set in manually bit by bit (5
toggle switches). | have built

POLY JACKET &00

Call ..

WIRE CONCEPTS INC

SOLID- ALLUSIMNLIM
DUTER SHIELD 500

——

TG BCWY

FOaAM DAELECTRIC 450

.45 DB to 50 MHZ

.90 DB to 146 MHZ
1.90 DB to 450 MHZ
4.20 DB to 1296 MHZ

» longer life

INNER CONDUCTOR

FOR AMATEUR USE
50 OHM JACKETED HARDLINE

e very low loss per 100 ft.
%’E ane wﬂdq fo derve o« .- o improved receiver sensitivity

WIRE CONCEPTS INC.
eoi-zzr-1757

198 Passaic Ave.,

Fairfield, N.J. 07006 SALE 49¢ per foot
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a couple of programming rigs,
and | suggest that the first
step In sophistication be a
thumbwheel address switch,
preferably octal (as BCD to
binary conversion is compli-
cated). | have a jig for the
74186 type 512 bit
memories, and used two BCD
coded switches. | only use 0-7
on each and then do all my
address setting in octal,

| must warn vou, based on
many wasted devices, that
once you have set a particular
bit in a PROM to a “1" it
cannot be changed., The
moral of this is that you must
double-check your program
and then do the programming
slowly and very carefully.

Conclusion

This circuit has a lot of
room for modification or
change. For instance, the
hold-off timer or re-trigger
capability could be left out,
or the time changed. The
output of U4 is a TTL signal
which, if used to turn on a
transistor or relay, could
directly CW Kkey a trans-
mitter. In my IDers | used
512 bit memories, and in one
of them | have the capability
of a TTL input which can
change messages by switching
halves of the memory.

As | mentioned, | can pro-
gram the 54/74186 or
MCMS5003 type devices and
will be glad to help people
with information on pro-
gramming. Please, however, if
vou request information,
send an SASE. =

SPECIALISTS

IN

ELECTRONIC

WIRE

AND
CABLE ...



FIRST

Make this
comparison:

The GTX-1 gives the high
quality performance that
compares with Motorola, GE,
RCA or any other hand-helds
that sell for $700 or more.

THEN

Check these
features:

Small: only 8"x2.6"x1.28" ...
Appearance: slim silhouette
all black metal . . . Service-
able: easy access to sepa-
rate receive and transmit
circuit boards .. . PLUS: 6
pole xtal filter for superlative
receiver operation . . . and:
trimmers on receive and

transmit xtals: standard 10.7

MHz 1st IF. |

and specs:

Rec. Sens.: .2uv for 12 db
SINAD . . . Adjacent chan-
nel rejection: =30 kHz 55
db . . . Spur. Resp.: more
than 65 db . . . Audio Out-
put: 500 mw . . . Power out-
put: Hi 3w, Lo 1w. ..
Audio Quality: Distortion
free, crisp, clear receive and

e - " >
e e e, T T
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transmit.
" ow MADE IN
Look e (s

at the Price:

GTX-1

2 Meter 6 channel
Hand-Held
(without encoder)

GTX-1T

with Built-In
Tone Encoder

249°° °299°°

(Bat. Not Incl.)

(Bat. Not Incl.)

GENAVE stocks most common 2-M
Xtals for immediate delivery

Use This Handy Order Form

4141 Kingman Dr., Indianapolis, IN 46226
Phone-in orders accepted (317+546-1111)

r-_------------

D GTX-200-T

2-meter FM, 100 channel combi-
nations, 30 watts with factory
installed tone encoder (Incl.
146.94 MHz)

L GTX-200

2-meter FM, 100 channel combina-
tions, 30 watts (Incl. 146.94 MHz)

GTX-10-§

2-meter FM, 10 channels, 10 watts
(Xtals not included)

GTX-2

2-meter FM, 10 channels, 30
watts with pushbutton frequency
selector (Incl. 146.94 MHz)

[ lema

2-meter FM, B-channel, 3.5 watts
Hand-Held

'249°°

(Bat. not incl.)

Operate Auto Patch

? $29995

(Bat, not incl.)

GIX-T

same as GTX-1, plus Facto
Installed Tone Encoder

] Ringo Ranger ARX-2 6 db 2-M Base Antenna
@ $29.95 §

] Lambda/4 2-M and 6-M Trunk Antenna
@ $29.95 %

[] TE-1 Tone Encoder Pad for
plug-in installation on most
amateur transceivers @ $59.95 §

CJ TE-Il Tone Encoder Pad for installation on
most Hand-Helds @ $49.95 $_

[1PS-1 AC Power Supply for use with all makes
of transceivers 14 VDC-6 amps @ $69.95 §

and the following standard crystals @ $4.50 each 3
Non-standard crystals @ $6.50 each: ... ... ..%

ACCESSORIES FOR GTX-1 and GTX-1T
] PSI-18 Optional Nicad battery pack

$29.95 §
[] PS-2 Charger for GTX-1(T) battery pack

$39.95 §$
] GLE-1 Leather carrying case ... $12.95 §

[ TE-lIl Tone Encoder (for use with GTX-1)
$4995 %

Add $4 per Radio for Shipping,
Handling, and Crystal Netting.

Payment by:
] Certified Check/Money Order [] Personal Check
[]C.0.D. Include 20% Down

Note: Orders accompanied by personal checks will require
about two weeks to process.
20% Down Payment Enclosed. Charge Balance To:

[ BankAmericard # Expires
I [] Master Charge % Expires
I NAME [] Interbank 3 Expires
IN residents add 4% sales tax:
I ADDRESS CITY CA residents add 6% sales tax:| ;
All orders shipped post-paid within continental U.S. T
I STATE & ZIP AMATEUR CALL (allow B weeks delivery.)

h__--_..m_”: OUT AND ORDER NOWE Il I I BENN BN BN B CLIP OUT AND ORDER NOW I I N N IS s

7
B
L
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John Skubick KS8ANG
1040 Meadowbrook
Warren OH 44484

The Amazing Inverted L
- - antenna for 20, 40 and 80m

A re you looking for an
antenna that will out-
perform the usual horizontal
dipole or trap vertical? How
about an antenna that
“works" just as well day or
night on 80, 75 and 40,
whether it's long or short skip
conditions prevailing at the
moment? Does the thought
of a tendency to minimize
signal fading (QSB) strike
your fancy?

As illustrated, this antenna
system requires a transmatch,
Well, there go about half of
the readers scrambling off to
the next article. Those
remaining might want to try
something that is out of the
ordinary, and certainly better
than some of the simple
coax-fed types.

If you examine Fig. 1
closely, you will see why this
is called a systerm antenna. It
consists of all of the ground
reflecting screen wires and
radials, as well as the simple
antenna radiating element.
All of this is what gives it the
above average characteristics
in overall signal strength.

Some Theory

|deas for this system were
heavily borrowed from
articles in 73, QST and CQ
magazines (see references).
The inverted-L is somewhat
noted for a bit of diversity
action. | enhanced this by
extended (at least for 40 and
20) radials for the vertically

94

polarized field, and a ground
“‘screen,"”” parallel to the
flattop, for the horizontal
field. This seemed to stabilize
the overall response regardless
of seasonal weather changes
upon the earth in the imme-
diate vicinity.

There seem to be several
factors concerning signal
fading. Some of these are
changes in the skywave angle
for transmitting and recep-
tion, as well as polarization

shifts. This antenna has
vertical and horizontal polari-
zation, as well as high,

medium and low radiation
angles, At first one might
think that “spraying” the rf
in many directions of angles

and polarizations will reduce
the field strength in any one
plane. However, on-the-air
results dispel this notion.
Instead, the opposite seems
to be true over skip paths,
with a higher average of signal
strength as compared to
ordinary dipoles and verticals,
trapped or untrapped.

For 20 meters, the end-fed
flattop will have several lobes
at the medium radiation
angles. The vertical section
has a very low angle omni-
directional pattern. On 80
(75) and 40 meters, the
flattop contributes to the
high angles necessary for day-
time use. The ground screen
underneath it seems to give it

FLATTOP, 641t (19.4m)

—-—

2\

VERTICAL , 3211.(9.7m)

INSULATED FROM GROUND

SEE FIG 2

GROUND SCREEN,64 X50ft.(1I94X15.1m) SEEFIG2 ~

g
AT LEAST 7 INSULATED, 64 ft.(19.4m) RADIALS

36

SEE TEXT

:::# TUNER

TWINLEAD INSIDE PLASTIC GARDEN HOSE

Fig. 1. Inverted-L system antenna for 80, 40 and 20, side view,

short skip gain on 80 (75)
and 40. A "barefoot” trans-
ceiver at 130 Watts average
input on SSB usually sounds
stronger than “normal,"” for
example. The vertical section,
along with the radials, takes
care of the low angles for DX
at night.

Details

When it comes time to put
in the grounding system,
don’t conjure up frightening
ideas of deep long trenches
tearing up your dandelions.
In fact, a deeply entrenched
ground system will not work
as well for this antenna as one
that is above, on, or just
below the earth’s surface! My
first ground system was
simply lying on the snow-
covered yard (and part of the
neighbors’ backyards). The
antenna worked fine. When
soggy spring season rolled
around, | then took a large
hunting knife and slit the
spongy earth alongside the
grounding wires and pushed
them in about one inch. Now
some of the radials were
running just underneath my

neighbors' well-manicured
lawns!
One important item

should be noted: A/l of the
grounding wires must be fully
insulated, Including the
soldered joints. Use a plastic
type of insulated wire such as
bell wire or hookup wire. The
wire size is not too impor-
tant. | used #20 solid insu-



lated hookup wire from
Radio Shack. Electrical tape
can be used to insulate the
soldered joints and ends of
the wires.

Don’t skimp on the
radials. Laying them at night
under a full moon into a
reluctant neighbor’s turf can
be exciting. If your own
property cannol accommao-
date fully stretched-out
radials, and that German
shepherd next door is unco-
operative, then at least lay
them zigzag on your own lot
as best you can. Don't
shorten or reduce the number

of radials.
The radiating element Is

#12 hard drawn copper
enameled “antenna’’ wire. |
suppose #14 will work just as
well. | happen to like #12 for
increased strength and
possibly lower losses. The
flattop section was suspended
between two maple trees. The
“free” end was stabilized
with a rope and pulley affair
hooked to the tree, using an
old rock-filled paint can as a
weight. My flattop was
oriented east and west.

Transmission Line

Here is the part that looks
guestionable, but it seems to
work. The whole thing is fed
with 300 Ohm ‘“balanced”
line. | used the oval foam
core type of UHF TV line,
This handled my rig's 100
Watts output. For high
power, | recommend the 300
Ohm transmitting twinlead.
My feed line was run through
a cheap discount store % inch
plastic hose, buried about 3
inches. | split the ground with
a garden spade, and wiggled it
back and forth a couple of
times to spread the earth
after each “‘stab.” Yes, it's a
bit tedious. When the feed
line equipped hose was
buried, | then stomped on the
trench over the entire length,
and after a couple of rain
showers, it became invisible.

Be sure that both ends of
the hose are well sealed. |
used tape, and then smeared
G. E. Silicone Seal over this.

It has been my experience to
find that “breather” holes are
prone to suck in water. So
seal both ends of the hose
well, and don’t worry about
so-called “condensation.” |If
you are using the air-core
type of twinlead, then seal up
both of these ends also.

Perhaps the 300 Ohm
openwire (half inch) TV
“ladderline” may also fit

inside a large diameter hose.
lts own insulators may help
to keep it “centered’ within.
| have not tried this, but it's
an idea that should have good
power handling capabilities.
The hose is used only for the
underground portion of the
transmission line, to help
keep it dry and physically
separated from ground.

| used both a balanced and
an unbalanced type of tuner.
Either one gave the same field
strength readings at about
one city block distance. Both
of mine were able to load the
system easily. Should you
encounter a loading problem
on one of the bands, try
cutting or lengthening the
feeder a couple of feet or so.
Chances are you will still load
up all right on the other

bands.
If you are going to use an

unbalanced type of tuner,
make sure that the “hot” lead
goes to the “antenna’ side of
the line, and the grounded
part of the tuner goes to the
“ground" side of the line.
That may have been stating
the obvious, but it 15 easy to
get these feeder leads reversed
to an unbalanced coupler.
Yours truly did it, and the
effect is sneaky. Reception
seems fine at first; however,

your transmitted signal Is
very weak!
Conclusion

This antenna system does
not completely eliminate

QSB, but if you compare It
by switching it between an
ordinary dipole and vertical
(including the trap varieties),
you will hear the differences.

One more thing. A
“different’” type of antenna

Same day shipment
First line parts only, Factory
tested. Guaranteed money

back. Quality |C's and other
components at factory prices,

P.O. Box 4430M Santa Clara, CA 95054

(408) 988-1640

TERMS: $5.00 min. order U.S. funds

Calif. residents add 6% tax.
FREE: Send for your copy of

our 1976 QUEST CATALOG,.
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WILSON 204 MONOBANDER PLUS DB33

T

REAL
MONO
PERFORMANCE " S
ON
10-15-20
T
»
)
X
The Wilson 204 is the best and most economical The 204 Monobander is built rugged at the high stress
antenna of its type on the market. Four elements on a points yet using taper swaged slotted tubing permits
26 boom with Gamma Match (No balun required) larger diameter tubing where it counts, for maximum |
make for high performance on CW & phone across the strength with minimum wind loading. Wind load 99.8
entire 20 meter band. Ibs. at 80 MPH. Surface area 3.9 sq. ft., Weight 50 Ibs.,
Booms 2 OD.
All Wilson Monoband and Duoband beams have the following common features:
® Taper Swaged Tubing ® Adjustable Gamma Match 52 £
® Full Compression Clamps ® Quality Aluminum
® No Holes Drilled in Elements ® Handle 4kw
® 2" or 3" Aluminum Booms ® Heavy Extruded Element to Boom Mounts

XIYYAS SPECIAL on MR e i

DESCRIFTION PRICE

Wilson Hand Held 220 and 450 i 10En AnaoULD L

2202 SM gk 4502 SM s i e

=S LC2 LEATHER E.ﬁﬁ-E
FREQUENCY RANGE 220 - 225 MHz =, e FREQUENCY RANGE 420 - 450 MHz 1405, 2202, 4502 .. ....

: i SM1 SPEAKER MIKE FOR
+ 6 Channel Operation i ==t [ : » 6 Channel Operation EARLY MODEL 1402
* individual Trimmers on all TX/RX Crystals J 2E Tt * individual Trimmers on all TX/RX Crystals 5 PIN CONNECTOR. .. . 24.95
» All Crystals Plug In 3 * All Crystals Plug in SPEAKER MIKE FOR
= 12 KHz Ceramic Filter = 12 KHz Ceramic Filter ALL NEW HAND HELDS
* 10.7 ana 455 KC IF « 27.4 and 455 KC IF WITH BDUND & PIN
+ .3 Microvolt Sensitivity for 20 dB Quieting * .3 Microvolt Sensitivily for 20 dB Quieting CONNECTOR .. ... 24.95%
« Weight: 1 ib. 14 oz. less Battery = Weight: 1 1b. 14 oz. less Battery TE-T SUB-AUDIBLE TONE
e Battery Indicator * Battery Indicator ENCODER
e Size: 87/8x1 3/4ax27/0 ¢ Size: 8 7/8 x13/4x27/8 INSTALLED ... ce s 34.9%
. SW|;:I1.IH-EE I & 2.5 Watts Qutput * Switchable 1 & 1.8 Watts Output TOUCH-TONE PAD.... 49 95
@12 vVD ® 12 VDC
« Current Drain: RX 14 MA, TX 500 MA s Current Drain: RX 14 MA. TX S00 MA ;‘T:!;A;l:-:;‘:?|: AT
* Microswitch Mike But::nn * Microswitch Mike Button PURCHASE . o . ... ... . CREE
o L -
Unbreakable Lexan - Lase * Unbreakable Lexan+ Case N S

LATER DATE. ADD ... 15.00

XF-110.7 KC MONOLITHIC
USES SAME ACCESSORIES AS 1405 USES SAME ACCESSORIES AS 1405 XTAL FILTER ,...... 9.95

XIY)1AS SPECIAL XTY1IAS SPECIAL L 0

(Common Frequency

$219.9 5269.95 | g

INCLUDES INCLUDES

1. 2202 SM 1. 4502 SM
2. Flex Antenna 2. Flex Antenna
3. 223.50 Simplex Installed 3. 446.00 Simplex Installed

BC-1 BATTERY CHARGER
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S /\/\WW 14055M
o vee > XL T1ASSPECIAL USWATT.

2.5 WATT TRANSCEIVER
TRANSCEIVER 144-148 MHz
144-148 MHz . XMAS SPECIAL

. 592995

o
R e

| FEATURES
I 1402 SM | 1405 sM B

*« & Channel « 6§ Channel

= Operation Operation

* Individual * Individual
At Trimmers on all Trimmers on all

TX/RX Crystals
= All Crystails Plug In
s 12 KHz Ceramic

TX/RX Crystals
= All Crystals Plug In
» 12 KHz Ceramic

Filter Filter
. :E'I.;I:?;;EF and 455 . :{U":F;;nd 455 SPECIAL
* .3 Microvolit Sen- e .3 Microvolt Sen- ON EACH
sitivity for 20 4 sitivity for 20 dB RADIO
uieting Quieting .
« Weight: 1 Ib. 14 oz. * Weight: 1 Ib. 14 oz. INCLUDES'
less Battery less Battery
. i"-‘--!iljuturfaauery » Battery Indicator Flex Antenna
ndicator «Size: 8 7/Bx 1 3/4
. Sig&;?‘?ﬂl x17/8 x27/8 52/52
x27/ * Switchable 1 & 5 1
» 2.5 Watts Minimum Watts Minimum Simplex Xtal
Qutput @ 12 VDC Qutput @ 12 VDC
* Current Drain RX » Current Drain: RX
14 MA TX 500 MA 14 MATX 400 MA
e Microswitch Mike (lw) 900 MA (5W)
Button * Microswitch Mike
* High Impact Button
Plastic Case « Unbreakable
Lexan® Case
Shown With
Optional
Touch-Tone Pad
Can be Modified 10 Day 90
for Money Back Day
MARS or CAP Guarantee Warranty

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103, (702) 739-1931

XITlAaS SPECIAL DIRECT SALE ORDER BLANK
OVER 2000 UNITS IN STOCK FOR XMAS

—14025M @ 316496 TIP @ 340.95 it i ao CJcHECK CIMONEY ORDER
—1405SM @$22995 __XF1@$9.95 Limc [IBAC

—— TX or RX XTALS @ $3.75 ea. CARD #
—2202SM@$219.95 ___ FACTORY XTAL INSTALLATION/

NETTING @ $7.50/Radio EXPIRATION DATE

——4502SM @ $269.95

—_BC1@ $34.95 EQUIP TRANSCEIVER AS FOLLOWS: | namE
BP1 @ $1495 XTALS TX RX XTALS TX RX
___BT1@eseoo A—22 i Y ADDRESS
B. H.
—LC1@$12.95 CITY
—LCc2@8%1995 C - I
—_SM1@8%2495 D J. STATE ZIP
__SM2@s$2495 E- 1 K. SIGNATURE
— TE1@$34905 F- L. SHIPPING & HANDLING PREPAID FOR SUMMER SPECIAL
EY FREQUENCY ] NEVADA RESIDENTS ADD SALES TAX 73
(SPECI SPECIAL PRICES GOOD UNTIL December 31. 1976
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Hank Olson WG XN
PO Box 339
Menlo Park CA 94025

Battery Chargers
Exposed

- - more than you probably

wanted to know

battery charger is one

of the most common
dc power supplies in use by
the general public today.
Chargers are available from
Wards or Sears catalogs for
charging auto batteries at
charge rates from several
Amps to over 100 Amps.
Also in common usage are the
small battery chargers
designed to recharge a variety
of cordless appliances, from
toothbrushes to electric
carving knives. These smaller
chargers are usually designed
to charge tiny nickel-
cadmium (nicad) batteries

|.+

i

®

Fig. 1. Basic charger using
constant-current generator,
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that are more or less per-
manently built into the
appliances. More recently, the
nicad battery has been
supplemented by another
“sealed” type of rechargeable

battery: the ‘‘gelled-elec-
trolyte” lead-acid battery.
“Gell-Cell” is Globe-Union’s

trademark for such a battery.
The gelled-electrolyte lead-
acid batteries are generally of
larger physical size and
weight than nicads, and are
used I1n portable transceivers,

H
e

+ £ 4 ér__l-E_‘i-T-\\‘
R

I

1
1

P )
(]

Fig. 2. Approximation of
constant-current charging
tsing constant-voltage genera-
tor and series resistor (R).

standby lighting systems,
intrusion alarm systems, and
similar applications.

There are differences
among chargers for use with
conventional lead-acid
batteries (such as used in
autos), and still other differ-
ences among the small
chargers designed for the
“maintenance-free’ batteries.
We will look at a variety of
chargers, to see what they
basically do, and to see how
they differ.

The main function of any
battery charger is to cause
current to flow back into a
battery in the opposite direc-
tion from which current
flowed during discharge.
Batteries, when used
properly, are relatively con-
stant-voltage devices, so the

R=200

= {DISCHARGED)
T EZ=i3V
i _'u' [CHARGED)

o] Ez=pv

Fig. 3(a). With E 2 discharged,
| = (171-11)/20 = 5 A; with
Eocharged, | =(117-13)/20 =
4.9 A.

R=D.80

e
*l E2

w Y
| — {ISCHARGED)
EZ2=|3V
i5y (CHARGED)

Fig. 3(b). With E > discharged,
| = (15-11)/0.8 = 5 A; with
E> charged, | = (15-13)/0.8 =
2.5 A.

CIRCUIT BREAKER)
~ ot T HERMAL)

Uhe na

SELEN UM CELL
RECTIFIER(RIVETED TO
CASE OF CHARGER)

Fig. 4. [Typical inexpensive
commercial battery charger.,

most meaningful measure-
ments in battery charging are
made in Amperes. The cur-
rent for charging can come
from a number of sources;
the c¢ommonest source,
today, is a low voltage
secondary transformer and
solid state rectifier. In years
past, motor generators, and
low voltage transformers with
older types of rectifiers, were
extensively used as chargers.
The principle was always the
same: Force current back
into the battery to charge it.

The basic battery charger,
shown in Fig. 1, uses a cur-
rent source. Since current
sources are not as common as
voltage sources, an approxi-
mation to a current source
can be made as shown in Fig.
2. By making E1 large com-
pared to Eo (the battery
voltage), essentially constant
current will flow during the
battery charging cycle, even
though E9 rises slightly as the
battery nears full charge. To
see quantitatively how this
works, let's take the two
examples shown in Figs. 3(a)
and 3(b). In both cases, we'll
assume that the uncharged
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Fig. 5. Simple battery charger with current-limit resistor in

transformer primary.,

(lead-acid) battery starts with
an E2 of 11 volts, and that
Eo at full charge rises to 13
volts. In Fig. 3(a), the current
at the start of charge is 5
Amps and at the end of the
charge cycle is 4.9 Amps.
That is, the charge rate has
only changed 2% during the
charging cycle.

In the example in Fig.
3(b), however, current under-
goes considerable change
during the charge cycle. As in
the first example, the charge
starts out at 5 Amps, but
drops to 2.5 Amps at the end
of the cycle. This latter case
is typical of most inexpensive
battery chargers on the
market: the number of
Ampere hours put into the
battery is difficult to calcu-
late, however. This latter case
Is a simple form of “tapered
charging’ and is actually a
reasonable approach,
especially it you're the type
who forgets to turn off the
charger. The smaller end-
charge current will not elec-
trolyze away as much water
from the battery as fast as
with <constant-current
charging (if the charger is left
on too long).

Modern commercial
battery chargers, available
from auto supply stores and
mail order catalogs, are gen-
erally of the form shown iIn
Fig. 4. Selenium disc recti-
fiers are still used because
they have a rather large for-
ward voltage drop, and so can
make it unnecessary to use a
dropping resistor. Another
trick wused in commercial
battery chargers is to wind
the transformer so as to have
a relatively large equivalent
secondary leakage Induc-
tance, and thus eliminate the
need for a current-limiting

resistor.

In older types of chargers,
copper-oxide-disc and
tungar-bulb rectifiers were
used; these rectifiers also had
considerable forward drop.
Older chargers can occa-
sionally be retrieved from the
“back of the garage’” and
returned to use by replacing
non-functioning rectifiers
with modern silicon rectifiers.
However, when doing this
replacement, be sure to add
some current-limiting resis-
tance to make up for the
higher efficiency of the new
diodes. The value of resis-
tance can readily be deter-
mined by charging a dis-
charged battery, starting with
a reasonable guess as to resis-
tance value, and watching the
ammeter. One can even add
the current-limiting resistance
in the primary of the charger
transformer, if that's easier.
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Fig. 6. Heath GP-21. *All on one heat sink.

Primary current-limit resistors
are, of course, higher in resis-
tance than those in the
secondary circuit. A home-
made charger using a 200
Watt light bulb as such a
primary resistor is shown in
Fig. 5.

In recent years, there has
been progress in making elec-
tronically-controlled chargers
that charge conventional
lead-acid batteries completely
automatically. Such chargers
are now commercially avail-
able, and you may connect
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Fig. 7. Simplified circuit of GP-2],
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Fig. 8. Battery charger using IC control with adjustable finish voltage. D1-D5: 1N4002 or
Matorola HEP-RO051, D6: 2N682 or Motorola HEP-R1471. BRI1: 12 Amp integrated bridge,
Motorola MDA9S80-2 or HEP-RO876. BR2: 1 Amp integrated bridge, Varo VE27, Q1: 2N364]
or Motorola HEP-50015. Ul.: Raytheon RC4195NB. U2: National LM319D.
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Fig. 9(a). PC layout for charger in Fig. 8.
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Fig. 9(b). PC parts placement.

your battery to the charger
and essentially forget it, Such
an automatic charger i1s the
Heathkit GP-21. The GP-21 is
not only self-controlling, but
Is protected against shorting
the battery leads together and

100

reversing the battery leads.
Either of these two operator
errors produces no sparks or
opening of breakers, but
simply non-operation. The
Heathkit GP-21 is shown in
Fig. 6. Note that Q3 and Q4

are involved in the lead-
shorting and reversal protec-
tion; the basic charger can be
simplified (for circuit under-
standing) to that of Fig. 7.
Whether the GP-21 charges
the battery depends on
whether the 12.8 volt zener
(D8) conducts; that s,
whether the battery terminal
voltage is over 12.8 volts, If
the battery voltage is below
12.8 volts, the battery needs
charge, D8 does not conduct,
Q2 5 Yoft,” and Q1 1Is
allowed to pass full wave rec-
tified 60 Hz via R1 and D5 to
the gate of D7. Thus D7 turns
on (at 120 Hz rate) to pass
current to the battery. If, on
the other hand, the battery
voltage is above 12.8 volts,
D8 conducts, causing Q2 to
be ‘‘on,"”" which clamps the
base of Q1 to ground (via D6)
and full wave rectified 60 Hz
Is not passed via R1, Q1, and
D5 to the gate of D7. So in

this second case (with a
‘“charged’’ battery, with
terminal voltage over 12.8

volts), D7 is prevented from
passing additional current to
the battery.

The circuit of the Heath
GP-21 could probably be
duplicated by many home-
constructors, but the 12.8
volt zener iIs a nonstandard

value. The cost of parts
would almost certainly
exceed the Heathkit -cost,

however. | built an automatic
charger that has performance
similar to that of the Heath
GP-21. This charger was built
to use two 6.3 V, 10 Amp,
filament transformers as the
main current source; such

filament transformers are
usually pretty common In
ham “junk boxes.” The

feature of the charger shown
in Fig. 8 is that an LM319D
dual comparator is used to
sense ‘‘end-of-charge’ battery
voltage and to provide
“reversed charger leads’” and
“shorted charger leads'’ pro-
tection sensing. In this
circuit, the “end-of-charge”
voltage is adjustable by means
of a small 2k trimpot. The
LM319D wuses a %15 volt
supply which i1s provided by a
Triad F40X, bridge rectifier,
and Raytheon RC4195 dual
regulator |C. A fraction of
the +15 wvolts regulated
voltage (as voltage-divided by
the two 6.2k resistors in
series) is used as the voltage
reference against which the
lower comparator compares a
fixed fraction of the battery
voltage. The function of the
upper comparator is to sense
a ‘‘reversed leads’ or
“shorted leads'’ condition. In
order to facilitate construc-
tion of this charger, the con-
trol circuitry has been laid
out on a PC board, shown in
Fig. 9. The larger com-
ponents, and those on the
heat sink, are mounted off
the PC board.

The nicad battery was one
of the first “maintenance-
free’” rechargeable batteries
introduced in the U.S. It is
quite different from the lead-
acid battery, in that the elec-
trolyte 1s a strong base
(potassium hydroxide or
sdium hydroxide) instead of
an acid, The plates are made
of nickel hydroxide (positive)
and cadmium (negative).
Although nicads can be made
with conventional filler caps,
so that they may be main-
