


Courses
With these code courses from 73 the average person
can learn the International Morse Code fast enough to
pass the Novice or Tech exam in a few painless hours!
One of the beauties of cassette tape is that you can
take them with you anywhere - at work for lunch
break - even in the car while you are driving . With
the help of these tapes, you can pass the exam as easy
as · nne - two . three:

12 16 WPM Practice Tape - (also
known as The Back Break er) thi s is
a t ou ghie - fi ve charac ter code
groups sent in no pa rti cu lar order,
so there is no way to memorize the
tape. It is sent at si x words per
min ut e to give you th at margin for
error you' ll need when faced wi th a
stern examiner at THE EXAM.
Practice in your head or on paper
wherever you are, whenever you
have a minu te o r two.

Cassette
Code

IT] Ba sic 5 WPM Code - this
cassette code course will teach th e
IMe at five words per minu te, all
le tte rs, num bers an d punctuation.
Th e tape not only gives all these
charac te rs, bu t gives them in a very
simple order so you ca n star t
copy ing code with in one minu te of
hearing it . This has got to be the
easiest way to learn code ever
invented . The cassette actually has
the code being sent at 6 WPM .
allowing a margin for operator
pa nic whe n the ch ips are down and
the real exa m is a t hand.

Basic Code 5 WPM - 90 min. $3.95

88-6 WPM - 60 min.

[l] Now you're ready
and pass that e xam.

$3.95

to go out

Cassette
Recorder
Here is a cassette recorder
that is ideal for use with
the code courses since it
can be operated anywhere.
Comes co m p lete wit h f ou r
" 0 " batteries, AC p ower cord ,
earp ho ne a nd mi ke a nd is
u seful for doze ns of h am
app lica t io ns. Cassette tap e
rec ord er is availab le fo r on ly
$23.95 ( p l u s $1.0 0 for
s h ip p ing a nd h a nd ling ).

Use order form on page 6
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ORDER and PA Y
250 S6 12.5/ " .1
500 $10 12/ ".I
1000 . $15 11.5/ ".1
2000 .. S20 11/ " .1

Wayne Green

These cards are printed on H(gh Quality GlossV Card Stock and are
as good. or be tte r than ca rds so ld elsewhere for t""" or three t imes
the price , By ganging up OSL printing between other jobs in Our
own print shop, we are able to offer you this fantast ic low pr ice.
At this price do you really hil\le an excuse for not ge tting in a
supply of these nice OSL.' Don' t be One to give U.S , ama teurs a
bad name by not sending a card when requested.

73 Pine Street
Peterborough, NH 03458

Name' Cal1 _
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02000 cards

(as brie f as possi b le a nd stil l get through t h e m a il)

01000

(Fi rs t and last na m e is m ost fr ie ndl y )
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Address' _

Awa rds to be listed on ca rd, _
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JANUARY MCMLXXIV Monthly Ham

Jeff Bishop W7CTX went one bercer when getting his new call letter license plates,'

How about articles on antenna con
struction HF and VH F; 'egal actions,
zoning, TVI, as applied to amateur
radio; court decisions can set pre­
cedents which could be helpful to
fellow amateurs . . . WA6HOB. [Excel­
lent idea - any ham lawyers out the re
want to t ry an article or perhaps even
a column? ...ed). More IC projects,
2M receiver using IC, and keep up the
good work . . . WB6QAM/ 1. VHF (to
450 M Hz) wattmeter; simple deviation
meter; counter calibration hints; how
about PROSE GOES bumper stickers
for sale? .. WB6BLV. I would like to
see more in the Circuits. Circuits,
Circu its section; a 220 MHz FM
rig . . . W7CWK. More antenna con­
struction ar ticles. I like to experiment
with new types of antennas. You have
a great magazine WA5ZXG. Keep
up the good work W4R5E . Keep
coming with info and comments on
FCC. Complex construction projects
should have complete pc board draw­
ings. Keep it up . . . WN9 KZO. Great
article abou t ham radio in Jordan,
more, more . . . WN 151X. Not par ticu­
larly interested in Wayne's DXpedi­
tions: good magazine ... 5B5BNM.
How ebout an article on what each IC
in the TTL 7400 does? .. 5WL
Hemmingway . I'd like to see a de­
tailed project for multi-channeling an
HT-200 .. . WA8ZWJ. (I wouldn' t, so
i f y ou have one send it to ZWJ direct ;
gear's too old now ... ed ) I am be­
hind you in your fight with the FCC.
I t 's high time that our government
remembers that i t's a government of
the p eople, by the people and for the
p eop le, not the other ..-..ay around . I
am interested in simple, portable and
cheap projects, particularly antennas,
for the hf bands . . . WN6UAI. With
all the TTL ICs. how about some good
info on characteris tic and uses of
memories, 7000 series and others to
adap t the TV t ypewriter of Sept.
Radio Electronics to RTTY and other
amateur uses? .. WB4DGR. (Okay

READERS
GIVE US
THE
BUSINESS!

- -. ..'

AUCTION ACTION
Auctions of ham gear bri ng out th e scro unqers. the bu ilde rs, the

cheapskates and the con men . The above pictures were taken recently at a
typ ical New England auct ion ... the Honeywell group in Bill erica {Mass. ]
where long rows of tab les were p il ed h igh with good ies. Where else can you
get a Collins transceiver fo r $2 in good shape?

Just about every th ing imaginable in test equ ipment. surplus rigs. old ham
gear, home made sluff, and microwave equi~me~ t wen~ on the block. The
buyers were gloat ing as they lugged away their pnzes and the sellers had ~he

satisfaction of cleaning out stuff th at they no longer needed ... and having
some ex tra money to boot. Was that an IRS agent over in the corner making
notes of the sales to check against next year's income tax returns?

The next big New England auction is scheduled for Apr il 12th in
Leominster where th e Montachusett Amateur Radio Club wil l host at the
Odd Fellows hal l. Look fo r all so rts of th ings there, f rom be radios to
televisions, hi-f i, lots of test equipment (we bought a beautiful twin trace
scope there at the '73 auct ion), ham gear, antennas, and etc. . .

Anyone who has been complain ing about amateur. ra~lo being an
expensive hobby should get to some auctions and change his mi nd.

•

•,
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News of the World 73 MAGAZINE

U.S. AMATEUR FREQUENCY ALLOCATIONS

13 WPM CASS ETT E
No longer do you have even the

slightest excuse for no t learni ng the
code at 13-per. The 73 Magaz ine
cassette mak es learn ing the code so
painless and so fas t that you will
wonder why some thing like this hasn 't
been avai labl e before.

Practice while you are dr ivi ng your
car - do it in you r head You can
practice code anywhere with a small
cassette recorder.

The 13-per cassette consists of char­
acter groups, letters, num be rs and
punctuatio n intermixed . .. and it is

3.775- 3.890
7.150- 7.225

14.200-14 .275
21 .250-21 .350
28 .500-29.700
50. 100-54.000

sent at 14 words pe r minute. If you
can copy this stuff you 'll breeze
throu~ any plain language code tests
at 13 per.

LI CENSE FEES
Ini tial License S 9
Renewal $ 9
New Class _.S 9
Modification S 4
Special Ca ll Sign $25

Use FCC Form 6 10 and mai l wi th
appro priate fee to :

Federal Communications Commission
GettysburgPA 17325

20 WPM CASSETTE
Same as above . on ly sent at 2 1

wpm You mig,t just as well get
started on that Extra Class ticket and
this will do it for you . This p lus the
73 Magazi ne Ext ra Class License
Stu dy Guide.
13 pe r cassette 60 rnin $3.95
20-per cassette 6 0 min $ 3.95
73 Magazi ne, Peterboro ugh NH 03458

RE CIPROCAL LIC ENSING Between
U.S. and : CE - CP - CT 1 - CX · D · EI ·
F - G - HB9 - HC - HI - HK - HP - HA ­
LA - LX - OA - OH - PA - PY - SM ­
TG - TI - V E - VA2 - VU - Y B - YN­
YS -YV -ZL-ZP-3A -4X -6Y -8P ­
9K -9L -9Y_

THIR D PAR TY AGR EEMENTS Be­
tween U.S. and : CE - CM - CO - CP ­
CX - EL - HC - HH - HI - HK - HA - JY
- LU - OA - PY - TG - TI - VE - VO ­
XE . XP - YN - YS - YV - ZP . 4 X - 4 Z
- 8 R - 9Y. Also W/K/8P.

RESTR ICT ED COUN TR IES (don't
work ) are now down to only Viet­
namtsl 3Wa and XV, with the excep­
tio n of XV5AC being okay .

Phone & CW
3.775- 4 .000
7.150- 7.300

14.200-14_350
21.250- 21.450
28 .500- 29.700
50.100-54 .000

3 .8oo~ 4.000
7.150- 7.300

14.200 - 14.350
21.270-2 1.450
28 .500-29.700
50.100-54.000

3 .890- 4 .000
7.225- 7.300

14.275- 14 .350
21.350 -21.450
28 .500-29.700
50.100-54.000

50.100 - 54 .000. 145.000 ­
148.000.220 MHz band and
above.

SSTV Frequencies
Suggested

3.84 5
7.220

14.230
21.340
28.680

CW Onlv
3.500- 3.775
7.000- 7.150

14.000-14 .200
21.000- 21.250
28.000- 28.500
50_000 -50.100

3.525 - 3:775
7.025 - 7.150

14.025- 14.200
21.025-2 1.250
28 .000- 28.500
50.000-50.100

3.700- 3.750
7.100- 7.150

21.100 - 21.200
28.100- 28.200

3.5 25 - 3.775
7.025 - 7.150

14.025-14.200
21.025-21.250
28.000-28.500

Advanced
Class

Extra
Class

Technician
Class

Novice
Class

General
Class

wi t h us, any authors out there? ...
ed) If it takes sexy pictures to sell a
radio magazine there must be some­
th ing wrong with the radio maga­
zine . . . W0LFH. INo. not with the
magazine, with the buyers . . . edl .
What a b o u t a n ATV
colu mn? .. VE2BAQ. (Maybe . . .
any volunteers? .. edl . Too much
FM; more OXing articles; more Ie
projects, accessories for the ham ste­
t ion . . _ W6UFJ . More two meter
FM ... Hinckley. {Hev, get together
with UFJ there . . . edl . FB magazine;
a few good covers, and few great
covers . . . Vaughn Could use more
operating hints for Novices . . .
WN2NUZ. Too many articles have
errors . . . W1EOF. (Picky. picky .. .
edl. Congrats on your CW Ie kever, it
looks like a first to me. Good job,
keep it up .. . W9MXJ. Fine maga­
z ine. More on 2m FM ... W9NOM.
Let QST do the operating news. Keep
hams pushing their congressmen and
senators for repeal of strict 2m FM
rules. It's starting to work .. .
K4AV0/3 . (Right ! . . . ed l. Less OX
news . . . K3VOM . Don't really see
much value in reporting who worked

whom on 50 MHz and other columns.
I really enjoyed article on Wayne 's
visit to Jordan Need articles for
people such as me who are trying to
build rep eaters WA3SWS. I enjoy
humor articles K3KA P (So write
to Bo b Man ning and get him at the
typewriter ... ed) I did not care for
the trip to Jordan. More VHF and
UHF construction projects such as
antennas, converters, mixers, transmit·
tea. amplif iers, using state of the art
components ... WA6 DJ R. Want com­
plex construction such as digital
counters, dvm 's, quality test equ ip­
ment. Some theory each month
special intra to FM, RX and TX
theory and a little math I've noticed
that most authors drop the math
which seems odd to me. Did you
know that over 70% o f all A mer icans
under 50 have had at least one year of
algebra, so wh y not speak the
language the 70% can under­
stand? .. . DJ0KM. (We suspect that
65 % have al ready forgott en
algebra . . . edl . Your m ix of HF, UHF
and FM is f ine. I enjoy the VHF and
UHF articles. Also enjoy W2NSD talk
on ham problems . . . K 1Y LU .

JANUA RY 1973 3



POWER CORRUPT S
As Senator Long of Missouri said.

after a subcommittee probe of the
IRS. "IRS has become morally cor­
rupted by the enormous power with
which we in Conc-ess have unwisely
entrusted it. Too often , it acts like a
Gestapo p reying upon defenseless citi ­
zens."

The Senate hear ing bro ught out
that the 1RS has stolen records,
threatened reputa ble people, illegally
tapped ph ones, crimina lly picked
locks, def ied cou rt o rders, spied on
the mail of tens of thousands of
c itizens. illegally bugged phones, even
booths, hidden microphones to hear
taxpayers talk with their lawyers. and
used just about every dirty trick in or
out of the book to persecute those
that it wants to screw.

If the end is accepted as justifying
the means, then there might be some
argument that, well, th is is the only
way we can "get" the leaders of
organized crime. Unfortun ately it is
not organ ized crime th at has been the
subject of this persecution, but those
least ab le to cope with it . the small
busi nessmen. They are a lot easier to
pick on and this means that promo­
tions within the IRS are based upon
the broken lives and businesses of
these small people. In the IRS you
either produce tax money or you get
out.

The IRS has the power to con­
fiscate every thing you own, merely on
the claim that yo u owe taxes. Once
they claim, it is up to you to prove
that you don' t owe the money ... at
your own expense . .. which can be
d ifficult when your bank account has
been closed by the IRS. Your salary
has been confiscated. and everything
you own has been seized .
Secret IRS laws

The income tax laws that you must
obey with accuracy under penalty of
heavy fines and imp risonment are not
even understood by the commissioner
who heads the Internal Revenue Ser­
vice. These laws are so complex that
no person can possib ly understand
them and no two agen ts can agree on
them. The manuals of regulations and
the volumes of offici al interpretatio ns
fill a bookshel f 33 feet long . .. the
table of co ntents alone runs to over
one thousand pages!

4

EDI TORIAL BY WA YNE GREEN

These books are so secret that the
IRS will not permi t a taxpayer to look
at them .. . it took a court order to
force the IRS to let a citizen even
look at the table o f contents!

Is it possible that the taxpayer is in
the position of having to obey the
rules in these books (or else l}, ye t is
pro hibited by the IRS from seeing the
ru les? That 's the way it works. Not
that mastering the enormo us IRS
bookshelf would do you that much
good, fo r Congress is constantly
changing the tax laws and the IRS is
constantly writing more and more
obscure interpretations of the laws.
There are companies that try to keep
up with the ever changing regulations
and provide the information for tax
lawyers, tax accou ntants and other
seriously interested people who make
th is their life's wo rk. But even these
peop le, with all their investmen t in
time and money trying to kee p up
with the regulations, are seldom able
to agree. Where does that leave the
poor average taxpayer?

When the income tax was started in
19 13 the IRS took about 1% of the
annual income. Now the IRS is the
largest single item on the family bud,
get, taking more than the cost of the
home , car, food , or even the educa­
tion of the children in most cases.
How did the IRS grow so big and so
powe rful? It is a beaut ifu l example of
bureaucracy out of control. Its
sec recy and arrogance have grown
wit h its omnipo tence. The IRS is
audit ing you and you r bu siness, but
no o ne is auditi ng the IRS. It has
successfu lly avoided any serious
exami natio ns by Congress or even the
Gene ral Accou nting Office, the
federal watchdog agency .

The taxpayer who has the guts to
ask the IRS fo r details on a decision
which affects him meets evasions,
delays, and closed doors. If he pushes
a bit he may fi nd himself the butt of
retaliat ion with year after yea r o f
host ile aud iting of his retu rns. There is
no question th at the ru le at IRS is if
you make trouble for them th ey will
make trouble for yo u ... a whole lot
of t ro uble and it will go on just
abou t fo rever they never forget. In
effect th is means that p ract ically
speak ing your tax is whatever the IAS

agent says it is and you'd better pay
up or else .
We Get l etters

The editorial in the November issue
about the IRS brought in qui te a pile
of letters from amateurs who have
suffe red at the hands of these merc i­
less "public servan ts." We'll print
some of them, omitt ing the names and
calls to prevent retaliat ion .
How It Started

Since the IAS is so secretive it is
difficult to say exactly how the
" case" against 73 Magazine got
started, but despite the wall of secrecy
there is no question now that a " squeal
letter" triggered the original examina­
tion. There is little real doubt about
exactly who sent in the squeal letter
or why he d id it. Unfortunately.
though it is obv ious. we can't pro ve
it ... so we can' t ye t publish th e
deta ils.

As happens so many times in these
IRS cases, the real reason fo r the
attempt to screw 73 Magaz ine had
nothing to do with taxes whatever,
but was the resu lt of a 73 publication
wh ich suggested some rough ideas on
sav ing tax money. The story came out
when an IRS agent who thought the
whole thing stunk spilled the beans to
a friend of ours .. . and the word got
back .

Along in 1965, as I recall, I wrote a
little booklet called " How to Make a
Mi ll ion Dollars." In it I po inted o ut
that if making a lot of money was
your goal, th is was the easies t way to
do it. There was no th ing in any way
illegal in the booklet , just the benefit
of my years of experience. Towa rd
the end of the booklet I mentioned
that making the million was only part
of the problem - then came the diffi ­
culty of trying to hold onto it. I
admitted little knowledge of the tax
laws, but I did suggest that a tax
expert be consul ted and that such
wou ld be well worth while.

The fact is that the IRS does not
want people to co nsult tax exper ts.
The IAS knows that most peo ple
overpay their income tax and they
wa nt it to stay that way. They know
that the progressi ....e tax goes on up to
94% of income and they prefe r that
the taxpayer be as ignorant of the tax
laws as possible.

This booklet has so irritated the
IRS that they decided to fix me but
goo d. The IAS has a record of
harassing wri ters, reporters and pu b­
lishers who try to info rm the public
on tax matters or on the abuses of the
IRS. Th ey don 't even like comme rcial
tax preparing companies fo r these are
generally in the business of t ry ing to
save th eir clients from overpayi ng
their taxes. The IAS is opposed to the

(Continued on page 16)
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by Standard Communications

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

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

FEATURES:
o Adjustable C.O .A.
o Time-out timer, adjustab le 0-5 min.
D Adjustable carrier delay.
o Remote Control and accessory provisions.
o 10 wall R.F. output.
o Rece iver: 0.4 p'v or less.
o Maximum 3 amp current drain.
o 19" Rack Panel Mounting .
o Size: 19"w x 5"h x 9"d .

,
,) ,

00

220 MHz & 450 MHz versions available

SuUIf'!l.I..d
AmAt E'ur
N..rPrn

I I

2M FM TRANSCEIVER SRC·146A

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

Write lor complete specifications .

Standard
Communications Corp.

213/775-6284' 639 North Marine Avenue. Wilmington, Califorr. . ) 744
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tio n Slow Scan". 1f those interested in
such an endeavor would join together
as a gro up and apply to the FCC fo r
te mpo rary perm ission fo r experi­
mentation . the results might be su r­
prisingly worth while (and might help
preserve 10 meters from future
"cuts") . If you become interested in
these ideas, let me know and I will get
a group list started and pu t all in
touch with each other.

The annua l world -wide Slow Scan
contest is coming up on the 9th and
17th of February , and if all goes as
planned this year will be the biggest
yet. This year we are joining with CQ
Elettronica, and 73 will be awarding
certif icates to the top scoring U.S.
stations, while CO Elettronica will
issue awards to th e wo rld leaders . I
will be collecting only U.S. station
logs for taJlying, then forwarding
them to Franco, I1 LCF, for world
tallying. The 73 awards will be given
from logs that I tally , so if you want
in on the action, be sure to send your
log to me. Remember, I will forward
the scores to Franco (probably scores,
not logs .. . overseas postage for a
bundle like that is st iff).

Those of you who worked ei ther
HB9N L or HB9AIC on SSTV last
October during their trip to liechten­
stein will be glad to hear they are
aSUng 100% (especially those choice
SSTV aSOs). Cards go di rectly to
e it he r HB9NL, Ackli n Frank ,

••
•

cake coloring to a glass of water, then
placing this in front of the mo nitor
screen. By d il uting the wate r you can
vary the densi ty o f th e fi lter. This idea
may be handy for those of you
working with color SSTV.

Another hard -to-find item is 50 or
70 degree yokes and focus magnet
assemblies for those electro­
magen t ically deflec ted monitors .
True, these can be a problem, but
don't overlook naval surplu s out lets,
and the older TV repai r shops. Often
they have a storehouse full of early
model TV's, which used these COI"n­

ponents, and will be glad to donate
them to a worthy cause.

By now I'm sure most of you have
heard the details abou t our sad 220
MHz rip -off . Although we as Slow
Scan ops may not presently use 220
MHz , there was an aspect of Slow
Sca n researc h headed in that direc­
tion. This was faste r scan rates, which
would produce much higher resolu ­
tion, but would req uire a greater
bandwid th. (Some very interesting
thoughts on th is are p resented on
pages 2 16 and 217 of the 73 Slow
Scan TV Handbook. ) Since this band­
width would be too large for lo w
bands, but not wide enough to war­
rant 440 MHz use, 220 MHz was the
obvious band for experimentation.
However, one other possibility still
exists and that is using a small portion
of 10 meters for this " High Resolu-

Mail to : Peterborough, NH 03458

I o ften receive inqu iries on sources
of fi lters for eliminat ing the bright
b lue init ia l t race o n P7 Cathode Ray
tubes used for Slow Scan, so here' s a
brief recap . The larger photographic
supply outlets usually carry "gelatin"
filters which are available in 10 inch
sheets fo r 2 or 3 dol lars. Since yellow
is the opposite of blue on a color
chart, it will filter blue and only very
slightly affec t th e green (pe rs iste nce).
Kodak calls this a Wratten 15 G F il ter.
Also , Edmund Scien tific Company of
300 Edsco rp Building, Barrington,
New Jersey OB007, has a nice filter in
their catalog called "lemon yellow"
which sells for about 2 dollars.
Another source is advertisi ng d isp lay
sto res and deco ration suppliers. In th e
past , I' ve used two blank, evenly
underexposed color film negatives
(which are orange in ., color) taped
together as a filter, and it worked
quite well. However yellow would let
more of the green persistence through .
You could create a filter of any
desirab le color by adding o rd inary

Dave Ingram K4 TWJ
Rte. 11, Box 499, Eastwood Vii. 50N
Birmingham AL 35210

Item Quan t it y Page No. Price

o Check

o Cash

o Bill Me
(Orde rs of $5
or rnore.ontvl

Name Call _

Address _

Total Enclosed

$
City State ZIP _ November 1973
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CH-6233 Bueron, Switzerland or
HB9AIC, Herger Bruno, Wesemlinter­
rasse 8, CH-6006 Luzern, Switzerland.
Good show, gang!

A very unique utilization of Slow
Scan is materializing on the 20 and 40
meter bands in Cop MacDonald's New
Direct io ns Roundtable . This group
gathers at 2000 GMT o n 14.253 kHz
and at 2230 GMT on 7 16 3 kHz, both
on Su ndays. Slow Scan is used as an
aid in p resen t ing p rog rams on some
fasc inat ing subjects and o ne soon
finds himself studyi ng the in format io n
p resented o n the screen, rather than
just check ing p icture d etail. I o ften
tape the p rograms p resented (wh ich is
SO% audio narration) and then listen
back over them in detail on my
cassette record er wh ile driving to
work . Why not join in some Sun­
day . . . I thi nk you'l l like it.

Although I personally d idn't make
the Hyannis convention last Septem­
ber, I understand the Slow Scan de­
velopment was very qood. Cop
MacDonald WOORX , presented an in­
format ive program on " Engineering of
the SSTV Station" while Robert
Suding W0LMD gave a presentation
on Scan conversion and storage tech­
n iq ues. Robert also displayed his
SSTV keyboard, which was a ro ll ic k­
ing success. Venus Sc ientific was there
with their new SS2 Moni tor, and the
first big showing of thei r fast to Slow
Scan co nverter. Actuall y it is a form
of Scan samp ler; however , results ob­
tained fro m the un it will prove fi ne.
More o n t h is later.

I've been p utting o ff mentioning
our poor band cond itions for some
mo nths now, but it's beginning to
look like things are going to stay this
way a while longer, so don't de­
spair - hang in there. (Often 20
meters is dead here in Alabama
shortly after dark I) Surely conditions
will improve soon and I'm sure we will
find there will then be twice as many
Slow Scan Stations and activity will
again be tremendous.

Finall y , I have an altitude correc­
t io n on ATS-1, the weather satellite
over Venezuela mentioned in the
October colum n. It is 22,300 miles
high , not 4000. Ditto ATS-3, whose
location was so mehow omitted . It is
over th e South Pacific, between
Christmas Isl and and Hawaii.

.. . K4TWJ

For a
Social l ~· Redeeming

mt"~e. wnte
P.O. Box 205.

Peterborough Nil 03458

50 MHz BAND
Bill Turner WA(JABI
Five Chestnut Court
St. Peters MO 63376

Late October brought several Es
openings, which is very unusual for
that t ime of year. The seasonal opera­
tors we re miss ing but the regulars
were on in force. W30KV, WB9ETO,
W4GS D, W5BJJV and others we re
very much in evidence du ri ng t he
o pe nings of the 17th , 21st and 24 th.
Bob WA0'TXV tell s me there were also
several day time openings during this
period.

WB4QSN and W4GDS took advan­
tage of the opening of the 24th to
pass along preliminary informa t io n on
a June contest DXpedition to 6Y5.
Joe and Bob plus Jim K8BBN and
others will be active from Montego
Bay on 50. MHz and the hf bands
during the week of the contest. They
say "Hoppy" WB4BND won't be
allowed to go along unless he gets
married. I am afraid to ask why.
Fu rther details will be an nounced in.a
later column after the situation is
firmed u p.

, received a message via MARS
fro m WA3 EOP of the Itchycoo Park
VHF Amateur Radio Club listi ng the
da tes of thei r annual "Wo rl d Wi de
VHF Activ ity" as March 9th and
l Oth. I ho pe it's bigger and better
than eve r.

I n a column last sp ri ng there was
mention of a JA 1 heard and reco rd ed
by WB4BVT. David lamented the lack
of a call book list ing and wondered if
someone had further information . A.s
it turned out one of our readers
"down under" reads and writes
Japanese and has a c opy of the
Japanese call book. He was kind
enough to send me a translat ion which
I forwarded to David in hopes he wilt
be able to confirm reception. Unfor­
tu nately my filing system will not at
this time produce the Xerox copy of
the lette r wh ich puts me in the embar­
rassing posit ion of bei ng unable to
than k the gen tleman by name and
cal l.

In th e November colum n ment ion
was made of si gnals heard o n 50.158
by several stations in New Englan d .
Tom WB8KZD writes to say the sig­
nals heard were those of a Greek sh ip
calli ng a Royal Navy station in
Singapore. Eviden tly the signal was
getti ng into the first (8.395 to 8.895
MHz) i-f of the SB-l10. Tom also
mentions a very useful book from
which the above information came.
About two years ago he bought a
copy of the "Utility DXers Hand­
book" for $3.00. The address at that

time was 401 Dewey, Evanston,
Illinois 60202. I for one am going to
order a copy.

130b WB51CJ has bought a Knight
transceiver with a VFQ and a ground­
plane antenna but reports having re­
ceived only the local taxi. Is there
anyone on AM within groundwave
distance of Rayville, Lo uis iana who
could get on and at least let Bob know
h is rig is working?

WB9ETO o f AT& R tnc., Wallace,
Ind ia na, has designed a new a.elemenr
wide spaced 6 meter beam whic h is
being ma nufactured by Wilson. T he
gain is 19 d B, the front to back is
listed as 45 dB {a lthoug h Jack says his
is over 501. VSWR is under 1.5 : l over
the range 50.0 to 50.5. The boom is
made of two 20' lengths of 2" tubi ng
held together by a splicer. The
elements are 5/S" in the center and
red uced to %" at the ends. The
longest element is 118" - turning
radius is 21' - wind load 4 % square
feel The weight is 35 Ibs. I have
personally heard two of these anten­
nas "on the air" already and while I
didn't have the opportu nity to A-B
them against another anten na I must
say that in both cases the signal was
outstanding. The price is $ 149 plus
shipping.

.WA0ABI

HAM
HELP

This column is for those needing
help in obtaining their amateur radio
license.

If you are interested, send 73 your
name , address and phone number.
Don 't be bashful - remember, it 's
always easier when you have someone
to give you that added bit of con­
fidence.

73 wou ld appreciate amateurs and
clubs looking this Jist over and helping
whoever they can. Do you remember
whe n you needed help?

Kirk Adamson
Rt. 2 Box 48
Elma WA 98541

772·2644

Owen Spencer
1332 Grant SI.
longmont CO 80501
219·866·7383

Alicia Mo ore
119 East Grace St.
Rensselaer IN 47978
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Gus Browning W4BPD
Drawer "OX"
Cordova. SC 29039

Well so far I have not had any gru mbl­
ing about the pro posed "Super WTW",
so I will get going on making up the
OX spots we will count as "points"
for this award. As long as possible I
will t ry to steer clear from t he word
"countr ies" in th is awa rd, beca use we
will most definitely be counti ng spots
th at is not really cou ntries (is all those
" places" on the OXCC " count ry" list
"countries" ?-hi). So that some of you
can start working towards your own
Super WTW I will give you an "ink­
ling" o f some of the places will be.
Every State in the USA, provi nce in
Can ada, licenseing area in Australia,
South Af rica, oblisk in Russia, every
island in the entire world (yes even
Long Island , Catilina, each island in
the Azores group, (or any other
grou p of islands), their separation
wi ll not have anything to do with
if they cou nt o r not in th is awa rd ,
just so they are actually separated.
Every different nationality on the
continent of Antarctica will count
plus both the North Pole and South
Po le, a ll th is plus the usuat OXCC
co un t r ies and there will of course be
othe r p laces added when the final list
is made up and at times others will be
added I am sure, because you cannot
think of everything when its first
being made up. We want this to be
the Award to stop all ot he r Awards !
Anyone wh o get to the top o f our
Supe r WTW can really say that he has
Worked The World.

Now, to the regular WTW Award!
We are going to make some " adjust ­
ments" to our country list, adding a
few here and there, and maybe some
small changes in the ru les. Whe n I
sta rt print ing th e ru les/score sheets
for the new Super WTW , I will also
print the same for the re-done WTW.
May even t ry to combine both of
them in the form of a small pamplet
consisting of a number of pages which
we will mai l to those requesti ng an
applicati on blanks.

The aXing season is with us
again an d I hope the cold weather has
not caught you with your antennas
down. I warned you during all that
nice, warm weather last summer to •get with your antenna because it is
not goi ng to last too long.

Ten meters is aga in showing signs
of coming to life si nce it was on
a summer vacat io n last summer, and
fifteen is going great guns. The lower
frequencies are of course right in there

8

because this is the kind of WX they
love to propagate in.

If you chase OX (you must do it­
you are reading this paqe] and want to
really run up a score you are lucky.
Not to many years ago you did this by
listening hours and hours for that
"new one", sometimes going for a few
weeks to months later on when you
had a sizea ble score. T hese days there
are numerous aids offered you. most
of them at very reasonable charges.
Quite a number of weekly. semi­
monthly , and even a OX magazine.
(t hat's mine l-The OX 'ers Magazine)_
If you subscribe to all these you can
work your OX almost effortlessly !
They will tell you who is active, wh at
times of day they can be expected to
come through, sometimes even they
will tell you if it's long or short path.
Plenty of good QSL info in most of
them. In the fo rm of OX tidbits you
can get htt!e sidelights about the OX
that is active and actually on the air.
You can find out about upcoming OX­
pedtttons. when they can be expected
to show up from their planned points
of operations, the frequencies they
plan to use and sometimes even their
planned hou rs of operat ing, who wilt
be their QSL manager (if they use that
system of QSLing). And many other
ways they can make your aXing a real
" lead pipe" cinch if you read them
carefully and make your OXing plans
accordingly. You can get blank OX
QSL cards to fi ll in yoursel f to send
to that non-QSLing OX station (Ihave
these on hand myself) , and you can
even get postage stamps (to glue on
the above mentioned cards to use a
good waterproff glue so no one can
steam your stamps off ! Then now
you are living in th e day of the QS L
Manager sys tem of QSLing, and many
OX stations have one of them and
most QSL managers give you very fast
service, then you get your cards fast!
Most of the cards come by air (es­
pecially if you send them a few IRe'$..
Naturally a ll these big, talt beams and
th ose kilowatts make for better ax­
ing the " easy way", too. About all I
can say is; You modern OXers have it
made if you use all the OX aids thats
available to you. A lot different than
when I was after OXCC certificate
number 4 - which I fina lly made after
beat ing my brains out , sneaki ng home
during the d ay, st aying up, sometimes
all night. Oh yes! You can get those
OX stamps from W2AZX. He has
stamps from most fo reign countries.
Then as another OX aid don't over­
look such associat ions as the WWOXA,
and then there are a number of "on
the air " OX ne ts you can call in on
after they say - "standing by for any
non-member stations (or some other
similiar instructions). Always remem­
the OX station is "running the show"

and you play ball by h is "ru les" ! !
After readin g the vario us propagat­

io n prediction boys charts and com­
ments I have come to the conclusion
that the present sunspot cycle is very
very near its minimum. maybe it is
a little past the bottom. They have
to wait a white after the bottom has
passed to be sure the spots are on the
actual increase and not just a tempo r­
ary thing. Lets all hope for the best
because without those sun-spots the
OX is just not there. But we have to
admit that if the minimum has now
passed it certainly didn 't kill off all
the OX because the past few years
a lot of qood OX has been worked
We should know pretty soon now if
we are in for more and better Ox.

We now have someone living near
Mount Athas. Our good friend W3CA
has moved ove r there only about 25
miles from the Mount Athas border,
in Greece. He has the causlqn SY5 MA
and have been quite busy , givi ng out
a new country to a lot of Dx'ers.
His QSL manager is W4KA.

A group of VQ9's from the
Seychelle Islands made a successful
OXpedition to the island of Farquhar
a few mont hs ago. Quite a nu mber of
thousands of contacts was made. To
get from one island to another would
seem to be a very simple task, but
the business of getting a boat at a
reasonable price can be a " lingering"
thing that can st re tch out for months.
I know because I have "been there" .
The boat owners will promise you
almost anything, and then they start
the " putt ing off", till next week and
if you stick with them you might
eventually get to that other island.
If you just want to stop by an island

fo r a few hours or maybe lh d ay or so
it 's easie r, but when you want to be
on the island for a few days or longer
you have "problems". The various
boats that go between the islands only
make a brief stop at each island and
they are wide apart stops, the nex t
boat may be two or three or more
month s away. So don't be to critica l
of the delays in some of the plans of
the boys over the re. Things move
slow on most of these islands and the
boat owners are not an exception.

If you are a real " OX'er" you
might sta rt tu ning between 14280 to
14290 k Hz every day between the
2230 to 2400 GMT. The VffloXA
meets there and you can get in on
some good OX tips. even at times
a good OX station may call in and
work all those on freq uency before
he moves away (or to bed, or work ,
etc. )

We still need some WTW and late r
on our new Super WTW checkpom ts.
Maybe your club would be interested .
Drop me a line for details please.
That's it for now, CU next mo.
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ECHNICAL 10 : 'ROUP
The Technical Aid Group isa group design of equipmen t, computer pro- William Welsh W6DDB. 28 14 Em-

of hams who have indicated a willing- gramming, and signal circuit (failsafe) pire Ave.. Burbank CA 9 1504. Elec­
ness to share their knowledge and design . tronic engineer. Beginner's problems,
skills with o thers. They have volun- John Teich WB2JAE! fj Ruddock , code instruction, theory and regula­
teered to be of service to fello w hams Cal Tech . Pasad ena CA 91109. Novice tions.
and do so withou t co mpensa tion. If and rig problems, so li d sta te and logic Ken Kiln /if W.?G)'F. Box 39.
you have a technical question. loo k circuitry. Cli nto ndale NY 12515. Televsion
over the list to see who has compe te n- David Felt WB6ALF, P.O. Box 261 , engineer. TV video, logic. and digita l
cy in the area of your question, For Sierra Madre CA 9 1024. Electronics techniq ues.
many of the TAG members, descrip- engineer. Qualified help in logic, digl- Tllm (I'// I/m /l fltllrt ;. 2522 S.
ticns of all areas of expertise would be tal and analog design, solid state, AM Paxson Lane, Arcadia CA 9 1006.
lengthy, so an abbreviated desc ription and TV. Com mu nicatio ns engineer. RTTY,
is given. When sta ting your problem, R o bert Gro h WA2CKY, 65 Ro x- TV , A M, SSB, VHF anten nas, trans.
give as much information as possible borough Rd ., Rochester NY 1461 9. mitters and receivers for HF through
and clearly state the d iffic ulty. En- Commu nica tions engineer. Bo b can UHF, so lid state, and general help.
close a SASE for reply . len d a hand in HF and VHF transmit-

For those hams who have a desire ter and receiver design as well as Br~~e Creigh to.n. WA5JVL. 2517
t o share , the TAG is the thing for you. solid-sta te logic and d igital techniques. M~talfle Ct:, Metairie LA 7000 2. Elec­
Send a brief note requesting the mern- Carl Mil/er WA 6ZHT, 334 Paragon tncal engme~r . Antenna~, N~voice
bership form, fiJI it in and send it Ave., Stock ton CA 95207. Computer probl:ms, solid sta ~e , logic , digital
back. It asks a few questions abou t techn ician. Carl's specialty area is techniques, test equipmen t , and gen-
you r qualifications, and there is a solid-state Q RP. eral help .
check-list to indicate your fields of George Daugbters WB6A IG, 1560 Tom Bo.rok WB2PF Y 2 15-33 23
compete nce These cover all modes KI h D S I CA 94087 Rd ., Bayside NY 11360. Student.o . amat r., unnyva e . T ' . 11 lifi d h I
curren tly used by hams, an tenna de- Research associa te . HF transmitter N°~ IS es~ehc" hY 0 qua Ibe

l
to ~ Ph

sign and theo ry transmitter and re- d . sse d lid ovrces Wit t en pro ems Wit, an receive r, , an so I sta te , are I itt d . HF d
cetver desi gn for HF, VHF, and UHF, George's fields. ransnu en an receIVers,. an
logic, ICs, general help , and o ther D. Hausman VE3BUE. 267 North. VH~ antennas, HF receivers, test
areas As more members are added PI W I 0 . C d equipment, and surplus, Morse code. . . • crest . a ter 0 0 . ntano , ana a. instruction
thelI. names and addresses will be Studen t. Novice transmitter and re- R . T I K9ALD 28 1I
published. ceiver. problems as well as logic , digital WiIIi~~erSt ., alh~~paign It' 6 1820 .

Rob ert Perlman WB2 VR W. 3 techniques and ICs E ' R . deot wtth AM
Josten Place, Hudson NY 12534. Elec- Hugh Wells W6WTU. 14 11 18th St., SSnegmee r,' oger l~da ,ep

" WI I . . d'
tri I . . tudent W·U h I 90226 EI ' an ennas. SOIJ s a e , ogre ann ca engmeermg s u en . I e P Manhattan Beach CA . ec- di it I t hni IC' t .. h N . it d . .. . . h Igi a ec mques, s, es equip-
wit ovrce transnu ters an receiv- trorucs Instructor Hugh can he lp Wit d th I h I

I f b
. . h . ' ment, an 0 er genera e p.

ers, and any he p or egmmng ams . AM . Novice problems, VHF-UHF re- O' G f shei WA6UY D 1427
oThoma s Laffin W1FJE.. Box 13~ , celvers and converters, solid state, test W. ;:;k ~~. ,s ~~i CA 95240. TV

Hillsboro NH 03244. Radio comrnuru- equipment FM and repeate rs and hnici 0 · · bl f . ti. o. 0 • • ' , tee ructan . m s IS capa eo assls 109
cations technician . Special aid to ex- general help . II fi Id f t k DC.' In a ie s 0 ama eur wor ,
CB~rs and those who nee~ terms In Charles Hill WA 7LQO, 4005 Camp- through UHF logic as well as Novice
eastly understood terms; ald to Nov- bell St ., Baker O R 978 14. Student . hi '
ices and Techs interested in MAR:S. TV, Novice transmitter problems , and eJ~hn A l len KIFWF. 11 2 Edgemoor
RACES, CD, and CAP.; how to build logic. Lane, Ithaca NY 14850. Technical
a~d scrounge pa~ts ; assistance on ham Jolin Perhay hiA ~D(; hI. Ro ute 4 . director. John 's areas of assi stance are
history , ATV, microwave, and general Owatonna MN 55060. EE technician . VHF and UHF antennas, receivers,
help . John wi ll help with RTTY . AM , SSB. and transmitters, solid state and digi-

ltill/Jllly fl/WO(It.'. 144 7 Old Salem Novice gear, HF transmitters and re- tal techniques. ICs, and SSB.
Ct., Birmingnarn MI 48009. Works for ceivers, solid sta te. ICs. and test equip- Eugene Flemi ng hlMIMK. 1327
Lafayette Rad io . Specializes in 2M ment. Prairie Rd.. Colorado Springs CO
FM, solid state, VHF/U HF antennas, R O il 17lOlIr} S W8QYR/ 6. 1928 S. 80909. Radio and television repair
receivers and transmitters. Beverly Glen Blvd .. Apt. 12. Los ex perience. Euge ne will be glad to

J. Bradley Flippin K6HPR , 116 Angeles CA 90025, tel. 556-2 72 1. help with HF transmitters. receivers
Montecito Ave., Apt. M., Mon terey Comme rcial communica t ions experi- and test eq uipme nt. In additio n to
CA 93940. Electronic enginee r. Help ence. Ron is wi ll ing to assist with letters . he will acce pt open reel tape
with RTTY. data processing and pro- beginners' problems, theory and regu- and bra ille co rrespo ndence.
gramming, general. lat ions. R oger A. Haim hlB9BDP. 2753 W.

Ira Kavaler WA 2ZIR , P.O. Box 54, J im Jin dri c k WA 9QYC, 801 Coyle. Chicago IL 6064 5. Electrical
Flatbush Sta., Brooklyn NY 11226. Flo rence Ave., Racine WI 53 402 . Con- engineer. Roger co nducts Novice and
Electrical engineer. Assistan ce offered suiting engineer. General help as well Genera l Cla..s code and theo ry courses
in theoret ical aspects of electricity as HF, VHF, and UHF antennas, and will be happy to assist those
and electron ics from de to UHF, transmitters, and receivers. seeking licenses.
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,3 REPEATER ATLAS REGISTRATION
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ER're PL RTTY PATCH
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1800 calls in at least 74 countries. All
stations who have not yet repo rted
their OSCAR 6 operating activity are
urged to send their reports to
AMSAT, Box 27, Washington, D.C.
20044. In retu rn, you will receive an
AMSAT-OSCAR 6 QSL card and a
Satellite Communicators' Club Certi­
ficate. Work is now progressing on

Michael Frye WB8LBPAMSAT-OSCAR-B, wh ich is now aD-
640 Deauville Dr. proved for launch next spring.
Dayton OH 45429 October 15 marked the first-year

birthday of AMSAT-OSCAR 6, arne­
teur radio's newest and longest fife­
time satellite in space. The spacecraft
continues to operate successfully,
having surpassed cur li fetime objective
of one year.

Ouring its first year, it is estimated
that on the order of 100,000 or more
contacts have been made through
AM SAT-OSCAR 6's two-to-ten meter
repeater, and amateurs in at least 72
countries have been participating in
this new mode of amateur communi­
cations. Experiments have been con­
tinu ing in order to learn more about
rad io wa·,e propagat ion and space
communication techniques, and the
American Rad io Relay League and
NASA are now working together to
use OSCAR in the schools .

For ma ny of us, the past year of
sate ll ite activity has been one of ex­
citement, fulfillme nt and learning, as

AMSAT
NEWS

On October 15 this message was
read over OSCAR 6, around every
portion of the earth commemorating
OSCAR 6's first birth day .

" This is an official bul letin from
AMSAT concerning the sixt h amateur
radio satellite launched one year ago.
After one full year of operation and
over 4500 orbits in space, t he
AMSAT-OSCAR 6 spacecraft appears
to be in good shape in spite of some
battery degradation. It is expected
that the satelli te will continue to
rema in useable for some months to
come. As th e battery becomes weake r,
it will be increasingly importan t that
everyone cooperate in using the satel ­
li te repeater only during the scheduled
ON periods. AMSAT mainta ins an
OSCAR 6 Users List of sta tions suc­
cessfu lly communicating through the
satelli te. The list now numbers over

CA WR6ACU Fresno 146.34-146.94
CO WRIA,CM Denver 146.04-146.64

444.6-449.6
CO WRIA,CL Ol rrvtf 146.04--146.64

146.2..... 146.88
fl WR4ADC Dwyto.. 8e-:11 146.34-146.94
IA WRIA8Y Clarindl 146.31-146.91
Il WR9ABe ""'" 223.34-224.94

448.6-443.6
Il WR9AC K Oakllwn 146.28-146.B8
IN WR9ACJ Fl W,yn, ' 46.01-146.61
KS WRIACG Top... 146.34- 146.94
KS WRMCH '-~ 146.16-146.16
NC WR4ADS Beulftill. 146.34- 146.94
NC WR4ACM l enoir 146.25-14U5
NC WR4ACJ Mt. Airy 146.31-146.97
NC WR4ADE Reidfll ill e 146.25- 146.85
NY WR2A.CO Flushilll 141.69-141.09
NY WR2ABO ..- 146.21- 146.8'
NY WR2A BV Sd....o<Udy 146.46-146.94
NY WR2ABZ T~y 14&.22-146.12
OH WRBABD ClM.nd 146.34-1 46.94
PA WR3AC E New HolI.nd 146.01 -146.61

223.34-224.94
PA WR3ACD Chlln:h\'ill. 222.98-224.58
SC WR4AOG e.-I Hud 146.01-1 46.61
SC WR4A8A Cilium'" 146.21-146.88
SC WR4ABB Au" l tlI 146.13-146.73
TX WR5A80 O.un 146.22-14U2
WA WR1ACB Cheh.l il Tl950 146.34-146.94
PANAMA

HP1PC 146.34-146.94
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CONCORD %" VIDEO TAPE RECORDERS
Exclusive sale to licensed Amateur Only

-While they last- NOW

%" VTR (was $1050) $350
%" VTR/solenoid operated (was $1295) $400
Service Manual $ 10

SPECI FICATIONS

RECORDING SYSTEM: Helical Scan, dual rotating heads (long-life pressure
sintered ferrite), 12in.lsec., 30 frames/sec., 2 fields /frame. VIDEO INPUT: 1
volt p-p, 75 ohm unbalanced, composite video, sync neg. VIDEO OUTPUT: 1
volt p-p, 75 ohm unbalanced, composite video, sync neg. HORIZONTAL
RESOLUTION: Better than 260 lines. VIDEO AMP. FREQ. RESPONSE: 2
MHz at higher than -6 dB. SIG/NOISE RA TlO: Better than 40 dB. AUDIO

FREQ . RESPONSE:
50-12,000 Hz. POWER CON­
SUMPTION: 80 watts. RE­
CORDING TIME: 40 min.
DIMENSIONS: 16%x16%x10 :.
WEIGHT : 60 Ibs.
ACCESSORIES INCLUDED:
Empty reel, monitor cable,
power cord, splicing tape.

CONDITIONS OF SALE:

These video tape recorders are sold as new or factory reconditioned. Should
any operating failure occur during the first 60 days after purchase due to
manufacturers' defect, the VTR will be repaired or replaced at no cost to the
purchaser (except shipping charges), by Concord Communications Systems of
Jacksonville. Check with order. Shipped freight collect.

CONCORD COMMUNICATIONS SYSTEMS OF JACKSONVILLE

869 Townsend Blvd. Jacksonville, Fla. 32211
Attn: Jerry Anderson W41QT

Watch for our ad next month featuring limited quantity specials on the
famous Concord vidicon cameras including their hand-held 2/3" separate
mesh view-finder camera. If you can't wait, call Jerry at

(904) 724-6844



well as disco uragement at t imes. The
sixth amateur satellite is another step
toward the goal of an operational
Amateur Satellite Service. As a learn­
ing expe rience, AMSAT·OSCAA 6 has
taught us new operat ing skills, and
th rou!J1 its faults (and our own) has
shown us how to take the next
step - and how to do a better job
next t ime .

AMSAT-OSCAA 6 has verified our
conviction that amateurs are capable
of designing, building and operating
lo nq-tived communications spacec raft.
It is an ope ra tional challenge as we ll as
a design achieveme nt to be able to
successfully maintain the life of a
spacecraft which has a total power
budget of only three watts, for th is
length of t ime.

We are grateful to the National
Aeronautics and Space Administration
for making the launch of OSCAA 6
possible, and to the ma ny organiza­
t ions and individuals who have con­
t ributed either hardware, financia lly,
or their personal time. It is only the
total effort that has made the
AMSAT·OSCAA 6 project a successful
one."

Orbital Information
Orbit Date Time Longitude of eq.

January (GMT) CrossingOW
5539 1 0024.5 53.8
5552 2 011 9.4 67.5
5564 3 0019.4 52.5
5577 4 0114.3 66.3
5589 5 0014.2 51.2
5602 6 0 109.2 65.0
5614 7 0009. 1 50.0
5627 8 0104.0 63.7
5639 9 0004.0 48.7
5652 10 0058.9 62.4
5665 11 01 53.8 76.1
5677 12 0053.8 61.1
5690 13 0148.7 74.9
5702 14 004R6 59.8
5715 15 0143.6 13.6
5727 16 0043.5 58.6
5740 17 0 138.4 72.3
5752 18 0038.4 57.3
5765 19 0133.3 71.0
5777 20 0033.2 56.0
5790 21 0128.1 69.7
5802 22 0028.1 54.7
5815 23 0 123.0 68.4
5827 24 0022.9 53.4
5840 25 0117.9 67.2
5852 26 0017.8 52.1
5865 27 01 12.7 65.9
5877 28 0012.7 50.9
5890 29 0107.6 54.6
5902 30 0007.5 49.6
5915 31 0 1025 63.3

As a side note , amateur satellite
communications have been interna­
tionally approved on:
7.0-7.1 MHz 144-146 MHz
14.0-14.25 MH, 435-438 MH, (AI
21.0- 21.45 MH, 24.0-24.05 GH,
{AI This spec t rum shared wi th another
service; all others are exclusively ama­
teur worldwide. Tele-command re­
quired on this spectrum.

. . .WBB lB?
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lAKE CQUNTY BANQUET
Fo r the 21 st co nsecutive year, the

l ake County Amateu r Aadio Club,
Inc ., proudly announces its an nual
banquet. The date is February 9 ,
1974 , and th e time is 6 :30 p m., CST
(we start on t ime) . Th e place is The
Scnerwood Club, 600 E. Joliet St.,
Schererville, Ind . (two miles east of
At. 4 1, % mil e north of Rt. 30).
Chicken dinner - all yo u can eat­
awards, fellowsh ip, speeches, enter­
tainme nt, gifts. Cost - $6 .00 per
ticket. Come. Bring your wife or girl
friend. Tickets availab le from ticket
volunteers or from the t icket cha ir­
man, Herbert S. Brier , W9 EGQ, 385
Johnson St., Gary, Ind . 46402. Posi­
tively no tickets sold at the door!

Bill Pasternak WA2HVKI6
14732 Blythe Street :!t 11
Panorama City CA

I suspect that most peo ple would
find the ambie nt noise a b it greater
than they normally enjoy, but to my
ear the sound of four powerful Pratt
and Whitney engines is pure music. We
are curre nt ly on board a gleaming
white and blue bird head ing to ward
New York at close to 650 mph. Flying
in any of its var ied fo rms has always
been a stimulant to me and though I
have flown many thousands of miles
both commercially and privately, I
always find it exci ting. I guess that
Richard Bach in his acclaimed book
"Jona than livingston Seagull" ex­
p resses th is fee li ng in words that I
cou ld never hope to duplicate. I can
only equate flight with freedom and
freedom with flight. In my mind the
two are lnseperable. So here I sit at
38,000 feet above the terra in below
sharing my feelings and the latest
happenings in the southland world of
VHF FM with you. It's time to
continue on to the latter.

The lo ngest running co ntroversy in
the Los Angeles area has been whether
or not to permit a .34- .94 repeater.
Since I have d iscussed the pros and
cons of this sit uat ion at length in past
issues, I wont go into them again at
this time. However. in the past few
weeks the situation has taken on a
new twist, one tha t may eventually
make a .34-.9 4 repeater out here a
reality On October 21, the Southern
California Repeater Association voted
to open this previously unassigned
pai r for study of eventually putti ng a
repeater on that channel. It mu st be
emp hasized that this is not a green
light for anyone who wants the pai r to
go ahead and put his machine on the
air. As Dick W60 l D expla ined it to
me , at this t ime th e Se RA will accept
" proposals" for a repeater on that set
of frequencies, and will study them to
see if they meet certain parameters.
These parameters have not been set
yet, but I suspect th at the next t ime
the SC AA tech nical committee meets
they will be worked out. As you can
probably guess, reaction has been
mixed withi n the local ama teur FM
community ranging from cheers to cat
calls, but that was to be expected.
Whatever the final action is on this
question, we have definitely taken the
first step in fin all y so lv ing the .94
pro blem, and the SCRA is to be
commended for its positive action. As
I have said in the past, the SCRA is
one organizat ion tha t is going to ma ke
it. They are not afraid to think posi­
t ive.

A new concep t in supporting a
repeater is being t ried out here, and at
the outset it looks as if it is goin g to
be successfu l. Th e Mt. Wilson Re­
peater Association is unique in many
ways, but its most outstanding qual ity
is that it owns no repeater. It is
strictly a user sponsored suppo rt
group set up init ially to supply
operating cap itol for the WR6AB E
repeater and was the brain child of
one of the ABE users, Bob Thornberg
WB6JPI. It began late last March when
K60QK who owns the afore­
ment ioned machine announced that
he had received permission to erect a
new antenna system atop the tower
they share with one of t he loca l FM
broadcast stations. Funds we re needed
fast to purchase a Stationmaster, du­
ptexer and hard line. In his spare time,
Bob set up a loose-kni t organiza tion
tha t he named the Mt. Wi lson Re­
peater Association, chie fly because
the ABE repeater is located atop Mt
Wilson. One newsletter and a few
weeks late r, he had raised some $1200
and the new antenna with its asso­
ciated equipment was recently in­
stalled.

An idea had been born; user sup­
po rt of a repeater that would not
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Interfe re in any way with either the
technical developme nt or administra­
tive decisions of the repeater's spon­
sor-owner. The users of AB E seemed
to li ke it and this insp ired Bob to
conti nue the MWRA, sti ll unofficially.
In August, the organization sponsored
its first socia l event; a Hawa iian Luau.
Again this event was more successful
than had been imagined by its spon­
sors. By th is t ime the " unoff icial
board of directors" had grown to
include Vic Lifland W6 1WV and Russ
Soloman WA6DUC. Finall y, late in
October, a meeting was held to in
some way fo rmalize the o rgan izat ion,
and dec ide exactly what d irec t ion the
o rganization should take. The out­
come of this four hour meeting was
the decision to keep the MWRA as it
was, but divid ing t he respo nsib il ity for
its operation amo ng a number of
people so as to take some of the lead
off Bob's shoulders. It was also
strongly emphasized that the organi­
zation was to function only as a social
and support gro up and tha t all
we re left to its owner. As a matter of
fact, it was decided that the MW RA
would leave the door open to support
other amateur activities ranging from
a 40 meter CW to a 220 repeater. It
was left to the members to dec ide the
direction. Present p lans call for a
Christmas party, a day at Disneyland
in January and continued support to
WR6AB E. The future may hold far
mo re interest ing th ings t hough , in that
such far-reaching ideas as chartering a
plane for a mass vacation trip to Japan
were also discussed.

Membership in MW RA is easy . All
you have to do is show up o ne day o n
the WR6ABE rep eater and you are a
member. There are no mo nthlv .dues
or yearly dues and the prime objective
is deriving the most enjoyment
possible o ut of our hobby. So, the
MW RA, now an off icial o rganiza tion
with a president, veep and such, will
continue and if things keep going as
they have, it may well wind up as one
of the largest repeater associat ions in
the country. Heck , it already boasts
WB2PQ R in Brooklyn as a member,
and Abe even attended the Hawaiian
shindig . Not bad for a repeatertess
repeater association.

Six meter act ivity in this area seems
to be o n the upswi ng. It seems that
more and mo re peop le are pu lling
those Gooney Boxes, 9gers and alike,
out of moth balls and firing them up.
For those of you who have never
operated six, it ' s a band that co mb ines
most o f the attribu tes o f two with a
good deal more possib ility of OX in
the form of sporadic E and F2 skip.

It' s also a great band fo r mob il e and
its o nly major drawback is in areas
where there is a local TV station

JA NU AR Y 1974

U.s . A REA REPRESENTATIVES
New Mexico/West Texas

Ambrose G. Barry , W4G HV/5
10 10 Juniper Avenue
Alamogordo, New Mex leo 88310

Woidwestern Sta tes
Glo ria M. Ligon , KBW KE
471 60 Condor St ree t
Utica, Michigan 48087

DX REPRESENTATIV ES
BCN Agencies Ptv . Ltd.
178 Collins Street
Melbou rne 3000, Vic toria
Australia

The Wire ~ss Institute of Australia
478 Victoria Parade
P.O. Box 36
East Melbourne, Victoria
Australia

Carlos Rohden
Caixa Posat 5004
Sao Paulo, S.P.
Brasil

Jim Coote
56, Dinsdale Avenue
Ki ngs Estate
Wallsend
Northu mberland , England
Rad io Society of Great Britain
35 Doughty Street
London WCl N 2AE. England

Short Wave Magazine
55 Victoria Stree t
Londo n, SWl, England

Bryan Fogerty
Irish Radio Transmitters Society
9 'oNt!lIington Street,
Dun Laioghaire, Eire

Wireless Services, P.U.Sukhadia,
1/ 16, Shantinath Bhuvan,
427, Sion Road
Matunga, C. Rly.,
Bo mbay 19 , Ind ia

Orion Books
13-19 Akasaka 2-ehome
Mi nato-ku
Tokyo 107, J apan

operating on channel two. As a matter
of fact, I have yet to come across a
sure all around cure for six meter TVr.
(Actually the best me thod I found to
date has bee n SSB. Not that it elimi­
nates TVI , it just makes it a lot harder
for you to be found by your neigh­
bors ca rry ing those kegs of tar and
feathers). Well, let's face it , if we
don't use six it may we ll go the way
11 meters went and you know about

Tama Elec tro nics Co., Ltd.
Towa Building 502
515 Higash i Oizumi, Nerima-Ku,
To kyo 177 , Japan

Sun Electron Corporation
15-20 Takaban-1-chome
Meguro-ku, Tokyo 152, Japan

Kushal Harvant Singh
83, Aulong Road off Stephens Road
Kampong Boyan
Taip ing, Pera k, Malaysia

Go rdon and Go tch Ltd.
P.O. Box 584
Auck land, New Zea land
G. H. Gillman
Sma rts Road
Waikuku RMD
Rangiora, North Canterbury
New Zealand

New Zealand Assn. of Radio
Transmitters

P.O. Box 1459
104 Herefo rd Street
Christchurch, New Zealand

Harold C. Leon
P.O. Box 6 1141
Ma rshalltown, Transvaal
Sou th Africa

South African Radio Publicat ions
P.O. Box 2232
Johannesburg, South Africa

South African Rad io Relay League
P.O. Box 3911
Cape Town, South Africa

J ulio Anton io Prie to Alonso , EA4 CJ
Donoso Cortes No. 58
Piso 50, Letra B
Madrid 15, Espana (Spain)

All Europe,
except Grea t Britain & Ireland :

Eskil Persson, SM5CJP
Frotunagrand 1
19400 Upplands Vasby
Sweden

220. This upswing in local six meter
activity has given me the idea of a
combined AM- FM repeater for the
band and it may we ll become my next
project. The idea is no t new; two
inputs - one AM, one FM and an FM
transmitter. What better way to
stimulate activity o n six and at the
same time introduce the wo rld o f FM
communications and repeater type
operation to those who may still not
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Some months ago I wrote abou t the
cost of driving into New York City.
WA2CUR wrote in with some com­
ments. He writes that it can cost a
bundle to drive into and around the
area , but only if one takes the to ll
roads. He continues as to how to get
around the toll roads as fo llows:

1-80 is abo ut 98% comp lete and the
rest of it sho uld be fin ished off by the
time this appears in p rint. 1-280 was
opened last July , 1-78 is about 90%
complete, the remain ing sections to be
completed are in the Newark area .

He says that if you drive into New
York o n 1·78 (east ) go ST RAIGHT
past the sign tha t says "local t raff ic
only, take 28 7 to NYC-Newark." Do
NO T take 287 to US-22 for New
York-Newark, instead go ST RAIGHT
on 78. It is built for yet another 30
miles or so, and will save you a lot of
time. At its temporary ending the way
to US·22 is well signposted .

Going out of New York Ci ty o n 78
West, you can apparently "sneak"
onto the part that is open before the
rest of the crowd, and also save a tot
of time by getting off of US-22 before
Plainfield and going up a mountain
road on the right.This all takes place
almost at the site of the Greenbrook
34-94 repeater.

Go ing sou th, 1·95 is being rebuilt
for free use. It is already open through
to Philadelphia and crosses the Dela­
ware for free. It wilt run t hrou gh New
Jersey up to 287 and then li nk up
with the old 1·95 [turnpike] .

If you take the New Jersey turn­
pike south, you can get off about
halfway down and take 1-295. It runs
parallel to the t urnp ike and has as
many if not more lanes as th e tu rn­
p ike and is free. It also leads to the
free bridge.

If you are going north to Connecti­
cut. Massachusetts or New England
areas, take 684 to 84. It is much
bet ter than 1-95, is faster, has less
traffic and has no toll booths.
WA2CUR said that he made a few
runs from NYC to Portland , Ma ine in
about five hou rs and to Vermont in
fou r hours taki ng 684 to 84 to 9 1, all
free .

How about that, it just goes to
show how they sock it to the out-of­
iowners. Thank you fo r writ ing in,
WA2CUR, and anyone fo ll owing these

Joe Kauer
1701 East-West Highway, Apt. 205
Silver Spring MD 209 10

K8NLM SERIOUSLY HURT!
A note from ou r very good friend

Frank Warnock K8N LM brings us
some details of his terrible accident at
the Dayton Hamventio n. Frank, who
was the program chairman of the
1973 Dayton Hamvention Midcars
meeting (and who arranged fo r me to
speak to the Midcars peop le th ere ]
was getting things gathered up at the
end of the meeting and the step going
up to the platform turned as he did,
throwing his back against the edge of
the platform.

Fran k was rushed to the hospi ta l
fr o m t he Hamventton and the
diagnosi s was a sp lin te red verteb ra
wit h a crushed disc. He was in the
hospital for two weeks - out for a
whi le - then back for two weeks in
June and two more weeks in July for
an operation on the lower back . Frank
is home again, but it will take a long
t ime to heal.

Friends might drop Fran k a OSL
card at 1109 Graysto ne, Dayto n OH
45427. Frank is a peach of a guy.

TWA SERVES
While on the way to Dayton the

other day I was fed something con­
tai ning wa ter, hy rogenated coconut
oil, sugar, soy protein, isolate, di­
potass ium ph o sph at e , stee rovl­
lactvlate. salt, polysorbate 60, imita­
tio n flavor, beta carotene. What was I
eating?

CX-7A NEWS
Ed Jay, the entrepre neur o f

Signal/One, is back in California, after
some business in Sweden - and in­
fo rms us that he hopes to again regain
the right to manufactu re the rig. The
bankr uptcy proceedi ngs we re held in
late September. Ed says that owners
should be careful abou t repairs o n the
rig - and to t rust au thorized dealers,
but not much else. Don Payne has a
good supply of parts and expe rt ise.
CX-7 books can be pu rchased from
Thomas Advert ising, Suite 2 10, 715
Silver Spur Road , Ro lli ng Hil ls CA
90274. Ed mentioned in particu lar
that some problems had arisen from
CO's buddy, Larry Pace, and CX-7

. repairs.

~i;CONTESTS~

be familiar with it. Your ideas on this
subject wou ld be great ly .appreciated.
Anyone have a spare mountain top
they're not using in thi s area?

Below I can see the famo us
Ver rizano Narrows Bridge and the vast
expanse of the great city of New
York. We are at about 3 ,000 feet and
have slowed to about 180 knots. It
has been a mo st pleasant flight and in
about 10 minu tes will come to an end
when the man in the "front off ice"
plants the mains fi rmly o n "the num­
bers" at good old JFK International.
It ' s a strange feeling seeing th is all
again, but more abou t this next
month when "Looking West" takes a
peek east. Time to fasten our seat
belts . Hello New York, HVK is back!

. . .WA2 HVK

Tom DiBiase WBBKZO
708 6th A venue
Steubenville OH 43952

CONTESTS
Jan. 15-17 DOTC aso Party CW
Jan. 29-31 OOTC aso Party , Phone
Feb.9-10 Ten Ten International

Net Contest
Mar.9-10 Worldwide VHF Activity

THIS MONTH
OOTC oso Parties

The CW Party is from 2300Z J an.
15 to 2300Z Jan . 17 . The Phone party
is from 2300Z Jan . 29 to 2300Z J an.
3 1. Complete rules and log sheets for
SASE to G.G. MaConomy , W6BUK,
Space 45, 36770 Florida Ave., Hemet,
California 92343.

Results of the 1973 New Jersey
OSO Party: Top four out-of-sta te:
WA2FIQ/2.!. WAOT KJ. K lOME.
WB 2RKK /1 . T op f our
NJ - WA2URS. WB2MVI . WA 2EUO.
WB2RJJ.

Results of the 1973 Illinois OSO
Party : T o p five cu t-of-s tate:
WA3 PWLl0, WAIlTAC. WB2HI L.
W6MY P, W3 ARK. Top five Ill ino is:
WB9 G FC. WB9 H A D. W9 LV H.
WB9HHK. WB9JEP.

Results of the 1973 ORP ARCI
Contest: Top ten: K8 BHG, K8EEG/0.
K OF RP/6 . V E3KZ . WB4TN B.
W BODAV. W3A RK. K 2M FY .
W3RYV , WA8VPD. Closest race was
for 8th Pl ace with MFY edgi ng out
RYV by a scant 630 pts.

. . W B8KZD
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The Hamburglar

STRIKES AGAIN!

OH. SUSA NNA

4 8 6 6 968 7
Ob. I come from At-a-bam-a
7 8 6 6 0 '8

With a b an-jo on my knee­
4 8 6 6 9687
I'm goin' to Louis-i-a-n-a
866004
My true love fo r to see
9 : 6 6
Oh Su-san-na,
32 123

do n't you cry fo r me
48669687

For I come from Al-e-bam-a
7 8 6 6087

With a banio on my knee

JIN GL E B EL LS

6 6 6 6 6 6
J in-gle bells, j in-gle bells
6 : 7 8 6
Jin -gle all the way
99 99955
Oh, what fun it is to ride
555 7 45 6
In a o ne-horse o -pen sleigh

QSL
CONTEST

WBGGEX

Ro bert Mielke WB6G EX wins the
January Q$L Contest with a design
patterned after (he can ' t fool us ) the
California Freeway system. Win a one
year subscription to 731 Send your
ent ry to : Q$ L Contest, 73 Magazine
Pete rbo rou gh NH 03458.

1173
1/13
8/73
8173

12/13

12/13
12/73

W3BXL
W82DEW
W3MSN
W82FZU
"....~

W4NT6
mOK6

Clegg 218 No. 12013-1068
se . 826MA No. 208018
Drake ML-2 No. 10582
Telmon,cs 453 Scope
Son. FR-2528 No , 21-4250
Std . src-8S1·SH No. 9725
Std. s,c· 107C No, 2833
TPL PA,6·lDE No . 1092
RP MEA-22 No. 212
Two La''''''' antennas
Swan 210 No. M252616
Std. src·146A No. 208070

AU CLAI R OE LA LUNE

44 ao 68
Au clai r de la lu -ne
4 GOO 4

Mon a-m i Pier-rot
4440 68

Pret-e mot ta p lu me
4 60 0 4

Pour e-c rtre un mot
4 4 4 0 6 8
In the eve- ning moon- light
4 6 0 0 4

My good friend Pier -rot
4 4 4 0 6 8
Lend to me you r qui ll-pen
4 6 0 0 4

Just to write a note

lOUCHIONE
fOllIES

HERE WE GO ROU NO
THE MULBERRY BUS H

4 4 4 2
Here we go round
2 6 6 2 4
the mu l-be r-ry bush

4 8 8 8 8
The mul -ber-ry bush

6 .244 4
The mul-ber-ry bush

4 4 4 2
Here we go round
2 6 6 2 4
the mul-ber-ry bush
488 6 8 4 4
50 ear-ly in the morn-ing

QTH OLD ADR (or mailinglabel)

CHANGE? NAME CALL

To be abso lute ly
ADDRESSsure that 73 wi ll

fo llow y ou to your
new QTH. t'Y to

CITY STATEnoti fy our Su bsc rip- 21P
ticn Department at NEWAOR
least 8 weeks on
adv ance of your
move . Please inclu de NAME CALL
your old address
and call as it appears

ADORESSon yo ur cu rrent
mai ling label - or
better yet , se nd the
label itself . CITY STATE

~

, /73

WZLNI
WA6WOA

WA8GVK

WA 2FSO 6/73
State Un,v. 6/13
01 NV {Albanyl
W4GF 1/73

List from Pasl 1_ ,
Mfr., Model . Se<. No. Owfie'< 1_

AF68 No. 10888 K5L KL 1n 3
PMR8 No. 109 18
M1070 Pw' supply
Trio TR2200 No. 241969 WA2l6V 1/73

Clew 22.. No. 1900-578 WIDHP 2/73

Stand¥<! 826M .No. 112007 WASPCG 3/73

. /73

. 173
FM276 No . 27013-1 141
FM·144,1 0L No . F459
NPC 107m pw, supply
2. 5AJ-IPL Ona n Gen.•
No. 327885
R48 No. 11578G
T4X6 No . 17801 G
W4 _It_Ie< No. 8390
Swan 250 No. F 154806
Swan at IM'I" . sup. No. 0663556
HR-2 No, 04-C2879 W6GSR
56-34 No. 211828
STO 826 No. 011268
HT220 No. GJ7321

V..esu H ·l01
No. 82G 12219,'CW
HR-2 N.:>. 0302030

instructions and getting lo st , w rit e to
WA2CU R.

Changing the subject to more tech­
n ical things, a QRP transceiver using a
direct conversion rece iver can be built
using 8 to 9 transisto rs. Many designs
have already bee n p ub lished fo r th is
type of rig. I have one and have
already worked a thousand miles per
watt using the breadboard version on
forty. These rigs are cheap and can be
powered off flashlight or car batteries.
Could not some scheme be se t up to)
bui ld such r igs and send them to the
developing countries to p romote and
encou rage amateur radio? There rigs
can be built for $10-$20 by the
average ham. Tha t is cheap enough so
the traveler visiting such a cou ntry
cou ld use the r ig du rin g h is stay, and
then leave it t here as a gift to the loca l
club. Since the rig is so inexpensive,
customs duties or entry taxes should
be within reason and su itab le crystals
can be obtained o n the su rplus market
at very reaso nable rates fo r the
simp lest rigs. A fu rther effect of p ro­
pagating this technique will be that if
the developing countries come on the
air using QR P-CW rigs the use of CW
will be given a shot in the arm and a
real incentive fo r operat ing CW will
ex ist. What d o you t hi nk?
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(W2NSDIl com. from p. 4)

whole idea of saving these dollars and
has been making life miserable for the
larger income tax corrowues

Painless Taxes
Since most income taxes are with­

held by the employer, they are money
tha t we never see and is unreal to us.
Our take home pay is our real pay and
that is all that we feel that we are paid
for our work. The much larger num­
ber is some sort of bookkeeping figure
and not real. This is a great system for
the IRS for it hides the ugly fact of
their taking money out of our pocket
quite effectively.

If the old system of paying up
income taxes at the end of the year
was reinstated you can bet that a lot
more people would be uptight about
the enormity of the tax bill and would
raise hell with their Congressmen
about both government expenses and
the IRS ways of collecting them.

For instance, take the short form of
reporting at the end of the year. Tax
experts estimate that this dupes
millions of people out of legitimate
refunds that they would otherwise
get. It is painfully obvious that the
IRS not only wants to keep this
money that was overpaid, but will go
to great lengths to prevent tax firms
from helping people to get back what
is rightfully theirs.

A Boo k is Needed
The horror stories of innocent

people harassed and crushed by the
IRS are so numerous that it would
take a fair sized book just to scratch
the surface . Thousands of people get a
screwing every year and some cases
are so blatant that it is a national
disgrace. The press for the most part is
terrified of the IRS and cooperates by
refusing to publish their stories. The
courts go along with the screwing
through the fear of the judges and the
inability of most taxpayers to defend
themselves once the IRS has shut off
their credit. It is a d irty story and it
needs to be told. Congress must be
awakened to this situation.

IRS NEWS
The November editorial mention of

the IRS and its sometimes question­
ab le actions brought in considerable
mail and phone calls. ..all complimen­
tary_

One reader told about the time that
he had been running a small business
and suddenly got a visit from the IRS
with a demand for immediate pay­
ment of the company's quarterly pay­
roll withotdlnq account. No pay
would mean that the paddlock would
go on the door right then!

Our hero explained that he had
paid the account on time, had the
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cancelled check to prove it, and had
already sent in copies o f the check as
proof that he had paid, in addition to
a second check with a penalty pay­
ment sent in protest. It was difficult
to believe that after paying the bill ,
re-paying it with an alleged penalty,
and including a copy of the original
cancelled check that the IRS was
ready to close his business down.

Eventually he got back the two
extra payments and the fines. You can
bet that this is one chap who has little
use for the IRS people and the way
they throw their weight around.

GIVE 'EM HELL
One of the responses to the Novem­

ber editorial on the IRS persecution
ccrrojex was from a newspaper which
wanted to reprint the piece.
Fine .. . no, great! The more people
who know what these scoundrels are
doing th e better. The way to fight an
intrenched bureaucracy like this is
with truth ... and to get Congress to
put the brakes on.

If you have any local paper that
would like to run this series or any
part of it, we have ed ited copies
availa ble to them which leave out the
business about 73 Magazine which
would only confuse the general pub­
lic. This series is available at no charge
and will continue until the case
against 73 Magazine and Wayne Green
is settled. There is enough data to fill
a book already, and readers are pour­
ing in more every day.

Let's help make this country safer
for the small person and not just for
the rich ... let's get the facts about
the IRS and their dirty work out
where it can be seen.

NEW BAND AVA ILABLE
As the last few holdouts on two

meter AM move on up to the FM end
of the band the lower two MHz is
developing into a wasteland. Experi­
ence has shown us that as soon as
anything like this has remai ned un­
used for a short while th ere are
vultures just waiting to swoop
down ... a la the CB proposal for
amputation of the 220 MHz ham
band, starting first with the top MHz.

Unless some way is found to get
Walker to back down on his firm
resolve to limit repeaters to the top
two MHz and no more, the repeater
channels witl inexorably grow more
and more crowded and the rest of the
band more and more deserted.

Obviously something will have to
be done about this.

It may be that the concept of
simplex channels within the repeater
allocation of the band is a luxury that
will have to go by the boards. Up until
the freeze on new repeaters. courtesy
of the paperwork curtain raised by

Walker. several repeaters were starting
to edge into the channels held back
for simp lex .most of them using a one
MHz split , and most in areas where
the 27 normal repeater channels were
already in use or spoken for.

Obviously it is possible to start
using frequencies below 146 MHz for
FM simplex communications. The
Amsat band has interfered with this a
bit with its no-man's land request for
the 145.9-146 MHz segment.

Perhaps it is time to rethink the
possibilities of permitting some nar­
rowband television experiments ­
perhaps with a 100 kHz limitation.
There are several techniques that are
being developed and they should have
a chance to be worked on over the air.
Limiting them to 450 MHz has kept
any practical development from
emerging.

Some years ago a petition was put
into th e FCC for such experlmenta­
tlon on two meters. The ARR L bit­
terly opposed it and the FCC went
along with them. The main result of
this is that there is not yet a narrow­
band television system, Many ama­
teurs who have done exploratory
work in this fie ld are ce rta in tha t a
true narrowband television system can
be devised which will permit fast scan
television, perhaps even with color,
within a 100 kHz bandwidth! By
opening some frequencies in the two
and/or six meter bands, this break­
through might be brought about . . .
and again amateurs will have con­
tributed to the communications art.

Perhaps you have an idea for some
use to put the unused half of the two
meter band?

ANOTHER REPEATER S ERVICE
A note from Wl RAP suggests that a

special receiver be set up at repeater
sites tuned to the aircraft emergency
beacon channel of 121.5 MHz and
that some system be added to the
repeater so this channel can be moni ­
tored when a pla ne is reported
missing.

This would seem like an extremely
valuable service.

It might be worth while to have the
output of the beacon receiver actuate
a low level tone on the repeater which
would tell all users immedia tely that a
signal was coming in on the emergen­
cy channel , but would still permit the
repeater to be used normally.

Such a service could have expedited
the discovery of a recent crash just a
couple miles from the WR1AAB re­
peater site . When a plane goes down
every minute wasted can be critical in
bringing help to the survivors. If we
were back in the old days when
experimentation and innovation were
encouraged by the FCC, I'm sure that
many repeater groups would go far
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beyo nd a mere warn ing system and
probab ly evo lve a sys tem which wou ld
pinpo int the d irect ion o f the crash
fro m th e repeater. Two repeaters in
one area co uld quickly provide the
coordinates o f a crash in this way.

Ou r repeater sites are ideally
located for th is service and, if we can
get the Wal keru les el iminated , our
repeaters will be back o n the air 24
hou rs a day , which would be im­
porta nt fo r an eme rgency a ircraft
warning detector sys tem.

If any repeater group does set up a
warning system, please be kind
enough to let 73 Magazine know
about it ... and we' ll in tu rn mak e
sure that this news gets to congress,
where it will do us some qood. 73 is
your only channel to congress.

JOBOP
Catc h·22 in th e publ ish ing b iz is

th at you have to have experience to
get a jo b - so how do you get the
experience so you ca n get a job? This
is a tough one for pu blishing is a high
pay biz and worth the effort.

One way to get o n this gravy train
is to find a sma ll remote publisher and
h ire on for peanuts to get your ex ­
perience. If you make the most of t he
opportunity you can come out of it
with a salary well up in five figures ­
ana that's nice, The big magazines
desperately need people who really
know the biz and can produce resu lts.
Ad salesmen ca n name t heir own
price. Ci rcu lation managers do well
too , etc.

Which brings us to some o penings
in the 73 staff fo r people to learn ad
sales, ci rcu latio n, layout and pasteup,
assistant publishing, and th ings like
that . The growth of 73 plus the work
required o n the new magazine that is
being started in a couple o f mo n ths
means that more peop le are needed.

And where better to work than
New Hampsh ire? It 's fantast ic.

C all Yv e tte WA8ULU a t
603-924-3873 if you th ink you might
li ke to give it a t ry.

WHY YOU GET CAL LED
What to do when the FCC ca lls you
up for re-exam

The FCC has been ca lling up Techs
and Cond itionals in fair qu antit ies all
arou nd the coun try. This appears to
be another move by Walker to harass
the t roops and implement punishment
licensing.

When th e letter arrives you have 30
days to get yourself read y fo r th e
confro ntat io n. With a littl e work you
ca n be ready for th em, so don 't
despair and just give u p without even
t ry ing. It just isn't all th at difficult.

First of all you'll want to be s-ure
that you can breeze through that code
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exam ... and that 's the one th at
throws th e h igh est percentage of
appl icants. If you are able to copy the
73 Magazine six wo rds per minu te
cassette code practice tape, the Back
Breaker - 6 (B B-6), you'll have no
problem at all wi th the 5 WPM stu ff.
At $3.95, this is a must. Cond it ionals
wil l wa nt to get th e BB-14 .

One beauty of th ese cassette code
tapes is that you ca n prac tice during
t ime that migh t o therwise just be
wasted such as while you are drivi ng
to and from work , at lunch or even
coffee-break . If you have any wasted
ti me in l ine in wait ing
r o o m s bu ses pl an e s , . .
trains or a du ll job with t ime to
spare, you r little cassette tape p layer
will be worth its weight to you .

Now there is the matter of the
written exam. It doesn't do you any
good to breeze through th e code if
you are going to make a mess o f the
th eory. You sho uld know by now,
hopefully, that 73 Magazine has a
series of four license study guides
available, one for Novice, one fo r
General, o ne for Advanced and o ne
for Ext ra Class license exams. There
are the o nly books available which
cover all of t he mater ial you'll need to
know. They are the only books th at
are up to date. The fact is that the
FCC has recently rew ritten their
exams and this has made most s tu dy
cou rses complete ly o bsolete ...
except th e 73 series ... and th e
reason for th is is th at t hese are the
very books used by the FCC to
prepare the new questions!

The 73 study courses are dif­
ferent ... they teach you the theory
logica ll y and systema tically rath er
than just ex pecting you to me mor ize
questions and answers. O&A books
are ok as long as you get th e same
O's . , . which you probab ly won' t .

The investmen t of $6 fo r the
General Class stu dy course and $4 fo r
the code cassette are little enough fo r
the peace of mind they give. If yo u
give these two aids a chance th ere is
no way you ca n fail that exam. And ,
at $9 a throw, it is worth a b it of an
investment to make su re that you get
th rough the firs t t ime. Who wa n ts the
embarrassme nt o f flunk ing o u t? It
makes it loo k as though yo u cheated
when you took the mail o rder
exam ... so be prepared .

It might be prudent to order yo ur
book and cassette course right now
rather th an waiting for th e axe to fa ll.
If you wait, you could have o nly 30
days to get ready and you' ll be
nervously waiti ng for the post o ff ice
to get your stuff from 73 Magazine to
you, which co uld take a co uple of
weeks, the way things have been
going .. . leaving you precious little
t ime to get ready for the beady eve'd
FCC examiner.

The amou nt o f time it takes to be
sure of passing th e exam is so slight
co mpared to th e years of fu n you ca n
have with ama teur rad io that it is very
well spent. A few hou rs of study and
code practice can pave the way fo r a
li fetime of fun. So make the study as
easy as you can fo r vourse! f with th e
73 study guides and cassette code
co urses.

73 IN THE OSL BIZ
After look ing over the OS L price

lists and doing a lot of close figu ri ng,
it was dec ided tha t 73 might be able
to pull ou t really nice first class OSL
ca rds for a lot less than they are
ava il able from most pri nters. Of
course 73 has the advantage of having
the latest in typesetting equipme nt, a
p ro fessional photctvposi tcr, an art
department, a comp lete darkroom set­
up, and an in-ho use printing depart­
ment.

Three ca rds were designed and the
first ad for them ran in th e October
issue of 73 on the back cover. The
response was immedia te a nd
hearten ing. Hundreds upon hundreds
of o rders came pou ring in.

Th e ex t reme ly ex pensive and very
d ifficult to f ind heavy we igh t Chrome­
coa t paper had bee n o rdered before
the ad came out, but with paper in
short supply the delivery kep t bei ng
put off, week by week. Eventuall y the
truck pulled up wit h the b ig box of
paper. The excitement was sho rt lived
when it was d iscovered that one end
of the box had been bro ken in sh ip­
ment and much of th e paper rui ned
by wa ter Bac k it went.

A rep lacement bo x of paper
eve nt ually arrived and th e team got to
work ca tch ing up with the OS L
o rders. By th is time the art depart­
ment was deep ly involved with getting
the December issue ready for pu blica­
tion, so anoth er week went by before
they could get c racki ng.

Once December was done th ey got
the artwork ready fo r t he cards. First
came the picture of the world in blue.
Since ten ca rds were going to be
ganged up o n the press to keep th e
cost lo w this mea nt mak ing ten nega­
tives of the wo rld and pu tti ng them in
p lace for th e blu e p rin t ing p late. Biff
Mahoney , the head of the p rint ing
department, ran o ff the blue p rinting,
then the 050 informa tion data on the
back of the cards. Th is info was set on
the composer, pasted up by an art ist,
and shot into ten nega tives on the b ig
p rocess ca me ra, stripped into the final
position, and the printing plate made
by a photo process,

The ca ll letters for each card were
set with a photo tvpositor and pasted
into p lace o n a large dummy sheet so
they would appear exac tly in the right
p lace on the ten ca rds later on . Then
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Memory Matte 8000
IC·30
IC·60
RP Synthesizer MFA 22

P' oce - S2 pe, 25 .....orm for non-comr.-c,.1
..... S IO PO!< 25 ......m for bus'ness we<>lu 'es No
d, spl.v ads A. ageoc V d ,~unl Inc lude YOU'
chKk "" 111 oroe- .

Of/adl'ne foo ads 's th e 151 of Ihe monlh two
monl hs 0"0' 10 Dubhe' Hon. FO l e ~B'nl'le ,

Jan uary 1s t 's the deadhne 10 ' th e Marc h 'SSue

wh,ch ... ,11 lw:' .... tled On th e 10 t h of Feb'ua'y ,

TvPfl co py Ph...... and punc l ua l e e ~act ly as
yo u ... ,sh ,I to appear _No all -capolal ads

We ... ,11 be Ih., ,udge o f su llab,h t v of ad. Ou'
.espons,b ,l ,ty 10. "" "" e. l....m. o nly 10 1''' '11
,nq a co rrec t ad ' '1 a la le . ,ssue

Foo $ 1 e ~lfa we can rna" Haon a ,eplV bo. la ,
yo u ,

We cannOI chec k on lo each adve." .... . $0 C....eal
emptor _

,-\ CTln: IL" IS - month ly mailer of
reconditioned and new equipment
spec ials. Sell - buy - trade. Write:
Associated Radio, 8012 Conser, Over­
l and Park, Kansas 66204. Call :
913·381·5901.

FI{EE BOOK About Digita l Logic and
Computers, and how you can design
and bu ild your own . EEW, Box
8204·CC, Pittsburgh PA 15217.

"UOi\' A:'Ii I) BOH" discount prices
plus full warranty. Call or write fast
quotes. All items new, guaranteed.
SBE 144 199.95; Midland 13500
2MFM 15W mobile 219.95; 13509
W·T 2W. 209.95; SBE450TRC, con­
verts 2M-3/4M 149.00; 20% plus off
li st : Hygain TH6DXX 143.00; Mosley
Classic33 124.00; Ham-M 99.00;
TR44 59.95; Belden Bwire rotor cable
8448 1Od/h; Hygain 400 rotor
(230.00LI 179.00; Bccnd. rotor cable
19ri/h ; 15% off list Triex , Aohn
tower; 3/16" cable clamps 18ri ee:
No.15 antenna wire 1.95/C; Motorola
HEP 170 epoxy diode 2.5A/l000PIV
29<1, 25.oolH)(J lot; .001MFD!1 0KV
doorknob (CDE) 1.95; Hammarlund
HF50 1.95; Motorola semiconductor
data ser i e s 7 .50; Sorensen
ACR2000VA AC regulator 150.00;
write quote Swan, Eimac, Drake, Ken­
wood, Tentec: Calrad KW SWR­
relative power dualmeter bridge, to
150MHZ 15.95; all items guaranteed.
Free fl yer. Prices fob Houston, in­
clude postage with small orders, ex­
cess refunded. Madison Electronics,
1508 McKinney, Houston, Texas
77002. 713/2242668 nite/weekend
71314975683.

CO\ II'I.E1'E STATION': First 5350
takes Heath SB·l0l with Xtal Fi lter,
AC Power Supply, S8-6OO Speaker,
S8·640 LMO, Astatic 10-D P-T-Talk
Mike. Hustler Antenna with 80 Mtr.
Coi l. WA2MQI - Glenn Commons, 12
York towne Court , Prince ton ­
Junction, N.J. 08550.
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EQUIPMENT FROM 73
The following list of gear, unless

otherwise noted, consists of brand
new equipment purchased for testing
purposes only . Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
considerable discount on a first-come­
first-served basis. Please send Money
Orders or Certified Checks only to 73
Magazine, Peterborough NH 03458.

Cap Com 40M solid state SSB xcvr
5150.00

Gladding 12V power supply 560.00
SBE Scanavision $650.00

Midland 13500 2M xcvr 5200.00
Midland 13509 220 xcvr 5200.00
Tempo CL-220 220 xcvr 5200_00
Clegg FM·21 220 scvr $255.00

TME·H·LMU 16 channel rcvr $255.00
Digital logic-clocks $80.00
Dycom 2M repeater $425.00
Wilson 7 element 10 and 15M beam
p ick up only 5250.00
Walter 60A power supply 5105.00

Robot Monitor 5265.00
Robot Camera $265.00

Pickering KB-1 kevobard $200.00
TPL 502·8 2M amp l W/4rN1 5110.00
TPL·5022M amp lrN1 /45W 590.00
Heath HWA-202·1 $30.00
Heath HA-2022 amplifier 570.00

Gladding 8 channel scanner 5110.00
Gladding HI Scan 5150.00
Regency TMR -8-U Scanner 5140.00
Tempo fmh charger 525.00
Heath FM-2102 wattmeter $30.00
GTX-2 FM rcvr 5225.00
Newsome 2M KW amplifier $350.00

Heath IC-2009 calculator 590.00
SBE 450 FM xcvr 5340.00

Mitscalculator with ac adaptor andcase
$130.00

$320.00
$450.00
5400.00
5225.00

IIEATI1KIT S8-102 , CW fi lter, AC
and DC suppplies, mobile mount, re­
mote LMO, speaker, manual, asking
5475. Heathkit SB-110, AC supply,
speaker, manual , 5225. Also HaIH­
crafters HA·1 kever. 550.· All good
cond ition. John Boston WB4RUA,
Box 354, Calhoun, Georgia 30701.
14041 629·3048.

\U: BU't' -late model Collins-Drake­
Swan. Top prices cash. Associated
Radio, 8012 Conser, Overland Park,
Kansas 66201 . Call: 9 13-381 -5901.

GOOI) ~.:\\~ - The SRRC Hamfest
June 2, 1974 at fabulous new site in
Princeton , III i n ols Fairgrounds.
SRRCIW9MKS, AFD No.1 , Box 171,
Oglesby, Ill inois 61348.

FOR ~"I,E - Pearce -Si mp son
Gladding 25 Full y equip with cry stal's
for $189.00. G. Smith, 340 Granville,
Bellwood, II. 60104.

II A I. I.ICRAFTER. HT·33A. 1KW
Amp. 5225. SX·101A with Product
Det. (Factory Sch.}, $175. Both mint,
wit h manuals. W1JSS. 617-762·5252.

GREATEST of them all! That's the
ARRL 1974 National Convention,
sponsored by Hudson Amateur Radio
Council. Remember the dates - July
19, 20, 21 at the Waldorf.Astoria,
New York City . Three days of ex­
cit ing events}! Wide array of demon­
st rat ions, exhibits and forums featur­
ing latest in FM, SSTV, ATV, RTTY,
FAX, Satellites, Antenna design, Tran­
sistors, Integrated Circuits, DX,
MARS, ARPSC and much more.
Something to do every exciting
minute for YLs & XYLs-Tours,
New York sightseeing, visits to popu­
lar TV shows, Parties, Fashion ShOM o
Meet the ARRL President, vlce-p resi­
dents, and all 16 Directors! Famous­
name Speakers at Saturday Night Ban­
quet! Everything for the Non-Ham,
New Ham and Old Time r. For Info,
Contact : AR RL Convention, 303
Tenafl y Road, Englewood, N.J.
07631 .

....B-3.t .... mEIl-\:'\() TR":\SCEln:R
75-15m, built in AC/DC supplies p lus
never used mob ile mount. Total oper­
ating time on rig near 20 brs., almost
brand new! Sorry, no microphone.
5225. Ron Subka WA9FPP/l , Russell
Stat ion Rd., Francestown NH 03043.

II:\\I\I:\R U J" 0 SP-Boo " Super-Pro"
0.54-54.0 MHz 5260. AN IFRR·59
Diqitallv-Tuned Receiver 2-32 MHz
5700. Free delivery within 75 miles.
Alan Frisbie, 381 Prospect ,
Cambr idge , MA 02139 .
61H4n652.

C.-\LClJLA1'OR OW;'IiERS: Use your
-s-x-e- calculator to compute square
r oots, tr igono metric funct ions,
logarithms, exponentia ls, and more!
Quickly , Accurately , Easilv l Send to­
day for the imp roved and expanded
edition of the fi rst and best calculator
manua l - so ld throughout the
world . .. only 52.00. Absolutely un­
co n d it i o n a l mone y -b a c k
guarantee - and fast service! Mail man
Optics and Electronics, Dept; -E1, 836
South 113, West Allis, Wisconsin
53214.

WANTEU: Motorola S-1056/57/58 or
59 test set . A lso, G.E. test set or
adaptor to use Motorola test set on
G.E. units. N. Swan RR2, Lud ington,
Michigan 49431 .

I'ACE SC:\ .\.'iI.'iG RECEIYER Model
216 with 94 crystal, 5110. Anthony
Parker, 65 Belvidere Ave., Holyoke
MA 01040.
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" I I.on·: TilE H:\;\,JO" my latest
Stereo LP 36 tunes Dixie to Classic
banjo solo $4.95 PP. Richelieu, The
Banjo Man, W9JS, 2 15 S. Washington,
Wheaton, III. 6018 7.

S WA I' Ranger 11 -41 ·for Gonset
G·28 - mint condition. Write W3TEC,
2045 E. Wakeling St., Philadelphia PA
19124.

FREE with the purchase of a new
Genave GTX -200 at $259.95: 18
crystals of your cho ice. Send cashie r's
check o r mo ney order for same-day
shipment. Fo r equally good deals o n
Drake, Standard , Clegg, Regency,
Hallicrafters, Tempo, Kenwood, Mid·
land, Ten-Tee. Galaxy, Hy-Gain , Cush­
Craft, Mosley , Sony, and Hustler,
write to Hoosier Electronics, your
ham headq uarters in the heart of the
Mi dwest. Become o ne of our many
happy and satisfied customers. Write
o r call today fo r our low quote and
try our individual, personal service.
Hoosier Electronics, Inc ., R. R. 25,
Box 403, Terre Haute, Indiana 47802.
(21) .894.2397.

(More W2NSD/1)

the names and addresses were set on
the composer and pasted into place.
When ten cards were done a negative
film was made of the who le sheet and
this was used to make th e printing
plate.

The cards wen t through the press
for t he third time blue fo r the
worl d o n the fro nt blac k for the
QSO informa tio n on the bac k, and
black for the call , name and QTH on
the front . The result was fanta s-­
t ic - one of the most beautiful cards
ever. They take quite a bit of time to
do, even when everything is at hand
and the art department isn't tied up
with 73 fo r you have to wait one o r
two days after each run th rough the

•
press to let the in k dry thoroughly so
it won't smudge or offset onto the
card next to it.

The last step is to cu t the ten cards
apart, package them , _. wh ich is
another whole big deal getting the
little boxes for shipping them .. . you
have to buy these by the tho usand s!
At long last they are picked u p by
UPS or ta ken to the post office and
away they go. You know the postage
runs around a dollar on a bundle of
250 cards? Perhaps the $6 price tag is
too low for 250 ca rds.

It is hoped that these low priced
attractive ca rds wi ll help get more ops
back in to QS Ling. , . it's the con­
siderate thing to do.

POPULAR 73 CODE COURSE
It looks like 73 has done it again!

The fetters of congratulation have
been comi ng in from users of the new
73 Morse code cassette stu dy course.
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SP6UC)-J X.rack mounting, manual­
$250. HT20 AM-CW Transmitter­
$50. H13BAC, manual , 34/94, dry
batteries - $60. WB2YS R/3, Novas,
422 Chero kee St., Beth lehem, Pa.
18015

OAYTO;\, IIA~" ' Ei\TH>:\ e xpands to
three days April 26 , 27, 28, 1974 at
HARA ARENA and Exhibition Cen­
ter . Brochures mailed March 15th.
Write for informatio n if you have not
attended the last two years. P.O. Box
44 , Day ton , Oh io 4540 1.

SAtE: Collins 755-3 AM and CW
filters. Matching speaker 5350.00,
SB-4oo $175.00. All crystals best con­
d ition . Clarence WB(I-l DM, 1004 So.
Garfield, Denver, CO. 80209.

EXI'EHI EN CEIJ RAIIiO COliN·
S EI.O IL 19 year o ld Extra Class pre­
med student with experience as
YMCA radio instructor desires posi­
tion at camp during 1974 season.
Sanford L. Silverberg WA3RJV, 9
Summer St.. Bradford PA 16701.

Most readers repo rt being able to learn
the code with one playing of the 90
minute cassette , wit h but two or three
errors during the ent ire time . Over and
over the letters tell of trying other
c ode cou rses and being di scouraged .

One aspect that seems very popu lar
is the lack o f any need for reading
anything. There is no complex book
of instructions, no ch arts, nothing
mu ch to read at all , just a simp le
cassette wh ich can be used anywhere
at any t ime . The casse tte gets right
down to the business o f teach ing you
the code with the simp lest and fastest
system yet devised .. . with no long
wi ndy exp lanations. Within fi ve
minutes you are sta rting to copy
whole words right in you r head .

The individu al characters are sent
on this cassette at about 12 words per
minute, but the spacing betweensrhem
brings the overall speed down to five
words per minute. This is most helpful
late r on when you are going to 13 per
for you r mind is al ready used to the
faster characters and all you have to
do is get used to t ranslat ing them a bit
qu icker. A letter sounds comp lete ly
different sent at a five word per
minute rate and at 13 per, so most
amateurs have to relearn the whole
code when t hey speed up, maki ng it
much mo re di fficu lt to do . . , and
discouraging ma ny t o the poin t of
glvmg up .

The first mention o f the cassette in
the October issue of 73 was in a brief
paragraph in the editoria l and, since
almost all readers of 73 are already
licensed , not much was expected of
the whole busi ness. Again the pull ing
power of 73 was not properly

VE RY I:\'TER ESTl i'li G ! Next 5 isues
$ 1. " The Ham T rader" , Sycamore, IL
60178. (Ask about o ur " HAM EQUIP­
MENT BUYERS GUID E" covering
Rece ivers, Transmitters, Transceivers,
Amplifiers 1945- 74 . lnd ispensable fl

SE LL: All issues of 73 Magazine. All
offers considered . John Hill W4WXJ ,
2885 Lyncrest Dr. , Nashville, TN.
372 14.

SELL: Toucbcoder with rnernorv,
typ ewriter keyboard sends perfec t
code all speeds, neat . $145 .0 0 post­
paid , no trades. SASE for in forma­
tio n. Stuber W8PJ H, Amherst , Ohio
44001.

1\.1..\1 and ~1:\D1S0 ,," ELECTROj'li IC~

present the finest VHF -UH F an­
tennas. 144-148 MHz 7 EL to 16EL;
9EL 31.95; 14EL $5.95; 16EL 49.95;
420-450 MHz. 14EL 19.95; 27EL
41.95 ; Write fo r li te ratu re. Prices fob
Houston, include postage with order,
excess refunded . Madison Electro n ics,
1508 McKinn@y, Houston , Texas
77002. 713/2242668 Nits/weekend
713/4975683.

rec koned with for the orders fo r the
cassettes came rushi ng in and th e
scramble was on to ge t tape cassettes,
borrow tape recorders, and work
around the c lock to turn out the code
cou rses.

Eventually we will have a profes­
sional tape duplicator that will knock
off these SO-minu te tapes in about 11
minutes, recording bo th t racks simul­
ta neously . We'll no doubt be able to
do better at buy ing blank tape than
the local department store .

THE BACK BREAKER
While the 90 minute cou rse does

give good practice , the largest part of
it is sent at 5 words pe r m inu te and in
plai n te xt. It was fel t that a person
really should be ab le to copy at six
words per minute a nd copy five
c haracter groups comfo rtably before
taking the FCC exam. Th is marqin for
error would help to take care of the
ne rvousness facto r that shoots 50

many o n their f irst test . Whe n y ou ca n
copy six wo rds per minute of mixed
groups of let ters, nu mbers and punc­
tua t ion, then you are read y . . . really
ready .

Thus was born the BB-6 cassette
- the Bac k Breaker six words per
mi nute st udy cassette. While you
should spe nd so me t ime copying t h is
code o n paper, the fact is that you ca n
get your speed u p very we ll by just
copying in your head while you are
driving, eatlnq lunch, or pre tending to
work (wit h an earphone) ,

Both the basic code course and the
B8 -6 sell fo r $3.95 postpa id. A few
readers have written in asking why the
low p rice when most casse ttes o f th is
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length sell at abou t dou ble that price.
The answer is simple." we want
mo re hams. If we are unable to get
tape at so me better prices th e price
may have to go up a bit , but we'tl
hold it as long as we can.

13 PE R
The ha rdest text in ama teur rad io is

th e General code test where you are
required to copy 13 words per
minute. There are two reaso ns why
th is is such a chore. F irst ly there is a
hump at around ten words per mi­
nute which req uires you t o change
from translating the di ts and dahs to
a n automat ic recognition system
where you " know" what t he character
is without think ing about it. Once you
have to thi nk you have lost the ball.

The second fac tor wh ich trips up
amateurs on th is test is the terror
factor. The Novice o r Techn ic ian five
word per minu te test is usually ad ­
ministered by a friend o r loca l ama­
teu r and the pressu re is low. The 13
per is laid on you by a steely eyed
FCC examiner and panic is oftensthe
ru le, shuttinq down what li ttle brain
power you migh t have bro ught to help
you think. Thus, if the code is not
ent irely au to matic by th is t ime , there
is no way th at you wil l be able to get
your frozen brain to translate even a
simple dit for you.

To help with this p roblem we have
devised a very nasty 14 words per
minu te cassette with five character
groups so you 'l l have no way of
me morizing th e material no matte r
how often you use o r re-use the tape.
This is brutal at fi rst for the 6 word
per minute translator, bu t persistence
wil l always win ou t and eventually
you will be breezing along with this
cassette.

The FCC ex am will so und slow to
you after you have mas tered th is
cassette. It will sou nd so slow that
you'll be writing us, as so many o thers
have, sayi ng that the confidence you
got with the first slow words of the
exam made th e whole th ing easy and
even took most of the pressure off the
writte n pa rt.

Th is cassette also sells for $3.95.

20 PER?
We're work ing o n it.

KOHOUTEK NET
Comet watchers throughout the

solar system will be celebrating the
visit of Kohoutek and W21 KQ sees no
reaso n why rad io amateu rs shou ld be
t ra iling behind. Clubs setti ng up ama­
teu r radio exh ibits at Kohoutek even ts
are invited to join together on 14300
kHz or 3900 kHz at 0000z.

West Thomas W21 KQ publishes a
newsletter called SynergyAccess,

20

modestly subtitled, " A global news­
letter o f futuristic communicat ions,
me dia and network ing." In view of
the inc redibly poor record man has
cha lked up in t he past t ry ing to
foretell the future, the synergists have
their hands full.

GETTING OATA
Reading a nd research is getti ng

mo re and mo re difficu lt as t he supply
of info rmation expands. More and
more firms are in the business of
supplying informa tion, some of it of
value, some hyped up to make you
think it will be of value. It is getti ng
difficul t to eve n find o ut where to get
the informati o n you wa nt .

Some breakthrough should turn up
to ease this problem. Perhaps it will be
a combination computer terminal
video display uni t with a so rt of video
tape attachme nt. Th is would permi t
you to access the " library" compu ter
and sta rt with the index. If you've
eve r used the Li brary of Congress you
perhaps can appreciate the dimensions
of just an index ... it fills a huge
room . . _or at least it did the last
t ime I used it back in 1933. That's
just t he gene ral reference index , other
more spec ialized indexes are in other
rooms.

There comes the question of
whether this will eliminate the book
industry, or perhaps just do away with
hardbound books. If you read much
at all the storage problem becomes
se rious. I read about 50 po unds of
books and magazi nes a month .. _
now consider the cost there in paper,
printing, postage to bring it here , and
the room it takes for storage.

T APES WANTED
We're st itt wanting tapes of any

AR RL directors who speak a t clubs or
conven tions .•. as well as FCC
officials. We'll copy your cassette and
get it right back to you in the next
mail.

CB OF VA LUE?
An article in th e Phi tt y Enq uirer

sent in by WB200Q points out an
application for CB that is spreading in
use. Truckers are using CB now to
warn each other of police cars and
radar traps. This applicat ion may
spread in use rapidl y as mo re trucke rs
and even plain o ld drivers are clued in
to the "service."

The t rucke r channel may come
alive as someone says, "Smokey the
Bear is near Ex it 15. He's in a pla in
wrapper, so watch ou t you don' t get
green stamps." Th is o bvio usly t rans­
lates to police in an unmarked ca r
read y to give out tickets. Th is is how
trucks can zip along at 70 mph and
never seem to be caught by the
troopers.

Needless to say the truckers refuse
to identify themselves when operating
and there is little doubt th at virt ually
all o f them are unl icensed . So who
needs a license to run an unidenti fied
transmitter?

Should the 220 CB band open, this
would be even more beneficial fo r this
type of commu nications, fo r then the
truckers wouldn't even have to co n­
tend with Big Red and h is fi ve gall on
signal o n their channel fro m time to
time .

Of course it is possible that the
police will eventually mount a cou nter
radio move, with their own illegal CB
sta tio ns broadcasting bum dope to
e ntrap the truckers. Say, ca n a branch
of governme nt operate illega l t rans­
mitters like that?

HAMFEST HINTS

A hamfest has to have several im­
porta nt attract io ns in o rder to bring in
the breth ren. Unfortunately , many
hamfest committees give some of
these aspects short shrift - and
another lead balloon is launched.

The exhibitors are no t the begin ­
ning and end of a hamfest, but th e
fac t must be faced th at without 'em
you ain't got a hamfest. So how do
you get exh ibitors to come? If you
convince them that you will have
several thousand live amateurs in at­
tendance they will come. The greater
num ber of amateu rs you draw, the
further th ey will come fro m.

You have to sta rt early with manu­
fac tu rers and dis tribu tors fo r th eir
available dates fill up fast. Well -estab­
lished hemfests start a year ahead with
their PR and booth solicitations. The
charge fo r a booth is t icklish for if
you set it high it wil l keep th e sma ller
firms o ut - and if you set it low you
may not have enough money fo r
evervthlnqr I would suggest a fee on
the order of perhaps $35 per one
thousand of licensed amateurs honest­
ly expected to attend fo r each ten
foo t by eigh t foot deep booth . Yo ur
booths will include tab les and chairs,
with tablecloths, plus back and side
drapes.

Be sure that you have a shipping
address for booth rna terlal and free
storage too. Be prepared to help de­
liver this stu ff to the booths, and it is
a good plus to have a couple (o r more )
Novices on hand to help put so me of
the bigger booths together. Remember
to have some youngsters (gals
great for this) as gophers - to go te
cube taps - tape - wire cuners ­
st ring - all that stuff that should have
been remembered , but wasn't. They
can help get up an tennas for portabie
repeaters. demonst rat ion rigs, ere.

Remember too to help exhibitors
with their hotel reservations - can
you get them a special hamfest
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rate? - maps showing how to find the
hotel and hamfest area - anything
like tha t which might be help ful. Be
su re to have nice signs made up early
so exhib itors wi ll know where to set
up. Don't fo rget power for th ose that
need it.

You r gophers can also be on tap to
spell exhibitors so they will have a
chance to get around and visit some o f
the othe r ex hib ito rs - get out to
lunch - o r go potty. Be sure that
some willi ng workers are not taken
advantage of - more than one ex hibi­
tor has been known to set up a booth
and then walk away from it for
hours - which is lousy for the ham­
fest and murder on a gopher. You
mi ght set a t ime limit for such sitti ng
serv ices.

Enough on th e ex hibitors - you
must have attendees too, or your
exhibitors will go away and and never
come back. Is there a big mystery on
how to get thousands of amateurs to
come to a ham fest?

In the olden days you needed lots
of prizes. Th ey will help, but they are
not the drawing card they once were.
Large nu mbers of smaller prizes seem
to be better than a few expensive
ones, by the way . Someone who has
paid S4 entry fee for your hamfest
will be happy if he walks away with a
$7 subscrip tion - a $9 Call book - a
so ldering iron - five pounds of
so lder - a spare speaker - a small IC
kit - stuff like that. They 've go t their
money back! You can give 200-300
hams thei r money back for the price
of o ne rig ... and you 'll have
200-300 more hams talking you up
the nex t year.

Today , with the inc reased interest
in spec ial ized aspects of the hobby,
your program is one of you r most
valuable assets - and can be the app le
that spoils the barre l for you if you
neglect it. Remember that you have
avid FMers - repeater nuts {they put
up the repeaters the FMers
use) - DXers - 160m fans - X-CARS
n e t s - cert ifica te h u n te rs ­
RA CE S - Mars -slow scanners ­
RTT Yers - V H Fe rs -satelli ters ­
mobllera - and others. Get th e best
speakers you can for your forums and
make sure that PA gets to each group
involved. Your RTTY speaker or
panel should be hyped in the ATTY
m agazine s - and in the RTTY
columns of the regu lar ham rnaqa .
zin es. Ditto slow scan - OX - etc.

A celebrity won't hurt any. Barry
Goldwater will bring 'em in by the
hundreds. You have to plan a year
ahead to get the FCC to pay for one
of thei: men to show - and that is the
only way they will play ball - but
you mi ght end up with the Chie f of
the Ama teur Division - whoever that
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is at the time . You might even get an
FCC Commissioner.

Unfortunate ly there are not very
ma ny proven speakers once you've
been turned down by Barry.

Try to deploy you r best speakers at
your best t imes. Few speakers make
mu ch of a dent when the audience is
hot and sweating - or sitt ing back atter
a banquet quietly urpi ng - or at t he
end o f a hectic ham fes t day . These are
better t imes fo r lesser lights talk ing
about thei r specialites.

To have a good turnout fo r your
hamfest you will have to get every one
of the local hams you can to be
there - plus as many as you can cram
in from afar. FMers wil l fly across the
country for a good FM program - and
so will the other really hot branches
of th e hobby. DXers will come in
fro m fo reign cou ntries - so will slow
scanners if you have the program and
get the wo rd around .

Those locals - how do y ou get
them off dead (right word) center?
You do not leave it to ch ance . You
put up posters in rad io sto res - you
orqanlee members of every clu b in th e
area to canvass all bands fo r a coup le
or months before the hamfest to
personall y invite everyone they hear
to co me - particularly on the shorter
range bands. You organize a phone
call canvass of all local hams. You
might even arrange to try for the
A AA L me mbership list for your area
and send them brochu res.

You 'll want ads in the ham maqa­
zines. For the most part you can
bargain with them for booth vs ad
space - but you may want to use one
or two (one is enough) to reach the
really active hams with continuing
ads. This is not aff th at expensive if
you use 73 (plug) .

When sett ing up your hamfest area
keep security in mi nd. Exhibitors
should be able to leave their booths
wide open overn igh t if you r event
runs two days - or if the y set up the
night before. If you have a flea ma rket
be su re that it is separate from the
exh ibit area so fello..vs wo n' t be carrv ­
ing rigs arou nd to confuse you r
guards. You' ll have to accept hand
units - they'll be everywhere . Make
sure that those opaque bags are not
permitted as they help encourage
youngsters to flip stuff into the bag
when no one is looking. Pilferage has
rise n treme ndously at a few of the
recent hamfests as a result of these
opaque bags. You 'll also want to be
sure that everyone in the hamfest area
has a ticket.

When planning your finances you
should aim at bringing in a reasonable
profit for th is money will be very
handy fo r getting the event going next
yea r. With some mo ney in th e ban k

you can invest in prizes. ads, bro­
chures, direct mail , etc .

If you get plenty of ex hibitors and
plenty of attendance you' ll have a
going hamfest. It does take work and
coord ination. but it isn 't d iff icult , just
exhaustinq.

DESTROYING OUR CHILDREN ?
Saturday morning is a great time to

get on the air and work some OX ­
rag chew - and general ly ham it up.
But what are you r chi ldren doing
while you 're on the ai r hav ing a ball?
Chances are , unless you have TVI ,
that they're in the other room bei ng
stupified by Saturday morning tele­
vision. In between contacts, just
mosey in and see what kind of stuff is
being fed into their mi nds by the
bushel.

You'll p robably fi nd them staring
intently at Dr. Dooli ttle - now what
could be less harmful than that? The
good doctor and his animals face
various bad guys and win out. Take a
look at the bad guys th at are threaten­
ing him - Italians, Tu rks, Spaniards,
and ethnic types - everyone of them.
And all with odd accents to boot . The
heros, needless to say , are clean cut
WASPs with excellent speech.

It is tough enoug, for us older
generations to cope with the concept
of equality after a lifetime of propa­
ganda - we hardly need to have these
biases passed on to our children. The
cartoons are written an d executed by
olde r peop le who are so used to these
biases that it probably never occurs to
them that they are biases.

Your daughters are being fed large
doses of old fashioned female stereo­
types via these same programs . Have
you ever wondered why the sound of
a female vo ice is so rare on the air? Is
th is du e to some genet ic difference
between women and men or is it
merely a matter of train ing? (I used
the word " merely" just to see if I
could get it by you without your
noticing - there is nothing mere
about the constant propaganda gi rls
get to convince them to stick to t he
mo t herh ood - do ll -housecleaning­
cooking role . This means that girls
can't understand anything technical or
complicated and have to tu rn to us
strong and sma rter men for help when
the light bulb needs changing.

But we do have a few female hams,
so perhaps it is possible fo r a woma n
now and then to esca pe the clu tc hes
of th is omnipresent condi t ion ing. In
fact the Call book ind icates tha t some
11 ,000 YL's are licensed - and that is
about 4% of our tota l ham popula­
tion. It appears that most of these are
the inactive wives of hams and for
some odd reason they went to the
trouble to get their tickets - or were
given them via the Tech route. Most
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of the licensed YL's I know fit in thi s
catego ry. You hear darned few of
them on the air - certainly a lo t less
than 1%.

GLOOM OF NIGHT DEPARTMENT
One part of the publish ing biz is

getti ng a daily bundle of complain ts
from subscribers about late copies.
Apparen tly only a small percentage of
my fello w Americans are even re­
motely aware of how bad the mail
service - and there is n ice pair of
words - about as much of a contra­
diction of terms as "army in te ll i­
gence" - has gotten. The twice daily
delivery of two cent lette rs is past.

Natu rally my mind turns away
from frustrations with the FCC and
AR RL to thou~ts of how to get the
damned mail system back into work­
ing o rder. Simpler problems like this
are perhaps a way for me to avoid
larger problems.

Two tacks suggest themselves. One
is a standardization of mail system
which would permit almost total auto­
matic sorting and handl ing of th e
stuff. The other approach has to do
with the utter absurdity at this t ime in
histo ry of havi ng to send a pa rticular
piece of paper physically from one
place to another, using the paper
simp ly as a media of carri age. That
aspect of the mail hasn 't cha nged in
centu ries - eons.

Well, it hasn't changed much. I
suspect that one part of the problem
is that the startings of change got
intrenched and never devel oped much.
The Teletype machine - which grew
to popularity in the earl y 20's, has
c hanged very little since then . Pity,
for the basics fo r a big change were
inherent in the concept.

Perhaps we'd do we ll to put aside
all of the present communications
systems and take a look first at what
we want to do - then at how it could
be done.

Since about 90% of the mail today
is business co rrespondence , let's take a
loo k at t he parame ters invo lved in this
type of communications. A relatively
small percentage of this starts out as
dictated letters which are transcribed
by a sec retary or steno and then
mailed . Most of it tends to be in­
voices, acknowledgements, statements
and other fo rms. Rou tine correspon­
dence like th is would seem to be
ideally suited to some new system - a
fast system - a bulk handling system.

Any new system wou ld have to cost
less overall t han t he present mail
system. This is hardly a restrict ive
parameter in view of the rising cost of
sending lette rs - soon going to lOti
each, it is rumo red. Cost ccnsidera­
tions do eliminate some complicated
comp uter terminal so lu t ions, satelli te
access, thi ngs like that. But perhaps
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th ere are machines in general use
already - and services - which could
be better util ized.

For instance it wou ld seem reason­
able to th ink in terms of using the
telephone lines as part o f the " mail"
system. They reach in to every home
and business in the country - end are
getting into same in many other coun­
tries. These lines are used o nly a very
sma ll percentage of the t ime - which
means that we could use them for a
lot more than they are presentl y being
used in the name of efficie ncy if for
no other reason . Actually, using com­
mon techniques, it would not even be
necessary to inte rrupt the te lephone
use of the li nes to use them for many
more applications.

One other piece of major elect ron ic
equipment is already in every
home - the television set. And the
bulk manufacture o f th is item has
bro ught the price down to remarkably
low levels. It might be worth while to
think in terms of some sort o f " ma il "
system which used telephone lines and
a television set as a terminal monitor.

Sta rt ing with that combination I
am certain that any number of en­
gineers will be able to devise re lat ively
inexpensive terminal uni ts which will
do the rest. There are new ideas on
what types of encoding are best fo r
sending the most written wo rds per
unit o f time per bandwidth . Probably
digital ized. A sma ll keyboard, perhaps
li ke some of the to uchtone pad s we
are using o n hand units, might do for
writ ing the messages. Tape cassettes
wo uld do for temporary o r permanent
memory of messages. The message
would then be d isplayed on you r TV
set as you type it and, when all done,
could be fed into the phone wires.

Local phone offices would auto­
matically record the " mail" and so rt it
by zip code (or whatever) to area
centers. It would probably be best to
hold messages until several were ready
for a particu lar regional destination.
You can take it from there.

Sca nners are now being bu ilt wh ich
optically scan typewritten material
and co nvert it to any code you like
for transmission . These would be
more costly and probably of value to
larger businesses.

Computer book keep ing and inven­
tory wou ld be greatly simp lified by
such a fast and relatively automatic
commu nications system. Company A
could originate an order for material
and send it . With in minutes t he
acknowledgement would be received.
The sh ipp ing memo would te ll them
when the materia l was sent and how,
with details on insurance , routing . The
invoice would t ie all this together. The
pack ing slip from the received goods
would finish the matter and trigger
the notice of payment (used to be a

chec k) - and this might be confi rmed
by an automatic statement o f account
from the sh ipper ind icating that all is
co mp lete.

Using modern data transmi ssion
techniques the cost per transaction
should be miniscule - perhaps 1/10th
of the cost of using the post off ice
system - and think of the time
savings. This makes it possi b le to
automate the ent ire system and have
only problems alert live people. This
fu rther cuts costs - en ormously. And
by eliminating vast gobs of routine, it
sho uld ma ke life a little better for all
involved .

Amateur Opportunity
As far as I know, little work is

being done on inven ting a system such
as proposed above . This would appear
to be an area that migh t be open to
the amateur. By amateur, I don 't
necessari ly mean a radio ama teur ­
just someone who is not orotes­
sio nally wo rking in the industry.

Amateurs have a disti nct advantage
over pro fessionals, as you are probab­
ly aware. Firstly they usuall y have less
that they "know" to be so. This gives
them a much greater flexibility. Most
of the truly innovative inventions have
been made by amate urs because th ey
have this edge.

One o ther major advantage is th at
p rofessionals are working fo r a profit­
making concern. This means that un­
less a proposed invent ion has a 100%
c hance of being made and used , th at
funds will not be available fo r expert­
menting and develo pment. Amateu rs
can afford to spend veers worki ng on
ideas th at have only a small chance of
success.

Automatic Mail Handling
The post office has ex perimented

wit h gadgets to read addresses and
so rt ma il automa tically . I understand
that these were less than perfect and
that not much mo re has been do ne
along thi s line. I suspec t that the main
drawback was the post office attempt
to adapt their machines to the vagar ies
o f the public rather than trying to get
the public to adap t to the postal
mach ines.

By sett ing a slightly lower postal
rate, the use of standardized envel opes
and addressing could be encouraged .
They could use any system they
wanted - fro m punched tapes to
magnetic prin t t o typing. Whatever
system is the most foolp roof at pre­
sent wou ld be best. I suspect that a
magnetic system such as is being used
for bank checks might be easily adap­
ted . The machines for add ressing
would quickl y be avail able.

Magazines could be handled qu ickly
and at a frac tion of todev's cost if
they were standardized and au toma tic
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sort ing were used. Magazines are go ing
to be with us fo r a long t ime to come,
so we might as well start wo rking on a
less expensive and faster way to get
them delivered.

If the post office started putting in
sorting equipment and offered a
penny saving per magazine every pub­
lishe r would quickly change to the
officia l magazine size and put in the
addressing equipment.

Going back , fo r a moment, to that
ho me te tevision-telephone termi­
nal - once you have that set up why
not use it for ordering things you
want to buy - food from the local
market - stuff from Sear's - or even
magazine subscriptions? There is
much to be done along this line.

A VISITING DELEGATION
Your congressman will appreciate

getting a visit from you. The most
effective way to handle this is to
arrange fo r three or four representa­
t ives to come to Washi ngton from
you r group - no more than four . Call
ahead and a rrange fo r a meeti ng
t ime - and be there on t ime without
fail. Then, in not more than ten
minutes, get your message across­
and do it without emotional hassle.
Make it a consistent message and leave
the emotional aspects out. Make it
arti culate. Your congressman is inte ll i­
gent and he will probably get bored if
you start wandering from one poi nt to
another . End up your message with
what action by your congressman will
be of he lp to you. Let him know what
he can d o.

You might take about a minu te or
two to fill him in on what amateur
rad io has done and is doing - how
every major commu nications system
in use today was invented and pio­
neered by ama teurs - and th at ama­
teurs are still in the vanguard of th is.
even though techniques are enor­
mously comp licated today. Amateurs
invented present-day single side­
band - narrow band FM - etc .

Then bring up your main prob­
lem - probably the repeater docket.
Give some of the major difficu lt ies
and their impact on his constitu ­
ents - and then what you wou ld like
him to do about it .

The fact is that you can have a
profound effect on what is happening.
You don't have to just sit there and
frust rate because AAAL has no Wash­
ington lobby . You can be part of the
amateur voice in Washington. Your
congressman will help you, once he
knows what you wan t him to do.

The impact on the FCC of a call or
note from a congressma n or senator is
profou nd. The Commissio n knows
where the money comes from - and
they know that if they get complai nts
from congress that they had better do
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something about it. This might mean
replacin g Walker wi th someone who
wilt be less restrictive in both regula­
tio ns and interpretations of the regula­
tions. This might mean back ing down
on repeater regulations and interpreta­
t ions of the regulations. Th is mi ght
mean backing down on repeater com­
plications and restrictions. This might
even mean blocking the 224 MHz CB
proposal.

Right now there is one voice being
heard in Washington in support of
amateu r radio - and th is is yours. Are
you speaking loud enough to be
heard?

Is FCC Rulemaking
Procedure Outdated?

In the case of amateur radio, the
ever accelerating technology wou ld
seem to have made it impossible for
the rules to keep up with the current
state of the art .

In one case afte r another we find
that it takes no t months, but many
years for new rules to be formed ­
and then. after all of that work, we
almost invariably have been fi nding
that the rules are so far out of da te by
the time they are enacted that there is
li t tle need fo r them - or that th ey
miss th eir mark by such a wide marg in
th at th ey are more harmful than
helpful - and th e prospect of sta rt ing
over aga in on a many yea r project to
get them changed is discouraging.

Two meter FM repeaters sprang
fro m a littl e known deve lopment to
the largest single interest in amateur
radio in a space of abou t th ree years.
Some of the pionee rs proposed rules
to help repeaters grow way back in
the beginning. By the time th e ru les
came out the growth had already
happened and the proposed ru les were
no longer appropriate.

It would seem that some basic
change should be made in the rule­
making procedure - one that would
make it possible for the rules. to keep
up better with the state of the ama ­
teur art - and one that would permit
changes to be made as the need
becomes apparent.

The amateur service is well known
for its ability to self-monitor, perhaps
it is t ime to consi d~r some method
whereby the service could also be
self-regulating.

It has been proposed - and, indeed
the FCC has indica ted that it is
considering, some sort of system
whereby amateu r clubs could take
over the function of exami ning
applicants for amateu r licenses. Th is
responsibility could help to give many
clubs more of a purpose for existing
and a foca l point for th eir activit ies. It
seems possible that such a function
might encourage more clu bs to set up

trainin g courses and programs to get
more teenagers into th e hobby.

If, in add ition to th e train ing and
examining of ne w ama teurs, clubs also
could part icipate directly in the fo r­
ma tion of new regulations, this might
do even more to create a personal
in te rest in the amateur service on the
part of the average amateur.

Any number o f legislative systems
cou ld be set up - a board of directors
alo ng the line of the ARA l - who
could meet regularly (perhaps yearly)
to do the bidding of the ir constituents
- or perhaps a meeti ng similar to th at
held by the ITU where representatives
would be present from each concern­
ed radio club - with their expenses
paid fo r by the clubs - whe re ru le
cha nges would be first put into com.
mittee and then reported to the body
at large for passing or vetoing.

The committee system helps to
preserve the inte rests of mi no ri t ies ­
and since amateu r radio is made up of
a bunch of minorit ies, th is might be a
good system.

These are just some ideas - perhaps
you have a suggest ion that is wo rth
considerat ion as to how to change the
rulemaki ng procedure to he lp amateur
radio grow more smoothly?

INFO?
Being up in the backwoods of New

Ham Shire it is possible that we may
have missed some new deve lopments
and readers may be able to send along
some data that will help . Are there
any relatively new addressing systems
for office use? We have an Elliott
system - and it does leave a lot to be
desired. We've tried the Scriptomatlc
and have had to develop a high
resistance to incredible frustration in
its use.

What Am I Eating?
Reading the fine print : Com syrup

solids, vegetable fat, sodium caseinate.
mono and d i-glycerides, d ipotassium
phosphate, sodium siticoetuminete,
arti ficial fl avor, artificial colors. Or I
have a choice of hydrogen ated palm
ke rnel oil. sodiu m caseinate. sugar,
di potassium phosphate. propylene
glycol mo nostearate, polysorbate 60.
stearovl -lactvlete. salt. artificial flavor
and color. Whe re am I?

New QR P Idea
A letter from WA7 UKP proposes an

interesti ng idea. He observes that the
Extra CW bands are pathetically
empty - ditto the phone bands. . .so
how about making use of these bands
by permitting QRP operation in them
by lower class operators - say five
watts or even less? May be even one
watt?
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YOUR ASSURANCE OF PERFORMANCE & QUALITY

Amateur Price Net
Subject to Change

IT'S HERE NOW The NEW FT1 01 B
With These Added Features and
NO INCREASE IN PRICE

•
$649.00

1. VFO (warning litel on or 011

2. Clarifier (warning lite) on or 011

3. Noise blanker on insert card

4. 8 pole filter for better rejection

5. Sidetone output

6. Antitrip input

Amateurs and Marit ime opera tors arou nd the world have d isco vered the FTIO l's
versatility and reliahili ty. Ma ny of the outstanding signals you hear are usin~ the
FT IOl. It 's all here- AM. C\'(' . SSB. Receiver sensitivity 0.3 microvolts 10dB signal
to noise rat io. 160 meters through 10 meters. Eit izen's Band. '''\VV. 25 and 100 kc
calibrators. 5 kc clarifie r for net or mohile operation. T he buill-in noise blanker 3 :0.­

sures in-motion mobile-peak performance with minim um of noise.
Transmitter sta bility under most adverse conditions is superb. PEP 260 watts

SS B. 80 watts AM. 180 watts CWo J 17 V AC suppl~' built-in. 12 V DC fused power
cable. AC cahle, all accessor)' plugs are furnished. Matchin~ units available for
ITIOIB. FPJOJ patch, FP lOl. speaker FVIO J VFO. FL2100 linear. See your local
dealer fo r demo and brochure.

DEALER'S SERVICE POLICY-Factory Service available after warranty has expired.

QUEEN CITY ElECTRONICS 51 3·931 ·1577
1583 McMaki n Ave., Eiocinnati OH 45231

ADIROMIACR RADIO SUPl'lY 518-842-3350
185 Wesl Main Sireet. Amsterdam. New York 12010

AMATEUR ELECTRONIC SUPPLY 414-4424200
4828 W. Fond du lie A'll.• Milwaukee, Wise. 53216

AMATEUR ELECTRONIC SUPPlY ~!j.\.3238

621 ColllmOllwultll A,enul . Orlando. ADridl 32803
FRECR RADIO SUPPLY )D4.2:j4.9551

38 8i11l'llore A'ilnuI, Asheville, NortII Carolina Z8807
GRAHAM ELECTRONICS 317-634-8486

133 S. Ptnnsylnnil $1.• • diln.polis. Indian, 46204
HAM RADIO CENTER 31 4-993-fJ060

834Z 011" Blvd.. SI. llHlll . "nOlln 63132
... RADIlI DUTLET 415-342·5757

l1li HlWlr; AVlnul. Burlingaml, California g.u)1D

HAIITRIJIIICS 215-357·1400
4033 Brownsville Rd.. Trevosl, Plnnsylviln ia 19047

HARRISON RADIO 516-293-7990
20 Smitb Slreel Farlll ingdale, U, New York 11735

HENRY RADIO 21:H72<l861
11240 W. OlympicBlvd., los MgellS. CalilOfllia~

JUGE ELECTRONICS B17-925--5221
3850 S. Freeway. Fort Wortll. 11111 7611 0

RACOM ELECTRONICS 206-25S-M56
15051 S.l 12Bth SI.. RenfOIL. Wullinqtoll 99055

MBSTER RADIO 209.22<-111 1
2602 Ashlall. frllno. CaliWrnia 973Z6

WILSON ELECTRONICS 702-451-6650
P.O. BOX 116. PItbll... NevllIa B9044



WIDE RANGE
IC AUDIO
OSCILLATOR

John J . Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

A 20 to 20,000 Hz oscillator
using fl single U I op amp

Fig. 1. Generator circuit See Fig. 2 for power
connections.

care . The dual potentiometer use d fo r fre­
quency contro l can be a type design ed for
ste reo audio systems where the two pots
track within 3 dB or less. The potentiometers
mu st however, have a linear resistance taper
if the frequency scale template described
later is to be used . An Ohmite CCU253 1 is
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M any radio amateu rs still do not own a
good , wide range aud io oscilla tor so

they can make rea listic checks o n audio
circuits. That pro blem can be readily solved
by constructing the unit descirbed in this
article. It may seem extradorinary tha t so
much performance ca n be obtained from an
inexpensive and simple to build unit but
here are some of the main features of the
unit :
I. A minimum range of 20 to 20,000 Hz in
three switch selected ranges.
2. Harmonic distortion as low as 0.15%!
3. Single, in exp ensive IC construc tio n (a 74 1
op . amplifie r ).
4. Ba ttery opera tio n for co mp lete porta­
bility.
5.Long battery life(only 6 rnA drain from one
or two 9V batteries).
6 . Square wave output adapter (another
simple IC).
7. Expanded scale readout in the speech
ra nge of inte rest to most experimenters (200
to 500 Hz and 2000 to 5000 Hz).

All of the fea tures above, excep t for the
square wave output, are prov ided by the
circuit of Fig. I .

The circuit is that of a Wein bridge
oscillator using a 74 1 operational a mplifier.
Any of the various 74 1 packaged amplifiers
may be used . The dual -in-line versions sell
for about 50 cents and metal can version
which the author used costs about $2.50.
The op a mp is internal ly freq uency compen­
sated and a minimum of external compon­
ents are necessar y to form the ocsilla tor
circuit.

The components that are necessary fo r
the Wein bridge circuit need not be expen­
sive but they should be chosen with a bit of

,,,,,,, IAOV 10"1A 25



•
Fig. 2. Op tions for dual or single 9 volt battery
supplies.

There are two options available to power
the oscillator. Eith er a single 9V battery can }
be used or two 9V batteries. Pig.. 2 shows
how the connections are made to the 74 1
for either option . When using a single 9V
battery , it is necessary that a resistor and
capacitor network be added to the 741 to
bias one input to hal f the battery volt age.
The advantage of the single 9V battery ,
besides battery cost, is that a SPST switch
(which may be part of the range switch) is
only necessary as an on/off switch . The
disadvantage of the scheme is reduced maxi­
mum output (about 2V) and slightly in­
creased distortion (about 1/ 2%). The author
used two batteri es alt hough a DPST switch is
then required as an o n/off switch . With two
batteries you cannot use a SPST switch in
the ground return lead as an on/off switch.
The still fl o wing un balanced current of a few
rnA . will eventually drain the batteries.

There is nothing crit ical about construc­
tion. I co nstruc ted all of the circuit ry on a
small square of perforated board stock
which was wired together with the range
switch. This method compacted all the
wiri ng in one location and the only other
wiring was fro m this board to the dual 25 K
pots, the batteries and the output level
pontentiometer. Leads on the board should
be kept short and can be ce ntrally placed
around the IC. A socket for the IC is
suggested so one can apply enough h eat to
be sure joints are properly soldered without
causing damage to the IC.

The simplest form of read out for the
generator is a printed scale. Fig. 3 shows the
template for the frequency readout scale
which ca n be made in any size as long as the
relative dimensions are maintained .

Using the parts suggested , the scale shown
should provide accurate readout that is
suffic ient fo r most experimental purposes . A
more accu rate scale can be developed , of
course, if one has access to a counter. Any
large size knob with a 270 0 sca le on its
flange reading in relative units (0 - 100, for
instance), can also be used if one doesn't
mind referring to a logging scale to find the
freq uency being generated .

The adjustment of the t hree 400n
trimmer pot ent iomet ers, one for each fre­
quency range, can be done in severa l ways to
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r-----1II~~

I
I
I
I
I
I

e--- --<j,W'~

one example of such a type but many other
types are usable as fou nd in ma ny ads for
discounted price components. The capa­
citors used should be either of th e Mylar
(IO% tolerance) or paper types. Disc ceramic
types, because of their poor temperature
stability, are not acceptable and are par­
ticularly to be avoided . It is not necessary
but it would be advantageous to be able to
measure the capacit ors used and choose
values as close as possi ble to those shown.
The main advantage in doing th is is tha t a
minimu m of readout shift will occur when
one switches between ranges with the fre­
quency pointer set at , for example , 200,
2000, or 20,000 Hz. The minature lamp
used between the output of the 74 1 and one
input stabilizes the output level. A 24 V 20mA
lamp seems to work particularly well but
o ther types with voltage and curre nt ratings
do wn to IOV and /or 15 rnA can also be used.

The above com ments about t he select ion
of parts may seem a bit tedious but all the
parts necessary for the "heart" of the
oscillator can be purchased for $5 or less!
The rest of the cost fo r the oscillator is only
dependent upon how elaborate a housing
o ne wa nts to use and how fancy one wan ts
to make the frequency readout scale.

CIRCUIT ~~o-- )II-+----"
AS SHOWN I F
IN F IG. I "47 K
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obtain the purest sine - wave output wave­
form. The simplest method is to list en to the
output on an audio amplifier and adju st t he
potentiometers so the generato r just sta rts
to oscillate. There will be found to exist a
point on the potentiometer where the oscil­
lator just alt ernates between sust aining
oscillation and having the oscillation slo wly
decay. Adju sting the oscillator in this
manner care fully, one can ach ieve a har­
monic distortion of less than 1-2%. Unless
one is engaging in hi -fi work , this distoriton
is probably acceptable for mo st work on
co mmunications circuits. One should make
the adju stment at mid - fr equency on each
range and be sure oscillation con tinu es at
each end of the range. If one has an
oscilloscope, a furth er refinement is possible
by being able to see the point at which the
oscillator just goes in to the sta te of sustained
oscillation. If one is really fortun at e to have
access to a distoriton bridge, the output can
be adjusted to bring the harmonic distortion
to 0.1 -0.2%. The author tried th e " listening
only" au dio distortion bridge. The distortion
achieved was always less than I%!
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F ig. 3. Temp late for frequency scale achieved jf
compo nen ts specified are used.
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o kit 1180-40-20 • _... $29.95 plus $1 shipping I
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+9V

. ..W2EEY

+
10 yF

100 K

10K

'-----------0 SQUARE
WAVE

~OUTPUT

Fig. 4. Square wave converter accessory.

Battery life is quite long since in the
two-battery powered versio n, th e dra in
from each battery is only 6 mA . Ordinary 9V
tran sistor batteries are adequate and extra
capac itance across the batteries to reduce
their in ternal resistance was no t found
necessary. The output of the gene rator can
be safely utilized in any posit ion o f the
out put level co ntrol. Becau se of the IC used,
it is internally short -circ ui t pro tected.

For some work a square wave out put may
be desired. Although o ne can crudely con­
nect a diode pair across the outp ut to
achieve a square wave, a pro per sine to
sq uare wave converter, such as that shown in
Fig. 4 , is mu ch more satisfac tory. The HEP
58 1 is a 4 input NOR gate with outp ut
amplifie r, alt hough the latter is not used in
the circui t. The input sine wave is applied to
one gate while the o the r three gates are
gounded. The 100 K pot can be adjus ted fo r
a sy mmetrical wave form using an osc illo­
scope or simply replaced by a 47 K fixed
resistor if sym metry is not imp ortant. The
circ uit produces excellent square wave o ut­
puts up to 30 kHz. When using the co n­
vert er, the out put from th e sine wave gen­
erato r should be se t at maximum and the
output regulat ed by the 5K pot in the Hep
581 circuit.

The inst rument described will provide
any amateur with a dependable means to
measure the frequency respon se of any
audio circuit, trouble -shoot modulators and
other audio equipme nt.

COMPlHf-No ree~s reqUlre~!
There 's not hing else to buy, Alpha encoders
and encoder/decode rs are comple te and
ready to insta ll. A fr ee 32 page instruction
man ual is provided wit h each ord er, w h ich
includes helpful ideas on repeater applica­
t ions and vario us tone uses.
Plu g-in frequ ency modules are included. Spe­
cify f requency from 20 Hz. to 3,000 Hz.

LOWEST PRICE
HIGHEST QUALITY

SUB-AUDIBLE
TONE

QT-5 Encoder only
ASSEMBLED 29.95

IN KIT FORM 22.95
QT-JO Encoder-Decoder

ASSEMBLED 45.00
PT-JOO Burst Tone

ASSEMBLED 26.95
IN KIT FORM 23.96

ALPHA
ELECTRONIC

SERVICES
8431 Monroe Ave., Stanton, Calif. 90680

Phone 714·821 ·4400
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ANOTHER
o

GENERATOR
CIRCU T

OfF-ON-OFF-ON-OFF-ON-OFF-ON
OFF-ON-OFF-ON-OFF-ON-OFF-ON
OFF-ON-OFF-ON-OFF-ON-OFF-ON
OFF-ON-OFF-ON-OFF-ON-OFF-ON
OFF-ON-OFF-ON-OFf'-ON-OFF-01"
OFF-ON-OFF-ON-OFF-ON-OFF-ON
OFF-ON-OFF-ON-OFF-ON-OFF-ON
OFF-ON-OFF-ON-OFF-ON-OFF-Ol':
OFF-ON-OFF-ON-OFF-ON-OFF-Ol\'
OFF-ON-OFF-ON-OFF-ON-I IFF-ON
OFF-ON-OFF-ON-OFF-ON-OfF-ON
OFF-ON-OFF-ON-OFF-ON-Of'F-ON
OFF-ON-OFF-ON & ETC.

M any ID generator circuits have been
published during the past few years.

Each circuit usually had some advantage but
few, if any, see med to be both simple and
easy to use. Aft er some thought on the
subject, I discovered a different approach
which simplified the circuit ry and made the
programming very simple. Let me repeat the
reasoning I went through to reach the final
circuitry .

JANUARY 1974

Richard W. Fergus W9DTW
2NS 70 Argyle Stree t
Lom bard IL 60148

First , the signal we are trying to generate
is nothing more than a series o f OFF and ON
conditions which have two different time
durations. The ON condition can be of o ne
time duration (dot) or of three time dura­
tions (dash). Likewise the OFF condition
can be of one duration (space) or three
durat io ns (blank between characters). At
first the different time duration require­
ments suggest counting a single frequen cy
(pulse generator). After considering this you
soon realize that many decoding steps will
be necessary , e.g ., a dash-blank would re­
quire six ste ps. This seeme d to be a waste of
c ircuit ry so another approach was n eed ed .

If we consider this OFF-ON signal coming
from an osc illato r which can be cont rolled
to produce ind epend ent ON and OFF time
durations, the decoding requirements will be
redu ced drastically . One co un ter ste p can be
used for an OFF-ON code pair. Although
this o scillator may be a little more co mpli­
ca te d, the decoding reduction could more
than o ffse t fo r th is addit iona l circuit ry . As
will be sho wn, the additional circuitry to
accomplish this generator function is mini­
mal.

The next problem is to derive the signals
necessary to co ntrol this oscilla to r. Obvious­
ly we need to count the OFF-ON code pairs
and provide so me means of feedback to the
oscillato r. Again, the first thought tends to
follow the conventional means o f decoding
each ste p o f the counter which gives us a
separa te signal for each step. The o nly
trouble is that we need more than o ne type
of signal fo r each step. Since both the OFF
and ON signals are part of o ne step, a
se parate control o f each is necessary.
Actually, each ste p can have four po ssible
combinatio ns: space-dot , space-dash , blank­
dot and biank-dash. There is an easy answer
to this apparentiy complicated problem.

A multiplexer can provide the function
we need. A multiplexer is the opposite o f a
decoder. While the decoder provides a sepa-
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Fig. 1. Schematic of the Ie identifier. Con nections for the program "DE W9DTW" are shown at the top.

fate output for each counter step, the
multiplexer selects one of a mult iple inputs
and switc hes it to a single output. Now all
that is necessary is to t ie each multiplexer
inp ut to a signal which will contro l the
osc illator for the designated step.

We still have four possible step combina­
t ions to generate but before we complete
this part of the design , we should return to
the oscillator. The oscillator consists of two
parts : a pulse genera tor and flip-flop. The
necessary feat ure is that the pulse generator
pulse period can be changed indep end ently
of the fli p-flop state. If the pulse period is
shorte ned while the Flip-flop is in th e OFF
condition, a space is generated instead of the
longer blank. Similarly, if the pulse perio d is
shortened while the flip-flop is in the ON
condition, a dot is generated instead of a
longer dash. So, if we provide a signal to the
pulse generator during the ON condition
o nly, the ON cond ition is mod ified , or if we
provid e a signal during the OFF conditio n,
only the OF F timing is modified.

No w we should be gett ing a clue as to
wha t signal is needed at the mu ltiplexer
input fo r each step . If we assume tha t a
HIGH logic signal will decrease the pulse

dura tio n or speed up the flip-flop action, the
signal into the mul t iplexer should be III GH
when we want a sho rter duration (either ON
or OFF). If a co ntinuous LOW is ap plied,
the oscillator output will be a blank-dash
series. If we wa nt a long OFF output but a
short ON output (blank-dot) for a part icular
step, we can co nnect the approp riate mult i­
plexer input to the oscillator output. Now
whe n the ou tput is OFF, the pulse generator
has a long duration but as soon as the
oscilla tor switches to ON, the pul se genera­
tor will speed up. If we want the opposite
cycle (space -dash), the inverted osc illator
output is connec ted to th e multip lexer
input. If a co ntinuous HIGH signa l is co n­
nected to a mult iplexer input , both pa rts of
the step will be shortened and a space-do t
will be generated . Therefore, each mu lti­
plexer input must be connected to o ne of
four signals: LOW (ground), HI GH (power
supply), output (CO DE), o r the invert ed
out put (CODE). Since these connec t io ns are
mul t ipl e x er in put s , n o diod es are
required ... o nly wire jumpers.

The schematic illustrates the circui t ry
tha t pe rfo rms the described fun ctions. The
oscilla tor is composed of ICI and ICl a . A
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Fig. 2. An example of the waveforms at each Ie during the beginning of the indicated program.
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Identify with us.
$100

tor causes the flip-flop to change state. The
time of each sta te (eit her ON or OFF ) is

EXPERIMENTING IN FACSIMILE?
T h .. leading manu fac t urer of 1 R" facsim ile weathl."r

chart r ..co rd l'rs is in t hl." process o f convert ing a n existing
n e t work for full y au t o m a ted weather c hart t ransmissio n.
This co nve rsion will m a k", avanab te a n umber of used 18 "
weathe r map r ecord ers ideall y su ited fo r use by anyone
interested in t' llPt'rimt'n tin lt w ith facsimile.

T h.. y include t h l' recurd in g head. all n ecessar y elec­
trontcs in d ud ing au to matic st a r t . phase and stop cirl'uits.
Operat tng at speeds o f 60. !JO or 1 20 r p m (dE-pen d ing on
m o d el ) , the ..... n·cord t'rs . wi t h suitable rece iver and FSK
conver t e r , ca n be used to monitor radio weat her char t
b roadcas ts from sta t ions loca t ..d around the world o r
m odifi..d to acct' p l p ress wire pho to transmissions or
m odifif'd to recetve transmissions fro m o r bitin g weathf'r
satettues.

These recorders a rt> ava ilable s t ric tly o n a nrst -c ome .
nrst -served basis.

Call or w rit e M r. Armand D . B ou ch ard
ALDEN ELECTRONIC & IMPULSE

RECORDING EQUIPMENT CO. INC.
Washington St.,-Westboro,\, Mass. 01 581

61/ -366-885 I

CWID-51
Automatic

Station Identifier
This solid-state unij has pIug~n,factoryprogrammed IC
memory; t17vac with automatic switching to dc, monitor,
and more.Brochure describes ths and 30thermodels.

free-ru nn ing oscilla to r (NE555 timer-I t" I)
drives a fli p-flo p (l C2a) to gene ra te the
required OFF-ON o utpu t pattern. The
NE555 (a very useful IC) consists o f two
voltage co mparators, a discharge transist o r,
and o u tput flip-flop . When connected as a
free-running pulse generator, the capacitor
(C I) is alte rna tely cha rged thro ugh Rl -R 2
and d ischarged t hroug h R2 and the IC
discharge tra nsistor. When the capacitor
voltage exceeds the high comparato r (pin 6)
the o utput flip-flop is switched off and,
conversely. when the capac ito r is d ischarged
below the comparator (pin 2), the flip-flo p is
switched o n . The discharge t ransistor (p in 7)
is turned o n when the flip-flop is off or
when the output (pin 3) is LOW. The
reference voltages fo r the two comparators
are available through pin 5 so tha t t he
frequency or pulse period can be changed
with external (to the IC) circuitry. Witho ut
external circuit ry on pin 5, the high switch­
ing voltage is about 2/3 of the power supply
(pin 8 ) and t he lo w switching voltage is
about 1/ 3 of the power sup ply .

The pu lse ge nerator o utput (pin 3) is used
to drive the oscillator flip-flop (IC2a). Each
HIGH to LOW transition of the pulse genera-



determined by the pulse generator which is
conto lled bv the voltage on pin 5.

The flip-flops IC2b through IC4b are
co nnec ted as a 5 bit binary cou nt er which
gives a maximu m of 32 steps. Only 3 1 steps
are useab le since one step is reserved for
stopping the genera tor. The outputs of the
fir st four flip-flops are connected to the
appropriate inputs of both multiplexers (IC5
and IC6). The enable inputs of the multi­
plexers are connec ted to opposite outputs of
the fifth flip-fl op . Even though the inputs of
both mult iplexers are co nnected toge ther,
only o ne mult iplexer can fun ction at a time
since the enables are connected to opposite
signals. In effec t, as the cou nter pro ceeds
through the first six teen steps, one multi­
plexer (lC5) is ena bled . The first fo ur
flip -flops repeat for the next six teen ste ps
but the last flip-flo p has changed state so the
other multiplexer (IC6) is enabled for the
last sixteen steps. The diod es (D I and D2) in
effec t "or" the inverted multiplexer outputs.
Therefore the diode's anode signal is the
scanned result (and inverted) of the various
mult iplexer inputs as the c~unter proceeds
through up to 32 steps.

The generator must be sto pped and
starte d and that is t he function of the switch
and the nand gate (lC? ). The nand gate
decodes the stop position which is the step
following the last dot o r dash. As t he
counter proceeds through the code genera­
tion, the nand gate output is HIGH (inputs
not satisfied). This out put is co nnected to
the J input of the co de gene rator flip-flop .
As long as the J input is HIGH, th e flip-flop
will continue to toggle with th e pulse genera­
tor signal. When th e stop step is decoded
(nand gate output goes LOW), the flip -flop
will stop in the O FF state . The flip -flop will
remain in this state until a start signal is
applied.

To start the generator, the start switch is
operated. When the switch is closed , all
counte r flip-flo ps, the oscillato r flip-flo p,
and the pulse genera tor are held in a reset
sta te. When the switch is released , the pulse
generator sta rts and, one period later
(blank), the code generator switches to the
fir st ON code of the sequence. Thus the sta rt
swi tch does two things; resets the co unte r

_~I
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S~ Minimum Order. Visit us when in St. Louis.
Please include sufficient postage.

STANDARD SIZE - 0.5 x 2.125 x 1.78
10 position de cim al $3.00
10 position BCD & ca mpi. $4.00
End Plates (per pair ) $1.45

MINIATURE SIZE · 0 .312 x 1.3 x 1.3
10 position decimal $2.50
tn oos. BCD&comp.$4.00
10 pas. BCD only $2.75
End Plates (per p aid $1 .00
Divider Plates. $1 .25
Blank Body $ .30

MAN 1- Type 7 Segment
LED Readout NEW $2.75

DL 707- Later Style 7 Seg.
LED Readout· Improved
Visabi litv- Same specs, l

socket, size, etc . as M$ AN 1 .B
NEW 2.75

GATEWAY
ELECTRONICS

8123·25 PAGE BOULEVARO
ST. LOUIS. MISSOURI 63130

13141 427·6116

DL62- Larger 7 Segment
LED Readout - 0.6 in. ­
same specs as MAN 1

NEW $3.95

oL33 B-3· Triple 7
Segment LED Readout
used in calculators
W/Built-in magnifier for
better clarity . NEW $2.95

DL33B·2- Double 7
Segment LED Readout
(same as above W/Minus
sign) NEW $2.95

*PACKAGE DEAL - 2 DL33B-3 & 1
oL33B-2 will give you an 8 digit
readout with minus sign ALL 3 - $8.00

SINGLE LED INDICATORS

Red NEW 35~ 3/$1.00
Clear NEW 35~ 3/$1.00
Yellow NEW 60~

Green NEW 60~

THUMBWHEEL SWITCHES
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switched to the multiplexer output. T he
next waveform is the multiplexer output
(inverted form o f the selected input wave­
forms). The o scillator waveform illustrates
the cont ro l by the multiplexer output.
Notice that when the multip lexer output is
LOW the oscilla tor period is short (opposite
from previous description because o f mu lti­
plexer inversion). Each HIGH to LOW tran­
sition o f the oscillator toggles the code
generator flip-flop as shown in the last
waveform thus generating the co de pattern.

The oscilla tor frequency co n t ro ls the
code speed and the components values
sho wn will give about 20 words per minute.
For o ther speeds, the time constan t (R I-CI)
can be changed . Generator speed is inversely
proportional to this time constant, e .g. lime
constant reduced by ~ will double generator
speed. Weighting (ratio of dot to dash) can
be adjusted with R4 but sho uld not be
necessary.

The power requirement for the circuit is
5V at about 175 rnA . The two outputs
(CODE and CO DE) are standard TTL levels
(3 .5V for HIGH and OV for LOW). Either
ou tput should be able to drive a load of
1000n or more (some variatio n in driving
capab ility depe nd ing on multip lexer input
co nnectio ns wit h programming for different
calls) . The start circuit can be momentarily
or indefinitely clo sed but, in either case, the
co de sequence will start when the circuit is
opened .

There is o ne co nstruc tio n practice that
cannot be o ver-e mphasized for TTL logic
systems. Ceramic ca pac itors (.0 I) should be
scattered around the c ircuit layo ut between
the power su pply a nd ground. Usually a
ca pacitor for every three or four Ie's is
suffic ient. These capaci to rs reduce switch ing
current transients which can cause erratic
operation. Flip-flops are more sensit ive to
these currents s ince false switching can
o ccur. These pulses are very short and
difficult to detect so it is better to add the
bypasses in the beginning. Otherwise any IC
fabrication method can be used for this
circuit. I prefer th e perforated Vectorboard
(pattern P) and Molex pins. This isn 't as neat
as an etched circuit board but it is faster to
fabricate and easier to modify.

and holds the code generator in the OFF
condit ion.

Programming the generator for various
calls is very easy . The code sequence is
divided into OFF-ON pairs with the OFF
preceding the ON. Each pair is co nsidered
one counter step and the pairs are numbered
starting with zero. Preceding through the
steps, the appropriate mult iplexer input is
co nnected as follows: for blank-dash con­
nect to LOW (ground), space-dot connect to
HIGH (power supply ), blank-dot connect to
CODE , and spash-dash connect to the in­
verted o u tpu t or CO DE (overline indicates
inversion).

The nand gate (lC7) inputs are connected
to decode the sto p step. In this circuit , the
counter is never allowed to count higher
than the stop step, t herefore the gate
requirement for the stop decoding is re­
duced. It is only necessary to (Iand l) the
counter stages that have decimal equivalents
whic h add up to the value of the stop step.
What happens to the gate output for the
follo wing counter steps is not important.
This simpli fies the nand gate req uirements to
note more than 4 inputs except for ste p 3 1.
As an example, step 19 is required fo r DE
W9DTW. T he decimal equivalen ts of the
binary stages 0 , 2 , 4, 8 , 16 ) which add up to
19 are 1, 2 , a nd 16 . T his req uires a th ree
input gate (schematic shows a 4 input with
t he unused input connected to HIGH).

As you may have deduced by no w, the
total steps is equal to the su m of the dots
and dashes plu s one for stop . Some calls may
not require more than sixteen steps and the
seco nd multiplexer and one co unter fl ip-flop
can be deleted (enable o f remaining multi­
plexer co nnected to ground). My call with­
out the DE o nly requires 15 steps and co uld
be generated with o ne multiplexer. To illus­
trate the programming. Fig. 1 describes the
connection to program DE W9DTW which
requires 19 dots and da shes or a total of 20
counter steps. The large dots on the
schematic indicate connectio ns for this pro­
grarnmmg.

Figure 2 shows various waveforms for the
first few steps of the DE W9DTW ID cycle.
The first five waveforms describe the inputs
to the multiplexer wit h the solid portion
indicating the time when that input will be
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includes plug-in ceramic mike,
mounting bracket and transmit and

receive crystals for 146.94 MHz.

$22900
AMATEUR NET

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

You'll like the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening, The
12 transmit channels are provided with Individual trimmer capaci­
tors for the optimum In polnt-to-polnt and repeater applications .
A Hi/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen­
sitivity. Solid slate, American made quality at a low price.
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1296 MHz

CONSTRUCTING
OSCILLATORS
FOR 432 AND

Bill Hoisington K1CLL
Far Over Farm
Peterborough NH 03458

Fig. 1. Good final oscillator for 432 MHz. Ll-4T
no. 20, 6 mm aD; C1 - Johnson type M, 5 plate;
C2 - see text; C3 - 2-8 pF mica trimmer.

Trouble resulting from use of a "hot"
transistor, too good a line, and too short a
line for LI is detailed in the following. These
three things taken together can spell disaster.
I just happen to have a reliable oscillator in
my minibox which lights a number 48 or 49
bulb with rf, and puts out a good test signal
of some 25 mW on 432 MHz. So to check

Of course, while the base is out of phase
with the collector, you do not want rf on it.
You want to "hold it still" for rf and let the
emitter receive the "input rf" by means of

•
the internal feedback. This energy is ampli-
fied and some of it is returned to the
emitter. thus constituting an oscillator.
How to Treat the Emitter

In this type of oscillator, the emitter
should "float free," receive rf from the
collector by internal feedback as outlined
above, and thus drive the device into oscilla­
tion. It will do this. In fact, it will do it so
well that you can very easily get into much
trouble with persistent oscillation on har­
monic frequencies as described in the follow­
ing paragraphs, if precautions are not taken.

••
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T he construction of microwave oscilla­
tors for the amateur bands beginning at

432 MHz can be rocky, unless certain
principles are observed, as you will see.

The Halfwave Circuit for Oscillators

This type of oscillator circuit is very
useful when you start to run short of line
length as you attempt to go up in frequency
with a quarter wave line. Generally speaking,
at 432 MHz you can use a quarter wave line
which is common practice for that frequen­
cy.

At 1296 MHz the length of L I begins to
get very short, and you will do better with
the half wave line discussed later on.

432 MHz Oscillator

Please refer to Fig. 1 for the following. A
transistor oscillator requires the base to be
out of phase with the collector. This assures
the use of C2. a brass plate capacitor
without leads which is integrated with the
ground plane as far as rf is concerned . This
works best when positioned directly under
the collector connection of Q I, but it still
works well a little to one side.

The lead from the base capacitor C2 to
the de bias network should have only de on
it and so can be of any length. But do not
run it on top of the ground near LI or it will
pick up rf again. It is best to run it out and
down through a hole in the baseboard. The
surface of C2 nearest the baseboard should
be filed, smoothed, and polished fiat. A thin
fiberglass sheet preferably no more than 3
mils thick, should be used for a dielectric.
This must be held tight , fiat, and firmly
between the brass plate of C2 and the
baseboard. In this manner you will have the
base 180 degrees out of phase with the
collector, and the oscillator will work.
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Fig. 3. 1296 MHz oscillator using an HE? 56. L I· I O
mm wide copper strap , 90 mm long, spaced 6 mm
from ground plane. Sliding short is 57 mm from C3
end. C2 - brass plate, see text. Ground plane is
10 0 mm sq.

1296 MHz

The Motorola HEP 56 is also ada ptable to
1296 MHz. It sti ll oscilla tes there a t one half
a rnA collec tor cu rrent, wit h a 6000[1
resistor in the emitte r, wh ich we will des­
cribe. You do not need to run it that way
unless you want lo w power. That is just o ne
of my t ried and true oscilla tor tests. If an
osci llator works a t 6 mW de input and d rives
a diode meter, it is a good oscilla tor.

I tried it with a quarter wave line and did
get to 1296 MH z but with practica lly no line
left and no tuning possib le. Using the half
wave circuit of Fig. 3. it tuned from 1200
MHz to above 1500 Mll z with the sliding
short shown , and handled very nicely .

Semi-Fixed Capacitor Tuning

A numher of sma ll ce ramic and m ica co m­
pression t rimme rs were tried in th e posit ion
shown by C I in Fig. 3. bu t a ll to no avail. A
do-it-yourself C l worked very well as soon
as it was insta lled . One of the basic prin­
ciples involved is to be sure that no addition­
'I I metal touches L I itself, j ust have a grou nd
tab co me nearer o r fu rther away from the
ce nte r po rtion of it. If the ground part of C I

shown in Fig. 2 . It worked beau tifu lly,
tuned up and do wn over the amater ba nd of
420 to 4 50 MHz , and even lit a bulb! Suit
yourself. You ca n use either th e strapline o r
the coil . I have both here, but for so me
rea son the idea o f a 4 o r 5 turn coil tuned by
a regular capaci to r on 4 32 MH z fasc ina tes
me.

RFOUT

SOL"'"

SOLDER

co

.,
20A

OK

12 VDC
•

Fig. 2. 43 2 MHz oscillator circ uit to avoid.

L I and C2 were defin itely resonant o n
432 MHz, so wh at was the trouble? Aft e r
hours went by I fina lly, in desp eration,
ripped o u t the good st rap-line LI and put in
a four turn, 6 mm OD coil of number 20
wire in its place. Perfect! Tuned beautifully
over the 400 to 500 MHz range, lit a bulb on
4 32 Mll z, coupled o u t p roperly , and no
t race of oscillation up around 1000 MHz . A
straight p iece of number 20 wire worked j ust
as well. The o rigina l cop per st ra p was jus t
too good, too close to the gro und plan e, and
too wid e. All th ese things promote higher
frequencies. LI was also too short, which
made C l too large, and su bseq uen tly made
Ll loo k like it was grounded at both ends.
La ter tests showed that you can use a strap,
bu t you must make it long enough so that
C I is small and it will not ju mp to the high er
mode .

Just as a stun t. th e osci lla to r was tuned
up using a regul ar coil and variable capaci tor,

ou t the HEP 56 I set u p a simila r circui t, as
sho wn in Fig. 2, o n a lO x 10 em piece of
copper-clad, and turned it on. Strong oscilla­
tions, rf diode meter moving fine, but tuning
com plete ly cockeye d ! Where was th e fre­
quency? Chec ks with abso rp tio n frequency
meters showed it at vario us pla ces between
950 and 110 MHz . As C l was moved, the
output coupling was varied, and R3, the
emitter resistor, was cha nged.
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Fig. 4 . Spring copper and nylon bolt used for
tuning in the 1296 MHz oscillator.

END VIE W OF L1 --1=+S

5P'lIHG COPf'£R

is made of spring co pper and a nylon bol t is
posit ioned above it for tu n ing as shown in
Fig. 4 , it will do a good job.

Fig. 5 , Bend two corners of the brass fo r easier
construction.
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resisto r value with an externa l pot, and
solder in the final value la ter after tuneup.
No te that in doing this you must have so me
resistor in the emit te r circuit to ac t as an rf
cho ke. You can use a choke but th is may
cause freq uency troubles a t fi rst.

The Colle cto r

The primary thing here is L I and its
posit ion in rega rd to Q I . I fin d it fit s nicely
as shown in Fig, 7, Everyone mm left o n
the base and /or collector leads is impo rtant
at 1296 MH z. Do not leave any more than

8RASS~-I

Bypass Capacito r Treatment

Cut the baseboard to size b y 100 mm
smoot h and polish it. Cut a 25 mm sq uare
piece of brass thic k eno ugh to hold itsel f nat
against the smoo th baseboard and yet thin
eno ugh to solder co mponen ts to it. This is
easier if you bend up two corne rs as shown
in Fig. 5 .

Place the brass plate in position , clamp ,
drill the two holes fo r the nylon bolts,
rem ove , clean off bu rrs, fla tt en, and polish.
Mark one side of the pla te and the baseboard
for later posi t ioning, u nless you are a be tte r
machinist than I. Position the fib erglass,
remove, and cut. I j ust cu t litt le square holes
to fit the ny lon bolts with an Exacto knife.
It has worked so fa r. Put the baseboard in a
drill vise, and assemble as illustrated in Fig.
6 . Every time you do , you can test fo r rf on
it later with the oscillator running and you
will no t find any . Believe me, it pays to have
the base well anchored do wn.

Em it ter

For a good stable oscilla tor a t 1296 MHz
there is no nee d to tune the emitter,
although this is usefu l when you wish to
opera te at high er power or at its ex t re me
high freq uency limit.

Use a good lOW resistor for R and solde r
it as close as possib le to the emitter. Remem­
ber that th e emitte r lead left o n , and the
lead left o n the resist o r, both have to
oscilla te at the fundamental frequ ency, al­
though this rf voltage wil l be less than th at
of the collec to r in t his circu it. Trim up the
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What Not to Do

I . Don' t make a 4 32 MHz collector line that
is too short. If you do it is likely to take
off on the half wave mode around 900
MHz.

2. Don 't make the line too wide. This
aggravates conditio n I.

3. Don 't use a microwave transistor at 432
MH z unless you take precautions. This
also can aggravate condition I .

4 . Don ' t use too high a capacity for C I . This
of course stems from number 2 (line too
short) . The line really looks like a half
wave then .

5 . Don 't couple the outpu t too tight while
t uning up .

6. Don't run too much current at first.

Fig. 7. Q1 assembly detail for 1296 oscillator.

R I and R2. For maxim um power outpu t
you can use u p to 2K to R2. which puts
more po sitive bias on the NPN Q I. Then you
will have to push the cu rrent up by lowerin g
R3 and R4 ; or rather , the final value of R3,
if you take R4 out after power trimming,
wil l be lower. Watch those mils whe n you
play with t hese resistors because Q I can go
out in a few milliseconds if you push the
current too far.

2300 MH z

This one you will find to be like the 1296
MH z job , only di fferent. Well , it 's this way.
There is a transistor in a half wave line, only
it 's a differen t transis tor, and the o ther
things are treated a litt le differently also.

Your amateur license allows you to use
pulse on th is band . More on that later.

The transistor used fo r th is oscillator is
one of the KM C 2N2500 series. I find the
2N250 I , the 2502, and the HI 04 all work at
this frequency. in fact. most of them go on
up to 2500 MHz. The HI 04 is retailed by
Bill Ashby,president of KMC Semiconductor
Corporation. fo r only $5. a bargain.

The schematic is shown in Fig. 8A, the
layout in Fig. 8 B, an d in detail in Fig. 8e.

The actual unit doesn't look bigger than a
postage stamp with a thumbscrew holding it
down. but it works! It still oscillates and
tunes well at 4 rnA of collector curre nt.
always a good test. The base should be
treated in the same fash ion as the similar
un it of t he 1296 MHz oscilla tor previously
described . Note in Fig. 8B that the brass
plate unit is located under L I . and crosswise
to it. Make the base lead of the transistor
very short , no more tha n I fl6 in . The len gth
of the lead going to R I and R I is of no
impo rtance . The de base bias is supplied by

absolute ly necessary . Looking at Fig. 7 you
will see that things are pretty short here.

So, if yo u take care of th e base , emitter,
and collec tor as outlined above and in Fig. 3,
you will have a 1296 MHz oscillator.

What to Do

1. Use a variable emitter resisto r and "sneak
up" on t he output as you tune up.

2. Use enough inductance for Ll so that C l
acts like a small capacity, tuning L l to a
lower frequency . If Cl is too large you
will simply ground the end of LI for rf
and jump to a h igher freq uency .

3. Usc a half wave circuit fro m 1296 MHz
up. It 's better.

4. Use fractional numbers of pF values for
tuning and coupli ng from 1296 MHz and
up (e .g. Y. pF etc .} .

~ FII8ER GLASS

rr-----'l'---I

Fig. 6. Illustration of baseboard. . . .KI CLL
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EXPANDED
RANGE LINE
VOLTAGE
MONITOR

wmiam P. Turner WA0A,BI
5 Chestnut Court
St. Peters MO 63376

Expand th e J J0- /20 V
range over th e f IL II face
of a milliammeter

. . .WA\lABI

Fig. 1. Schema tic of the expanded range lin e
voltage monitor.

Calibration
Set R6 to approximately center rotation,

RS to maximum resistance. Then plug the
mo nitor into the power line, allowing one
hour for the filter capacitor to "form."

Apply a known voltage at the lo west level
you desire to read and adj ust R6 for meter
zero. Nex t, apply the highest voltage desired
and adjust R5 for full sca le deflection.
Repeat steps 3 and 4 un til you have the
desired accuracy at both ends o f the meter
scale.

O.
R2 10K

I12W

~ ~*
03 D2

PC 101

calibratio n point (during a brownout or
when the monitor is unplugged from the
line).

The meter may be any de milliammeter up
to 5 rnA is the value o f R4 is adjusted to
allo w calibration wit hin the range of the
high calibration pot R5. The Zener diode
may be anything from 70 to 100V at lOW.
RZ and R3 may be anywhere from 8Z00 to
15K at ZW so long as they are of the same
value. They need not be precision types. CI
may be from 50 to 100 /IF at ZOOV or
mo re. The diodes may be any power silicon
with a PIV greater than ZOO and rated for at
least I 00 rnA.

E very so often an artic le appears in an
elec tronic magazine describing an ex­

panded range line vo ltage monitor o f one
type or another. Ofte n a specia l meter or
o ther component is specified which may not
be availa ble to t he individual. The circuit
which follo ws uses standard noncritical com­
ponents which are available anywhere in the
the country. If even a meager junkbox is
available the cost should n ot be more tha n a
fe w dollars. A wide latitude in values is
permissible allowing wholesale substit ution
without loss of accuracy, The original, when
calibra ted against a lab standard showed a
maximum error of less than 2%. The range is
adjusta ble to fit your needs and may even be
adapte d for reading ZZOV lines by making
minor changes in component values.

The power line to be monitored is recti­
fied by DI and filtered by CI, RZ an d R3
form a voltage divider which holds one side
of the meter at half of the rectified line
voltage. DC is also applied to R6, the low
voltage calibration pot, through a 3W Il 0V
lamp (or equivalent resistor) which functions
as a limiting resist or for parallel Zener diod e
D3 and as a pilot ligh t. Any increase in input
voltage causes the voltage at the junction of
RZ/R3 to increase while the voltage at the
slider of R6 remains constant. This voltage
change u nbalances the bridge forme d by
RZ/R3 and the two halves of R6 and causes
the meter to read upscale. R4 and R5 act as
mult ipliers t o set the span of the I rnA
meter. If for example the mo nitor is to read
100 to 150 V the combinatio n of these t wo
resisto rs and the meter movement should
total 50 H l (I000n/Volt), DZ serves to
prevent the meter from reading backwa rds
whe n the line voltage drops below the low
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WE TRY TO BUILD THE ALPHA 77 TO LAST FOREVER

NO MATTER WHAT YOUR OPERATING INTERESTS ARE. . . .

THIS MAXIMUM-LEGAL-POWER DELUXE LINEAR AMPLIFIER
WILL HANDLE ANYTHING YOUR AMATEUR LICENSE ALLOWS

- ALL THE WAY FROM 10 THRU 160 METERS -
AND DO IT EFFICIENnY, ouran,Y, AND RELIABLY

DX AND CONTEST TIME IS HERE - Long stretches of heavy operating really put
equipment to the test. The rugged ALPHA 77 is built to run maximum legal power
in any mode, for any length of time, with a healthy margin of safety . Even if you
goof changing bands at 3 a.rn., the 77's protective circuits and husky components
will vigorously resist damage.

ALPHA 77 by Ehrhorn Technoloqical Operations, Inc.· $1995. A great investment in
performance and pleasure. Write or phone Don Payne, K4ID, for information and a
kinq-sized trade on your old gear.

PAYNE RADIO
Phones: Six Days (615) 384·5573 Nights, Sundays (615) 384·5643

Box 525 Springfield, Tenn. 37172

Don't miss the ALPHA 77 ... and an important new product preview . . . Visit ETa's
display at SA ROC and MiamilTropical Hemboree.



A. F. Stahler W6AGX
5521 Big Oak Drive
San Jose CA 951 29

T VE FILTER

How simple Can they get?

BA NO-
PASS
OUTPUT

-sv
,,J,

, o 0(14)('1l) (llr) 8 @ l'/

eer R'
KlOK

, • , • , 0 ~o

'9V cow
R' PASS
10 01( OUTPUT

HIGH.. PASS
r. , K OUTPUT

Fig. 1. Counection cliagram for the 881
filter.

INPUT A

T h e Helipot Division of the Beckman
Corp. (Beckman Instruments, Helipot

Division Fullerton, Calif. 92634) offers their
Model 881 ($25 ea.) universal active filter
which can be simply constructed and used as
a very effective audio bandpass filter for CW
reception or as a high or low pass filter for
SSB reception. Because the unit is a special,
hybrid, integrated circuit device, all of these
filter functions can be achieved by selection
of only four external resistors and a + 9V
power supply. The resistor values determine
the frequen cy and Q of the filter. The
catalog sheet that comes with the filter gives
complete data, theoretical performance
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Fig. 3. Characteristics of the 881 used as a
low pass filter.

RI. R2: - 2: 4 K

R3 ·12: K 10"
R4· lOOK

- 0 "

""--­
" "

o-.~- ...._- ,
'"

.- ...
lNPUT _, 2:0 V

' M'

.' 0

'" .6 0,
•• '0
>~ 4 0,
~

~ .30
~

il
• . 20•,

' 0

"

Fig. 2. Full size template (copper side) of
the circuit board.

curves and formula to be used for resistor
selection.

Fig. I shows the connection diagrams for
the fil ter described in this art icle. For the
filter tested the resistor values are :

Rl = R2 =

R3 =

R3 =

5.04 x 107

F

lOOK

(3.48 x Q}-2

lOOK
(3. 16x Q}- 1

center frequency,
unity gain

band pass

low pass

Fig. 2 is a full size template for the
printed circuit board and the photograph
shows parts placement.

The experimental data obtained with the
low pass filter is shown in Fig. 3. Note that a
low Q is required for a low pass filt er if
ringing or voice distortion is to be avoided at
the cut off frequency. From the data shown
by Fig.3 the optimum Q for a SSB low pass
audio filter would be approximately Q =
1.00.

The experimental data for the bandpass
version of the filter is shown in Fig. 4. The
calculated center frequency was 500 Hz and
measured center frequency was 505 Hz. The
measured Q = F/lIF = 505/80 = 6.3 was a bit
lower than the calculated Q of 10, however
the agreement with the theory is still very
good considering that + 5% resistors were
used.

- 6db 8 ANDWIDTH
00".

2:00 300 400 500 700 900
F AEOUEN CY-Hl

INPVT_ ,2: 0 VQlTS AM S. .

Al_AZ_ lOO

A3· " K IA4-looK 0- 1.0

za•, .20
It: .re

.>~ .16..
~ .12:

~ .10a .0 8
.0'•lIJ .04

:; .02:b;-__~"";~,,,:v."-;;;~~" °'00band pass

low pass

band passlOOK

3 16K
Q

F
lIF

R4 =

Q =

R4 =

where lIF is the -6 dB bandwidth desired.

Fig. 4. Characteristics of the 881 used as a
bandpass filter.

The unit is capable of Q's from .5 to 50.
A center frequency of 500 Hz and a Q of 50
would yield a CW filter with a 10 Hz
bandwidth; really too narrow for normal CW
reception,

If Rl, and R2 were ganged potentio­
meters, one could track or peak a signal
independent of receiver tuning. The sim­
plicity of the circuit ry should offer no
construction problems and the size is small
enough for QRP transceivers.

, ..W6AGX
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Henry B. Rub WBBHEE
140 Ash
Whitmore Lake MI 48189

TAPE
DEI-..-'

V DE

RE
The Lone Ranger rides A GAIN?

H aving been a prisoner of the nightly
parade of TV sports programs, and a

devote of good movies from the classic, King
Kong to The Thomas Crown Affair, I've
been severly bitten by the wonders of video
tape. In keeping with my fond memories of
TV programs long lost to the archives of
program vaults hidden in TV station base­
ments across the nation, be they Kukla , Fran
and Ollie, or Edward R. Murrow's Person to
Person, Star Trek or The Man From
U.N.C.L.E. it seems only natural to at last
own my o wn video tape recorder for fun and
fortune.

There is a growing awareness on the part
of TV vidiots (people addicted to TV) of a
marvelous machine called a video tape re­
corder. With it one can record and store the
sights and sounds that please us now for
enjoyment later. There's nothing quite like
watching a good movie after a long day at
work (especially when you get home at 3
AM) without having the commercials add to
your humdrum (having recorded the pro­
gram and edited out the beasts).

While the professional VTR's cost up­
wards of $65,000 there are many inexpen­
sive units on the market; new, used, and
surplus which can be had for a reasonable
sum. Typically $500 for a black and white
and $1,500 for color. These have all sorts of
exotic extras depending on wha t you find
and where. Stop action, slow motion, edit­
ing, color, audio dubbing, automatic gain

control and other features can be found on
machines which are suitable for home use.
The video recorders are manufactured by
many different companies such as Concord,
Sony, Shibaden, IVe, Ampex , Akai and
others. Each has a different format, and
offers different features for your money.

Not being richly endowed, I opted for an
excellent black and white VTR which had a
good many features and quality for the
nominal sum of $450 plus tax and shipping.
] was also able to obtain a TV-monitor, a

Panasonic TR-900V which is made for use
with a home VTR, and is a regular 82­
channel TV as well; it even works from I 2V
de. A connector on the side of the TV and a
switch next to the connector select normal
or VTR modes, and it uses a standard cabte
to mate with the popular home VTR units
now on the market. There are a lot of other
models around from almost every manufac­
turer, color and black and white, and they
cost a little more than a regular TV. Not all
TV stores know of these models, so you may
have to do a little looking, or contact the
manufacturer of your choice direct. No need
to worry, though, since the necessary sig­
nals, audio and video , can be found in most
TV's anyway.

After smuggling the goodies into the
house to avoid the cries of the YL (you
never buy me anything) and hustling into
the laboratory (ham shack) I unboxed my
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JANEL makes a preamp for improving the oertcrmence
of almost any receiver. All are resistant to overload and
fully diode protected. To p quality construchon.

super sensitive
PREAMPS

few weeks we had accumulated a closet shelf
full o f commercial free movies, a Charlie
Bro wn program for the kids and a few
goodies from some o ther fellows who have a
unit similar to mine.

I did n' t th ink that home VTR's were
popular until I o wned o ne my self. Since
then I've bumped into lo ts o f folks at
recreat ion vehicle get-togethers, swap and
shops, camp outs and o the r places who have
and enjoy ho me video recording. While
talking to o ther users I fo und a CAP o fficial
who uses his to document air crashes and
pilot c heck flight s. He says that a low flyby
with the camera out the cockpit window
gives a better idea of what happened than a
fe w st ill sho ts of the crash debris. He also
has a copy of King Kong in his library o r
taped programs. A realto r in the neighboring
town advertises his "video listing service"
and shows clients his listings in the comfort
of his office while they drink coffee. He said
that it saves him a lot of ti me and money
rather than tak ing clients around to different
houses all over the area only to find that
t hey aren' t really int erested in any of them.
A record shop uses a video recorder and
ca mera to thwart shoplifters, and recently a
national magazine I receive told of the
Wisconsi n State Police using video tape
record ers in patrol cars to record drunk
drivers. Accordi ng to this article they have
nearly a 100% conviction rate. I guess one
look at t hemselves wande ri ng all over the
road convinces them tha t they really are
drunk.

After you've had a VT R for a while you
will be looking for a cheap source of tape.
Most home units use If2 inch wide tape, and
the elec tro nic part s ho uses like Allied,
Ne wark a nd others charge about $39 per
hour reel. A few places discount the tape
a nd used ta pe can be had fo r as little as $ 10
for an hour reel. This is a heck of a lo t
c heaper tha n film. Especia lly wh en you
consider tha t you can re-use the tape over
and over again . Comrnu nications Unlimit ed
in Whitmo re Lake, Michiga n, advertises new
tap e fo r $2 5 per reel which is the cheapest
I've found. They fre qu entl y have used tape
as well. In a pinch, it's available mo st
anywhere from companies which sell or
service video equipme nt, who are usually
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HEARI NG the
WE A K ON ES . . .

PB models ale only $19 .95 and the 432 PA models Ire onlv $29,95.
All ere in aluminum cases, have BN C connectors [ethers availahls},
require 12 vdc. and ale postpaid and guaranteed. Spetilv mode l and
frequency when ordering. Other models ere available with AC power
supply . Write fOl details .
JANEL can also supply a wide varie ty of receiving equ,pmenl 101
mdusuial applicat ions. A quote 10 your speciticatiom will be sent
promptl y .

@ JB~ ~.~C~S~:~A~~J::;: ies
Telephone: 201 ·584·6521

treasures to see just what I really had. Low
and behold, a glea ming black and chro me 60
pound box with knobs, lights, meter,
switches, connectors , level and, thank God,
an inst ruc tion book. After reading the book
and messing arou nd for a few minutes, I was
asto unded to discover that using a video tape
recorder was like using any ordinary audio
recorder. The record function was a simple
button. The level meter and knob was just
like the VU meter on my stereo, and t he
connectio ns amou nted to a TV lead to the
TV and a single cord fro m the T V to the
recorder. The Shibaden unit I purchased has
a switch on the front to select the TV or a
Camera input. and a simple diagram o n the
lid helps you thread the tape. Noth ing fancy,
just around th e tension arm, past the erase
head, around the video head drum. past t he
audio heads. between the capstan and pinch
roller and onto the take up reel.

After a few hours behind closed doors to
build up my confidence, I braved the YL's
scorn and took the unit into the living room.
I se t it up to sho w it (and me) off to the
family . What do you know! She liked it! In a
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found in the yellow pages under video
record ers and video recording serv ices. The
very cheap and co mmo nly available compu­
ter tape is very abrasive and will wear o ut
your heads quic kly, so caveat empto r.

Since we've had the video tape unit ,
we've so ld our movie camera. We fo und that
had more enjoyment at less cost with the
video tap e than with the film. We've pur­
chased a lot of film over the years, and most
of it has collected dust in a bedroom closet.
It seems so bothersome to haul o ut the
projector, screen, ca ns of film , wait until
after dark , find out the bulb is burned o ut
and post po ne until the next night the
seventy-third showing of Susie and Jeannie
at Yellowstone at age 4 . With t he tape u nit
we can show any o f the tapes any time, just
turn o n the TV, sit back and enjoy. When we
get tire d of a program o r some home
"movies" of the kids and kin , we can erase
and rerecord the tape as much as we like. We
put abo ut 200 passes o n o ne tap e when the
wife decided to learn how to golf, and we
used it to help her develo p her swing and
style.

We live near a lake , and a pro fessional
water ski team practises here o ften. One day
the chief honcho noticed my camera and
portable recorder and asked if I wo uld
record th eir t ricks and play th em back so
they could see themselves and help them
co rrec t some problems in a few of their
tricks. At the tune of $10 per hour they
enjoyed themselves (as did I) and despit e a
few compromising shots with the l oom lens,
they glady paid (PAID!) for the use o f my
equip ment. That did it. Before you knew it
my greed overcame me, and I set about
finding all sorts of pro fit able uses for the
VTR. Between taking dep ositions for
lawyers and shooting the duffers on the
pra ctice tee. The wife now complains that
I'm no t paying enough attention to my ham
radio !, and a few o ther items , like mowing
the lawn. Oh well. It's a lot o f fun, and my
whole family enjoys it immensely. If you
haven't yet been bitten, don't wait , go find
the bug. It's cheaper than 7 night s o f TV and
beer.

No w if you can't find , o r don't want to
buy a separa te TV to go with yo ur recorder,
you can frequently modify your present TV

JANUARY 1974

to work with your VTR . The recorder needs
a video signal and an audio signal. The video
can freque ntly be fou nd in suffic ient
quanti ty right o n the ou tp ut side of the
video detector diode. Take the video o ut
through a large ( 100-5 00 pF elec trolytic
capacitor) value capacitor. You need J-4V of
video with negative goi ng sy nc . This is the
normal signal fo und at the video detector.
The audio can frequentl y be taken from the
speaker leads or earphone jack. The VTR
puts o ut a signal of about IV video and
a bout I V audio . You can usua lly tap the
audio back into the TV just ahead of the
volume co ntro l. Use a .0 1 /I F capacito r for
coupling and de isolation. The video circuits
in some TV's need 4-IOV of signal to
produce normal contrast o n the screen, so
you may have to turn up the co ntrast on the
TV during playback. Since no two TV sets
use the same circuit a little tria l and error
will be necessary to ge t sui table results. If
you have a black and whit e recorder it makes
no difference if the TV is co lor or not, you
just won't see the color during playback. If
you have a color recorder, o bviously you
need a color TV or monitor.

Most recorders "loop through " the video
and audio during record o r "standby" and
this is very useful as you can see what your
recording will loo k lik e and can adjust the
record level accordingly . Most recorders are
well e nough designed that you would really
need a whopping big signal to cause an over
deviated signal and poor recording. (VTR's
use a single sideband FM signal to record the
video signal). If you do h ook to your o wn
TV, don't use a "hot " chassis set or series
filament TV. This ca n put ac between the
record er and TV. Use shielded cable for
audio and video (7 2 ohm coax is best for the
video) and use coupling capacitors in series
with all signals to prevent dc voltages from
ruin ing any transisto rs at either end. For
added help , check the schema tic of a TV
made for VTR use like a Panasonic TR900V
(transistor circuit) or AN69V (tube circu it ).
Magnavox , RCA and others also make VTR
capable TV's, so if you are abou t to buy a
new TV, spend the few extra dollars to get
the capability , you'll enjoy it that much
more.

...WB8H EE
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is the answer

to your ampli ier needs

PA3 - 1EE/1AE/1DE (2 meters)

PA3 - 1AE/1 AB (2 meters)
(220 coming soon I

TPL 20 to 35W Amp. If your needs
are 450, this is your amp. Up to 35
watts or more when driven by you r
mobile or handheld.

TPL REPEATER CONFIGURATION
If repeaters are your thing, TPL has
the answer. Order any TPL amp in
the repeater configuration. Designed
to mount in standard 19" rack.
Completely RF shielded with AC
supply and forced air cooling.

Now here is some great news from TPL ...

TPL 5010

Swan MB 40 20W PEP = 140W PEP OUTPUT
Put a pair of shoes on your new solid state transceiver

from Swan on any low power rig between 2 to 30MHz.

TPL carries a complete line of amplifiers up to 400
watts between 2MHz and 516MHz.

talk
po~er
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__ COMMUNICATIONS INC.
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Thomas E. Hutchinson VE3CWY
3S Warrender Ave. Apt", 208
Islingto n, Ontario, Canada
M9B5Z5

Chcap IITld ellsy COl/ TI te r .

NEXPENS VE
DECIMAL

OUNT NG

NT

•

M ost decimal counting units in use
today emp loy the familiar TTL logic

Ie 's in combination with a nixie tube or
some type of seven segment readout. The
cost per decade of this type of circuitry is
$ 10 and up (co nsiderably more in Canada).
The parts for the unit described herein cost
about 52.50 per decade plus about 55.00 for
associated circuitry ; so a 5 decade cou nter
would cost roughly $5.00 + 5 X $2.50 =

$17.50. The counter has a few li mitatio ns
which will be covered later.

How It Works

The events to be cou nted must first be
converted into a voltage level that dro ps
abruptly by severa l volts at the occurrence
o f each event. Th is negative going tran sitio n
triggers the mo no stable m ult iv ibra tor ( Fig.
I) which produces a pulse of standardized
width (about I microsecond ). The pulse is
inve rte d by 0 3 and delivered to 04. 04 is
no n-condu cting until the arrival o f a pulse .
During the pulse Q4 acts as a consta nt

+ 1211

>----j
'9

oz
IO. - ~IN4 148

10' I. IK
01 IK, ~4148 JL

"F
,

750 pF 16 •
680

01 V OZ 0 'Q:N5772 2N5772 2N5772

MPR:34 I"- OR OR
MPS 834 MPS 834

680

. , 0 '., e, IN414 8

I

TO DC U

U

f-- MONOSTABLE MULTIV tBRATOR ----1- ' NVERTER --:-1

Fig. 1. The input stage converts the nega tive going event signal in to pulses of standardized width.
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Fig. 2. The circuitry of the three counting decades.

current source to charge Cl , With the arrival
o f each new pulse the voltage across CI
increases step-wise by equal increments until
it reaches about 6V; then the programmable
unijunction tra nsisto r Q5 fires and abruptly
discharges C I. The 4.3 1' resisto rs a t the ga te
o f Q 5 fires and abrup tly discharges C I . The
4.3K resisto rs at the gate of Q5 se t the
voltage at which Q5 fires (hence the name
"programma ble" ). By adjusting RI o ne ca n
adjust the magnitude of the collecto r current
that charges CI and by this means o ne
adjusts the number of pulses required to
reach the firing potential of Q5 . R I is t hus
set so tha t Q5 discharges C I o n every te n th
pulse.

When Q5 fires, it discharges Cl th rough
the base emitter junction of Q6, tu rn ing Q6
o n mome ntarily. At the collector of Q6 a
brief (microseco nd) negative going pulse
resul ts and this is delivered th ro ugh R2 to
Q7. Q7, Q8, and Q9 work th e same way as
Q4, Q5 and Q6, but at o ne-tenth the speed,
of course.

So C2 will accumulate charge on every
tenth pulse and C3 will accu mulate charge
o n every hundredth pulse. After 999 pulses
all three capacito rs discharge on the next
pulse and everything starts aga in.

Since C I , C2 and C3 a re charged by
consta nt currents the voltages across them
will be directly proportional to the number

of pulses that have arrived. These voltages
can be easily measured , without discharging
the capacitors in the process, by means of
thes high input impeda nce electrome ter in
Fig. 4 . By pressing SI, S2 or S3 the vo ltage
across a particular capacito r is applied to the
gate o f the FET. This co ntrols the source
current which in turn controls the reading
on the microammeter. By adjusting the zero
set and calibration controls in Fig. 4 the
voltage across CI afte r 3 pulses. for example.
can be made to co rrespond to 3 divisions o n
the meter scale and 8 pulses will then
correspond to 8 divis ions o n the meter scale.
So by pressing S3, 5 2 and 5 I in succession
(in that order) o ne can read o ff the total
num ber of pulses that have arrived at Q4.

Initial Adjustments

The first thing to do is to check the
values o f the 4.3K resistors in the gate lead
o f each PUT. The pair of resistors used fo r
each PUT must be as nearly identical as
po ssible so that each gate is held at exactly
6V. The best th ing to do is to buy abou t 8
5% resistors and from them select 3 ma tched
pairs with an ohmmeter. It does not matter
whether t he matc he d pai r for Q5 has the
sa me resistance as the match ed pai r for Q8
or QI I.

Nex t adjust R I, R2 and R3 to mid value
approximately.
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. ISII
. /S1 6
. /s28

WA9CFU LEE (217) 735·1265
WA 90 GD ROD

555 WOODL A WN ROAD LlNCOL N. /L
6>656

ANT . SPEC . • SSE

CUSH- CRA FT • MOSLEY . HUSTLER

DRAKE . REGENCY . HAlliCRAFT ERS

A-A-A SALES

Onlv 52. oo ~ech - 3/S5.50 Mi. or Me'dl .

HEP'I70'sl1

POTTER BRUMFIELD
MINI CAP RELAY

115 VAC 60",1

aa voc
RG-174/U
WE WENT THROUGH 20 MILE S OF IT LAST TIMEI
Wo .r. au'hor"od Boldon Di", ibul O" and n_ . h 'pmonll
h... com. in from I.... l""lory. Spl it e 500' wool wllh . hiend-_.....
BELDEN NO. 8211 100'/$4.80 - 5OCr/S11,8!>

THE "00 EVE RVTHING N n AIM', lOOll VOLT OIOO E

McnOfoie ,, <:lIldlOftg uP oo the'-klog erwl _ '.. " ..~
of them bod< ... ' loa.. 101$.3.00 - 100I$2!>.00

................Iv " • , • 1\Ii". Ple>b" cooed. L .U KNP IV~.

For pc: _d Of 10,,1<01. I. .... 1·8/32.tud 100' Both .POT.
All _ ..... '" oontlruc:t_. 3 empo. oontetU. Fo< r·t enl.
_ .<:!liOl- WI , 1·0• • .. pt. ..... you .-cl e

"m.oi <:liP" ..le~.

NURMI ELECTRONIC SUPPLY
O_tmeo" 28

17 27 Oon n. RO&d • W..I P&lm B.."h. Flo ride 3341)1

PHONE - (305) 686·8553

SIZE COLOR OECIMAL EACH
OPCOA SLA-l .33 Rod V.. 2.95
O!'CO A SLA, l l C .33 Grnn V.. . .95
OPCOA SLA·3H .70 Rod Ve. 1.95

All UIO 14. 7 Or ,• • ". Specs .""tude<!,
RF POWER TRANSISTORS
We did il agoin . A ll b<and new wllh , I. n<l.rd markings end
mosl we'e manu' a<: lur ed lhi. ~N'- A m.j", ma",,'.clu, . r
d'OPped h.. RF _ lin. end _ t>oull'" hi, ifl\lonlor~,

2N5 5089 3 W. ",Ou' 5 3.50
lNS590 10 Waitt Oul 6.00
lN5&91 2!> Well' Oul 12.00
211I6080 • Well' Ou ' 5.00
11'160111 '5 Wellt 0u1 7,50
2N60B2 2!>WeIItOuI Illoo
lN608J JOWeIItOu ' 12.00
2N6IJ8.t .tOWe'ItOu, 15,00

LED Readouts

OOCWD 40673'8
THE MOST POI'UL R OUA L GATE PJlO TECTE O MOS FEr
..ou",:I. lO ~od '0 00 MHZ. Wo llOt"m orwl ~ou gol 'em
lor onl ~ . 5/56.00

The microa mmeter shown in Fig. 4 ca n
besyour multim eter o r any sensitive meter; it
need not be 50 J.1.A . It mu st have a uniform
scale of numbers fro m 0 to 10 (actually o nly
o to 9 is used but most me ters go from 0 to
10 and there's no point pasting o n a new
scale). I set my mu ltimete r to th e 50
microarnp scale and then I used t he 0 t o 10V
scale to make my rea dings.

Appro ximate sett ings for the calib ratio n
contro l and zero set may be mad e as follows
(sec Fig. 4) ; wit h the 12V supply t urned on
connect the gat e of the FET to a potential
o f 1.2V and adjust the zero set until the
microammet er reads zero. The reason zero
reading does not correspond to zero vo lts o n
the gate is that OS, 0 8 and 0 II do not
completely discharge C I, C2 and C3
respectively when they fire, Next co nnect
t he gate of the FET to a 6.0V pote nt ial and
adjust the calibrat io n contro l so tha t the
meter reads 9.

Next connect a square wave. sawtooth
wave o r pulse source to the monostable
multivibrator in Fig. I. The waveform used
mu st fan abru ptly by several vo lts each
cycle. The SN 7400 series TTL circuit s wi ll
drive this nicely. If you have an oscillo scope
with a sawtooth availab le at t he fro nt pan el
this will do nicely. Or you can ma ke a simple
UJT relaxat ion oscillato r to produce p ulses.
Select a frequency of about I Hz and by
depressing 52 you can watch on th e
microammeter the arrival o f each pu lse.
Count the num ber o f pulses that are sto red
o n C l befo re it disch arges. Adjust R I so that
9 pulses arrive a nd are sto red o n C I and th en
C I should discharge o n the arrival of the
tenth pulse, It may be necessary to add so me

Fig. 3. The rese t swi tch for zeroing the coun ter. It
m ust be pushed fo ur times.
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)IA r- ZERO

SET

•
276-119

PUT

o
l N3819

5 C

+12 V

G

BASE DtAGRAM

52

((GJ
l N38t9

f---- ELE CTROMETER -----

Fig. 4. Th e output of each decade is indicated
separa tely on the calibrated meter by pushing the
appropriate switch.
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FROM
FIG 2

SPECIAL OFFER
Limited Supply

RG -B A!U COAXIAL CABLE
52 ohm. T w o (2) P L -2 59 Coax ia l Con nec t o rs
i ncluded. Used, Good Cond it io n: 68 Foot Length
$5.50 - 50 F o ot Le ng t h $ 4.50 - 2 5 Foot Leng t h
$2.50

RG -54 A!U COAXIAL CABLE
58 o hm .250 0 .0. Po ly e t h y lene. Unused . 370 F o o t
Roll $ 10.0 0 - 18 5 Foo t Ro ll $6.0 0
Prices are F.D.B., Lima, Ohio . Order Dept. 73
SEN D TODAY FOR BIG FREE CA TA LOG '

FM Schematic Digest
A COL LECTION OF

MOTOROLA SCHEMATICS
Alignment , Crystal, and Techn ical Notes

covering 1947-1960
136 pages 11 Y, ' x 17" ppd $6.50

S. Wolf
Box 535

Lexington, MA 02173

ENGINEERS
TECHNICIANS

Do you enjoy building ham gear? Like t o work
with VH FlU HF transmitters and receivers
and/or digital logic? If you are a self-starter
who enjoys doing his own thing in a small
company, informal a tmosp here , we would like
to talk to you. Call us at 914-235-9400 o r send
us a resume with salary requirements.

15Q R iver Street
New R ochelle, NY 108 01

TOOLS
HARD-IO-FIND PRECISION TOOLS

li st s more than 1 70 0 items-pliers , •
tweezers , wire strippers , vaw um systems, ,;
relay tools , optical equipment, toot kils
and eases, Al so includes four P<lqes of
useful · Tool Tips· to aid in tool se lect ion. C ':J

fixed resistance in series wit h R I if Q4 has
exceptio nally large gain. But since the
adjust me nt of RI is very sensitive I do not
recommend using a larger variable resistance.
This adju stment of R I is easily done with an
oscilloscope, if you have o ne. The procedure
would be to co nnect the scope to th e source
lead of lhe FET and depress 51 _ With an
inpu t frequency between 60 Hz and 10kHz
to the mo nostable rnult i, you should get a
sta ircase wave and by adjust ing R1 you can
select th e prop er number of steps as shown
in Fig, S.

After adjusting Rl you may have to make
a final adjustment to the zero set and
cali bratio n contro ls (Fig. 4 ). Always adjust
the zero set first ; this is done with a low
frequency signal applied as above. Wait until
C I has go ne th rough 10 pulses a nd has been
discharged by Q5; quick ly remove the signal
by disconnecting the pu lse in put at R I so
that the zero set ca n be carefully made.
Then reconnect the pulse input to R1 and
wait for 9 pulses to arrive and disconnect
again. Set the calibra tio n control so tha t the
meter reads 9. Reconnect the pulse input. It
should not be necessary to further adju st the
zero set or calibrat io n.

Next press 52 and adju st R2 so that C2
sto res 9 pulses and discharges o n th e tenth.
It will be necessary to inc rease the frequency
of the signal inpu t to the monostable to
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about 10 Hz because the first decad e will
divide this by 10 and give pulses at I Hz as
input to th e seco nd decade. If it is found
that the meter doesn't quite read 9 on t he
9 th pulse, this mu st be co rrec ted by a slight
readju stment o f R2.

R3 is adj usted next in the sa me manner
but in this case th e signal input should be
around 100 Hz.

Additiona l Notes

It might appear that 0 12 serves no
purpose, It mu st be included however
because 011 mu st discharge through the
ba se-emitter ju nction o f Q1 2, just as Q5 and
0 8 discharge. If 0 II is allowed to discharge
in a different manner from 05 and 0 8, C3
will discharge to a different " zero " from C I
and C2 .

To reset all decades to zero the circ u it in
Fig. 3 is used . It temporarily reduces the
gate voltage of each PUT to zero causing
them to fir e. The reset button mu st be
pressed 4 times to encusre that all decad es
reset to zero.

Fig. 5. Th e value of R 1 in Fig. 2 is adjusted to
produce th is staircase wave at the source of the
outp ut FET.

Tra nsistors 04, 0 7 and C I0 must have
very low leakage in the off state , o f co urse,
o th erwise C I , C2 and C3 will be cha rged up
by this leakage curren t; the 2N4 24 9 was
chosen for it s very low leakage and low cost.
Very few transistors co mbine these two
qualit ies. Simi larly OS, 08 and 0 II have
very low leakage in t he off sta te so as not to
discharge C I, C2 and C3.

For switches S I, S2 and S3 it would be
bett er to use a rot ary nonsho rting switch
rath er than push buttons but I was unable to
o btain o ne . With push buttons, which are
cheaper, the meter o ften d rift s off scale
whe n no ne of th e switches I S be ing
depressed.

JANUARY 1974

C I , C2 and C3 would be poly styrene,
polycarbonate o r metalized polycarbonate
types be cause these types exhib it low

leakage and metal capac itance cha nge with
aging,

A regulated 12V su pply at 100 rnA
sho uld easily take care o f the power
requirements to run this.

Limitat io ns

The main limitation o f th is co unt ing
circuit is its low speed. T he upper limit is
around 25 k Hz, OS, 08 and 0 II limit the
speed in that they canno t discharge C I, C2
and C3 very quickly. If these capacitances
are reduced to o b tain greater speed you find
that leakage curre nts from the transistors are
more easily ab le to change the charge on
these capacit o rs and t he meter readings
become unreliable . With a 25 kHz freq uency
limit you can always scale down a freq uency
of I MHz say to 10kHz with some SN 7490
ICs and then measure this. However you are
limited to 5 figure accuracy by this method;
if you wait I seco nd for a measurement the
counter would o nly get up to 10,000 in this
tim e. To get 6 figure accura cy you havesto
co unt fo r 10 seconds and that's just too long
for most peop le. Speed is no problem if
you're measuring period of t ime intervals of
a fe w seconds. Por example su ppose you

feed in a 10kHz signal to the coun ting unit
and you have some event gate it o n for
about 2 seco nds, say; you could get the
length o f time for the event to the nearest
1/1 0,000 of a seco nd. It might be 2. 1037
seconds. This is probably more accuracy
than a nyone would ever need.

In Fig. 4 three decades are shown. The
pra ctical limit is 5 decades. A six th decade
would co un t so slo wly that the charge o n its
capac ito r would partia lly leak off between
pulses. In ciden tally , an accu mulated cou nt
should be read wit hin 30 seco nds o r else the
readings may begin to drift up or down; 30
seconds is lots o f time for a reading.

I n su mming up we have a very
inexpensives coun ter that consumes little
power and is TTL co mpat ib le, It requires
so me initial adju stment and ha s relatively
lo w speed.

• .. VE3 CWY
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KENWOOD T-599A
The T-599A is mostly soli d state . . .
only 3 tubes, has built-in power
supply , full metering (ALC, Ip, RF
output & high voltage). CW-LS8- USB­
AM operation , 1 KHz frequency
readout . smooth easy VFO action ,
built- in VOX (wi th delay , sensiti vity
and anti-VOX ad justments). built- in
semi-automatic CW with sroetone. full
amateur band coverage 10 thru 80,
versati le cross channel operation with
the R·599A. The pri ce .. . $459,00

IO"~ ._-_ - _ - . -- -
KENWOOD R-599A
The R-599A is the most complete
receiver ever offe red . It is so lid state,
superbly rel iable, small and light­
weight, covers the full amateur band .
.. 10 thru 160 meters, CW, LSB , USB,
AM , AM .N and FM . Featu res
selectable AGC (slow or fast ), built-in
cal i b ra t o r , mon it or s T-599A
frequency to calibrate transmitter ,
squelch circuit . 1 KHz frequen cy
readout , versa tile cro ss c hannel
operation With the T·599A, stable and
accurate VFO, and many, many more.
In fact, the R-599A is loaded with
features... many that are "optional at
extra cos t" in other rece ivers. The
pr ice . .. $439.00

.. . I. . . a wmnmg palf.

UI

HENRY
2K-4

The 2K·4 linear amp li fie r o ffe rs
engineer ing , co n s t ruc t i o n and
features second to none, and at a
price that makes it the best ampl ifier
value ever offered to the amateur.
Constructed with a ruggedness
guaranteed to provide a long life of
reliable service , i ts hea vy duty
components al low it to loaf along
even at tutlleqa ! power. If you want to
put that st rong clear signal on the air
that you 've probably heard from other
2K users , now is the time. Move up to
the 2K-4 . Floor console ... $845.00.

••

.. . the ultimate tranceiver. The
promise of the transistor has been
fulfil led . Here is the transceiver you
wi ll want to own ... whatever you
have now, get ready to trade up. Its
impo rtant features are f ar t o o
numerou s to list. Its spec ifications are
superb . The TS-900 is unquestionably
the best transceiver of its kind ever
offered. The price ... $795.00

_.. - -
' ••

. -
•• • •- .. - -

~ .•__~_ ._" • !! I. -
KENWOOD T5-900

•

,•- .., .

" .--.._-

amaeur e

•
HENRY 2K-ULTRA
There has never been an amateur
linear ampli fie r like the new 2K­
ULTRA. Small and lightweight. yet
rugged and reliable .. . all that the
name implies. The ULTRA loafs along
at lull legal power without even the
sound o f a blower . Its anode heat is
silenlly and efficiently conducted to a
heat sink through the use 01 a pair 01
Eimac 8873 tubes . In fact , all of its
components are the very best
obtaina ble . The price ... $845.00.

The new T8-520 is the transceiver you
have wanted , but could not buy until
now. It is a no-comprom ise , do
everyth ing, go everywhere 5 band
transceiver for 5SB or CW that
perfo rms equally well at home, in an
automobile , ai rplane , boat or trai ler.
The T5-S20 features buil t - in AC
power supply, bui lt-in 12 volt DC
power supply , built-in VOX w ith
adjustable gain delay and anti-vax .,
PLU S A HO ST OF OT HER
IMPORTANT FEATURES AND
PROVEN Kenwood reliability . Al l at a
price most amateurs can afford .
The price . .. $·599 .00

KENWOOD TS-520
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ONLY HENRY RADIO OFFERS SUCH A BROAD
LINE OF TRULY OUTSTANDING EQUIPMENT.
EVERY UNIT REPRESENTS THE MOST ADVANCED
TECHNOLOGY ... THE ULTIMATE IN VALUE FOR
YOUR INVESTMENT.

TEMPO/FMH

VHF AMPLIFIERS
Tempo is exclusive distributor for a
full line of superb quality so lid state 2
meter. amateur VHF FM amplifiers
designed for mobile or base station
operation . Output ranges from 25 to
130 watts for d rive power of 1 to 25
watts . Commercial , t yp e-a ccepted
amplifiers are available also. Please
write for prices and specifi ca tions .

TEMPO/ CL·220
As new as tomorrow! The superb CL­
220 embodies the same general
specifications as the CL-146 . bu t
operates in the frequency range of
220-225 MHz (any th ree MHz without
retuning). At $329 .00 it is undoubted ly
the best value available today .

So much for so li ttle!
2 watt VHF/ FM hand
h e l d . 6 C han nel
capability, so lid state ,
12 VDC, 144-148 MHz
(a n y two MHz ) ,
includes 1 pa ir o f
c r y st a l s , built -in
charging te rm inals
for ni-cad ce lls . S­
meter, battery le vel
mete r , te lesc o pi ng
w hi p a n ten na ,
inte r nal speaker &
microphone. $199.00.

TEMPO/CL.146
The CL-146 offers operat ion on the
146 MHz amateur band. The price
inc ludes a microphone, power cord ,
moun ting bracket and one pair of
crysta ls. A full li ne of accessories is
also avai lable .
• 12 channel capability . 13 watts o r a
power saving 3 watts . All solid state ,
12 VDC - 144 to 148 MHz (any two
MHz without retuning) • Supplied
with one pa ir of c rystals . RF output
meter, S-meter. rece iver detector
meter • Provis ions for externa l
oscillator . Mon itor featu re . Aud io
outpu t at fron t panel • In ternal
speaker . The price : $299.00.

(j(j
, cf ~.i

vile ..
TEMPO/ONE
... the best value in SSB transceivers
on the market today. Look at the
specificat ions . .. look at the price tag
. .. ask any of the thousands of Tempo
ONE owners about its rel iability, and
the reason for its unparal led
popularity wi ll be obvious. Features
so lid state VFO, receiver offset tun ing
(c larif ie r) . all amateur bands 80 thru
10 meters . sse upper and lower
sideband, CW and AM. The price . . .
$34900

..... •--- ..
•

~ • • • •",,-J• •, 0,

TEMP0j2001
Small . but powerful and reliable ...
the 2001 linear amplifier offers a full
kilowatt of power for SSB operation in
an unbelievably compact package. It
uses two Eimac 8874 grounded grid
triodes . .. has a built-in so lid stale
po wer supply , built-I n internal blower,
a relative AF power indica to r, fu ll
amateur band coverage from 80-10
meters and is completely wi red and
ready for operation . The price . ..
$545 .00

-TEMPO/6N2
The Tempo 6N2 amp lifier combines
most of the fine features of the 200 1
for 6 and 2 meter amateur operation .
The amplifier uses the same small
cabinet. the same modern tubes , the
same inherent quality for 2000 walts
PEP input on SSB or 1000 watts input
on FM or CWo The rig is completely
wired in one small package with an
internal solid-state power sup ply,
bu ilt -in blower , and AF relat ive power
indicator. The price ... $695 .00.

-

Altentlon Military & Commercial Users:
Henry Radio offers a broad line of
nceptlonally reliable h igh power
linear ampllllers and PGB Industri a!
power generators

HENRY, KENWOOD and TEMPO
amateur products are available from
dealers lhroughout the U.S.
Export Inquiries Invited

Prices subjtct to chanlf without notice.
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD­
OVER TOWER ... designed for the amateur. ,
When you need to "get at" your antenna just turry/'
the handle and there it is. Like other ROH N big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation. ROHN towers
are known and used throughout the world . . . for
almost a quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
® DI VISION OF~~

P.O . Box 2000 / Peoria , III. 6 1601

73 MAGAZINE

•



Bob Manning K l YSD
West Rye
NH 03891

HISTLE

A so

Wit.h " Krazy' Keyless Key er

T he title of this art icle can be taken
qui te literally . Whistl e , hum , speak o r

playa tape to key your tra nsmitter.
Although the original motiviation behind

the develo pmen t o f the Krazy Keyless Keyer
was my own inheren t laziness, it ult imately
became an ex tremely useful asset to the CW
operation of my shack .

•
Three items interfere with my fu ll enjoy-

ment of a CW contact ; the first is the
repetitious CQ calling ; second. the inevi table
repetitious description of my shack, its. ,
equipme nt, my name and QTH , etc ., etc .,
and lastly sending and resending a lengthy
message.

The fact that I unfortu na tely positioned
my telegraphic mill on the right side of my
desk causing me to reach over around and
behind the mill during ra pid QSO's was yet
another reason for me to wish that I could
so mehow key the transmitter with the mic­
rophone attached to my earphones .

The problem was to turn audio o ut put
into an instru ment to make and break a
mechanical co ntact. The answer came
accidenta lly while fooling around with a

I A t\II I A RV 107.4

three channel colo r organ which used a
transformer with a resonant capacitor to
gate a 120 V scr thus ligh ting appro pria te
lights. If it wo uld turn on a light, it should
turn o n an ac relay . It did and it does.

T I is a sa lvaged driver transformer from a
junked transistor radio . Normally there are
two transformers in these small radios, one is
yellow - the o ther blue - and the blue one
is usually the driver with as :I imped ance
ratio . The dc resistance measures approxi­
ma tely IOO- 200n on one side (make this
the primary) and 500 - 600 n on the other.

Cl forms the resonant frequency some­
where in the mid -range o f the audio spec­
trum. It can be increased or decreased to
accommodate your tape recorder o ut put or
the tone you prefer when recording. C2 can
be increased to improve se nsitivity . The
relay should be a I05-125V ac relay . R2 is
a current limiting resistor to the ac relay . C3
provides voltage to the relay during the half
cycle that the scr is off.

Hash from the scr is minimized by the I
K!1 resistor and none was noted during
operation o f the unit. · Any key click s that
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TAPE RECOROER

'"(MANUAL
OYERRIDE)

"",
VO<

TL::::;~+: TO XMTRKEY JACK

R

OUTPUT OR
MONITOR

(~
MIKE

t: ~

XFMR

RECEIVERS, OK GRTO, WITH BOOKS:
SP,60().JX: AM, CWo0. 54 54 MHz cont,nuous . . . • . . . . ,. 275.00

P388/URfl ' AM. CWo., 30' , M HZ l+n~il" d ,eI. PTO . 325.00

R390AlURR : ' , 32 MHZ by d '9 'IS. PTO lun ,ng 595.00
AN/fRA 59B nolte, vNs,on 01 WRR 2) 232 MHI d '9 it"l lune eilCh 500 HI

0' co nt, nU <;1lS. A I , 2.3, 9. F l . 4 FAX FSTTY . SSB. carr "" sup pressed
e' th e, h~n(1 0' hoth for 2 d ,He'ent ,n te l l ,q~nces, St able ano accurate
enough to lise as fr ~q rnete rl Net wI, 276 Ibs. rn 2 c d lll n ~ ts ,n rack cra,lIe ,

75000

WWVB 60 KHz recvr 'comp"rator ,. , . ,. , 29 5.00

WWVB 1 k Hz 1001'S a l I secooc ,mervals 11 5.00

38 1000 MHI by Band Sw,tch"",!. 4 bands Sep...rate ..10m"", 1m each
band.AN/AL R 5 mod.f,ed lo r 117 v 50 60 cy hne. AMiFM. The Tuner "
" plug-,n coovene•. the rece've< os 30 MHI IF and " II tIlal fa llows IF.
Choose ",lecl,vi"es 200 KH z or 2 MHz each sid e of cen teL Fac tory
checkou t sheet . tYP lc,,1 lor th e Oflqrnal·pack t" ner you ~I~t , lKl YS sensi t'v'ty
ran9"s from 1.I IJV at 28 MHI to 7 at 1 9H1. IF ..."enu"IO' IS ca lihral...-j In

6 dB steps to - 74 dB. Diode Cll"P.f1t me Ier makl'S thos rev, uselul fOf
rela{FV<~ 1,~ ld st,englh measurements and harmo n,c f,nder. Rcv. uni l IS ~xc.

used and ched<.ed ou t O K ... , ...... .. .. .. . ... 375.00

30 MHI PANAOAPT Efl may be useluf Wl1h above . . , 29 5.00

A.I. l. = 132 30 MHI n::-v-r ampli fle' ..." ...... c...hb. , .. 99.50

EDDY STO NE AM!CWffM!NB FM 19·165 MHI 'CV' . ... 295.00

CV-591A: sse Converter eothe r sidd Jit nd , 137.50

MOTOROL A 3 MHI OSCll. 5 l''''ISln 10 lO 11th , 199.60

ATTENTION I

Buy....s. Engln....... Advanced Teenntcldns :
1'1',. h.we Ih~ ~I I/!'SI '''''J'' ''''''''''' & rnJ;:llloS€~ mv,","O'1' If' me ':01 " "')' 50
...sk fof I'Of l' ,If'<!(/s . .• (Ion', ;..Ir 10' ,m ow,..11 " " laI0 9 '''I' also 1x,1'. .<0

lell us ""fI,or I'OfI flailf'. Pflce i"

''0
VAC

Fig. 1. The Krazy Keyless Keyer in all its glory!

CRYSTAL SPECIALS

. ..KIYSp

you may have had with -a normal key will
pro bably still be presen t and an appropriate
key cli ck filter should be added to the relay
co n tac ts.

If junk or salvaged parts aren 't available,
co mmercial units ca n be used . The trans­
former would be a Radio Shack driver
(273-1378) primary 10K secondary 2K (re­
verse whe n putting in keyer ). SCR Radio
Shack 's 276-1067, GE-ZI or C I06 will work .
C1 is appro ximate ly .1 flF paper , C2 is a .0 I
or higher ce ra mic or paper. R 1 is a 1 Kn Y.!:W
and R2 is a 600n lOW resistor .

Any tape recorder may be used . I use a
cassette type with a monitor jack . The
monitor is not essen tia l, but unless you have

•
a side tone in the t ransmitter, you should
have some way of telling what's being sent.
A home-brew sidetone can, o f course, be
co nnected to the relay.

Now , with a stock of caller tapes, record
ope ning QSO informa tio n and a good ly
portion of ca nned informa tion , jo kes and sea
stories o n separa te cassettes, I can simply
assu me a horizontal position and have quite
a CW co ntact.

If so meone will just come up with a
perfect coffee maker I will a tta in complete
inertia !

4.50
4.50

2.50

For
FREQ.-

STABILITY

Div is ion or Bob Wh an
& Son Etect eorucs, Inc

2400 Cr ysta l Dri ve
Ft. Myers . Flor ida

3390 1

All Ph ones
(8 13) 936 -239 7

-,
I •

CRYSTALS

2-MET ER FM lor most Transce ivers ea. $3.75
144-148 MHz - .0025 To l.

Frequency Standards
100 KHz (He 13/U)
1000 KHz (HC 6/U)

Almost all CB Sets. Tr . o r Re c.
(CB Synthes izer Crystal on request)

Any Amateur Band in FT -24 3 1.50
(60-meter . $3.00 160-meter nol ava .l.t 4 for 5.00
For 1st class mai l. add 20c per crystal. FOr
Airmail . add 25c . Send cheek or money order .
No dealers. please.

Depend on JAN Crystals .
Our lar ge slock 0' quarlz

crystal materials and components assures Fast
Delivery 'rom us.

Sen d 10c for new catal og WIth 12 cscrn at or
c ircu its and li sts of t reouenc res In stock
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Bill Hoisington K1CLL
Far Over Farm
Peterborough NH 03458

T NEABLE

10 METER

CONVERTER
Great for Novices with p oor receivers ­
even greate r when used wi th VIIF converte rs.

W e claim alm?st everything fo r. this ten
meter receiver 10 Its capacity as a

tuning. unit with any solid state converter for
mobile. field. or home use : battery operated.
compact. shielding. good tracking. new type
two-speed dial with easy turning, low cost
low noise transistors of "Universa l" ty pe.
excellent image suppression wit h 1.65 Mllz
output, and high select ivity if use d wi th the

final i-f on 135 kHz. The only thing not
claimed for it is "instant construction."
You'll have to work a little at this one but
that's life for you . Really worthwhile things
are not built in a d ay.

lIere we will detail the breadboarding,
circuit design , padding for 2 MHz full dial
spread and coverage. and results on ten
me ters.

+ ,

........ ONE SECTlO!'< Of "' ILLU<
/ 14 6 0 - 1 20 7 "'At

L-._ -I---.

16 5 1Il11 '
IF OUT

coo
ce

C'li.. ~ . •
'10f C'il " r''-'~

130 - .. 1>-
'--~~ r-" '-----1

"

,,,rv'
\

m

'"~ 'f- ---'
"m

Fig. 1. Overall converter schema tic. L l, 1 7 turns, J S m m OD, 2S mm long; L2, 3 [Urns on cold end of
L l; L3, 1 turn on cold end of L l; L4, 11 turns, 8 mm OD, 3S mm long; L5, 2 turns on cold end of L4;
L6, 21 turns No. 30 inside cup core from Millen 1DC; L7, 4 tums No. 30 wound over L6; L8, 5 turns,
15 mm OD, 8 mm long, mixer tap at 1 turn, and emitter tap at 2 turns from ground.
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The Rf Stage, 28-30 MHz
Requiremen ts

Two tuned circ uits. reasonable gain, good
noise fig ure, very good tracking capability
and padding, freedom from self-oscillation,
inpu t and output impedance matching.

One of the things that is interesting in a
transistor rf stage is the question of feedback
causing self-oscillation. The engineers work­
ing hard to produce good devices have a
pa rameter called "reverse transconduc­
tance. " In plain English this is simply the old
devil built-in internal fee dback. collector to
base - exactly the thing you don't want.
You've seen it before in triode tubes if
you're of that age, and it is simply the same
as the old plate-to-grid capacity all over
again, plus some resistance thrown in to
make it a little tougher t o lick.

Manufacturers claim certa in IC' s reduce
this effect way down , but right now, work­
ing with a single $ 1.20 transisto r, we 're back
close to the neutraliza tion business again.
Anoth er nasty feasture of this is the rise of
this nuisance with frequ ency.

We place a lo t o f faith in adjusting the
base winding, o r tap , to avoid this condition,
having used this meth od with success on
1.65 MH z. This faith was justified, as y ou
will see, at least for 28 -30 MHz.

A bread board rf stage was set up with
care (see Fig. 6) to allow the needed changes
for determining the proper parameters as
outli ned above, and this one really paid off.
Figure 2 shows the circuit , wit h det ails.

The input is adjusted by the turns of Ll
and its coupling to L2 . Input tunin g is done
with L2 and C I , and the amou nt of base
input drive, which is very important for
feed back control, is adjusted by L3. A tap

165 ,..
IF OUTPIJT

rs r

"0

Fig. 3. Mixer stage .

FROM OSCILLATOR .
29 65 TO 3165 III HI

"

.,
..." ..

+.

Fig. 2. Rf s tage, ten meters.

o
"

The method of testing is st ressed, so you
can use components that you have on hand.

The Overall Circuit

Figure I shows what we have. All three
stages have been worked on extensively to
provide a maximum possible guarantee that
it will operate correctly when you build it.
The rf stage has been engineered to prevent
self-oscillation , the mixer for good gain and
freedom from pulling on the oscillato r, and
the oscillator for high reserve power.

Using the components specified and the
exact circuit, you will find that it handles
extremely well , without a trace of oscillat ion
in the rf stage, and tracking is made easy by
the smoo th tuning o f all three circuit s.

The Breadboard Setup

Quite an ex tensive affa ir was assembled
with three separate but 'similar tuning capaci­
tors in o rder to work out the exa ct circ uit
itsel f with coil and capacitors before build­
ing it in to the compact fo rm for use as a
mobile and po rtable unit . The unit is de­
signed around that intriguing little three
gang job by Miller (their part No. 1460-1)
which is o nly 2.5 ern wide!

This breadboard allows you to work out
the inductance you need , the impedance
matching wind ings and taps, the dc values,
etc. In o ther words, after fin ishing the
breadboard you should have a smooth-opera­
ting circuit with all the components and
values determined and be able to concen­
trate on the mechan ical assembly and design
yo u want for packaging

With this breadboard layout you can
work out any variations you have in mind .
or subst it utions o f similar components , and
check their opera tion before fina l assembly.
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SUPER CRYSTAL
THE NEW DELUXE DIGITAL
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Fig. 4. First oscillator.
MFA-22 DUAL VERSION

Also Available MFA·2 SINGLE VERSION

TOUCH-TONE DECODER

T-2 Touch-Tone Decoder ••. $39.95 PPD.
Specify digit o r tone fr equencies.

(I nel ude sales tax in Catif .I

• CO R cont rol buil t-In .
• Relay o utput SPST Xi-am p.
• Octal plug-in case.
• Compact l -o/.a " square, 3" h igh .
• Free descriptive broc hu re on request .

• D u al t o n e
decoder d ecodes
one Touch-To ne
digit .

• Availab le for 1,
2, 3, 4, 5, 6, 7,
8, 9 , 0 , # . " and
other d ual to nes
7<JO.3 000 Hz.

• Latch a nd reset
ca pabi l i ty
built-in .

$275 .0 0
$ 2 10.0 0

$ 3.0 0

PALOMAR
ENGINEERS

BOX 455, E5CONDIDO, CA 92025

~ Transmit and Receive Operation: All units
have both Simplex and Repeater Modes

~ Accurate Frequ.ncy Control: .0005% ac.
curacy

• Stable Low Drift Outputs: 20 Hz per degree
C typical

• Full 2 M.ter Band Cover•••: 144.00 to 147.99
MHz. in 10KC step's

• Fast Actina CirCUit: 0 .15 second typical set­
t1ing time

• Low Impedance (50 ohm) Outputs: Allow long
cable runs for mobiles

~ Low Spurious Output Lev.l: similar to crystal
output

• PRICES
MFA·22
MFA·2
Ship pi ng

~ Electronics
Box 1201 B
Champaign,lL 61820

SEND FOR FREE DETAILS

on L2 also works, but the single tu rn coil L3
is easier to adjust. so it was used in the fina l
circuit.

The transistor used is of course our
"Universal" one, the Motorola HEP 55
which is turning out to he a real low no ise
one, as well as universal. The emit ter bias is
temporarily adjustable. with a limit resisto r
R3 as well as a pot of IK. Base bias is
supplied with the usual 10K and 2K resistors
and isolated from L3 by C2. The collector is
tapped o nto L4 , which is tuned by C4 . L5
couples the am pli fied rf out to the next
stage or to a receiver if you are using th is
unit as a preamp .
Here are the results:
A. The collector tap has little or no influ­

ence o n the amount of feedback causing
oscilla tion. It does have an effec t on
band width and tuni ng and th us a lit tle
on image suppression, but not mu ch on
gain. It is no t critical.

B. The base tap, or size of L3 and its
coupling to L2 has a very large effect on
the feedback , A one turn loop with
adjustable cou pling to L2 around the
cold end seems the best. With two tu rns
fo r L3 oscilla tion occurs when L2 and
L4 are tuned to the same frequency .
With one tum none took place, and there
was still plen ty of gain . The prese nt , o r
bread hoard , L2 is 17 turns air-wound,
14mm DO, 6 tu rns per em; however this
is no t yet padded for bandsp read on the
dia l for ~ Mli z.

Two types of tests were run on this rf
stage, th e firs t as a pream p in fro nt of my
lah receiver. This was really amazing. Wi th
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Fig. 5. Final oscilJator, 2 9.65 to 3 1.65 MHz.

:A FASCINATING HOBBY!
VINTAGE RADIO brings you the pioneer
days of wireless and radio in pictures. The
collector's bible, it opens the doors to a
new hobby, Great browsing, too. Over
1,000 pictures , 263 pages . 1887-1929.

••

",

'"'' o

"

210 ~C~o I
zo .,

PAOOER '

1 SEC TIQII,
... It.U R 14 60-1

lO r tF ...u

•

AVOID DELA Y' SEND TODAY
Mail check to Vintage Radio. Dep' t 7.
Box 2045, Palos Verdes Peninsula. CA., 90274
Vin tage Radio, hard cover $6.95 0
Vintage Radio. handbook 4.95 0
Radio Collectors Guide 3.95 0
Po stage Paid, Ca lifo rnia residents add 5 % Tax .
Name _

Stree t _

C ity Stat e _ Zip _ _ -.:

ENJOY THE OLD DAYS!

the rf stage in front , stations were coming in
readable that could not even be heard
without it. This was on the good old " 100 ft
piece of wire" by the way.

Gain

Note this point. The difference wit h and
wi thout th is stage be ing so noticeable. I
disconnected the receiver entirely and just
used the rf stage with a tuned diode detector
and a $5 Lafayette audio. I heard about six
stat ions on ten meters with this one rf stage
and diode detecto r without any o ther recei­
ver! Enough o n the gain. You don 't really
need a ll that much anyway, but it's nice to
know it's there.

Good freedom from spurious was no ted ,
due to the filter action of th e two tun ed
circuits o n ten, L2 and L4 .

As usual , th is one stage took over an
entire day to build, tune, adjust and con­
fi rm. The results are certainly well worth
while though , and the unit also worked fine
as the rf stage of th e tu nable converte r, as
you wil l see la ter.

60

The Mixer

This transistor (refer to Fig. 3) is base­
coupled to th e rf co llecto r circuit, and
oscillator injection is brought in to the
emitter. The collecto r is th en tuned to the
lower bea t note of 1.65 Mlf z a nd sent out to
the i-f st rip, or to your lab receiver for
testing. A tuned d iode on 1.65 Mllz is also
good fo r testing pu rposes.

Sounds easy. There are a few little details
though . Oscillato r injection is one. Where to
bring it in , how mu ch , oscillator " pulling"
also , which is a change in th e osc illato r
frequency due to the effec t of th e mixer
base tuning.

Going through Fig. 3 in detail we have a
com mon emitter connection with signal ap­
plied to the base th rough L2 wh ich is not
critical. LI is the preceding stage collector
coil. R 1 and R2 establish the base bias, and
R3 the e mitter bias.

No te that while the emitter resistor may
not ap pear to be bypassed , it actually is , as
reference to the whole circuit , Fig. I and the
oscillator circuit Fig. 5 shows. The injection
lead has a .0 I capacitor in it and th e o ther
side of this capacitor is connected to ground
through a one tu rn portion o f th e oscillator
coil which consti tutes a low impeda nce
connection to ground at ten meters. Thus
the osc illa tor ene rgy is brought into th e
mi xer through the emitter and will be found
quite free from frequency pulling wh en the
mixer is tun ed.

The mixer collec tor goes to T I , primary
of which is tuned to 1.65 Mllz. Keep in
mind that a ten meter signal and th e local
oscilla tor used - when beating together in a
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Fig. 6 . Layo ut, 10 m eter fron t end, breadboard.

mixer - always produce four frequencies. In
this case they are :
1. The signal on 28 MHz
2. The oscillator on 29 .65
3. The oscillato r plus the signal, 57 .65 (not

used)
4. The oscillator minus the signa l (used as

the i-f)
Number 4 is sent out to the i-f strip on L7.
And that's that for the mixer.

The Oscillator

I'm certainly not a fanat ic o n regula ted
supplies but this oscilla tor stage is generally
used in the ten met er tube receivers. Ho w­
ever, with batt ery operation maybe we don't
need one. So far it loo ks as though we can
do without it.

A com mon trouble in ten meter receivers
in the past has been loss of oscilla tion with
age. The oscillator must have plenty of
reserve power and yet not produce stro ng
harmonics. This may . not be easy beca use
all o rd inary local oscil la tors are class C jobs
and operate with plenty of harm onics.

Good sh ield ing and plenty of in-ba nd
signal from more than one rf stage can
alway s be used to swa mp ou t spurious in
most cases.

The first oscillator use d is show n in Fig.
4 . This one is our sta ndby for fi xed tuned
jobs, but it gave trouble right away. So I
must have changed so methi ng. I had . Instead

of pu tting the collector on the high end of
LI I tapped it down on th e coil for tracking
purposes, the idea being to use a set of three
similar coils all alik e with base and collector
tapped down to avoid dissimilar tuning. Nice
theory but it didn' t work too well . Squeg­
ging appea red on part of th e tuning range
which is a real menace . Th is is also known,
by the way, as superregc nera tion when
properly regulated, but we don't want it
here either! After res to ri ng th e collector to
the high end o f th e oscillator co il we
checked the whole operat ion and worked on
the paddi ng capaci ty needed to cut down
the tun ing range to th e desired 2 MHz, plus a
li ttle ex t ra for dial e nds. The concl usion
reached was to change th e oscillator circuit.
Never mind th at stu ff about " horses in th e
middle o f the st ream," there are times when
all th ings ca ll fo r a change , and you have to
go to another circuit. When a large tuning
ran ge or a lot o f padding are needed , the
circuit of Fig. 5 is hest , and it turned out
very well here . The main feature is that th e
enti re oscill ator indu ctance is tuned , includ­
ing th e fee dback po rt io n. No te in Fig. 5 that

this part o f th e coil is in the coil itse lf and
th erefore it tun ed along with the rest of th e
coil. The presence of a large capacity, C l
and C2 directl y across th e coil tends to
mai nta in th e desired out-of-phase relat ion
betwee n the base and th e collec to r.

Wi th a given varia ble capacitor you may
have to usc a lot of capaci ty padding in
order to spread 2 MHz over th e dial.
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The meth od of breadboard design has
been stressed to help you work out the
problem s of a ten meter tun er, battery
operated , and to get yo u on th e air

Results on Ten

This delayed the work here qui te a bit ,
because I sta rted hearing the so rt of stuff I
hadn't hea rd fo r years, and I stopped and
listened to th e ba nd fo r some time.

KI CLL

The following hin ts and kinks fo r bread­
board work may be useful fo r you. Figure 7
shows an easy method fo r mounti ng small,
single, variable capaci tors on a copper-clad
baseb oard .

When checking th e frequency of an oscil­
lator alway s fi nd the fundamen tal with an
absorption wavemeter. And rem ember that
once in a wh ile you co uld encounter an
oscillator working gaily away on two
fre quencies at once! It 's hap pen ed to me.

Oscillator squegging can be hea rd on
almost an y receiver tun ed on or near the
frequency . Tuning is broad because of super­
regenerative action .

Watch out fo r loo p tun ing of compone nts
and grou nd leads. Granted, this is a nasty
one. Can hap pen most easily whe n several
compone nts are going to gro und fro m one
tuned circuit and the same ground is not
used for all leads. This does no t apply to the
de filt er some ti mes used. This can be diffi­
cult but can be checked by using a tiny
square .00 I or .0 I capacitor cemented onto
a "coffee-st ick," with abou t I 18th inch leads
pro t rud ing. Touch these leads from a suspec­
ted t ic-point to ground.

Tune in th e conve rte r every once in a
while wit h th e gain of the receiver being
used way d own , so that gain d ifferen ces are
not swamped out by ave act ion, You may
not need all the gain o f this fro nt end, but
it's nice to have it available.

One sec tion of the three ga ng cap acitor
was used to tune the osc illa tor in order to
find out what amount of padding was
needed , as well as the coil, for sp rea ding the
desired 28 t o 30 MHz over approximately 10
to 90 on the dial. These values are detailed
in Fig. I .

ANGLE
BRACKET

'----.::".} SOLOERBASEBOARD

Alth ough you could rem ove plates, the
Miller th ree ga ng job looks so nice the way it
is I would h ate to start cutting it up. Also, a
large fi xed cap acitor such as C I and C2 in
Fig. 5 tend s to stabilize th e oscilla tor and
cuts down on osc illa tor frequen cy variation
due to collector or base capacity changes. In
order to do this you should have a good CI
and a good C2. C I is air-insulated and
cannot be imp roved on very much . C2 is a
mica-compression trimmer and should also
be all righ t, keeping in mind that we are not
shooti ng for opera tion in military-ty pe be­
low-freezing-to-boil ing-water environments. (
have had trouble in the past th ough with
High-K dielectric cap acitors shifting right
out of th e i-f passband wh en gett ing out of a
warm car in to the breeze on a hill- top in the
fall. So keep that in mind.

COPPERr--..r;r
SIDE

Fig. 7. Capacitor m ounting.

CAPACITOR
MOUNT
2" )( 2"

The oscilla tor of Fig. 5 appears to be one
of the best I've made yet. The circuit itsel f I
might say is quite sta ndard and is used in a
number of commercia lly produced receivers.
It is so st able and so well bandspread in this
case that foreign ten met er sta t ions can be
easily tuned in using a small knob wit hout
an y slow motion attach ed .

Layout

Should you wish to test some sl igh tly
differe nt components on hand , or wish to
try some circuit variation, etc., t he layout of
the breadboard is given in Fig. 6 . Plenty of
space is alloca ted for each of these stages,
and ye t they are close enough so that the
leads inte rconnect ing th em are not too long
for te n meters.
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AN IC
FACSIMILE
RECEIVING
CONVERTER

B ack in August and September of
1971 , 73 published a couple of artic les

on fa csimile , one of my unrequited loves. I
read the articles with great interest and, a
few days later while on a routine visit to a
local surplus dealer, I met my first FAX
machine. It was an RD-92A/ UX Facsimile
Recorder, an d I bought it. Now, all I had to
do was ge t it h ome (i t was kinda big), pl ug it
into the station, and I was in the FAX
business. Right? Wrong! I got it home all
right, but there were st ill a few thin gs I h ad
to learn about FA X. One was where to get
the special electrosta tic record ing paper the
thin g needed . Ano ther was how to get some
inte lligence onto the paper from the funny
sounding signals I could hear on my receiver.
Well , I got the paper from Fit chburg CPI,
Scranton, Pennsylvania, and I built the
receiving converter myself.

Before I could build the conve rter, I had
to figure out what it was supposed to do and
how it was supposed to work . A stu dy o f the
earlier articles revealed that mo st FAX
machines prefer to digest an audio subcarrier
that is amp litude modula ted with the picture
information and that the normal HF radio
transmission mode was direct FM o r FSK of
the RF carr ier by the picture information . [

JANUAR Y 1974

Dave Brockman K6LJY/7
Apar tmen t 301
3 11SSou th 192 Street
Seat tle WA 981 88

Found that the converter usually processed
the audio as rece ived by an SSB ty pe
receiver. The converter I built consists o f a
limit er (to remo ve amp litude noise and
signal fading effec ts ) fo llowed by a low pass
filt er. The low pass fi lter, by virtue of its
roll-off characteristic, converts the audio FM
signal to an A M signal with a variable carrier
freq uency. The FA X machine is in sen sitive
(over a range) to the freq uency o f the
su bca rrier input , only the amp litude - so
the variable carrier frequency causes no
trouble.

The no rmal deviation of RF FAX signa ls
is 800 Hz and the receiver is usually tuned to
put the recovered audio into one of two
standa rd frequency ranges: 1500 to 23 00 liz
or 23 00 to 3 100 li z. The RD-92A has a
band pass in put characteristic designed to
pass the latter frequency range. Black is
represe nted by 23 00 liz and white by 3 100
Hz. In bet ween is gray . Experime nts with
the ma chine and paper indicated that the
black input level should be about two times
the white input level to provide a fair gray
scale for pictures (sent by FM) and sharp
lines for maps (sent by FSK). The slope and
cutoff characteristics of the converter's low
pass filt er were selected accordingly .
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Construction Details

The converter was built on a piece o f 0 . 1
in. grid perforated board (Micro-Vector­
board) . All lC's used were DIP's and were
mounted in sockets. The capacitors used ,
except the electrolytics, were lo w voltage
polyester fi lm types made by Internat ional
Electronics Corpo rat ion (IEC) . They were
Series EM and are low in cost, sma ll in size,
and sta ble.The pots used were Beckman
Series 72 PM. These are 3{8 in. square, PC
mounting, screwdriver adjust , single tum
units that sell for about 70¢ each. Very nice!
The converter board was mounted in one
minibox and the power supply in another.

My receiver has a low level audio output
for accessory gadgets so an input amplifier is
included in the co nverte r . It is an LM 741 C
o p amp connec ted as an ac coupled non­
-inverting amplifier wit h a gain of about
o ne-hundred one . This gain is suitab le for
use with inputs up to 100 mY. If the inpu t is
expected to be larger, the gain should be
reduced by increasing the value of R6 . The

output of the stage is capacitively coupled to
a vo ltage divider and reduced by 50% to
prevent overdriving the limiter input.

The limiter is a slightly compensated
LM 709C op amp operated in the open loop
configura tion. This means that the op amp
output will be drive n to satura tion by very
small input signals. The effec t is to remove
amplitude variations from the input signal
and produce a co nstant ampli tude , square
edged output signal. The inverting input of
the 709 is bypassed and returned to a pot to
allow the limiter threshold to be set at
precisely zero volts. This insures maximum
sensitivity . The o utput of the limit er drives
the low pass filter.

The lo w pass filte r is a three pole active
device using an LM747 dual op amp wit h
both sections connected as vo ltage followers.
The filter characteristic is nomi nally a
Butt erwo rth with a cu toff frequency of
23 00 Hz. The first pole of the filte r is
formed by R3, R4 , and C4. This sectio n also

n - m

•
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Inside view of the receiving converter. Toggle switch is for shifting BFO in the receiver.
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Two Meter-S.2 db Power Gain
Colinear Mobile Antenna

r 5.2 db gain over 1/4 wave ground
plane

I SWR at resonance .. . typically 1.1:1
! Bandwidth . .. 7 MHz for 1.5:1 or

better SWR
I Power Rating ... 200 watts FM
I Height, including mount ... 78"
I Radiator .. . 17·7 PH sta inless steel
I Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MOOEL CGT·144 (i llustrated) antenna com­
plete with trunk lip mount for easy, no holes
rnstallat ion on side or edge of t runk lip. 180'
swive l included for adjustment of antenna to
absolute vert ica l. Supplied operat ional wi th
17' MIL spec RG-58-U and PL·259 t ransceiver
connector factory attached. Antenna is remov­
able from mount. Shpg. Wt. 3.34 Ibs.

MOOEL CG·l44 - Antenna only with %"-24
base to fit all standard mobile ball mounts.
Shpg. Wt. 1.84 Ibs. . $24.95

e
Nt~~Cl\

GMl' \,It\fOlt
SU\'lt\
give your mobile signal
the big push!
this large aperature,
two meter
antenna will create
a new dimension
in amateur
mobile communications.
-where action counts,
get the
decisive advantage
of colinear power gain
performance;
transmitting and receiving!
Available From All Distributors I

who Recognize the Best.

NEW-TRONICS CORP.
15800 COMM ERCE PARK DRIVE

BROOK PARK, OHIO 44 142
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"TUNING INDICATOR
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•

3 POLE FILTER
~747"

IN5245

"pf 7
IZ RI - 10

4 R4 - K 6.6ZK Z,
5 , C2 I30K

"7CS
, R3

1'~22
;h022

6ZK
~OOTPUTIK

22K

~' 5
60'1

t-~W'~-r-4--·-15V

47K

100

1'~
flO,I,£R SUPPLY

AMPUFER

+

R6 R5
2.2 K 2201<

25.2VCT
/' 500MA

--if ' __7CHEP 175

] >~"IOO'iVvT'N5:::24::.:.:5r·1 17~ +15V

".01 4_ 10

INPUT~) 5,
'741~

47K 47K

Ie roNER:
L M 747 +15 PIN 9 8 13

-15 PIN4

LM 7411 1"1!> PIN II
lM709J -15 PIN 6

CAPS IN MF
RESISTORS 1/4 W

5 G/o

Fig. 1. Converter schematic.

provid es a signal reduction of 50% to pre­
vent o verd riving the first voltage follower.
The second voltage follower and C I , C2, R I,
and R2 form the other two poles of the
filt er. More about active filt ers later.

Ordinary 5% com posit io n resistors and
10% capacitors were used to build the low
pass filt er. This means that , if the com­
ponent tolerances gang up, the deviation
from the ideal filter characteristic could be
quite great. Generally , this doesn't happ en
and - in any even t - this application does
not require a precise filter. The filter should
be built and the response checked. The filter
output at 3100 Hz should be abou t 53.5% of
the output at 2300 Hz. The response for an
ideal filter is listed in Table l. At frequencies
below 2300 Hz, the filter output , ideally ,
will increase and finally level off at about
141 % of the output at 2300 Hz. At fre­
quencie s above 3100 Hz , the filter output
will decrease until it disappears into the
noise level.

The output of the filter driv es the FAX
machine through an att enuat or network

with a pot. Th e range of the output adjust­
ment is small because the RD-92A has a
thirty ste p input at tenuator and the pot
need only co ver one step . The output of the
filter also drives the inputs of the tuning
indicator filters. These are active two-pole
band pass devices built with one LM747 dual
op amp. Each filt er has a bandwidth of
about 30 0 Hz and the center frequen cy is
tuned by a single pot. One filter is tuned to
2300 Hz (black) and th e oth er to 3 100 Hz
(white) and their outputs would normally
feed the horizontal and vertical inputs,
resp ectively, of an oscilloscop e. The filters
have unity gain at their cent er frequencie s
and are driven from the low pass filt er
output to insure a pleasing sco pe pattern . If
driven directly from the limiter output, the
filters distort and the sco pe pattern has
kinks in it. The scope gain co ntro ls can be
used to co mpensate for the fac t that the
3 100 Hz filt er output is lower than the 2300
Hz filt er output.

Power to a ll stages is provided by a
simple, ze ner regulated , dual voltage power
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photo taken
from the
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P-t Camera
Adapler
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CAMERA AND
SCAN CONVERTER
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supply. Plus and minus 15V was used mainly
because I happened to have the diodes on
han d. Other voltages, down to about plus
and minus 10V, should work equally well .
Regu lated voltages are required because the
limiter o u t pu t (clipping levels) peak-to-peak
voltage is determined mainly by the supply
voltages.

filter provides linear phase response in the
pass band at the expense of a rather slow
transition from the pass band to the roU off
rate . A Che bychev filter provides the quick­
est transition to the roll off rate , but it has a
ripple in the pass band. Amplitude frequen­
cy response curves for a four-p ole low pass
filter of each type are shown in Fig. 2.

Fig. 2. 4 pole low pass response curves, 1 Hz
cu iott.

o .~

a 0.2 0,4 0.6 all LO L5 20 3D 4D 60
LI NEAR SCALES LOG SCALES

FREQUENCY, HZ

Freq. Butterworth Bessel Chebychev

0 1.000 1.000 1.000
.05 1.000 .999 1.005
.1 1.000 .997 1.018
.15 1.000 .993 1.039
.2 1.000 .987 1.064
.25 1.000 .980 1.089
.3 1.000 .972 1.109
.35 1.000 .961 1.11 8
.4 1.000 .949 1.1 12
.45 .999 .937 1.093

LIN .5 .998 .922 1.064
.55 .996 .906 1.035
.6 .992 .889 1.011
.65 .984 .870 1.000
.7 .972 .850 1.007
.75 .953 .829 1.035
.8 .925 .807 1.080
.85 .886 .783 1.1 17
.9 .836 .759 1.081
.95 .775 .733 .923
1.0 .707 .707 .707

dB dB dB
1.0 -3 -3 -3
1.2 -7.24 -4.5 ·13 .07
1.5 -14.25 -7.42 -23.75

lOG 2.0 -24. 10 -13.41 -35.64
2.5 -31.84 -19.52 -44.17
3.0 .38.17 -25.09 -50.91
4.0 -48. 17 -34.43 -61 .29
5.0 -55.92 -4 1.92 -69.22

-20

-10

-so

ROLL OFF _

Sl.Of'E cr'
LLTIMATE ROLL DB

OFF RATE a
BODBtDEC.

BESSIV" ,
BUTTERWORTH

20

60

12% RIPPLE CHEBYO-lEV

\

BO

40

"IOOI~~<

Active Fil ters in General

The technique used to build the low pass
filt er used in the co nverter should find many
uses in amateur equipment. It is called a
Voltage Cont ro lle d Voltage Source (VCVS)
synthesis and is so cheap to do that it is
competit ive with inductor-type filters (es­
pecially at audio frequencies). A VCVS is
basically an amplifier. It provides a high
input impedance, a low output impedance,
and an output that is directly controlled by
the input voltage . The voltage fo llower is an
especially simp le device that meets that
meets these requireme nts. It has a gain of
very nearly one (when mad e with a high gain
op amp) so filters synthesized with it will
h ave a gain of one (generally). A VCVS
synthesis may be used to realize any type of
poles-only high or low pass filt er character­
istic .

Filters are described by their cu toff fre­
quency , roll off rate , and the shape of their
frequency response characteristic . The cut­
off frequency is often defined as th e fre­
quency where the filter response is reduced
to 70.7% (-3 dB) of the pass band response .
The roll off rate is the ultimate rate at which
the filter response "heads for" zero beyond
the cutoff frequ ency . As the frequ ency gets
furth er from the cu toff, the actual filter
response gets closer to the roll off rate . At
one frequency decade (a ten to one ratio)
beyond the c utoff, most filter response
curves have reached the roll off rate . The roll
off rate is determined by the number of
poles in the filt er and is equal to 20 decibels
per fre quency decade per pole . The shape of
the filt er frequ en cy response can be almost
anything. but three types have been found
to be the most useful: Butterworth, Bessel,
and Che bychev. A Butterworth filter has a
maximally flat pass band response and
makes th e transition from the pass band to
the roll off rate moderatelv fast. A Bessel
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RI R2 r-,
V

CI

C21'

WN PO.SS

UNITY
GAIN

Frequency

2300 Hz
2400
2500
2600
2700
2800
2900
3000
3 100

TABLE I
Response VoutlV2300 Hz

100%
93.4%
86.9%
80.5%
74.4%
68.6 %
63.1 %
58.1%
53 .5%

RI

Fig. 3. Two pole sections.

, +Kl
4 1TfcC2

R2 - Kl r, j 4C2 'I
- 41TfcC2 L' . .Kl2C iJ

No te that the eq ua t io ns for the two-pole
sect ion contain a coefficient, K I . This co­
efficie nt is de termined for each two-pole
section by the total number of poles in the
filter. Values for K I are listed in Table II for
filters wit h up to seven poles. Note also that
for a low pass two-pole section, the ra tio of
C I to C2 must exceed a certain mi ni mu m
value o r the resistor eq ua tion y ields negat ive
values. T he more accu ra te the resistors and
capacitors used to build the filter , the mo re
accurately the resulting filte r will match the
ideal characteristic. The equation for the

HIGH PASS

I C2
<,

./'
R2

r. "7

C

0--1

Practically, the Butterwo rth respon se shape
is t he most genera lly useful so I sha ll
describe its sy n thesis in detail.

Filters are made from two-pole (conju­
gate) sections, as shown in Fig. 3, connected
in tandem. If the filter h as an odd number of
poles, a o ne-pole (si mp le) sec tion, as shown
in Fig. 4 , is added in tandem to th e res t. For
a Butterworth fil ter, the cu toff freq uency of
each section is the Same as the cutoff
frequency of the entire filter. The cornpo­
nent values for each section may be deter­
mi ne d from the equations give n in Fig. 5.

fc is the cutoff f requency
in hertz.

R3

R3 = 6 ' --",:-­
21TfcC3

LOW PASS •

LON PASS

R3

R2 = C, + C2
21Tfc Kl Cl C2

R3 = =,'",,=­
21TfcC3

HIGH PA SS
HIGH PASS

Fig. 4 . One pole sections. Fig. S. Componen t value equations.
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Fig. 6. Ideal response.

(f~ \2N
fin)

For high pass response, interchange
fin in bracketed term thus :

sec t ion are needed . First , the one-pole sec­
tion : Choose the capacitor value to give a
reasonable resistor value (less than a meg­
ohm): Choose C3 eq ual to 0.0022 micro­
farad . Compute : R3 equals 31454Q. Use
30 KQ . ( No te : In the converter, to get a
sec tion gain of 50%, a voltage divider was
incorporated into the one-pole sect ion, and
R3 is effectively in parallel with R4.) For
the two pole section, refer to Table II to
find the coefficien t: KI equals 1.000 (How
nicel), Compute the minimum CI to C2
ratio : Ratio equals 4 : I . Choose C I and C2

fe with

= input frequency
= cutoff f req uency
= number of po les

Vout
Response
(Low passj Vr»

Where fin
fe
N

amplitude response of an ideal Butterworth
filter with any number of poles is given in
Fig. 6. Very good filters may be built by
using measured capcacito r values in the
resistor equations and selecting the nearest
one-percent resistor value for use in the
filter. Acceptable filters can be made using
ordinary 5% resistors and 10% capacitors.

As an examp le, let's design the filter used
in the converter. The cutoff frequen cy is to
be 2300 Hz and three pole are required. T his
means a one-pole section and a two-pole

TABLE It

Filter Two-Pole Sec t ion
Number No.1 No.2 No.3
of
Poles

1 x x x
2 1.4142 x x
3 1.000 x x
4 1.8478 0.7654 x
5 1.6180 0.6 180 x
6 1.9319 1.4142 0.5176
7 1.801 9 1.2470 0 .4450
Odd number o f poles have simple o ne
pole section added.

•

K

Resale
Net
8.25
8.95

13 .50
20.50

E

Dimensions
6 % x 3 15/32 x 7 1/16
5 Va x 5 '/ 2 X 4 (Blank Panel)
4 JA x 7 % x 11 W/Handle
11 Va x 6 Va x 12 ]A

HA ,..""

L

"E"
" HA"
"K"
" Loo

Model

APOLLO PRODUCTS by "Village Twig"
2100X·2

SWR
Bridge
La rge

Meter .
S lop ing Panel Cabinet· Rub­

ber Feet - Keep in Antenna
Line u p to 1 Ki lowatt

$29.95
900X-2

Wattmeter
M easurs RF

in 2 ranges 25
and 250 watts.
52 Ohm input.

$29.95
1700X-2 Vertical/Hori·
zontal Antenna Switch
A llows operator to select
anyone of 3 antennas or

dum m y load. Tw o Antennas
can be switched in

45QX-S Antenna Switch stmuttenecusty. New
3·Position Slide Switch Slop ing Fro nt Console Cab.
Low Loss· Walnut·grain 12.95

Finish Chassis· Gold Cover
$5.95 "L" " LITTLE GIANT"

700X.2 KW Wattmeter package enclosure Vacation or Occasional
"Shadow Box" machined M iniature Antenna.

Dummy Load Wattmeter fo r with : 2.S0239, 1 . Pi lot M easures 27" high. 22"
52 O'lm Inp u t. Measures RF Meter 0 ·1 MA Lig h t , 3. Roc ker wide, 4 10 t h ic k! 7 M Hz
in 4 ranges to 1000 watts. to f it " L" box Switches, and 2 . Knobs antenna 40 meters. Ideal
Measures modulation per- d 5 00 kg 29 95 f or a partm en t mote l, hote l .

centage on c al ib ra t ed sca le. pp.. p . . t ra i ler camper. t ravel use.

Portable. APOLLO PRODUCTS 1973 .'odue"on,1f demand$124.50 w a rra n ts.

BOX 245 . VAU GHNSVI LLE, OH IO 4 5893 . Phone (4 19) 64&.3 495 • Ev en ing Pho ne (4 19) 646-3495 .

1500X·2
Rotary Antenna Switch

Single po le, 3 position An­
tenna Switch • Low SWR •
Use up to 30 MHz. 500
Watt handling capacity.
Sloping Front Console Cab.

$12.95
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TOP
QUALITY,

•

NEW
LOW

PRICE

NEW AND SURPLUS ElECTRONIC COMPO NEN TS FOR THE PRO
AN D SERIOUS AMATEUR. AN ORDER O R Be STAMP PUTS YOU
O N OUR MAILI NG LIST . MIN IMUM O RDE R 53.00 U. S., 515.00
FO REIGN . ALL ORDERS POSTPAID . PLEASE ADD IN SURANCE

JUST ARRIVED. ANOTHER SHIPMENT OF BRAND NEVI KEYBOARDS . IF YOU
M ISSED OUT ON OUR LAST O FFERING O F THIS BEA UTIFUL, COMMERCIAL
GIVtDE KEYBO ARD. HERE' S YOUR CHA NC E TO G ET ON E A T TH I S NE W
Lo wER PRIC E. ID EAL FOR AUTOMATIC MORSE CODE KEYERS . COMPUTE R:
CONSOLES , AND VIDEO DATA TERMINALS . FROM A LEADING VIDEO
TflWlNAl MANUFACTURER . WEll MADE \'/lT H THE LOOK AND FEEl Of
AN EXPENSIVE ElECTRIC TYPEWRIT ER. SIXTY FrVE KEyS · SPACE BAR . All
ALPHABET · 10 NUMERALS 2€ CONTROL KEYS , I LOCKING "SHIFT" KEY .
DIODE tAATRIX ~OR ASCII IS EASILY CONVERTED TO USE AS MORSE OR TTY
KEVER. ATTRACTIVE SLAN TED TIER , TRI-COLOR KEY SCHEME.
PREVIOUSLY SOLD FOR 539 .50, NOVI - POSTPAID - ONLY 534.95

LOW PRICES
ON POPULAR COMPONENT S

TYPE 8038 veo FUNCTION GENERATOR, SUPERIOR TO THE POPULAR 566.
SINE, SOUARE, TRIANG LE GENERATOR . USEABLE FROM .00 1 HZ TO OVER
I MHZ . VOLTAGE CONTROL, 1000 to I, CAN BE USED WI TH SINGLE OR
DUAL SUPPLY . VARIABLE DUTY CYCLE, SWEEPABLE, EXTERNAL DISTORTION
CON TROl. PERFECT FOR US E IN SIGNAL GENERATORS, FM GENERATORS
AND PHASE LOCKED LOOPS . W!FULL SPECS $5.75

t.m - t ek. JOc.
r .o. BOX 14206 DEPT 7

PHOE N IX , ARIZO NA 65063

accordingly (also , to keep the resistor values
reasonable): C I equal s 0. 1 IlF. Comp ut e R I
and R2 : R I equa ls 2 11811 and R2 equals
102811. Use 2.2K and I KI1. That's all there
is to it! In most cases, the capaci to r values
(and ratio) can be juggled around to produ ce
"nice" resistor value. In th e case of low pass
filters, where de response is critical, the
capacitor values should be selected to make
the resistor values as small as possible to
minimize the offse t voltage crea ted by the
op amp bias current. Also , sec tion inputs
mu st be driven from low imp edance sources,
such as the out put of an op amp, for best
performance .

Tuneup and Concl usion

With a scope co nnected to the appro­
priate tuning indicat or filter output, apply
the proper input frequ ency ( 2300 or 3 100
Hz) to th e converter, and tune the filt er for
maximum deflection . Apply a sma ll input
signal and , with the scope connected to the
limiter output, adjust the limiter sensit ivity
pot for the mo st symme trical (5 0% duty
cycle ) squarewave limi te r ou tput. Finally,

adjust th e output level pot for the desired
output level. For the RD-92A , th is is do ne
with a 3 100 Hz signal in pu t (white) and the
output level is adjusted downward until the
ma chine just stops writ ing (a black line). To
operate, conne ct the converter to a receiver
and' tu ne in a FAX signal (usually USB) just
as you would an RTTY signal: with the cross
pattern on the tuning indicator scope. Then,
wait for a phasing sequence, phase up your
machine , push the "on" bu tto n, and go .

I have received 120 RPM 48 LPI maps
from NPM, Hawaii (9440 and 13862.5
kHz), JMH, Tokyo (73 05 and 13597 kllz),
NSS, Washingt on , D.C. (8080 kHz), and
many others. I have received pictures from
AP on about 159 89 kHz and UPI on about
15787 kHz (both LSB ). Quality has been
good. The maps come in twice because my
machine runs at 60 RPM and 96 LIP. The
pictures are sent at 60 RPM but not 96 LIP
so they come ou t squashed. It's been fun . If
your eq uipme nt doesn't use the 2300-3 100
Hz range, redesign the low pass filt er. It 's
easy . Now, if I could o nly find a Facsimile
Transmitter ...

. .. K6LJY f7
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191 VARNEY STREET
MANCHESTER NH 03102
TE L. (603) 627-1010

Offset Side Mount Radiat ion Pattern
Reference : Dipole

•

,\ '.

Vertical Radiation Pattern TGS·S
- -- D ipole
• ••• Isotropic

Horizontal Radiat ion Pattern
T G5-S

---Dipole
• •• • Isotropic

\ \ ., .
\ \ \\1 '

,

Electronics

8.2 dB GAIN OVER ISOTROPIC

ION FI LE WITH FCCI

MODEL TG5-S
$1045 0 L1 S: PRICE

Weight 3 % lbs .

GAM has vvhat your
repeater needs
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A SIMPLE
PAD FOR

Ladimer S. Nagurney WA3EEC/l
Department of Physics
Brown University
Providence RI 02912

TOUCHTONE
AUTOPATCH

The Western Electric Modell 03,sC3
can be converted simply and inexpensively ­
it looks good too!

T he Model I035C3A Western Electric
Touchtone Pad with case is becoming

available to many amateurs. While recently
there have been many complicated circuits
for hooking up Touchtone pads, this pad
needs almost no work to produce respec­
table tones. Further, it comes in a nice case
and will immediately become XYL­
approved. It's also small enough to be put
into the glove compartment of a car and
kept there for instant use.

The pad is designed for compuler termi­
nal use. A typical application is in a PBX
where normal dial phones are used, but
touchtone signals are needed. It is connected
to the phone by a 14-conductor cable
coming out the rear.

Conversion

Th.is unit is easy to convert. First, remove
the cover by carefully removing the two
screws. The pad, a 35C3A, can be removed
by loosening the two screws on each side of
the pad and prying the bracket sligh tly
apart. The cable to the phone is then
removed and discarded.

JANUARY 1974

One will then see a large terminal board
on the right side and a small printed circuit
board with several resistors and a transistor
in the upper corner. Remove the small
printed circuit board and discard.

73



At this point one will have on ly the black
terminal board left on the base. Remo ve all
the wires from this board . Now hook up the
external co mpo nents as in Fig. 1. T he pot is
a small PC type with solder lugs so ldered to
its ends and a wire to its wiper. It is
insulated with electrical tape and mo unted
to the lower left of the board.

The wires fro m the pad are installed as in
the Table. The pin numbers are those o n the
original st rip . Tape over the top part o f the
board with two layers o f electrical tape and
use more tape to mount a 9V battery .

There is enough room just above th e co rd
slot on the rear of the case to mou nt a mike
jack . The plastic is easy to drill if o ne uses a
knife point to make a starter hole and th en
drills carefu lly . Remem ber to clean your
drill bits with alcohol before drilling to
remove any oil left on the bits fro m d rilling
metal.

My co nnector hole was made with a
chassis punch . So as not to deform the
plastic, the punch was removed and rotated

Internal view of the converted unit.

severa l times during the punch ing operation.
With a litt le care a clean hole ca n be easily
punched. After punching I washed the case
with warm water and Ivory Snow to clean it.

Con necting the Unit

A three foot sh ield ed cord is used to
connec t the pad to the t ra nsceiver. The mike
can then be plugge d into the jack o n the pad
assembly . There are two termin als for th e
PTT lead s. so it is immate rial which system
your transceiver uses for key ing. If o ne PTT
lead is grounded you can connec t termi nal 5
to o ne of the PTT terminals. Thus by
pushi ng any button your t ra nsmitter will
au tomat ically be keyed .

The pot mu st be set so that th e o utp u t o f
the pad is abou t the same level as yo ur mik e.
This can be done with a deviation meter or
more cru dely by someone list ening to your
direct signal.

TT

TRANSMITTER
MIKE

@J ® @J
® ®

@J

..-
) .

<D
9V

/'In- 6
~

.b ~50K

.(4)

,
® .0 47 }IF

560 600 V
1/ 2W

Ci

Fig. 1. Hoo k-up of external ccmponen ts.

5 Orange/black and blue

7 Green/white
9 Violet
4 Green

11 Blue/white
12 Red/green and black
13 Orange
14 White
15 Red

Pin Color of Wire
Co nclusio n

This pad is simple to convert and allows
the use of many auto patches. One call to the
authorities duri ng an emergency will re pay
in satisfactio n its cost by a hund redfo ld . One
warn ing should be men tioned . Do not use
the au topatch for genera l use unless yo u are
a member o f the repeater group that runs
the au topatch. This will elminate man y hard
feelings. Goo d lu ck and good patching.

. . .WA 3 EEC/l
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The F.M. Transceiver

$995.00
A $ 100 deposit will insu re
early delivery and guarantee

price

Here i t is, the FMer's dream. a fully synthesized transceiver that'll cover the entire two
meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency in
your area that's in use .

Andget a load of these other features that make the ultimate rig:

• Operates on FM. AM or Modulated CW
• Built-in DC and AC power suppl ies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increm ents
• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• S~nthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down. simplex,

frequency split, or a ny nonstandard split (programmable) all from a single funct ion switch.
• Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

• Dual power output of 20 watts or 5 watts across e nt ire band
• Adjacent channel rejection 130 KHz) 100 db minimum
• Image spurious and intermodulati on lElA) 80 db minimum

• 10 pole. 13 KHz crystal filter
• Receiver Superhe t , single conversion

• Frequency stability of 0.0005%
• Built-in tone burst and PL encoders and decoders
• Built-in touch tone pad
• Full LED Digital readout
• Built-in S Meter also se rves as VSWR bridge. power output m eter. battery ind ica to r, deviation

ind icato r and discrim inator meter.

• Audio output 4 watts @ 10"" THO
• Speaker built-in to left s ide of cab inet for maximum mobile reception
• Headphone jack for noise- free mobile operation
• Independent selectable priority channel

• Built-in Auto CO
• Temperature range from _200 to 1700 Fahrenhe it
• Size: 4 " H x 8" W x 10" 0 Weight : 10 pounds
• One million channels 11000 Rec. x 1000 Trens.I

You owe it to yourself to go first class. Try an EBC 144
You deserve it !

•
15Q River Stree t
New Rochelle, NY 10801 (914) 235-9400

AMATEUR PRODUCTS DIVISION

-



$369.00
50.00

$319.00

• Charger
• "ssobov " antenna
• Leather case
• Ni-Ceas
• 94/94,34/94 and one

channel o f your ch oice

ERICKSON SPECIAL!
SRC-146A with

M
E
T
E
R

only STANDARD SYNTHESIZED I
..II. more STANDARDS •
then Erick.on.....nd here'. why Inove's New

IC-230 .

List Price:
Ship ned orenoia YOU SA VE'
for cushier's cneo te .

0' M .O. YOUR PRICE: onl

ICO:\I IC-20
12 Channels

94/94,34/94,16/76,28/88,52/52 supplied
MOSFET Front End - 5 helical cavities
Signal Strength/Output Metered
Modular Construction ON LY $299.00

TEMPO SOLID-STATE POWER AMPS

U.S. Made

M ODEL

1002 -3
1002-3 8

8 02
8028
502
5028

3 028

D RIV E POWER
5 -2 5 watt s

1 -2 .5 watts

5 ·1 2 watts

1 2 .5 watts

5 ·15 watts
' -2 .5 watt s

1-2 .5 w a tts

O U T PU T POWER

100 ·135 watts

120-130 w a tt s

70-90 watts

8 0 ·90 watts

35 -55 watts

4 5 ·50 watts

3 0 -35 wa tts

PRICE

$220
$235
$180
$195
$105
$130
$99

And many more from SBE/Clegg/ICOM/ Kenwood/Tempo/Antenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs
SEND QSl FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICATIONS
3501 W. Jarvis, Skokie, IL 60076 (312) 677-2161
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A ctually , the $1,000 is a conservative
estimate - there were a few hidd en

costs mixed in with other expenses; so me of
the mat erials were used at the former QTH,
and t he money previously spent. Had I
known the fuss and bother this project was
going to be, I would have purc hased a
comme rcia lly-built 4D-meter beam and a
second tower. But that 's get ting ahead of
things.

The XYL was making suggestions for
building a new home - ou r "dream house"
where all corners wo uld be square and she
would have a large , fully-equipped kitchen . I
wasn't thinking so much about the kitchen
as the ham shack, where there would be
adequate space, plenty of heat (the old
operating room in the garage was fine , but
lacked a few conveniences) , lots of electric
ou tle ts, and close to modern plumbing. We
(she) designed a place exactly suited to our
specifica tions and found the ideal building
site - SYz acres o n top of a small hill in a
rural setting about 40 mi nutes of driving
time from work . We found a builder, signed
a few papers, and construct ion was under
way.

JANUARY 1974

Since construction of a new place always
takes time , eve n mo re time than you at first
ex pect, there is plenty of time to plan an
antenna system. The house is situate d on top
of the hill overlook ing a sma ll lake ; the
highest point for about a mile in any
direction. The"XYL concentrated on most of
the details ; I concentrated on the ham shack
and ant enna syste m. The contractor was
most cooperative in matching every thing to
our specifica tions. The ·ham shack has an
outside entra nce ; is just across the hall from
t he bathroom, and through o ne wall is the
garage so that ante nna wires can get outside
conveniently . The wa lls are so undproo fed so
I can work contests or chase OX all night
wit hout keeping everybody up. In addition
to so me cello te x between the outside sheet­
rock, the walls are filled with fiberglass
insulation. A 220V line co mes in from the
main elec tric service with breakers for the
linear outlet (220) a nd the equipme nt out­
lets (110 ) as well as the rest of the light s and
outlets. A separate 220V breaker is includ ed
to contro l a yard light to be insta lled o n the
tower. The yard light will be a "Iu min aire,"
o ne of those mercury-vapor fixtures. ln case
o f RFI , I ca n cu t it o ff.

77



-

Fig. 1. Th e arrangement of an tenna supports for the
system.

Because of the design of the house, I
could not locate the to we r just outside the
shack, so it had to go on the o the r side of
the house . I was fortu nate enough to meet a
fellow who works for the power comany and
who studies engineering at college - he
wants to work for the local electric company
in the high-tension department. He has had
considerable experience up in the air and has
all the equipment - safety belts, special
shoes, and all this other stuff - that is
needed. He agreed to constru ct the system
for a small st ipend. I can honestly say that
without him and another fellow, WB6QQF,
this whole thing would never have gotten off

.the ground.
While title to the land was being cleared, I

had ample time to consult many antenna
reference books to get exactly the system
that would do the best job for me. I figured
the beam would take care of 20, 15 and 10;
I'd use the folded dipole on 75 (I hardly ever
use that band except fo r a few local contac ts
and an occasio nal co ntest) , but for 40, I'd
do something special. I get quite act ive on
WCARS (7255) during the su mmers in the
daytime ; in the winter I enjoy working 40 at
night when the long skip co mes in.
Analyzing the signals that come in first from
the east , I not iced that the fellows with the
big antennas co me in fir st , are loudest , and
stay in the most. 1 wanted a big antenna,
too .

o

The two mo st useful books I found are
the ARRL Antenna Book and the B&E
Radio Handbook. I wanted so me thing that
would work well NW-SE for WCARS and
general daytime o perat ion (nothing co mes in
from the Pacific except for an occ asional
ship a t sea ; there are just a handful of
stations that co me in from Nevada and Utah,
with an occasio nal Idaho, Wyoming or Mon­
tana , so there is not much need for putting a
signal where there are so few contac ts ); and
so mething to go east for nighttime o perat ion
(we hear a few KH6's and a lot of foreign
QRM at night , so no need to worry about
mu ch from that direction). The final syst em
design wa s a combina tio n of several good
idea s seen in several sources - I have not
seen this system described anywhere so
maybe t can call it the " CPP Phased Array,"
or so mething like that.

The system is made up of three separate
antennas on commo n supports . # 1 is an
ordi nary dipole. #2 is the NW-SE array,
co nsisti ng of two collinear pairs ~ wave­
length apart and #3 is a two-clement array
for contac ts east.

I decided to su ppo rt this system on four
telephone poles. The fir st step is to orient
the antenna so the signal will go in the
proper direction. With a large globe and a
spherical protractor, I measured the angle
for the main axis of the antennas. The #2
goes right down the San Joaquin Valley to
Los Angeles; the other way should be good
for co ntact ing Alaska. Of co urse , the beam
won't be so thin that I won't be able to do
well in Washington and Idaho . The # 3 I
aimed on a great circle to come out about on
the Virginia-North Carolina state line at the
Atlantic Ocean, figuring the beam will be
sufficiently broad to make almo st any con­
tact toward the east. The angles of the main

# 2
DUAL

COLLINEAR

Fig. 2. The three an tennas as they are strung between
the supports.

0-"",-

#1
DIPOLE

o---e:::::~~o

#25Cf-LINE OF

~ 200 FT.---+
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View of irrigation trenches before antenna con­
s truc tion star red.

The supports on this installation are
arranged in a trapezoid and came out some­
thing like Fig. I .

A diagram of the elements between the
supports looks like Fig. 2.

A study of each antenna by itself sho ws
# 1 to be a simple dipole. This was the one I
used for many years at the o ld QTH . There
is a I : I balun at the feed point fed by 75 n
coax.

The #2 ante nna , designed for NW-SE, is
the mo st co mplex. This consists o f two
collinear sys tems back-to-back ; or maybe
two back-to-back sy stems collinear. Each
eleme nt is meticulously made precisely the
same length - I chose 7225 k Hz as the
design frequency , since that is the center of
the phone band. The phasing is accom­
plished in th e feed lines - the lines feeding a
collinear pair mu st be exactly the sa me
length ; the lines to the o ther pair mu st be
ex actly % wavelength different. The idea is
to have each collinear pair in phase wi th
each other, but the two pairs spaced Jh

°wavelength apart and phase d 180 . I roughly
figu re there should be arou nd 6 dB gain out
of this co nfi gurat ion.

Notice that all elements are fed in paralle l
at the co mmo n point. I co nst ructed the
elements from 300n line ( Belden #8 235 )
and the feed line from the same stu ff. Four
300n impedances co nnec ted in parallel
should re sult in a 75n commo n point , so a
I : I balun fed by 7sn coax fills the bill.

Antenna # 3 is an end-fire array . The
eleme nts are spaced 1/8 wavelength and
phased 135° . These figures were obta ined
fro m a chart showing spacing, phasing , and
the resultant patterns. The active elements

,

•
•

•

•-•,
"

~ ..
. .,.;-'; -<

' ~ ­. ~~. --

To wer base set in place witll gravel and rocks at
bottom to facilitate drainage. The entire h ole
was then filled with co ncre te and base sec tion
made plumb before c oncrete set.

I ° °obes worked out to be abou t 80 a nd 140
using my rough equipme nt.

To get the azimuth o f the supporti ng
struc tures. subtract 90° (assuming you 're
planning a broadsid e radiation pattern ), and
determine where on the ground your su p­
ports will go. My measurements came to
_10° or 350° , and 50°. Check a topographic
map at your local library (at 75¢ these are
getting too expensive to buy) for co mpass
deviation from true north . Plot true north
using a couple of sta kes, adding or subtrac t­
ing the co mpass correc t io n. You might set
these up at night , aiming toward the North
Star - if you don't know where it is, ask any
Boy Scout!

Assuming you have established the north
line at your fir st point , use your t ra nsit (or a
quite large protractor) and a long tape
measure, preferably metal, to set up your
system. Be sure to check everything several
time s - if you're measuring a rectangle,
make sure adjacent sides are equa l in length
so your angles will be 90° (remember that
high school geometry?).

JANUARY 1974 79



GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J. 07662
Phone: (201) 489-9000

aveS
•
IS a on

$
NOWRegular $168

MOTOROLA
SPECIAL Excellent condition

X51GGS, 12 volts, 50 watts, full transistor power
supply. 2 Freq. 40-50 MHz Transmit, 3 Freq. Re­
ceive (Dual freq. 40-50 MHz, single freq. 30-40
MHz) with dual front end for simultaneous receive.

Including accessories
Bench checked
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Plastic pipe in trench containing feed coax and
antenna switch wire.

are 3-wire dip oles wit h the cente r co nd uctor
twice the size of the outside conductors,
resulting in a 600n feed point. Two 600n
impedances in parallel results in a 300n
system; a 4 : I balun nicely matches 75n
coax . I used # 14 wire for t he center co nduc­
tor and #20 wire for the outside conductors.
For spacers, I used some scrap lumber cut 15
cm long, drilled for the wire, and boiled in
paraffin . Com mercially-ma de porcelain or
cera mic spacers are available . A person look­
ing at the chart could choose a variety of
spacings and phasings to get the approximate
pattern. This o ne does not give a sharp
beam, bu t puts minimum sensitivity to the
rear, which will eliminate the fo reign QRM
from the west that comes in over the Pacific.
I wanted a fa irly broad beam since this array
is non-rotatable.

The design frequency for all antennas is
7225 kHz. To make this for any frequency,
use the sta ndard formulas

If you make your fol ded dipole out of
.300n line, be sure to short the co nductors
toget her a dista nce from the fee d po int
equal to the velocity fac tor of the line. The

JANUAR Y 1974

Belden line is 77% velocity , so 77% of a
wavelength in free space, short the wires.
This little fact comes from the Radio Hand­
book.

This syste m uses about 230 meters of
300n line, 190 meters of 75n coax, and
about 125 meters of other wire. In addition,
I used about 450 meters of Y.. inch (Std)
ny lon rope as spacers and supports.

Now, with all the necessary facts and
figure s, I was ready to start construction.
The first thing is to get the supports. There
is a telephone-pole place that cheerfully sold
me four 12m high poles at $65 each. I
shou ld have stopped right there and put up
another tower and a 40-meter beam - it
would have been cheaper and easier. But I
had my hear t set on that figu re eight pattern
and the prest ige of having a phased array (a
beam is so pedestrian).

After the 5260 plus tax for the poles, it
was anot her 550 to have them delivered to
the site. I wanted to get the power compa ny
to set them in while they did their own
setting in the area, but I missed them. It cost
another $100 to get a setting rig in there.
After all this, we picked up some pole
hard ware an d set in back guys and anchors.
Each anchor is in about a yard of concrete.
Two pulleys are at the top of each pole so
that the ante nnas can be pulled into position
from the ground.

The coax is buried from the shack to the
antenna feed point. The contractor had a
ma n wit h a backhoe doing some work , so he
dug trenches for an irrigatio n system at the
same ti me. We shared the irrigat ion trenches
wit h the coax . To simplify any la ter require­
me nts, I fed the coax through I" (Std)
plastic water pipe. Where t he feed line
co nnects to an antenna co nnection, t he
plastic pipe connects to a 90° PVC bend and
a length of I" (Std) conduit terminated at
an electrical box . This material is instantly
available at any electrical emporium. The
plastic pipe came from an irr igatio n supply
firm

Only one feed line leaves the shack for
the three a ntennas. A remo te-control coax
swi tch is installed at the first cutout. This
3-position switch opera tes on 27V de sup­
plied from the shack. A little power supply

81



_ __WA6CPP

,-
---

•..- ..,
,

• '\, .t

• ,

- ' . •• .' • •, I', • -- ~ - •, . ,-, -

i •
• -•

"
-..;

• -.
•

• - . •

.-

-.,-·>.:'v.~. ." ~. ..,

•

• •
I' " ::

,

,

' . ' -

.'

'.
•

..

,

­,

'.

•,
, ,

'..,

•

.'

. : ~.
.' . ..

•

was q uit e sat isfac tory except o n 20 where
the resonant fr equency was a bit low; we
will shor ten the driven element almost 0 .5
em to compensa te fo r this.

We temporarily con nec ted the phased
array and found the resonant frequency was
a bit higher than expected , a lt ho ugh on
mak ing a permanent connec tio n we may
eliminate so me o f the ca pacita nce in the
feed lines and lower the re sonant point.
There has not yet been su ffic ient time to
eva lua te the resul ts, but the re ports were
good in the expected direction and the swr
wa s no greater than 1.25: I at the band
edges. I have so me plastic pipe left over from
the irr igation job and a m feeding the 300n
line for 40-meter an tenna #2 through this,
attaching it to so me fen ce posts. It will be
about I Y2: meters off the ground .

This is going to be a fine antenna syste m.
Now that mo st o f the frus tra tio ns are o ver,
I'm glad I have it going. It is a matter of
specula t io n as to what results would have
been had I installed a seco nd to wer and
beam. Maybe when I have so me surplus cash
I'll try it.

H ousing for an ten na coax switch.

and 3-po sition switch selects the antenna to
be used , the o thers grou nded. The switch is
co nnec ted to the power supply by a run o f
4 -conducto r cable going through th e plast ic
pipe . Belden 8444 was used for this applica­
tion. The swi tch is ma de by Do w Key; it
took awhile be tween order and d elivery, but
they d id send an apology fo r the "abysmal
service."

After all the fu ss on th e phased array, we
didn't think to o mu ch a bout the tower. This
wa s in stalled in the st andard way , placing
the base sectio n in a hole with so me gravel in
the bottom, then putt ing in the be tte r part
o f a yard o f concre te. G uy anchors were
prepared according to specificat io ns building
up a little cage with reinforcing bars and
using about a yard of concre te pe r anchor.
One of the guys ca me d own clo se to the
front do or, so a 3 m high p ost was obtained
from the telephone pole place, guys brought
to .t his, and from here to an anchor. Nobody
will knock his hat o ff o n the guy wires! Each
anchor is grounded with a ground rod . The
top guy wire is broken up into non-resonant
sect io ns with egg insulators. The to wer base
is grounded with some #6 copper wire
buried in a trench. Lightning arresto rs are
in stalled on the antenna coax at the bottom
of the tower and at an ten na feed points o n
the phased a rray .

The tower is a Rohn #15 with the usual
accessories. I purchased this through my
favorite su pplier , but picked it up a t the
Rohn warehouse in Reno . This saves a
bundle on ship ping, and being an out-of­
state sale , saved a few pennies on sales tax as
well' My installer handled the antenna rig­
ging in the regular way , except that he left
the driven eleme nts off the beam to facili­
tate attaching the antenna to the mast.
These elements were inst all ed last.

All this would have been wasted effort if
the syste m didn't work . To test the tower, I
checked into the Co u nty Hunters' net on
14336 to activat e Calave ras Cou nty , a nd
made about forty contacts in every call
district u sing the mobile rig transceiver.
Then we QSY'd to 15 meters and co ntac ted
Japan . who gave a 5-9+ report and said it
sou nded like I was using a full kilowatt (the
mobile is a Swan 270) . There wa s no
significant activity on 10 meters. The swr
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Lawrence Nickel K3VKC
13D H ogarth Circle
Cockeysville MD 21030

SPECIAL
CONSIDERATIONS
FOR DIGITAL
DESIGN

Avert p roblem s at th e dra uiiu: board

'"

Fig. 1. Crosstalk interference.

~
TRACie A

U ;

track A to trac k B, the noise immunity of
IC2, the width and height of the pulse and
the source impedance of Ie I . Naturally it is
important to separate tracks which may
cuuse crosstalk problems. Since capacitances
within IC2 will have to be charged (or
discharged) before IC2 can change state, the

'"rca

I
I

...L c-r-
I
I

-D~--:---D~-

quest io n is largely one of energy (and thus
the importance of the pulse height and
width). If ICI has a low output impedance
the interfering signal may not be able to
develop much voltage on track A. Generally
speak ing TTL (tra nsistor-t ra nsistor logic) has
a lower output Z tha n DTL (diode-t ransistor
logic) or RTL (resistor-transistor logic). This

N oise. crosstalk and spunous signals
have always been a problem in elec­

tronics. and with the many new digital
integrated circuits appearing on the market,
it is impera tive that everyone understand the
practical aspects of digital design. There are
special considerations to be aware of before
the schematic is drawn up, and additional
care is necessary in laying out a breadboard
or prin ted circuit board .

Problems Generated b y ICs

The ICs themselves produce numerous
transients. Clock generators , comparato rs,
mul ti 's, lamp drivers, counters and decoders
are all switching at various speeds and times
producing pulses and spikes. Refer to Fig. 1.
Suppose gate IC I is supplying pulses to
counter IC2. Ga te IC3 supplies signals to
IC4 . Capacitor C represents the distributed
coupling capacitances between printed cir­
cuit tracks (or wires) A and B. Assuming a
pulse wi th a fast rise time is fed into gate
IC3 , IC3 will probably switch at a very fast
rate (nanoseconds) and send the pulse along
track B to IC4 . Depending on the value of C,
a certain portion of this pulse will be
tran sferred to track A. This d is turba nce may
cause IC2 to erroneously change state. This
possibility is determined by the proximity of
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Fig. 3a. Diode noise suppressio n f or de circui t .

dueting. This demand s extra current momen­
tarily from the power supply (this could put
transie nts on the supply line).

Throughout this entire discussion it is
becoming obvious that attention to practical
details is mandatory. The power supply
should be well regulated and also must have
a low impedance at rf frequencies. Many
elec tro lytic capacitors are nearly dead shorts
at audio frequencies but have enough induc­
tance at radio frequencies to render them
completely ineffective. It is then necessary
to bypass the supply line to ground with a
.0 1 or .0011lF disc. At high switching speeds
a printed circuit track several inches long
may represent a substantial inductance . Lead
lengths must be kept short. Tracks or wires
carrying substantial currents should be made
as heavy as is practical. The ground system is
importan t. Do not st ring long grounds all
arou nd the pc board like a coil. Small disc
capacito rs may be needed at various spots on
the board to bypass noise signals.

.c,

~ RI < "'

tV g,
g ,

- t,

~
g ,

<
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<>

r; '7 ~ r: '7,

Fig. 2a. Typical T TL ou tpu t stage.

is because of the active pu ll-up transistor in
the output of the TTL. See Fig. 2a and 2b.
Incidentally, it can now be easily seen why
TLL is the higher speed logic . In Fig. 2b
when Q I cuts off it may take quite some
time for R4 to charge a capacitive load to
Vee , whereas in Fig. 2a, Q3 cuts off and Q2
saturates. charging the load rapidly (natural­
ly R2 is mu ch sma ller than R4).

Make no mistake , TIL does have its
disadvantages. It is more expensive and
usually is less immune to noise (since it can
switch faster) . And don't forget that it
req uires more power to switch at high speeds
since the stored charges must be moved
faster. The pull-up transisto r also causes a
pro blem. For a small portion of the switch­
ing period both output transistors are con-

g ,

+

'" ::: -"-

r ll

or

.c,

<
>"<>

) g ,

<
> "

LOillO
<

r: 7 r; '7

Fig. 2b. Typical DTL & RTL output stage.
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How Adjacent Circuit s Affect DigitallCs

Oft en the most difficult problem to
overcome is operating digital ICs in close
proximity to electro-mechanical devices or
interfacing with them. Relays, solenoids,
switches and motors can play havoc with
digital circ uits. The au thor is fa miliar with a
number of specific problems :

I . Rela ys and solenoids exhibit the char­
acteristic inductive kick when they arc de­
energized . See Fig. 3a. If the coil runs on de,
a diod e D I will protect Q 1 and suppress the
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Fig. 3b. Suppression on an sc circuit.

rf noise. No te however , th at when QI cuts
o ff, current will continue to flow from RY I
bu t now through D I. This means that RY I
will no t drop out quite as fast as without the
diode. It may be possible in some cases to
achieve p roper spike suppressio n and fast
relay dropout by placing a resistor in series
with D I ( try I KQ as a starter, then work
fro m there). In Fig. 3b, an ac relay is
shunted with a non polarized capac itor (try
from .1 to several microfarads) . A bi­
directional suppressor diode helps too.

2. Switching high current can cause rf
field s and power line transients. It may be
necessary to tum these currents on and off
over a period of mill iseconds or seconds
rather than use the microsecond response of
a relay or switch.

3. High voltage is a nemesis. A spark gap
or eve n a corona discharge is a dandy rf
sou rce. Your counter, computer, etc. may be
influenced by the electrostatic precipitator
or neon sign in the next room . A generous
applica tio n of corona dope may be a cure.
Rf shield ing can be a help.

4 . Usin g swi tches and relays as in pu ts for
•digital ICs can pose special problems. Sup-

pose a microswitch (o r even a photocell
driving a relay) is co unting packages corn ing
from a high speed production line. This
switch drives a digital counter. Even if it is a
slo w cou nter it will probably still have a
microsecond switching time. This is fine
except that a switch or relay never rea lly

I>-~P--'

1>----<>--.

Summary

If your digital circuit does no t opera te as
expected your diligence as a troubleshooter
will be tested . Ho wever, consider these
ideas:

I . A sim ple change in lead dress may be
all that is needed .

2. Be carefu l in using an osc illoscope to
find tran sients . The capac ity of the scope
probe to the circuit board may be all that is
nceded to pick up the interference . The
noise may be on the power supply line, but
you may pick it up no matter where you put
the probe.

3 . You may ulti ma te ly decide that in
you r particular app licatio n it would have
bee n simp ler to use relay switching instead
of ICs (isn't that a revolting thought?).

. . .K3VKC

closes immediately when ac tiva ted. It
bou nces quite a bit, some times for a mill i­
second or more . So for one input , a switch
or relay may produce ten or 100 ou tputs or
more. One sta ndard solution fo r this prob­
lem is to drive the switch into an RS latch
(flip-flop), See Fig. 4 . This prevents the
bou nce from being tran sm itt ed to t he
counter. An other approach would be t o use
a photocell with a solid sta te rela y (a

transistor switch ). That is, elimin ate the use
of a mechan ical switc h altogether. Of course
the frequen cy respo nse of any transdu cer
tha t you use may have to be quit e h igh since
so me digital ICs require a very fast input
(quick rise ti me or fall time ) pulse for
reliable tr iggering.

Fig. 4. RS latch; for outpu t use either Q or Q.

RESET

er:: : :: "
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Bill GOOBOUT ElECTRONICS

BOX 2673, OAKlANO AIRPORT, CA 94614

lEO 7 segment similar to Ol 704 pins same as MAN 4,.3 char
..... . . ....... . . .. .......... ... .. . . . .... ..... ... .S2.75 ea IO/S22.50
7 SEGMENT assembly 3 in 1 dip pac sirn to MAN 33. Ideal for ca lculators. 8
digits and minus si gn $7.95
11 digits and minus sign S10.50
7 SEGMENT readouts 2 in 1 pac pl us space. Ideal for clocks. 6 digi ts for S5.95
CLOCKS shipped with pri nts #5314 S9.50
#5316 alarm cl ock $13.50
CALCULATORS shipped with prints 5001 basic 4 function $6.95
5002 4 fu nction/low power drai n S7.95
0054 fu nct io n with me mory register S9.95
AA SIZE NI ·CAOS while they last 64c 10/5 .95
low noise dual FETs. Ideal for stereo preamp sim to 2N5454 211 .00
RF FETS si m to 2N44 16 2/1.00
RF dual FETS S1.00
2N2907 5/S 1.00
2N2222 5/$1 .00
FET plug in replacement for 6AK5. Good for IF's etc lOSS 6·10-maS3.95 10/35.00
1000 Assorted Resistors, Capacitors, Diodes inclu di ng over 100 TTL
DTL & linear ICs on PC boards (i nclu de postage for 4 Ibs.110.00
12V 8A REGULATED power supply parts kit. Ideal for powering
FM rigs. Everything except the ch assis .. : (include postage for 8I bs.1 12.95

ICs, most TTL & LINEA R in stock - Send Stamp for FREE Catalog

Jan. Special for 73 Readers only
7400· 7410 -7420 - 7430 -
7440 · 7450 · 7460 24d ea.

Buy 10 IC's - 10% d iscount
Buy lOa IC's - 20% discount
All IC 's tested and guaranteed

".
1]~ R"I •• ,HfP590
Il~

'00
t /5

"~~ I03~

•..
"

l lMtlll
l'lllQ
LT.1371
1M3/;
L'.H/4
l ".I ,110

HI 1
14 1 \. n

C"JQ7lI,.­,.-

14~'9!> J 15
14200 9 so
<':0400 1 60
C04002 60
C04009 1 00
C040Tll 100
C04011 60
CD401] ;;.0
C04013 17':>
C04016 11':>
C04019 1 4 5
C04013 60
C04025 6(1
(;[\ 40J~ J 10

C'oIOS DIGITA L
7~CllO 60
14COl 60
14CQ4 85
14C IO 60
14ClO so
I~CI3 165
14e14 115
14C16 1 l!o
14C'Ol 115
74e151 130
74CI60 l~
14C161 325
14(162 31!>
14(163 315

LINEAR VOLTAGE REGS
LM 309K 5V lA REG 2.00
LM 320K NEG Reg avai lable in 5V 12V & 15V 2.25
LM 340K POS Reg availa ble in 6V 12V & 15V 2.25
LM 723 Adjustable precision reg 1.00
556 DUAL TIMERS 1.60
TRANSISTOR GRAB BAG mixed NPN PNP 100 for 2.95

All ITEMS IN STOCK and will be shipped within 24 work ing hours of recei pt of order!
l nctudc jO¢ postage lind hu ndling 011 orders undcr S / O.(J(). all others post paid.

Sorrv, ,\'0 c.o. n. 'J. C. I/. II'-OR,\' /..t R /:S ff) /'-,\' TS , IDf) ~ ' ; sates lax.
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S
ooner or later every experimenter
reaches the point when the cost of

buy ing batteries for his solid state projects
exceeds the cost o f buildi ng a line powered
power supply . T his ~ ;oject is inte nded to fit
into the poin t in his experience where he has
had some success building things and is
read y fo r a project that will become a
permanent part of his collection o f test
equipment.

Figure I shows a simple bridge rectifier
power su pply with a two transistor shunt
regulat or. The transformer and diodes su p­
ply the voltage which is regulated by the t wo
transistor plus dio des circuit . The regulator
performs the function of a simp le zener o r
VR tube regulator. The regulator has a
constant voltage dro p across it , and any
voltage in excess of that specific voltage
d ro p will be shorted to ground through the
two trans isto rs. Q I takes the majority of the
load when it is h olding the voltage down.
The internal resistance of the diodes and the
transformer allow th is "shorting ou t" of the
power su pply. The o pe ration of the regula­
tor itself is quite simple . The diodes have a
constant voltage drop across them and they
are in series with the resistor across the
power supply. Since the diode voltage is
constant any change in the voltage across the
power supply will appear directly across the
resistor. Note that the resistor is also directly
across the base-emitter junctions of the two
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Clifford KUnert WB6BIH
520 Division Street
National City CA 92050

SELECTABLE
VOLTAGE
POWER
SUPPLY

transistors. The volt age across the resistor is
the bias vo ltage fo r the transistors. As the
power supply voltage increases, the bias
voltage in creases. With increase in the bias,
the transistors, notably Q J, conduct more
current. This increase in current tends to
"short out" the po wer supply voltage to
lower it to the regulation voltage. A decrease
in o utput vo ltage decreases the conduction
th rough Q I and tends t o in crease the o u tpu t
vo ltage in response to the decrease. The
diodes determine the regulating voltage. The
ou tpu t voltage will be the diode breakdown
voltage plus the approximately 1.4 volt drop
across the two fo rwa rd biased transistor
junctions. This points out the reason for all
the diodes in addition to D I .

Switching in different zener diodes would
be the o bvious way to selec t voltages, but
zener diodes are expensive and the inexpen­
sive ones can vary by as much as a few volts
of their marked value. Almost every experi­
menter has a handful o f small glass signal or
switching diodes that he got in a bargain
package, and later fo und that he had no usc
for them. These diodes are added in series
with D I , but in the forward biased direction.
This takes advantage of the forward biased
voltage drop of 0.2 volts for a germanium
junction and 0 .7 volts for a silicon junction.
Note that the zener is in its reverse break­
down mode providing the lowest fixed
regulat ion voltage while the o ther diodes
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Fig. 1. Schematic diagram. F1 = 0.5 amp line fuse; T = 115 VAC primary, 20 VAC secon dary at 0.5A;
D1 = 18V 1W zener; D2,D3 = small diode combinations; D4-D7 = 400V 1A rectifier diodes; Rs =series
curren t settin g resistor; 51 = A C 3 pole, S posi tion ro tary switch ; M = 0-30V voltmeter; Q1 = GE-14
transistor; Q2 = 40466 transistor.

.. .WB6BIH

Conclusion

This power supply was built out of junk
box co mponen ts in one evening. The builder
should use the schematic as a guide to use
whatever parts he has available to experi­
ment to build a power supp ly to obtain
whatever voltages he desires. This project is
not difficult and will make a very useful
"first project" for the experimenter to gain
exp erience as well as power for his future
experiments and projects .

2
20V
400 Ma

I
18V
500 Ma

3 4
23 V 25 V
300 Ma 100 Ma
(no regulation)

The curre nt readings were made for a one
percent drop in output voltage as the lo ad
was increased. The ripple in the worst case
was about one percent. One unusual feature
is that the chassis is connected to the
positive B+ lead . This is because the transis­
tors were bolted to the chassis without the
insulating mica spacer and the necessary
silicon grease. The chassis really should be
grounded , but I don ' t expect any troubles.

particularly in the lower voltage ranges
where the regula tor works the hardest. If a
higher voltage tra nsformer is used, Q I is too
hot , or lower voltages are desired, a dropping
resistor will be necessary . The resistor can be
about 10 - lOOn. depending upon the parts
used. The parts used as sho wn in the
schematic gave the following results:
Switch
Position
Voltage
Curren t

provide additional switchable increments.
Just use lots of diodes and a big switch .

Construction

The const ruction is non-crit ical and the
parts can be assembled in almost any man­
ner. The only critical component is Q I. This
transistor dissipates the entire power that is
"short ed out" in the regulation process. The
power must be dissipated as heat , wh ich
requires a good heat sink. In this case the
transistors were bolted to the largest piece of
metal available ; the chassis. Almost any
silicon power transistor can be used fo r Q2.
so long as it has about a 60 volt ra ting. Q I
must have about a 25 watt power rating. a
60 volt voltage ratin g, and handle about 4
amps. These rat ings are conservative , of
course , to allow for transient problems and
endurance under high temperatures. The
ratings of the transistor used are actually
much greater, since the increase in cost was
nominal. A one watt zener was used because
it was available , but a few hundred milli­
watts should be adeq ua te . The sma ll d iodes
can be selected by experiment to determine
type and amount of them necessary to
obtain the voltages desired .

Operation

Setting the power supply up fo r opera­
tion is ju st a matter of selec ting voltages by
trying different combinations of diode s and
sett ing current by adjusting the series resis­
tance for maximum current without over­
heating Q I. Q I will normally run quite hot,
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.. 24 .37 m

THREE WAVELENGTH
LOOP FOR 20m

~

7.32 m

72 1m 7,21 m

S. W. Saddington G2FXQ
59 Hamilton Ave.
Pyrford
Woking
Surrey, England

Fig. 1. Three wavelength loop an tenna for 20 me ters. All measurements are m etric.

Fig. 2. The same antenna expressed in terms of
wavelength as an aid in adapting the design to
other bands.

T he three wave length loop an tenna is no
substi tute fo r a carefully construc ted

and well eleva ted cubical quad or th ree
clement beam, but it is sim ple to make, easy
to adjust, and does provide a valuable
measure of that all imp ortan t lo w angle
radiation. It also h as a m ore o r less all-round
radiation pattern and therefore need s neith er
to wer nor ro ta ting gear.

The dime nsions of the antenna in m et ers,
as I erected it , are shown in Fig. 2. The two
st ubs, positioned approximately at voltage
antinodes, are for tu ning pu rposes, a nd
should be adjusted eq ually fo r mid-band
resonance. This is done in th e normal way,
with a grid dip oscilla tor at the feed point,
befo re the Aj4 transformer a nd lin e are
attached.

Figure I shows the shape of the an ten na
in its vertical pla ne, and its dimensions in
terms of wavelength. By feeding it wit h a
low impedance line at poin t "x," voltage
maxima occur at points marked "A" and
"B,' t hese t wo letters signify ing opposi te

.. ~/3 ----.~..>--- ' /2--__o~_·.......- ~ /3 ..

phase. There are thus, in effec t, two Ih A
wires which are in phase , and stac ked A/3
apart . The impedance at poin t " x " is l30n a
value which can be convenien tly match ed to
a 7sn line by a ioon 1</4 transformer. In
my case this 'A/4 transformer is made from
two 1</4 lengths of Soon coaxial cable
co nnec te d in series. My version of the
antenna is also fitted with a 1</4 balun to
re duce radiation fro m the 75 n coaxial line,
but th is is a refinement which could be
omitte d.

Using the matching system described , the
SWR achieved was 1/1.04 at mid-band and
1/1 .08 at the band edges.

The theoretical gain o f the an tenna is
about 4 dB ( I d B for the overa ll length of
I y,1< plus 3 d B for the 1</3 slacking). This is
not a pa rticularly impressive figu re, but y ou
may judge fo r yourself whether or not the
antenna is worth a trail . With a power input
of 200 watts PEP, stations from all hemis­
phe res were con tac ted with a minimum
signal report of S5. Some sta t io ns worked
were: HR2(SS), ZM3(S6), SNZ(S7), 4 x
4(S 7) , ZLI(S7 ), EP2(S8), JA6(S8) , CR6 (S2 ),
PY4(S2) 6Y S(S9+). All these contacts were
during a six month period of rand om opera­
tion .

The height of the antenna used for the
tests was 5 meters, and its position (near
London) was roughly ENE/WSW. The hori­
zonta l radia t io n pattern is apparently the
same as in th e case of a single I YlA wire.

.. .G2FXQ

+,/6
A-I- •

+
'/6

+

B

~,.....
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B

.. ,
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tVA LPE Y F ISHE R CORP. 75 SOUT H STREET, HOPKINTON, MA 01748

ORDER ORUSH ORUSH O RUSH
(chf!c k onp }

Name

Call

Address

City State ZIP

$ enclosed

TOTAL

TRANSMIT PA IR RECE IV E
(] 146.01-61 n
o 146 .04-64 II
(J 146 .07 -67 (1

II 146.10 -70 lJ
u 146.13-73 ["J

u 146 .16-76 ()
U 146 .19 -79 0
u '46.22-82 0
U 146.25-85 (J

u 146.28- 88 0
(I 146.31-91 0
lJ 146.34-94 LJ
IJ 146.37-97 0
U 146.40-147.00 LJ
(J '46.52-52 u
tI 146.94-94 0
u 14 7 .00-00 11
U 14 7 .99_ 39 1I
(} 147.96- 36 u
n 147 .93- 33 u
n 147 .90- 30 U
II 147.87- 27 U
11 14 7 .84 - 24 U
II 147 .8 1- 21 IJ
I J 147.78-18 II
IJ 147 .75- 15 0
II '47.72-1 2 II
I) 147.69-09 II
II 147.66-06 IJ
II 147.63- 03 U
I) 147 .60-00 \ 1

o Swan FM2X
o Tempo FMH
o Tempo FMP
o Tempo FMV
o Tempo FMA
o Tempo FMC
o Trio 2200
o Trio TR 7200

TRANSCEIVER

o Drake TR-22
o Drake TR-72
o Drake ML-2
o Ken KP 202
o Regency HR
o Simpson
o SB-144
o Sonar 3601
o Standard

------- ---- ------ - --------_ .

. . .plus 501'! pe r complete order for postage
and handling.

The only way we can make crystals availabl e at the S3.75 price is by making
them in large quantities - so we ask that you order from the above
list - and ON LY from the above list. Special orders can be handled, but we
don't encourage them since they
take mu ch longer to fi ll and cost

considera bly more. I f you r order
can be checked off on the above
order blank it can be filled quick­

Iy.

Eastern cust o mers m ay app recia te our fast ma il service ... it can save you days to weeks on you r
o rder . Western custome rs m ay app rec iate ge tti ng crys ta ls that wo rk o n ch anne l the very first time and
don 't have to be returned for further compensation to matc h your se t.

Valpey Fisher - 40 long hard years of experience.

VALPEY fl HEO
"CORP. Dealers - Have we got a deal for you!!!

-( V·( L TEe COHPUIU T!O.\'
75 SOU TH STREET. HOPKINTON. MA 0 1748 6 /7·435-683 /
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A VIS T TO REGENCY
Picture Story by W")'lle Green W2NSD/ J

On the way out to the Dayton Hamven­
tion Keith W7DXX and [ stopped over for a
day in Indianapolis to visit the Regency
plant and see the new HR2B and HR220
ngs.

The ham end of their business is small
. compared to their scanner sales - but they
have their production lines so well worked
out that they can change from a ham rig to a
scanner almost without a pause.

I took a few photographs to try and
capture the idea of the pace at their plant.

There are hundreds of girls sitting in row after row
of assembly lines. Their prottciencv is such that a
change from production of one unit to another
takes only minutes.

At the end of one line I found
stacks of completed boards,
ready to be mounted in the
cases. Regency makes their
own cases - they make virtu­
ally everything involved in
their units.

Here are some of the AR·2 meter
power amplifiers which have just
been completed and are headed for
the final checkout before being pack­
aged.
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This is one of the test positions tor servicing. One
of th e main problems with scanning receivers is the
use of the wrong or bum crystals! A t least that
makes the sets easy to fix.

We were impressed by the Il R2B - very
much like the II R2A except a bit more
power ou tput - and twelve channe ls trans­
mit and receive - a nice new fron t pa ne l
design - and a high-low power switch where
battery curr ent is a factor. In this day of
rising prices it was surprising to find that all
these improvements have been added wit h
no change in price - st ill a fantastic $229.

The IIR·220 is remarkably like the 146
MHz gear and should help us to get some
activity o n that band . We are already work­
ing on a project to co nvert this fine rig into a
repeater. It is ideally designed for this with
its se p a r ate transmitter and receiver
boards - its narrow band i-f filter - and the
ease of getting at the boards and com­
ponents, With a COR and a little work it
looks as if we will be able to have repeaters
for 222 MHz for 5239'

, , ,W2NSD/l

This is one day's returns for factory repair. The
repair department puts great emphasis on a fast
turnaround - they want the unit checked out,
fixed and on its way back to the customer in one
day if at all possible.

•

, "

1

<....

•

" .
•

-
-
::' :.: - _ .- .
- -

On the left is Kei th - and on the d ght is a small
part of one day's production of scanners, trensceiv­
P.rs and amplifiers. Impressive .

There are h undreds upon hundreds of scanners se t
up in racks where they are run for several hours to
make sure they are in perfect shape.
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Larry W. Wilson
836 S. Lahoma
Norman, OK

A VERSATILE
CODE PRACTICE

OSCILLATOR

T he neophyte in tending to become an
ama teu r radio operator, and all ama­

teur operators intending to achieve a h igher
class of license , have had or will have use for
a code practice oscillator, Ham journals,
publications and han dbooks have published
scores of code practice oscillator circuits
over the years. Many of them present cer tain-disadvantages in their use. The CPO de-
scribed in this article overcomes these disa d­
vantages.

This code prac tice oscilla tor is battery
powered ; therefore, one is not tied to the
wall by a line cord . Its current dra in is less
than that of a flashligh t. The CPO has
provisions for up to four keys and four sets
of headphones. It is best to learn code with
headphones since they tend to exclude
external noises which disrupt one's concen­
tration . Also, code is usually heard with
headphones at the receiver , so one does not
have to learn to use head phones later.
Because of the portability o f the CPO and
the use of headphones, one can even have
code practice sessions in a public library . Try
that with a speaker type CPO ! Up to fo ur
people can use this CPO at the same time.
Any t wo people can com mu nicate with each
other; all four can practice to themselves; or
a net can be established in wh ich net
procedure can be learned and practiced, or

JANUAR Y 19 74

any of the four can provide copy practice to
the other three . Early experience copying
different fists is obtained.

East set of headphones has its own
volume control allowing each person to set
his volume level to his own preference. The
person keying the CPO hears his o wn send­
ing, making it easy to detect and correct
mistakes and to hear his own fist , which
help s to prevent developing a swing in his
sen ding. Several o f these units can be casca­
ded by sett ing all the mode switc hes to 'net'
and using a patch cord between units.
Several minutes of code instruction can be
given to a group in this manner, and then by
pull ing the patch cords, several minutes of
practice within small groups is possible. Two
different code speeds can be given at the
same t ime t o two differ ent groups by means
o f proper se tting of the mode switch and
appropriate patching.

This CPO utilizes digital integrated cir­
cuits which allows the builder to gain ex­
perience with IC's, e tch ed circuits, and
miniaturization and yet does not require
mu ch time in construction. Two MRTL
(Motorola Resist or Transistor Logic) integ­
rated circ uits are used. They are inexpensive
and are available fro m the larger electronic
mail order houses. The MC 824 P is a quad
2-inpu t NOR gate. Each NOR gate consists
of two com mon emi tter amplifiers sh aring
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Fig. 1.

PARTS LIST

C1, C2, C3, C4 - 5 1J.F 6 V dc electro lyt ic caoaci­
tor, Sprague TE 1084
C5, C6 - 0 .047 J1F 200 V de capaci to r, S prague
192P 47392
R1 , R2, R 3, R4 - SOOn potentiometer , Mallo ry
U·2
R5, R6 - 22 Kn Y.W 10% tolerance resistor
J 1, J2, J3, J4 - Phone jack. Mallo ry LA·1
J5,J6,J7,J8
B -2 flashlight cell s (size 0) in series In a
Keystone No 176 cell holder
51 a, b, c. d - a-pots e-oosrtron nonOshorting ro
tarv switch, Centreleb PA·2011
52 - SPST toggle switch , Arrow-Hart 20994LH
Mi scellan eou s - Motorola Integrated Circuit
MC824P, Motorola Integrated Circuit MC889P,
utility box 3 X 4 X 5 in.• standard or semi-auto­
matic keys, 2000n headphones

cu.,
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Another method of preparing the circuit
board requires a sensitized circuit board . An
actual size photolith negative is mad e of the
drawing. Many professional photographers in
the larger cit ies are able to do th is. The
negative is placed over the sensit ized board
and held flat against it with a piece of plate
glass. The board is exposed to sunligh t for
three minutes and then "developed" in a
bath of trichloroethylene. After it drie s, it is
etched in a stro solu tion of ferric chlo ride
and water.

The in tegrated circui t pads are drilled
with a #7 2 drill bit and the o the r pads with
a #70 drill bi t. The resist is th en removed
with steel wool and th e board rinsed with
water. The board pads mu st be tinned for
effo rtless so ldering. With your fingert ip.

..L

.-

"l

"l

the same collector load resistor. Output is
from the paralleled collecto rs . The NOR gate
draws collector curren t if either input is
mad e positive with respect to the emitte rs.
The Me 889 is a hex inverter. Each inverter
is merely a transistor with a collec tor lo ad
resistor and a base resistor. Output is from
the collector. When the base input is mad e
positive relative to the emitter. the collector
draws curren t. Therefore , when the input of
the inverter or either input of the NOR gate
goes high (positive), the output goes low
(towards emitter potential). Conversely.
when the input to either device goes low the
output goes high.

The NOR gates and four of the inverters
are co nnected in such a way that one form
of AND gate is obtained . In an AND gate ,
the output goes high only wh en both inputs
are high . AND gates are necessary in the
CPO. The NOR gates could not be used by
themselves, because one would hear the
oscilla tor tone when the key was UP. and
silence when the key was down . The o ther
two inverters are cross-coupled with two
capacitors and the bases biased with two
resistors to form an astable multi-vibrator.
Its output is rich with odd order harm onics.
This sort of tone is mu ch easier to list en to
ove r a period of time than is a pure sine
wave.

The circuit diagram is shown in Fig . I . In
the switch position shown , A and D are
paired as are Band D. In the third posit ion,
A and D are paired as are B and C. In the
fourth position . all are interconnected , fo rm­
ing a net. In the fifth position , each person
practices alone withou t in terfering with the
o thers.

A convenien t layout for the circuit , on an
etched circuit board, is shown in Fig. 2. With
this layout, no jumpers are needed and a
single foil board is used. The board may
easily be prepared in either of two way s. The
first method uses an unsensitized circuit
board which is placed behind the drawing of
the board layout. A sharp sewing needle is
used to pierce the page and indent the foil to
sho w pad locations and bends in the
" wires ." Any o f several resists (paint, tap es,
dry transfers, etc.) are applied to the b oard .
The board is then etched, drilled, cu tout and
the resist removed .
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Fig. 2.

apply a thin film o f soldering paste flux over
all the pads. With a h o t , low wa ttage
soldering pencil having a tiny d roplet o f
solder o n the tip , Q UICK LY tin all o f the
pact s. Any lingering with a h ot iron o n the
pads can lo osen the foil from the board. Any
pads that fill u p can be redrilled . Resmear
the board with a thin film of soldering flu x
and insert so me of the compone n ts. These
are insta lled o pposi te the foil side of the
board . Put a tiny droplet of so lder o n the
soldering pencil tip and apply this solder to
the junction of the compone n t lead and the
board foil. One usually heats a joint with an
iron and applies solder t o the jo int allowing
it to flow, but in the case o f circui t boards,
the join t consists of tiny masses o f metal
which heat up in stantly when the solder
droplet is applied. When soldering Ie's, and
the use of a heatsink is impract ical or
imp ossible , get in with the solder and get o ut
quick . Clip the componen t leads clo se to the
board . Insert the remaining co mponen ts and
solder them. When you are finished , re move
the flu x with a cotton swab wetted with
ru bbing al cohol or t richloroethylene .

The resistors connec t from pads u and v
to the ground pads below them. The 0 .047
J.lF ca pacito rs are con nected from pads a, b ,
e and d to their respective pads below them.
The positive ends of the capacitors are
connected to the pads a, b , c and d . T he pad
with the negative sign next to it is connec ted
to the power switch and the pad with the
ground symb ol is grounded .

The integrated circuits a re notched a t o ne
end. On the circuit board d rawing, a small
triangle denotes the end of the se t o f p ads to

.Wilson

WRITE FOR FR EE SPEC SHEETS'!!

P.O. Box 494·C
Miss. S tate, Ms 39762MFJ ENTERPRISES

IC'S FOR SUP ER HIGH PER FO RMANCE

CW FILTER (CWF,2) Get ralOr
'harp selectivity; No impedance
match,ngl BW (selectab le ) 80 Hz,
1 10 H z , 180 Hz; Center
frequency F-750 Hz; Sk,rts 60
db down at Y, F and 2F; 4 op
amp~; 2",,3" PC board; 514.95
wired, tested , gua ran teed;
5 12.95 kit. CWF·2: 5 12.95 KIT, :S 14.95 WIRED
CW MIN I FILTER (CWF· 3) l i2",,2" PC board; Ce nter frequency F-750
HI ; 30 db down at Y, F and 2F ; BW 11 0 Hz; 2 op amps, 58.95 wired,
tested, gua ranteed; $7.95 kit ,

LOW PASS FILT ER (LP F· ll Resisto rs set cutoff 500 Hz to 20 KHz ;
Factory set to 2.5 KHz, Rolloff 4 8 db per octave; Input imp 1 M, Ga i n ~l ;
5 op amps; 2"x3" PC board, S16.95 wired, tested, guaranteed; $ 14. 95 kit .

•• •• please include 5 50t postage on a ll orders · · · ·

. Compal,ble wit h all SU D- audible tone sys te ms such ... Private l ine,
Channel Guard, Quief Cnannel. e tc .

. Gla.. Epo xy PCB, silicon transisto rs, and tan talum eh!Clrolyti-cs used
th roughou t

• Any miniature duat co il contacll e.. reed may be used IMOlorola
TLN6824 A, TlN6709B - 8 ramc o RF·201

. Po.....red hy 12vdc @3ma

. Use on any to ne !reQuency 6 7 Hz to 250 Hz
• M' nia'u, e ,n size. 2.5" " .75" " 1.5" high
• W" ed and '"sted
• Comp let.. ,..; Ih reed @l $28.45 Isp"".ly freq uency)
. OUlpU' 3" RMS s,newa"e . low dIStoflton $14 95
• Postpaid - Cali!. res,dents iOdd sates ta" •

which the notched en d of the lC is to
coincide. T he Me 889P is moun te d above
pads A, B, v, u, C, and D. The MC 82 4 P is
mo unted belo w the pads a, b , c, and d .

The board can be mounted to a u tility
box o r chassis b y drilling a h ole or two in
clear areas of the board and bolt ing it to the
mounting su rface through spacers in ord er to
raise the board o ff the su rfac e. Small wires
a re now connected between the board and
the external componen ts (jacks, pots, e tc .). I
built my unit in a 4 x 5 x 3 inch utility case
without much crowding.

The const ruc tion o f this CPO is an
interesting project, in that not only will you
develo p your code proficiency ; you will
sample o ther techniques an d sk ills yo u may
not have tried before such as making etched
circuit boards, rapid soldering, eq uip me n t
layout and construction, and working with
integra ted ci rcu its . It is no t a unit that is
buil t , used for a shor t time and discard ed . It
will be used again and again to keep you r fist
u p, im p rove you r code speed, and upgrade
you r lice nse .

IWNIATURE
SUB-AUDIBLE
TONE
ENCOOER

COMMUNICATIONS
SPECIA LISTS

P .O.Box 153, Brea CA 92621

ACTIVE AUDIO FILTERS

CPO--•
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7

GIX·2
30 WATTS
OUTPUT 100% Ameriun Mldt

GIX·200
30 WATTS
OUTPUT

(11 GTX·2 (built-in DC PS) and 94/94 $249.95
(21 Deluxe 8 Amp Regulated AC Power Supply $69.95
(3) 2 extra crystals your choice Istock list! $ 12.00

REGULAR - $331.90
OUR SPECIAL PACKAGE PRI CE - $269.00

(11 GTX -10 (built-in DC PS I& 94/94 5 199.95
(21 AC Power Supply 534 .95
(312 htra «tets veer choice (stock listl $12.00

REGU LAR - 5246.90
QUR SP ECIAL PACKAGE PRICE - 5199.95

Please add 510.00 Substituting HAMPAK for AC on
GT X-l0 Package. With HAMPAK & AC 5229.00

Reg . $479.95 . o r

with Clegg AC. . .
Reg. S559

WRITE FOR
SPECIAL DEAL!

CLEGG FM·27Bs

* FLASH • FL ASH * FLASH *
look at what you get for NO . REPEAT · NO EXT RA
CHARGE: The GTX·2 and the GTX·200 have a
super .sensitive Dual-Gate Mas Pet pre-amplifier Built-in the
receiver front end for superb, less than .25 microvol t
sensitivity. T HE BEST receiver now even better!

100 channel combinations; features independent selection of
transmit and receive frequencies, and switch for preselected
pamng.
(1) GTX-200 (built -in DC PSI & 94/94 5259.95
(2) Delu xe 8 Amp regulated AC Power Supply $69.95
(3) 2 Extra xters your choice (stock list) $12 .00

REGUL AR - $34 1.90
OUR SPECIAL PA CKA GE PR ICE - $279.00

HAMPAK

GIX·10
10 WATTS OUTPUT

• SUPERB OUALITY

MIDLANO 13·520Battery pack for GTX- 10 portable operation. Uses 10 D
cells (not included)' Inclu des porta ble antenna. carry ing
handle & mike cl ip 539 .95

30 WATTS OUTPUT. ALL SOLI D STATE Ino rubes! T RUE
FM (not phase mcdutancnl for superb audio Quali ty. 10
channels in GTX·2 & GTX·l0 with 146.94/1 46.94 tnctuded.
Three pole low pass filter on both transmit and receive. 1
walt low power posi tion. Provision for tone encoder. Simple
internal streppmq provision all ows multi-channel use of any
crystal in GTX 2 and GTX·10. Microphone and LOCKABLE
MOBI LE MOUNTING BRACKET SUPPLIED. G·lD GLASS
BOARDS. Professional level construction by distinguished
AVionics Mig. - General Av iati on Electronics. Inc. The finest
ama teu r FM transeiver available at any price. Size. 9 x 6%0 x
2'1,. Weight 5 100. Current Drain : Receive: .09 amps,
Transmit : High 5.0 amps, Low: 1.7 amps. Made in U.S.A .

Reg.
. 2 watts . 6 cha nne ls with $229.95

ca rryi ng case and 16176 , fO~

34/94 & 94/94. I\\'~ \.
• Please wri te f or specia l '4'l SV<f(;.C\p..,

pac kages with N I-CAD O<f(;.p..\. ·
pack, charge r. e tc .

REGENCY. CLEGG. SBE, INOUE, GLADDING, MIIDA,
CUSHCRAFT, DATA ENG., BIRD, OLIVER SWAN (KLMI,
HY-GAIN, SAVOY, B&K, LEADER , KENWOOD , TEMPO,
TEN TEC, OX ENG., MINI PRODUCTS, SWAN, MIDLAND,
ETC., IN STOCK - PLEASE WRITE FOR QUOTE .

...
WfllTE FOR SPECI AL LIST ... Du. Pr_ .~ Du. Pnce

MC.a301( 8 <109" "" .. _ . ... 0 ,.. _
OD' S R-I50 80- 10 ~C>' . ..IPS· ISO
H"' III '-I'.. ....... 119.00 ,"00 ""~. "".00 249.00 AC/DC bud, ·,n "9,95 """CLEGG S X·l1 tn't ,oom ..m Me· I 21. 16 dow' cm.•
Fill 119 , I mo - 419 .00 35900 FPM ·300 1 mo. _ . 1.. '<>tV ... lhl..-.orv _ 1• .95 13'9.00
COt.LlPfi c'- ~@d os.oo ",m ~ 685'1 " '''''*'9''11 4 %
62S 16 .2 ...... _ 1... ." 00 595.00 HEAfl.l ~I ".1. mulll-''''
KW'-I I oao , ....t!>I6 F AC lOW 102 DC·SoMe IC_. BCD OU'PuI "'00 495,00
_31293 1-=,- .... ,0<1. _ con<! 1119.00 119.00 MIOLANO
1_ ... 3 128". h ~@ ....... 49500 315.00 HD-11 '"0'" mult. buM· ,n ACIP5 15.00 '.00 13·509 220 Ftol . 2 me.._ 2 19.00 161il00
Ofl AI«( S8·10...... 19_00 NAT IONAL
Tfl11. H @....... 11900 149.00 HW·11 A AtoliFtoI 2m . """ . NCL ·2000 21(W h"u,. h ~@ ...... 349.00 "'.00
2 NT CW . m ".@. ........ con.. 119,00 " .00 !>u,n ·,n ACIDC PO. m, ~• . PO LYCOM
2 6 on, ..119 0 '"0'" m...ltl~~ 2 1000 16900 ""'HWA·1 ' ·2 Flo! edo!>10' 1119.00 125 .00 628 18 _u 6 " 2m """" . m, k•.
SW . A ~n ClW oc~•. h k@ ....... 249 .00 111900 I(NIGIiT bu.Il·.n AC/OC ~nd VFO 118 .00 13'9 ,00
M. , ••• Lu ' ''' V 2'-1 Fill . bu,1l ,n TR·IOlII5 .... " 2m ' '''''' , SWAN
A.C/ DC ...Imoun' . m,•• ""00 22500 bu ,I... " ACIDC PO . m,h ,".00 " .00 3SO 0.,,) ll1X A.C. ",k.
(ICO T· I50 "mm@. 69.00 .9 00 DC mod. 369.00 289.00
232 P 10 P VTVM ~ " . ,,~... ~ .. 19.00 HYGA. IN 150 8m . ""', ...l l 17 X AC and
GA.L A)( Y LP-62 log pe"od,c 6 " 2 ."'. DC mod. 389.00 269 ,00
FM 210 2'-1 FM ...IAC·2 10 9",n 2m IS dBI6m 8 dB. n.... 62 .50 "00 STANOARO
A.C p. am! po ...." boo"., KENWOOD • SR·C 826M ...14 chan.
6 "'" and m, ~ , 169 00 109 ,00 R·599 ,,,,, ,,,,,,, . M ........".nly 389.00 ,,"00 now eo nd , 389.00 229 00
GLA. OO ING T·599 .m,It... n. ..., ....."."Iy 429.00 3 19 .00 TPLITE MPO
25 2m f'-l 25 .... ll R-599 "'" ...16 " 2 Con"'. 24 ht , d'ailal d oc.. . ne... ".00 69.00
...11 2 " 01 ., 10 k. ne,., 199 00 169 .00 ",,,.lIed. ""',., eond 369.00 "'.00 LW 1500 21(0'1 <1IJmmy It»<1l
Ii ...LLICAA.FTERS T·599 . m,1!@•. Iok.n. ... 349.00 279 .00

.... lU'..' . ' 111il.00 " .00
SR ·42 A. 2m . tv' . ....... c on<! R 699 «".10 k......... 329,00 "'.00 TEN TEC
2 ...... . bu .1l ,n A. CIQC 149 00 '"00 MllUA , EI.IIOIloo Calc:ula.on and DVM .... gon... . 405 SSB 8O-1 0",,~,

HA. 26 VF O 100 .bon 16 & 2 loll 1 y• .... " ... ,V ) ...1505 10.,.... 10 k. ...... "'.00 311 ,00
..,FO)

" 00 "00 '-IC-840 8 <109' I c.. ....,., 119.95 "m PM,2·9 80-40·20 "tv., ...... .. .. "m

NO ONE ANYWHERE BEATS OUR DEAL'



Murray Ronald V E4RE
Box 974
Brandon, Manitoba
Canada

WIRING

HARNESSES

MADE EASY

M ost of us at one time or another have
admired a neat wiri ng job in a piece

of home-buil t equipment. Usually it was
good parts placement combined with a well
laid ou t wiring harn ess tha t gave the pleasing
effect. Many h ome constructors shy away
from a harness because the effort to plan
and manufacture a harness does not seem
just ified. I have developed a few techniques
which make wiri ng ha rnesses a cinch. AI·
though the ideas are probably no t uniq ue,
they will probably be very helpful fo r the
newcomer to the hobby .

Ge nerally the wiring harness is used fo r
rou ting of filament, high voltage, bias , con­
t rol and audio wiring from stage to stage
und er chassis. Often the harness is placed
along the edge of the chassis, but on
occasio n may be placed in the ce nte r of the
chassis. Placement pa rallel to the chassis
edges is recomme nded for neatness. In order
to keep the wires of the harness bound
together neatly , general practice has been to
lace the wires with wax-impregnated linen
cord. It was mainly to circumvent this
t ime-consu ming chore that the fo llo wing
methods were .deve loped .

The " Jig and Tape" Method

Needless to say. the co nstructor will have
chosen a chassis and planned the part layout

JANUARY 1974

before proceeding to the wmng harness.
After deciding on a route for the harness, it
is traced on a sheet of paper stapled to a
plywood base as shown. Nails are then
d riven into the plywood at each corner,

./

A wmng harn ess construc ted by the sleeving
method. Break the sleeving at corners and break­
outs. If desired, stick the harness to th e chassis
with small dabs o f epoxy cement.
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The use of a jig for wiring harness assem bly k eeps the harness in shape and allows for easy taping. Nails
are 7M: em in length . As harness is assem bled, wire coding is jotted down at righ r,

--

l.ocATtON CO\..OA.

R~cl +2.50

BV'O\al.... \..h\r.L.d. At:-
. "

. "

A ssembled harness can be taped while still in place o n th e nails.
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PARTS! • TUBES!
\'+-...... Send Fer '"'''''' 36 (:p"

CORNEll'S 3~ tube
New Color t~~~ ~

Catalog If NOT SHIPPED
48 Pgs. New Items IN LOTS OF 100 IN 14 HOURS'

4215 S University Ave, San Diego, Calif, 92105,

WORLD 0SLBUREAU
5200 Panama Ave., Richmond CA USA 94804
THE ONLY aSL BUREAU to handle ell of
your a SLs to any where: ne xt door , the next
state. the n e xt co u nty . the w h o le w o r ld . Just
bundle t hem up (p lea se a r ran ge a lp h ab et ice lly )
and send them to us w ith payment of 5tt ••..:h.

Isolated - Pad - Drill - Mill
Prec ision circuit b oard const ruc tio n
w it hou t etc h ing. Fits h a nd d ri ll . etec ertc
d r ill. Si mple, fast, oco nomical. safe.

s.ee- . .20 . 15 .10inc hd;a .
W it h re plac eab le -#60 dr ill. '

$6 .95 ea .
Calif. re s ide nts add 5%.

A F ST A HL ER Co
P OBOX 354 CUPERTINO. CALIF 95014

NEW Discriminators for
superior CW reception.
Plug in AC installation .
DE-10 l for earpho ne
use 529.95, DE-lO lA
has a 3W am p for
speaker $39.95. Add
52.00 shIpping. Write
for brochures on th ese

D Y N A MIC ELECTRONICS IN C . and other units. One
Bo x 11 31 Decatur AL 35601 'l ea r warranty.

o 0 0o

I QUADS! QUADS! QUADS! I
o $56.35 up fo r q uad kit s . $79.95 for 0

o 0
o comp lete ' quads (p re-d ril led a nd p re- 0

tu ned) . $269.95 up for ou r new super I
quad (p re-d ri lled a nd pre-t uned . (Quads

o
fo r spec ial purposes 7 to 150 MHz. a sk I
for esti mate)

I

I
o

I
I

Free literature upon reqc esr. l8 13l 988-4213

SKYLANE PRODUCTS '06A Bon An A"
Temp le TerrilCl', FL 336 17

• • • •

LCOMMUNICATIONS

COMMUNICATIONS
HAL 10-1 REPEATER IDENTIFIER

Circuit board wired & tested $75.00
With rack wlcabinet . __ $115.00
TTL logic. Power line frequency counter for 3
minute or less timing and cont ro l. Easily re­
program mable di o d e ROM uses on ly 27 d iodes
(depen d in g on cal l) to send DE "any call " . L ow
impeda nce aud io w it h volume and tone cont rol.
A l l ci rcui t ry includ ing PS o n small G10 glass PC
board. Wr ite for fu tl details. HAL COMMUNI ­
CATIONS, Box 365L, Urbana IL 61B01

HO T CAA AI£II 010 DE s. KP280D .5 90,11,'$10 00 M" , h"" b, HAl .....4'S4.2~

_

l[~EAS 1 ~4129IJ 6,). 1~4 1lJ I S h I. IN41JSI61.1. \Pi( 1)818 lvl.
l N413919 10). IN4)42111,1, \ .. 4142111. 1. 1 w" l. .. ..,, 5 IS

1 1 L1 NtAA 1[$ 109.. S ./1 109l./IDN 51 25 14'Pi , , ,$1 so
• ~ [ 14 19 G .. SllS M[ \49'6 0 5l1S MCI S90G SH U

DIG ITAL ICS f •.un .s 90 Mc/6/P S3 30 MCllJP 5 g~

MAll MC/8! P. SUO M[ 8U P . .... S3.50 MC890P ,, 5200
Mel24P. M[ IlSP, MCJ89P ",,[ 1gI P $10S
"'CHIP $1 15 MC910l" S33D "' [ 91601' S5.41

DIP ITl 140Q. /401. 1402. /410. /410. 1430. 1410 .. -' . S 41
14D4.1405 .S 60 /441 U~5.1496 SlOO 1441 .." S215
/411 S I, 141fl414 SI05 1415 .. SHU
/486 $1 I, 1490: /491 1493 Sl10 14t l 1 SI.40

FHS 406JlMOSF!T SI 60 MPFI OZ S 60 l~lI19 ... .. S .55

TOROIOS 1..... ..""C."."'tftDl06. [FtOl01. [FIOI01 " ", S 50
CF 101 OJ ......SI 1, F! RR OXCUIE FERRItE IE 40S IO~1.15

CI ~C H IC SOC KE TS I ICS , 14 OIP S 60 10 ICS, 16 · OI P ....5 10

MAN Y OTHE R OE 'lItES A~O COMPOIIEIITS I ~ STOC K WRITE FOR C4 TAl OC

The " Sleeve" Method

T his method involves running the wires
th rough lengths of sleeving which have been
cut to fi t be t ween disco n ti nui t ies in the
harness. Sleeving size may vary along the
harness to fi t the size of the wire bund le.
This method is very quick and normall y a jig
is not needed unless the harness is lo ng or if
the sleeving is too flexib le . I like to use the
st iff fabric type of sleev ing rather than the
plas tic ty pe. Plastic tubing in various sizes is
ava ilable in 25 ft lengths fro m such suppliers
as Allied Rad io Corpora tion.

breakout and end termi natio n ; other nails
are driven in fo r anchoring the wire ends.
Afte r placing the wires, tape the harness
with ligh t plastic electrical tape. T he obvious
way is to win d the tape about the wires;
h o wever for light harnesses, place the tape
length wise and wrap around the wires using
o ne or mo re strips as desired . Wind ex t ra
tape around the harness at ends and break­
outs to give added strength. Keep track of
the color coding as you proceed .

.. .VE4RE HAL COMMUNICATIONS
Box 365L. Urbana IL 61801.217-359-7373
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CALL
FREE

CHARGE IT
ON

TRADE
ON

USEDCALL
Bill Du Bard, W0KF

(9 A.M.-5 P.M. Central, daily except Sunday)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• HALUCRAFTERS
• CLEGG
• STANDARD

• YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

Write for used list

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132



COMPACT MOBILE
Bob Reinhart WAl GNX
11 Old Field Road
Rowayton CT 06853

A big signal from a small car is not impossible
-

O ne of the first thingsthe active mobiling
ham does when he takes proud posses­

sion of a new car is to attempt to figure o ut
ho w and where to mount the rig. Operating
efficiency. mechanical and electrical facto rs
are high o n the list of considerations , second
only to type-app roval by the XY L. After
enduring years o f QRM from this source
with previ ous mobile installations, using th e
custo mary und er-dash lo cation o n the pas­
senger side (with its attendant complaints of
restricted legro om, bruised shins and torn
nylons) use of this area was ru led o ut in my
new car. This decision was supported by th e
fact that in this car, as in almost all new ca rs ,
the dash itself and the space beneath it h as
bee n sneakily phased out at the facto ry by
inconsiderate designers, and has apparently
gone the way of the buggy-whip socke t and
running boards.

The space in the center of the car o ver
the driveshaft hump was too small for the
co nventio nal low-band transceive r. This left
only the t ru nk area , and a method of
trunk-mo unting th e rig and remo te-control­
ling it was then worked o ut. Requirements
from the driver's positio n included full fre­
que ncy coverage over the entire ph one sub­
band of the operating frequency; on-o ff
power switching; volume co ntro l; metering
o f plate current, modulation and rf o utput

Backsea t driver 's view of th e control uni t, VFO
and auxiliary rig.

JANUARY 1974

in transmit mode; metering o f signal strength
•in receive mode ; microphone input; speaker

output ; headphone outpu t (more on this
later) ; and as a final refinement, controlled
illuminat ion of the meters and VFO dial. No
part o f the equipment could ex tend in to the
passenger side o f the car, serving the func­
tion of a noise-blanker (XYL type) . On the
rig itself, there were to be no major modifi­
catio ns or hole drilling.

Front Seat Mounting

I decided to use an ex te rnal VFO , and to
build a small control unit for the remaining
functions. An armrest , fitt ing between the
seats, with a shelf extending forward o ver
the driveshaft tunnel , was o btained from the
car dealer. Similar units, with o r without
she lves attached , are available inexpensively
from many auto accesso ry stores, to fit
either buck et or bench seats. The shelf can
be sho rte ned to clear four-on-th e-floor, and
usually will still accomodate the VFO and
control unit in line. If space is extremely
limit ed , the VFO and control unit can be
stacked vertically . In my installation, with a
steering-column-mounted gearshift , the VFO
was bolted to the shelf, positioned with the
tuning knob easily accessible when using the
armrest. The control unit was also bolted to
the shelf, fo rward of the VFO. The shelf is
fastened with self-ta pping sheet-metal screws
to the driveshaft housing, for both rigidity
and theft control. All wiring is run o ut of
sigh t beneath the shelf and carpet , along the
driveshaft housing, under the rear seat and
into the trunk .

Frequency Control

The rig I use has an external VFO, with
integral rf gain control, which connects to
the transceiver by a short cable and octal
plug. Most transceivers of recent vintage
have provision for plugging in an external
VFO . Those that do not can usually be
adapte d without too much difficulty to
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Rear view of control unit.

accept an outboard unit, either factory made
or home brew, plugging into a rear-apron­
mounted octal socket. Many excellent ar­
ticles on construction of separate VFO's
have appeared in recent ham publications.

An octal socket and plug, with shells for
each, was obtained. After measuring the
needed extension length from the existing
VFO plug to the socket on the trunk­
mounted transceiver, a 14' extension cable
was made up. The circuit diagram of the
VFO cable includes one 72[2 coaxial line for
the frequency control lead. The velvet lined
junk box contained only 52[2 RG-58 anten­
na line coax. I tried this and it worked
perfectly. It has been said that lengthening
the VFO lines would throw off the dial
calibration, due to added capacity in the
cable. Like the bumblebee, whose wings
have been determined by engineers to be
aerodynamically incapable of supporting
him in flight, but who doesn't know this and
flies anyway, the long cable was tried. No
shift in dial calibration was noted. Such shift
might occur in some types of VFO's - if so,
it can probably be compensated for with the
trimmer capacitors in the VFO circuitry.
Four-conductor color-coded rotator cable
was used for the remaining power leads in
the extension cable. The lead supplying
power to the VFO dial light was omitted.

Function Controls

The unit was built into a sloping-front
meter case, Bud CMA-1930A, measuring 5 x
8 x 5". Two barrier-type terminal strips are
rear-mounted on the case, and all interior
wiring brought out to the strips. From the
strips, all control lines to the trunk-mounted
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equipment are attached VIa spade-type ter­
minals.

Audio

A three-inch-diameter speaker, with the
cone protected by aluminum window-screen
covered with grille cloth was mounted under
the center opening in the meter case. In
many cars, it is virtually impossible to reach
the speaker wiring on the broadcast band
receiver without major surgery. In other
cars, with accessible speakers on the Be
radios, the speaker in the control unit could
be eliminated, and a DPDT switch used to
feed the audio (after going through the
volume control in the control unit) from
either the ham rig or the BC receiver to the
car speaker. In this installation, another type
of rig with a very poor speaker is also used
occasionally and a DPDT switch (shown at
the center of the control unit) is used to
switch the audio of either unit to the
speaker. The speaker is wired through a
closed-circuit phone jack to a volume con­
trol (20[2 potentiometer) in an L-pad
configuration, and from there to the ter­
minal strip. From the strip, a two-conductor
shielded line goes to the trunk, terminating
in a shielded plug connecting to the phone
jack on the transceiver. Inserting the plug
silences the internal speaker in the rig. The
receiver volume control is left about three­
quarters open, and the volume controlled
by the pot in the control unit.

The headphone jack is used on extended
trips with my wife. For some reason which I
cannot understand, she fails to appreciate
the beauty of the mellow tones contained in
an SSB pileup on the lower end of twenty
meters. By putting her behind the wheel, I
am able to sit in the co-pilot's position,
plugging in the phones which silence the
speaker in the control unit. She thus drives
in comparative peace and quiet, while I work
the rig. If you employ this system, a word of
caution - the use of only the right-side
headphone is recommended. This permits
you to monitor the driver's carefree com­
ments such as, "Why are those two little red
lights flashing on the instrument panel?"

Rf gain is controlled by the pot in the
control head. In practice, this control is
infrequently used in mobile operation. If
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Fig. 1. Circui t diagram.

your remote VFO does not contain th is
control, leave the gain control o n the rig
wide o pen and forget it.

Power switching is controlled by the
SPST switch all the right front side of the
panel. Use o f a colume-co ntro l-mounted
switch . if available, would eliminate the need
for a separa te switch . The keyed hot line
from the ignition switch feed s in to the
terminal strip, through the switch and back
to the terminal strip to a line connecting to
the fuse at the trunk-mounted power supply.

Instrument light control, very useful with
night driving, is done th ro ugh a wire-wound
l OOn lOW variable resistor, taking power
from the output side of the power switch.
The use of a wire-wound resistor is manda­
tory - carbon resistors arc and burn out. A
line brought out from the instrument light
socket to the termin al st rip connects to the
dial light in the VFO, permitting contro l of
lamp brilliance on both meters and the VFO
dial.

Meters are miniature I rnA dc meters.
Eac h meter connec ts directly to the terminal
st rip and from there by way of color-coded
two-eonductor cables, to the trunk compart­
ment. At the transceiver, a DPDT switch is
mounted on a small bracket, fasten ed with
bolts and washers through one o f the vent
slo ts at the top of the transceiver. The

switch is wired to permit the lines feeding
the plate current meter in the rig to be
swit ched either to the internal meter in the
rig, or to the line connecting to the remote
meter in the control unit. A small polarized
in-line plug and jack is used , permitting easy
disconnection if the transceiver is to be
removed fro m the car for fixed-station use
or servicing. With switch in the " inte rnal"
position , the meter in the rig is used for
tuneup . The " re mo te" position permits
monit oring plate curre nt and modulation
when transmitting and signal strength in
receive mode. The remote meter scale was
not recalibrated, and read ings are inter-
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polated from the degree of needle deflec­
tion. A miniature DPDT switch is similarly
mounted in Ihe SWR bridge , with a polar­
ized in-line plug and jack connecting to the
second meter in the control unit. The switch
is similarly used in the "internal" position
for tuneup and antenna adjustments, and in
the "remote" position (with the bridge
"fwd/rev" switch in the forward position) to
permit monitoring of rf output from the
driving position. Most SWR bridges use
a 100 J,lA meter. and it is necessary to
advance the sensit ivity control on the bridge
to obtain a readable deflection on the
contro l-unit meter. As only a relative indi­
cation of rf being radiated is needed . calibra­
tion is unnecessary - the sensitivity control
is set to give full-scale deflection of the
co ntrol-unit meter when the rig is in the
tune position .

The microphone jack is connected by a
three-wire shielded cable to th e terminal
strip , and then by similar cable to a three­
conductor shielded plug which connects to
the mike jack o n the rig. A ceramic mike
with PIT switch is normally used . The t wo
control lead s from the control unit mike
jack also connect to two additional terminals
o n the terminal strip and then to a fo ot
switc h. When used with a miniature mil itary­
ty pe microphone which cl ips to either
eyeglass frames or a ligh tweigh t headband ,
the fo ot switch permits no-hands control o f
the transmit-receive fun ction .

Transceiver Mounting

The U-bracke t formerly used fo r under­
dash mounting of the transceiver was
mounted insid e the trunk , o n the underside

Trunk mounting. Transceiver me ter swi tch on
bracket over meter, SWR bridge meter swi tch on
the right side.

104

Power supply mo unted in wheel well. Note ventila­
tion holes.

o f the rear deck , just forward of the hinged
trunk lid. Large self-tapping shee t metal
screws hold the bracket in place. To the left
o f the rig , a small homebrew bracket was
similarly mo unted to support the SWR
bridge.

The power supply is also trunkmounted.
It is desirable to get the supply away from
the engine compartment, which get s up to

o
well over 400 F on a hot day . My present
car has a well on the left side for a second
spare tire , and this space was used fo r the
power supply . The picture shows ex tra holes
drilled in the well for ventila t ion, both in
front and behind the supply . Use heav y gage
4 o r 6 stranded colo r-coded wire, available
fro m electrical supp ly houses, for direct
connection to both positive and negative
battery terminals rather than using the car
frame for the negative lead. This supplies full
voltage to the power supply. If trunk mount­
ing in yo ur car is im practical , conventio nal
engine-compartment mo unting may be used
and an extension cord with proper mating
plug and socket may be used to reach the
transceiver in the trunk.

That's about it. This rig has now travelled
well o ver a quarter o f a million miles, during
which time I have had lots of fun, many fine
QSQ's, mad e a fe w emergency contacts,
qual ified fo r WAS, WAC, and made at last
count co ntacts with 15 7 foreign co untries.
Since making up the control unit , I have
enjoyed more efficient and convenient use
of my transceiver. A si milar unit , modified
to fit your o wn car and rig, will give you
many miles of carefree hamming. See yo u o n
the road!

. ..WAI GNX
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Frank J. Derner Jr. K9KIC
2333 Park Ave.
Riverside IL 60546

TWO UNBREAKABLE
ANTENNAS FOR THE TR-22

... or, pill a Little .'pring in YO ll r mini-Drake

The spring fits snugly over the end of the standard
TR·22 antenna. It can be removed in a second for
use of the regular antenna.

T he antenna on the Drake TR-22 seems
to be breakage prone if subject to hard

use. This is because it is a nice telesco ping
type which hides out of the way when not in
use. It doesn't flex a bit, and any sharp blow
in the extended position means trouble. A
stubby ante nna would be just the thing to
help the situation , but the com mercial
stubbies must be modified to fit. Here are
two antenna ideas that provide quick change
capability with the norma l TR-22 antenna.
no modifications. easy storage, and very low
cost.

A single thin black wire strung up the
shoulder strap makes a dandy unbreakable

JANUARY 1974

invisible antenna. The wire can be woven in
and out of the various buckles and rings of
the strap and taped where needed . A large
jaw alligator clip at the bottom attaches to
the top of the regular co llapsed ante nna. The
length of wire plus clip should equal the
length of the regular antenna when exten­
ded . This antenna should only used in the
over-the-shoulder position fo r maximum sig­
nal radiation. When not in use it should not
be clipped to the case as it will tend to
detune the normal antenna. Experiments
with different lengths of wire in an attempt
to compensate for the antenna being so close
to the body had no consistent results .
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HOBBYFORMER M FG. TeL 17139831555
P.O. BOX 222 - PORT ARTHUR, TE XAS 77640

A large cljp fits over the end of the TR-22 antenna
and a thin wire is woven and taped up the strap.

Q UANTITY
DISCOUNT

WANTS TO BUY
All types of m ilit ary elect ro n ics equ ip­
ment and parts. Call collect for cash offer.

SPACE ELECTRONICS division of
MILI TA R Y ELECTRONICS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 I (20 1) 327 -7640 I

TRANSFORMERS I
225 VA CUSTOM MANUFACTURING S38 50
lllV.Pri.iD e",. · FAST SERV ICE plus

post on 8 11K.• Iplclf~ sec. vol,ogo belween 12 & JllOV,
• ',Iclly we. current het""", " 20 & .15 i1nl~ , 101al E • I all

'ec', 225VA, Mil •.
- .peedv mo u"t _ add SI.00 lor covm l add S100 lor . ach

A non-breakable stubby antenna was
mad e from a hard ware store spring. A
common disp lay in hardware sto res is
" Select a Spring" fro m the comp any of the
same name in Jersey City, New Jersey. T he ir
number 60 spring looks like # 16 wire and
the tu rns are spaced 2 tu rns to the em. It f its
snugly over the top of the T R-22 antenna.
Best of all, it sells for around thirty cen ts.
T he o ne sma ll drawback is that it resonatesIa t 220 MHz, but a 15 .5 em piece of wire on
top of the spring got it to resonate on two
meters . For some unknown reason, Murphy
didn' t strike, and this bright plated spring
too k solder easily . If you find a differen t
length spring you can easily use a grid d ip
meter and a field strength meter to ge t it on
frequency. This an ten na can be read ily
carried in the microphone pouch when the
regular antenna is in use .

While both of these an te nnas are compro­
mises and are no t quite as efficien t as the
built in unit, they will withstand rough use
mu ch better. The strap an te nna does the
best job, but the reception difference with
either antenna is not iceable o nly o n the
marginal signals. The T R-22 is a beautiful

, ,

and versatile rig. Now you have made it more
so.

ECM Corparallon
4 12 N Welnh<t<:: h A ve
E....n$..' Ue , IndIan.. 4 77 11

- .;jjJ' " --- '-- , ..... •
_ _ -... Ih::~'..-.-. - .:.. -­

~ • .-- ."­'~....
•••••-- '- -

O I S75 00 'M' ~n"'Mn y . 00<1 elY""

ECM·5 FM Modulation Meter
• 0 , ""1" 30-500 Mhl
• Cryllill conl.on,d fo. fast . nd II',

opell\'o o
• p"~ ,o. d,ng
• Battery pOW!ffd with AA pencell'
• All solid , lilt.
• BUIlt ·in ilnteo""
• QUillity constructed wl1h G 10 p.c .

bo.,d,

Phone o r WrI1e " Sklp" W9 HA K
for com pl"'!e m torrnatron

D,a' 812 416-2121

This beat frequency oscillator may be added to
existing receivers with a minimum of difficulty
The BFO frequency is determined by the i-t
transformer which provides feedback from co ffee­
tor to emitter. Transistor Q1 should be a SK300a.
GE-9 or HEP-2.

. . .K9KIC
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LEADING ZERO
SUPPRESSION
FOR
DIGITAL DISPLAYS

A simple circuit is described which suppresses leading zeros
in displays using cold cathode decimal indicato rs.

T. R. Jackson W1 DMU
P. O. Box # 1
Corin th VT 0503 9

L eading zeros in a Nixie type display
serve no useful purpose , unless it is

considered useful to proc1aim the instru ment
owner's multi-digit affluence. Indeed, a dis­
play such as 00539 is hard er to read than
just 539. Since it is a simple matte r to
expunge the superfluo us zeros it seems a
pity that it is not done more freq uently in
amateur-b uilt equipment.

A circuit which will suppress leading
zeros at well under $1 per digit so equip ped
is shown in Fig. I. There are no cumulative
problems in cascading these suppresso rs, so
the circuit can be applied to as many or as
few digits as the builder desires. With the
addition of the SPST switch and resistor
shown, the choice of displaying or blanking
the leading zeros can be mad e from the front
panel; the single switch will contro l the
blanking on all decad es.

The circuit will be described in some
detail, to assist the potential user in adapting
it to his own special requirements. T he
values of voltage and current given are rough
approx imations only; a more care ful con­
sidera tion of values and tolerances will be
deferred to the section on "Circuit Details."
Referring to Fig. I , wh en the disp lay driver
has decod ed a zero, " KO" (cathode #0) will
be grounded, for this is what it tak es to
select a numeral in the display tube. All
current through R I is shunted to ground,
and cannot turn Q I on . For this descriptio n,
an "on" transistor is on e which has base
current flowing so that it can co nduct easily
from collector to emitter, while the collector
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of an "off" transistor looks like an open
circuit. When Q I is o ff, the 500 /lA supplied
by R3 has no place to go other than the base
of Q2, so Q2 turns on. When Q2 is on, the
Nixie tube ano de canno t be at more than
100 V above ground because the IOOV zener
diode ZI is then effectively connected fro m
anode to ground; by the laws of Zenerism
enough current will be drawn by Z I through
RA to clamp the tube anode at 100 V. 100V
is not enough to maintain the glow discharge
in the tu be which promp tly does just wh at
we want: it goes off.

If any number other than zero is decod­
ed, KO will be at ap proximately 50V because
of R l-R2 which acts as a voltage divider fo r
the 145 V at the tub e anod e , and 50 /lA will
pass through R2 turning Ql on. QI then
shorts Q2's base drive to ground, turning Q2
off. With Z I thus disconnected fro m ground ,
the anode voltage is free to rise and the tube
resumes normal operatio n. After the tube is
lit , the steady voltage on Q2 's collector will
be the tube anode voltage (l 4 5V) minus the
zener voltage (lOOV), or abo ut 4 5V, but it
may have to rise to some 70 V peak at first
to igni te the tube.

Whenever any tube is lit , the Q2 o f that
stage is off; about 50 /lA is th en sup plied via
R4 to the base o f QI in the nex t stage. Since
base current to Q I , from whatever source,
ensures that the associated tube will be lit,
th e btanking is thus disabled after the first
non -zero stage. This effec t ripples all th e
way down the chain o f digi ts , so that all
tubes after th e first lit one are always lit
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Fig. 1.

'.

FOR FIRST
STAGE ONLY

Figure 3 also shows one method of
blanking the entire display , withou t regard
to zeros , points, etc. This faci lity is part icu­
larly useful in counte rs which do not have
storage la tches, and in which it is desired to
blank the whole display while coun ting. If
the ze ne r d iode and h igh voltage t ransistor
are to be included for zero blanking anyway,
using them for to ta l blanking also may prove
less expensive than the usu al method of
turning off the B+ su pply . +5V o n the blank­
ing bus will turn o ff the whole display.

Circ uit Details

Wheth er or not the diode Wo pt ) shown
will be required depends on the type and
q ua lity of switches in the indica tor driver. If
the voltage a t KO is grea te r than about O.6V
whe n the ze ro is selected, th en in the
absence of Do pt so me base cu rren t will go to
Q I . If enough base cu rren t flo ws, the tu be
will not b lan k; how mu ch is "enough"
depends on th e gain of Q I and Q2. With a
mechanical switch o r satura ted transis tor
the re is no need to consider the use o f any
diodes at Do pt .

If the sta ndard T T L Nixie de coder-driver
is used , the 7441 A, the fo rm al specifica tio n
gives the "on" vo ltage as 2 .5 V maximum. at
( the abnormally h igh cu rren t of) 7 rnA , and
th is would demand 3 or even 4 silicon diodes
in se ries for Dop t. A loo k at the sta ndard
Texas Instruments sche matic for the p ro to ­
type 7441 A shows 2 co llecto r-emitte r paths
and a diode all in se ries between the selected
ca thode and ground . From this one wo uld
expec t a t least O.8V even at lo w curren ts.
Ho wever . it seems that not all manufacturers
use the same in te rnal circuitry fo r their
744 1A's. The version made by Nationa l

'0
NEXT
STAGE

,<

DISPLAY ~K

irrespective of zeros. In the specia l case of
the first stage the re is of cou rse no preced­
ing stage; if desired the sw itch and resistor
sho wn can be used to provide the o p tion o f
disabling the blanking .

When decimal points are p rovided an
o p tio n can be included to au toma t ica lly
disable the zero blanking o n digits afte r the
active point. T he re are many varia tio ns o f
decimal point circuit ry possib le , and it is
necessary to k now just ho w the poi nts are
con tro lled before d isablement circu it ry can
be designed . For the case where th e po ints
arc se lec ted by a simple grounding switch (or
NPN transistor) , Figs. 2 and 3 sho w typical
arrangeme n ts. As Figs. 2 and 3 merely show
mod ifications to th e circu it of Fig. I, un­
lab eled o r missin g par ts and values are the
same as in the basic circu it.
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Semiconductor, for example , has just 3
satu rated transistors in series between the
selected cat hode tube and ground (as an
irrelevant aside , this par ticular version also
decodes inpu ts great er than decimal "9" in
an unusual manner that should be help ful to
digital clock build ers ). I have recently tested
a large batch of Na tiona l 744 1A's and found
that mo st had an " on" voltage of 0.4 V at
2.5 rnA ; o nly o ne was as high as O.5V. With
these particular le 's no diodes are required
at Do pt for 2.5 rnA service and this fact h as
been confirmed by practical use tests. I

The sum of the zener voltage (at about 50
/lA ) of Z I , plus VCES of Q 2 must be greater
than the ignit ion voltage (usually 160V) of
the tube . On the o ther hand , the zener
voltage by itsel f (a t wha tever cu rren t RA
supplies) must not be grea te r than the tube 's
ext inc t ion voltage (usua lly 11 5V). If closely
graded zeners are available it may be possible
to use a Q2 with a relatively low VCES , say
50 V. However, with 10% tolerance types . a
nomin al I OOV zener is o rdinarily best. 2 With
such a diod e , the zener voltage would be
between 90 and IIOV , and a VCES o f 70 V
minimum is req uired for Q2 . The Motorola
MPS-H05 at 36¢ will do , as will mo st o f the
2 N3 858 A's (at 30¢) that I have tested .

Q2 is either cutoff or saturated , and so
dissipates only a few m W. When the stage is
blanked, however, the zener di ssipation is
quite high . It is desirable to make the B+ as
high as conveniently possible . as this calls for
a large RA which in turn reduces the power
loading on the zener. As ty pical exa mples,
both calculated fo r the wors t-case when the
zener voltage is II OV, if the B+ is 270 V, and
RA is 50 K, the zener dissipa t ion will be 353
mW but if the B+ is o nly 180V, and RA is
appropriate ly reduced to 14K, the zener
load will increase to 550 m W. Of course, as
the power load ing on the zener is decreased

I Selected 744 1A 's. tested for "on" voltage less
than 0 .5V at 2.5 rnA were available fro m the
author at $2.00 each in cera mic DIP at the time of
writing. and they may st ill be. When enq uiring,
please enc lose an SASE. One " Oopt" may suffice
for the more modern 74 14 1. as of a batch recen tly
tested. only o ne measured > 1.25V @ 2.5 rnA.

2 100v 10%. IW zener diod es suitable for this use
may be had a t 4 per $ 1 ppd ., fro m M.
Weinschenker , Bo x 353 . Irwin PA 15642.
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by increasing the B+, the dissipation in RA
in creases, so there are some limits!

The rest of th e components are non­
critical. For exa mple, R I can be almo st
anyth ing from 25 0 K to 5 Mn as long'as R2
(more or Jess) eq uals ~R J . The limiting
lower values fo r these resistors are se t by the
considerat ion tha t current sh un ted to
ground through R I is stolen from the
numeral zero; the upper limits are se t by the
requireme nt that enough base curre n t mu st
flow to saturate Q I. With R2 at 2 Mn o nly 75
JlA is sto len from the ze ro , and Q J needs a
saturated {J, or HF E, of o nly 10 (a t 500 /lA
co llecto r cu rre nt) . Any one of thousands of
different NPN transisto rs will do fo r Q J , as
it has to sta nd off o nly VCC (usually 5 V) ; it
is a rare transistor that will fa il t o meet the
specifica t ion that collector-emitter satura­
tion voltage should be less than ~V when
driven with 50JlA of base curre nt.

It could be argued that the Q2 collectors
sho uld be prot ected with a zener to ground,
and this would no doubt be admirable if
such d iod es were fre e. In my limited ex­
perience , however, the transistors used have
proved able to operate with the limited
reverse breakdown req uired , without damage
to themselves. In the case of the last stage, it
would he prud ent to include R4 and attach
its free end to ground ; this should draw
enough current through Z I to force it into
its zener region where it can protect Q2.

In conclusion, I should point out th at the
same circ uit will work just as well " back­
ward s," by connecti ng each R4 to the
preced ing stagc, rather than the following
one; in th is configurat io n it would su ppress
trailing zeros. With further mod ification it
could su ppress both leading and trailing
zeros, but I have not thought this worth­
while, especia lly as the trailing zeros do have
some significance . I would also say that I
fee l qui te we ll rewarded fo r the minor effort ­
that was need ed to add these circuits to
several of my ins trume nts. A display defi­
nitely appears friendlier and more in te lligent
when it no longer apes the mindless, and all
too co mmo n. computer printout fo rma t of
"XXXXXA II-Spa ces-Must-Be-Filled-Regard­
lessOOOOOOOOO ."

. . ,WI DM U
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Fig. J.

Now that you have the Xc . you can
easily compute the capacitance. Remember
that the formula is Xc=!>1r fC. The 21r is
equal to 6.2832, the f is 60, and the Xc has
been computed . Transposing the formula,
we have C= !>1r f Xc· Remember that C is in
Farads, so it will be very small .

You may find that the voltage drop
across the capacitor is either too large or
too small. If this is the problem, use either
a larger or smaller resistor instead of the I
M!1.

Andrew Borson WB2VDX
68 Shelter Hill Road
Plainview NY 11803

.. .WB2VDX-

117V.=J SECONDARY

R

D id you ever co me across a capacitor
whose value you didn 't know ? Did

you ever want to know the range of that
variable capacitor, but you don't have a
grid dip meter? Here is a way to calculate
the capacitance of any capacitor that is not
in a circuit , using nothing more cornpli­
cated than a stepdown transformer, a
voltmeter (VTVM or other high impedance
type), one or two resistors, a little Ohm's
Law, and a knowledge of the reacta nce
formulas.

The system is this : using a filament
transformer, you connect the capacitor and
a resistor of about I Mn in the circuit, as
shown below. Set the voltmeter to its ac
range and measure the voltage across the
resisto r. Compute the current, using I=E/R.
Now measure the voltage across the capaci­
tor. Compute the reactance, using the
formula Xc=E /1. The I is the same one that
you measured before. Don't worry if the
sum of the voltages across the two compo­
nents is not equal to the applied voltage .
However, if you add the voltages vectorily
(take the square root of the sum of the
squares), you will find that you have the
applied voltage.

THE MEASURE
OFA CAPACITOR

ZIP __

....

OF

IGITAL
....£r-' CONTROL

REPEATERS

Address . _

City _

State _

73 Magazine , Peterborough NH 03458
Enclosed is $ . Please send _ Dhard­
cover ($7)/ Dpaperback ($5) copies of
"Digital Control of Repeaters" to :

Name CalI __

T '8s R 'l'i
WA0Z I H

Here's the book for every ham who
wants to design and build a digital
repeater con trol system (or who
wants to just think about doing
that). Contains sections on repeat­
ers, basic logic functions, logic cir­
cuit design, control systems, sup­
port circuits, mobile installations,
touchtone, plus a special section on
a "mini" repeater control system.
224 pages.
Hardco ver $7.00 Paperback $5.00

n
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Dave Ingram K4TWJ
R t. 11 Box 4 99
East wood Vmage #So No.
Bitminqnem AL 35210
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H ave you ever noticed those "funky"
little te lephones you put a pre­

-punched card in , hit a button and smiff,
crunch, kapoof, it dials a number and spits
the card back at you?

Like to have one in the car for use o n the
local repeater? It 's easy enough if yo u have a
loose casse tte recorder or car tape player.
Make up a patch cord with the proper plugs
so you can feed the touch tone's output to
the ta pe recorder 's input. Now, find so me
old casse ttes and rewind them to the begin­
ning and , after setting the input level proper­
ly. "record dial" a number on the cassette
so when rewound to the beginning and
played back, the resul t is the tones openi ng
the au topa tch, dialing the desired nu mber
and after a fe w seconds (so you can stop the
tape) the tones to clear the patch. Now
parallel the cassette recorder's output wit h
your mike and mark the unit's output pot
fo r the audio level to match you r voice, and
all you need do is sla p in th e cassette and hit
the bu tton - the tape will do the rest. T he
circuit of Fig. I can be used to match the

P.T.T. , ) P.T.T.

.,KE
MIKE :> , MIKE

) INPUT
TAPE

TAPE
OUTP\JT lOOK

II2W 10 K
1/2 W

GND -J-OND

" , ",
Fjg. 1. Circuit for matching tape recorder outpu t
[0 mike inp ut.
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tape recorder output ( Low Z) to the mi ke
input (High Z).

A sma ll group of these cassettes (shortest
length possible) with a couple of numbers on
each and soon you've got all your numbers
ready on automation .

If you have a tape deck in the car you're
really set. Just install a jack so the mike
plugs into and normals through the tape
deck (Fig. I). Now all that's necessary is to
record the "phone numbers" on the auto
tapes. Some auto-s tereo enthusiasts have
these recorders and will be glad to record the
tones for you . Also, try 8 track ta pe
dealers - often they will let you use their
recorders for a nominal sum - tape dupli­
cating companies will also record the tones
fo r a small su m. The length of S track tapes
is ofte n long - 15 to 30 minutes. However ,
most cartridges can be opened by removing
the screw in the middle, under the label;
then carefully pull off a pile of this tape,
leaving very little on the hu b . Splice back
together and route as usual, around the
guides, etc. and close the cartridge back.
Now record your "phone number" on t he
home brew short reel.

Although quite a novelty , I'm sure you' ll
find the auto-dia ler very handy and it also
relieves the necessi ty of carrying a pad.

The circuit of Fig. t, which matches an
sn o utput to SD K (approxima te ly) mike
input is designed for use with a tape recorder
at moderately low vo lume fo r average mike
level, so very little fluct uation of values are
needed.

. . .K4TWJ
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Treasury at Petra, carved out of th e
rose colored rock of the m ountain.

The beach at Aqaba.

• Ai r t ransportatio n to a nd fr om
J ord an d ep art ing fro m N ew Yo rk

• Acc o modat io ns at J o rdan' s t n ter ­
c o n t i n e n ta l Ho tel , the m ost
lu xurious ho te l in Jordan

• S ightseei ng trips to t he antiq uities
(J a ra sh , Aqaba, Karek , Pe tra ,
Madaba, I rbid, A I Ha m m a .
Jerusalem)

• Ham ba nquets
• One o f the most memorab le ex­

per ie nces you ' re ever lik el y to
have

• J Y8 call (i f you are a ham)

In September you read about Wayne' s fa bu­
lous trip to Jorda n. Now, you too can be a
world traveler and adventurer. Come with us to
Jordan next May for one fu n fi lled fabu lous
week (plus two days tra veling). We'll make the
arra ngeme nts for you and take care of all the
fin ic ky de tail s. The very low price of $695 (less
than what you would normally pay for air fare
alone) will b ring you t h is o nce in a lifetime
opportunity. Sign up no w.

--------------------
o Yes, sign me up. Enclosed is my S695 payment in fu ll' for this o nce in a lifet ime J ordan Tour.
a Yes. sign me up. Enclosed is my 5100 deposit for th is once in a lif et ime Jordan Tour. I will send the

remaining 5595- at least 30 days before our departure. (My 5100 deposi t is refu ndable up to 30 days
before the departu re date .I

o Yes, I would like a JY8 call. I have enclosed a photocopy of my ham license.
The JYB call I would like is :
My alte rnate choice is:

NAM E CA LL _

ADDR ESS TE LEPHONE NO. _

CITy ST ATE ZIP' _

' Our price is subject to change in d irect re lation to the expenses we incur dealing with airlines, h otels. etc "
Those who have paid $695. in full will not be charged any addi tional amount should the price of the tour
package increase. Everyone will benefit should we be able to lowe, the p rice.

112 73 MAGAZINE



©~L3~ilrril©~~~~

I: ~II~
SSTV·DXDC

Dress up the shac k
wit h this award for
2-wa y slow sca n
television commu - '5
nications with 10
co untries. Endorse­
ment provisions for
s e pa r a t e bands.
Dated and signed
by Wayne Green ,
Edito r and Pub- 1_ ",
l isher of 73 Magazin e. Enclose postage for return o f
QSLs. 8lf.t x I I , ligh t green colo r, dark green printing, SI.
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\NAAS

WAAS Certificate
This Worked AI·
most All Statescer­
tif icate is proo f of
your h a v i n g
worked 49 of the
50 sta tes. It is fo r _
tho se who are just ~

unable to get th at ... - ------=::;;;;:::=
last st at e con- -
firmed. Printed on
goo d pa per , 81h x ...
I I , dated and numbered and sg ned by Wayne Green.

O rdering this cert ificate is proof eno ugh that you need
it. Light green, black prin ting $ 1

All Mode DX DC \-..~;JI ~~
How many can t',6«a~ ~
qu alify for this ' .....i...!- AIUJ4II4:::'"

2
o ne

? An a ward .fo r u, -DXDCI~'-way commumca- ~
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printing, S I.

Understanding
XY L/DM

An unusual certifi­
c ate - get o ne and
keep your mate
happy. An award to y
th ose who have the
good fortune of
ha ving an under­
s t a n d i ng partner
who appreciates all
goo d things about
amate ur rad io
( stay ing up aU night , spendi ng mo ney fo r rigs, etc.).
Sworn state ment at test ing to this must be su bmit t ed. 8Y!
x II , ligh t blue color, dark blue printing S I
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RRCCCertificate I~ .,--
T h is Rea l Rag
Chewers certif icateC
is awarded o nl y (or, "the lea l of a non-y
sto p QSO for a
per iod exceeding

six hours with no ==::..::=::=~~=tim e out for any- _. -~-

thing. Order must
be accom paniedp-...
w i th d ate / ti me
(G MT) of start /end of contact, station contacted, and
your ca ll. Signed by Wayne Green. Light o range color,
bla ck pri nt ing _ $1

DXDC Certificate '.~ \-..91;J1 ~~
Availa ble for those >.'''' ~.- , ~~.+-r:=..lJ
who present proof ' W· . UfIlJ.... ~
o f con tac t (copy o f "'I.i
~o:l wi~ho~On~:\f:;: :? '. ; -X-- -0----=-;;;..- ~~~
Awarding this cert i- ....... ~
ficate makes you a _. "'A,'
member of the DX - , - --- - -=~;;:::= ~
Decad e C l u b . - --- i~
Numbered and dat- . T. • ,"i~ ~
ed a nd personally FCl '
signed by Wayne Green, Edito r and Publisher o f 73
Magazine. Printed o n good paper, light purple color,
black printing, 81A x II , su itable for framing S I .

CHC Certificate I .,
,' ,

'"Presented to those
who submit a sworn ~

s tateme nt thai they
have never rece ived ~
a cert ificate for ra ­
dio operating and if
they eve r receiv e
one, they will ha te -;:,
it. This certificate
shou Id be your fir st

RTTY·DXDC
Frame a nd hang
this o ne above you r
machine. An opera­
ting a ward for those"
who have su bmit­
ted proof o f 2-way
teletype co m muni­
c ations with 10
countries. Endorse ­
ment pro visions fo r
differ ent bands.
Dated and signed by Wayne Green , Editor and Publisher
o f 73 Magazine . Enclo se postage for return o f QSLs. 8 Y.!
x 11, light blue co lo r, black printing, S I
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Fascinating World of Radio Communications $4.00
Novice Class Study Guide $4.00
General Class Study Guide $6.00
Advanced Class Study Guide ' $4.00
Extra Class Study Guide, reduced price $5.00
VHF Projects for Amateur & Experimenter $5.00
VHF Antenna Handbook $3.00
How to Use FM, an introduction $1.50
FM Repeater Atlas, worldwide w/maps $1.50

'FM Repeater Circuits Manual $5.00
'Digital Control of Repeaters, new $5.00

RTTY Handbook, radio teletype A to Z $6.00
ATV Anthology, fast scan VHF TV $3.00

'SSTV Handbook, new, only slow scan avail. $5.00
Diode Circuits Handbook, galore $1.00
73 Transistor Circuits, all useful $1.00
Transistor Projects, mucho $3.00
Solid State Projects $4.00
Ie Projects \ $4.00
108 Q & A, transmitting, receiving, ant $2.00
TVI Handbook, why suffer $1.50
Coax Handbook, cables & connectors $3.00
DX Handbook, w/map $3.00
World DX Map, wall size, rolled $2.00
Custom DX Bearing Charts, beam headings $4.00
U.S. Maps, for WAS, etc (4 eal $1.00
Call Sign Badges, for lapel, black or red $1.00
Magnetic Call Signs, for autos $4.00
73 Magazine Binders, beautiful red $5.00
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These fast charge Nickel·
Cadmiums are just the ticket
for your hand unit. You can
charge th em up as often as
you li ke. Buy two sets and
keep one charged up for
eme rgency purposes . . . a re­
fill, as it were. In this way
you'll have twice the use
from your hand unit and
never be out of action .
Also have huge stock of
Nickl e-Cadmiurn A A size Pen­
li tes, $ 1.50 each.

Buy Twa! $30.80 ea.

ALEXANDER manufacturing co.
Box 1645· Mason ci ty, Iowa 50401
Phone (515) 423·89551 TWX 910·523·6978
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A lfred Muller, DL l FL,
Distriktsvorsitzender Scnteswiq-Hotstein

Translated by HB9AJU

YOUTH

TRAINING

IN THE DARC

I t is only in the eighth place in the ru les
constituting the DARC that we find

"Preparation of interested persons for the
radio amateur's examination." Nevertheless
it is this training of the non-licensed mem­
bers of the DARC which is the most obvious
contribution of the club after the DL-QTC
magazine and the QSL bureau . It is also a
task which is 'carried out on an honorary
basis. The fact that it is honorary is also
instrumental in impressing on newcomers
the image of brotherhood amongst fad io
amateurs.

As there are very few amateurs capable of
complete self-preparation for the radio ama­
teur's examination , it can be assumed that a
large percentage of the approximately 1,200
new radio amateu rs per year - a figure
which represnts an annual increase of some
8% - have received their Morse, technical
and operational training through the DARe.

The various German governments be­
tween the t wo world wars were not exactly
well-disposed towards the idea of amateur
radio. The reasons for this aTC to be found
on the one hand in the principle of commu­
nications monopoly (which survived the old
imperial telegraph laws) and, on the other
hand, in the fear of revolutionary conspira­
cies.

JANUARY 19 74

From 1924 onwards every person in the
Germany of that time who wished to listen
to a tube receiver required an "audion
experimental license ." This license was only
issued to members of recognized radio clubs.
The result of this was that in 1925, when
this absurd experimental-license was finally
abolished, such radio clubs counted some
50,000 members. Only these clubs were then
granted club licenses for experimental trans­
missions. Later, re-issue of licenses was
almost completely abolished . As a step
toward interesting more enthusiasts in short
-wave, Rolf Forrnis o f the Oberdeu tsc her
Funkverband in Stuttgart on his own in it­
iative started issuing so-called DE numbers to
SWLs in 1925. He also provided p reprinted
OE-QSL cards in order to secure recep tio n
reports from the whole of Europe for the
Stuttgart amateur radio transmitter KY-4.

When, shortly afterwards, a new national
amateur radio organiza tion was founded ­
the DASD (Deutscher Sende- und Empfangs­
dienst} - these DE numbers were accepted
more or less as the prerequisite for the
subseq uently introduced private transmitti ng
license . Short ly after 1933 , when the Nazi
regime issued official private t ransmitting
licenses to DA SD pirates "of good conduct"
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of frequency measuring equip ment based on
tube oscillators, as enterprising individuals
might have had the idea of coupling it to a
long antenna and using it for downtown CW
operation! Even today when anyone even if
he is not a member of the DARC - can ta ke
t he radio amateur's examination, the
German Bundespo st prefers applica nts pre­
viously to have passed a radio club examina­
tion and be in possession o f a DE numb er, as
this gives the postal authorities a good
(because the regime could find no other
suitably qualified persons, hi!) DE nu mbers
were issued only after passing a prescribed
examination. The licensing authority of the
time, the Deutsche Reichspost, limited the
number of transmitting licenses t o 500 (later
increased to some 850) because it considered
this number to be the maximum which they
could monitor. Membership of the DASD
was anyway an absolute prerequisite if a
"radio friend" (to quote the delightfu l term
used) wished to obtain a license. As a sort of
pre-selection for the radio amateur's exami­
nation, would-be candidates had to pass a
DE test which comprised approximately
two-thirds of the knowledge required fo r the
full transmitt ing license. They were then
required to send in SWL log sheets almost
weekly . To give you an example of what this

meant, I myself was finally admitted to the
radio amateur's examination in 1935 only
after two years of intensive SWL activity.
Use was made of the logs to evaluate
propagation conditio ns, and I believe that
the co llation of their contents result ed in
some ext remely interesting information and
very useful propagation predictions. At that
time there were, of course, no io nospheric
sou nding stations.

For the pre-war DE examintion - as for
its present day successor - the Morse test
was set al 40 letters per minute (eight wo rds
per minute), to this should be added an
examination of the applicant's technical
knowledge and operating ability. He also h ad
to be in possessio n of an operational short­
wave receiver fo r at least two amateur bands
as well as freq uency measuring equipment.
For this la tter requirement an absorp tion
wave meter was considered adequate. It was
considered too dangerous to give blanket
appro val to all DASD members fo r the use

'18

impression of the applicant's capabilities
before he takes the official examination
(which, incidentally , he can atte mpt a maxi­
mum of three times on ly). Another point is
tha t the DARC's QSL bureau will only
forward DE cards (which must contain three
separate reports), but not SWL cards, from
non-D E listeners. However, a certain amount
of unrest had arisen recently because the
Bundespost exa mination for the VHF trans­
mitt ing license does not require knowledge
of the Morse code, although this is a
requirement fo r the DE exam.

From an init ial number of some 160 in
1925 , DE stations had reac hed almost 2,000
in 1933, 6,000 in 1945 and are now aro und
17,500. The DARC's Youth Committee
finds it regrettable that the number of active
DEs is less than 10% of all DARC members,
but this is due to the fact that DEs usually
qualify for their transmitting license after a
relatively short time and then have other
interests than a purely listening activity .

Training up to the transmitting examina­
tion level in the local DARC clubs (the
so-called Ortsverband) requires approxi­
mately 160 to 200 hours plus additional
homework. Depending on whether one
manages one or two evenings of instruction a
week, to tal tra ining time can be between
three quarters of a year to a year and a half.
Four hours learning in a week permits the
trainee to remember more than four hOUTS
spread over a fortnight. However, more than
four hours a week does not , in our exper­
ience, bring any improvement. An exception
is that it is beneficial to spend a quarter of
an hour a day on CW. The DE examination
can usually be taken with success after about
two-thirds of the total training time.

Radio amateur instructors are ofte n dis­
appointed by the fact that seldom more than
half and often only a third of those pupils
who start a course finish it. One of the
greatest difficult ies, especially for older
aspirants, is that of mastering the Morse
code.

Our knowledge of the physiologica l pro­
cess of learning has advanced to a stage
today at which we know that the speed and
ease with which a piece of information
stored in the brain can be retrieved depends
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on the frequency with which use is made of
this information. Applied to CW, this means
that constant repitition is the only means of
increasing CWspeed.

Carefu l psychological preparation is also
of greatest importance in mastering the
Morse code . The inst ructor who paints a
picture of CW as being a necessary evil which
has to be learned to pass the examination
can do irreparable damage by infusing into
his pupils a subconscious rebellion against it.
If, on the o ther hand, the in structor knows
how to inspire his pupils with the possibili­
ties CW offers as an internationally under­
stood radio language, then he will have done
much to smooth the pa th of learning.

Som e years ago the DARC brought o ut a
Morse code o n discs by DLi F I. for the
purpose of self-instruction. This course starts
completely from scratch and gives aspirants
the possibility of acquiring examinational­
level CW even if they are unable to attend
their local club.

The DAR C has also taken a step in a
some what different direction to assist isola­
ted would-be amateurs. Since 1964 vacat ion
courses in all aspects of amateur radio have
been held regularly. The very first of th ese
was held in Benediktbeuren , a name which
will doubtless be re mem bered fo r a long
time. The participa nts in these courses pay
only fo r board and lodging, usually at t he
maximum you th hostel rate of around DM
6.50 ($1.75) a day.

The courses held in 1964 and 1965 we re
directed exclusively at bringing pupils up to
the DE level. The experience gai ned with
them quickly led to an extension of these
2-3 week courses to radio amateur examina­
tion level. Up to the tim e of writ ing some
thousand aspirants have benefited from
these courses, which now are organized
annually by five of the DARC's geographical
districts. Of this 1000, approximately 600
have passed the DE examination. A furth er
225 have qualifie d on th e spot for the

transmitting license and around 175 for the
VH F tra nsmitt ing license (56% full licenses
and 44% VHF licenses). Am ong the 600 DEs
were a large number who , through their o wn
efforts, we re able to take the license exami­
nat ion soon after their return hom e.

JANUARY 1974

It should be added here that the to tal of
160 consecutive hours cannot be considered
sufficient to give a person all the knowledge
required to pass the transmitting license
examination. It does not include the repeti­
tion and training required in the fo rm of
homework, neither does it allow for time for
reflection, a process which is indispensable if
the newly acqui red knowledge is to be
thoroughly absorbed .

Nevertheless, these " J ugend leh rgange," o r
"youth courses" as they have beco me
known , make it possible to halve the o verall
time required to pass the amateur's examina­
tio n. As a rule-of-thumb it can be said that it
brings this time down to about five months.
The term "newcomer course" would perhaps
be be tter than "you th course" as the ages of
the participants can lie anywhere between
I5 and 66 years! Considerable problems are
caused for the instructors - most of whom
are not teachers in the true professional
sense - by the wide variations in learn ing
capability as well as the variations in the
previous education of the participants. Es­
pecially fo r CW, smaller groups are ra pid ly
formed comprising pupils of approximately
the sa me level , in order to speed up the
process o f learning. Discs, tapes and Creed
Morse senders are employed to adapt the
pupils to actual examination conditio ns.
Generally speaking, the best learning aid is
the enthusiasm of the participants them­
selves and their determination to acquire the
necessary knowledge as rapidly as possible.
During the evenings one or two additional
films are usually shown, often loaned by th e
industry or the Bundespost. Intermediate
examinations provide the opportunity fo r
everyo ne to test his knowledge. At the same
time, the closely-knit community wh ich
springs up is of great help in bringing to the
participants the true meaning of the great
radio amateur brotherhood . This o fte n goes
so far that participants maintain contact
with each other years afterwards and some­
times even visit the next ye ar's course to
ope rate the club station which is always a
featu re.

As it cannot be ex pected of qualified
instructors that they spend three weeks
vacation away from their families and, in
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addition , have to pay for their o wn board
and lodging, the DARC has undertaken to
pay their expenses, including lodging, up to
a figure of DM 30 ($9) a day. The number of
instructors is limited to f OUT per course , with
a maximum o f ten pupils per instructor. In
the seven years that this program has been
underway the DARC has spent some DM
50,000 ($ 15,000) for this purpose. Alone in
this year the figure is almost DM 15,000
( $4,500) for this purpose. All o ther expense s
have t o be met by either the DARC district
or the participants themselves. One reason
for this can be found in the fact that the
DARC, of its own wish , is complete ly
separate from the state and official organiza­
tions, and receives no subsidies whatsoever
from the Government.

In addition to all the above the DARC
Youth Committee has organized three week­
end seminars at the Hoher Do rnberg in
Hessen for the benefit of the district youth
committee members and to enable in struc­
tors to share their experiences.

There is today a noticeable trend in
German schools towards courses which not
only acquaint pupils with the increasingly
technical life around them but also en-

•
courage them to make optimum use of th eir
spare tim e. In keeping with thi s trend , many
schools have fo rmed groups of pupils in ter­
este d in amateur radio. Several o f the Lander
(the administrative regions in the Federal
Republic of Germany wh o, am ong other
things, exercise complete authority in all
matters o f education) are now actively en­
couraging amateur radio in schools in an
effort to interest pupils as young as 12 -14
years in all technical matters. For example .
in the Schleswig-Holstein Land a group of
licensed teachers has been formed withthe
aim of passing o n their experience to other
teaching staff under the motto " Amateur
Radio in the School." A book with the same
title has been written by DLlNP as a further
teaching aid, and in September of this year a
fulltirne amateur radio instruction course
lasting one week was held in Heide . which
eight teachers attended .

One difficulty , of course, is the relatively
short life o f these pupil's interest groups. in
which knowledge of the subject at hand at
the beginning is literally ze ro . For this
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reason , the greatest chances of success in
interesting pupils in amateur radio are assured
at grammar or high schools or in voca tio nal
institutes. in which however the pupils un­
fortunately often have other interests of a
non-radio nature.

In schools, amateur radio activities are
normally limited to those of the short wave
listener. It is interesting to note in this
respect that the Federal German postal
regulat ions do no t specifically permit recep­
tion of amate ur transm issions within the
terms of reference o f the normal enter­
tainment radio license; this situatio n some­
times leads to a certain confusion. As is the
case in practically all western countries, the
Federal Germa n amateu r t ransmit ting license
restricts o peratio n of a transmitter to th ose
persons possessing an amateur license . This is
someti mes considered a hurdle in school
radio dubs, where it is often considered
desirable to allow pupils to obta in prac tical
transmitting experience in the same way as
someone learns to drive befo re passing his
driving test.

A further extremely well presented teach­
ing aid is the book "Schulamateurfunk " by
DK3J!. To this must be added a whole series
of books by amateurs dealing wit h the
theoretical and operational aspects of ama­
teur radio and designed for self-instruction.
Unfortunately, the DARC has not yet found
it possible to pu blish a reference work of
this nature , as the German amate ur radio
o rganiza tion is still not strong enough to
employ its own team of technical experts as
is, fo r example, the case with ARRL.

Despite all this, it can be maintain ed that
German amat eurs are doing their part
towards insuring that the tradition of ama­
teur radio is carried on within the definitio n
of the IT U Radio Regulations, article I no.
78, which says:

"A mateur Service - A ser­
vice of self-training, intercom­
mun ication and technical investi­
gations carried on by amateurs,
that is by dul y authorized per­
sons interested in radio tech­
nique solely with a personal aim
and witho ut pecuniary interest. "

. . .DLl FL
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accou nt of $ 100 and t he extravagant
$5 per day which I spend for food,
booze and c iga rettes.

The $65 I pai d a lawyer was an
absolu te waste . He sided wi t h them,
comp romised my posit io n, and wo n't
refund t he fees p romised . He says I'm
being " unreaso nable. " He a lso fee ls
I'd be wast ing my ti me writ ing my
co ngressman, and t hat no t enou gh
mo ney is invo lved to try fo r a two­
year in junct ion .

Go ing after th e small guy? And
ho wl Walk into t he wa it ing room of
t h e Co ll ect io n Division h ere in
Washi ngton and yo u won't see any­
body wh o looks like t hey ma ke even
$ 100 a week . I was t he only wh ite
perso n t here! Wa r on poverty, per­
haps? Don ' t tell me t h is doesn 't f atten
t he welfare roll s.

Using t he p owe r o f an aud it to
st ifle a free p ress? Right! There was a
co lu m n ist in t he Washi ngton Star­
News (formerly Eveni ng Sta r) who
wrote abou t these thi ngs . Wh ile I
don't read the paper regu lad y , I can' t
see m to find th is colu m n any mo re .
Funny about th at , isn 't it ?

And how about the fund amental s?
Did n't we o nce f ight a war o ver this
kind of taxati o n? Wasn't the income
tax unconstitu t io nal until passage of
the 16th A mend me nt?

You can sign me up fo r this f ight .
I'm think ing of e nc losing a co up le of
dead cockro aches w ith each of my
pay me nts.

Mo re p ract icall y , I am prep ared to
distribu te rep rint s of "73 a Little
Th inner" in my ap art me nt h ouse
(1700 tenants), at work (grade lessons
for Nat io nal Rad io Inst it u t e ), fro m
t he taxlcab wh ich l a wn and d rive
parr-ti me. and possi bly throu gh the
Washi ngton Area Cab Drivers Assocla­
tion of w h ic h I am a member.

I hop e t hat you r off ice gets stacked
right up to the roof wi t h letters like
t h is, and t hat so me how, we can st op
th is.

Hallie withheld (W3 • • •)

CHC
Do you st ill have avail able the

Cert ificate Hater's Cert if ica te? I su re
wou ld like to have o ne. I hate ham
cert if icates wit h equal mal ice towa rd
alt . I have been a ham since 1958 and
I have never go tten any ce rtif icate
fro m anybody in ham rad io with t he
exception o f y our Life Su bscriber
Cert ificate, wh ich I can 't even f ind . I
used to take it out o f its grim y
envelope and grimace at it once in a
whi le , but I can' t even do that any
more . Frankly mo st of my hate in­
volves hati ng ot he r peop les' ce rti fi ·
cates, but t h is is normal since I don' t
have o ne of my own.

So please d ig around and see if you
can co me up wi t h o ne. It wou ld be
ve ry imp ressive to hang up in my
shack. Then when people come in to
see a ll the expensive equ ipment that I
use to talk to hams as fa r away as
Liberty Lake (15 mil es) w it h all the
reliability and quality of a t in can on a

RIS
It 's mighty refre shing to read t he

real jou rnalism which I've seen in my
recent su bscript io n t o 73.

You r tax d if fi cult ies show clea rly
t hat ou r cou ntry is ge tti ng in to serio us
t rouble.

You bet the IRS goes after the
sma ll guy ! My argume nt wit h them
invo lved $600 wh ich r am unable to
p ay at t his ti me . They would n' t agree
to pay me nts of $30 per mo nth (I
ma ke $ 125 a week ); they wa nted $ 50.
Why? Because of t he b ig fat savings

Holx-r t 1\1 . Hartell
till'! A ngeles CA

Dr. Larson has been fi ght ing the
IRS for about 30 years, and success­
fully . In the book he tells the sto ry of
other tax rebe ls, some of who m have
gone to ja il and some of w hom have
fou ght the IRS to a standst ill.

I am se ndi ng you a co py of the
book, Tax Revolt, USA, wit h my
comp lime nts. I know y ou w ill en joy it
and I hope it eases you r mind some
w hat to f ind t hat many o t hers (about
13 ,000,00 0 accord ing to t he IRS) are
re fusing to bow to t he excessive de­
ma nds of t he IRS.

Another reason we wan t you to
have the boo k is because we have a
c lu b ne t , called the Libe rty Ne t,
whic h meets every Sa t urday wit h
George W4 BV U as ou r Ne t Con trol.
Join us if you can.

Le t me know if you fee l we can be
of se rvice to yo u.

.
A NO NYMO US LETT ER

T h is lette r is not fo r publicatio n,
but I want to po int out that I am in
comp lete concu rrence wi th eve ry
wo rd you have written.

Perso nall y I am in t he same spot as
you except that they c la imed a
$40,000 erro r that t hey can not prove,
but do accuse me of, and they have
" lost " 20 envelopes o f records and
countless checks. Do t hey apo logize?
No! An ex acco untant wh o co uld n ot
make it on his own is thei r ex pe rt
auditor. I have been t reated as t hough
I we re a c rim inal and su bjected to
co nstant insu lts. I h ave eve n had t he
same p rob lem wit h lawyers as you .

r t hin k that magaz ines and news­
papers sho uld p ub lish the c rit ic isms of
the I RS and perhaps th is w ou ld help
to stop them u sing their po wers as a
weapo n to di scred it taxpayers . Do
you th ink t here are enough o f us to
act as a bo dy?

name withheld (W7 • . -)

!)

i n s i s t t ha t yo u p r i nt ev

name withheld ( W4 · - -)

MOR E IRS
As associate of mine (a ham radio

operator) showed me the latest issue
of your magazine 73, and I noted w ith
interest you r cu rrent problems with
t he IRS.

Liberty Lobby has sponsored a
considerab le n um be r of Tax Pro test
meetin gs ac ross the country and one
of the results has been a book, pu b­
lished by us, an d written by Dr.
Martin Larso n, our Tax Policy Consul ­
tant .

NOV COV
Your November 73 cover is in very

poor taste but does indicate the men­
ta li ty of th e staff o f 73. Although I
am not in agreement with Mr. Walker
in many instances, amateur magazines
are not the place for your k ind of
politics.

j o Wood WIAY G
J do wonder where you think the
place is for amateur radio politics i f
not in the ham magaz ines? Perhaps
you are used to letting the govern­
ment trod you into the ground and
wish to just give up without a fight,
whether you are right or not. Thank
heavens not all amateurs are that
willing to k nuck Ie under. . . . wayne

SI R
Your ed itorial is right in tune to t he

times! I hope you make out OK with
the IRS; t hey need to be put in p lace.

Henry WA411X Z
Wt';;1 Palm Beach FL

IRS
I read abou t your battle wi th the

IRS. I concur w ith eve rythi ng you
said. Can't see why our U.S. Senate
allows the gestapo unit . IRS, to
operate in the manner they d o. You
have my sympathy and I wish you th e
best and hope you come out of th is
smelling like a rose.

I know what you are goingJ:hrough .
A few years ago I was in a small
business and was checked by the IRS.
I am bou nd to say they are the biggest
bunch of liars, crooks, cheats and
thieves I have ever had any dea li ng
w ith.

You are doi ng a wonderfu l job w ith
73 for ham rad io ; also w ith t he FCC
for us hams. My hat is o ff to yo u and
mo re power.

E n c lo sed is a stamped, self­
addressed envelope fo r 4 copies of
you r news lette r for my congressman
and rep resentatives. I su re will mail it
to them.

JAN UARY 19 73 121



st ring, they ca n look at the CHC
before th ey walk out sha k ing their
heads.

john Kenney W7eOl
Spok ane WA

WANTS SB-110A
Can you help me ? I' ve been looki ng

for a y ear t rying to find a used
SB-1 10A. Every time they adver ti se
o ne in QST I miss the boat because
OST always seems to send me mine
two weeks afte r it h its t he stand .

Do you kn ow anyone who would
se ll their SB-1 10A o r have any ideas?

D. It. Kight WASRER
Box 2 12

Spencer OK 73084

MORE HELP
About 3 weeks ago I bough t an E.

H. Scott Co. " RC H" Rad io Receiver
Set and I wou ld like to know if your
readers know so meo ne who has a
ma nua l. If t here is any charge I will
gladly pay . I want to get my receiver
wo rk ing. Thank yo u very mu ch .

Scott T onelso n WN2LXN
217-:17 Co rhet t Road

Bayside 1..1. N Y 11 361

QSls
After reading my October issue of

73, I gazed at the back cover in
disbel ief. QS l 's for a pe nny ap iece?
Impossib le ! I read on and d iscovered
it was true, it only ma kes sense that
you cou ld make them cheaper. The
ne xt day I told the kids in school that
belong to ou r c lu b and we dec id ed to
get th em .

I am enclosing a facs imile ord er
b la nk because I d on't want to rip up
my 73. Please send us our 500 right
away . We would have ordered 2000
bu t our club is just now recoveri ng
fina nc ially from Field Day.

Hob Ternes WN8I\IQD
North Ridgeville all

ANYONE STill AROUND?
I was a Radio and Telegraph opera­

tor in France with t he Radio Section
Signal Corps First and Seco nd Army .
T he re mu st be some one of my pals
who is still interested in rad io, T he
only one I have me t is a Frenchman
who was a good fr iend during t he t ime
I was attached to the Fren ch 7th
Army . Ju st t hought that someo ne
may see th is.

Walter R. Lafferty W2Gjll
119 Ayers Court , Teaneck Nj 07666

HELP DELAY
In obtaining some surp lus elec­

tronic gear I have become t he owner
of a beautf iu l piece of equipme nt
called " Envelope Delay T est Set" Mo­
del 4 50B Mfg. by Sie rra Electron ic
divisio n of Philco -Pord. Accordin g to
the ma nual it " measu res envelope
delay over a freq uency range of 300
Hz to 110 k Hz and in add ition

122

measu res the frequency of the trans­
mitted or received signa l. Both the
delay and th e frequency measure­
me nts are d isplay ed on ind ividual di ­
rect reading digita l readouts. Measure­
me nt of del ay is made in either of
three mo des: end-to-e nd with retu rn
reference, loop -back, or end -to-end.
The test set may also be used as a
frequency co un te r of the range 1 Hz
to 1 MHz.

It is comp rised of a t ransmitter
wh ich generates a modu lated carrier
signa l, a receiver wh ich amp lif ies and
demodu lates the incoming s ignal, and
logic and contrb! circu its which pro­
cess the envelope delay and frequen cy
signals and wh ich cou nt and d isplay
the envelope delay and frequency
informat ion an d conve rt it to ana log
form fo r ex ternal recordi ng

It is mounted o n a 514 inch panel
and is all solid state with sixteen
circui t boards and numerous integra­
ted microcircuits. It

This th ing is to o beau t ifu l and
sop hist icated to can nabalize and ap­
pears to be in excellent co ndi t io n. It
loo ks like new and all the con trols
see m to wo rk includ ing the n ix ie
tubes.

T o someone somewhere th is must
be a valuable piece of equipmen t. If
you can enlighten me as to who or
what used it and why, it wo uld be
greatly app recia ted.

WaVllt' O. Wall a('(~ , '1.D. W0VPY
• ;1 J7 N. ;31115 1.

Atchinsou KS

OLD FRIENDS
Whe n one ups and moves his home

QTH, everyth ing in sig ht gets packed
and goes along. So it was when Sharon
and I decided to move to los Angeles.
We pu t everything into those large
movers' ca rto ns, ca lled Red Ball Van
lines, and t hen took off west in ou r
Ford.

little did I know the "nosta lg ia
attack" that was to take place when
we began to unpack. For within o ne
of those afore ment ioned boxes I
fo und my o id 73 ma gazine collect ion,
datin g bac k to Nove mber of 1960 (37
cents, remember?)

I remember the first t ime I met
you. It was the day when l arry
WA2 l NM and John WA2 FM F went
" little Red Wago n mo bile" with a
Go nset II I, a 2 m CushCraft Halo and
12V batte ry for power. T hat was 12
years ago.

I remember t he ve ry f irst art icle I
ever had p ublished . That was the
review of the th en new Clegg 9ger in
May of 196 2. Boy, was it a great
feeling to see it in print , even though
it was far from being the epitome of
amateur radio journalism.

May I call you r attent ion to .April
1962, page 64. It was Roy 's artic le
FM to A M. Perhaps, in light of todav' s
t rends, I shou ld write a seq ue l ent it led
AM to FM.

Most of a ll I guess I reme mber that
afternoon we all spent load ing the
If-Haul fo r your move from East 15th

St reet to Peterborough. I sti ll find it
hard to believe that the five of us
loaded all that " stuff" into that truck.
My back aches just to thi nk of it .

It is sort of amaz ing to realize that
all t h is time has gone by an d how
trends in ham radio have changed.
SSB and FM have rep laced AM on
V HF, we now have an ama teur satel­
lite repeater and Novices can use
VFO's.

T hough I've lost t rack of most of
the o ld 6 m AM crowd, I'm still very
close frie nds with John WA2 FMF/6,
Da ve ex -WA2 l F K a n d l arry
WA2INM. John is now a l os Ange les
policeman (also my landlord ]. Dave is
a systems ana ly ist in Albuquerqu e,
and l ar ry now is so le owne r o f the
busi ness he and I started in Brooklyn
four years ago .

If you p rint this, and if any of the
old crowd fro m 6m in the 1960's read
this, get in touc h, because I'd love to
hear fro m you.

In closing, let me say that we all
change with time. 73 is now qu ite
different tha n in 196 0 or '61. But it is
in keep ing with the times, and I'm
glad to see it. Especially the Novem­
ber cover.

Hill Pasternak WA211VK/ 6
14732R1ythe Sl -17

Panorama Citi· CA 91204

PROSE
I have enjoyed you r magazine for

the few years that I have been getti ng
it and am especially p leased about the
recent articles about PROSE, Give
him HEll, and don't let up ' t il he
knows th at he isn't dealing with a
bunch of kids. All th is pushi ng around
isn 't necessary and dam n well not
app reciated.

I u nderstand t he FCC is fa irly
swa mped with applicat ions fo r re­
pea ter informa t ion and app lications,
but I don't th ink th ey are so busy as
to allow an application for an amateur
lice nse to be as neglec ted as mine.
l ast J une 17, afte r several comm uni ­
cations with them, I sent them a
check to cover the cost of reissu ing
my fo rmer call, which had been lapsed
for 5 years or more, and I st ill have
not received it . I got a letter from
them say ing t hat I wo uld have a
further commu nicat ion and myoid
call back in two to th ree weeks. That
was early October, and still no license,
and no word.

I' d like to see mo re " home study"
type things o ffered via cassette tape
Maybe the h igher class license ma terial
or so me such other material.

J. Glen Ska~t'rlH'~
Tuju n~a CA

OUTSIDE VIEW
As an outsider who probably hasn't

the fain test idea what he is talking
about, it seems to me that there are
two typ es of amateu rs cu rren t ly on
the air.

73 MAGAZ INE



Kr-n Anderson K7LDZ
( ;r('at Falls MT

JORDAN
Let me compliment you on the

September issue of 73 . Those pictures
and the story of your trip to Jordan
were just out of this wo rld. Only wish
I coul d have been wi th you. I am sure
i f all the hams that have read your
article knew of a central loca t ion that
they could send their left over and
surp lus equipment fo r delivery to
Jordan you would soon have a plane
load.

KA SSTV
I am stationed in Japan, have been

here for a number of years and hope
to be returning home wi thin the year.
My cal! is KA2AI and was recently a
member of the DX-pedition to
KA 1CQ on lwo Jima. There are a
couple of KA's now active on SSTV,
KA2DF. DA2RG and myself. I run a
KW on SSTV on 20m daily and am
looking for any stateside video I can
fi nd. I w ish the guys back there would

spending and an increase in agency
income. Mr. Walker has no doubt
received such a di rec tive from the
FCC Commissioners. What else is he
to do than follow the directive?

The radio amateurs must realize to
get power in Washington they must
have a professional lobby to represent
them. Present ly the League is too
interested in selling magaz ines to ful ly
represent the amateu rs. If the radio
amateurs were to h ire a pro fessional
lobby we would no doubt receive the
goals the amateurs are seek ing.

The CBers have done th is and have
gotten many of the goals they were
seeking. I 'm not for the CBers, but the
amateurs -shou ld take a lesson from
them and get a professiona l lobby in
Washington to represent amateur
radio.

turn their antennas northwest and
look for us! I am using JA
" HAMVI510N" equipment, both
camera and monitor.

Sa muel S. Yalt°1O KA2AI. K-tKAI

Let's see what happens in 74 . . .

METR IC RULES!
I think it is great tha t you have

gone metric in your articles . The big
problem for antenna builders is to
fi nd a metric ru le or tape over 30.5cm
(12") long. On a trip to Guatemala I
was able to buy a 2m foldi ng rule
(STAN L EY No.7 14 M-E) and a 3M
tape (STAN LEY P3ME) both made in
the USA. I wonder now if t hey can be
purchased here?

Once you start using a metr ic rule
for home ca rpentry you wilt wonder
why anyone insists on usi ng inches or
feet with the complicated fract ions.
T ry adding a 17 3/16" length to a 6
3/4" measurement w ithout mak ing an
error. Then try 47cm plus 18cm. The
odds of an error are great ly reduced.

Keep with the metric measurements
and you will have your readers t rained
to th ink metric in a short t ime.

Hichard I. Haxton WA:HVB
Boyds I\IU

LI STENING .73-.84

It's a beaut if ul Christmas day,
everyone has opened their presen ts,
but you f ind you need some milk and
eggs for breakfast. You look ou t the
front window and the "OK TO
D RIV E" indicator is flashing green.
So you proceed to drive to the store a
few miles away. On your way, you
wave to the sentries in the ir cubicles
placed at strategic positions to nab
you if you commit any infraction of
the law. You drive quick ly (as legally
possible] to the store. You park, run
in and out, jump into your car to f ind
the red ligh t flashing on the dash."NO
DR IVING." So there you are, stuck
and no way to get home. You reach
for your car phone to find ou t what's
up. The reply goes something like this,
"Because of the lack of traffic, the
sentries have been sent home to be
with their families on this day of
peace. No one drives the streets with­
out someone watching."

I t 's just a story, but it seems that
this is the situation with repeaters.
The repeater is tu rned off when con­
trol goes to the bathroom or wants to
be with the wife. I would be willi ng to
bet that there are few repeaters that
are operated quite t his way. Just
think, FCC, if they were, you wou ld
have a lot of mail to pour through. I
feel that very st rict controls on repeat·
ers will bring a response from the ham
public, which we need to keep from
being walked on.

1984 is here in 1973 - My, how
time flies when you' re having fun .

John Ell ingson K70 SK
Rochester WA

John Petrow W2GIIY
l\1 l'd ford N Y

us marked "FORSend i t to
JORDAN. "

BURMA

1 was from Burma; an oldtimer
having got t he amateur license in
1928. My calt was XZ2AD. Owing to
the ceasing of operation of my Com­
pany - the Ame r ican International
Underwr iters Branch Office in Burma
when the Mi litary Revolutionary
Government came into power, 1 left
the country with the family and n ow
am trying to get settled in the U.S.

Recent ly I took the exam and got
WA6SNC, as a result of Goldwater's
legislation.

I worke d hundreds of stations of
USA from Burma and those who
haven't received my QSL can claim
now.

U li la Oun~ WAf,SNC. Ex XZ2A D
- 995 Pine St.. No. 502

San Fra ncisco CA 94 108

Marvin Banister K41Jt:; Y
Albany GA

The first is like a sleepy old dog. He
lay s with his eyes closed and dreams
of the good old days, and talks with
all his old timer fr iends. He has finall y
saved enough for his dream rig and is
content to enjoy it.

The second is the newcomer about
my age, thirty; he has a little money
to waste and is busy building all those
gadgets with the integrated circuits
and showing off h is super power,
digi tal read out, expensive portable to
all the neighbors.

There is however a new dog on the
block. He is the sleek purebred CB
man. He has money and popular
appeal on his side. In the words of a
local CB'er, the FCC wouldn't dare to
try to confiscate or fi ne them for
being illegal. They have organized
clubs and lots of money on t heir side,
and if the FCC did get tough there
would be such a howl in congress they

would have to back down.
It seems to me that the rad io

amateu rs of the United States h ed
better wake up and start thinking
more about t he kids in school who are
mildly interested in electronics
before they give up and settle for an
appliance and a CB license.

I happen to th ink a great deal of
the hobby of amateur radio, but then
I found out about it f rom a dedicated
blind ham while still in grade school. I
hope someday to teach my son, if
there is any amateu r radio left . I
sometimes wonder if anyone caresany
more. I ju st hope some of the hams
out t here do. I also hope to jo in them
one of t hese days soon.

Thank you fo r reading this and
helping me get it off my chest.

Vr-mon R . wheeler
Denver CO

DEFENSE PROSE
The radio amateurs should take a

real istic look at the FCC and Mr.
Walker before they tear Mr. Walker
apart. For instance, if you were a
businessman and could sell 250,000
items fo r $9.00 each or 250,000 iterrs
for $20.00 each what would you do?
Our government has issued directives
to it s agencies ordering a cutback in

WALKER
Just wanted to let you know I have

written Georgia Senator Sam Nunn
and Barry Goldwater. Go t a very
interesting letter back from Sam
Nun n. Seems he's going to do some
ta lking on behalf of us hams here in
Georgia concerning A. Prose Walker. I
was surp rised to fi nd t hat old boy
ain't so far up on the totem pole at
the Federal Candy Company as I
t hought he was.

I have a suggestion fo r ole Walker ­
he should stick h is fi nger in a bucket
of water. If there is a hole left when
he pulls it out it w ill prove he is
indispensable. Otherwise he had better
shape up!
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This phase splitting circuit provides two ou t of
phase signals for drivin g a push pu ll amplifier
without an expensive transform er. The gain ",of the
sta ge as sho wn is 15 0, but this may be adjusted by
changin g the value o f the 22K fee dback resist or.
Q1 and Q2 are a complimentary pair such as the
2N652 and 2N388 or 2N2430 and 2N2706.

K E YI NG l-I NE MIK E 0
CONNEC TOR
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A timeout timer that sh uts off your rig be fore you
close do wn the repea ter. Wi th the values shown
yo ur rig will turn off after 1 min. S9 sec. Th e 1n
resis tor is wired in as a joke (buil d one of th ese for
a fr iend!) as it will provide a "sniffa ble" indication
of th e rig's sh u t-do wn.
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This audio fil te,' uses a 1000 Hz Wien bridge circuit
to provide bandwidths from 70 to 600 Hz wide
Ql an d Q2 are SK3004, GE·2 or HEp· 2S4 .
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01 .02' GENEfilA ~ PuRPOSE SI ~ICON DIODES

This two frequ ency crys tal oscillator changes tee­
quency by simply reversing the supply voltage.
When the supply voltage is changed the transistor
inverts itself; usuaUy transistors may not be used in
the inverted mode, but in an oscillator a gain of
only J or 2 is needed and th is circuit provides a
novel and simple way of obtaining two frequencies
from a single stage with a minimum of switching.
QJ - SK3004 D2 & 2 - silicon.

Tltis circuit is handy for pentode or tetrode power
amplifiers. Relay K1 switches on first and off last,
K2 switches on last and off first. KJ controls plate
voltage and K2 controls screen voltage. Thanks to
WBUFN.
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A 12 MHz VFO adapter for th e TR 22 that can be
plugged into its crystal socket . After applying
+12V to the switch terminal, the unit can be tuned
via the 10K variable resis tor. The two lOOK u nits
determine handset an d linearity.
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This p reampl ifier provides 11 d B gain from 0.5 Hz
to 2 MHz and has an input impedance of 32
megohms. Transistors Ql, Q2 and Q4 are S K3020
or HEP-53; Q3 is a GE-2 or HEp·52.

An a udio signal generator for checking m odulat ors,
audio amps an d bandpass filters. Th anks to
WA 3SWS.
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Th is simple au dio bandpass tit ter may be narrowed
to the lim its ot unimettiqibitity , At a bandwidth of
80 Hz, it provides about 20 dB gain The input is
connected to the phone jack on y our receiver while
headphones are connected across the ou tp ut. Q1,
Q2 - SK3004.
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INP UT

A coun ter inp ut circu it. Th is inpu t circuit has operated from 4 50 k Hz to 6S MHz. Sensitivity abou t 50
m V. For some reason it will not read audio frequencies. Rx is 5K ohms. It shou ld be adju sted to
trigger the 74 13 a t the highest freq uency It would be better to measure each side o f center tap after
adjustment an d use two fixed values an d variable of only 100 to 200 ohm s. The + voltage on pins
1,2,4,5 of the 741 3 will be be tween 1. 2 and 1.4V, but it does have to be adju sted right on the trigger
threshold for highest frequency operation I used Ken Macleish's logic and con frol circuits in my
counter and only 5 digit s, with a change in timing and decimal poin t. 1 tried three or four 741 3 's and
they all co un te d to 65 MHz. A 7490 won 't do it - you must use a 74196 or 8290 in the firs t counter
section. The 7419618290 an d 74 90 are n o t interchangable, the 74196 clears on a negative going pulse,
a 7404 will tak e care of that. Q1,2 - any 600 MHz NPN. 1C1·74 13. lC2· ~ 74HOO gate. Thanks to
WSHCO.
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Integrated circuit channel scanner: This unit is capable of scanning a series of channels in a receiver by
switching crystals in and out of the first oscillator. It works like this: A UJT is used as a clock to
p roduce a series o f pulses. This perucuter UJT is fairly expensive ($ 2 to $3) bu t it operates well on 5 V.
The pulses are of the wrong polarity and quite noisy To correct both si tua tions, they are fed into one
gate of a quad two-input NAND gate, a 7400. The output o f this gate is connected through a switch
and thence to the counter. Note: bypass SV supply frequen tly with .0 1 10 .1 pF. Thanks to VE7BH4.

7400 QUAD NAND

3 "" IRE
LI NE CORO

':::'
121<---
2W -,'0% -r

" '/

TES T

This frequency dividing signal source gives four X2
submultiple outputs of the frequency at 0 1, or five
differen t harmonically related ou tpu ts from a
signal oscillator . To change the fundamen tal fre­
quency of the oscillato r replace the two 3 9k
resistors and the cross-connec ted capacitors with
values calculated according to 1.6 /RC, with R in
ohms and C in farads. R12 should be varied to
make the 01 ou tpu t match the divided outputs.
The capacitors C6-10 are optional and can be
added to reduce the hannonic conten t of each
output. They are chosen so their reactance equals
lk at the output frequency. From "Handbook of
IC Projects," by Tab Books .

TER Iol INAL S

A N~ LEDlLIT RONI X REO' LIT -2 l

""

This super sim ple diode ch eck er using LEDs wilJ
check the polarity and condition of diodes. Thanks
t o Noel Calvin
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An Ssme ter circuit for Regnecy FM rigs.

o;~'.-~:.....-~-+PlTO PI N 10 OF -...-:l M PS 6 !>12
MC13!>1 ~

. 12VDC

A B

1".,
r---~-~--o -.

High imp edance preamplifier provides up to 1.2
m egohms inp ut impedance; the ex act value de­
pen ds up on th e build out resistor R Both Q1 and
Q2 shoul d be a DK3004, GE-2 or HEP-254 A
balanced ou tpu t for reduced hum an d n oise m ay
be o btained by using the padde d ou tput in B.

0.'
'0'~-j (---<>OOUTPUT

'ao

4 .71C

.eo
2.5 ",11

'0'

-r
"r:e: 0"

" r
)(TAL .-------..----1::f-..o 0 UTPUT

"

This crystal oscillator will oscil1ate with any crystal
between 3 an d 20 MHz with no tuning whatsoever;
overtone cry stals will oscilate on their fundamental
in th is circuit . Ql is a GE·9, SK3006 or HEP·2.

QI - 2N2925, 2N3392

fREQUENcY cr ce t,

'0 ... 3500 pI
,

1!l00

~ i
10 "'11

80 kHI 2200 pI I " 0 ,, ~

100 kH~ 1800 pt "0 " , .. 7 "'tl
2 00 kHI "0 " , " 0 • 2,2 mil
4 55 .11. "0 " "0 P~ I I ", 1'1,
1000 kHZ "0 "

, " pI 0 .47 ...1i

This sim ple circui t provides an extremely sta ble
BFO. The frequency o f oscilla t ion may be tailored
to your needs by simply choosing the proper ta nk
components listed in the table.

---,,,
- ~,,: FIRST 455 kHz

: 1. 1'. XF MIl:,---.--

MECliANlCAL FIRST I.r.
FILTER

ADAPTOR

B+ 'N C

r - -- -­,,,,,,

(CENTE R FREQ EfllCY 4 5 5 kH )
u If' ,

°
° 1i1'. •

° l¢IT
IN

MIXER

- ,••

/' <,

/' ~
,-:' r

2} -4 ~6

0' 1, 10 0
"0

, ,
" <, /

.::'"
~ .

FL- I ·· 29..,+;-: ,,- r-~ mli.TAPPEO 40 ·'. UP"0
I ~O~ "' --:l FROM COLD EI'<O

4~~ ~Hz ;:;;.0' rh
l~

MECH. "FILTER r ~ ..
00'

;t~

86 42 0 2 -46
FR[OU[NCY ( kli .)

, 0

The selec tivity of inexpensive communica tions rece ivers may be subs tan tial1 y increased by the
addition of this m echanical filt er adapter. The transis tor is used to make up for the 10 dB Joss through
the filter. The typical passband of a receiver without the filter is sho wn by A in the frequency
response c urve; th e m echanical filter adapter results in curve B. Q l should be a SK3008 o r HEP-3.
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470 K

0 1,02·21\1708, 21\12219,
21\1:3662, 402:31

001

C,"Y,>TA L

4 .7K

68K
06 05

+ 6 V

01 02 03 04

+6V

2N4303 10 K s

5.6 K 12 56K
5O,A

12K
II

-6V
4 2 22

CI;h .o20 }lF

-6V

10 K

-6V

R2

PI
TEST

PLATES

~

A conduc tivity checker th at wi ll easily find a home
in anyo ne 's darkroom. With the test plates im­
me rsed in a flo wing-bath prin t washer, the meter
will in dica te a lo wering amount o f con d uc tivity as
the hypo is washed awa y from the prints. When the
meter indica tion approaches the measurement o b­
tained from pure water , th e prints or film will be
nearly h ypo-free. From "Hand book of IC Circuit
Projects, " by Tab Books.

+12 V

This variable crys tal oscilla tor (V XO ) may be used
to vary th e frequency of an 8 MHz crystal 4 or 5
kHz when the 365 p F dual variable is tuned
through its range. When m ultiplied to two meters
or 432, this provides a very sta ble variable fre­
quency. For 8 MHz crystals, Ll is a 20- 25 uH slug
tuned coil ; L2 is chosen to resona te at 8 MHz with
the 30 pF capaci tor.

A general p urpose field strength meter for checking
antenna performance. Thanks to WA3SWS. "wound on %," slug tuned form.

L,·

80 turns #36,
tapped at 27
turns
62 turns #36,
tapped at 21
turns
40 turns #36,
tapped at 13
turns
36 turns #36,
tapped a t 12
turns

Table 1
L,

24-35 Jl-H Miller 4508

16-24 Jl-H Miller 4507

16-24 Jl-H Miller 4507

35-60 ~H Miller 4509

5.0 MHz

9.0 MHz

Crystal

3 .5 MHz

8.0 MHz

IMEG
S EN SITI VI T Y

2 N50e

IN:3 4 A OR
EOUAL

-12o-~----~--..,.--------,
<10

200 k ~ I~,!
, - - - .....·,ll·r-- ---ll----/ ,.

"

0'

lOO k

10.

on

on
~ ~F

"0.,5, 100 .

"
100.

t-1 ~"
"i

1

'" 4 .1k

r." r 7

0--{

( A) ( B)

This high impeda nce preamplifier provides up to 20 megohms input impedance and has a frequency
ressponse from 10 Hz to 200 kHz. Circuit B was developed from circuit A by replacing the emi tter
resis tor in A wi th Q3 and adding an emitter follower to reduce loading The input impedance is furt her
increased by the componen ts shown by th e dashed line. All transis tors are S K3 00S, GE-9 or HEP-2.

Continued o n p . 17 7
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IN THE NEXT 31 PAGES you will find a small portion of
the inventory at A & W.
WE PLAN TO BE THE NO.1 HAM DEALER IN THE
COUNTRY. In fact, we are well on our way to being
number 1. In our catalog you will find all the major lines
of amateur equipment.
YOU WILL NOT BELIEVE THE DEALS AT A & W.
Check the equipment you are interested in, then call or
write to get OUR PRICE.
YOU WON'T BELIEVE THE TRADE-IN ALLOWANCES. •

YOU WON'T BELIEVE THE PRICES. , 1
YOU OWE IT TO YOURSELF TO CHECK OUT A & W's ...
DEAL. Remember, we are on our way to being number 1 ..,.
and we have to give you the best deal to do that.

,



NEED 2-METER CRYSTALS?

We have 7000 to choose from, all from stock, Bo­
mar $4.95 each.

Just write in or phone in your order and we will get it
out to you the same day!

Crystals in stock for Regency (all models) , Standard
•

(all models), Drake (all models), Tempo FMH, SB-144,
IC20-21, Genave, Trio and Kenwood.

All standard repeater and simplex channels

We also stock Standard, Clegg, SBE, TPL, Regency,
Galaxy, Hallicrafters, Genave, Hy Gain, Cush Craft,
Shakespere, A IS, Rohn, Alliance, Belden and many
more.



NEWI SOLID STATE 2M REPEATER SC·ARPT·1

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

FEATURES :
D Adjustable C.O.R.
D Time-out timer, adjustable 0-5 min.
D Adjustable carrier delay.
o Remote Control and accessory provisions.
D 10 watt R.F. output.
o Receiver: 0.4 pv or less.
o Maximum 3 amp current drain.
D 19" Rack Panel Mounting.
o Size: 19"w x 5"h x 9" d.

. l

j (

2M FM TRANSCEIVER SRC·146A

00

220 MHz & 450 MHz versions available

Su.U;ntlPd
Amatl' ur
IIll't Prn

I I

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

Write for complete specifications.

Standard



MAXIMIZE
YOUR AMATEUR RADIO

What new 2M FM gives MONEV that assures: top selec­
me most for my money, ,I. tivity, great sensitivity,
performance vs. price? The and rejection of unwanted sig-
answer's as clear as the superb nals on today's active 2M band.
reception you' ll get on the new Helical Resonators & FET front
Standard 826MA, 10 watt, 2 end provide the performance
mete r FM transceiver. You'l l needed for tomorrows crowded
find such outstanding features channe ls . Provision for tone
as 12 channels - with the four coded squelch to activate mod-
most popular ones included - ern repeaters. A radio that won't
and a RF output meter with becomeobsolete.Occupiesless
selection of 10 watts or 0.8 watt than 200 cu. in.Weighs less than
for battery conservation. And of Sibs. It has all the same "Astro-
course, our "Astropoint" system points" as entire Amateur line.

NEW 22 CHANNEL BASE STATION

SRC-14U

Ultimate in a 2M FM Transceiver features:

o 22 channels
o AC & DC supplies Built In
o l OW (1,3 & 10 selectable)
o Receiver offset tuning
o VOX
o Three Front Panel Meters
o Plus many more exciting features.



IF YOU REALLY WANT THE BfST,
YOUU JUST HAVE m ACCEPT THE FACT

THAT ITS GOING m COST YOU A UmE LESS
•

It's the Iiltle things that
make a GTX the value it is:

• Operation over the entire 2-meter band
(including MARS and CAP frequencies)
without tuning

(30 watts output power,
nom., up to 100 channel
combinations)

• No automatic shutdown on SWR bridge.
Operate with mismatched antenna ' with­
out damage. due to balanced emitter out­
put transistors

GTX-200 $269. 95'

• Lowest AM detection level of any com­
parable unit (including many commercial
rigs)

• Power: the GTX-2 and GTX·200 boast
30 watts nom. output

• Lightweight: manufactured to aviation
industry standards

• High-sensitivity receiver pre-amp in­
cluded as standard (GTX-2 and GTX­
200)

• \4 " phone jack included as standard
(GTX·2 and GTX-200)

GTX-2

GTX·l0

$259. 95'

(30 watts output power,
ncm., accommodates 10
channels)

$209. 95'

(10 watts output power,
nom" accommodates 10
channels)

I< Includes 146.94 MHz.
Add'!. crystals $6.50 ea .



CHECK THESE FEATURES

• 8-10 watts output (minimum).

• Speech clipping.

• Sensitive recelver-.25 iJ.V (raax.)
for 12 db Sinad.

• Selectivity-Adjacent channel (40
KHz) down 50 db.

• Each crystal does triple-duly, pro­
vid ing a transmit and receive fre­
quency (Crystal Saver Frequency

Control).

• Monolithic crystal fil ter.

• Compact, 7" x 2*" x 9"

POWER REQUIREMENTS: 12 to 14 VDC
Current Consumption at 13.5 VDC :
Receive :4 amps squelched, 1.2 amps unsquelched .
Transmit: 6 amps max.

DIMENSIONS : nIl- x 3Jh - x9tA " deep; 4 lbs. net
we ight. RECEIVER

TUNING RANGE: 146.00 to 148.00 MHz. conti nu­
ously tuneable with reset capability of apprcx .
1 KHz to any frequency in range.

SENSITIYITY: .35 pY max. for 20 db quieting;.l JJ.Y
for reliable squelch action .

SELECTIVITY: 11 KHz at 3 db ; less than 30 KHz at
70 db. Adjacent (30 KHz spaced) channel rejection
more than 70 db .

AUDIO OUTPUT: 2.0 watts(min.) at less than 10%
THOinto internal or externa l ohm speaker.

TRANSMITTER
TUNING RANGE AND CONTROLS: Same as

RECEIVER.
POWER OUTPUT: 25 watts Min. into 50 ohm load.

PIA transistor protected for infinite VSWR .
MODULATION: Internally adjustable up to 10 KHz

deviation and up to 12 db peak clipping.

•

FM-21 no MHz TRANSCEIVER



$23900
AMATEUR NET

includes plug-in ceramic mike, dash mounting
bracket and factory installed transmit and
rece ive crysta ls for 223.50 MHz.

YOU'LL LOVE OUR

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

All the advantages of 2 Meter FM ... away from the crowds.
With the HR-220. Regency pioneers the way to put you out on
the most exciting ham band ever. The HR-220 Is equipped with
all the quality features you demand-eompact design, big signal
power at low current drain, HI/lO power switch, crystal clear
reception, superb sensitivity and low price.

~
'"~~~

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



Now! Get all the advantages of Regency
2 Meter FM... on the 6 Meter FM Band, too.

12 Channel
• Solid State

6 Meter FM
Transceiver

Model HR 6
S239.00
Amateur Net

SPECIFICATIONS

Power Output: 25 watts Min. @13V DC
Frequency Range: 52-54 MHz
Channels: 12 with independent switching
Sensitivity: .35~v (nom) 20db quieting
Selectivity: 6db ± 16KHz
Audio Output: 5 watts max.
Size: 2W' x 6W x 914"
State of the art receiver utilizes MOSFET mixer for
superior front end overload and intermodulation
performance.

Designed and use tested to perform against
TVI. Designed to utilize the most modern
components of the solid state art-integra­
ted circuits, dual gate MOSFET transistor,
silicon BET power transistor, etc. Designed
with the power in the frequency range to
work FM Skip. And, designed and built in
America in a compact package that will
appeal to your taste and pride of ownership.Complete dash mount

operation ... does not
require black box power
hog in your trunk

25 Watts Out
Long Range Signal Capability
12 T and R Channels
Independently Switched
144 Frequency Combinations
5 Watts Audio output
Compact for Dash Mount.



If you like 2 METER
YOU'LL LOVE OUR

• • •

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

You'll like the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening. The
12 transmit channels are provided with Individual trimmer capaci­
tors for the optimum In point-to-point and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent aen­
aitivlty. Solid state, American made quality at a low price.

Includes plug~n ceramic mike,
mounting bracket snd transmit end

receive crystels for 146.94 MHz,



A&W PRESENTS ALL THE REGENCY
SCANNERS INCLUDING THESE:

:\' THE EXECUTIVE SCANNER
Listen in on all the action - police,
fire, FBI, 2 meters . . . We know all
the frequencies and have crystals in
stock.

--

1'0 0
jI o"'e .
oOrSelf It to

to hOOr d C eel<
eals! _~

:\' THE HI/La EXECUTIVE
HiBand and VHF too - PLUS 16
channels to boot.

*W y have doubts about your ire­
quency?? We have in stock the
Regency EC 175 Super Counter.
Measure down to 1 cycle readout
from DC to 175 MHz.

~~-,

t il' "..... ... -. I

III=

* SEE US FOR THE BEST PRICES AROUND! !

*THE 10 CHANNEL SCANNER
I deal for auto, boat or home.



MODEL ACTR Weather Alert Moniloradio. Single rhannel
weather re ceiver wi th push b utton ccn uol for mstant and con­
nnuous weather mforrnanon : or , ior plac ing receiver o n q urct. h UI

ah-rt, Sl,llu s for automauc nigh t or day alarm to urgent \\(',}IIH'r
warnings. Receives sign,} 1 wuhm 30-40 mile radius o f .",,1\ lo n,11
weat her Se rvin' na nsrnruor SI!('S. Co nsul t local U.S. w o.uhcr
Burea u for detad s. Ope rates AC or DC and comes compJf't l' wuh
AC pOWN cord. detachable. te le sco pe antenna and hurlt-m 4"
speake r S11'-1.00 includi ng r rvvtal.

Th is is the most versatile receiver ever offered fo r mcmtorlng
the very busy VHF Hinh Band. Automa tic, rn-Soced Scan Ac­
non. pu sh button program control and 8 crystal -con trolled
ch ennols provide Ilslpn ing capability never before achieved
in a sing le band receiver. The Regen cy way is the new way to
hear both sides of IwO WdY Si gna ls for pol ice, fire , marine,
c ivil defense. b usiness and otJ'K'r se rvices using this FM com ­
rnunicanons band.

Model HR·212 $259 Amateur Net
Inclu d es microphone, mounting bracket and factory

installed transmit and receive crystals for 146.94 MHz

R.egenoy a Meter FM-Amerioan made at import prices

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel
2 Meter FM Transceiver by Regency

Specifications

Power Output: 20 watts
(nom.) at 13.8 V DC

Frequency Range :
144-148 MHz

Channels , 12 ;
crystal controlled

Sensitivity : 0.4 uv,
20 DB q uiet ing

Spurious Rejection : 60 DB

for all your 2 Meter FM needs

Mod~1 HR-2MS 8 channel
r ranscanrv with signa l sea rch
reception and 1S walls min im um
o utpu t. $319.00 Ama teu r Net

•1iI- 0

Mode l AR-2 Ampl ifier bor
2 Meier FM ou tpu t power
300%.
$119.00 Amateu r Net
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ACT R 10 H/LIU 5169 T MR 12 H 119.00
ACTE 16 H/LIU 219 TMR 12 L 119.00 We plan
ACTE 16 H/L 219 TMR 1 W 119.00 to beACTE 8 H/U 169 TMR 2 W 124.00 No. 1ACT E 8 H/L 159 TMR 2 M/W t 24.00
ACT R 8 H/ L 159

Note Coding: The Letter " E"ACT E 8 L 139
ACTE 8 H 139 signifies a table top unit and "R"
ACTR 8 L 139 is a mobile configuration.
ACTR 8 H 139 U 450-470 MHZ
TM E 8 A 149 H 148-174 MHZ
TMR 8 A 149 L 30-50 MHZ
T MR 1 A 119 A AI RCRA FT FREQUENCY
TMR 1 L 99.95 W WEATHER
TMR 1 H 99.95 EXA MPLE: T MR 12 H IS 12 CHANNEL.
TMR 1 U 100.00 M08 I L E, 148-174 MHZ.
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A brand new 220 MHz solid state FM transceiver.
The 220 TR's power output is 10 watts. The
receiver is double conversion with a tunable and
c rystal c o nt ro ll ed receiver. FM is detected by a
limiter discriminator featuring full no rse satur­
ation for weak signal reception. Sensitivity is
typically .5 m icrovol t s for 20 dB quieting.
Variabl e tuning is accomp lished in two bands •
220-222.5 MHz and 222.5-225 MHz. Its size . .
. only T'W x 2 3/S"H x 10 1/2"0.

TEMPO 220
Need extra mobile power? Here is the
answer. Up to 100 watts or more on 220 for
when you need that extra punch. Same high
quality TPL construction and reliabil ity.

MOBILE AMP

Completely self-contained
for home operation. Mount­
ed in standard 19-inch rack
with power supply and blow­
er.

BASE STATION

TPL NOW OPENS THE DOOR TO 220 OPERA nON
Other great TPL products . . . . .

INPUT OUTPUT FREQUENCY
PAR' NO. POWER POWER RANGE

PA3·1AE ~250mw 15-25W 136· 175MHz
PA3.'AB ,75·3W 2O-2SW ..
PA3·1 EC 5O· 150m ..... 30·50W ..
PA3-1AC 1-5W 35-50W ..
PA3· 1DC 6-15W 30-55W ..
Po43·1EO SO·250mw 6O-80W "

PART NO.

PA3·tDD
P....3· t EE
PA3·tAE
PA3-1DE
PM-1DE
PA6·1AD

INPUT
POWER

5-1 5W
SO-250mw
.75·3W
5·t5W
'-4W
A·10W

OUTPUT
POWER

6O-80W
80· t20W
80-t20W
80·120W
20·30W
25-35W

FREQUENCY
RANG E

136- 175J.4 Hl
"..
"

AOO·5t2J.4Hl
"

FCC type accepted for operation under parts
21. 81. 89. 9 1, 93. 95. Meets FCC spectttce ­
tion: Part 5. subpart C. paragraph 5 103 (a).
Other products :
VHF FM 25-50 MHz Class C amplifiers
BOW UHF FM Class C amplifie rs
90W UHF FM Class C amplifiers
Wide band linear amplifiers in any frequency
range on special order.

For complete specifications on any of the
above units please write.

TPL amplifiers are for commercial applica·
tions. For non-commercial uses please con­
ract your local Tempo deafer.

M... NUFACTUIlD IN U.S.....



14-30MHz
TPL Communications offers the most complete line of RF power

amplifiers for amateur and commercial applications available.
Two years and 4000 amplifiers have given TPL Communications the

experience necessary to produce the finest VHF and UHF amplifiers made
for the amateur and commercial market.

TPL presents rf power ampl ifiers for operation between 14 MHz and 512
MHz with power levels up to 120 Watts.

FOR : 5SB AM AND FM
14 to 30 MHz operation

60 Watts output AM
100 Watts output FM

120 Watt s output 5SB

ILLEGAL FOR CLASS 0 CITIZENS BAND

TPL 60 TO 1:-''' \ ' II\TT
POWER AMPLIFIER

ALL SOLID STATE , Abso lutely no Tubes ! ! ! Part No : TPI 5010 and TPL 50108 Ibt -uneerl

TPL's " Battery Saver" series of amplifiers are designed 10 replace the bulky , high battery current TUBE
AMPLIFIERS now in amateur and commercial service in the 14 10 30 MHz frequency range. TPL " Battery Saver"
amplifiers are completely solid state, never requ ire l un ing , once adjusted , and can be operated lo r hours on an
automobile battery without running it down . Thi s is the perlect ccrnpamcn fOI commerc ial and amateur solid
state transceivers in the 2 to 10 watt c lass. Power outputs of 100 wa lls and more are echetved with no more
current th an some tube amplifiers require for stand by current. Th is eruplttle r is tru ly a do llar per wa ll bargain ,
$1 .50 per watt 01 output to be exact , and a real battery saver.

Also avai lable as accessories are a low noise receiver pre-amplif ier utilizing a MOS FET tra nsi stor, an AC
power supply , a cont ro l head that measures AF power ou tput. DC voltage and turns the amplifier on and ot t
remotel y and a trunk mounting cable ki t.

FEATURES : All Solid Sta te, no tubes to ever replace o r shake toose.
low Stand -by current, typ ica lly 5 rna. (a comparable tube empnuer would requi re 5 to 10 amps)
low tran smi t current , typ ically 12 amps. (a comparable tube am plif ier would require 25 to 40
amps.)
Absolutely indestruct ib le; immune to mismatch , over drive and over voltage.
Extremely compact:
No external cooling or ventilation required .
May be mounted anyWhere ; Trunk , under the seat , etc ,
Many Accessories available ; Trunk mounting cable k it , remote contro llpower output mon itor,
AC power supply and Bi-lmear receiving amplif ier with MOS-FET transistor .



talk
po~er

COMMUNICATIONS INC.
13125 YUKON AVENUE /HAWTHOANE , CALIF . 10250 1(2131 619·0131

TPL has a COMPLETE line of RF Power Amplifiers
for Six & Two meters and 450 MHz . . .

TPL 15 to 20W Amp. Give your
handheld the punch it needs with
as little as 50mw drive.

PA61 - AC2/BC2 (450)

TPL 80 to 120W+. If you want the
ultimate in power & performance,
look no farther. Turn your talkie
or transceiver into a booming giant.

PA3 - 1AE /1 AB (2 meters)

TPL 20 to 35W Amp. If your needs
are 450, this is your amp. Up to 35
watts or more when driven by your
mobile or handheld.

PA3 - 1EE/1AE/lDE (2 meters)

TPL REPEATER CONFIGURATION
If repeaters are your thing, TPL has
the answer. Order any TPL amp in
the repeater configuration. Designed
to mount in standard 19" rack.
Completely RF shielded with AC
supply and forced air cooling.



We .
b gIve the

est p .
ass/bledeall

12 VOLT SOLI 0 STATE "MPU f l ERS f OR
A"''\ TEUR OP ERATI ON

AMA TEUR
BAND PART NUMB ER fRECUEN CY POW ER IN POWER OUT NET PRICE

6. TPl 1006 50-54MH: I OWdtt s 11 0We tt s $18S . 00

""- TPl 2006 50- 54M H:. l QWa tts 220W.nts $ 270.00

2M TPl 152 144-148MH :r. }\olaf. t 12Watts s 59 .00
2M TPl 302 144-148MH :t 1Watt 30 Wa t t s s 93 .00
2. TPl 5028 144-148MH ;r l Wat t SOW"tt s S130 . 00
2M TPl S028 144-14 8.\lHI. 1"'dt t 90 ....·a t t s $ 195. 00
2M TPl 12028 144-148M H:r. 1 Wol t t 1 20 .....atts ~2 J9. 00

2M TPl 502 144-1.t8.\\ H: I OWatt !> 4 5Wat t s $1 13 . 00
2. TPl 802 144-14l'MHz. I OW"t t s 9 JII'dt tS $191 . 00
2M TPl 120 2 14.1-14 SMH: I OW<.ltt s 12J\"d t t s $ 228 .00
2M' TPl 2002 1 .U-14~M H:. I O.....tt s 2J O"" .. ttl> $375 . 00

22QMHZ· TPl 401 220-2 25MH:. l J W" t t s .t OWd t t s $ 118 .00
220MHt* TPl 90 1 220- 21 5M H: l QW.. u s 90 \l'utts $1 75 . 0 0

44 0M H:r. TPl 300 4 2J-HJ~l Hz 4.....[ [ 5 251o ..tt" $ 16 2. 0 0
440.... HI. TPl 3008 .1:!J -HJY.H:: 1....... tt :!S.... e t t s $190 . 0 0
440MH;l TPl 600 4:!0 - H O\lHor. 4 '....ut t" 60 ""'olt t,, $24S. 0 0
44CMHor. TPl 60 0 8 4 2J -4 50MHor. 1,,"'.It t 601o.'"tts $ 278. 0 0

10. TPl 50 10 14 - 3J MHor. I J .:' II'ol t t F' $1 6 9 .80
ISJ .... ut.t PEP SS B

80- 10..... TPl 20 0 1 :!- 30MHor. 4 J J .... e t t s PEP SSO $ 39 5. 0 0

• Ave i l e ble Sp r i ng 19 7 4 • • •

SwanMB40 20W PEP =140W PEP OUTPUT
Put a pair of shoes on your new solid state transceiver

from Swan on any low power rig between 2 to 30M Hz.

TPL carries a complete line of amplifiers up to 400
watts between 2MHz and 516MHz.



1000 watts 146·148 MHz $56.50

$11.95
19.95
17.95
11.95
15.95

ft

146-148
146-148
220-225
440·450
440-450

wctts

wafts
watts
watts
wctts

1000
1000
1000
1000
1000

2 METER
ANTENNAS

tolE'#

(E) 4-6-11 ELEMENT YAGI5: The standard of
comparison in VHF/UHF communications, now
cut for 2 meter FM ond vertical polarization.
4 & 6 Element models can be tower side
mounted .

A 147~4

A147~11

A220~ 11
A449-6
A449~ 11

$26.95

(0) POWER PACK: A 22 element. high per-
formance, vertically polarized FM array, com­
plete with all hardware, mounting boom,
harness and 2 antennas .

(F) FM TWI5T : A Cosh Croft exclusive - it 's
two antennas in one. Horizontal elements cut
at 144.5 MHz , vertical elements cut at 147
MHz, two feed lines .

1000 wath 145 & 147 MHz $39.50

FROM THE WORLD'S LEADING

MANUFACTURER OF VHF/UHF

COMMUNICATION ANTENNAS

(A) FM GAIN RINGO: The most popular-
high performance, half-wave FM antennas.
G ive peak gain, and efficiency, instant
assembly and installation.

AR-2 100 w a tts 135-175 MHz $14.50
AR-2S 500 watts 135-175 MHz 18.50
AR-220 100 waffs 220-225 MHz 14.50
AR-450 100 watts 420-470 MHz 14.50
AR-6 100 w o tt s 50-54 MHz 19.50

(8) 4 POLE: A four dipole gain array with
mounting booms and coax harness 52 ohm
feed, 3600 or 1800 pattern .

AFM -4D 1000 watts 146-148 MHz $46.50
AfM-24D 1000 watts 220·225 MHz 44.50
AFM-44D 1000 watts 435·450 MHz 42.50

(e) FM MOBILE: IMPROVED Fiberglass % wave
mobile antenna with new molded bose and
quick grip trunk mount. Superior strength.
power handling and performance.

AM-147T 146-175 MHz mobile



The Hy-Gain OB-24B is the top combination for top perfor­
mance on 20 and 40 meters. Uses three full-sized elements
on 20 meters and two 2/3 size elements in conjunction with
Hy-Gain 's perfected linear loading on 40 meters. Unique
linear decoupling stubs make two band operation possible
without inductance and capacity traps. Feeds with 52 ohm
coax and is equipped with balun and Beta Match for opti­
mum energy transfer. FIB Ratio : 20 meters, 20-30 db; 40
meters, 10-20 db. Boom length 24 ft., longest element 43 ft.,
maximum input 1 kw, AM.

08-248 ... for top duoband performance!

$199.95

D8-248
DuoBand Does It Best!
20 AND 40 METERS

The Most Powerful Antennas Under the Sun

8.1 db gain on 20 Meters!
4.9 db gain on 40 Meters!
Maximum legal power!



for the most advanced antennas under the sun!

• Maximum power input 1 kw AM;
4 kw PEP

• Wind load 99.8 lbs, at 80 MPH
• Surface area 3.9 sq. It.

Improves transfer of energy to the antenna;
eliminates stray RF; improves pattern and FIB
ratio, $14.95

•

HY-GAIN ~®~rnill

NDER

FERRITE BALUN MODEL BN-86

• 10 db forward gain
• 28 db FIB ratio
• Less than 1.05:1 SWR

at resonance
• Feeds with 52 ohm coax

The best antenna of Its type on the market. Four wide spaced elements
(the longest 36'6") on a 26' boom along with Hy-Gain's exclusive Beta
Match produce a high performance OX beam for phone or CW across the
entire 20 meter band .

... a
tiger

on
20 meters

The 204BA Monobander is ruggedly built to insure mechanical as well as
electrical reliability, yet light enough to mount on a lightweight tower.
(Recommended rotator : Hy-Gatns new Roto-Brake 400.) Construction
features include taper swaged slotted tubing with full circumference
clamps; tiltable cast aluminum boom-to-mast clamp ; heavy gauge ma­
chine formed element-to-boom brackets ; boom 2" 00; mast diameters
from 1V2" to 2V2" ;wind survival up to 100 MPH. Shipping weight 51 pounds.

See the best distributor under the sun ... the one who handles the Hy-Gain
204BA Monobander.

Model 204BA (4-element, 20 meters) $159.95
Model 203BA (3-element, 20 meters) $149.95
Model 153BA (3-element, 15 meters) , $ 79.95
Model103BA (3-element. 10 meters) $ 64.95



•

•

No
38'

•

1

,,

I•

••
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385 193

Versatile
Hy-Gain 18 V For 80 thru 10 meters.

Low cost . high efficiency vertical antenna. Easily
tuned to any 80 thru 10 meter band by adjusti ng feed
pomt on the base Inductor. Easily mounted , highly
portable. Installs almost anywhere ! Wt. 5 lbs. HI. 18 '
No. 193 $24.95

The i ncomparable
Hy-Ga in Hy·Tower 18 HI. For 80 thru 10 meters.

The finest multi-band omnidirectional vertical an­
tenna on the market today . Entirely sett-supportmq
and virtuauy indestructible. Takes maximum legal
power w ith ease. Automatic band switcninq. All hard­
ware indite treated, Outstanding performance! WI.
96 ,7 tbs. HI. 50'
No. 182 $219.95

NEW!
Hy -Gain 18 AVT/WB For 80 thru 10 meters.

Superb wide-band omnidirectional performance
combined with extra heavy duty con st ruct ion ... Ior
the red-hot action you want. So strong it mounts
without guy wires . Automatic swrtcmnq with three
Hy-Q traps . Top loading coil. True 1/4 wave
resonance on all bands. A great buy ! Wt. 16.2 tbs .
HI. 25 '
No. 386 $79.95

Hy -Gain
14 AVO/WB For 40 thru 10 meters

Successor to the famous 14 AVa ... totally improved.
Enll rely self-supporting . automatic band swi tching.
omnid irectional vemca! antenna. Th ree separa te
Hy·Q tra ps w ith large d iameter coils for ve ry hig h Q.
True 1/4 wave reso nance on all bands. Peak perfor­
mance! Wt. 9.2 tbs . HI. 18 '
No. 385 $55.00

Hy-Gain
12 AVO For 10, 15 and 20 meters

Low cost, plus performance. Completely sen -sup­
porting vertical wIth Hy-Q traps . Low radiation angle
for top performance. Great antenna for your money!
WI. 7 .2 Ibs. Ht. 13'6"
No. 384 $35.00

No
386,

Got a space problem?
.JlD HasThe
Answer

•

The most powerful signa ls under the sun!

No
182



Don't settle for second. Get the best...

Antennas!

$189.95

$79.95

Impressive coverage 10-15-20 meters.
Separate. improved Hy-Q tran- for
each band . .. SWR less than .; .... on
all bands. Takes maximum legal p sr,
up to 1 kw AM. 2 kw PEP. Exctosive
Beta Match. Factory pre-tuned. Feeds
with 52 ohm coax.

$219.95

TH3Mk3
3-Element Super Thunderbird Popular TriBand Beam Im­
proved!
Outstanding performance 10-15-20 meters at reasonable cost. Separate.
matched Hy-Q traps for each band. Exclusive Beta Match for tapered im­
pedance. DC ground. SWR less than 2:1 at resonance. Accepts maximum
legal power and feeds with 52 ohm coax.

$154.95

TH6DXX
6-Element Super Thunderbird DX
Superior Performance TriBander!

--

18 HT
Incomparable Hy-Tower Finest Multiband on the Market!
Automatic band selection 80 through 10 meters. Unique stub decoupling
system isolates electrical 1/4 wavelengths for each band. Takes maximum
legal power. Feeds with 52 ohm coax. 24' tower is entirely self-support­
ing, virtually indestructible. Requires only 4 sq. ft. for installation.

18AVT/WB
The Great Wide Band Vertical Super Performer 80 through
10 meters!
Superb omnidirectional capabilities. Automatic band switching. Beefed­
up Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands.
SWR 2 :1 or less at band edges. Outstanding low radiation pattern. En­
tirely self-supporting.

I

I
•
I

/



Roof Mount

ROOf or Deck Mount

UNITY GAIN MOBILES
FOR TWO ANO SIX METERS
MODEL HFT Trunk lip Mount
Get ",mbined two-band Oll",.uon. He.vy duty f.... r·•.•d'on I•••·
sc~ ante ..". permrt. Mp.'." ad/-ustman! for .'mull.........
rewnanc:. on two end ". ....,.rs. >celle,,1 ~rfonn.nc. w,lh
unity ee." h:lu.".' ..ave' on t_ end " ••, unity ••in On .i....., .....
Operational heicht appro,;mltely "0"'_ ConapW$ 10 228

• Ante""1
i. removable Irom movnl . Suppl;ed wilh ...., 10 in~lall. no drllline.
Irun~ lip ....oont .nd 11' R(O.S8·U wit h all connectoB attached ,
ShPa;. wt. 2 .3 1M. . . ,... $11.15

VHF·UHF ANTENNA
MODEL THF Trunk Lip Mount
Trlmm.ble I]·] PH ~Iainlen st 1 redietor i~ CuI to qu.rte r w. v..·
length fo r unily lI. in , P..lo' a nce on any frequency f<o.... 140
t o 500 M Hz, Tr i ch.rt incl ud ed. Ea~iell o f .11 to in~ tall Irun ~

lip mount attach to r. a r Or ~id.. Of Irun~ lid witho ul drilline,
Supplied ,aady fa' operation wilh 17' R(O.SSU, all connacloB inch.d·
ine Pl ·2 59 f.c1ory atlached. ShPtl· wt. 151M. $12.95

VHF·UHF ANTENNA
MODEL UHT-l

Get the ovlstandina: ~rfo,m.nc. of Ihe Model BBlT·I • • in this
roof mount version. Movnlin8 .uembl~ is dHi&ned lor ••sy and
rapid 'n"."alion in ~. 8 hole on eny flat 'lUff.c,. from outside of
vehicle . Me c ha nic. l perlormance end R.F. cheracte ristics 01 t.he
mount .re ..celtentl No wir. !.immine Or ..olderi"l[ reCl u i red w,lh
ttl. 17' RG·!)8-U end PL·259 'ncluded. Antenn. may be remov.,;!
from mOl.>nl. Shpe. wt. 2.60 Ib... . $27.40

low p<oftl. mount de"lned for .asy inllallalion in .,. - hole Of'l
any flal ~urlace Or on f'ODf w,lhOOI pullina headlone,. Tri ........abl.
11·' PH lIainless ~Ieef radialo, pe,....it~ ope,ation on any frequency
fro laO 10 500 M Hz 10' unily a.in (q ua rte r w. ve ) perlo'....anc<l.
Tri chart and I S' RG·S8 U included. Shpa. wt . I .~ Ibs. '$7.95

STANDARD GAIN MOBILES
TWO METER 5/8 WAVELENGTH
MODEL BBLT ~144 Trunk lip Mount
• 3 .• db ,ain • Po......, . a" ng- 200 w.111 • l.,n,"h-S2~

T h is ,,,Ink lip mount .ntenna fa. outsells ,II other versions. Careful
d" sig n qf Ih . shunt fed matching system gua.,nt,," ma ximu m
s igne l radi,tion al point of lownt SWR; typ ica lly 1.1 :1 ,t ...On·
a nce ' Sturdy stainless s t..1 impac t sprlne .nd extra "",vy. ta pe red
11·] PH stainless steel radiator for g r. t te$l immuni ty 'leinsl
flulla. and delun;nl at f'", .....ey speeds. Trun k lip mOlln l Is •••y
to ;n sta U on sid. o. e<lll' of trunk tid without drilling aOO inch,d••
17' RG.S8-U. connectors "neched. rUdy for ope'alion. Antenna I.
,emovabl. from mount . Shpg. wt. 2.16 Ibf" $32.95

TWO METER 5/8 WAVELENGTH
MODEL BBL-l 44

H"

UHT·l

I.

CQ..I ..4

Thi 1< Hustlert

For S per Gain .
St ndard Gain .

or U ity Gain
,,uF Antennas

5.2 db
gam

SUPER
GAIN



FIXED
STATION
ANTENNAS

Performance Plus!

The Hustler Model G6·144 omnidirectional
colinear has an extremely low angle of rad io

ation achieved through optimum phasing of

the % wave and V2 wave radiators . Whil e

the Model G6·1 44 is conservat ively rated at

6 db over a quarter wave ground plane. on

the air performance checks indicated gains

up to 9 db at distances of 20 miles or more.

Test comparisons were measured by the

EIA subs titution method using lab standard

attenuetcrs.

ELECTRICAL
• 6 db ga in over 1/4 wave ground plane
• Omnidirectional radiat ion pattern
• 50 ohm feed impedance
• Field adjustable
• SWR at resonance--typically 1.1:1
• 6 MHz bandwidth for 1.5:1 or

better SWR
• Power rating-250 watts FM

MECHANICAL

• Rad iator : 119"x l " ·¥s "·%"OD
high strength alum inum tubing

• Radials: Four- 21 " x 3/ 16" 0 0 alu -
minum rod

• 50·239 coax connector
• Wind load- 23 Ibs. at 100 mph
• Wind survival- lOa mph
• Mounting--cast aluminum fla nge ac­

cepts 1" American standard pipe
thread . Str pg. wt. 4 .54 Ibs.

MODEL G6-144 $39.95

Big signal perlor~a:,ce­
superior receiving
capability-both are

yours with the

MODEL G6-144

VERTICAL RADIATION PAnERN-G6--144



BAll MOUNT
Get economy and pe rform a nce
in thi s Hustler 180 ' adjustable
swive l ball. Inci udes rubbe r
pad, steel back·up plate, hard·
ware and he . wrench. SI\Pil.
wt..84 Ibs.

MODEL C-32 $3.25

RAIN GUTIER MOUNT
Fits all Slle~ and an~ angla
tel n .Il:ulter. InstaUs without
drllllng . Inc ludes 180 · swivel
ball. 5hpg. wt. .80 1M-.

MODEL GCM-1 ....$5.50

COWL MOUNT-
Low profile mount In ~ta ll s In I " hole
on an~ f la t surface. Includes 180'
swivel ball and 50·239 connector.
5hp.ll:. wt..64 Ibs .

MODEL MM-1 $4.50

420-450 MHz Mobile

Designed for quick and en~ instal·
lati on in hidden area of tru n k
.Il:roove with hardware supplied.
Inc ludes 180· swive l ball. 5hp.ll:.
wt. .74 Ibs.

MODEL TGM·1 . .$5.50

TRUNK LIP MOUNT
Ea~~ to jn ~tall On side Or
edge of trunk lip without dri ll·
Ing. Inc ludes 17' Mil ~pac

RG·58·U with all co n nect o..
factory altached. Shpg, wt.
1.86 Ib~ .

MODEL nM $9.95

TRUNK GROOVE MOUNT

DELUXE

MOBILE MOUNTS

Designed for application, performance and appear­
ance and to accommodate any desired location-rain
gutter-fender - t runk groove - cowl- trunk lip ­
deck . . . on any vehicle-foreign or domestic-even
the new compacts. All eeeept the Buck Buster with
~i(·24 base.

(mount not inc lude d)

Shpg. wt. 1.87 Ibs.

--

MODELSF-2

You asked for a mobile gain antenna at reasonable cost.
You asked for an antenna easy and quick to install. You
asked for an antenna with outstanding performance.
reduced signal fJutter and optimum SWR and you asked
for an antenna that fits your mobile mount or any of the
wide se lection of Hustler mobile mounts. It's all in the
BUCK BUSTER- the two meter gain antenna designed
to please even the most discriminat ing amateur!

SPECIFICATIONS:
Power rating: 100 watts FM
Field adjustable for lowest SWR-1.5: 1 or better
6 MHz bandwidth for 2:1 or better SWR
Radiat ing element: 17-7 PH stainless steel-

taper ground and pol ished
51 " overa ll length.
Mounting: %"·24 base f its all standard mobile

mounts

The

~.-.. ~

MODEL SF·2
TWO METER-SIS wavelength
3.4 db gain over 114 w ave ground pla ne



2 METER MOBILE ANTENNAS
3 dB GA IN '" VBiICULAR AN TENN AS

HM-l 77 Suggested Ham Net $29 .95
HM- T78 Suggested Ham Net $32. 95

Except ional perfonnon ce as we ll os mec h­
anical reliabilit y na ve made these 3 :lB
goil'l vehicu la r a ntennas the standard i ll
profess ional a nd amateur commun ication
systems fOf" nearly two decodes . The shoc:k­
t . istont , woterproof coils ore shunt- fed en­
ecaed in PVC jackets . New high conduc­
tive whips are mode of 17- 7 PH stainless
It eel ••• coated wi th e :Fpel' ond nickel fOl"
high conductivity cod greater I\ed diui­
pction . All fi ttings ore ehrome-ploted
brou. fOt' appearance and long- lasting per ­
fonnonce.

Note: Hea ")' du ty verslcn at AS PS In bu t tuned for 2 mete l"$

Spring material :
be and fitt irlg$:
Coble:
Connedor,
length:

U 1CTRICAl ' PECI' ICATIO••
Antenno power roting: ev.... 100 watts
Frequency tonge: 144-148 MHz
VSWR: 1.5: I at better
Nom ina l input impedonce: 50 ohms
TrQr'lSformer: DC grounded, shunt-fed PVC loeket­

weatherproof, shock resistant . Dla. ,
1" . length, 3-1/2"

· Gain: 3 d Bover 1/4 wave whip
Radia tion pa ttern: Omni-direoiona l (when roof mounted)

MfCHAlICA,L SPEClflCATIOIIS
Radia tor matefial: 17- 7 PH 5tainl ll$S steel, capper and

nide-el coated
Stainlll$S $teel
Chrome-plated brO$$
17' type 58/U
UH'
Whip on ly , maot . 47-1/Z", fu ll anten­
no, maot . 56"
SolderlessAntenna connectiOr1$:

HM·1n Snip-in Mount
HM·118 Trunk M. unl

IIODHS

lJ-
•

•

3 d B G AIN - HIGH PfRFORh\A.NCE VEHICULAR AN TENNA SER IES

All new low profile Ol'ltennos feature a
5/8 wavelength high conductive whip.
Spring and whip may be rllll'Oved leaving
only 1-3/1 6" high bout fOf' min imal cor­
wO$h eleeeeeee ,

Coils are low less , $hock-re5i$tont , direct­
ly fed ungrounded canfjgurat ion and e ncas­
ed in plastic base. New high conductive
wh ips a re made of 17 -7 PH stainl ess stee l• ••
coo ted wi th copper and nickel for high
conducti vity and greater heat dissipation .
Mounts a re Teflon. - insula ted , aluminum
plated stee ! .

HM-I79 Sugges ted Ham Net $22 .95

HM- 180 Suggested Hom Net $26 .95

IIECHAlIlCAl SPEClflCATlDIIS
Rod ia tar materia l: 17- 7 PH stainlll$ll steel , copper and

nicke l coated
Stain leu stee l
Molded plClStic, silv er plated eeoreets
17' type 58/U
UH'
54" malt., including spring Ol'ld base
16 AWG copper wire coil, waterproof

Spri ng mat er ial:
b e a nd fittings:
Coble:
Connector:
l ength :
Base coil:

ELECTR ICAL SPEClflCATIOIIS
Antenno power rating: 100 watts
Free,Jetu:y range: 14.4-1 48 MHz
VSWR: 1.5:1 Of' better
Nominal input impedance: 50 ohms
Transformer : 16 AWG copper wire, low loa coil ,

waterproof cov er
-Gain: 3 d Bover 1/4 wove whip

HM·119 SUI, -in M.u nl
HM-180 Trunk M.unt

lIoons

Sugg.ted Hom N et $5 .95

DURABLE, RUGGED AN TEN NA
FOR HAN D-HELD PORTABLES

A continuoudy loaded VHF Communica ­
tion Antenna des igned for hand-he ld port­
able oppl i cetlcos , This antenna will with­
stand rough handling whi c h destroys te le­
scopia. Con be bent at d ifferent angl es
without dllStroy ing ih effedivenllS$ . Com­
pletely ir1$U la ted and cannot a ccidentally
be shorted out.

MECHAIIICAl SPEClflCATlOIIS

5/16" - 32 bas. wh ich wi ll fit the
fo llowing portablllS:

MotOf'olo HT unl...
E. F. Johnson

3/8"
Appn»c imately 6-1/ 4-

Type mount:

Mounting base d io. :
L","""

ELECTRI CAL SPfClflCATlOIIS
Antenna powef rating: 25 wath
Frequency range: 14.4-148 MHz
Nominal input impedance: 50 ohms, depending upon effective

ground plane
loading coil dllScription: .050" dlc , music wire copper pla­

ted

HM-4MODEL

the entenne epeciallats co.



2 METER BASE STATION ANTENNAS
-

MODEl

HM-173

Suggested Hom Net $39 .95

:>-4:- < -­
--.:<:.<"--
~~ -

Whe ther your interest lies in Ieee ! rog - chews, moon-bounce,
or meteor scatte!", the HM-l73 (or severe! of them stocked) is the sol­
ut ion to long- hcrul communications with limited power . The unsurpas­
sed ga in (13 dB) a nd 30

0
(3 dB) beomwidt h mak es the HM- I73 the best

antenna for AM or FM 2 met er a ctivi ty . Covell t he enti re 2 mete!" bond
without tuning .

MODEL

HM -172

~, ~ Suggested Ham Net $29. 95
Whether you use 0 low-powered QRP " lunch - box" rig 01' the full lega l
limit, the HM-l n off0 1"$ 10 dB gai n and 4 MHz bandwidth for superior
performance under ony bond condi tions . Th is e xceptional bandwidth
permits yoo to Q SY at will whil e VSWR vo lues remain under 1. 5:1.

3 dB beamwidth :
Power capobi lity:

necessary ha rdwa re .

ELECTRICAL SPECIFICATIONS MECHANICAL SPECIF ICATIONS
Forwa rd gain: 10 dB Element configura tion:

Front- ta - back retic: 14 dB 4/4 element Hocked yogi
Bandwidth: 4 MHz length: 3' 8"
Nominal input impedance : 50 ohms Width: 3' 4"
VSWR: less tha n Height: 3 ' 10"

1. 5: I Turning rcdius: 2' 6"
3 dB beornwidth: SOO Weight: 5 . 8 lbs ,
Power capabil ity: 2 kW PEP Rated wind ve loc ity: IOOmph

Ve rtica l Mounti ng Kit for HM-l72, HM-1 73 inc ludes all

ElECTRICAL SPEClflCATlUS MECHAN ICAL SPECifiCATIONS
Forward gain: 13 dB Element configurat ion:
Front - to-bock ratio: 16 dB 8/8 element stocked yog i
Bondwidlh : 4 MHz length: 8' 6"
Nominal inpu t impedance : 50 ohms Width: 3' 4"
VSWR: l ess thon Hei ght : 3 ' 10"

1. 5:1 r urning rad ius: 5' 5"
300 We ight: 9 Ibs.
2 kW PEP Rated wind ve loci ty: 100 mph

HM- I85 Suggested Hom Ne t $7 .45

MODEl HM-1A MODEl HM-17

• MOm ASPA880 "BASE COMMANDER"

MECHANICAL SPECIFICATIONS
1- 1/4" mcx • 0 .0. tubi ng
Copper an d nicke l coote d
Sto in less stee l
54" o r lowest fr equ~ncy

100 mph

Support:
Radia ting Elem ents:
Rodia ls:
l e ngth:
Ra te d Wind Veloci ty:

Optimum perforrncnce a t low cost from this ha lf wove
antenna . 3dB (Ref. 1/ 4 wove ground pla ne). Some quick
mounting as HM-7A . New high conduc tive whips a re
mode of 17-7 PH stai nless stee l...coa te d with copper
e nd nic ke l for high conductivity ond greoter hea t

£ dissipa ti on, ond stainless stee l radio ls . Mounts on masts-- '4! u~ to l -l/4"O .0. Suggested Hem Net $29 .95

/ ElECTRICAL SPECifiCATIONS
Ga in : _ 3 dB (Referenc e X/4 gro und plane)
Frequency Renge: 144- 148 MHz (2 meters)
Nominal input Impedcnce : 50 ohms
YSMR: l ess the n 1. 5:1
Mo", imum RF Powen 100 watts
Termina tion: SO - 239,wil l accept UHF con nec tor
li ghting Prote c tion: dc ground

Sugg ested Hom Net $8 .95

MECHAN ICAL SPECIFICATIONS
Rodiator length: 17-3/4"
Rodial length: 26"
We ight : 3 lbs ,
Rated wind velocity: 100 mph

50 ohms
100 wotts

Un ity
+ 2 MHz
l ess than 1.5:1

Budget minded 144 , 220, 432 MHz enthusi­
asts take note: here ' s a high quo lity , medium
power ground plane an tenna that oon reall y
withstand a buse. The vertical radiator is
chrome p la ted brass tubi ng while the radials
are remova ble sta inless stee l rods (plenty of
flex ibili ty to withstand heavy ice loading) .
Mounti ng is qui ck ond easy on ony mast up
to 1-1/4" 0 . 0 .

ElECTRICAL SPECifiCATIONS
Nomi nol input
impedance:
Power capobi lity :

Ga in:
Bandwidth :
VSWR:

ElECUICAll 'EClfICATIOIIS

146-149.5 MH.
50 oh.,.
l .... than 1.5,1
3 .5 MH.

""350 watt<
24" 01 RG-llA/U with mo l_ type "N" conn_c1or
3 dB.,inl.,,,., (RS·329l, 3. S5 dB ""'~;'""'"

at cen"". f,equency

IIUCIIAIICAL .'EClflCATlOIII

1-5/ 16" 0,0, heovy-duty h..,t tr_oted
alum,num tubing
3/16" dlo . 1..._ tube
A""......eove'·"b... gl.... rndome
H"'vy-el<J ty ..... t clomp" (not fu,ni ,hed)
11. 4'
4 1....
118 mljh @I.6S.afety foetor (RS -329)
27.4 11>0 (100.,pIc )
1170 inch ~ndo ( 100 mpll l
0.996 Ie'"

Radia ting _I".,ent< ,
Antenna hou.i"9 '
Mounti"9:
""'t_nno length:
We ight:
Roted wind veloc ity,
lot.,ol th""t,
Bending moment:
I'r<> j_eted wind or.."

f requency ,onge,
Nomina l inp" t I"pedonee:
VSWR:
Bo"""' idth,
V«tiCClI .....mwid.h:
"""'~imum Rf po""."
fle~ible t"""'''at ion e~t"".i",,,

Gai n:

Suggested Hom Net $79 .50

Incl ude a lightweight (4 pounds), reosonobly
pric ed , fiber gloss antenna of the highest qual ­
ity and durabil ity with your bose stotion insta l ­
lotion .
The ASPA68 0 covers the 146 - 148 MHz portion
of the 2 me te r bond . Rugged Armorwea ve'M fi­
ber g lass c onstruc tion assures long re liable ser ­
vice - e ven in th e mos t hosti le e nvironment .
l ightwe ight c onstruc tion makes th is an tenna
easy to insta ll, wi th a heavy -duty hea t trea te d
a luminum support mas t provid ing up to 24" of
cl amping a rea .
DC grounding of the radi a ting e lements assures
ma", imum protection for eq uipment .
See Professiono l Ca tolog for other Bose Station
an tennas .



LOW BAND LOW-HIGH

I 1

I
i

HIGH· UHF
,

LOW BAND

I

i
LOW-HIGH
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\

MON-8
/

\'J " I. .I MON-4 $19.95
MON-14 MONRB MONR10 MON-l MON-2

$10.95$16.95 $15.95 $26.95 $7.95 $13.95 \-
HIGH BAND

HIGH BAND

I
MON-3 •

C!~ $8.95-
• •-

MONR16 MON-7 MON-13 MON-9 MON-30

$10.95 $10.35 $13.95 $8.95
MONR17

$21 .95 UHF
UHF

I
$21.95

I
~
v
i,

I

1 0'
J
I MON-3•

MONR12
MONR20 $8.95MQNR21 $22.95

$22.95 $12.95
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M·134
M·201Ir,lS119

44.95
4 9 .9 5

M-201 4 al'mIIot, 11 dB
M-134 5el,ment. 14.5dB

ASE STATION
SCANNER BEAM

it
-'

MS119 EIK1ri~lly rattled beam, 8.75 dB; omni 5.75 dB 99.95

BEAMS
M-20' 3 . '.menl, 9.75 dB 39.95

B

I i
i I

M~OO

I

M-417

'-4 -2 14

I
M_30 3 M·123 M~7 r M -410

•
1.4·125 M -1 24 M -32 5 M ·304

29.95
23.95
21.95
19 .9 5
19 .9 5
2 1.95
18 .9 5

20.95
18 .9 5
16 .9 5

39.95
59 .95
36.95
32.95
25.95
18.9 5

14.95
99.95

TRUNK GROOVE MOUNTS
Bese loaded. with spr ing
Seme as M·127 wi thou t spr ing
Canter lo aded blac k fiber glass whip

OMNI ·OIRECTIONAL
5.0 dB Stardust.,
MAG )( f ibotr glass, guaranteed 10 year,
Mighty Magnum III
Super Magnum
o.. illinal Magnum
Poll/C.ll

M-127
M-73
MR68

TRUNK LIP QUICK-GRIP MOUNTS
M-410 Big Momma - He...., Duty
M-304 F iber glass whip, base loaded, spr ing
M-176 SlIme as M-125 on trunk lip mount
M-17S Same8lM·176withnospr ing
M- 177 Center loaded shorty only 20" h igh
MR209 Tuneeb le fiber glass with spring
MR196 SlIme as M R 209 wilhou t spring

DUAL POLARITY BEAMS
M-215 3 alement, 9.15 dB
M-214 4 alement , 11 dB

M-AOO
M-317
M-22'
M-117
M-B'...."
MOBILES

ROOF OR TRUNK DECK MOUNT· BASE LOADED...--
M-303 F iberglU $ whip , 318" hole In01Jnl 19.95 M-317
M-125 The most used mobile, 3/8" hole mount 17.95
M-123 Same IlSM·125 without spring 15.95
M-124 Same as M·125 ucepl fo r 314"hole mount 17 .9 5
M-67 Same lIS M-124 w;tl\ot.lt spring 15.95
'-\.325 Tuneable center loaded f iber gIns, 3 /8 " mount 19 .9 5

,
MA49

MA38

M~'

MFl S2

I
M-'O

MR"

M· "

MR90

M·' 28

M S90

M -1 0 3

M -90

M 0'

M -13

M· 178

11.45
14.9 5
12 .9 5
10.9 5
13.9 5
10 .9 5
7.95
5~5

5 .95
""00

M-30'

14.85
17.85
21.95
19 .9 5

17 .95
20.95
17.95
18 .9 5
17.95
20.95

WHIPS. WHIPS, WHIPS
Whit. fibM glass, tu neable . 38" long. 318 stud
Sa".. as M·300, 72" long. two piece
s..... as M-301 t>tcapt 1 piece
Whitt l iber vi_lull length whiP. 3/8" stud
Sol".. .. M·90 ...capt 2 piece
s.me at M-90 ."capt blllCk
Cen t... 1o«Md, biKk. 38", 3/8" stud
102" ".inl... "eel, 318" stud
Sol".. .. M·3B 'ltcapt l OS" long

BUMPER
Body mount, 102" whip, cad spring
H8SYY chrome body IT'lO\Int, spr ing. 102" wh ip
Double chain bumper IT'lO\I nl. spring. 102" whip
s.".. 8$ M·t with coa" connector

COWL MOUNTS
Cenler lo ad ed, telescop ic whip wit h AM·FM adapt or 17 .9 5
a ese loaded, with spring, CB on ly 19 .9 5
Same 8$ M·1 28 without spr ing 17.95 I
Cente r loaded, black fiber gle55 whip 15.9 5
CB only, cen tar loaded telescopic whip 15 .9 5 "M.' 2 7

M-3OO
M-30'
M-30'
M-OO
MSOO
MROO
MR53
M-38
MA38

M-'
M-'D
M824
M-23

SPECIAL MOUNTS
M-178 Magnet ic moun t, base loaded, 38" wh ip
M-210 Luggallll rack mount, bese loaded
M-168 Magnetic:: mou nt, canter loaded
M-180 F LIPPE R, guttar mount, blac k fiber gl3O$ whip
M-131 Gu ttar clamp, cantar loadad only 19"
M-189 Camper/ lrailer moun t, base loaded

M-'03
M-128
M-74
MR52
MR49



't'loU \NOn
beHeve our

pr\ces\

•

A & W carries

a complete line

of Amphenol products:

from Plugs ...

to Coax . . .

and ready-made
Coax & Plug
assemblies.

if you need a plug, if you need a cable

whether they are simple R F

or complex audio adapters

WE HAVE THEM!
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I!LI!CTRONICS. INC.

MAIL
TO:

A
491 RIVERSIDE AVE., MEDFORD, MASS

02155

ORDER FORM
ITEM NUMBER PAGE QUAN- DESCRIPTION PRICE TOTAL

(Show complete No. Includinl letters) NO. TlTY Specify size, color, finish when necessary EACH AMOUNT

TOTAL FOR
MERCHANDISE

POSTAGE
& INSURANCE

STATE SALES TAX
WHERE APPLICABLE

TOTAL

jed to t;:hong.......---_•••••••••••••••••••••••••••••__.._-----
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ILICTRONICS, INC.

MAIL
TOI

A
491 RIVERSIDE AVE., MEDFORD, MASS .

02155

ORDER FORM
ITEM NUMIER PAGE QUAN- DESCRIPTION PRICE TOTAL

(Show complete No. Includlnl leiters) NO. TlTY Specify size, color, finish when neceS'>a ry EACH AMOUNT

TOTAL fOR
MERCHANDISE

POSTAGE
& INSURANCE

STATE SALES TAX
WHERE APPLICABLE

TOTAL

9._-••••••••••••••••••••••••---------- - .
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A & W is big enough to handle any of your needs. Through
our ads in 73 we will show you great deals and specials
every month. Just as we find 73 is the best and only place
to present you with our catalog, you will find that A & W
is the best place to get YOUR DEAL.

I



C[)-2 C[llJ~TH1 rln

MV50 red emitting IO-4Oma @ 2V $ . 25
£l 5 for 1.00

HV50cire~O-18 high dome s .75~
10 for 6.50~s .30

MVIOB viSible red 5-7ma @ ZV 10 f or 2 .50

LED'S

hone

.'
~~,

General Tele
KEYBOARD $5. 95
en push buttons (0-9)
rogramming devices.
say for panel mount­
ng , Size: 3 X 2, X 1"

CASE +
KEYBOARD

This modular unit i 8 well
suited f or our calculator
chips . Ideal for the CT5005.

Cas e and Keyboar d comple te :
Qlli:!. $29 . 95

At tractively designed l Excell ent cr aftsman­
s hip . Csae and keyboar d (designed as one
unit ). Cabi net 1s made of high-impact
pl a s t i c beige color wi t h black bezel
and amber window . Ke yboa r d consists
o f a J position slid e switch and 25
keys, 5 of wh i ch are used fo r mem­
ory function. 20 keys gray. 5 keys
orange . All keys mounted on one
print ed circuit board.

r:clV CALCULATOR

$ .90
1.10

RECTIFIERS
VARO BRIDGES
V5447 2A 400V
V5647 2A 600V

MR810 nec e . 50V lA .10

SCR's
IR122
IRl22
I RI n
IRI22

100V
200V
300V
400V

'AMP
'AMP
'AMP
'AMP

$ . 50
.60
. 80

1.00

$2 .00
3 .25
3.25
4.00
1.00
1.00

.45

.75

. 40
1.00

.55
1.00
1. 00
1.00
1.00
1. 25

. 50
2.00
1. 75
2.00
1. 75
1.00

c.....•

•
•

•

•

Theae were
used in the
New York
Stock Ex­
change.

lINEARS
phase lock loop DIP
phase lock loop DIP
phase lock loop T0-5
function generator TO-5
op amp DIP . .••••
dual 741 op amp MINI DIP
popular op amp DIP
voltage comparator DIP
dual comparator DIP • .
precision voltage regulator
op amp To-5 MINI DIP
dual 741 op amp DIP .
op amp TO-5 .••..
5NPN transistor array
positive DC regulator TO-5
op amp voltage follower TO-5
op amp ••. . •
op amp To-5 •.
comparator To-5
AGe amplifier •
2W audio amp DIP •
RF-IF amp epoxy TO-5

GIANT "NIXIE"

MAN 4

ONLY $2.25

0-9 plus letters. Right hand decimal point.
Flat-pack type case . Long operating life.
IC voltage r equ i r ement s . Ideal for pocket
calcualtou l ~

Each $2.50 , ,~?
Ten or more 1 .90 each
wlo decimal 1.50

Seven segment , 0-9 plus letters .
Right hand decimal point. Snaps
in l4-pin DIP socket or Molex . IC
voltage requirements. Ideal for
desk or pocket calculatorsl

Each $2.75
Ten or more 2.50 each

1':1 fl~ 11':1

Comes complete with Socket and 00700 202 Nu­
meric Driver. Readability in high ambient
light • . . 200 footlamberts brightness1 I All DC
operation. Long life with no loss of bright­
ness . Compatible with conventional solid
state circuitry .

. 30

· 50 I---!::",~-"':':<.l;;t!!-""":-::..----I
.60
.65
· '0
.65
.'0
· '0

1. 75
.70

1.00
.65

1. 30
4.75
1.50
1.15
1. 15
1. 15

1.15 f---- -:-:-:-::::-c-=-=----'-­
1.25
2.00

. 70
1.60
2.00

$ .50
.35
.35
.50
. 50
.35

,--, ,,... ...,., ,--,

741151
7453
7454
74L54
74L55
7460
74L71
7472
74L72
7473
74L7J
7474
74L74
741'174
7475
7476
74L78
7480
7483
7489
7490
7491
7492
7493
7494
7495
74L95
74107
74121
74123
74154
74161
74163
74192
74193
74195

ONLY $4 .25

.35

.50

. 35

.75

.50

. 50

. 50

. 35

. 50

.60
1. 75

. 60

1. 75
1. 15

. 35

. 50

. 35

. 50

.35

. 50

.50

.50

.35

.50

. 50

.35

.50
1.60
1. 30
1. 75

$ .35
.50
.35
.50
. 50
. 35

RCA 2010 NUMITRON
Popular digital display
t ube . This incandeacent
5-volt , 7-segment device
prOVides a . 6" high nu­
meral which Can be seen
f rom a dis tance of 30 ft
The tube has a standard
9- pin base (solderable)
and a left-hand decimal
poi nt.
Each $5.00 SPECIAL 5 for $20 .00

7400 SERIES DI P
7400
741'100
7401
7402
741'101
7403

741'108
7410
74LlO
741111
7413
7417
7420
74L20
741'120
741'122
7430
741'130
74L30
7440
741'140
7441
7442
7446

7404
741104
7405
7406
741105
7408

7447
7448
7450
741150
7451
74L5l

$9 .95
1.00

$14.95
1. 00

•

Only

CALCULATOR

data . • • •
refundable

BRBYLOnl
ELECTROnICS

5001

l2-digi t display and calculate
fix ed decimal a t 0,1 ,2 ,3 ,4 , or 5
leading zero suppre~sion

seven-segment multiplexed output
true credit sign display
single 28-pin chi p

Chip and data •• . . .
Da ta only ( refundable)

4o-pin c alculator chip wil l add, sub­
tract, mult iply , and divide . 12-digit
display and calculate. Cha i n calcula­
t i ons. True credit balance sign out­
put. Automatic over flow indication.
Fixed decimal po i nt at 0 , 2 , 3 , or 4 ' 1 ,~!l'~--~<!!
Leading zero suppression. Complete
data supplied wi th chip .

Chip and
Data onl



Go all the way into

262 Rugged, magnetic mount Whip. 108 thru
470 MHz. Great for temporary or semi-perma­
nent no-hole installation. Complete with coax
and connector. Base matching coil for 52 ohm
match. 17-7 ph stainless steel Whip.

261 Same as above. Furnished complete with
18' of coax and connector.

the

260 Commercial duty 1/4 wave, claw mounted
roof top whip. Precision tunable to any dis­
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel whip.

Designed for the man who demands profes­
sional standards in 2 meter mobile equipment,
the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everything you need
for top performance . .. toughness, efficiency
and the muscle to gain access to distant re­
peaters with ease. Reaches more stations,fixed
or mobile, direct, without a repeater.

The right antennas forthe new FM transceivers
.. .or any 2 meter mobile rig.

Rugged, high riding mobiles. Ready to go
where you go , take what you dish out. . .and
deliver every bit of performance your rig is
capable of.

There 's nothing half-way about the new Hy­
Gain REPEATER LINE.

261

260

,

262

For the most powerful antennas under the sun



263

•
723N

I

I

264

from.um

265

ELECTRONICS CORPORAnONiJln Dept. CA . 8601 Northeast Highway Six. Lincoln. NE 68507
402/434-9151 Telex 48-6424

Dislribuled in Canada by: l ECTRON RADIO SALES. lTD. 211 Hunter Street Wesl , Peterborough, Ontario

Top performance for 2 meter mobiles
Write for details

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stain­
less steel whip.

264 High efficiency, vertically polarized omni­
directional roof top whip. 3 db gain. Perfect 52
ohm match provided by base matching coil
with DCground. Coax and connector furn ished.

265 Special magnetic mount. 3 db gain. Per­
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 ohm match. 17-7 ph
stainless steel whip. DC ground.

2 meter mobile! with

Rugged , durable, continuously loaded flexi­
ble VHF portable antennas. Completely insu­
lated with vinyl coating. Bend at all angles
without cracking or breaking. Cannot be acci­
dentally shorted out.
723N With UHF connector.
269 With 5/16-32 base for Motorola HT;
Johnson; RCA Personalfone; Federal Sign &
Signal ; and certain KAAR, Aerotron, Comco
and Repco units.
723A With BNC connector.



RESOLUTION , 525 rine•• 5'a.,da,d TV 0' eerv ,ecordlng

VID EO: Input and ou tput: I.OV P·P. 75 ohm., unb1lla"C.d,
G,.at.r than 3.5 MHz !' eq , ,"""on.." 300 Ii"" ,
plu. Hor. '.,olution.

AUD IO: M,ke or line mpul•. GO ·la,DOD Hz freq. ,a"lI"
POWER REOUIREMENTS- \lOV AC, 95 ....am
DIME NSIONS. 18318" W" 103116" H " 15 11/ 16 " 0
AGe or Manual AudIO & V,d"o garn
POWER REQUIREMENTS 110V AC . 95 wall.
WE I GHT: 651b<,

AG e ALJ~' o & V,deo
RESOLUTION 5751>"",. HO R RESOLUTION 300 10".,
AU DIO RESPONSE, so 10.000 H7,
POWE ll HEOUIR EMENTS 12\1 DC, 10",_11,
BATTERIES , 2i3G, J IU Aech", ,,, . bh· Inul ''' C I '' d"~J

CH ARGE R Model' 0590S onelu (le<1

RESOLUTION 5 25 lone, HOIl . RESOLUTION 500 line.

VEAT , FRED 60 HI [EIA I
HOFt FREQ. 15,7 50 H' IEIA I
V IDEO OUTPUT 1.0 p op. 75 ohm, u n h.ld"". rJ
MIN IllUMINATION :m lu,
VI EWFINDER 1"'" 1\ " CRT w'm.q'\Ih. rl
LENS 5: I mom F 7 n
SHIPPING WT 35 11>1

SPECIFICATIONS
RECOROER-

CAMERA'

LIST PRICE (1972) $995.00

OUR PRICE (NEW) $450.00
(USED) $250.00

Experimenter's Special $100.00

LIST: $1595

OUR PRICE (NEW) $550.00

RECORDERS

BELL & HOWELL Model 2966 - SHIBAOEN SV700UC
(Assembl e, Edit and Sto p Moti on)

This video recorder will record directly from a standard
TV set or a TV camera. It will play back over your

home TV set. Audio may be dubbed onto the
tape. A 7" reel (2400') will record 1 hr. No

home VTR unit under $1000 can match
the quality and capabilities of this unit.

SPEC IFICATI ONS

MAINTAI NA NCE
M ANUA L $5.00

BELL & HOWELL MOOEL 2965

VIDEO

This is a portable system and comes with
recorder , camera and charger. A TV monitor
is built into the recorder. Camera includes
built -in Microphone and Zoom lens.
Recording time is 20 minutes on 5" tape.
Recording is both video and audio .

164 73 MAGA Z IN E



r--------- - - - ----- - - - - - ---- -i
I ORDER BLANK I
: Please rush Bell & Howell rn odel/ s 2966 Bell & Howell modells 2965 :

II Roll s, Video Tape Batteries Color Adapters IIPrice _

I I
I t o : Name Sh ipping I

I Address ITota I I
I City State ZIP_ IL ~

RECHARGEABLE BATTERIES - New, for Porta Pak. $36.00 a set.

COLOR ADAPTERS - limited number available, will work with almost
any Black and White VTR to convert to NTSC
col or, record-playback-does not impair monochrome
use. $450,00 ea. prepaid.

NEW NAME BRAND VIDEO TAPES - 2400 ft. (1 hr. ) any quant ity
available, shipping wt. 2 Ibs. $29.00 each.

1200 ft. ('h hr.) $19.00 each.
CONDITIONS OF SALE: .
NEW EQUIPMENT -- sold new. Guaranteed 90 days. Replaced or

repaired by us, if found defective upon arrival.

USED EQUIPMENT - sold as is in good working order. NO warranty.
All units checked prior to shipment .

EXPERIMENTER'S DELIGHT - used as is repairable. Physically intact
not beat to hell, but requiring some work .
Problems and probable causes listed with each
machine.

PARTS - available at near giveaway prices, through us.
SERVICE - units can be serviced by any competent video technician,

as well as through Bell & Howell AV Service and
Shibaden in Melrose Park, Illinois.

QUANTITY DISCOUNT - on orders of more than 10 machines.
DEALER INQUIRIES - are invited for sale of new equipment.
New machines have sta nda rd Japan EIA 8 P connec to r to mate with all popular VT R monito rs.
Used machines have all coax and cannon xl connecto rs. Used mach ines do no t have AGe or edit
ab il ity, but a re o the rwise iden t ica l and in terc hangeable.

All sales are fin al. Cash with o rde r. Shipped best way. Freight charges co llect.

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
STORE HOURS

NOON-6pm TUES. - SAT. (313) 449-4367

---
JANUARY 1974 165



Touch·Call
DECODER

A KIT DESIGNED TO PROVIDE INEXPENSIVE SEL ECTIVE CAL LI NG

• Detects one 4-digit TOUCH-TONE
aD

sequence se lected by internol stropping
.. Use s audio from discriminctcr or speaker output
• Speaker switch ing relay included
• latest integ ra ted circuit technology
.. Easy construct ion and insta lla tion
• Complete kit include s cabinet. switch . and LED indi ca to r• •
• Power input 12 vdc negat ive ground

•

PC B KIT # no 4.75 x5.5 Boord and all board mounted components
COM PLETE KIT # 110 - ( Board ; cabinet; a nd a l l co mpo ne nts

ASSEMBLED TlO- C

Shipping w t. 2 lbs. Add suffic ient funds for handl ing
Texas residents add 5~ state tOl

ORDER FROM: CEPCC

P.O . BOX 189
DU NC ANVi llE, TE XA S 75116

1 34.95
$39.95
1 59.95



•

INC.

Write for your free copy today!

Then you'll love
Data Engineering?s
new catalog

OR

Please include sufficient postage for shipping.

CRICKET 1
A popularly priced Ie keyer with more features for
your dollar. Cricket 1 is a small size, solid state keyer
designed for the beginner as well as the most ad­
vanced operator. It provides the user with tangue-tree
send ing and its clean, crisp CW allows for easy copy­
ing at all speeds. Turned on its side. the Cricket can
be used as a straight key for manual keying.

CRICKET 1 Sh. Wt. 3 Ibs. $49.95

TOUCH TONE PADS
More features than any other pad Including built-In
monitor speaker and latest Phase-lock loop circuitry.

TIP·l Standard pad for portable transceiver
mounting.

TTP·2 Standard pad in attractive case for home or
mobile use.

TTP·3 Mini·pad in attractive case for home or
mobile use.

TTp·4 Mini·pad for portable transceiver mounting.
TIP.I, 2, 3 & 4, sn, wt. 1 lb $44.50
TTP.IK, 2K, 3K & 4K, Sh. wt. 1 lb $34.50

2-METER PREAMP
Specially made for both OLD and NEW receivers. The
smallest and most powerful preamp available. Pro­
vides 20dB gain at 2.5 N .F. to bring in the weakest
signals. Sh. wt. 4 oz. $9.50 ktt

$12.50 wired

DATA ENGINEERING

LIKE

Ravenswood Industrial Park, Springfield, Va. 22151

5554 Port Royal Road • 703-321·7171



IF YOU REAliYWANT THE BEST,
YOUU JUST HAVE TO ACCEPT THE FACT

THAT ITS GOING TO COST YOU A UmE LESS

,

It's the little things that
make a GTX the value it is:

• Operation over the entire 2-meter band
(including MARS and CAP frequencies)
without tuning GTX·200 $269.95"

Don't Let An Honest Price Scare You Away­
See Your Amateur Dealer Today!

• No automatic shutdown on SWR bridge.
Operate with mismatched antenna with­
out damage, due to balanced emitter out­
put transistors

• Lowest AM detection level of any corn­
parable unit (including many commercial
rigs)

• Power: the GTX·2 and GTX-200 boast
)0 watts nom. output

• Lightweight : manufactured to aviation
industry standards

• High-sensitivity receiver pre-amp in­
cluded as standard (GTX-2 and GTX·
200)

• v." phone jack included as standard
(GTX· 2 and GTX-200)

(30 watts output power,
ncm., up to 100 channel
combina tions)

GTX·2 $259.95'
(30 watts output power,
ncm., accommodates 10
channels)

GTX·l0 $209,95"
(10 watts output power,
nom., accommodates 10
channels)

• Includes 146.94 MHz.
Add' !. crystals $6.50 ea.

6enual Aliation Electronics, Inc" 4141 Kingman Orile, Indianapolis, Indiana 46226 - Area 317 • 546-1111
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LED READOUTS OPCOA SLA-l Simila r to MAN-I. .33" high. 20 mA per segment . With
decimal point. Every one checked - all segments operating.

Red - $2.65 each, 6/$15.00
Green - $3.50

.7 inch readouts . . • $5.55 each

CLOCK I.C., National MM5314, for 12 or 24 hours, 50 o r 60 Hz, 4 or 6 digits.
Only $11.95 each.

LED - molded plastic dome shape with leads..3 12 inches in diameter.
Red - $.35 each, 3/$1.00

Green - $.50 each, 6/$2.50
KODAK RED Wratten Filte rs Perfect for light filter over red LEDs. 4" sq.. .005" th ick.

$.35 each, 3 for $1.00

LM 309 Voltage Regulator IC. 5 volts at 1 Amp. max. current. $2.00 each

PRINTED CIRCUIT BOARD 2 oz. copper on glass epoxy base, appro x. 5" x 6", You r
choice copper o n o ne or both sides. 3 for $1.00

ETCHANT FOR P.C. BOARDS Ammo nium persulfate, 1 lb. of crysta ls, just dissolve in
H20. $1.00

IN 914 DIODES 1011 ea/$1.00 Dozen
Plug-ins for Tekt ronix scopes: $40.00 each. Type A, Wide-band; D, High-gain DC
differential, 1 mv./cm. (Hickok); E, High-ga in AC Differential; G, Wide-band Differential;
K, Fast-rise; Type P, Fast-rise Mercury pulser test unit, $25.00

Hughes WB-4 Preampl ifier Plug-in. $25.00

Plug-ins for H-P 524 counters. 526-A Video Ampli fer, $40.00; 526-8 Ti me Interval Unit.
$25.00

SPECTRUM ANALYZER, Panoramic S8-8b, 5 MH z input freq., 5" CRT. With power
supply. $150.00

USM·140 Scope, same as H-P 170, with dua l-trace plug-in, DC-22 MHz, Exc. condo
$300.00

Dumont 304-H scope, DC-500 KH z. 5" CRT. S85.00
FILAMENT TRANSFORMER, 6.3 v. c t, @25 amps., 11 5/230 v. 60 Hz pri. Herm sealed.
Shpq, wt. 14 Ibs. S4.00 ea, 4 for S14.00

SILICON RECTIFER, International Rect. R-210-F, epoxy, 1000 PI V, 2 amps. 40t each,
10 for S3.50

TTL les
74 0 0 S .3 0
74 02 3 0
74 0 4 35
74 08 . . . . . • .. . . • . . . . . . .. . . . . . . . . .3 0
7 4 4 1 .. . . . . . . . . ... .. .. .. ..• •.. . 1 .7 5
7 4 47 .. ... ..... •. . ......... .... 1 .60
7 4 48 .... . . . . . ... .. .... •..... . . 1 .6 5

7473 . . . .. .. . . . . . .. .. .. . . . •. . . .. •55
7 4 7 4 55
7 4 75 85
7 476 _ 60
7490 1.00
7 4 12 1 .• . . . . . . . . .. . . . . . . . . . . . . ... 6 0
74 192 . .. . • . . . .. . . . . . . . . .. . . . .. 1.9 0
74 10pamp 55

MINIMUM MAIL ORDER S2.00 - Please addshipping charges
L-"

ICS
1916 Clark Avenue Cleveland, Ohio 44109
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SOLID STATE SYSTEMS, INC. WILL PROCESS

YOUR ORDER WITHIN 24 HOURS

WE WANT TO AGAIN EMPII ASIZE rue FACT TII AT WITlIIN 24

1I0URS OF RECEIPT OF YOUR ORDER, WIIETII ER IT BE i\lAILED

OR TELEPIIONED DIRECT TO OUR OFFICES, WE WILL II AVE

YOUR SHIPMENT ON ITS WAY TO YOU. WE FURTHER PLEDGE
•

THAT ANY BACKORDERED ITEMS WILL BE SII IPPED WITHIN 90

DAYS OR WE WILL PAY A 20% PENALTY ON ANY ITEM SHIPPE D

AFTER THAT TIME.

GIVE US A CAL L TODAY. OUR TOLL FREE LINES ARE OPEN

UNTIL 9:00 P.M. (CST) MON DAY THROUGII FRIDAY AND FROM

8:00 A.M. TO 4:00 P.M. ON SATU RDAY. TIIOSE NUMBERS ARE

800·325·2595 AND 800·325·2981.

P. O. BOX 773 • COLUMBIA, MISSOURI 65201
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Before you buy •••
take time to compare
WHEN YOU'RE GOING 2 FM ... AND YOU MATCH ANY MEMBER

OF THE INOUE-ICOM TEAM . .. feature for feature ...
. . . spec for spec ...

We think we know how you will come out.

•
For example, compare these features on the IC-22
against anything else available in its price class . ..
1. 22 cha nne l capaci ty ... p len ty o f room f o r t od av's

and tomorrow's use.
2. 10 xte ls insta lled ... (t hat 's abou t $ 45 wo rth of

xtals included in the price o f the r ig)!
3. Solid state T-R relay .. . nothing to wear o ut.
4. Large speaker b ui l t in for high noise applica tions.
5. 1/10 watt switch power saving option.
6. Mosfet fron t end and 5 helical resonator cavities.
7. Noise canceling mike included.
8 . Quick discon nect mobile mount . .. taking the rig in

and out is a snap!
9 . Trimmer caps o n both t rans. and rev. on a ll 2 2 chan­

ne ls . .. wi t h a d iscr im inator o utput jack in t he back
to let yo u get o n and stay o n fr eq.

10 . PLUS the ' 2 2 is o ne good looki n' compact r ig that yo u
wil l be proud to p ut in yo u r car -e lt he XY L wo n't
mind it ei t herj -ewi t h so h green back ligh ti ng o n t he
fro nt panel and a light to sil e nt ly let yo u know yo u
are getti ng out . . . a nd a seco nd light to let you know
there is a n inco m ing signal (even though yo u may
have t he volu me dow n!.

Feature fo r feature ... $ for $ . .. at $289
... the Inoue IC-22 just can't be beat anywhere ...

See the unique Inoue IC-22 and the rest of the ICOM family
at your nearby ICOM dealer . . . today . . . !

Distributed b~Y.:.' _

IIIICOMI
- Dealerships A va ilable -

JANUARY 1974

ICOM WEST, INC.
Suite 232 - Bldg. II
300 - 120 th Ave. N.E.
Bellevue , Wash . 9 B005
12061 454-2470

ADIRONDACK
RAOIO SUPPLY
18 5 West Main St ree t
Amsterd am, N.Y . 12010

ICOM EAST
Div ACS , Inc .
Box 331
Richardso n, Tex. 75080
f2 141235-0479
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ANOTHER SELECTRONIC SPECIAL
The R648/ARR 41 Receiver

Can be best described as a m ini v ers io n of the
R390A rec, and has most o f the key features of
t he 390A

Digital readout 500 kHz to 2 4.999 MHz
1.4 kHz to 6 kHz mecha nical fiI~rs

5 00 kHz to if . Double c o nversio n
Xtat c a l i b ra t o r . 500 ohm output
1 7 tubes
8")( 17")( 12" - Weight : 34 pounds

Rece iver has been tested, overh au led. and guar-
anteed. Excellent cond iti on Price : $175.00

MODULE TYPE POWER SUPPLY
TRANSISTOR , REGULATED .

11 5 V - 6 0 c y c le in + 12 - 12 - 6V @ 3 amp
outpu t . F r ont Panel ad j + or - 10%. On-ott
sw itch . F uses . Barrier str ip o u tp ut . 6 " J( 5 " J(

7 " . E xc e ue n t C o o-a.
Ship . WI. 10# Price : $14 .95 ea.

Small 85031 , No boards with sockets, 4 /$5.00.

DIGITAL READOUT SET
Mak e you r own c ou rrter , freq uenc y 'n e'er ,
digit al vo ltme ter. r eadcu rs , etc .

Kit includes
6 nixies w ith 6 sockets
1 t ransfo rmer
1 PI S board w/socket

PRICE : . . . . . . . . . . . .• .••. SI2.95, 2/520.00

SPECIAL - We h ave a few R648 receivers left to
be sold as is - physically complete , repairable

599.50

We h ave a
instal led.

fe w receivers w i t h AC powe r supply

Price: $199.50
MODERN ALUMINUM BENCH RACK CABINET
11 %" H x 18 " 0 K 19" W . 8 " pane l op er nri qs
w/rubber feet nnd d isappeari ng han d le .
Lt Blue Pri ce : $7.95 ea.

R50SVHF Rec . l 1S·14SMHz TRIAD TRANSFORMERS
Price: $ 14.95 ea. F 2 2 A 6.3 vcr a t 2 0 AMPS

F21 A 6.3 VCT at 10 AMPS
$5.95 each
S3.95 each

R.F . AMPLIF IERS
TUN ES 50 to 100 mhz - COMPACT ALL
A LUM . CASE 12"' x 15" x 6 11 "WITH SK 600
EIMAC SOCKET. 1 LA RGE A IR VARIAS LE
CAP. - 2 SMALL AIR VA RIAB L E TRIM­
ME RS - TE FLON MOUNTED ROTARY IN·
DUCTOR - GOO D FOR LI NE AR A MP LI·
FIER - CAN U SE EITHE R 4 CX 150A 0' 4
CX250 - LESS TUSE . PRI CE: 514.95 ea.
WITH ' 4 X 150A . PRICE : 5 19.95 ea .

ADJUSTABLE PRI NTED CA RD BO X
For R ac k Moun t

5" to 7 ;,:''' 16 slides and socke ts Includes
3 0 d o ub le contac t POSItio n edge co n n ec to r ty pe

P rice : S9.95 ea.

Lighted pa nel m oun t switch es 2 P DT. 5 /S" hole,
uses midget flanged type b u lb S1.00 each. 6 /$5.00

Receiver R·36/GR 225-400 MHz . Crysta l Con trol Dou ble
conversion FM wit h squelch and no ise li mite r. 600 ohms
outpu t. 115·230 Volts, 50.£0 cps. Price: $24.95

Coaxtat relays. si ngle pole . double th row, available In

UHF,BNC, Type N. Specify.
Pnc e:S4.95 each.

Quality precision polished plate g la ss 2 .200" by
9.540" b y .2 5 0 " .

Price : 4 pc/Sl .00. 25 pc/S5.00

S ol id S tate 866A Direct Replacement

Pric e : $5.95 ea. o r 2/$ 10 .00
Adapters BNC to 50·239. Price: 2/51.00.

WINTRONIX MOOEL 850 INOUCED WAVE FORM
ANAL YZER. This un it, in conjunctio n wi th you r present
osc ill oscope, perm its you to view wave forms in the range
from audio thru MH z without any direct connect ion . The
probe is simply placed over the tu be in quest ion and the
wave form is d isplayed on the oscilloscope. It may also be
used as a high gam amplifie r to increase scope se nSi tiVI ty .
Excellent for TV, radio, amphfrer , and transmitter repai r
and maintenance. Brand new, WI th probe.
SHI PWT. 13Ibs. Pr ic e : S 19.95 ea .

Lighted swi tc h es 2 pdt push pole panel mount
5/S" hold.

51 .00 each, 6/55.00

Triad transformers F-2 1 A 115 V olts 60 cycle s
6 .3 vc'r a t 10 Amps.

Price: $4.95.

Transmitter, 110 W FM , 406-420 Mc. Rack mount , with
power sup ply.

Pu ce : 5150_00

A LL PRI CES AR E F.O.B. OUR WA REHOUSE, PHI L ADE LPHIA. PA . AL L M ERC H AN DISE DE·
SCR I BED ACCURAT ELY TO TH E BEST OF OUR KNOW LEDG E. YOUR PURCHASE MONE Y RE·
FUN DED I F NO T SAT ISF IED. T ERMS AR E CASH. MI N. ORDER S5.00. ALL M ERC H AN DISE
SU SJECT TO PR IO R SA L E. R FE - REMOVE D FROM EQUIPMENT.

~'E4Z~-a7)I€~~~(}~
1206 South Napa Street

Philadelphia, PA 19146
215-468-7891 215·468-4645
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• • •
•

RT218 R'

•

A LED continuity and voltage tester, when the
swi tch is in the V position the presence of a
voltage and its polarity is indicated The C p osition
converts the unit into a con tinuity checker.
RJ =470!?, LED=EDJ50 or EDJ55 and th e bat­
tery is a 9V transistor type. Thanks to Sprague
Products Co.

OS<,.

_ Z NZ6 13IN60 OR
IN 3 4 A ~ ,1' ••

; ,OOI"F

~rev
50'

TONE AOJ 1 I 221<

GE·Z

) USE A IIIETA L ecx
WIT ... 0100£ A S CL

<l 10 n - I TO ,,,"PUT .IlS POS S
$ P I<; R ece

OR . 2 ~ ' DISC
s.en,

4 ,11<

H( P 5 3

2

PIC KUP

~

A wireless CW m onitor that needs only to be
placed near a source of r f to opera te. Thanks to
WA3SWS.

T
10 _ l~

21'>109, 2N2613, 2N29 !>3. S~ID04
2 !> ~ 1200 OtlMS

20 ~ ' 2 ~ Qrl lIlS CT
':i ~ CT : 200 Qrl MS CT

"

01,02,03

""n

"'"

D'

•
..1
X-

4.7k ;J;TAL
Ul ~

0'

Single oscillator an d diode provide two injec tion
frequencies for du al co nversion receivers. Tran sis­
tor Q1 is a GE· 9 or HEP-2 the diodes should be a
1N82A or similar.

This 100 mW m odulator may be used to collec tor
modulat e transmitters up to a bou t 200 mW or to
base m odulate somewhat larger power amplifiers.
Good performance with a minimum of com po­
nents is o btained by tran sformer couplin g between
stages.

" ." 2 ~ 4 ':i 6 1 8 9 101I 12

OUTPUT VOLTS

This simple dynamic range compressor provides more than 5 0 dB range; it exhibits gain with a 20
m ilJivoH signal but will not satu rate with input voltages up to 6 or 7 vol ts. AU the diodes are IN914 ;
transistor Ql should be a SK3010 GE·8 or HEP-54.
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INTERNATIONAL ELECTRONICS UNLIMITED
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NEW YEAR SPECIALS IN EFFECT THROUGH JANUARY
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ON ORDERS OVER $25.00 DEDUCT 10%

Satisfaction guaranteed. All items except as noted are fully tested .
Minimum order $5.00 prepaid in U.S. and Canada. Calif. residents
add sales tax. Ordt s fi lled within three days from receipt .

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 170BR

Monterey. Calif. 93940
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ELECTRONICS...

Introduces the "Bl Stick"
Avai lable NOW ... at only $199.95*

talk softly, but carry the <tBig Stick"
A NEW 5 ELEMENT MONOBANOER FOR THE SERIOUS 20 METER DXer.

l O d b

14, 4

Tvmcat Gaon/VSW R curve

13.9

* K LM 4 : 1 4 KW PEP balun
optional at 513.95

-------- ---------,,
, 9

GAIN --­
VSWR

We've designed this antenna with two, ultra high-effeciency driven
elements for ...

• Tak ing the full legal power lim it and loving it.
• Constant gain (9.7 +.2 dbd and flat V SWR from

13.9 to 14.4 MHz.
• 30 db front to back ratio.
• Greater tha n 35 db front to side rat io
• No re tu ning for phone and CW. r--_:':::::::"::':::::":= = :::""'_......,
• BOOM: 3" dia. 4 1 f t long.
• WEI GHT: 651bs.

Like we've been telling yOU . . .
we're "The Communications
Equipment Innovators".

Order now direct from KLM or see 20

your local dealer. Dealer inquiries
are invited. Write for our complete
amateur line catalog. 15

~L~ ELECTRONICS

1600 Decker. San Martin, Cali fornia 95046__(408) 683-4240 and (408) 842·7349
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Lo west price yet. W/tubes,
crysta l and or igi na l cali ­
bration bo o k. Look OK
but u nchecked. Typica l
schema tic fu rnished.
8 1b,. . #t..M 35.00

LM FREQ METER $35.00

Used, loo k good, with schematic, receiver or
transmi tter. Frequency range 1.5 to 12 MC.
Th ree bands, VFO or crysta l. voice and
CWo These sets Co llins design. becoming
sca rce .

RCVR or XMTR $35.00

o co OoO ..--.· ~

''-----' [OoO@ 0 ft 0]L--

AN/URR-13

RT-JO/GRC $20 each, 3/$50
Latest governmen t release . Tran smitter-Re­
ceiver RT-70/GRC covers 47 to 58.4 me FM.
Requires only 90 Volts de and 6 volts de.
Used, visually OK, supplied with schemat ic.
1 MC crystal used for calibration . ... $4.00
116 page maintenance manual for GRC$2.00

Postage ex tra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

URR-13 RECEIVER
Listen in to je t planes, A ir Force 1, U-2 spy p lanes,
FBI , e tc . They use the fr equ ency covered by this
receiver . . . 220 to 400 me. Possibilit ies of
coveri ng the 220450 me band b y re-tuning.
Operates from regul ar 11 5 Volt 6 0 cycle. requires
o nly a nte n na and speaker. T u neable th rou gh the
freq ue ncy. direct reading d ial. Schema t ic and wr ite
up o n t h is set furn ished .

Visually OK condition ... URR-13 - $50.00

•

CALCULATOR KEYBOARD
A nice p u rchase by us due to con t ract te rm inatio n .
Brand new, 2 sty les avai lable. one for use wi th
Gen. Inst . C-500 chip. another fo r use with Ca l-Tex
5001 and 5002 chips o r Mostek 50 10 an d 501 2
chips. Measure ap prox. 2.6 x 3.7 inches.

Calculator Keyboard - $8.00 (either one).
any 2 for $15.00

•

RCA INJECTION LASER DIOOES
Another S UPER SCOOP by Meshna. Brand new
RCA packaged, considered obsolete by RCA but
what a n exo t ic opto-e lectronic device for th e
sophis ticated experimen ter . Only several h undred
on hand. Values sho wn are app rox . as each d io de
characterist ic var ies. Each is ma rked wit h correct
value.

6 WATT $10.00

10WATT $15.00

RC A TO -X I TUNNE L OIODE
Ori ginal packaged. each factory mark ed,
wit h spec sheet .

$1.25 each, 5/$5.00.

15 AMP BATTERY CHARGER
Brand new GE transformer, 25 amp
full wave bridge. Output approximately
15 volts up to 15 amps. Ideal battery
charger or DC source for genera l use.
With instructions , assem bled in minu tes.

PK-4 $7.50
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2048 BIT MOS MEMORY

MOS LSI random access memory :#N EC 6003. All
inp u ts except cloc k are TTL comp at ib le. 2048
word by 1 bit . 22 p in ceramic DIP. With specs.

$9.00 each. 2/$17.00

CALCULATOR KEYBOAROS

Brand new keyboards for hand held calculators.
Two styles available. One for CA L TE X
5001 -5002-501 2 or M OSTEK 501 0-5012. A n·
other for u se w ith GEN INSTR C500.

$8.00 each, 2/$15.00

VOLTAG E CONTROLLEO OSCI L LATOR

Rare item. See Pop . Elec t . Mag . Oct . 1973 fo r uses.
In 14 p in DIP pac kage.
#8038C $9.95 each, 2/$18.00

CT 5005 CALCULATOR ON A CHIP

Single MQS chip with all logic required for 12 d igit
4 function desk top calcu lato r with ex t ra sto rage
register for memory o r cons tant. Multiple xed 7
segme nt outputs for LED , Incandescent, Fluor­
escent o r Gas Disc harge di spl ays. Brand new and
bargain priced . With Specs.

•

ASCII KEYBOAROS W/ENCOOER

From Raytheon, new or like new. 5 extra function
buttons each side . Open faced, no cabinet.
Sc hematic provided. P ric e is postpaid world wide .

$46.00

PHONE PATCH KIT

HP LEO OISPLAYS

B r a n d new
4 - on - s t rip LED
display. End butt
two st r ips and come
up with 8 di git
r e adout. An
unheard of S UPER
VALWE at $8.00
p er st rip o f 4 dig it s.
Two strips 18 digit s)
$15.00. A nothe r strip t his one a clock readout .
The strip has 2 digits space . . . 2 digits. Perfect
fo r read ing hours & m inu tes.

S8.00 per s t rip , 2/S15.oo

$8.00 each , 2/$15.00

OUAL 16 BIT MEMORY

Serial MOS by PH ILCO in TO- 5 case. Brand new
with 2 page specs.
#>LR 532 $1 .00each,12/$1 .oo

CMOS 4814 HEX INVERTER

DIP with operation 3- 18 Vol ts . Dual dio de
protection aga inst static charge d estruction.
Oiel ectrically isola ted comp limenta ry MOS.

$1 .00 each. 12/$10.00

Includes all parts , instructio ns, cabi net .
AM PATCH - $5.00 SSB PATCH - $9.00

7400 SERI ES IC,

____________________~ Tal k about barga ins . . . this is a w ho pper. Due to
qua nt ity on thand , we are reduci ng t his item to a
new M ESHNA M ESHU G INA deal. Abou t 100
devices. all ma rked a nd easi ly removed. With
shri nki ng supplies and up ward direc tion of p ric es.
t his makes it well worth going into the salvage
business. T h is Super Mother Board can be sto len

t---------------------I for $6 .00 each or 6 for $25.00. We also have these
in ST 600 series DTL. So give your choice ...
7400 series or ST 6 00 series. Mix-N-Match if y ou
wish.
#SAN $6.00 each, 6/$25.00

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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son 0

7400 S .25 7440 .25 7496 1.00 TR ANSI STORS
7401 .25 7442 1.10 74107 .60 NPN TO·1 8 general purpose
7402 .25 7446 1.35 74 121 .60 silico n .15
7403 .25 7447 1.15 74121 .60 10 0r more, .107404 .30 7448 1.15 741 23 1.10 PNP T0-18 genera l purpose
7405 .30 7450 .25 74 125 .65 silicon .15
7406 .50 745 1 .25 74126 .65 10 or more, .10
7407 .50 7453 .25 74141 1.15 2N2212 (NPNI T018 .257408 .30 7454 .25 74151 1.10 l Oor more, .207409 .30 7473 .50 74 153 1.40 2N2907 1PNPI TO·18 .25741 0 .25 1474 .50 74154 1.70 10 or mo re, .207411 .30 7475 1.00 74157 1.40
7413 .85 7476 .65 74 164 2.00 UNTESTEO on
7416 .50 7483 1.25 74165 2.00 All marked units, dual in-line7417 .50 7486 .50 74 166 2.00
7420 .25 7489 3.25 74181 4.50 packages. 20/S1.00
7430 .25 7490 1.00 74 192 1.75

POWER SUPPLY KITPS 5·17432 .30 7492 1.00 74 193
•

1.50
5 volt 1 amp regulated power supply kit7437 .50 7493 .80 74195 1.1 5 •

7438 .50 7495 1.00 74200 9.00 with p.c. board and instruct ions. Board
measu res 2"x6"; completed kit is 2" high.

7 SEGMENT OISPLAYS
Transformer has internal d . shield.

S10.00
MAN3 S2.00 4/S6.00

com. cat., .125 in. high WIREWRA PSOCK ETS
Man4 S2.75 4/S8.00 14 pin S .50

com. cat., 2 in. high 16 pin .60
MISSI NG SEGM ENT/NO OEC IMALPO INT 24 pin 1.25

(ta ke your c-ances: no choice) 28 pin 1.35
MAN3 S.25 40 pin 1.80
MAN4 .50 wire-wrap socket pins .05

OISCRETE REO LEOS 1- 9 10+ 100 or more, .04

MV 10 TO·1 8 S.25 .20 LEOS
MV50 tiny .35 .30 LE O lOR - Pack of 10 discrete red lens
MV5024 diffused .35 .30 LEOs. various MV5020-series types. S1.50
bright red lens .50 LED lOC - Pack of 10 discrete clear lens
clear lens. Iisheve .50 LEOs. various MV5020~er i es Iypes. S1.50
OISCRETE COLOREO LEOS Application note included.
MV l amber .50
MV 5020 type. amber .50 RE CTIFIERS& OIOOES
MV2TO-18green .75 .70 lamp 50PIV silicon rectifier S .10
MV5222 green 1.00 Jamp 400PI V silicon rectifier .25
MV5322 yellow 2.00 FB50 lamp 50PIV bridge rectifier .60

40429 triac 4amp 200PIV . brand new 1.00
JUNCTION FETs. TO-1 8 case 1- 9 10- 99 100+

N·CHAN NEL , SIMILAR TO, 1N914, bra nd new S. 10 .07 .05
NJF10 2N441 6, MPF102 3/S1.00
NJFll 2N4091·93 4/S1.00 MEMORIES
NJF12 2N4338-41 4/S1.00 MM ll 01 256·b it static RAM S2.25
NJ F13 2N3089 3/S 1.00 MM5260 1024·bit dy namic RAM 8.00
NJF14 2N422 1·22 4/S1.00
P·CHANNE L, ~ WATT RESISTORS
PJF 11 2N3382-86 4/S1.00 all values listed are S.05; 10 or more, .04
PJF14 2N2608 4151.00 We have: 150n. 2.2K. 2.7K. 10K. 12K. 18K. 47K. 220K

All FETs come with data sheets. Please specify how many yo uwant and of wh ich values.

RGS ELECTRONICS (408) 247-0158
3650 Charles St., Suite K, Santa Clara, CA 95050

We sell many rcs and components not listed in this ad. Send a stamp for our free
flyer. TERMS OF SALE: All orders prepaid; we pay postage. $1.00 handling charge
on orders under $10.00. California residents add 5%sales tax. Please include name,
address and zip code on all orders and flyer requests.

182 73 MAGAZ IN E



NEVV 2 METER
POVVER BOOSTER

• 110 watts PLUS with your Clegg 27

• 80 watts PLUS with your Regency

PA 110/30 - $149.95, wired and tested

POWER our

reo

' 0

. 0

.0

~

/

/

/

,
I

f-;1
10 ,!> 20 25 ao 35

PO WE ll ,,.

SOLID STATE
24 AMP REGULATED SUPPLY

only $69.95
$ 8.95

• • •

Co mplete kit less cover (chassis incl uded)
Also availa ble PS-3 card o nly

•
2W ... 2 Channels

Well Under $100
2 METER

COM ING IL- _
ATTRACTIONS

'-=== = =7

EARLY THIS YEAR

VHF ENGINEERING
- OIV. of BROWNIAN ELECT. CORP. -

320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607·723·9574
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for the most advanced antennas under the sun!

FERRITE BALUN MODEL BN-86

• Maximum power input 1 kw AM ;
4 kw PEP

• Wind load 99.8 Ibs. at 80 MPH
• Surface area 3.9 sq. It.

Improves transfer of energy to the antenna;
el iminates stray RF; improves pattern and FIB
ratio . $14.95

HY-GAIN t2®~[])ffi

I\IK )f\J( BANDER

The 204BA Monobander is ruggedly built to insure mechanical as well as
electrical rel iability, yet light enough to mount on a lightweight tower.
(Recommended rotator : Hy-Gain's new Roto-Brake 400.) Construction
features include taper swaged slotted tubinq with full c ircumference
clamps; t iltable cast aluminum boom-to-mast clamp ; heavy gauge ma­
chi ne formed element-to-boom brackets; boom 2" 00; mast diameters
from 1V2" to 2V2" ;wind survival up to 100 MPH . Sh ipping weight 51 pounds.

See the best di stributor under the sun ... the one who handles the Hy-Gain
204BA Monobander.

Model 204BA (4-element. 20 meters) $159.95
Model 203BA (3-element. 20 meters) $149.95
Model 153BA (a-element. 15 meters) $ 79.95
Model103BA (a-element. 10 meters) $ 64.95

The best antenna of its type on the market. Four wide spaced elements
(the longest 36 '6") on a 26' boom along with Hy-Gain 's exclusive Beta
Match produce a high perfo rmance OX beam for phone o r CW across the
ent ire 20 meter band.

...a
tiger

on
20 meters

• 10 db forward gain
• 28 db FIB ratio
• Less than 1.05:1 SWR

at resonance
• Feeds with 52 ohm coax

ELECTRONICS CORPORATIONiJlD Dept. CA, 8601 Northeast Highway Six, Li ncoln, NE 68507
402/464-9151 Telex 48-6424

Distributed In Canada by: LECTRON RADIO SALES . lTD. 211 Hunter St reet West . Peterb orough, Ontanc
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No.
384

No .
193

No,
385

Got a space problem?
illn HasThe Answer

Versatile
Hy-Gain 18 V For 80 thru 10 meters.

Low cost, high efficiency vertical antenna. Easily
tuned to any 80 tnru 10 meter band by adjusting feed
point on the base inductor. Easi ly mounted. highly
portable. Installs almost anywhere! Wt. 5 lbs. Ht . 18 '
No. 193 $24.95

Even if you' re limi ted to just a few sq uare feet o f real .
estate, yo u've got room for a Hy-Gain mult i-band -'~1--­
vertical an tenna. Unquestionably the ultimate in
streng th and pertormance v. vocc uptes minim u m
ground space. Whatever your req uirements ... you
can't do better than Hy-Gain.

NEW!
Hy-Gain 18 AVT/WB For 80 thru 10 meters.

Su perb wide-band omnidirec tional performance
combined with extra heavy duty construction .. , for
the red-hot action you want. So strong it mounts
without guy wires . Automatic switching with three
Hy-Q traps. Top loading coil. True 1/4 wave
resonance on all bands. A grea t bUy! WI. 16.2 Ibs.
Ht. 25 '
No. 386 $79.95

The incomparatHe
Hy-Gain Hy-Tower 18 HI. For 80 thru 10 meters.

The fi nest multi-band omnid irectiona l vertical an­
tenna on the marke t today. Ent irely se lf-support ing
and virtually indest ruct ible. Takes maximum leg al
power with ease. Automatic band switching. All hard ­
ware iridlte treated . Outstanding performance! Wt.
96.7 Ibs . HI. 50'
No. 182 $219.95

Hy-Gain
14 AVa/WB For 40 thru 10 meters

Successor to the famous 14 AVQ. .. totally improved.
Entirely self-supporting. automatic band switching,
omnidirectional vertical antenna. Three separate
Hy-Q traps with large d iameter coi ls lor very high Q.

True 1/4 wave reso nan ce o n all ba nds. Peak perfor­
mance! Wt. 9.2 Ibs. HI. 18'
No. 385 $ 55.00

Hy-Gain
12 AVa For 10, 15 and 20 meters

Low cost. plus performance. Completely self -sup­
porting vertical with Hy-Q traps. Low radiation ang le
fo r to p perfo rmance. Great antenna for your money!
Wt. 7.2 tbs. HI. 13'6"
No. 384 $35.00

No
38.6~

•

The most powerful signals under the sun !

No.
102

HY-GAIN ELECTRONICS CORPORAliON
Dept. CA. 8601 Northeast Highway Six. Linco ln , NE 68507
402/464-9151 Telex 48 -6424

Distributed in Canada by: LECTRQN RADIO SAL ES. LTD. 211 Hunter Street West Peterborough , Ontario
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UT-1
Port able T une Up M eter wI th cables to plu g Into M otorola.
Lin k, G E. Standard. etc . Th is umt gives you the meter
fu nc tio ns o f th e radio be m q tested . It also ope ra tes as a
p ortabl e de vol tmeter with the touowt na f u ll scale ranges:
1.5, 5 , 15. 50 , 150, 500. 1 KV wi th a special 3 vall range fo r
G E Progress Line eq uipme nt. The UT· ' can be se t zero cen ter
f or d iscriminator read ings. Also featured in the U T·' IS a f ield
st re ngt h m eter .Place y ou r o rder now. Kit form $42.50. Wired
$49.95 . Extra cab les o f your choice tspec ify rig) . $5.00 ea .

($ 2.00 f or posta/l!e a ncl h andlin g.]

TESCO-PAD
Th e " T ESCO- PAD" has no
tuned co il s t o go o ff freq uen cy .
no tuning nec essary o r even there!
It 's all in o ne " Black Box I.C."
ready to go . The " T ESCQ-PAO"
has a 1 second hold-u p for your
tr an sm i t t er , c omp lete P.T .T.
operation, availa ble with d ual
audio ou tp u t levels, 12 o r 16 tone
combinations.
KIT 534.95 $39.95 Wi red

(Add $1.00 for 16 tone ve rsion)
(5 2.00 for d ual ou tpu t version )

I\ d d S 1. 0 0 for pfJ.~lall.· a n d IlOlId/ i ll ':. }

•

THE UL TlMA TE IN 12V POWER SUPPLIES . . . . .

$100 KIT

• Will run a mobile rig & even an
amp li f ier from 110 Vac L

1-----metering

• Tabletop size - 10Y."w by S"h
by 13" long

• 60 A @ slightly less than 12 Vdc

• Nominal Output: 50 A at 12 Vdc

• Vol t age and current
built -in

$125 WIRED

Shipped freight collect - 471bs_

ORDER NOW - PRICE INCREASE COMING IN EARL Y 1974

{Va//l'r E Il'C!roJl ics - !{'J! E q/JipJIICJl t Sales
1'.0 . Bo x 99 1.1 . Chevy Chase. Md . ~OOI5 Tele p ho ne : 30 1-65~-0996
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Sony
videol-lover- "

Battery Operated
Video Tape Recorder/

Video Camera

A completely portable, battery-operated VTR system, easily
operated by one person. The camera weighs only 6lbs, includes
a 6 to 1 zoom lens and built-in Electret condenser microphone.
Both audio and video levels are AGe controlled for fu lIy
automatic operation. A built-in one inch TV picture tube serves
both as an electronic viewfinder and screen for playing back
recorded scenes immediately. No special lighting is requ ired as
the camera operates over a range of 30 to 10,000 foot-candles,
adequate for most indoor shooting .

The Videocorder records picture and sou nd from the camera, or
off the air with a TV monitor. It uses % inch video tape which
conforms to E1AU-l standard. Horizontal resolution is m o re

than 300 lines. The AC adapter charges the battery and operates the Video Rover on AC.
Special features of the Videocorder include stop action and audio dubbing (you may add
audio after recording of video to replace the original audio)' Reording time is 30 minutes
per reel of tape. The recorder vveighs 18 lbs., 12 oz. The VideoRover II comes with camera,
zoom lens, battery pack, AC adapter, tape and reel, and carrying case. $1745.00

V-30H 30 minute tapes, 1210 feet, 5 1/8" diam. ree l $20.00
DC-2400 car battery cord with cig. ligh ter plug $21.05
RFU-RF ADAPTER required to play back through any home TV set. Actually a
miniature TV transmitter, available on channels 2, 3,4, 5, 6, or 7 .
Mounts inside Videocorder. $59.40

WRITE FOR LITERA TURE OR ORDER FROM

ED JUGE ELECTRONICS. INC.
3850S. FREEWAY 11181 HARRY HINES BLVD.
FT. WORTH, TEX 76110 DALLAS, TEX 75229

Closed Sun. & Mon.



$10.00
12 button - 77.00
16 button - 88.00
12 button - 85.00
16 button - 98.00 $14.00

8.00
25.00
29.00

$ 1.75
8.00

11.00

At Last .
Repeater Sophistication

IsHERE .....

Now at a reali stic price you can have
" Touch-T one" command functions,
autopatch, and control. It 's the Signal
Systems Decoder.

12/16 BUTTON
TOUCH-TONE DECODER

Uses NE-567 decoder IC 's and 74 02
AND gates. Frequencies are pot vari­
able. Response t imes are f ixed by
capacito rs. (200 ms. unless otherwise
specif ied) .
Outputs are ANDed TTL logic highs.
Requires: 5V
Board:
Kit:
Kit :
Tested:

RTTV R-V GENERATOR
Uses two NE-555 timers, 7420 and
7493 IC's. Outputs repetitive or
clutched zero-bias test sig na ls in
Western Union format. Used to check
printer range and aid pro per adju st ­
ment. Requires 5 vo lts. Loop driver
ci rcui try.
Board :
Ki t:
Tested :

lB8

THE IDENTIFIER
TO END ALL IDENTIFIERS

CW/RTTV/REPEATER IDENTIFIER
Uses 8223 Programmable read-only­
memory . NE-555 timers for clock,
tone generator and 5 minute timer.
Apply 5 volts (200m A ) and COR
(ground l and it outputs ton e (5 VPPI
and PTT (5V) .
256 bit plug-i n memory is program­
med t o your spec if icat ions o r call.
Dits and e lement spaces = 1 bit .
Letter space = 2 bits.
Dash = 3 bi ts.
Word space = 4 bits.
Typical full me mo ry: CO FD CO FD
FD DE WA0VTU/0 K
Can also be programmed to ou tput up
to 3 2 RTTY cha racters, 5 level
Baudot , double stop. See A RR L Man­
ual " FM and Repeate rs" page 136.
For 5 mi nute t ime r a nd tone osc illa to r
add $5.00 to Kit price and $6.00 to
Tested Un it p rice .
Additional factory
programmed memories:
Board:
Kit :
Tested :

2 METER PREAMP
40673 or MFE3007 Dual Gate FET.
Very small size- 1 1/8 X 1 5/8 in ches.
16 db. gain, 2.5 db. noise figure.
Board : $ 1.10
Kit : 9.00
Tested: 13.00

Look for product review write-ups on
these and other exciting new products
from. __

•••• ••••
• •
•••• •••• SIGNAL SYSTEMS

• • 2650 Durango Dr.
•••• •••• Colorado Springs,

Phone 303·392·9073 CO 80910
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1 " SQ
MINI
METERS

• P'.Ulc ca..
" Red -.die IMl I...to...

o Balanc inc. s te reo, tape. ampa. 51.49
o V U. side mt lt". p lu. 3 minu. 20 db. 31 tOO'o VV. front mtlt. p lu. 3 min u. 2 0 db.

[J

TRANSISTnR 51.49
WITH HEAT SiNK
R..mo\·..d f rom n....· ..q u il'­
m .. n t ! I n cl ud .. s p up u la r
2 N 1 7 4 ' d " o r kn oh' trun ,,;,;.
t o r TO-:J 6 . I{ .. rmnniu m ,
I'NI' . 1 1\(1 ... a tt ", \ "(' 110
SO \' . I I'> amps, t il ht.,. f o r
il{n itiun . h il{h I""... .. ' tnuH ­
mitt .... . .. Ie , ~I oun l ..d "n
h.... t .. ink :; l< 2' 2 l< 1 1, . .. .

L1NEAROa Amps ..o,.e....... ..•.10
OU....."TIID '.CTO." TIS"1

Buy 3 - Tak. 10 .,. uff
o 531 HI . 1 1. op......p (TO· S ) $2.50

§532 MIe ro po r 741 ( TO. 51 2 .50

8
$ 3 3 MI"ro power 709 ITO- 5 1 2 .50
536 .. lET I..pul op . ....1" I TO. 5 1 •.... 3 .'5
537 Prec ision 7 41 ( TO· 5) ...... ..• 2 .50
550 P rwel. lon 723 y olla...... . ( DIP) 1.17
556 5 Ti_. fa.tar IN_ 741C _ .•.• 2 .10
5 5 . Dual 741 ( TO-51 . . . . . 1.00
5 6 0 Ph loclt loops ( DIP) 3 .25
5 6 1 Ph lock loop. IDIP I .. .. 3 .25
5& 2 Ph lock loop. (DIPI .. .. 3 .2$
565 1"11 lock loop. ( A) .. , . , . 3 .25
5& 6 dl_ • • _r.lor (TO-51 3 .25
5 6 7 To... d K ader ( A I . . .. , 3 .25

o 702C HI·.r.ln, DC .....1" ITO·51 , . .. , .4 'o 703C R 1". 14 ..ku ( TO' S I , . 1 .00

8 704 TY d IF" 0....... ... 1 .50
709C OPer.tl....1 .....1" (A I • . .49

§709CV 01" . m p (mlo,1 0'1" ) . . . .4 '
710C Dlff.r. .. t l.1 .mp ( AI .4 '
7 11C 001.1 dl". eo....p (A ) ... .49o 723C Volbll . "'II\II.-:or (A ) .•..•.•. .' 5

DO 73301". Yid.o Amp , . , 1 .75
741C "r_c ,. ..om..,...wt.o.. 70. fA ) . 4 9

o 741C Y """I. ..omp 709 ( MI ..; 011" 1 . .4 '
DO 747C Dual 741C ( AI , 1.2S

7 4 8C F"..eq_ .dl. 741C ( AI . 49
o 753 0.;.. Block , ,., .. . 1.75

8
0 709.70' 0 _1 7 09C 10 ' 1") 1 .00

739·739 001.1 . 1 _ pr••mp 1 .9.
741 .741 DOl.' 741C ( A I . . • . . . . . .. 1.00

o pA26S S·W.tt "oll.R. r.cul.t.r , 1.95
DO ULN2300M 01" .mp wltll SCR , I .S0

CA3065 Yid.o Audio . ,. . 1. ..... . , . . 1 .50
/ A) TO . :; or Il I P d u ..1 in l in e p a k

Money-Back
GUARANTEE
on .11 Itema

Drl ..er IE...II Special

5 N7447 5 4 .50 3 ' or 5 1 2 .
5N7447 4 .95 3 for 51 3 .
5N7448 2 .50 3 for 56.
5 N7 4 4. 2 _50 3 ' or 56.
5N7446 2.50 3 for 56.
5 N74 4 8 1.95 3 for $5.
5N7448 1 .95 3 'or $5.
SN7448 3 .25 3 for 5 9 .
5N7448 2.75 3 ' or $ 6 .

Y• • 20
v.. 2 0
Y• • 10
v.. 1 0
Y • • 10
••• ' 0

Y.... ". 10
Y •• U

Y• • ••• U

EST COAST MAKER OF LED'S
4 - M Y5 0 54 'umbo ,..d '0"1, ..e d lit. TO.18 . . _ ...• $ 1. 0 0
I .MY 5 222 ' ..mbo c r . .. I er_.. li te. TO·18 . . . . 1 .49
I· MVS322 ' .. ...bo y. ll o w I y.llow li t e. TO.18 1.9.
4· M V5080 M icro nd d em. red lit. , TO.I • . . . _ . 1.00

MAN-3 e qua l .11 5 R. d

MAN _3M .Qu.l. . 1 2 7 R. d
MAN.4 .qua' " . 190 R.d
MAN ·4 equal" . 1 90 R. d

" R lE r LECTl VE U TE BAR" CMIIl..." .. t LIED R••douh)

7 07". ( MAN· I) . 33 Red Y. . 2 0 5N7447' 3.25 3 for $ 9.

704"" (MAN.41 .33 RM Yes 20 5N7448 3 .25 3 'M $ ' .
SLA.I •• I MAN·l) . 3 3 Red Y.. 20 5N7'447 3.25 3 lor $ 9 .
~.2 • _ ,I . 3 3 Red No 1 5 5N7447 3.2 5 3 fM $ 9 .

CALCULATOR . ",' :""'h ,;witch made b )' O.k

KEYBOARO
~

p. , : -l lp. S PST normally _?~n.
. 24" I amp con lact,;. " II In_

SWITCH KITS - eludes O-to.' (10 lIwitch.. .
white with blac k n um..ralll)

Kit of 17 for $7.SO-:~~~m~d w~~~ ci.t h
":lac;

o 10· p"'. k it. 0·to· 9 only. 3 SO functions blue wi t h white
••m. t y pe •••bo.... • c hurac t .. r ll.

5LA. 3 H Gi.nt .7 0 Red Y.. 2 0 5 N7 4 47 6 .50 3 tOO' $18.
5LA.IIC •• ( MA N· S .33 Gre.n Y... 40 5N7447 5 .95 3 'M $15.
$ LA· 1 2 •• ::I:1 .3 3 Gr. . .. No 40 5N7447' 3 _50 310r S 9.

• Red e po"y c..e. Olhers clear, •• Li troni" and Opc o a '_ p in·fo r -pln
.."uala and elect ri ca l _I'''C'; U MAN·1 o r MAN-4 . • • • LED " dot" m inin g .

DIGIT "DCM'S" · Y.... r co lo.ie. of 5
...cr LED r • • do..tll

SCien tific Devic ... "Dia;i taJ Countin. Modul... .. outpee-
o form any o t her DeM o n tbe m arke t t oday. M o r e '''' a ­

t u rea than ever tt.fo re t Not gaaeoua . not in caod"""'l'nU .
On l y n ot obie but the mode r n LEV. C hou_" f rom a uc h famOlle

$9 99 manufacturers ... Monaanto ' . MAN·t , MAN.4. Lltronlca
. .. , J - • 707 a nd 7 0 4 , Opcoa'. S LA- l Ct he laat 4 bavin.. charac-
hh 10'" t ... heighta o f 0 . 3 3 at no extra c ha . K") . Each kit i n .
IU:AllOl'T l'h;,r . .'\l a k.. . dud... 31< 2" p .e board with flog e • • for a . ' R EE ..d KI!
O MAN. ! .2 7 ". Mo nla ·connector, a ide.mounting d ip 8ocket, LED read out o f
o MAN -4 . 1 1' h , Mo nto )'ou . c hoice, r e a lllt o •• , 3 Ie '., and Mole,. conn ector.
0 7 0 7•.331'1, L1 l ronlea ( Ihia ELIM INATES SOLDER ING YOUR rc-o . ap,d
0 7 0 4 •• . 33 h , L il.ODles .book le t . INCLUDI[S P .C. EDel[ CONN lECTOR _ FREIEI
o 5LA. I· _3 3 II . Op.... • Pin ·for·p in MA.IIi-I.·· P in.fo r·pin MAN.4. e lee. cbu. . ....e .

L1TRONIX.OPCOA-MAN "7·SEG

LED Readouts
All lit 1 4 . p in IC sockets. All 7 ' lIejtmenu, MA.... Ser ies
" al l LED" a nd made b y well·kno... n We s t c cset m tg r.

th..r s Retl e ct i \" e Bar type made b y OP COA and LI _
TRONIX . The R toR..e uve Bar t ype ll a"e low _c o s t v...,;ions
<II the MAN '" e"cept . 3 a chara cter height! If on .· LEL
Mo ws you 10 "" II ....gment. ~t AN ' 1I )'0 01 no NOT ! All
r .....douts O- t o - 9 n llmerals . plull le tt e rs and decimal.
• 'Ol>('ua and Li t ro n i" prod ucl. pin-far- pin " 'place_
m .. n ta ( o r ~IAN'1 .\I AS- 4 . Al l I.. \" TTLcuml.atible.

ALL LED ......racter Color
R EADOUTS _ TYPE 51". DI. pla ,. DIIl'C ;.... 1 M il .

MA N-l equal .2 7 Red
MAN-l A equal" .2 7 RM
MAN·3 .qo&&l . U S Red
MAN·3A equ.I" . 1 1 5 RM
MAN -3M eq_I" . 1 2 7 Red

•. $ 11 . 5 0
8 .88
9 .95

11.50

• With
Spec

Sheet!
• W11" . p-ec . h....t. & tOr a ll ...a d o u ts

MM5311 2 8 . pln. 6 ·dlg;t .
MM5312 24.pin. 4.dlglt .
MM5313 24·pl... 6-diglt .
MMS314 24.pln. 6-d lg lt.
MM 5 316 40.pln. 4 .dig it • •
nor...a l al.r.... I I_I" II.......
..._ " . a la nn. 1 2 · or-24.hr. ... 14.95

NATIONAL EQUALS ON
"DIGITAL CLOCK

on a CHIP"
a. Low u S 88•

POLVPAKS

~
Money Back Guarantee!

P .O. BOX .• 42A LYNNF'IELD.MA,5S , 0 .. 40

1.95
2 .95
2 . 10
2 .05
2 .50
3 .20
3.2 0
2 .10
2 .10
2 .10
1 .20
4 .90
1.20
2 .50

.. . . ~D1 .95
1.95
1 .25
2 . 50
2 .50
2 .65

'HAM'" UHF 400 Me 3 for S10.

HIGH POWER
TRANSISTORS $3.95
y NCA o r equal 2N3t1S2 . 0

~p~. 2 3 watt.. 3 amp".
TO-flO ca se. w ith . tud mtll'.
VCEV rna" e e .

Buy Any 3
Tak. 10"1.
DiIK......1I

INTEGRATEO
CIRCUIT
SOCKETS

B14.Pln. DIP . .. , ,$ .4 5
14.Pln . Wir. Wra p .•59o 14.pln. Side Mount 1 .00

o 1 • •Pln. DIP . 5 0o TO · S 8 or 10·P .. . ' ,2 9



The 1974 Callbook

is here.

@)@@)
, 8 00

allelujah!
Here they are, the Brand New 1974 Callbooks. Both the U.S. and OX Call­

books have been completely updated in these exciting larger than ever editions.

Buy your 1974 Callbooks today and you will enjoy the very latest edition
for 12 full months as the next new ones are a year away. Put it off and only
you will be the loser.

fOR RADIO AMATEUR 116 k
VlRI:~EE Jilca 00 INC.
BROCHURE Dept. B 925 Sherwood Drive

lake Bluff. III. 60044

••

The CALLBOOK is a vital part of every amateur radio station. Over 285,000
listings in the US CALLBOOK and approximately 200,000 in the OX edition make
these two volumes an indispensable reference. Not only do the CALLBOOKS list
QTH's. but they also have page after page of valuable charts, tables and
maps all designed to make your operating more efficient and more fun.

To makes these volumes even more valuable
special service editions are issued each 3 months,
but only to owners of the 1974 CALLBOOKS. which
give complete cumulative updated information for
the 1974 CALLBOOKS.

US CALLBOOK OX CALLBOOK
(less service editions) (less service editions)

Just $9.95 Just $8.95
US CALLBOOK OX CALLBOOK

(with service editions) (with service editions)
$15.95 $14.95

Mail orders add SOc per CALLBOOK postage
and handling.

See your favorite dealer or send today to:
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PROPAGATION CHART
J.H. Nelson

Good (Open) Fair ( D) Poor (0)

January 1974

13 14 15 16 17 Illi 1!21
20 21 22 @ ~ ~ ~

GJ ~ 12.2 lli1 31

e Windjammer

from Reader Service

5
SAT

12

'RJ

11

THUR

109

W ED

1

8

rUES

7

MON

6

SUN

: 73 will be giving away a Windjammer cruise :
: each month absolutely free! It's a vaca tion of :
: a life tim e - 10 Windjammin' days of swimming, :
: snorkeling and prowling uninhabi ted beaches. :
• They'll take you to funny little places wi th •
• •• funny little names ... Must ique, Bequia, Saba, •
• •• Carriacou. Or, to Guadaloupe, St. Lucia, •
• •• Gre nada and Martinique. And the only thing •
: better th an a Windjammer day is a Windjammer :
: night. Soak up a golde n mo on , limbo to a steel :
: band and fall asleep under a star-spangled :
: Carribbean sky. No stuffed shirts, no plu sh :
: reso rts, just a bunch of congenial shipmates :
: heading for adven tu re. :
: All you have to do to win is check off the :
: adve rtisers you are in terested in , on the Reader :
: Service coupon and send it in to 73. We'll do :
• the rest. Each month a winner will be drawn •• •• fro m all the Reader Service inquiries received. •
• •• Mail today!!!! ! •• •
••••••••••••••••••••••••••••••••••••••
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SOU TH AF R ICA
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CANAL ZOIIIE

ENGLAND

HAWA II
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A '" Next higher f requency m ay be usefu l also.
a - Difficult circuit t h ts peri od.

ALASKA

ARGENT INA

A l}STRA LIA

CANAL ZONE

ENGLAND

H AWAII

INDIA

JAPAN

EASTERN UNITED STATES TO:
GMT : 00 02 04 D6 011 ' 0 ' 2 , . 16 18 20 rr

PuE RTO RICO

SOUTH AFR ICA

JAPAN

MEXICO

l'HILIPl"'NES
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I
READER SERVICE

Please either tear out this list of advertisers and send it in to 73 with as many
boxes checked off as you would like to see brochures. data sheets or catalogs . .
. or else make a copy and send that in. Include your zip code. please. Send
money directly to advertisers .

ADVERTISER INDEX

o AAA Sales 49
o Alden 31
o Alpha Electronic Services 28
o Amateur Wholesale Elec. 96
o Apollo 70
* ATV Research 106
o A & W 129-160
o 8abylon 161
o CEPCO 187
o Communications Specialists 95
o Communications Unlimited 164,165
o Concord Commu nications 11
o Control Signal 31
o Cornell 99
o Data Engineering 167

o Dynamic Electronics 99
o ECM Corp 106
o Electronic Distributors 37
o Emergency Beacon 50,75
DErickson 76
o Fair Radio 50
o Freck 99
o GAM 72
o Gateway Electronics 32
o Genave 168
o Godbout 86
o Goodheart 56
o Gregory 80
o Hal 99
o Ham Radio Center 100
o Henry 52, 53
o Hobby Formers 106
o Hv-Galn 162,163,184,185
o ICOM 171
o International Electronics 178
o Jan 56
o Janel 44

o Jefftronics 169
o Jensen 50
o Juge 166
o KLM Electronics 179
o McMahon's Vintage Radio 60
o Meshna 180,181
o MFJ 95
o Newtronics 65
o Nurmi 49
o Palomar'59
o Pavne/Ehrhorn 40
o Poly Paks 189
o Radio Amateur Call book 190
o Regency 34
o RGS 182
o Rohn 54* A P Electronics 59
o Savoy Cover III
o Selectronics 176
o Sentry Cover IV
o Signal Systems 188
o Skylane 99
o Solid State 170
o Space Electronics 106
o 5 & R 172-175
o Stahler 99
o Standard 65
o Teletron Corporation 27
o TPL 46
o Tri Tek 71
o Valpey 90
o Venus Scientific 67
o VHF Engineering 183
o Waller 186
o Windjammer 191
o S. Wolf 50
o World aSL 99
o Vaesu 24

Address' _

City State Zip _

Reader's Service
73 Inc., Peterborough NH 03458

Please Print or Type

Name _

73 Stuff
Digital Control Book 109
Cassette Code Tapes 110

.Jcrdan ! 112
Certificates 113
Subscriptions 114
Books 115
osu Cover II

Call _

not solicited. Correspond

JANUARV 1974
"Reader service Incutrtes
directly to company .

Mail to:

Coupon expires in 60 days . . . . .
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BASSETT

gh efficiency mobile
dporbble antennas
r all amateur bands,
IP, MARS, CB,
.CUR!TY,
IBLIC SERVICE,
'RINE, AND
IVERNMENT USE.

2·6·10·15·20·40·75

Identical size, cost,
and appearance

FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

low weight, low drag,
high strength
fiberglass

Polished
chrome brass
standard %·24 thread

High gain collinear
on 2 meters

MODEL DCA·2M

$29.50 postpaid

in U.S.A.
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Tired of Inflated Prices?

Check Sentry's Pre-Season Offer to hold
down your 2 Meter FM crystal expenses.

68

BUY ANY THREE Repeater or 2 Meter FM crystals at the regular price and
receive ONE CRYSTAL AT 25%OFF!

NO PRICE CHANGE IN THE lAST 5 YEARS - and in somecases, volume
prices have been slashed.

UNCHANGING POLICY OF:
• Warranty - Sentry guarantees any Sentry crystal to be free of defects

in wor km anship for an unlimited time.
• Customer Service - When you buy a Sentry crysta l, service is part of

the package.
• Ease of Ordering - You need only specify manufacturer, mod el and

channel frequ ency. Sentry maintains up-to-the-minute files
on all fi xed station, mobile, aircraft and marine radios.

• One Stop Shopping - Sentry oilers a complete series of amateur,
general purpose, commercial, precision, CB, I.F ., 2M FM,
aircraft and marine crystals (32 KHz to 210 MHz) crystals
to Mil 3098 also .

L-:-:;:;;;:;£s· Fast Delivery - Any tolerance on any crystal, 5 working days for one
Ef' E)(P' f' \S to three crystals. ,/OU o,de< .

OFF \J p..f\ '1' 1 'p. \N~ent sa,/ \lou
' 6~~f'.CE 'Ig~ All of this "PLUS" Inflation Fighting Prices. \u:ead" ',n e.
S oRoER N 13 N\aga1. l

{'l

If you don 't have our 1974 catalog, write for yours today.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

TT PHONE : (405) 224-67BO TWX - 910 -830- 6425 "
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