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4-BTV THRIVES ON COMPARISON!
FOUR BAND-40 THRU 10 METERS

FIXED STATION TRAP VERTICAL
Whether you want-

• one setting for total band coverage
• extra weight and high mechanical strength
• easy assembly and installation
-or just plain performance and reliability-

Hustler is the verified choice!

PERFORMANCE AND MECHANICAL SPECIFICATIONS
• Lowest SWR-PLUS!

• Bandwidth at its broadest! SWR
1.6 to 1 or better at band edges.

• Hustle r exclusive trap covers
" Spritz" extruded to othe rwise
unattainable c lose tolerances
ass uring accurate and permanent
trap reson ance.

• So lid one inch fiberglass trap
forms for opti mum elect rical and
mechanical stability.

• Extra heavy duty aluminum
mounting bracket with low 1055
high strength insulators.

• All sections 1V4" heavy wall, high
strength aluminum. Length 21'S".

• Siainiess steel clamps permitting
adjustment without damage to the
aluminum tubing.

• Guaranteed to be easiest assembly
of any mu lti -band vertical.

• Antenna has %"-24 stud at top to
accept RM-75 or RM-75-S Hustl er
resonato r for 75 meter operation
when desired .

• Top loading on 75 mete rs for
broade r bandwidth and higher
radiation efficiencyI

• Feed with any length 50 ohm coax.
• Power capability- full legal limit

on SSB and CWo
• Ground mount with or without

radials; roof mount wi th radials .

MODEL 4-BTV
WGT. 15pounds

15800 commerce pork drive.

brook park, ohio 44142

Buy Hustler . " . buy the verified choice of thousands!

A "/ ble from all distributors
val ~hO recognize the best!

e .
tromcs

orporotio
Exporter: Roburn Agencies, lnc., New York, N.Y.
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EDITORIAL BY WAYNE GREEN

quite a few d B down in South Africa
and Europe. It seems like some new
work must have been done in the last
twe ntv -c tive years on antennas fo r
75m.

ARTICLES WANTED

A newspaper clipping sent in by
reader Joecks fro m up in Vermont
tells abo ut a ch ap who has hooked up
his pho ne so he ca n turn on his air
co ndi t ion ing by remote contro l.
Hmmrn Seems this chap uses a
To uchto ne pad and has thirty dttter
ent things he can do by remo te
control. Why anyone wou ld want to
turn on his television set by remote
control is pro bably not wo rth a lot o f
co nsiderat ion - the reason is probably
simp le - just t o be able to do it .

The ham applications are many
(obviously) and I think a few of the
73 readers might like to whomp up
something like this, if there are any
builders out there with more time and
ICs than they need to do a minimum
while wa iting o ut their lives.

Some of us wou ld like t o be able to
ca ll home and tone on the 2m rig and
moni tor the local channel - maybe
even be able to ca ll in and casually
describe the process, with just that
right sigh of slight boredom

Tell you what - you build up the
gadget and we'll p ri nt the artic le. And
you think up the clever applicat io ns.

PAYING THE FREIGHT

Inflation is doing fine, as y ou
know. In th e ham rag bu siness we
not ice the f requent increases in paper
prices. p ri nt ing prices. postage and
salaries fo r staffers who go to the A&P
expecting to say WeeeO, but instead
say WOW!

Our subscription rates will inch up
a tad, but this isn' t enou gh. We can't
raise our advert ising rates too mu ch
without hurtin g all of th ose small
companies who depend heavi ly o n 73
to bri ng them customers.

After a lot of thou!jlt - and
figuri ng that a page of ads in 73 will
pay for almost three pages of articles
and news - the obvious so lu tion was
to encourage non -ham advert isers to
help pick up the tab. Since most hams
wear pants" the Haband ad last mon th
seemed like a good start - and we are
very familiar with their amaz ingly
good clothes. We thin k the Haband
pa nts and shoes are one of the best
bargains around, possibly with the
exception of the 73 subscrip tion rate.

The advert ising dep artmen t is work
ing o n a few more surp rises like tha t,
all of which means a thicker magazi ne
for you and a lot more art icles. Oddly
enough, the cost of reaching prospec
tive customers via 73 is incredibly low
- much lower than most companies in
other f ields believe is possible. This
may have someth ing to do with our
running the magazine from one of the
United Sta tes' low ren t districts.
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ANTENNA GADGETEERS ARISE

Not since t he o lden days when Sam
Harris (W8UKS and Wl FZJ I was olav
ing aro und with his 75m bi-sq uare
beams has much been done to develop
gain on that ba nd - at least as far as
the work resu lt ing in any art icles of
value to antenna experimenters.

The fact is that during these unsun
spot days quite a few of us would be
interested in some antenna info for
the lower bands. Has anyone been
work ing o n this? Perhaps someone has
t ried o ut a twin -three antenna on
75m? Let's see some work o n this and
some articles.

I remember all too well how Sam
used to work all over the world on
75m with 50 watts and his bi-square 
and how my kilowa tt and dipole was

2 73 MAGAZINE



-- --

~QQJ-;n§

West
Bill Pasternak WA2HVKI6
14725 Titus St. #4
Panorama City CA 91402

In a recent T.V. Guide interview,
F.C.C. Chairman Richard Wiley stated
that he was opposed to unnecessary
regulation of the broadcast media .
Based on some of the newly proposed
legislation regarding amateur radio, it
is becoming obvious that Com
missioner Wiley and the FCC are
really listening to us and that his
opposition to unnecessary regulat ion
is being extended to us also. There
fore, if no one else has said it yet, a
hearty thank you Chairman Wiley
from those of us who make up the
amateur radio community .

Some of the legislat ion I speak of,
which by t he t ime you read this may
have been enacted, was released in
docket form on July 25 as dockets
number 20112 and 20113 respec
tively. 20112 deals with permitt ing
automatic remote control of amateur
repeaters while 20113 is designed to
ease restrictions against cross - band
operation of repeaters. The latter is
based on a petition filed by the ARR L
(RM 23371 while the former, 20112
can in good part be credited to hard
work on the part of the Southern
California Association and especia lly
its Vice - Chairman Dick McKay
K6VGP.

Late in 1973, Dick approached the
F.C.C. for permission to experiment
with a control system on the
repeater's input channel. In January
of this year , Dick was granted a six
month "Specia l Temp orary Author
izat ion" to experimen t with a semi
automatic remote contro l system on
his two repeaters WR6AAD and
WR6AAE. It took very little time to
prove that the concept was both valid
and viable . But AAD and AAE are
sub-audible tone access repeaters with
limited membership. Could th is same
system work on a heavily populated
open system? A short t ime ago Fred
Deeg K6AEH repeater trustee for the
Palisades Amateur Radio Club,
applied for and was granted an STA to
experiment with a fully automa tic
remote control syste m on t he input to
the club repeater WR6ABB. It was felt
that the PA RC machine with over half
the club's membership using it daily
plus a large number of non club
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members also communicat ing on it
would make for an ideal test bed.
Without being long winded about it , it
worked perfectly I Based on this dual
success, Dick prepared a petition
asking that Part 97 be amended "To
allow for the definition and operation
of automatically remote controlled
repea ter stations"; doing so in t he
name of the Southern Californ ia
Repeater Association. Shortly the re
after, 20112 was released and while it
does not mention either Dick or the
SCRA by name, it does thank those
amateurs and organizations that
experimented with semi-automatic
and fu lly automatic remo te cont rol
systems. Unless I miss my guess, we
here in L.A. are those ama teurs they
are talk ing about. Dick, Fred and the
rest of the SCRA have put in many
long hours on this project, not just for
those of us out here but for all of you.
When 20112 is finally enacted it will
be a gia nt step forward in prov iding
again that rou nd-the-clock operation
that makes the amateur repeater one
of the most valuable aspects of ama
teur radio.

Five days after 20112 was released
your reporter flat on his back in
Ceders-Sinai Med ica l Cente r - Mt.
Sinai Hospita l recoveri ng from an
attack of kidney stones; the seventh
time in the same number of years.
Now ...mile no one likes to go to the
hospital, least of all vours t ruly, there
are t imes when these things cannot be
avo ided. However, Cede rs-S inai is
unl ike any other hospital f have ever
been in and if ever the need arises
again it is the place I will pick . They
seem to believe if you treat a patient
as a guest, carefu lIy cater to a
patient's needs promptly and most
importa nt keep the atmosphere cheer
ful, a person wilt recover a lot more
quickly . From first hand experience I
can tell you that it works, and works
well. Most important to me, the food
they served was not just good but
better than many restaurants I have
freq uented. As to medical ettentlcn, it
was the finest I have ever received and
everyone on the staff went out of his
or her way to make me as comfortable
as possible . This then is my personal
thank-you to those fine men and
women who helped me recover so
qu ickly , and to Denny WA6 LVO for
loan ing me his KP202 HT to keep
HVK!6 on-t he-air wh ile there.

A number of friends suggested th at
I get away fo r a few days to recuper
ate. My physician gave me a green
light as long as , was back in t ime for
some tests. Since Sharon's mom and
dad were vis iting from New York we
decided to make Las Vegas our dest in
a tion. Though I have been there a
number of t imes in the past, I always
flew there via Air-West and never had

a rad io wi th me. This time we drove
and were never out of range of a
repeater, a comforting thou !;tl t when
you cross the Mojave Desert and it 's
about 110 degrees outside. Since I live
in the San Fernando Vall ey it was
faste r for us to head north on the San
Diego Freeway (1 -4051 to the Newhall
area and head out the newly corn
pleted Antelope Valley Freeway ICal.
14). Heading out of town we OSO'd
the AM rush-hour crowd on the
WR6A BE Mt . Wi lson Repeater
(147.435 - 146.401 though once in
the hills along 14 it was spotty . About
20 miles west of Palmdale we lost
ABE comple tely. As we came down
out of the hills and approached the
Palmdale area we were ab le to access
the .16 .76 Table Mountain
Machine located near Barstow. As we
soon learned, WR6AFB does cover a
large section of the Southern
Califo rn ia Desert area along 1-15 and
Cal: 58. We were able to use it from
Palmdale, thro ugh Mojave, Barstow
finally loosing it while going through
Mountain Pass at better than 4,000
feet, desce nding the eastern side.
Scanning the eight available channels
in my Sonar 360 1, I came across a
a s o on .28 - .88. Not having any
th ing to add to the a s o , I just
SWL'ed it into Las Vegas proper.
Arriving at our hotel, we went aRT
for the rest of the day. Since this was
an overnight one day venture we were
on the road the next morning. We
found a machine on .34 - .94 and
after a short a s o there went back to
.28 . .88 and worked some sta tions
there that filled us in on what
machine covers what area of Las
Vegas. .28 - .88 is the home of
WR7ADZ, part of the famous Gronk
Rad io Network . Sitting atop Mt.
Potosi, ADZ has almost phenominal
coverage extending from St. George,
Utah to the northeast and San
Bernadino, California to the south
west. A Quick look at a roadmap will
give you a better idea of ADZ's
coverage than my description here. I
also personall y can verify coverage to
t he southwest at least as far as the
Cajon Pass on the return trip . Now
that's what I call coverage!

WR7AEH on .34 - .94 is the local
coverage machine designed for in
town coverage . I found it could be
accessed as long as t he " St rip" was in
sight from 1·1 5. There are also two
other mach ines in the Las Vegas a rea I
was told. The .07 - .67 repeater
covers north Las Vegas and a machine
on 147.18 - 147.84 covers the
western area. Due to lack of proper
crystals I was unable to use these
latter machines. WR7AEH is operated
by the Las Vegas Rad io Amateur Cl ub
while the two other machines are
privately owned. All machines are
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Scan TV you can see various places
around the world, swap circuits over
the air o r see those items of inte rest
many hams have. Does 2 meters offer
this kind of e xcitement o r do you find
it fun to hear the same people say the
same things every day.

An excellen t way to get started in
Slow Scan TV is the W6MXV kit unit
which is available from Mike Tallant

'for around 100 to 150 do llars,
depending on you r junkbox. This un it
is to ps. Mi ke's detailed instructions,
neat P.C. boards, X·Ray plans, etc.,
make it easie r to construct than Heath
gearl I built much of mine by carry ing
the boards with me, adding parts in
my spare time and then so ldering the
connections at night. Recen tly I tor
warded one of these kits down to
WA2ZDF/CP1. Mike is really do ing
them up neat now...nice packing,
large plans, gosh , it even includes the
sync tuning tubel I don't know how
he manages to break even on the kits.

Want to know more about what
countries are on SSTV? Look ove r the
followi ng list of contacts from one of
the OX leaders, Jack VE3GMT. There
are around 90 countries presently on
SSTV which mea ns DXCC isn' t far
off. It' s looking like the firs t certifl
ca tes will be go ing to VE3GMT,
W8YEK and W4MS. Any other
challengers? What's your DXCC/SSTV
total?

- -- - ---,- ._- H=l ,-,,-,
.... It t_,"" ,"",- ,,

~------

t·· .-- -
Fig. J . SimpJe " ViAlAI Coup!..... SSTV con...ner.

OY1M Farces
QZ41P Denmark
PA0LA M Netherlands
PJ2CU Antilles
PYl DCB Brazil
PZ1D X Surinam
SM0BUO Sweden
VK5M F Australia
VP2AR Antigua
VP2M E Monserrat
K4GXO!VP7 Bahamas
VP9G R Bermuda
V09 R Seychelles
VU25KV India
XE1J M Mexico
YN 3RBD Nlcaraqaa
YU2CDS Yugoslavia
YU5AJ Venezuela
ZF1TV Cayman
ZC1 AOY N. Zealand
ZS6PP S. Africa
ZS3B S.W. Africa
4X4TW Israel
6Y5GB Jamaica
8 RIW Guyana
9K2AM Kuwait
905BG Zaire
9 X5PB Rawanda
9Y4VU Trinidad

Late additions into SSTV:
OA4F JYBAA
HZ 1SH 9V 1RA
YU2CDS W6AXE/KG6
DU1SS AP2AD
OH2KT VK9XX

Incidenta lly , you don't need an
expensive rig to work SSTV: 90 per
cent of the OX sta t ions show on 20
meters exclusively. A single bander
SSB rig and, if you like, a single band
home brew linear amp lifier are quite
sufficient.

- .....

..

Scan Converter
Several Slow Scanners have asked

how Slow-to-Past Scan converted
pic tu res look and if there are any
simple sho rtc uts fo r accomp lishing the
same results. Not really! However a
simple "visual coupler" could be con
structed using an inexpensive closed
circuit (Fast Scan) camera which has a
"channel" rf output and your present
SSTV monitor. Place the camera to
view your Slow Scan monitor screen,
then adjust contrast and brlqhtness for
o ptimum results. A hood or light·tight
enclosure between camera lens and
monitor screen wou ld be advan
tageous in brightly illuminated rooms.
Next, feed the camera's rf outpu t to

W. Germany
Spai n
Canaries
Liberia
Eth iopia
France
Guadeloupe
Martinique
French Oc.
England
Guernsey
N. Ireland
Wa les
Hungary
Switzerland
Liechtenstein
Colombia
Honduras
Italy
Sardin ia
Japan
U.S.A.
Navassa
Antartica
Hawaii
Alaska
P. Rico
Virgins
Marshalls
Norway
Argentina
Lebanon
Austria
Czech
Belgium
Greenland

OJ0CN
EA4DT
EABCI
EL2CB
ET3DS
F6AXT
FG7XT
FM7WW
FOBOO
G3RHI
GC3YIZ
GI3NBB
GW3DZJ
HA7LF
HB91T
HB0NL
HK3CF
HR2HH
11BNT
IS1PEM
JA7FS
W4Y K
KC4DX
KC4USX
KH6HJF
K L7 HAB
KP4GN
KV4CM
KX6DR
LA2BK
LU 7AAG
0 05HC
OE6GC
OK1N H
ONSSV
OX3LP

de WA2HVK!6

Dave Ingram K4 TWJ
Rte. 11, Box 499, Eastwocxl Vii. 50N
Birmingham AL 352 10

Is Slow Scan TV Dying?
Some serious quest ions have been

raised on Slow Scan TV lately which
deserve our utmost consideration. Is
SSTV inte rest dwindling? Why are we
not hearing more ac tivity on the air?
Is it a resu lt of recen tly poor band
condit ions that seemingly isolate
various SSTVers around the world or
are newcomers merely replacing older
enthusiasts who become bored due to
the lack of interesting material on the
air? Is SSTV Interest great enough to
attract commercial manufacturers or
will they, like some o thers, fall by the
wayside? We know many SSTVers are
involved with experimentation more
than actual operation because each
years' knowledge gain is twice the
previous year. We can scan convert
pictures on both ends of a OSO, ASC
II Typewrite messages on a SSTV
screen, exchange colo r pictures and
even span continents with these
pictu res. However, a means of com
munication is only as good as its use .
More imaginative operators would be
enthusiastically received on the air .
Let's all try to work up more Interest
ing pictures (if one picture is worth a
thousand wo rds, let's prove itll and
recruit mo re SSTV operators. Oper
ators with gear ready to move in time
of emergency can prove SSTV's fu ll
capabilities. Bring your tho ughts out
on the air. . .send me your comments.
Let's not allow SSTV to fall in to the
"way out group" category by doing
like so many people today...reading
this, then forgetting it . Do so and
SSTV will surely fade o ut.

open carrier SQ uelch and judging from
those I worked wh ile there, the Las
Vegas area repeaters are inhabited bv
a friendly bu nch of amateurs.

Well, the shows were great, and I
made it home with the shirt st ill on
my back. In fact I even came out a
couple bucks ahead! Most of all, it
was the kind of fun I needed to help
forget the previous three weeks. Good
old New York may call itse lf Fun
City, but Las Vegas is also deserving
of t hat same title. At least in my
book.

Newcomers
Newcomers can now get sta rted in

Slow Scan TV quite easily . Used
mon itors are periodically appearing
for around $200, the same price as
many 2 mete r rigs. Through Slow
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W,E. Parker WBDMR
2738 Floribunda Dr.
Columbus, ou« 43209

phase shift registers inte rdigita ted
amo ng; th e photo eleme nts. a 102
un it two-p hase analog outpu t sh ift
register, an output preamplif ier, and a
compensation amplifier. Charge
coupled devices are a new class of
se m ico n d uc to r st ructu res. When
arrays o f 5 12 by 512 eleme nts a re
commercially available , the resolu tion
wedges on the test pattern will be
distinct from the outer circ le to the
inner circle. . _ . WBDMR

I believe thi s is the first ama teu r
telev ision test pattern reproduced by
t he new soli d state self-scann ing image
sensor. The sensor is a 100 by 100
element charged coupled device
(CCO). Instead of the conventional
vid icon camera tube emp lo yed in
generati ng te levision pic tures, a Fair
c hild CCO-201 was used . The 10 ,()(X)
element self-scanning image sensor is
mo unted in a 24 lead dual-i n-line
package with an optica l glass window.
I believe the CC O's imp act on TV
cameras can be considered analogous
to that of the transistor o n vacuum
t ubes.

The image sensing elements are 1.2
mils by 0.8 mils located o n 1.2 mil
vertical centers and 1.6 horiz ontal
centers. The light sensitive area is a
100 by 100 array of photo elements
which p rovide an image aspect rat io of
4 by 3 , In add it ion, the image sensing
chip inclu des 100 co lumns of two

I

Exciting New Type of TV Tube

SH Y MON ITOfIFront panel and interior view of

OK2PA D's homebrew monitor.

Note- the outstanding workmanship.

• .. K4TWJ

your regular TV and you can view
large, bright p ictu res. Nice, eh?

Slow Sca n TV activity In

Czechoslovakia appears on the up
swing, as reported by Franta, OKlOO.
There are app roximately 15 sta tions
p resently active o n SSTV, w ith
aro und 35 more interested and due to
have gear going soon. The more active
stations include OK1GW, OK3ZAS,
OK2BN E and O K100. Thei r most
popular frequency is 14.230 kHz.
Al though " Telsa" is th eir o nly manu
factu rer and IC availability is limited,
transistors are rather plentiful. Shift
Register memo ries are presently not
available. Prices are high compared to
o ur standards (would you work 7 o r 8
hours to affo rd 3 o r 4 simple ICs?) so
amateurs must have a genuine interest
before indulging in a SSTV venture .
Their mai n SSTV cathode ray tubes
are similar to o ur 5F P7 and use
numbers like 13LM31 , 25QP21 and
18000 86 . The first numbers appear
to designate screen size in centimeters.
Most of the fellows live some distance
apart and work d il ligently bu ildi ng
their gear to reduce unnecessary com
ponents. OK3ZAS and OK2BNE, fo r
example, are gett ing good results from
the W7ABW camera while using regu 
lar vidicons.

Th is mo nth's p ictures are of
OK2PAO's homebrew monitor and
reveal outstand ing workmanship . The
unit uses a 13LM31 and much modi
fied W6MXV circuit. Two emi tter
coupled transisto rs replace a CA3028
IC and sweep circu its are similar to
W9 LUO design. A W0 LM O type video
analyzer is included on the unit's
right. The single tube visible behind
the C.L t. yoke is the high vol tage
recti fier.

A while back , Jack VE3G MT,
suggested a monthly newsletter o n
SSTV. Interested parties could send
info to him and he would get this out
to all act ive SSTVers. He never re
ceived any letters! Co me on now,
aren 't you proud of you r accomplish
ments? How long does it take to
scribble a short note ? We are going to
that same idea in this column, so d rop
me a card now on your new gear , OX
worked, p lanned modifications or
whatever. I'll get this righ t into the
next month 's column so we all will
know mo re about " what's happen
ing."
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Schley Cox WN9LHO
219 Kifgore Avenue
Muncie IN 47305

. , . G3ZCZlW3

WHAT DO YOU SAY?
At 0011 GMT the other night I

called a WNS in answer to his ca. I
didn't get a chance to give him his
479 C s ignal report because he
answered my call with a too lengthy
preamble and then sent " a RM 73
CU L" and then signed off the air. At
0015 I logged an end to my shortest
contact on record o utside the Novice
Roundup.

I know that sometimes we get on
the air and the dinner call suddenly
comes 30 minutes early or the
envelope starts to melt on the final
amplifier tube, but I have a suspicion
that sometimes the super sho rt con
tact is due to one or both operators _
having nothing to say .

Tradition has saved some new ops
from mike fright by dictating that the
RST, QTH and name be sent on the
first transmission ; the rig and antenna
on the second; and finally , heart
warming 73 s and fervent CUL's on
the third and last.

This is unfortunate unless there is a
distinct need for brevity - e.g., con
tests, traffic or emergencies. There is a
lot to talk about even at 5 wpm. I like
to know something about who I am
talking to on the air. Howald is the
other person, what does he (or she) do
for a living, how many states has he

and the International calling Channel
on 145.55MHz. There is also an SSB
calling channel on 144.2MHz. There is
a lot of activity on SSB and in the
summer, OX contacts can be made
over the Mediterranean Sea. If you are
taking a qrp hf rig, you mi!1lt consider
adding a grp transverter module as
described in vhf communications
magazine. This unit would be advan
tageous in most European countries
because a lot of mobile activity is on
SSB using commercial equipment.

Does anybody read this column and
if so what wou ld you like it to cover?
Reader response has been abismal
lately and, if nobody reads this
column then I might as well tum the
space back to Wayne to fill with
something of more interest to you
readers.

Have you heard or worked those
ubiquitous Italian stations on 20
meters lately ? What do you think of
those stations who proceed to spell
out their name, which is ten letters
tong, phoneticall y, twice or three
times, and then the name of their
town, which has twenty letters and
then say "seventy threes"?

Do you realize that they are hold
ing the eso in what is to them a
foreign language? Could you do the
same, say hold a aso in Ita lian or
Spanish.

Italy has a very competent amateur
radio set up. The national club is
called the Associazione Radiotecn ica
Italiana, and they put out a very fine
monthly magazine called Radio
Rivlsta. The magazine contains a
number of original technical articles as
well as the occasional translated one
from Radio Communication or from
CST. It is ful l of advertisements for
Yaesu, Drake, Gladding, Standard,
Ten-Tee, Clegg and locally built equip
ment. Rigs are available for both FM
and SSB on two meters, a band that is
planned for mode sharing, with calling
frequencies, Rny frequencies and
FM channels. The Clegg FM-27B is
also sold covering the range of
144-146MHz. The published address
of the ARI is: Via Domenico Scarlatti
31 , 20124 Milano, Italy . Tel 203192.

Although Italy does not yet have a
reciprocal agreement with the USA, it
does have one with the co untries
comprising the European Common
Market. So if you get a permit from
one of these countries you may be
able to get an Italian permit using one
of your other reciprocal permits. It's
not so complicated as it sounds, for
there is an ONS../W on the air from
the USA, and ONS is the " call are"
allocated to foreign residents or
visitors under the reciprocal agree
ments with Belgium It must be
explained though that this ONB is a
native of Belgium but received his first
ham license in France and was subse
quently issued with an ONS call. I've
also heard a WN call signing Portable
From South America on twenty meter
phone, so strange things happen in the
world of overseas operations.

For those intending to visit Italy on
the most useful two meter frequencies
are the calling channel on 145.5MHz

Joe Kasser G3ZCZ
1701 East West Highway, Apt. 205
Silver Spring MD 20910

ffTRAVEIING-, ';;'.....-• .•
•

••

Oscar 6 orbiting
information for November.

Orbit Date Time longitude
(Nov.) (GMT! of Eq.

Crossing OW

4775 1 0008.7 49.8
4788 2 0103.6 63.5
4800 3 0003.5 48.5
481 3 4 0058.5 62.2
4826 5 0153.4 76.0
4838 6 0053.3 61 .0
4851 7 0148.3 74.7
4863 8 0048.2 59.7
4876 9 0143.1 73.4
4888 10 0043.1 58.4
4901 11 01 38.0 72.1
491 3 12 0037.9 57.1
4926 13 0132.9 70.9
4938 14 0032.8 55.8
4951 15 0127.7 69.6
4963 16 0027.7 54.6
4976 17 01 22.6 68.3
4988 18 0022.5 53.3
5001 19 0117.4 67.0
5013 20 0017.4 52.0
5026 21 0112.3 65.7
5038 22 0012.2 50.7
5051 23 0107.2 84.4
5063 24 0007.1 49.4
5076 25 0102.0 63 .2
5088 26 0002.0 48.1
5101 27 0056.9 61 .9
5114 28 0151.8 75.6
5126 29 0051 .8 60.6
5139 30 0146.7 74.3

ANSWER TO LAST MONTH'S
CRYPTOGRAM

Secret message from kindly editor: Shape up
or else! Tell the damned FCC wfuJr you
think 'e proposedregs.

AMSAT-OSCAR·B before final thema/·
vacuum testing of the spacecraft. The ten
meter antenna (provided by Amatek-Hunter
SPEing) , and 2304 MHz quadrifilar antenna
(furnished by RCA Astro-Eleetl'Ol1k:s Div.)
are on the top of the spacecraft. With the
5pacflCTaft is Elizabeth, XYL of WA3LND.
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18 520 Kenwood 's go every place
• . .. do every thi ng transceiver

The ne w TS-520 is t he t ransceiver yo u ha ve wanted . but
could not b uy until now. It is a non-compromise. d o
everyth ing. go everywhere 5 band transceiver fo r SSB
o r CW that performs equally well at hom e, in an auto
mobile, a irplane. boat or trailer. The T5-520 t ea 
tures b uilt-in AC power supply . bu ilt -i n 12 volt DC
power sup ply, b uil t -in VOX w ith adjusta b le gai n delay
a nd ant i-VO X. Th e price • . . . . . . . . . • . . . $629 .00

,
-- ~ ..- -••' •
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-- ~---..... ----
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IS 900 Kenwood's superb
• state-of-the-art SSB t-an sce lver

.. . the u lt imate transceiver . The promise of the tran
sistor has been fulfil led. Here is the t ransceiver you will
want to own ... whatever yo u have now, get ready to
trade up . Its important features are far too numerous to
list . It s specif ica t io ns are superb . The TS·900 is un
quest ionab ly the best tra nsceiver of its ki nd ever offered .
The price . • . . • • . _.. •. . . _• . __ . • • _ . . . . .. $795_00
PS·900 (AC Suppl y) $1 20.00, the OS·900 $ 140 .00

•
I

I

T·599A Transmitter

The "Twins"
by Kenwood

, .
__. _ -.c.... _.J _.._------- -- -R·599A Receiver

The R-59 9A is the mo st co mplete receiver ever
offered . It is solid state, superb ly reliable, small
and lightweight. covers the full amateur ba nd • .•
10 thru 160 meters. CWo LSB. USB. AM. AM.N
and FM.
The price . .•• .•• • .••. . .• • .. • .• • .•• $459.00

The T·599A is mostly so lid state •.. only 3 tub es,
has b u ilt -in power supply, full meter ing (ALC, Ip.
R F output & h igh voltage), CW-LSB-USB-AM
operation.
The price .. • •.. ............... • . •. $479.00 - -

See the Kenwood line at the followi ng dealers: • ALABAMA I L & T Elect ro n ic Specialties, Birm ingham · ALASKA I
Service Elec tric Co .• Inc ., Ketchika n . ARIZONA I Ham Shack , Mesa - Orbi t Elect ronics. Tucso n - CALIFORNIA I
Com mu n ica t io ns Headq uart ers, Sa n Diego. Gary Rad io . Inc .• San Diego . Ham Radi o Ou tlet . Burlinga me . Henr y
Rad io . Anahe im - Henry Rad io . Los Angeles - Webste r Radio . Fresno - COLORADO I Rad io Comm u nica t ion
Company , Arvada - FLORIDA I Amateur Elec t ronic Supply. Orlando - Amateur Rad io Center Inc.• Miami . Amateur
Wholesale Electronics. Miami - Grice Elec t ron ics tnc., Pensaco la . Ho ll ist er Electronic Sup p ly . Jac ksonville •
GEORGIA I Clayton Communications. Col lege Park .IDAHO I United Elect ron ics Wholesale , Twin Fa lls • ILLINOIS
I Klaus Radio, tnc .. Peoria e INDIANA I Graha m Electron ics, Ind ianapolis . Ho osier Elect ron ics. Terre Hau te . Radio
Dist ribut ing Co mpa ny. Sou th Bend . IOWA I Hobby Ind ust ry , Cou nc il Bluffs . KANSAS I Assoc iated Rad io Corn 
rnumca t to ns. Overland Park . MAINE I Down East Ham Shack · MARYLAND I Electro nic Interna tional Service
Coro ., Wheaton . Professiona l Electro n ics, Ba ltimo re . MICHIGAN / Elec t ronic Distribu tors. Muskegon . Rad io
supply & Engineering Company, Detroit . MIN NESOTA I Elect ro n ic Center, Minneapolis . MISSO UR I I Ham Radio
Center . St. Lou is . Henr y Radio, But ler . MON TANA I Conley Radio Supp ly, Billings . NEW MEXICO I Gene
Han sen Compa ny. Corra tes s NEW YORK I Ad iro ndack Radio . Amsterdam - Ha rr iso n Rad io Corp., Farmi ngd ale, New
York City. Sp ring Va lley . Tom 's Rad io , Jo hnso n City . NORTH CAROLINA I Frec k Rad io , Ashevil le _ Vickers
Electron ics , Du rham . OHIO I Amateu r Electro nic Suppl y. Cleveland . Com munica tio ns Wo rld , Cleve land . Quee n
City Electron ics , Cincin nati . Sreoco Electronics, Day ton. OKLAHOMA I Derrick Electro nics. Bro ken Arrow .
Rad io. Inc.• Tulsa - OREGON I Por tland Radio Supply. Po rt land . PEN NSY LVANIA I Electronic Exchange.
Nort h Wales · JRS Distributors, York . Kess Elect ron ics. Drexel Hill . SOUTH CAROLINA I Accutek , Inc.•
Gree nville - SOUTH DAKOTA I Burghardt Am at eur Center. Watertown . TE XAS I Douglas Elec t ron ics, Corpus
Chri sti - Elect ro n ics Center, Inc .. Dal las . Ed J uge Electron ics, Inc .• Fort Worth - Mad ison Elec t ron ics, Ho uston _
UTAH I Ma nwi ll Sup p ly Co mpany . Sa lt Lake City . WASHINGTON I Amateur Rad io Sup ply Compa ny, Sea tt le •
WISCONSIN I Amateur Electron ic Supply . Milwaukee _ "nets subteCt to ehjn~ *,t houl notoCt



worked, does he buil d or buy, has he
ever visited Indiana (or wherever I
might be)?

One of the important things I like
to hear from other ops is how my
signal sounds. I have heard a few
novices get into lengthy discussions
about signal reports and maybe how
one person's signals are not quite
chirpy but that there is a defin ite
freq uency change du ring key down.

Some amateurs seem to be afraid to
tell the other operator if they have a
litt le chirp or click . There are some
people on the air who either never
wo rk weak stations or they just can't
bring themselves to give an honest 249
signal report.

Most novice ops have to depend on
signal reports from other hams fo r any
idea how their transmitter o r antenna
is performing. Sending an inflated
signal report in hopes of avoiding
embarrassment or insuring receipt of a
much needed GS L card is a disservice
to any operator.

If you feel like talk ing awhile you
may have t o ask some questions of the
other guy before you get the corwersa
tlcn go ing. But if yo u do get a rag
chew going remember to keep the
transmissions short to make sure you
are being copied .

There is very little reason for hit
and run contacts on the novice ba nds.
The AA AL suggests we refrain from
talking about religion , politics or sex
on the air. That leaves a pretty good
selection of things we can and shou ld
be d iscussing.

Schley Cox WN9 LHO

Guest
Editorial
JERSEY SHORE

AMATEUR RADIO SOCIETY

Ye olde editorial staff was sitting
around with a bunch of hams at the
recent AAAL convention. We had
been up and down the three "la rge"
rooms of exhibits, and had sat in on
one forum and part of a second.
About halfway through the second
forum, we started getting internal
signal reports that it was t ime to
refresh and restc ke. Find ing a nearby
oasis, we cuddled around a Tequila
DaisY and t hen no ted that we were
su rrounded by several other hams
intent on the same pu rpose. After
nodding a time or two to establish ou r
mutual relationship in amateur radio,
we gave a password which joined us all

8

into a small congenial group, "Hi
t here, can I buy you a drink?" Several
Tequila Daisies later, we were all well
introduced and seemed to represent
not only the W2 area, but also several
W3 's, W4's and one we.

Discussions began with reaction to
the convention . It must be reported
that aside from two of the fellows
who were involved in part of the
convent ion activity as participants,
the overall reaction was one of
disappoi ntme nt. "Oh. it 's great to
eyeball so many of your o ld contacts"
but it would ap pear that the facilities
were not partic ularly geared to what
one might expect of a convention
which was billed as being national in
concept. Great expectations regarding
what th e major manufacturers were
go ing to unvei l during th is gathering
were dashed as one traveled throu~

the exhibition rooms. Oh there were a
few presentat ions, but the absence of
compa nies such as Drake and Heath
were apparent. One could purchase
touch tone pads and bargain LEDs
(shades of our local flea market) . The
fellow cutting ca llsign badges had a
wait ing line, even the opportunity to
guess how many pieces of junk
(including used cigar butts) were con
tained in a bottle fo r a prize seemed
to draw a c rowd seeking fulfill ment of,
their origi nal expecta t ions. A stranger
to the hobby could easily wonder at
the limited amount of emphasis
placed on other than 2 meter FM.

Another point which met with
accumulated nods of our assembled
group was that several of the forums
and seminars did an excellent job in
present ing programs geared towards
specific inte rests. One of the W3's
no ted, however, that in his opinio n,
some of the interest areas were so
esoteric that the average ham who
enjoys amateu r rad io as an outside
hobby might f ind himself as lost as a
high school youngster sitting in on a
graduate class. This thought was
picked up by tbe we who advised that
he had sat in with the W3, and
although he had professional back
grou nd in the field, he found the
choice of interesting groups was rather
limited . The ad hoc group agreed that
more cho ice on the part o f the general
membership to suggest seminars and
f o ru ms mig h t have engendered
specific areas to be presented which
would have more realist ica lly rep re
sented the broad spectrum and level
of ham interests . The we suggested
that it was the responsib ility of the
member to rise to the level of the
presentat ion or he really couldn't con
sider being a " rea l" amateur. (The fact
t hat he had ceased to sp ring fo r any
mo re rounds was not lost upon the
group, a nd so they gave this arrogance
t he snee r t hat it deserved.l

About th is t ime, o ur group was
graced with the presence of a rath er
fetching YL who soon introduced
herself as a fellow ham from W4 land.
Sharing from our beaker of Daisies,
she also shared a personal view with
us. It seems that although she has
been in amateur radio for quite a few
years and holds a respectable
advanced license, her status in t he
fratern ity is generally relegated to a
subservient level of something classi
fied as " XYL or YL." "Good grief"
she exclaimed, "I can handle a key,
mike or soldering iron as well as most
other hams (the Tech's and Condi
tional's in the group seemed some
what nervous) . Why do the various
groups seem to consider us as peop le
who make sandwiches while ham
act ivity takes place? Why do they
always seem to th ink that they must
advise that YL activities are available?
In point of fact, why do they set up
Y[ groups and nets which defin itely
create a difference in the minds of
many as to the ability of female
amateurs? An amateur is an amateur.
No wonder so few XYL's take an
act ive interest in what seems to be a
male-oriented activity .

"We feel as if we are trespassing into
the 'MEN'S AOOMI" (Noting the
number of Daisies she had consumed
in th is short time , we can attest that
she would fit right into man y of the
radio club meetings we know o f.)

Well, it seemed time to retu rn to
the convention room and so we set on
and said our 73's to the group. Our
discussion had turned to what several
of the members termed , "the attitude
of apathy within the radio fratern ity"
and we fe lt that th is was d iscussion
fo r another day . We admit to thinking
how sad their home clubs must seem
if they were beset with this problem
of membership apathy - and we
betho ught of how lucky we were in
our own JSAAS club. So we merely
smiled and walked out - warmed by
the thought of the upcoming annual
club 1 ic nic .

• The KaChunker WR2ABR

B okReview
WORK ING 1600 METERS

W21MB has a lit tle book out on
GRP use of the 160-1 90 kHz band.
This is NOT a hamband, but one open
(with some restrictions) to anyone
who wants to experiment with it. The
book d iscusses antennas, c ircuits, DX
that has been worked, sked times, e tc .
Send $ 1.75 for the book to Ken
Cornell , Box 721, Westfield NJ
07091 .

73 MAGAZINE
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MAN ILA NOV·S 8f9 ::;/;;,<
South East Asian Net Cohventie .

For info write DU1 JO, p.b. Box 386 )
MCC. Makati , Philip ines. ~

CANTON - NOV 22
Massillon ARC Annual Flea Market

and Auction. Send card for map and
detai ls: Marc, Box 8711 , Canton OH
447 11.

DELAWAR E aso PARTY
NOV 30

Starts 0OO1z Sat. Nov. 30 and runs
for 24 hours. Good news for cos still
needing Deleware on some band . Try
3560 7060 14060 28160 0 ' 3975
7275 14325 21425 28650 or
(Novices) 3710 7120 21120 28160. 5
p ts per Delaware station. 3 for two
cou nties worked or 5 for all th ree
counties. Send logs to K3YHR.

FORT WAYNE, IND-JAN 19
The Fort Wayne Hamfest is January

19, 1975 at Shiloh Hall ('h mi le west
of Ind. 3 on Carroll Bd.} . Flea market,
food. Tickets are $1 .50 at the door.
XY Ls and ch ildren under 12 years
f ree. Tables ava ilable at $1.00 for 4 ft .
Talk in on 28 - 88 and 16 - 76.

STOUGHTON, MASS.
NOV 10

HUG E AUCTION. The Minuteman
Repeater Assn., a club with more than
300 members, wi ll hold an auction
wit h tons of good equipment on
Sunday, Nov. 10, starting at 1PM, at
the Stough ton High School . Bri ng
your own goodies to be auctioned if
you wish (club takes 10% of sell ing
price). Snack bar, refreshments. For
info call Maurice Finer K 1GGP,
Milton MA 617-698-7 198.

Leonard E Booth, 3123 South
13t h, Niles MI 49 120, (ph 684-3578).

W. Kenneth lidman, c/o Walter
Lidman, 12 Irwin Place, Hazlet NY
07730. (ph 201264053711.

on CW in th is 100k Hz, even during
the widest of openings. What little CW
there is normally finds i ts way in to
the phone segment (or should I say
Technic ian segment). Obviously the
lower the f requency the more com
mon the openings and the longer the y
last. Why shou ld the vast majority be
denied for the benefit of the few?
Incentive you say ? NONSENSE! If
the desire were to upgrade th e quality
of the operator the proper way to go
about it would be to dangle something
he wan ts. My proposal is this.

1. Open 50.0-50.01 to all classe s,
CW ON LY. The space ava ilable would
then be in keep ing with th e number
involved.

2. Open 50.01 ·50.1 to PHO
General and above. There would en
be valid reason for the thousands
Technician Class licensees to improve
their lo t by upgrading.

I frankly have reservations in pro
posing the above. I have never felt
that the good of amateur radio was
served by setting off " lower" class
operators to themselves. I know of no
other activity which segregates the
master from the apprentice. The
archer, the bowler, the ball player all
play on the same f ield and learn from
the more experienced. If we must be
divided, let us do it in some reason
able manner. . , .WA0ABI

Authur L. Avillo, 5848 Garden
Avenue, Marysville CA 95401 .

W. J, Elperin WN0LDN, 936 Curran
Avenue, Ki rkwood MO 63122.

HAM
HELP

Alan Kline, 30 King Street , Lynn,
Mass. (ph 617 595·0873) .

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

I f you need help, let 73 know 
don't be bashful - the readers are
solid gold and are anxious to help
you. If you would like to help, let 73
know about that plus your area of
expertise, if any, so we can l ist you
fo r either general help or as a techni
cal advisor.

The following need some help
can you spare some time? Clubs In
part icular take note.

50 MHz BAND
Bill Turner WAGABI
Five Chestnut Court
St. Peters MQ 63376

WB4QSN says August brough t a
number of openings bu t noth ing very
spectacu lar. Joe worked the North
east, plus a few 8 '5. 9 's and 0'5 and
heard the T I2NA beacon a few t imes.
The WB0E LN OSL fin ally arrived in
Margate, Florida mak ing 48 confirmed
for Joe . ..congratul ations are due!
The final comment is a sad one, other
KZ5's report th at Don KZ500 has left
the Canal Zone.

John WA2UON says he has been
reading this column for some months
and has rece ntly gotten ac tive o n the
band. J ohn lives in Castleton-on
Hudson. New York and is interested
in contacting a club in the Eastern
New York area. Anyone with info rma
t ion is invited to con tact John at 1216
Maple Hill Road. . .the ZIP is 12033.

Seven contacts in six new states
isn't a bad evenings work . That is the
record according to Nick WA4ZDP of
Jacksonville, Florida {w ife Diane is
WA4ZDQl. Nick worked Vermont,
Connecticut, Ohio and four other
states during an opening July 25th.
Stations were heard as high as 50.200
and as low as the bottom o f the phone
band. The equ ipment consists of an
FT-1 01 B, FTV650 t ransverter, five
elements at 60 feet wi th a Soectrontcs
00-1 digital readout as frosting on the
cake. Commenting on other local
activity, Nick says " Big AI " WA4H LP
worked VE, KP4 and 30 states in one
month.

SMI RK has passed the 500 member
mark and shows no sign of stopping
there. It is very encouraging to note
the amount of activity generated by a
relatively new organization founded
by a relatively small group . T his group
has promoted 50M Hz operation to a
greater exten t than anything since the
Sunspot peak of the late 50' s. More
power to them and others working
along side to generate the interest and
activi ty the band so sorely needs. I for
one would very much like to see a
close association between the major
Six Mete r organizat ions, SMI RK,
S.P.E.S.M., and t he SIX·SIX Club, lnc
plus the numerous smaller groups in
order to further increase activity,
work for RFI legisl ation, persuade
manufacturers to design and produce
equipment, and represent the 50MHz
fan in FCC matters.

As an example, wou ld it not be
worthwhile to petition the FCC to
allow phone in the 50.0-50,1 band
segment? I canno t recall having ever
heard more than a half dozen stations

NOVEMBER 19 74 9



I .: - -- -- ~ WR4AGf Ashf"lille 6.22-6.82 PENNSYlVANIA
WR' AstleYille G.J1.G.91 WR3ACM Altoona 6.22-6.82_L WR' Burlington 6.07.6.67 wRJAAA Freedom 6.25.6.85
WR4AGC Durham 6.22·6.82 WRJAAB lehigh Valley 6.10.6.10'tREPEATER UPDATE ' WB4QFT DUlham 449.10.444.10 WRJABR MI. HollV Sprin\Jl 6.28-6.88

• - WR4ADT High Point 6.41).7.00 WRJADB Munet 6.22-6.82
~ISTENING 447.9lJ.442.90 WR3ACE New Hollilnd 6.0Hi.6!, 4 76 88 73 70 64 82. _.

WR4AFV High Poill! 6.19-6.79 223.34224.94~ -_. ..-
WR. l illlfin bull 6.01-1.67 444.15-444.15
WR4ABX Luinglon 6.3Hi.91 WAJBKD Philadelphia 6.16-6.7&

222.31)-223.90 WR1ABE Philadelphi. 52.16·52.64
443.31-448.91 448.80.443.80

WR' Manteo 6.346.94 WRJABK Phil.delphia 6.37-6.91

Revision of WRJACK Rnding 52.575-52.6&1
NORTH DAKOTA WR]ACU Philadelphia 52.82-52.38

Recently Published WRIACJ Bismark 6.]46.94 WR3 Phil.delphia 7.6).7.03
WRIAoQ fir.. 6.16·6.76 WR]ABZ Phil .deIph~ 7.6&-7.06

Repeater Atlas
WR]ABX Phil.delphia 22].]4-224.94

OHIO WR]ACI Pine Grove 6.G4-6.64
WB8CXo Akron 7.69-7.09
WR8ACI Athens 6.34·6.94 TEXASDC Canton 6.19-6.79

NEW MEXICO WR' Centr.1 Ohio 6.4&-6.06 WB5AEI Alice 444.10.449.10

WR5ABH Albuquerque 6.91-6.31 WR8ACB Cincinnlti 6.115-6.70 W5CBT Am.rillo 6.34-6.94
444.50-449.50WA5VKY Albuquerque 6.11-7.06 WR8ACC Cincinnlti 7.91-7.39

WR5ACo Arl ington 6.07·6.67WR5ABV C.pibn 6.34-6.94 WR' Cincinnlti 448.9Q..443.90
WR5ABU l Oi Alamos 6.11-6.88 WR8ACP Cleveland 53.15-52.79 WRS Arl ington 7.75-7.15

WR5ACE San Antonio 6.1&-6.76 WR8ABl CI""el.nd 53.15·51.60 WRS Arl ington 449.1Q.444.10

WR5ACM Mt. T.ylor 6.]4·6.94 WB8APD Clevel.nd 52.91·52.68 WA5YUo Austin 449.10.444.10
WR5ACS Beaumont 6.1&-6.76WA8CEW Cleveland 52.96·52.72
K5FPJ Beeville 6.34-6.94

NEW YORK W88CRV Cleveland 6.21-6 .88 WR5ACI Big Spring 6.22-6.12WBICRP C1evel. nd 6.22-6.82WRZAoM Bellmo ~ 6.15-6.85 WR8ABC Qeyeland 6.16-6.76 WRSAEA College Stn. 6.11-6.81
WR1ABU Boston 6.]1-6.91

6.355-6.76 WR5ACo Corpus Christi 6.34-6.94
WR1ADR Buffalo 6. 13-6. 73 449.95-447.95 WRSACT Corpus Christi 6.11-6.1l
WR1ACM Dunkirk 6.25-6.85 WA8BBN Cleveland 6.25-6.85 WA5YVK Corpus Christi 6.28-6.81
WR1ABL Elmir. 6.11-6.70 WSWV Cleveland 6.115·6.715 WR5ABE 0.11" 6.11-6.73
WR2 Hunter 6.18-6.88 WITOA Columbus 52.76·52.515 WR5ABY DalllS 6.18-6.88

444.55-449.55 WRBABV Columbus 6.16·6.76 WA5VKV DalllS 449.00.444.00
123.38-114.98 WRBABR Columbus 6.31 ·6.91 K510P Denton 6.28-6.88

WR1ABD Imica 6.37-6.97 WRBACA Columbus 7.81 ·7.11 WA5YTL Denton 6.31-6.91
WR1ABW Larchmont DSEo WR8A8R Columbus 6.37·6.97 K51Co 0111. 6.25-6.85
WRZADZ Lon,lsland 73-7.375 WRBACV Dayton 6.G4-6.64 WA5YTM FL Worth 6.34-6.94
WR1A8A Lon,lsland 52.64-52.5 WABPIA Dayton 443.75-448.75 6.1&-6.76

7.81 ·7.21 DC Freemonl 6.31 ·6.91 449.1 Q..444.10
WA1KS8 Long Island 6.11-6.70 WR8ABW Galion 6.15-6.85 WA5YUM FL Wonh 53.16·51.56
WR1ACW Long Island 6.145·6.743 WR8ACU Hudson 6.01 ·6.61 WA5YVC Ft. Wonh 448.9B-443.90
W200l Long Island 6.22·6.82 WRBACM Marietb 6.28-6.88 WR5ACW Georgetown 6.16-6.76

6.58-6.82 DC McConnelsville 6.22-6.12 WR5ABJ Housten 6.07·6.67
WR2ACG Long Island 7.085-7.685 WR, Millersburg 6.07·6.67

W5KAB Houflon 6.1 D-6.70
WR2 l ong Island 7.73-7.13 WR8ABS Monroe 6.01-6 .61

K51HK Houston 6.13-6.7J
WR1ACH New York City 6.1B-6.88 WR8ABX Ne.rk 6.ZB-U8

WA5YUB Houston 6.1 S-6.76
WR2ACo New York City 7.69-7.09 WR8ABJ Newcomerstown 6.13-6.7]

WA5YUJ Houslon 6.19-6.79
WlJUP New York City 7.87·7.27 6.]25-6.7] W5PMO Houston 6.25-6.85
WR2ABK New Vork City 7.915·7.]15 K8JHG OI1OM Wl .8 6.28-6.88

WA5LJo Houston 6.31 ·6.91
WR2 New Vork City 444.55-449.55 52.76·52.525

WR5ABX Houston 6.]4·6.94
WR2 New York City 223.26-224 .86 WR8AoC Toledo 6.01·6.61

WR5ABS Killeen 6.34-6.94
444.70-449.70 WRBACT Toledo 6.34·6.94

WR5ACl lubhock 6.34-6.94
K10 GT Nhill York City 449.3Q.444.2O

6.19-6.79
WRS McAllen 6.61-6.76

WR2AAA ""nhattan 442.05-447.05 WRIABU Vandll il 6.15-6.85
W5TJo MiMflI Wells 6.04-6.64

7.73-6.73 WR8ACl V.ndalia 442.85-447.85
K5FPI Mt. Plel5lnt 6.34-6.94

WR2ACO Manhattan 6.41-7.00 KBNPY Willowick 53.70·53.46 WSlUP 0. ... 6.34·6.94
449.30-444.30 WR5ACA Plainview 6.22·6.82

WR2 Norwich 6.07·6.67 OKLAHOMA 6.22.6.94
WR2ACT Dlean 6.25-6.85

WR5ADo Bartlesville 6.16·6.76
WA5RUQ San Angelo 449.20.444.10

6.34-6.94 WR5AoH San Antonio 52.881-52.515
WR2AOF a_go 6.25-6.85 WRS Elk City 6.1&-6.76 6.22-{i.B2
WR2AoC Pnrl River 7.72·7.11 WRS Lawton 6.34-6.94 6.]4-6.94
WA2UWO Rot he5 ttr 6.2S-6 .B8 WRS NOllNn 6.28-6.88 WR5ACL San Anlonio 6.01 ·8.61
WR2ADW R,~ 6.34-6.94 WRSADE oklilhoml City 6.34-6.94 6.2S-6.88
WR2AoN S111t01l 6.40-7.00 WR5ADo Ponca City 6.37-6.97 WR5ABR San Antonio 6.16-6.76

445. ~0-147.00
WRS Still Water 6.13-6.73 WR5AoJ San Antonio 449.10-444.10

WR2ABV Schenectady 6.46·7.06 OREGON WR5ACK San Benito 6.34-6.94
WA2RJX Syracuse 6.04-6.64 WA51UP Temple 6.13-6.73
WR1ACL Troy 6.34-6.94 W7DBS Eugene T1.8 6.10.6.70 WR5ACP Temple 6.22·6.1l
WR1ADW Utiu-Rome 444.2-449.2 K7TBL Eugene 6.16-6.76 WR5A8F Teurhna 6.22-6.1l

6.34-6 .94 W7DFY Grilnts Pass 6.34-8.94 WA5YTN VICtoria 6.34-6.94
WR2ACR W.tertowrl 6.10-6 .70 WR7ADC Klilmlth V.IJr, 6.01-6.61 WR5ABK Woo, 6.21-6.88
WR2 W. ten own 6.16-6.76 WR7ABK Medford 6.34-6.94 WR5ABo Wichita Falls 6.34-6.94
WR2ACN Woodmere 6.04-6.64 WR7ADo Philomath 6.22·6.81
WR1ABW Yonkers 6.31 ·6.91 WA7CHL Portland 6.10·6.70

MORE NEXT MONTH444.45-445.45
NORTH CAROLINA WR7ABE Portland 444.17-449.17 Send any and a ll corrections, updates
WR4AEV Ashnille 6.16·6.76 6.]4-6.94 or new list ings to 73 Magazine,

222.34-12].94 WR7ADI Portland 6.40-7.00 Peterborough NH 03458.
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service
on crystals made especially for you and your rig. If you want reliable,
on·frequency operation, INSIST ON SENTRY.

TT
SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX-910~30-6425
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MCMLXXIV Monthly Ham

THE NEXT VOICE YOU HEAR
WILL BE.• .A HOOLIGAN

MOSCOW - Strange things can ld
heard crackl ing over the Soviet air
waves these days - not from the
hated foreign broadcast but from such
s tations as Radio Demon, The
Diamond, Dragon, Ninochka, Black
Sou l, Sea Devil and Te mpest.

They are all illegally operated inside
the Sovie t Union - mostly by young
radio enthusiasts - and the govern
ment is ta k ing ever more serious
measures to stamp them out. How
ever, with all of the modern electronic
means of tracking down the private
shortwave and ultrasbcrtwave broad
casts, the authorities have found that
as soon as one is silenced another pops
up .

Curt Powell, WB4WAA, makes an adjust
ment to the WR4ABP repealer located at
1300' on the WITN·TV tower at Grifton, N.
C. The 146.1 6176 FM repeater was first
licensed in May 1972 as W4NBR and was
constructed by F N C Repeater, Inc., an
amateur club of 60 members residing

12

But t he fact that the term appli ed
to t hese illega l operato rs is " radio
hooligans" indicates an even more
serious official displeasu re over the
polit ical jokes critic izing the regime,
the d istribution of information
offe nd ing t he government and t he
Communist Party , and the playing of
rock music , which is regarded by the
au t h a r ities as "degenerate" and
" decadent bourgeois cultu re."
The above was reprinted from the Los
Angeles Times and brought to our
attention by Dave W86ZGF.

STUOY OF LOE PHENOMENON

A startling new interpretation of
the rarely observed phenomenon of
" Long Delayed Echoes" is being re
searched by a small gro up of engineers

throughout eastern North Carolina. The unit
is radio controlled via 450 MHz from five
control points. An elevator in the WITN· TV
tower provides easy access for infrequent
maintenance of the solid state repeater
which now uses Iransmit ter and receiver
bo.1tds from a Standard 803 transceiver.

at EMl 's SE Computer Peripherals
plant in Fe ltham, Middlesex, England.

The effect was first invest igated by
radio pioneers in the 1920s.

Led by Tony Lawton, SE's techni
cal manager, the group is setting up an
experiment to test an hypothesis by
Scott ish researcher, Duncan Lunan.

Lawton and his team are conduct
ing t he investigation in their own
time , but with EMl's full bac king.
Even if they disprove Lunan 's theory,
they hope to shed light on a phenone
non that has puzzled scientists for
decades.

The first reports of LDEs was pub
lished in a letter to Nature on Novem
ber 3, 1928 by the lcncspheric expert,
the late Prof. Carl Stormer of Oslo. He
and engineer J orgen Ha!s o bserved
LDEs on transmissions made by Or.
van der Pol using the Phillips experi
mental transm itter PCJJ at Eindhoven
in Ho lland. The frequency used was
9.55 MHz with 15 kW into a long wire
ae rial.

Morse letter "S" was repeated at
intervals of 30 seconds, and received
almost instantaneously by Stormer
a nd Hats. Also noticed was th e fa irl y
common one-seventh second echo ef 
feet as the signals circled the globe,
but other distinct echoes were heard
wit h intervals varying between 3 and
15 seconds.

Two French workers, J .B. Galle and
G. Talon observed LDEs in May 1929
using a 500 watt transmitter on a
wavelength of 25 meters. A de
script ion of t he very long sequence of
echoes with delays between 1 and 30
seconds was published by Galle and
" L'Onde Electrlque" Vol. 9, 1930.

The key lies in the plotting of a
simp le graph fo r each echo sequ ence .
The sequence of transm itted signals is
plotted along the horizonta l axis,
whi le the delay of the echo (in se
conds) is plotted on th e vertic al ax is.

Storme r's seq uence plotted in th is
way gives a pattern which Lunan
points out bears a striking re
semblance to the constellation Bootis.

The graphs for o the r sequences
y iel d plots of many o ther recognizable
stars and constellations.

Overall, the information; if sum it
is, decoded by Lunan is consiste nt
with th e hypothesis that LDEs are
being returned by a space pro be that
arrived in the so lar system from the
star Bootis some 13,000 years ago to
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search for intellige nt life, as mani
fested by rad io t ransmissions.

To ny Lawto n and h is colleagues
p lan to put this to the test by beami ng
transm issions, probably using a high
powered 144 MHz transmitter and a
h igh gain aerial.

PEOPLE'S REPUBLIC
OF CHI NA

The Peop le 's Republ ic of China has
accede d to the International Teleco m
munication Convention , 196 5, but has
made three statements including one
to the effect that China makes reserva
tions on the articles concerning the
assig nme nt and utilization of radio
frequencies in the Rad io Regulatio ns.
In other words there is still no regula
tory backing for repeated requests for
the removal of unwanted broadcast
stations in the amateur exclusive
band, 7 to 7 .1 MHz.

The fo rm of call signs to be issued
by the Chinese administration to ama
teur stat io ns is;

The letter B followed by a letter
designat ing the geograph ical area fol
lowed by a single d igit , and then
followed by the letter A or A with
one of two letters.

The letters designating the geog
raphical areas are listed below:
F - Shensi , Honan
G - Nanking
H - Shanghai
I - Kiangsu , Chekiang, Anhwei
J - Han kow
K - Hupeh , Hu na n, Kia ngsi
L - Chungking, Szechwan , Sikang,
Tibet
M - Yunnan, Kweichow
N -- Kwangtung
0- Canton, Kwangsi, Fu klen
P - Peiping, Tients in
Q - Hopeh . Shantung, Shensi
R - Jeoht. Chahar, Sulyuan
S - Kansu , Ningsia , Chinghai
T ~ · T he nine northeastern Prov inces
U - Sinkiang
V - Taiwan

FCC TASK FORCE HUNTS
FOR HOME RAOIO ABUSERS

No one knows when t hey'll h it
town - it could be tomorrow. T hey
move in u nder a cloak of secrecy and
set themselves up in a lonely motel
room or vacant office. They bring

NOVEMBER 1974

the ir equipment with them, the most
sophisticated in electronics gear. Their
cars are specially rigged wit h tracking
devices. They have a van crammed
with recorders, meters and detectors.
The job takes about a week. They get
what they need and move on to
anothe r town, anothe r sta te .

These are not a band of super
criminals setting up some slick caper.
They come to town to track down the
source of a common complaint from
fam ilies throughout the nation - TV
interference from home radio hobby
ists . The FCC has recently re
organized and expanded a special task
force division, setting up specialized
1D-ma n enforcement teams assigned
to "clean up" mount ing abuses among
operators of the popu lar "Cit izens
Band" radio rigs.
Reprinted from the Sunday
Star-Ledger, Newark NJ.

WB1ETH
A Special Events Station , we 1ET H,

was operated fo r the Bethlehem, NH
Bicentennial the weekend o f August
9, 10 an d 11. Ope rato rs were Mike
Blandin WA1RKH. Chris Hanson
WA lSHO and Bob Daniels WA 10DG.
The station transmitted approxi
mately 35 radiograms, many being
f rom passers-by to friends or re lat ives.
We made approximately 90 contacts
on 15, 20, 40 and 80 meters using a
Ranger and an HW-101. Antennas
were a 120' dipole and a 22' vertical.
Those who contacted we 1ET H are
requested to send a QSL and SASE to
WA 1RKH.

Mike Blandin WA1RKH
Box 25

Bethiehem NH 03 574

RECIPROCAL LICENSI NG
IN ISRAEL

Every rad io amateur who presents a
valid license from h is own cou n try can
receive an Israeli license. At the t ime
of government examinations, he will
be questioned in those specific areas
where it is felt that the technical level
in his own country is lo we r than in
Israel. Dec isions regarding the techni
cal levels will be based upon a com
parison of the syllabus from the ema
teur's own country to the syllabus in
Israel. An amateur who does not psss
the examina t ion, or decid es not to sit

for it , will automatically be issued an
Israeli license that is o ne grade lower
than his original license. Examinations
are currently held in Israel twice a
year during the school vacations of
the holidays Passover and Rosh
Hashana (the Jewish New Year) .

In the case of the U.S.• Canada,
U. K, Austria and Costa Rica, special
reciprocal licensing agreements exist.
Amateurs from these countries may
receive licenses during any period of
their stay in Israel , and they are not
required to sit for any exami na tions.

Amateurs who do not bring equip 
ment can receive permission to
operate every amateur station in Israel
as second operators.

Fur ther info rmation. app lication
fo rms for recip rocal licenses may be
obtained from ;

Ministry of Communications,
Engineering Services
Postbox 29107
Tel -Aviv, Israel

(from R. Kline 4X4NJ)

COUNCIL AVOIOS
ROW WITH HAMS

Belt, California's City Counci l
warded off a confrontation with irate
ham and citizen band radio operators
worrying that rest ric t ive ru les might
be passed by the cou nc il (they were
not considered).

The meeting started off with an
overflow crowd of some 125 persons
jamming the counci l chambers, most
o f them amateu r radio operato rs
alarmed over repo rts that city officials
might consider requiring special
permits as a way of controlling
tra nsmitters interfering with te levision
and r ad io reception and eve n
telephone commu nications.

But a threatened protest never
developed because city officials heard
a report from City Administrator
John Pitts t hat he had contacted
owners of offending transm itters and
they had cooperated fully by
adjusting their sets or dismantli ng
overpowered t ransmission equipment.

T h e cou ncil heeded the
adminis t rato r's recommendat ion to
d ro p the matter, and was immediately
treated to the rare sight of a packed
house cheering their actions.

Courtesy of Leonard R. Fox WA6SXK
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FM REBUTTAL

A GREAT AMPLIFIER

Way ne, I want to tell you about a
great company that I read about in
73. I ordered a 2'meter 15 watt
amplifier f rom VHF Engineering. It is
well engineered and easy to build. I
tested it and found it very stable and
easy to tune up and broad band.

I drive the amp with a T R-22
measuring the power output with a
Bird wattmeter from the front seat of
my car - 20 watts out. Then I started
my ca r engi ne - 26 watts out with a
5/8). whip o n the rea r deck and 52
watts ERP.

Now that's a product that gives you
your moneys worth.

Keep up the best magazine there isl
Ro bert A. Dafter, J r. WB0 FUR

3016 Bristol Court
Blue Springs MO 64015

NOSTALGIA
A nd t o t hink when fi rst

subscribed you were selling lifetime
subs for $25. Keep your head above
water, we need yo u.

WA2MG~

The communicat ions technologies
desc r ibed by G. J . Hanneman
(September, 1974) are exciting. The
sad part is that INe hams remain largely
unaware of what lies arou nd the next
bend in the wire. Communications is
what ham radio is all about. Yet we
tend to think entirely in terms of ham
radio (the far past) p lus a little new
stuff when t he related ICs become
available f rom the surp lus dealers (the
near past).

Hannema n has offered to write a
cou ple of articles on the state o f the
art. By all means, let h im bring us up
to date. But don't stop there - 73
should keep us up to date with regular
articles or even a colum n o n commun
icatio ns technologies.

William W. Creitz K3TJC
Columbia MD

we'll pri nt it". Hmmm...nobody likes
a smartass and so it goes, the good
basic ham receiver you can build
yourself is yet to be offe red . Sure
there is t he specialized CW o r SSB
receiver either for a single band or one
some engineer whipped up with exotic
components o r a squirrily c ircuit no
body cou ld get to work. There must
be someone in your vast circle of
acquaintances in the ham world that
can give us " The 73 Basic Receiver 
you can build it yourse lf."

Oh, yes, how did you get the apple
to move so fast and the bullet to stand
still for the apple to pass throu!tl the
bu llet . ..at least th at's the caption on
the apple/bu llet photo - OK so everv
body makes a mistake.

Best to you and keep up the fine
magazine .

, . ,W4KFK

COMTECI

, y

e v

n
""-""! r

RECEIVER PROJECT WANTED

Ron Pariseau K1VSC

ca refu lly about one of those " DX
Pile-ups." In both cases you will find
the "screwball" who has t o spoil it for
the rest of us. Remember, though,
that we are hams because we love
amateur radio and that there is a p lace
in it fo r all of us regardless of what
class we may hold . No band or mode
is a utopia encr each suffers in its own
way . It is the o bligation of all of us to
build amateu r rad io from w ithin if we
are to survive.

Bill Pasternak WA2HVK/6
Associate Editor-Looking West

THANKS, STEVE WA 10FL

While reading the Septembe r 74
issue of 73, I noticed a letter from a
ham whose ca ll was very familiar. I
refer to Steve Rich WA1D FL from
Revere, Massachusetts.

I was a patient at Chelsea Naval
Hosp ital in 1966 like a lot of o ther
Viet Nam veterans. My dad brought
my PC62B to the hospital fo r me to
use to help pass the ti me. Th is is
where I met Steve.

Steve became very friendly with us
at the hosp ital. He began running
phone patches and messages for the
guys making them very happy. I' m
sure I speak for all the guys when I
say thanks Steve for making our stay
enjoyable l

Your quest ionaire in the back of
the just received 73 prompts me to
write. Yes, there is definitely some
thing I'd like to see in the way of a
construction art icle.

Remember the old 6l6-B07 ARRL
rig? Everybody built o ne. ..at least it
seemed that way back in 1946 when I
first got my tic ket. . .now nobody
bu ilds unless it 's a Heath k it.

What I'd like to see in the way of a
construction article would be a
re c e iver. . .from BO t hrough 10
meters. ..using standard and read ily
availa ble parts, straightforward cir
cuitry and transistors where possible.
I'd like to see th is in the light of a
re-birth of the home-built stat ion
where you can bu ild something that is
at least capable of keep ing up with
what is offered buil t up commercially,
then possibly later, a matching trans
mitter. AM , CW and SSB, of course.

I am not capable of designing such
a rig and I've wri tten to QST every so
often over the last quarte r century
and got nothing. Most responses are
"design it yourself and submit it and

yo u

don I t-

"T"T''' r
I 1 ns I s t t he t

ou
1

Re AI Chapman's (W6MEOI letter
in the September issue of 73. The two
meter FM "growing pains" here in the
South land are no dif ferent than most
other large urban areas throudlout the
country. I can attest to this since I
have had the opportunity to see the
situation on both sides of th e con
t inent and a number of places in
between; In most cases, one repeater,
the one that combines the virtues of
best area coverage with a minimal
number of operating restric tions will
become the congregating spot for the
majority of operators. It will become
the t raining ground for 9 out of every
10 newcome rs to two meter FM. It
was that way back in N.V.C. on the
old WA2SUR and is the same out here
on a number of machines. No ham,
whether he or she has been around
amateur radio for more veers than
they wish to remember or is the
newest of newcomers can be an "A-1
Op" the moment they enter the world
of VHF-FM. Operating technique o n a
VHF repeater takes time and effort to
learn in the same way one learns to be
a champion DXer.

I must, however, take exception to
AI 's suggestion concerning types and
duration of license. One cannot legis
late a good operator in to exlstance. A
ham either wants th e respect o f h is
peers or he doesn't. It is not the class
of license that one holds that makes
h im o r her a gooo operator, but a
sense of self respec t. To ca rry this
further, if a person has no respect for
himself, then he will show little re
spect for others. The ham Who will
"step on you" o n a two meter
repeater is the same type of ham that
will "step on you" while you are
trying to get that "rare one" on 20
SSB. It 's not the class of license that is
at fa ult , but rather the personality
traits of the operator.

Sure, many of our machines get
pl a gu e d by " Ke r r rc h u n ke r's,"
Jammers and poor operators. But a
combi nation of peer p ressu re and the
marvelous ability that we in amateur
radio have to police ourselves usually
works and those tha t are habitual
offe nders eventually change thei r
ways o r just "go away." If there is one
shame to be found in this whole affair
it is that in the p rocess we sometimes
also loose potentially f ine members of
the VHF·FM community due to the
poor first impressions they may get.
However, before you prejudge two
meter FM and its associa ted repeater
ized operation I suggest you think
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WARNING

Fig. 4 of the 3000 volt power
supply article in the Ju ly issue has a
note that says to co nnect the neutral
of the 220 volt (3 wire) line to the
transformer if operating two 110 volt. .. .
onmanes In series.

This is very bad business, because if
one of the line fuses blows you won't
know it . A very slight drop in high
voltage output resu lts that is easily
passed off as line voltage fluctuation,
or is overlooked entirely. The primary
with the fuse that didn't blow takes
the entire load, and will overheat and
burn out if operation is protracted o r
if the transformer is no t greatly over
size.

The reason for th is is that the
transformer primary connected to the
fuse that blew begins to act as a 110
volt secondary winding , excited from
the other 110 volt primary that is sti ll
energized by t he good fuse. If the
upper fu se o n t he diagram blows, the
fan will still operate and the bu lb
Jlqhts. If the bottom fuse blows, the
relay still works .

One fuse blowing (normally only
one will blow in case of momentary
o verload, o r just old age somet imes) is
an extreme case. In the meantime ,
differences in voltage between the two
110 volt sides, and they are never
exactly the same, will cause differ
ences in load sharing between the two
primaries.

It is best not to make this connec
tion. It is best to t reat the two 110
volt wind ings in series the same as if
they were one co nt in uous 220 volt
winding. Indeed , that's what they are,
as far as the transformer operation is
concerned . It's like having a 220 vo lt
winding with a 110 volt tap, when the
two primary ends (o ne start end , one
f inish end) are co nnected togeth er,
with the tap unused.

When the transformer is used on
11 0 volts, the two primaries are con
nected in parallel, and both share the
lo ad equally if the connections are
made properly. They are t reated like a
single heavy winding an d never
individually fused. Simi larly in se ries,
the o nly way to ensure eq ual lo ad
sharing is to leave the "center-tap"
unconnected to neutral, so that in
effect o ne co ntinuous 220 vo lt wind
ing is ac t ive.

Ted Chemin KH6GI

T EETH GIVE FEEDBACK

It was o ne of those cases, my 90
day guarantee was in its last couple of
weeks. One mo rn ing I was talking on
my handheld 2m unit when, "Hey
you have a sick rad io there old ma n,
you have feedback on you r signa l!"
Well, the next day I went back to
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where I bought the unit to get it
repaired. A day later it was back and
there was that feedback again l I took
it over to a friend 's house and we
talked over it with no feedback. I
took a transmission - bang - there
was the feedback . He placed his car
keys near t he mike and t here was the
feedback. Next we t ried it with my
partia l dental p late out and no feed
back. I put a 150pF si lver mica fro m
each side of the mike to ground and
this cleared up the problem. Now I
can wear my teeth and ta lk at the
same t ime.

J.W. Greelak
Ontario CA 9 1762

MONO·REPRODUCER
IMPROV EM ENT S

Having bu ilt the Nona-Reproducer
(K9VXZ Sept 74, 73 Magazine) I
would like to pass alo ng some
imp rovements I made while experi
me nti ng with the u nit.

I changed C1 to .0 1 from .05 to
improve the high frequency response.
The entire assembly was built in a
Pamona box with BNC p lug and jack
already mounted (available f rom Gate
wav Electro n ics, St. Louis) for ease in
co nnect ing and d isconnecting the
unit, a feature valuab le in dem onstra
t ions. Al l parts were mounted o n a PC
board to conserve space and improve
the appearance of the unit . For line
(1) in the original figure I used a piece
of RG-17U coax ial cab le, which I had
in the junkbox , to improve the RF
characte ristics and to eliminate stray
capac itance . This shou ld, of course,
be as short as prectible .

I am now worki ng o n a Stereo
Reproducer, utiliz ing the same design ,
while trying to retai n the valuable
foolproof featu res incorporated .

Michael R. Hanna K8UU O

GREEN SUPPORTER

I've just heard the news and I'm
horrified. Guess this is " old hat" to
you and much could have happened
since the original verd ict was
promulgated . . .1 hope it has and I'm
su re the " gang" is rally ing ro und to
give you support. J ust what form this
might take is d iff icu lt for me to
imagi ne from this part of the world
but I want you to know that I'm a
Wayne Green supporter and if there is
a call fo r some monetary aid, then I' ll
be a supporter aga in .

I realize too that you gave NZART
some real help last year because of my
request - just another aspect of your
efforts in support of amateur radio in
general. So - o ld fr iend - keep on
keeping o n. In spite of all, ever so
ma ny folks are very appreciative of
your efforts over the years and I'm
sure will ex pect you and " 73" to
cont inue to flo urish in t he future.

Good chee r to you and ki ndest to
the family.

Jock White ZL2GX

ANT ENNA

Enclosed is a photograph of, I
thi nk , a rather unique VH F antenna
installation that I happened to come
across recently . Possibly you will be
able to use t his photo in some futu re
issue of 73 Magazine. Hope you can
use it .

Pete Walton VE3FEZ

BACK ISSUES

I received the 36 issues of 73 which
I ordered from the Book 'n Stuff
portion of your magazine. I would
like to say that it was one of the most
enlightning deals I ever got. Just skim
ming through them broud'lt back
memo ries of circuits that we re tried
and, d ue to my ignorance, failed .

Most of them we re fro m my " pre
FM" days a nd, hav ing been almost
exclusively FM fo r the last few years,
I really go t an ed ucation in th e old
tu be circuits. Cu rrently, there are
p lans afoot to put squelch in a con
verted AM rig IDecember '60 page 26)
as the high ly modif ied circu it I
"stole" from a military receiver ain't
so hot.

Again, many thanks for offering
this fi ne selection . At 33t a copy, I
k ind of felt guilty about rip ping you
off. The other books I o rdered we re
also quite interesti ng, especia lly the
VHF Projects for A mateur and Exper
imen ter. "

TNX es BCNU on VHF/UHF FM es
CWo

Carl Hattan KeBZVlKL7

More LETTERS on page 144.
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QSL CONTEST

-
a

--

We have two winne rs this mo nth.
WB9HPT has no t only designed a card
wh ich really stands out o n a wall but
by including illustrations of his other
tnterests.be lets his contacts know
more about himself. We h ave included
the note which our co-wi n ner,
WA9FT H, sent along with h is card. He
receives a free one year sub as well as
WB9HPT. proving th at i t pays to blow
your own horn. If you think your
QS L is some th ing special, send it to
73, QSL Contest, Peterborough, N H
03458. You could win a one year
subscrlptlon .::~.L- _

~-

•

-

. . . WA9FTH

WINNING CARD
Enclosed you will fi nd the winning

entry for your QSL design contest. I
am sure you will notice that this card
design is striking and beautiful. I am
almost ashamed to turn this beautiful
card into you r contest as it is so
obviously superior to any other card
in the world.

4506 K~~lmg r",,1tCtJ
M<Ki!w n WI 53111
0..,. Co•.mr~

Contact 73 11/74

Mfr., Model , Ser. No.
Clegg 27B No l ,72013·1068
STD. 826 MA No 208078
Drake ML·2 No 10582
Sonar FR-2528 No. 21·4250
STD SRC-B51 -SH
No. 9725
STD SRC-707C
No. 2833
TPL PA-6-IDE No. 1092
RP MEA-22 No. 212
Two Larsen Antennas
Swan 270 No. M·252616
STD SRC-146A
No. 208070
Marker Luxury
No 2296
Regency HR-2A 2m FM
No. 04·05632
Coll ins Model KWM-2
No. 13551
Regency HR-2A
No. 04-0787
Kenwood TS-520
No. 840092
CW·520!511S filter
Inoue EC-20 No 1161
1-RF Communicat ions
RF·403·2 VHF·FM XCUR
No. 1277
Sonar 3601 No 1416
SBE Model SB·l44
No. 46316 525 reward
$25 for information for arrest
and convict ion of thief.

Owner
W3BXL
WB2DEW
W3MSN
Doherty

W4NTB

W7DKB
W7BVP/6

WB8NSU

W9JS

WA3TVI

W7JFR

W1PVF

K3YHR
K1UXD

K4KVF /5

Issue
7173
7/73
8/73
12/73

12/73

12/73
2/74

3/74

3/74

4/74

5/74

7174

7174
7/74

7174

Mfr., Model, Ser. No.

Clegg 27B No. 27103-2891

Clegg 27B No. 27104·3498
Drake TR3 No. 12746A
Collins 30L 1 No. 29625
Drake TR22 No. 620272
VHF Eng. 1501 amp
Std. 826M No. 203085
Motoro la Motran VHF Trans

Serial No. DG153W
SBE SB-144 2m FM Trans

Serial No. 720087
Varitron ics HT·2. 146.97MHz

Serial No. 640256
Unimetrics Ultracom-25
Serial No. 090561

Owner

WA1ECF

W9VHD
W9VHD
W9V HD
K3NCL
K3NCL
WA9VNW

WA311D

K3ZPH

VE7AZG

Issue

7174
11/74
11/74
11174
11/74
11/74
11/74

11/74

11/14

11/14
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Motorola MC14534 & MC14536

WaJl.r Seall K$DlZ
73/& Hollywood Drill.
Wet'l ChHf.r OH 45069

Thanks to the response of several of
you readers, I have been selected to
provide you with a monthly update
on the wo rld o f so lid state electro nics.
While I may have my ideas as to what
types of circuits and devices you are
interested in hear ing about, I wou ld
greatly apprecia te a short note, o r
even a OS L card , listing your so lid
state and experimenting interests.
With you r help we can make the best
use o f this space each month.

A growing number of hams are
becoming interested in tone contro l
ci rcuits: repea ter access control,
Touch Tone signaling fo r auto-paten
systems, tone keyed sque lch , and re
mote control of whatever needs to be
co ntro lled.

Mic ro systems International has
developed a series o f telecommu nica
tio n products using monoli thic linear
and digita l ICs together with Tan
ta lum th in and th ick fil m tech
no logies. Of pa rticular interest is the
MH8900 series o f tone gene rators.
This un it requ ires double pole Touch 
To ne type switches in its keying cir
cu it. It gene rates the standard tone
dialing freq uencies o f 697 , 77 0, 852,
941 Hz (low group) and 1209, 1336,
1477, 1633 Hz (high group). Supply
voltage can be between 4.5 and 35
vec. Curre n t req u irements are fro m
7 to 12mA dependi ng o n supply
voltage. Typ ical rise t ime to a speci
fi ed output f requency even when v ee
is swi tched - 5ms max . The tone
generator is cons t ructed in hybr id
form using si licon ICs and the Tanta
lum th in-fil m p rocess developed by
Mic ro-systems. The circuit comp rises
unique, du al, high gain amplifiers with
a b ias and clipping network, coupled
to modified parallel T filters. All
capacitors and all but four resistors are
fabricated using Tan talum thin-film
resulting in a high degree of f req uency
stab ility and close tolerance. The resis
tors in each IC are precisely adjusted ,
with the circui t operati ng, by bu rning
away resistance material with a laser!
Worst case freq uency drift of th is IC is
less than 1.5% when considering the
effects of the temperatu re coefficients
of the passive componen ts, amp lifier
pulli ng, long te rm drift fo r the fu ll
lifetime (greater than 15 years), and
varying supply voltages.

The MH89 13J is being offered fo r
sale by KA Electronics Sales (1220
Majesty Drive, Dallas TX 752471.
includ ing data and application shee ts
for $18.00 (see Sep t. 73, pg. 153).
Further info on th is series of ICs can
be obtained from Microsystems Inter
national Ltd ., Marketi ng Mgr.
Teleco m Products, Box 3529 Sta. C,
Ottawa, Canada K1Y 4J 1.

Other manufactu rers are interested.
in the telecommunication market.
Motorola will soon have available a
CMOS versio n of a Touch Tone s ener
ator. The low power req uirement
shou ld make th is a winner. A CMOS
Touch To ne receiver should be avail
able in the not too dis tant futu re.
More on these as info becomes avail
ab le.

In those areas where Touch Tone
service is not yet available on the land
line c ircu its, some add itio nal c ircu itry
is necessary to interface your tone
signals with the phone line fo r remo te
control o r auto patch use. General
Instrume nts has introduced a te le
phone dialer circuit which could per
fo rm the dialing into a pulsed dialing
phone system. The AY·5-9 100 is pri .
marily intended for p rovid ing a way
to use a push-button phone with a dial
pu lse o nly sys tem. In a radio system a
Touch Tone receiver could take th e
place of the push-button dia l or kev
board. The t ransmission pa th would
be some thing like th is: FM transmitter
modulated with to nes - FM receiver
demodulates tones - tones fed to a
Tou ch Tone decoder - decoder drives
AY·5·9 100-AY·5-9 100 drives transis
tor and dialing relay . The Touch To ne
decoder could be constructed of seven
56 7 PLL tone decoders and some
logic gates.

T h e AY-5·9 100 contai ns fo ur
sto rage registers to sto re the d ia led
number in BCD forma t ei ther in to tal
or partially depending upon the
difference between the d ial in and d ial
out speeds. Pulse repetition ra te, inter
d igital pause, and mark-space ratio are
all programmab le. Outputs are p ro
vided for line pu lsing and mut ing. An
input inhibit is p rovided to a llow
sto rage of one number of up to 20

d igits. This a llows th e o rigina l d ialed
number to be red ialed just by pro 
viding one command signal rather
than repeat ing the dia ling procedure.
The IC ope rates fro m -16VDC and
only requ ires 2 milliwatts of power.
This is a PMOS IC available in an 18
pin DIP. It is avai lable in single quart
t ines for $20.00 fro m Gene ral lnstru 
ments Corpora t io n, Microe lec tron ics
Div., 600 W. John Stree t, Hick sville,
New York 11802. This is qu ite a
sophisticated IC!

TIMERS AND COUNTERS

A flexib le 24-stage ripple binary
cou nter, and a real t ime 5-decade
counter have been int rod uced by
Moto ro la. Capable o f counting fro m 1
to 214

, the MC14536CP PROGRAM
MAB LE TIME R consists o f 24
counte rs with the last 16 stages selec
table by a fou r-b it select code. Real
time event counting can be accom
plished wit h the MC 14534CL FIVE
DECADE COUNTER in continually
update mu ltip lexed d isplays.

By varyi ng th e inpu t clock fre ·
q uency of the MC14536CP Timer a
wide varie ty of t iming intervals ca n be
ach ieved. Using a four-bit binary
select code the outpu t intervals can
also be adjusted to meet the timing
needs of many applications. An on
ch ip monostable circu it incorporating
a pulse type ou tp u t has been included.
By selec ting the appropriate output
alo ng with the co rrec t input clock
freq uency, a variety of t iming inter
vals can be ac hieved. Clock inhibit and
set/reset inpu t are also prov ided. The
fi rst 8 fl ip fl ops may be bypassed if
desired. The maximum cloc k tre
quency fo r th is CMOS is 3MHz at 10
vol ts, and the cou nter advances on the
negative going e dge of the clock pu lse.

The MC 14534CL is a CMOS c ircuit
co mposed of f ive decade ripple
counte rs that have their respective
outpu ts time multip lexed using an
internal scanner. Outpu ts of each
counter are selec ted by the scanner
and appear o n fo ur BCD pins. The
selected decade is ind icated by a logic

Continued on page 139
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Here it is, the FMer's dream, a fully
synthesized trensceiver 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. . .

$1495.00
• Freq uency stabIl ity of 0.0005%
• Bu ur.in tone burst and PL encoders and
decoders
• Built-In touch tone pad
• Full LED Digital readout
• Bu ilt-i n S Meter also serves as VSWR bridge,
power o u tp ut me te r, ba tt e ry ind ica to r,devia t io n
indicator a nd d isc rim ina tor meter
• Audio o utput 4 watts @ 10% THO
• Speaker built-in to left side of cabi net for
rna xunurn mobile receo uon
• Headphone jack for no ise-f ree m ob ile op eration
• Indeo en deru se lectabl e p rioritv c han nel
• Bui lt -in AulO CO 0

• Temperatu re ra nge from - 20 to 170
0

Fah renheit

• Size : 4 " H x 8 " W x 10" 0 WeIght: 10 pounds
• One million channels f1 000 Rec. x 1000
Tra ns.l

hear
everything?

• Opera tes on FM , AM or Modula ted CW

• Built-In DC and AC power supplies
• Frequency range of 143 .5 to 148.5 M Hz In 5
kHz increments
• A u tosca n i n 5 k Hz steps across en t ire ban d ,
w it h adjustable sp eed and frequency l im its

• Sy nthesi zer fl exibi li ty that offers choice of 600
k Hz u p or down, 1 M Hz up or down, simplex,
frequency split , or any nonstandard split
(programmable) all from a single tuncnon switch
• Receiver senSItiVity of 0.35 mV for 12 dB
SINAD o n FM
• Dual power ou tp u t o f 20 watts o r 5 walls
across ent i re band

• Adjacent chan nel rejection (30 kHz) 100 d8
m i m mu m

• Il1"l<lge spurious and intermodulation lE lA) 80
dB mnumum
. 10 po le , 13 k Hz cry sta! f i l t er

140-175 MHz
SYNTHESIZED RECEIVER

18

Now monitor every c ha nnel - a ll 7000 o f them - all
sy nt hes ized - equal to $14 ,000 wo rth of crystals.
That's righ t . you monitor every channel from 140 to
175 MHz. Keep t rac k o f pol ice. fire. ham and m arine
frequencies. Easy-to -read thumbwheel switches set
exact frequency down to 10 kHz . For split
frequency or off c ha nnel there is a variable + o r - 5
kHz fine tuning control. Tunable fr ont end au to 
matically changes as freq uency is varied, assu ring
phenomenal .5 micr ovolt sensitivity . Wor ks o n 12
VDC o r 117 VAC, both cords supp lied .

$399.00

•
73 MAGAZINE



SYNTH ESIZ ED FM TRANSCEIVERS
EBC 144 JR

HEY! T his is like two transceivers in o ne!
Fully synthesized c ove ri ng 14 3 .5 to 148.5 MHz in
5 kHz increments. Standard 600 kHz offsets up or
down aut 0 rna tically . Reverse simplex and
freque ncy sp lit allow totally independe nt receive
and xmi t frequencies. and a priority channe l guard
that switches you back to it as soon as a signal is
detected.

$599.00
• Sensitivity - .3511V for 12 dB sinad, .3 01JV for
20 dB qu let! 09
. 20 watts output
• I nterrnodulation. SPUriOUS and Image 60 dB
rru rumum
• 10 pole x ta l filter
• Frequ ency stabil ity .0 01 %
• S-meter speaker built in
e tnoeoendent selectable priority c han ne l

$199.00

touch -tone

• Scans a ny 6 c han ne ls
- Ind ic ates offsets
• No xtals to buy
• Locks on xmitting channel
• Eas ily added to EBC 144 J r.
• Room for options, i.e. tone burst,
pad, PL encoding
• Easy reprogramming of channels
• In d ividual chan ne l loc kou t

Priori ty channel is functional but with the
added plus of digital read-out of frequency. All
the offset functi ons operate; thus, if the
channel is a repeater with standard o ffse ts, key
the mike to lock onto that chan nel (with
proper xrnitter offset). Of course, any c han nel
can be "locked out" of scan sequence. Those
bright yellow LED digital readouts make night
mobile operatio ns a dream.

-------------------Emergency Beacon Corp.
15-A 3 River Street
New Rochelle , N. Y. 10801

Please send me :
o EBC.l44 $1495.00 ($150.00 depl 0 EBC-145SA
o EBC-144 J, . $ 599.00 ts 60.00 dep) 0 EBC-7000

10% deposit will insure early delivery and guarantee p rice .

II Payment Enclosed 0 BankAmericard No.
rt Send further info. 0 Master Charge No.

(Include four digit No . above name .I
Expires.

$199.00 ($20.00 dep)
$399.00 ($40.00 dep)

Name _
St. Address _

Citv State Zip - - - -
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Charles U n go WA4R SX
2814 S. W. 5 th S tree t
Miami FL 33 135

M uch of what has been writte n about
antennas, includes something about

tuning. Relative to the dipole antenna, the
procedure is to add or subtract from the
lengths of the legs. This is what I am writ ing
about, except that prese ntly I can stand on
the ground and change the lengths of the
legs of the dipole by merely pulling or
pushi ng t he tra nsmission line. T he drawings
are almost complete ly explanatory. They
describe the additions I made to my 40m
Inverted "V" Antenna .

If you study the drawings a moment , you
will see port ions of the two legs of the
antenna pulled into an alu minum pipe,
which ac ts as a shield against pickup and
radiation of radio frequency energy . The
pipe is grounded of course , and each leg of
the antenna is insulated fo r at least 3 meters
beginning at the center of the dipole . I made
my ante nna from an old length of coax
cable. The braid is st ripped from th e center
conductor and insulation in o ne piece, and is

~UY RIN~ AN D GUY WIRE

NYLON PULL E YS TO
M A TCH OIA OF INSUL
WIRE USEO

SECTION OF . , METE R M AST

A L UM TV
MAST Z 7' '''
LONG

COA l( I'ITTI'tGS ' Z LEGS

V IN COA l( CAB L E OUT
MOVE S UP· DOWN INSIDE

CON DUIT

o

00e008

P!.UM8ER S - - _
STRAP

SIDE VIE W OF Cl A IolP

•

Z L EGS OF DIPOLE ANTE.,N~N",Atl:r
( IN SUL ATED)

CAST IRON
SAS H .....EIG.HS ____

NY LON ROPE - -\

~--,,\_ 1/2 )' COAIC FEEDER

ANTENNA
V-- IIII SUL A TORS

GALV IRON PULL E YS

FEE DER CLAMP _-..ji4_

'lIlE TER PIPE

M AST ' I ~ ME TE RS HIGH~J~ ONE l EG OF A DIPOL E

/' 2 1~ METE R ALUM TV
MAST STR APPED TO
AN TE N NA MAST

2GUV WI RES~

2 NYLON PUL LEYS ............"""",

Fig. 1. Overall view of system. Fig. 2. De tails of pulley mechanism at Apex.
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Fig. 3. A look at the actual antenna minus the
supports.

taped to preven t contac t wi th the pipe shie ld
or any other metal part. The center conduc
tor wit h its ny lon cover is ready to be used.

The two wires, at one time ante nna and
at another time transmission line in a pipe,
raised a question in my mind. What would
happen t o t he impeda nce and SWR? Could a
lo w SWR be obtained? There was always a
chance that a comb ination of lengths,
change in position , etc., might compe nsa te
for the variable and unknown impedance, so
I made alterations to my ante nna and gave it
a t rial run. SWR's between I: I and 1:2 were
easy. and quickly secured.

CRICKET 1 ELECTRONIC KEYER
A popula rly-priced IC keyer with more fea tures
for your dol la r. Cricket I i s sma ll in size an d
designed f or the beginner as we ll as t he most
advanced operator. It provides tattgue-free send 
ing and its clean, crisp CW allows for easy
copying at all speeds. Turned on its side, the
Cricket can be used as a st ra ight key fo r man.
ua l keying. Rig ht or left h an d operat ion. ACIDC.

Shipping Weight 3 lbs. $49.95

OTHER EXCITING PRODUCTS INCLUDE
TOUCHTONE TO ROTA RY CO NV ERTER
TOUCHTONE TO TOUCH TON E CONVERT ER
TOUCHTONE PADS
A UTOM AT IC DIALER
A NTI·FALSING TOU CHTONE DECOD ER
AGC A M PLI FIER

Is your t one decoder having p roblems due to in 
put signal variations? If so , eliminate these and
other problems caused by weak, strong or vary·
ing input signals. The AAGC·} will take signal
levels between 50 mV to 5 Volts and feed a
clean roc k stable signa l to any decoder fo r per
feet operation . Give your decoder a ch ance to
decode properly with ou r AAGC·} ampl ifier.

Shipping Weight 3 oz. $14.95 kit
$19.95 wired

DELUXE RECEIVER PREAMPS
Specially made for both OLD and NEW receivers.
The smallest and most powerful s ingle and dual
stage preamps availab le. Br ing in the weakest
signals w ith a Data Pream p. Now w it h im
proved FET's for greater pe rformance.

BAND STAGES GAIN NOISE KIT WIREO
FI GURE PRICE PRICE

DATA
SIGNAL
the latest in station accessories

10 meter Single 25 dB 2 dB $15.50 $IB.50

6 meter Sing le 25 dB 2 dB 515.50 SIB.50

2 meter Single 20 dB 2.5 dB S15.50 SIB.50

2 meter Double 40 dB 2.5 dB 530.50 S36.50

220 MHz Sil19 le 17 dB 2.5 dB 515.50 SIB.50

220 MHz Double 35 dB 2.5 dB 530.50 $36.50

AUDIO AUTOMATIC GAIN
CONTROL AMPLIFIER

_ COAX
CABLE

COA X
_ FITTING

_ INSUL ATED
WIRE OR
TAPED

2 .7SM
ALUM
PIPE
SHIELD
AREA

I

1/2), LONG OF
CHOICE FREQ
OR MULTIPLE OF

Above the 80 and /or the 40.•meter band
t he ante nnas act as harmonic antennas, for
aU higher freque ncies. at least to the limit of
the pipe shield length . Very little change in
length of the legs is necessary to tune to the
exact wavelength desired. It is recom mend ed
that the transmission line be calibrated for
the most use d frequencies so one can shift
from one to the o ther wit hout any trouble.

. . .WA4RSX

Write today for complete details

Data Signal, Inc.
Successor to Da t a Engineering, Inc .

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764
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Address

DIRECT

Name _

To: Wilson Electronics
s.o. Box 794
Henden o n. New.da 89015
(7021 451·5791

Enclosed is $ 0 Check 0 Money Order
o Muter Charge 0 Bank Ameficard

# :~~~M~/~c~~,m~.~,~..~"~.~#~==::=====Ca rd Ex pira ti o n Date
Extra Xta!s

ALL FOR JUST

City and Slite Zip _

Al l orders wi ll be 5h ipped Air Mail w ithin 24 hours after receip t of
order lexclud ing weekendsl. Enclose additional $3.00 for pt'eJM,d
A ir Mail shipping. Nevada residents add sales .u.

Sale ends Octo ber 3 1, 1974

Ship me 1402 SM Special Summer PaCQge

Plus 0 SM l 0 14f QA 0 BCt

• 6 Channel Operation, Individual Trimmers On A ll T X and TR
Xta ls. All Xta ls Plug In .

• S Meter Batt ery Indi cator .
• 10 .7 IF and 455 KC IF Ceramic Fil t er.
• .3 Microvolt Sensitivity For 20dB QT .
• 2.3 Watts Minimum Output.
• Microsw itch M ike Butto n.
• Size 8-7 /8 x '·7/8 x 2-7/8 Inches.
• Weight 1 Ib.4 counces, Less Battery .
• Current Drain Ax 14MA T X 380 MA.

ACCESSORIES,
8M I Speaker Mike $24.00
BCI Battery Charger $29 .95
14 10 A Ampli f ier Mobile Mount $99.00

WILSON 1402SM HAND HELD
2.3 WATT FM TRANSCEIVER

* Rubber Flex Antenna
* Complete Set NiCad Batteries

*leather Case
* Three Sets of Crystals

16n6, 34/94, 94/94, Other Available at $8.00 Pro



WILSON ELECTRONICS

W7GVA designed MONO & DUO BAND BEAMS

NEW IMPROVED
WIDE SPACED 40. 20, 15 & 10

METER BEAMS

QUALITY MONO & DUO BAND
BEAMS AT LOW PRICES

Wilson Electronics offer a complete line
0' Mono & Duo Band Beams. With our
purchasing power on la"'8 quantities of
aluminum and low overhead, we can give
you a rugged heavy duty top quality
beam for a much lower price than any
other manufacturer.

All W7GVA beam elements are constructed
of the finest aluminum available, 6063T832
and 6061-T6 both top quality alloys.

All Wilson Electronics beams have a 3"
0 .0. boom made of top grade aluminum
6063-T6.

All our beams come complete with adjus
table reactance tuned gamma match net
work which can handle 4 KW plus on CW
and SSB.

Model No. WILSON MONO BAND BEAMS
11340 3 ELE, 40 METER BEAM (full size)

Gain 8.5 DB gain . Boom length 38.5 ft. 3" 00 .200 wall to .065.
M240 Z ELE. 40 METER BEAM (full size)

Gain 5.5 DB. Boom length 16 ft. 3" 00 .065 wall.
11720 7 ELE. 20 METER BEA"

Gain 14 DB. Boom length 58.5 ft . 3" 00 .200 wall to .065 wall.
11620 & ELE. 20 METER SEAM

Gain 13 DB. Boom length 50 ft. 3" 00 .200 wall to .065 wall.
M520 5 ELE. 20 METER BUM

Gain 12 DB. Boom length 40 ft. 3" 00 .065 wall.
"420 ... ELL 20 METER BEAM

Gain 10 DB . Boom length 30 ft . 3" 00 .065 wall.
"320 3 ELE. 20 METER BEAM

Gain 8.5 DB. Boom length 20 ft. 3" 00 .050 wall.
M715 7 ELL 15 METER .EA.... .

Gain 14 DB. Boom length 40 ft. 3" 00 .065 wall.
"&15 & ELL 15 METER .EAM

Gain 13 DB. Boom length 32 ft . 3" 00 .065 wall.
.....15 ... ELE. 15 METER sEAM

Gain 10 DB. Boom length 20 ft. 3" 00 .065 wall.
MalO a ELL 10 METER BEA.. . . .

Gain 14.5 DB. Boom length 40 ft . 3" .065 wal l.
"510 5 ELL 10 METER .EAIii .

Gain 12 DB, Boom length 20 ft. 3" .065 wall.

WILSON DUO BAND BEAMS
0862 I ELL 20 & 2 ELL 40 INTERLACED BEA" .

Gain 13 08-20 5.5 DB 40. 800m length 50 ft. 3" 00 .200 wall to .065 wall.
0852 5 ELE. 20 & 2 ELE. 40 INTERLACED BEAM , . . ...

Gain 13 08-20 5.5 DB 40. Boom length 40 ft. 3" 00 .200 wall to .065 wall.
0854 5 ELE. 20 & ... ELE. 15 INTERLACED BEAM

Gain 12 08-20 10 DB-IS. Boom length 40 ft. 3" 00 .065 wall.
01143 ... ELE. 20 & 3 ELL 15 INTERLACED BEAM

Gain 10 08-20 8.5 08-15. Boom length 30 ft . 3" 00 .065 wall.
0B32 3 ELIE. 20 & 2 ELL 15 INTERLACED lIEA"

Gain 8.5 08-20 6 08--15. 800m length 20 ft . 3" 00 .050 wall.
D87& 7 ELL 15 & 6 ELL 10 INTERLACED BEAM

Gain 14 DB-IS 13 08-10. Boom length 40 ft . 3" 00 .065 wall.
DB65 6 ELL 15 & 5 ELE. 10 INTERLACED BEAM

Gain 13 DB-IS 12 DB-I0. Boom length 32 ft. 3" 00 .065 wall .
De« ... ELL 15 & 3 ELL 10 INTERLACED BEAM

Gain 10 DB-IS 8.5 DB-I0. Boom length 20 ft. 3" .065 wall.
If not available from your dealer write direct to factory for catalog or Info rm at ion and fast
servrce. All prices F.O.B. factory. Wilson beams are available at the following dealers:
HENRY RADIO STORES , , .. LOS ANGELES. CALIFORNIA
AMATEUR ELECTRONIC SUPPLY . . . MILWAUKEE, WISCONSIN
AMRAD .. , : OAKLAND, CALIFORNIA
HAM RADiO OUTLET , , .. . . . .. , , , BURLINGAME. CALIFORNIA
HARRISON RADIO , , : . ', , , . . , LONG ISLAND, NEW YORK

ELECTRONICS
Box 794, Henderson NV 89015 (702) 451-5791/6650
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WHAT DOES THIS MEAN?
It means that GENAVE'S outstanding line of Amateur radios is
now available to you at new, inflation-beating prices. A glance
at the new prices confirms that the dealer's discount has been
entirely eliminated, to your benefit. The same fine radios that
you've seen in his shop may now be ordered on a Factory
Direct basis. You pocket the savings. Warranty policies re
main the same: if your new GTX fails within three months
of purchase, send it back. We'll fix it or replace it, fast.

Order TODAY-Orders will be processed
as they are received!

Standard erysta' frequendes in stoek @ $3.75 eaeh:

1 V. Meter 2 Meter 6 Meter
lX RX lX RX lX RX

222.30 223.50 146.01 146.34 52.25 52.38
222.34 223.90 146.10 146.52 52.525 52.525
222.38 223.94 146.12 146.61 52.70 52.60
223.14 223.98 146.16 146.70 52.76 52.64
223.26 224.74 146.19 146.72 52.82 52.68
223.30 224.86 146.22 146.76 52.88 52.72
223.34 224.90 146.25 146.79 52.92 52.79
223.50 224.94 146.28 146.82 52.96 52.80

146.34 146.85 53.15 53.05
146.52 146.88 53.25 53.08
146.94 146.94 53.68 53.16

Canted factory for prices on other crystal frequencies.

Made In U.S.A.

®

USE THIS HANDY ORDER FORM
TO HELP YOURSELF ~

TO GIANT SAVINGS!

General Aviation Electronics, Inc., 4141 Kingman Drive. Indianapolis. Indiana 46226-Area 317·546.1111
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GTX-IOO I 14-M eler FM
100 channels, 12 w a lls

WAS $309.95
NOW

$21995

(Incl. 223.5 MHz)

(Incl. 746.94 MHz)

GTX-200 2·Meler FM
100 channels, 30 walls

WAS $299.95
NOW

$19995

GTX-600 6·Meler FM
100 channels, 35 walls

WAS $309.95
NOW

$21995

(Incl. 52.525 MHz)

GTX-2 2-Meter FM
10 cha n ne ls, 30 walls

WAS $299.95
NOW

$18995

GTX-IO 2-Meler FM
10 chan nels, 10 w a lls

WAS $239.95
NOW

$16995

(Incl. 746.94 MHz) CLIP OUT AND ORD ER NOW! (Incl. 746.94 MHz)

~-~~----------------------I

I :,~~~.,.® GENAVE, 4141 Kingman Dr., Ind ia na polis, IN 46226 73 I
d~J HEY, GENAVEl Thanks for t he nice prices! Please send me:

I
I 0 GTX·600 @$219.95$ _ Olambda/302-MBaseAntenna @ $59.95$ . II

o GTX·200 @$199.95$ Olambda/62·MTrunkAntenna @$29.95$, _

I 0 GTX·100 @ $21 9.95 $ 0 TE-1 Tone Encoder Pad @ $59.95 $ Io GTX-2 @ $1 89.95 $ 0 PSI·9 Port. Power Package @ $29.95 $ _I (l ess batteri es) Io GTX-10 @ $1 69.95 $ 0 PS·1 AC Power Supply @ $49.95 $ _

I and the following standard crystals @ $3.75 each: . $_ I
I Ind. residents add 4% sa les tax: I

Sub-Total $ Cal. residents add 6% sa les tax, TOTAL, $_ _

I All orders shipped post-paid within cont inental U.S. For C.O.D., Include 20% Down. I
I NAM E AMATEUR CALL I
I ADDRESS CITY STATE & ZIP I
I Payment by, 0 Cert ified Check/Money Order 0 Personal Check 0 C.O.D. I

Note: Orders accompanied by personal checks wi ll req u ire about two weeks to process.I 0 20% Down Payment Enclosed. Charge Ba lance To, I
o BankAmericard # Expires I

I 0 Master Charge # _ Expires Interbank # _

L Prices and specifications subject to change wit hout not ice. I------------------------



Peter A. Stark K20A W
196 Forest Drive
Mt. Kisco, N Y 1054 9

The original K20 A W counter.

Latest Counter Update
W hen I first wrote the article "A

Modern VHF Frequency Counter"
back in early 1972, I did n't expect anywhere
near the enthusiastic response it received.
Wit hin a short time I got le tters fro m almost
every state as well as a number of fo reign
countries asking for printed circuit board
layouts and further information. In addition
to the two prin ted circu it suppliers listed in
the o rigi nal ar t icle, several gro ups of
amateurs in various states have gone into
busi ness selling boards at hamfests and club
meetings. In short, there are hundreds, and
perhaps even thousands, of these counters
already in exis tence.

So now, perhaps it is time to look back at
the original design and talk about some
modifications and improvements, as well as a
few hints and solutions to common pro
ble ms. But, there is an o ld Bu lgarian proverb
(or maybe it's Transylvanian or some thing)
which says - "If it works OK, don't louse it
up." In other words, the original design is
still sound, and if you are satisfied wit h its
performa nce, don't change it. Wi th th at
wa rning, here goes.

Where t o get Information

The original article appeared in three
parts: Part I, May 1972 issue of 73
Magazi ne, carried the basic descrip ti on and
parts list. Part II , July 1972 issue, carr ied the
logic diagrams. Part II I, September 1972
issue, had the printed circuit board layouts
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and parts location drawi ngs. The entire
article has since appeared in a Tab book; R F
and Digital Test Equipment You Can Build.

In addi tio n, 73 Magazine in November
1972 had so me correctio ns, and a n artic le by
W9CGI in 73 Magazine for June 1973 had a
variety of suggestions on possible modifica
t ions. The Ju ne 1972 issue of 73 Magazine
had an article o n a separate VHF frequency
sca ler usi ng the same Fairchild IC as the
entire cou nter, but using a slightly diffe rent
circuit. And the March 19 74 issue had an
ar ticle by W4CUG on increasi ng the speed of
the counte r.

At the present time , printed c ircuit board
layouts are available from me if an SASE is
enclosed. Etched boards seem to be avai la ble
from many sources, including the followi ng:
Westrock Repeater Associa tion, P.O.Box
403, Bedfo rd, N.Y., lOS06 ; and D. L.
Mc Cl aren W8 URX, 19721 Maplewood
Avenue, Cleveland, OH 4413S. The former is
our local repeater association which will put
to good use any slight profits it might make
o n t he boards.

Low-Freq uency Input Sensitivity

My original prototype had an input sensi
tivity of roughly 200mV or so on the
low-frequency inp ut, but many readers re
ported being unabl e to ge t anywhere close to
thi s figure. We have si nce bui lt several
counters, and all except one had a sensitivity
of less than 40().SOOmV; but that one bad

73 MA GAZINE



o ne needed al mos t 2V to operate properly.
The original design used a 40673

MOSFET in a direct-coupled circui t which
had only o ne isola tion capac itor - at the'
very input, to avoid upsetting the MOSFET
bias with any stray dc inp ut voltage. It
turned ou t to be a compro mise in an effort
to ge t a si mple circu it, with high input
impeda nce, which woul d work at very low
aud io freq uenc ies. But direct-coup li ng from
the MOSFET d irectly into IC1, the Schmidt
trigger, forced the MOSFET to opera te at
very low drain vo ltage, which is not a very
good idea. With the addit ion of fo ur co m
ponents, as shown in Fig. 1, it is possible to
capacitor-couple the MOSFET to IC1; this
allows the MOSFET to operate in a more
li near portion of its range and provide mo re
gain. Usi ng a 0.1 Ilf disk capacito r fo r
co upling, our unit performed do wn to about
100 Hz with an input sensitivity of roughly
50 or 100mV. The two 1N914 d iodes are
included to protec t the input of ICI from
excessive vol tage deviati ons; theoretically
they should be included, although we have
operated our unit wi thout them with no
da mage to the IC, The 2200n resistor
sho uld be selected, if needed, to make the
input voltage into IC1 approxi mately 1.2V
dc with no ac input.

The printed circu it design has no room
for these added parts, so you will have to
modify it slightly by cutting the copper
conductor going fro m the drain of the
MOSFET to pin 4 of ICI. Connec t th e
capacitor across the break in this co nductor,
and connect the 2200n resistor between pin
4 and pin 7 (ground) . Measu re the de voltage
a t the input to IC1, and if it is much
differen t from 1.2V or so, substitute a
slightly differen t resistor value - lower to
drop the voltage, higher to increase it. All of
t hese components, as well as the diodes, if

•11\1914 ,
0 " ., ,co p" 0:I •

• • eG' 1"1 91 4 2200
I s

m r. •
Fig. 1. A dding the starred components to
the lo w-frequency input circuit (Fig. 3 in
the original article) yields somewhat im
proved input sensitivity.
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WB2CHW's version of the counter.

you use them, should be mounte d o n the
bottom side of the board .

VHF Scaler Operation

Some readers have had trouble with the
scaler portion of the co unter. The Fairchi ld
95 H90 scale r IC costs $16, and so swapping
ICs is not a popu lar troubleshooting meth od
here! There have been a number of reasons
for problems, the main one being that a
sizable percentage of 95 H90's have been
defective right off the production line.
Appare ntly Fairchild had some prod uc tion
problems at the beginning; but rumors have
it now that the presently available ICs are
better, and so we should see fewer and fewer
troublesas t ime goes on .

The first thing you need is a way of
testi ng the 95H90. This is not easy, since
you have to test it under operating cond i
tions and that means building another scaler.
If you know someone e lse who has bu ilt the
counter, pe rhaps you can in te rchange ICs.
Another alternative is to bu ild the VHF
scaler written up in the June 1972 issue of
73 Magazine. To make sure you don't have
othe r problems with the layo ut, be certai n
to use t he same p ri nted circuit patte rn given
in the article; you can make your own or
obtain the small board from one of the
board suppliers listed earlier. If your IC
doesn't work in the simp ler scaler circuit,
then it 's almost a certain bet that the IC
itself is bad. (Two comments about the June
1972 scaler. First, make sure to use a good
stiff 6V battery - a lantern battery is best.
Don't try to use some AA cells, as the IC
takes a lo t of current. Second - and th is is a
long story that I won 't repeat - the resistor
labelled .18K in the art icle is supposed to be
180n.)
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helpful. But if you mount the pot o ff the
board, ma ke sure to use very short leads, a nd
bypass the pot at the board end with a 0 .0 1
pf d isk capacitor.

The scaler ICs are designed fo r use with
negative power supply voltages, with pins 4
and 5 grou nded, and p in 12 co nnected to
-5 .2 V 2.5%. In prac tice, most users reverse
the co nnec tions and then use a +5.2V
supply, since this ma kes it co mpatible with
TT L ICs whic h need 5V. Si nce the allowable
vo ltage range is then 5% above or below
5.2 V, the IC is supposed to wor k at 5V. But
that is not al ways true - we have run across
a number of ICs that needed at least 5.1V,
a nd sometimes even 5.2 or 5.3V. Some
people have fou nd that a slight ly lower
vo ltage , on the o rde r of 4.9 or so , works
better, but that is rare. In any case , if you
fi nd your IC is good but it wo n't work at
5V, try a few tenths more or less . (Note t hat
the scaler in the June 1972 issue of 73
Magazine used 5.3V.) But be careful - the
ECl ICs will eas ily sta nd up to 5.5V (the
cata log says 6, but don 't try it ) bu t the TTL
ICs are doomed above 5.25 or so (not
always, but you've got th irty some ICs on
that board so be carefu l) . Adju sti ng vo ltage
is not very easy with th e lM309K regulator ,
but the a lte rnate power supply in Fig. 18, of
t he origi nal art ic le is easi ly adjus ted u p and
down, and will allow you to find the best
operating point for the 95 H90. If you have
to go above 5. 1V, it might be a better idea
to build a se parate supp ly just for the scaler
ICs, and kee p t he res t of the ICs at 5V.

Power Supplies
If you used the lM309K regu lated

supply, you have already discovered tha t o ne
of the diodes in the c ircuit was shorted. But
whicheve r power supply you used, a
" crowbar" circuit is a good idea. It is simply
a 1A fuse in the 5V power line, followed by
a 5.6V heft y Zener to grou nd. If for a ny
reaso n the regulator should fail , the Zener
bl o ws the fuse . As to other problems - o ne
reader got an l M309 K that oscillated - the
counter did very strange things as a result.
The proble m had so mething to do with parts
placement ; we final ly go t it to stop by
removing the 0. 1 pf d isk capac itor at the
ou tput of the power sup pl y . Still haven't
figured out why .

- -

.......::---...J..

-
•

And one built by K5PQR.

A nd by Don Hoos.

An interesti ng sidelight is that many
readers wrote me to say tha t the 2N 577 1
specified in the sca le r doesn't ex is t. Though
it is Iis ted in th e All ied ca talog and shouId be
availa ble fro m any Fairch il d distr ibutor,
some how it seems hard to get. Fortu nately
there is nothing magic about it , and many
sil icon PNP switc hing transis tors will work
just as well as long as they go up to high
e nough freq uencies - for example a HEP52
or HEP715.

We have also found that the 95 H90 IC in
the scale r is very temperatu re and vol tage
se nsitive. In normal operation it runs quite
warm, almost hot. You can pu t your finger
on it, but someti mes it is not very pleasant
to keep it there for lo ng. Hence , if you
adjust the bias pot in the scaler while the
unit is col d, it will not work well after
every thing warms up . The bes t solu tion is to
cement a small alu minum heats ink to bo th
scaler ICs and let everything heat up before
adjust ing the bias pot for best sensit ivity .
Mour ung the bias pot o n the outs ide o f the
case, o r a t least making sure you have a small
access hole in the case that you can stick a
screwdriver through to adjust it is also very

WA9FCM's versio n.

•
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Four views of WB2UKP's version.

,

sta nce , W4ZUS found it held within 5 cyc les
a t 10 MH z for several hours (and sugges ted a
tubu lar t rimmer fo r adjus tmen t, as th e lead
screw gives a vernier effect for adjustme nt);
K7DTS/1 fo u nd it held withi n 20 cyc les.
Others decided that an oven would give

Occasionally, the LM 309K docs not regu
late its outpu t vo ltage drops below 5V.
Assuming th at you don't have a shor t which
draws excessive curre nt, the rea so n is pro
bably that the output voltage from the
recti fier is too low. A 6.3 V filament tran s
for mer in the powe r supply p ro vides an
input into the regul ator o f about 9V, whi ch
is ju st above the minimum that the LM 309K
needs. Occasionall y we get just the right
comb ination of low tra nsfor mer voltage
along with a slight ly weak regulator, and
then it just stops regulating. The so lu t ion is
to try a different LM309K or a larger 6.3V
transformer. The best solu tio n would be to
use an 8 V transformer, but these are hard to
ge t. Don 't do what one reader did, though,
running into this problem, he simply
switc hed to a 12.6V transformer, which gave
him a lmost 18V into the regulator. Even
though the LM309K was mounted on a
gargantu an heat sink, I burned my finger on
it when I accidenta lly touched it. It wor ked,
though.

The final problem is with the ad ju stable
power supply in Fig. 18, o f the o riginal
article. About three or fo ur readers found
that it did a bso lu tely nothing when th e
scaler ICs were plugged in . As long as the
95H90 was unplugged, everything worked
fine. But plu g in this IC, and the 5V line
went to OV. Absolutely dead . Sh orted IC???
No!

WB2AAQ finally found the so lu t ion with
his power supply, and his so lu t ion has
worked for o thers as well. The problem is
caused by the fairly h igh current drain of the
9 5H90, combined with a high input offset in
the 741 op amp used in the regulator. With

the heavy load o n the 5V line, the o utput
voltage fr om the supply starts rising rather
slowl y. As soon as the voltage re aches a few
tenths of a volt, the 741 looks at it and
decides that the o utput voltage is too big 
and promptly turns everything off again .
WB2AAQ's solu t io n was a very simple o ne ,
connect a 1 megohm resistor from ground to
one o f the 741 IC pins - pick whichever o ne
makes the thing work .

Reference Oscillator Stability

Most cou nters bui lt seem to have a very
stable timing reference oscilla to r. For in-
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Fig. 2. Connecting the International Crystal
OE·] 0 Oscilla tor to th e crystal oscillator
(see Fig. 7. of the orignial article).

better accu racy (WA\'lABI suggested that
Gateway Electro nics in 51. Louis had a
number of Coll ins 10 MHz crystals in 28V
ovens fo r $2.50). But t here were a few
readers who found that th e crystal reference
osc illator drifted very badly during warmup,
though it seemed to settle down after 15
minutes or so .

The problem here seemed to be a crys tal
which had marginal activity, so th at even
small cha nges in operating parameters would
resu lt in a great change in frequency . A
possi ble solution wou ld be to get a good
qual ity crysta l, suc h as the HA series crysta l
from International. But fo r just a few dollars
more there is an excellent solu tion to the
whole problem which works so well that I'm
sorry I didn't think of it earlier.

For $19 you can order from International
Crystal an OE-lO oscillator assembly, which
is a complete osci llator, with crysta l. If you
specify 5V operation, they will even put it
o n frequency for you and give you a listing
of drift against temperatu re. The u nit I got
was cert ified at 10.000026 MH z at _10°C
(140 F), 10.000004 MH z at +25°C (77° F),
9.999958 MHz at +60° C (140° F), which is
rough ly .5 Hz drift per degree Fahre nhe it.
The rated tempera ture stab ility over the
range from -10 to +60°C with respect to
"room temperature" of 2SoC is given as
0.0005%, while the tolerance as shipped is
with in 0.0001 % at 25°C. All of this in a
metal can roughly an inch sq uare! No need
to resort to ovens; in fact I didn' t even
bother to readju st it afte r rece ipt, si nce it
seemed as close as I could use . And con
nectin g it to the counter is done with three
wires, as shown in Fig. 2. It is only necessary
to lift o ne end of a 220Q resistor off the
board , and connect to it. Although the 33 pf
and 14pf capacitors and th e crystal could be
removed from the board as they will no
longer be needed , I decided to leave them

Contro l Circuit Operation

Two types of erratic operation of the
co ntro l circuits have been observed by
readers. In one case, observed by two or
th ree persons, the reset circuit so me times
opera tes sluggishly or not at all; th is is
remedied by increasing the value of the
1OOpf capacitor connected to pin 3 of IC32a
(5ee Fig. 10, of the original article) to a
larger value such as 200 or 500pf.

Ano ther interest ing malfunction was
fou nd and solved by W2CLL; I have since
run across about three or four other
counters with the same problem. In Bob's
unit, when in the Hz position, the counter
would provide the correc t read ing for one
second, fo llowed by a second of 00000,
rather than showing the correct reading fo r a
fu ll two seconds before the next upda te.
This was caused by an extra strobe pulse
sneak ing in at a time it should n't.

As shown in Fig. 11, of the o rigi nal
artic le, the 5 and RC (or CR signal, as it is
called on Fig. 10), should be exact opposites
of eac h other. But t his isn't so, since the RC
signal has to t ravel th rough a few more flip
fl ops t ha n the 5 signal in the Hz posi t ion. As
a result, the 5 signa l gets to IC32d sooner
t han it should, and forces IC33b to q uickly
set and reset at a time when it should stay
reset; this, generates an ex tra strobe pu lse at
the wrong time. I mus t apologize fo r th is
lillie mi sta ke in the origi nal desi gn, bu t
fortu nately it only happens with just the
ri ght comb ination of ICs; hence o nly a
handful of units actually have had the
problem. The so lutio n is very si mple - slow
down the 5 signal by putti ng a 470pf
ca paci tor from IC31d pin 11 to ground.
Actually, anything that slows down the 5
signal a little will work, including a small
capac itor fro m anyo ne of the pins of IC3 3b
to ground.

Readout Select ion

Whe n I wrote the origi nal art icle, I
correc tly predic ted that the price of LED
7-segment displays would drop by the time
the article appeared in print. It is now
possible to get LED5 for as little as $3 a

just in case I wanted to swi tch oscillators in
the futu re.

cnoe
14 pF
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FAST SCAN
AMATEUR TELEVISION

NOW you can enjoy FSTV at reasonable
cost. NOW available a COMPLETE FSTV
equipment line:"
.. u.s. made with parts available from your local electronic

parts dlstrl butor.

TV CAMERA
MODEL AC-IOB

• DUAL OUTPUTS

• VIDICON

• BUILT-IN POWER SUPPLY

• HIGH RESOWTlON

• SOLID STATE

'F!"v- - - - ...,
TV XMTR

MODEL! AX-2A

• VIDEO MODULATOR
1----... AUDIO MODULATOR

.ANTENNA RELAY

• BUIlJ'-IN POWER SUPPLY

• SOLID STATE W/UHF
TUBE FINAL

RF MODEM
MODEL.AM-I A

y
I
I
I

I--.J

,-----,
I , ... ------ ..... I

: ~ I • RF PREAMP

I: STANDARD: • UHF-VHF CONVERTER

I I TV RECEIVER I I- • • VIDEO-VHF MODULATOR
I I

I '-- - - - - - --) I • BUILT-IN POWER SUPPLY

L J .SOLID STATE

For detailed technical information and pricing-write to:
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Dept AMTV
AD. Box 1/2 A, RR 2

Bloomington, Indiana, 47401
31
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Other Modifications

Several readers have asked for a modifica
tion to extend the range to at least 450
MHz. As the cheapest lC to do the job right
now costs $55, I have not even th ought
about it twice. Pl essey makes a fl ip flo p that
goes above 1000 MHz, bu t costs over $100 ;
all of you readers out there are inv ited to try
your luck with these - not me. It should be
possible to build a flip fl op th at goes to 450
MHz out of discrete components (tunnel
diodes, perha ps), - but th at appears to be a
difficult job.

Several readers have suggested that the
first decade divider in the counting circuits

. , ~

Fig. 3. Connection of a com mon-ca thode
LED readout [0 a 7448 decoder-driver.

Several readers have asked how to inter
face Nix ie tubes with the counter; although
this is not recommended , a layout for Ni xie
tubes (using unknown Nixies with wire
leads) is avai lable from me for an SASE.

A number of readers have asked how to
add three more readout indicato rs to the
counter. This modification is not recom
mended to anyone who has to as k how to do
it. First of all, the drive requirements for
strobe a nd reset pu lses are marginal, the
power supply is marginal and the extra three
indicators don't reall y tell you a ny th ing you
didn't know before. In fact, th e extra
indicators will o nly read when in the Hz
position anyway, since the counter is not
fast enough to read out in more than 5 digits
in the kHz position. Hence you are auto
matically stuck wait ing two seconds for a
reading, when in the kHz posit ion you could
have had the same reading in a tenth of a
second . Finally, it requires major changes to
the printed circu it board, and hence seems
more effort than it is worth.

piece, which is less than the compara ble
incandescent readouts. Hence a number of
th e cou nters have been bu ilt with LED
readout. But this has led to two problems .

First, the Numitrons generally sold for $4
o r so are priced very close to their list price,
hence you are probably gett ing a new unit
that has passed all the inspectio n steps. On
the other ha nd , t he $4 or so LED is
probably a rej ect o r at least has a question
able origin. That means you may get a dud.
Watch ing out for words in small print like
" no cha nce to test them" etc., is a help, but
even that doesn't work. I paid $7.95 each
for my Litronix LE;Ds in the original
cou nter; so far three of the five have gone
bad, and all in the same way - the element
has shorted out to the dec imal point, with
the resul t that the decimal point lights
instead of the e. And o n top of it all, it has
been difficult to get replacements cheaply,
since unti l recently you couldn't tell
whether you wou ld get the Litro nix, an
Opcoa, o r perha ps a Monsanto unit when
you ordered the $4 special. Since the num
bers look a bit different, the o nly way to be
safe was to get a new set of all five.

The second problem is that LED readouts
co me in basically two types - th ose wi th
common anodes, and those with common
cathodes. The 7447 decoder/drivers used in
this counter require the common anode
LED, and will not work with com mon
ca thode LEOs. The common cathode units
can be driven with a 7448 decoder/driver,
although the 7448 was not designed for that
purpose. Use the circuit of Fig. 3 if you
choose to use common-cathode LEOs. Since
the pin numbers o n the 7447 and the 7448
are the same, no changes need be made on
the main pc board. The d isplay will be a
little dimmer than a common-anode LED
with the 7447 but don 't reduce the values of
the 68D-ohm resistors as th is may damage
th e 7448 driver. (Another LED read o ut,
contain ing an array of dots, isn 't seven
segment and therefore would require large
changes in the counter board - don 't use it
u nless yo u are will ing to change the layout.)
Si nce most of the LED adve rt iseme nts co m
pa re the LEOs so ld with the Monsanto MAN
series, Table 1 gives some information on
these units.
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• . .TPLVHF-UHFpower
amplifiers

TPL brings you the finest amateur RF amplifiers
for VHF FM available today. Only state-of-the-art
techniques in circuit and semi conductor technology
make an amplifier of this quality possible.
The amplifying transistors are of the balanced
emitter silicon power type. Each one is indi
vidually checked for power output and reliability
during mismatch conditions. They are operated
well within the factory's suggested limitations for.,
added reliability and life . Most circuitry is of
micro-strip technique for stability and broadband
characteristics. Antenna switching is accomplished

through the use of a specially selected RF relay
... activated by only one watt of RF power
through an RF sensing circuit. During receive,
the antenna by-passes the amplifier and is fed
through the relay to the transceiver. Also of note is
a reverse voltage protection diode which protects
the power transistors from destruction in the event
the amplifier is connected to the wrong polarity.
TPL amplifiers are simple to install and fool-proof
to operate. With proper care, they will provide a
lifetime of dependable service.

DID YOU KNOW...
TPl is the largest manufacturer of accessory solid state RF power amplifiers in the world.
TPl commercial amplifiers are used and recommended by every major manufacturer of
commercial communication equipment.
TPl's engineering staff contributed to the development of RF power transistors from their
earliest inception.
TPl offers the broadest selection of RF power amplifiers.
TPl offers the highest quality RF power amplifier available.
TPl guarantees its amplifiers against defective parts and workmanship for a full year.
TPl power amplifiers and repeater amplifiers are now available at your local dealer.

talk
po~er

COMMUNICATIONS INC.
13125 YUKON AVENUE I HAWTHORNE . CALIF . • 0250 1 (213167' -0131
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(ICS and IC6) be replaced by a faster IC,
such as perhaps a Schottky 74S73. This
seems like a fa irly good idea, except that I
haven't done it yet. This method should
extend the low-range to perhaps 80 MHz; a
simple ECl fl ip fl op would then double the
range to 160 MHz without the need fo r a
$16 sca ler IC, enough to cover the 2m band.
Bu t the scheme has two disadvantages - it
doesn't cover 220 MHz, which the 9 SH90
does, a nd it also requ ires the redesign of the
MOSF ET/Schmi dt tri gger input c ircuit, since
the 7413 is not available in a Schottky
versio n. Further, to get a direct frequency
readout, it requires some addit io nal switch
ing in the time cha in dividers to give an extra
division by 2, wh ich len gthens the readout
time in the HZ posit ion to 4 seconds. This
idea is prese nted to t hose readers who wish
to ma ke the mo dification, but as befo re, it is
not recommended by me for the si mple
reason that it seems more effor t than it is
worth .

A simpler modificati on is to replace IC4
and ICS wi th their Schottky equivalents, and
t hen try several ICs as IC3 and IC6, picking
the fastest. This ca n greatly imp rove the
freq ue ncy range via the low fre quency inpu t
See the ar t icle by W4CU G in the March
1974 issue o f 73 Magazine.

Finally , in his art icle in the June 1973
issue of 73 Magaz ine, W9CGI suggests several
cha nges to improve the cou nter. The one
given as Fig. 1, in his article is not recom
mended, as it vio lates TTL design rule s. But
the one in his Fig. 3, has merit , if we
connect the left end of the 10K resistor to
IC33a pin 15, rather tha n IC29 p in 11. When
the cou nter is in the Hz position the added
indica tor will bl in k o n for o ne second, and
off for o ne second. It then ind icates that the
COUnter is cou nt ing when the light is on.
This is a ve ry worth wh ile addit ion, si nce it
enables you to make slight circuit adjust
men ts when the light is off, a nd then use the
next cou nt interval to give you the next
reading. I have used this technique (wi thout
the li ght, though ) for adjusting 2m FM
transmitters o n frequency . The fine adjust
ment is done in the Hz mode, at which time
you have one second for mak ing sl ight
adjustments, followed by one second of
freque ncy in dicat ion . This tr ick enables you
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to make o ne adjustment every two secon ds,
wi th no fa lse readings in be tween.

To cl ose these co mme nts, let me again
repeat the comme nt made at the beginning,
"If it works OK, don 't lou se it up ." If you
already have a coun ter wh ich works, and
works to your sa tisfaction, then leave well
e nough alo ne. The origi nal design was
basicall y sound , and there is no reason to
fiddle with a counte r which wor ks well.
Instead, pride yourself o n having a S') od
reliable piece of equ ipmen t, wh ich you hzve
bu ilt yourself. . <' ' · .W

TABLE I Characteristics of MAN LEO Readouts

MAN-' - Red, 69mm (0.27"1 high numbers,
common anode, DIP case, uses 7447 driver.

MAN-1 A - Similar to MAN·', but darker - has
red epo xy c ase.

MAN·' B - Simila r to MAN·', but different
decimal point co nnection.

MA N-' SA - Similar to MAN-' B but red epo xy
case.

MAN·l001 - Similar to MAN-' but only displays
+, -, or1 .

MA N1001A - Simi lar to M AN 100 l but red epoxy
case.

M AN10Q2 - Simil ar to MAN·l but intended for
hexadecimal display ; can be used in counter same
as M A N-l but don't try to use decimal point.

MAN1002A - Similar to MAN1002 but red epoxy
case.

MAN-2 - Alphanumeric display consisting of dots.
Don't use.

M AN-2A - Similar to M AN-2 but has red epoxy
case.

MAN·3 - Red, common cathode, 29mm (0.11 5")
high numbers, flat case with different pin connec
tions from M A N-l, uses 7448.

MAN-3A - Similar to MAN-3 but has red epoxy
case.

MAN·3M - Similar to MAN-3 A but has different
pin arrangement.

MAN-4 - Red, common cathode, needs 7448,
48mm (0.19") high letters, DIP case but different
pin connections.

M A N-5 - Green, otherwise similar to MAN-1 .

M A N-6A - Red and 1.42cm 10.S" ) high numbers,
a wide DIP-sty le case, but otherwise sim ilar to
MAN·' A.

MAN-SSA - Similar to MAN-SA.

MAN-8 - Yellow, otherwise similar to MAN-l .

MA N·l Q - Similar to MAN-l, req uires slightly less
current.

MAN4001 -Similar to M AN-4 bu t only d isplays +,
" or 1.
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BELTEK 3470---

\~ it...~ -.
•••• ••••

1

THE NEWEST PORTABLE TWO METER FM RIG

SPECS ABOVE AVERAGE

AUDIO LAND has a complete ICOM line in stock for

immediate delioerq

Also in stock - BEL TEK W55l0 (uses TR-l2 xtals for transmit and receive)

For more informa tion write

AUDIO LAND MEN OF MUSIC INC
36633 S. Gratiot
Mt. Clemens Michigan 48043
313-791-1400
Attention: Amateur Sales Dept.
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Wi1Jjam P. Turner WA0ABI
Five Ches tnut Court
Saint Peters M O 633 76

Who Needs a 5V Supply?
K20AW counter builders do, for one.

. . .WAIIABI
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ing the TO-220 case as compared to the
TO-3 of the '309K. The 20V for the 40673
input amplifier is provided by a voltage
doubler working off hal f of the winding. The
series capacitor is added to the main counter
PC board immediately in front of the exist
ing 1000/lF electrolytic. Jumper wire under
the board connects the capacito r to pads
originally intended for the bridge rectifier.
Only two diodes are now requ ired. The 5.6V
Zener was added to the output to act as a
crowbar to insure the primary fuse will bl ow
if a regula tor were to fa il.

T he K20AW counter pub lished in 73
during the summer of 1972 has created

a great deal of interest in counter construc
tion. I know personall y of a hal f dozen
already comple ted and perhaps another
dozen in various stages of construction,
Every time the subjec t comes up there seems
to be considerable inte res t in the modified
power supply I use on my counter. The
changes are nothing unusu al but they do
make for a simpler, more compact unit.

At the outset it should be known that my
cou nter incl udes a surplus Coll ins crystal.
ove n for the time base which required a
source of heater voltage in addition to the
normal requirements of the counter proper.
The counter requires 5V regul ated at slightly
ove r 1A and 20-30V at a few mA fo r the
input amplifier. The oven in use requires
28V at 1A accordi ng to the nameplate . I
used an 18VCT transformer at 2A to supply
all of the above. The entire winding is used
to heat the oven, while this is less th an the
stated voltage the ove n starts cycli ng in
approximately four minutes.. .which is satis
factory. The wi nding is full-wave center- tap
rectified and applied to Fairchild (or equiva
lent) 7805 IC regul ators to provide the 5V
for the LEOs and logic. It would be safer to
provid e separate regu lato rs fo r the two
functions but my counter has worked nicely
for over a year with a single 7805. LM309K
regulators would work as well if they are
more readily avai lable . I person ally prefer
the 7805 due to the relative ease of mount-
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How To Win

ContestA Big

Alan Shawsmith VK4SS
35 Wh ynot Street
West En d 41 01 QL
Aus tralia

T o win an Indy 500 o r Grand Prix o ne
would need more than average luck.

You must have a good car th at is super
tuned and be in good shape you rself. To
make it in the Top Ten of WW co ntest o ne
must have a rabbit's foo t (or whatever). a rig
that's working smoothly and be able to do
the 48 hour stint ' in a breeze.'

Man y hams who make it to the immortal
plane of th e fortunate few, don 't have a
$10,000 set up or a lOkW linear in the
ceiling. Nor do th ey have 10-elements
stacked up 30.5m (100') . Their rig and
antennas are mainly standard commerc ial
products ofte n running at less th an th e full
gall on. How then do they tote up such
fantastic sco res? Well , if it's not a 'freak'
QTH , then it must be th e operator who has
th at so mething extra.

Co ntest caperers come in two types.
There's the casual 'goer ' who's onl y in it for
a few new countries or prefi xes; knows he
can' t fi gure in a p lace but just wan ts to help
swing the scene along a little. The o ther is a
'fa ir dinkum ' trier wh ose mind is fixed on a
tangible reward such as wallpaper, a medal
or plaque etc.

Those who fi na lly make it to th e Top Ten
are:
1. Under fifty years of age. There are
exceptions but OT's by reason of advanc ing
yea rs are hand icapped out of a two day
'sweat. .
2. Are fast, effi cient and have a smooth
operating technique.
3. Able to go non-stop all th e way with out

brain 'fag.' Th is is where the 'ex tra' comes
into play and th e men begin to sho w out
from th e boys. Human stayers arc like
racehorses, born rather th an trained . But
many who do have this stamina and ruin it
by th eir approach and 'modus o pera ndi.'

It 's easy enough to stay awake for a
weekend but to remain alert all this time
while riveted to th e rig and having your head
pounded by QRM is a different matter
al toge ther. Concentration is intense and the
amo unt of mental energy expended is
staggering. No wonder fa tigue fini shes off so
many .

To ex cel, o ne mu st be fi t. To assume that
because amateur radio contesting is a sit
down struggle good physi cal shape doesn't
count is a bad mistake. Those with good
muscle tone 'stay' long and well. Li ke th e rig
he owns, each person knows best how to
tune himself up. But six weeks jogging
before a big 'scrap ' should bring him to th e
rig o n the gong, fit enough to eat it rath er
than work it. These o ps are alrea dy hal f way
there.

No boxer goes the distance with out th ose
vita l between round rests - and th ey 're just
as important in a 48 hour co ntes t. Those
who canno t pace themselves fail. A short
break away from the rig once every hour is a
must. Resist the temptati on to stay even if
the whole band is ca lli ng. Get up and walk
around fo r th ree o r fo ur minutes until your
circulation is restored to full bore. Then
return to the fray with concentration
renewed and mu sc les relaxed.
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If sleepiness is your probl em, maybe it's
best not to make the operating cha ir too
comfortable. However, remember, physical
discomfort saps concentrat ion. So the idea is
to sit ' loose.' A foot rest, a fair ly low desk
on which the arms hang slack at ease, a chair
with an adjustable back su pport and all
contro ls within effortless reach . All o f this
will add 5% to the to tal score.

All right, so you and the rig are GO. Bu t
don't forget tha t Lady Luck st ill hold s the
trump card . Without her favors you' re an
also ran. There are two sorts of luck and
you'lI need all that's going of both. It is vital
to ge t away to a good start; fast fl owing
QSOs and not too much QRM. One must be
up with the fie ld a t the half way mark to
have any chance. Unlike many competitions,
it is almost imp ossible to come from behind
at the end and win. Also in any WW 'scrap '
ionospheric conditions vary considerably
between hemispheres and con tinents. It may
happen that from your QTH all circu its on
all bands to Euro pere out. Suc h a loss in DX
and activity may be too much to lose.

Relaxation should be the aim fo r a day o r
so before a big con test. But many hams,
excited at the prospects and urge to do
better, go crazy and attempt impossible

tasks. Some have the compulsion to change
the ir sky-hooks and fi nd right on start ing
time that the SWR is like their blood
pressure - sky high. Others drive long
distances to an S9 Eldorado and by the time
the antennas are up, the gear assembled and
the snags out, they 're ready for bed not a
contest. Some decide o n last minute rig
modifications. Anything from building a
new final to attemp ts to sharpen i-f selec
tivity . The bell goes and hal f the equipment
is sti ll in pieces on the table . When minor
adjustments can have disastrous conse
quences. I once wen t out to tighten a
slightl y slack leg of my 80/40m inverted
Vee. It broke off right at the apex. When I
attempted to lower the aerial I found th at
the pulley whee l at the top of the mast was
rusted. Profanity in several tongues proved
useless, so that was that. Moral : HAVE
EVERYTHING TESTED AND READY
DAYS BEFORE ANY BIG EVENT_ EVEN
IF SOME SMALL T HING PROVES TO BE
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AMISS ON COUNTDOWN, LEAVE IT IF
YOU CAN.

A weekend interna tio nal co ntes t is a hard
road and it takes an old dog who knows all
the tr icks (ethical ones), to win. Psycho
logical pressu re plays a part. You must
appear to be ' movi n' it along' at all costs. If
the mode is A1 send as fas t as cond itions
all ow. Sound slightly aggressive. Don't
struggle with QRM, change frequencies.
Never be turned off by a high sco ring
compe titor. He may be a phoney, the resu lts
sometimes show this to be the case.

If the rules of a contest make it per
missible to commence with any three
nu mber digit between 001 and 100, it is
o fte n wise to let a few min utes of the 'scrap'
get under way and then kick off with a fairly
high number around 070. The idea is to keep
the true score to yourself and confuse
o the rs. Study the form of previous contests
and be 'teed' up o n who the opposition
might be and the likely scores. Check the
lono charts for MUF times and best, use of
all the bands. If you are a brass pounder vary
the BFO tone regularly to ease brain 'fag.'

Keep a spare transce iver on hand, even if
o nly a QRP job. Unless you are dead su re
the race is lost never drop out. At all costs
finish well ; it mi ght just nud ge you into a
place.

There are th ose cool contesting 'cats' who
claim to use a keeper of the log. This ex tra
hand and two ears is worth , they say , an
added 10"10 in QSOs. Adjudicators might
consider th is a form of cheating bu t it's a
breach impossible to police. This Man Friday
help may work o.k. o n phone where the
digits given are an oral exercise but in my
experience o n CW it is NO GO combinatio n.
The pace is so ho t and the QRM so thick,
mistakes continually occur.

Hams, like all others, are drawn to an
ac tivity that th rows up a challenge. And
contesting is trul y a stiff test of skill and
stamina. There are man y WW 'meets' each
yea r and the fields in all contin ue to grow.
There are the old familiar ca lls and the new.
It 's great to make it in the Top Ten bu t
better still is the sat isfac tion th at comes by
taking on all comers.

. . .VK4SS
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THE NEW ITC AR-2000 RECEIVER.
IT'S SO SELECTIVE IT DOESN'T

KNOW WHAT INTERFERENCE IS.

The AR-2000 is a completely
solid-state, dual-channel communications
receiver with 0.15 uV sensitivity (10 dB
S + :-<, X) and selectivity that renders it
virtually interference-proof (more selective
than you ever thought a receiver could be).
Bloc king , in t erm od ul a t ion , adjacent 
channel and crossmodulation rejection
characteristics are better than any other
receiver on the market and are typically
beyond the scope of measurement.

This plus: modular construction;
digital frequency readout; all bands (160m
10m) in 1 l\IHz ranges ; two ind ependent
channels for dual receive, t ransceive-pl us
recei ve or split-frequency operation ;
adjustable IF Passband (to within 100 Hz);

16-pole filter for over 200 dB skirt selec
tivity (standard 2.1 kHz BW , shape-factor
1.4 :1); adjustable-Q 'adjustable-frequency
Notch and Peak Filters; adjustable
threshold noise-blanker ; Receiver-Incre
mental-Tuning; and many other features
found in no other receiver. Introductory
price : $1,250 with two-year warranty."

The AT -2000 matching trans 
miller is completely solid-state, provides
a d justab le output power fro m 1W to
175W, requires no tuning, can be remotely
operated by the AR-2000, has a built-in
RF Speech Processor, VOX, Sidetone and
Heavy-Du ty Power Supply. Introductory
price : $945 with two-year warranty."

"warranted to be rree from defect s in mater-ials and workmanship.

Factory or authorized d..a!N r"pair>< at no ('OHt to owner for two ) "I'aTII from date of purchase.

Tbe ITC AR-2000 Receiver and AT-2000 Transmitter
performance tbat cballenges your imagination.

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. Box 4235, Torrance, Calif. 90510 • (213) 375-9879
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Warren L. MacDowel1 W2AOO
11 08 0 Transit Road
East Amherst NY

Digital Wind Direction Indicator
Impress your friends - aggravate the XYL.
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fo llowing wind direction is use d to drive the
ro tat i ng ceramic magnet, appropriate
switches would be closed thereby supplying
wind direct ion data.

Our rooftop indicat ing device was con
structed fro m a burned out muffin fan
(rotron fan). The inside fan blades were
ground off leaving o nly the ro tati ng cente r
piece. The ceram ic mag net was bolted to the
outer edge of this center section . With the
use of a muffin fa n yOW 'beari ng" surfaces
are alrea dy made up and this saves consi der
able design work . The wi nd "arrow" was
constructed from \4 inch copper tubing and
tin can me tal stock (see Fig. 1). This is
attached to the center ro to r with a metal
plate and bolts. No doubt, other magnet
rotating wi nd arrow devices can be created,
however, the muffi n fa n assembly lend s
itse lf perfectly . After the arrow section is
completed, a plastic protective spray should
be applied to prevent weather corrosion, etc.

The magnetic reed switches are posi
tioned at equal 450 intervals in a piece of \4
inch plastic attached to the outer shell of the

CERAMIC
MAGNET

~~
I SOLDER

/ ..........- METAL PLATE

I/--~~~=:;l
I
\
\

FORMER FAN -A.....
BLADES GROUND - /
OFF

"MUFFIN H FAN
ROTOR

W it h the appeara nce of inexpensive
a nd re liab le magnetic reed switches

on the surplus market, a digital wi nd direc
tion indicator becomes quite easy to con
struct.

Magnetic reed sw itc hes are activated in
the proximity of a magnetic field of suffi
cient inte nsity . Inexp en sive ceramic magnets
are readil y available as magn etic memo
hol ders, etc . These ceramic magnets, when
placed near the reed switch, will cause it to
"make" or close it s co ntacts. The reed
switc hes used in this wind d irection indica
tor were purchased from Radio Shack in a
pack of 10 for a little over $1.00.

By mo unting magnetic reed switches in a
c ircle and rotati ng a magnet about the inside
of the circle, the switches wi ll close as the
magnet passes near them.

The rotat ing magnet syste m lends itself
perfectly for construction of a wi nd direc
tion indicator. If an "arrow" capable of

~TlN CAN STOCK

"...-----"'"

FiC]. 1. Wind direction rotor assembly. Fig. 2. Mounting of reed switches.

40 73 MAGAZINE



, _A"' TE:"''''A "'01I5 T . E TC

• C2

1 9'v
,

UI ·5VOC
, L M 309 K l

- "0 4 "I" 3000
rh 25V

readou t device wo uld normall y requ ire qui te
a cable (9 wire s). Wit h binary o r digital
tec h niq ues, com mon four wire television
rotor ca ble will co nvey all th e necessary
data.

In binary notatio n, eight differe nt wind
directions are represented as 0-7 . T herefo re ,
0; NW 1 ; N 2 ; NE 3 ; E 4 ; SE 5 ; S, , , , , ,
6 ; SW and 7 ; W. Considering that a
requires no reed switch , only seven switches
are required in th e rooftop ind icato r with
o ne blan k positio n (0 or NW). If you will
observe Fig. 7, it illu strates how grou nd a nd
+ 5 V DC coming down the A, B and C ro to r
wires represent ac tual numbers or indicators

whe n translated by the digital decoders (F ig.
5). The fourth (spare) rotor wire is a t gro und
potential.

The SN7442 decoder (Fig. 5) tran sla tes
the binary data back to decimal ind ications
The SN 7404 inverters " tu rn on" the dri ver

Fig. 4. SV power supp ly . D l . D 4 - IN4 002
Silicon Diodes. T l - 11 7A C to 6.3 A C at 1 amp.
filament transformer. Cl - 3000 W.25V etec.
capacitor. C2 - 100 J1F', 25V elea. capacitor. U1 
LM309K voltage regulator (5VDC ).

-,
CROS S P,ECES
BRo1I ZEO I'" PLo1I CE

STo1I' NLESS<'
CL o1I MPS """"It-I - 112 ,n CONDUI T

, 1"' OICATOR
~l-rr-E>/ ASSEMB LY

muffin fa n, The plastic was drill ed so as to
admit th e reed switc hes and they were held
in p lace by epoxy ceme nt, It is necessary to
plan the posit ion of the swi tches before
mounting them perm anently so as to insure
that they will be activa ted by prox imity of
the rotati ng magne t (See Fig, 2,)

In order to attach the mu ffin fan
assemb ly to an existing rooftop mast a
bracket must also be devised , One-half inch
steel conduit was bent so that stai nless steel
clamps could hold it to a main mast and it
wou ld extend out at a 90 0 angle. Two cross
pieces of Y, inch conduit were the n brazed to
the ma in Y, inch stock so that bolts inse rted
through the mu ffin fa<l fra me could hold the
entire assembly in place . (See Fig. 3.)

Transmitt ing t he reed switc h inform ation
fro m the rooftop ind icator to an inside

Fig. 3. Indicator to mast attachment.
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Fig. 5. Decoder and readou t. U1-U2 - SN7404 In tegrated Circuit. U3 - SN7442 integrated circuit.
Q1-Q8 - 2N364 1 NPN transis tors. RI-R8 - 330 ohm, ~ watt resistors. R9-R 16 - 1000 ohm, ~ watt
resistors. L1 - L8 - Red LED indicators (most surp lus houses).
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tran sistors whic h in prop er seq uence illu
minate the LED direction indicators.

To convert the 7 reed switc hes (and
abse nce of a reed switch or b la nk posi t ion)
to binary data, a diode matrix becomes
necessary . (See Fig. 6 .) Almost any silicon
diode, such as th e 1N914 o r 1N4148, can be
pressed into service in this matrix as the
voltages and current requ ired are quite low.

MAGNE TI C, ,
\

REED
SWITCI-lES

. 0 ., ., •• ., ., .,

0' 0 ' D. 002

, I . I (A ){I)

0 ' O. DOD 0 "
. I ( 9)( 2)

0' 0 ' 0 ' O'
1 ' 1 1 ' 11 ' 1 (C)(4)

I I I
DIODE MATRIX J

(Cl(4)

--;), ( 9 )( 2)

! IA H IJ

- FOUR WIRE ROTOR
CABLE

Fig. 6. Diode matrix. DI-D1 2 == IN 914 or IN4148
silicon diodes. Mj-M7 == magnetic reed switches.
(Radio Shack - 10 for $1.19.)

Our part icular diode matrix has con
stru cted on a sma ll printed c ircu it board and
installed in side the muffin fan outer
assembly o n th e roofto p ind icato r un it.

The botto m sectio n of the rooftop ind i
cator can be seale d aga inst th e elemen ts by
installing a "bottom ' piece of plastic .
Silicon sealing compound or epoxy cement
will wo rk well to seal the jo in ts between
plastic a nd the muffi n fa n base. The top

C B A IoC lu u4 2 1 ...-...5 1"0'<;""0'"

0 0 0 0 N
0 0 1 1 NE
0 1 0 2 E
0 1 1 3 SE
1 0 0 4 S
1 0 1 5 SW
1 1 0 6 W
1 1 1 7 NW

Fig. 7. BCD logic table. O=ground. 1=+5 VDC.
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sec t ion of a plast ic gall on jug will work well
to make a top protective cover, however, the
reed switc hes are seale d in glass which
pro tects th em fro m weath er cond it ions. The
d iode matrix was sealed inside a small plastic
parts box to protect it from the weather.

The LED read outs o n the inside wind
indicator can be arranged in a circle with
appro priate wind d irections applied with
decals o f the "press type." Our ind icator
box was constructed of clear plastic with a
white p lastic front which contained the
circle of indicator LEOs.

This e ntire unit is quite simple to con
struct and is reasonably inexpensive, con
sidering th e cost o f surplus market inte
gra ted circu its. Crea t ivi ty is essential as well
as a well stocked junk box o r local su rp lus
electronic s store.

The digita l wind direction ind icato r is
a no ther device which will aid in cluttering
up your ham shack, assis t you in spe nd ing
money, aggravate your XYL due to con
struction time and impress your friends
when viewing this spec tacular creation .

...W2AOO

Emergency
Ferrite Beads

I n cases of TVI , a ferrite bead slipped over
the base, collector , grid o r plate lead of

the offending stage can be a lifesaver. The
compact choke is also utilized in top-quality
laboratory oscilloscopes and spectrum
analyzers to stop oscillations which some
times go unrecognized as the cause of
excessive power dissipation in a device.

Recently in the lab, a sudden need arose
for ferrite beads and none were in stock . An
effective solution was reached by using the
threaded ferrit e tuning slugs from small VHF
induct ors, One useful type has the hex hole
throughout to accept the alignment tool.

If VHF frequencies are to be suppressed,
select a slug from a surplus coil which has 3
to 5 turns, to insure that the ferrite material
is appropriate for that frequency range .

. . .W4ATE
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Lou Macknik WBKBC
96 Fernwood Avenue
Dayton OH 45405 ,

Build a 2m

frequency

Synthesizer

Complete construction details.
Part /I

Part I (pu blished last mo nth) of this ser ies
gave a general descript ion of the FS-220
freq uency sy nthesized HT-220. It included a
block diagram and jus t a hint of what the ri g
conta ins. In Part II I will give you a detailed
description of the circuitry and how it all
works together.

Reference Oscillator

The refe re nce oscillator fo r the FS-220 is
an AT-cut series resonant 10 MHz crysta l in
virtually the identical circu it used by
K20 AW in his freq ue ncy cou nter and fre
quency sy nthesizer (" Frequency Sy nthesize r
for 2m FM, Part II ," 73, Oc tober, 1972).
Reference his article for this and other
circuits to come.

10 MHz Divider Chain

The 100 kHz square wave fo r the cl ock
gene ra to r and the 1.11 1 kHz reference fo r
t he phase detecto r are de rived fro m the 10
MHz crys ta l oscil lator through a four stage
divider sh own in Fig. 2.

.. Phase Detector

The phase detector presentl y in use in my
rig is the o ne descri bed by K20AW
(Octo ber, 1972, 73). A 0.47 pf capacitor
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was used fo r creating the tr iangu lar wave
with the 1.111 kHz refere nce. I didn't have
an MFE 3002 MOSFET, so I substitu ted a
2N4351. Although the base connect ions are
different it works well and is a few pennies
cheaper. Everything else is the same as given
by K20AW. I also tried o ther phase de tec
tors, including the MC4044P (Motorola) . I
was able to reduce the reference signal
feed-thru to an acceptable level using one
stage of active low-pass fi lteri ng. This dis
creet component detector is, however, more
desirable si nce it uses fewer components in
the long run,

Unlock Detector

I used the unlock detector from
K20AW's synthesizer also, since the one
which was origi nally designed fo r the IC
detector is no t fully compatible with the
sample-and-hold typ e of phase detector. I

•
did not use the LED lock indicator as
suggested by K20AW. Instead , I connected
the blan king lead from the 5·d igit Minit ron
rea dout in the FS-220 to the outpu t of the
unlock detector. I also used th is point to
prevent the HT·220 relay from energizing.
With these connections, the transmitter will
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Fig. 2. Reference divider chain. Pins 2, 3, 6 , 7,
and 10 of IC12·/C14 are grou nded. Pin 10 of
IelS is grounded. All IC's have pin 5 connected
to 5 Vo lts.

not key and the digital displ ay is blanked
shou ld an unlock condition be detected .

Voltage-Contro lled Oscillator

The veo consists of a Motorola
Me 1648P, using the essential ideas from
K20AW's artic le. So me changes were de
si ra ble. The varactor diode used at 01 was
from a five-pack fou nd at Radio Shack. A
varia ble capac itor is used at Cl . When the
co ntro l line on the base o f Ql goes high (+3
to +5V) C'l is connected across the tank
circ uit, causing the veo to tune the 14.000
- 14.443 MHz range. Wi th th e co n tro l li ne
low, the v eo tunes 16.000 - 16.663 MHz.
Cl was adjusted to provide about the same
control voltage fro m the phase de tec tor
when working simplex on 146. 52 MHz. The
tuning range is actuall y a bit wider than
requ ired to insure that the veo remains in
lock at all time s.

'OM
o

H,
r-t r--i r-t

I "
0 "

,
" 0 .. •,.. " .. "
,.

" 0 •';'10 ~ IO "!-IO ",
~

lel 2 rc.a lel4 rc1:5
74 90 " 90 7"1 90 74 9 2

100KHz TO
CLOC K
GE NE RATOR

I.I11 Kl-< z TO
PHASE OET
AN D CMANNEL
RE V FL IP · FLOP

TO DIGITAL
MIXER

The dc control voltage must be extremely
free fro m no ise to prevent frequency rnodu
latio n of the v eo. With all of the TTL logic
in this ri g, a great deal of care was necessary
to keep the noise down. I found that a good
part of t he background noise o n the veo
was ente ring through the switching tran sistor
via the control line. Fi ltering this line greatl y
reduced background hiss and assor ted weird
grumblings.

The output of the veo drives both the
digi tal mixer and a switched buffer amplifier
between the veo and the freq uency multi
pliers.

Programmable Divider

The techniques employed in th is divider
have been well published in th e amateur
magazines wi thin th e last year or so. The
number N by whic h t he counters are to
divide is presented in BCD for mat to the
indiv idua l. 74192 programmable up-down
counters. There is no fa ncy footwork re
quired to shift to the receiver i-f freque ncy
since in my HT·220 the i-f was an even
megahertz. Circuitry must be provid ed to
take care of the propagation delay in the
ICs, however. K20AW gave a good account
of the techn iques used fo r -eN counte rs .

Du ring receive co ndi tions, the T/R logic
sets pin 1 of IC 19 to +5V and grounds pin
10. This presets IC 19 to divide by three.

F RO M I() I< H .
L ATCH

FROM IOO KH,
LATC H

FROM M loll
SELECT SW

FROM T /R
LOGIC

. ,~--, .,0---, .,.....-,

FROM
MIXER •

, .,. " ,100 ,

IC I6
74 192

r
' .'
•

" .±3...!
ICI T
74 192 " •

' . ' . " ' I() 9

lel 8
7 4 192 "

' .Ii> " • '0 9

"
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le 2 1

"

m "

"

,

,,
le20 "•

.,
"

"
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,
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Fig. 3. Programmable Divider Chain (';'-N). ICIS, IC20, IC2I, and IC22 initia te reloading 2 counts from
0000 to o vercome propagation delay.
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Fig. 4. Wiring o f the Program-Operate swi tch which connects TT-pad switches to either the BCD
encoder or the pad.

The MHz switch sets IC 18 to the proper
divide number. In the 146 MHz portion of
2m, pins 15, I, and 10 are grounded and pin
9 is at +5V, givin g a preset count of 8. The
remaining parts of the number N are set into
IC 16 and IC 17 by either the me mory or
the scanner. In transmit, pin 1 of IC 19 goes
low and pin 10 goes high presetting IC 19 to
5. The CHANNE L A MHZ switch then sets
IC 18 to the desired megahertz.

If the VCO input to the divider chain was
low enough in frequency no other circuitry
would be required. Above 4 MHz or so, the
propagation delay through the four divid ers
becomes considerable. When this happens an
extra cycle or two may slip by before the
chain rel oads for the next count down. The
resu lt would be division by 3601 or 3602
whe n N is set to 3600. To preven t this, the
loading of the number N is begun two cycles
before the end of the count down. For
146.22 transmit the proper N is 5622. Each
cycle from the VCO causes the number to
drop by one. Eventually IC 17, IC 18, and
IC 19 wi ll reach a count of zero. Then, when
IC 16 counts down to 2 (0002 in the
divider), all inputs to IC 20 (pins 1, 2, 4, 5)
are high. This causes pin 6 of IC 20 to go
low. That point is also the data input to IC
22, a D-type flip-flo p. On the next VCO
cycle, pin 5 of IC 22 goes low, grounding the
LOAD inputs of all 741 92 dividers (pin 11 ).

This forces the origi nal count (5622) in to
the divider chai n. At the same time that pin
5 of IC 22 goes low pin 6 of the fli p-flop
goes high . On the next VCO cycle IC 22 sets
(pin 5 hi gh, pin 6 low). The output of the
divider (IC 22, pin 6) therefore goes high for
one half cycle of the VCO frequency once
every 5622 counts (or N counts). This
output is diffi cult to see unless you have an
oscilloscope with at least a 10 MHz response
since its width is typically 125 nanoseconds
or so and it occurs only once in ab ou t a
mill [second.

TT Pad Switching
Fig. 4 shows the wiring of the OPE RATE

-PROGRAM switch. It is large ly a matter of
disconnecting the seven switches from the
pad and connecting them to the encoder.
Tone decoder ICs could be used here bu t at
mu ch greater expense .

I have shown the actual color-coding
found on my standard pad. One of the
auxil iary switches, normall y closed, is used
along wi th the button swi tches. Only six of
the swi tches are actually used. The " 0, and
# are not encoded. Since a zero equals OV
on all lines, there was no need to encode this
button. The special symbols have no mean
ing in the programming routine and are not
used. They all will sto re in memory as O. I
have labelled the swi tches on the pad for
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ROHN manufacturers
towers that are des igned 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 tu rrl
the handle and there it is. Like other ROHN 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·1I be in good company. Why not
check with your distributor today?

ROHN MANUFACTURING
4!l DIVISION OF€~~

P.O . Box 2000 / Peoria, III. 61601
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ease in iden tificat ion. The co lumn switches
are labelled A, B and C. The row switches
are la belled 1, 2, 3 and 4. For example,
push ing a 1 causes switches A and 1 to close
(and ope ns the aux iliary switch ). The auxi
liary switch is labelled R becau se it is used to
reset the bou nce less pu shbutto n flip-flo ps.

The switch used to connec t the pad to
the BCD e ncode r was a mul tip le-wafer 12
PDT rotary Switch. Co ntacts are provided
for applying +12V to the pad for normal
operatio n. The t ransmitter is also disabled
by the switch du ring programm ing opera
t ions. Audio fro m the pad is applied in
paralle l with th e mike th rou gh th e atte nu
ator network shown.

BCD Encoder

The awesome looking layout in Fig. 5 is
the BCD encoder. I have shown the TT pad
wired directly to the encoder fo r simplicity
and clarity . IC 1 - IC 3 are used as
bou nce less pushbuttons to el imina te false
data caused by the mech an ical bounc ing of
the pad switches. IC 4 through IC 10 detect
wh ich two switches on the pad are closed
and se t the proper BCD ou tpu t lines low.

The output lines are inverted. Tha t is, when
a 2 is pu shed the BCD equivalent in 001 0.
The ou tput of the encode r is not 0010, but
1101. Th is is indica ted by th e bars over the
symbols. Ano ther inversion takes place in
the system before th e nu mber gets stored.

Note that there are also ou tpu ts from the
A, B and C switch encoders. These li nes are
also inverted. For every button pushed, o ne
of these three li nes mu st go low. This flag is
used to tel l th e clock ge nerato r that a TT
pad button has been pushed ; the BCD
ou tputs tell the memo ry which button it
was.

Clock Gene rato r

The clock generator, shown in Fig. 6 , is
one of the more interesti ng circuits. It
p rov ides any preset num ber o f pulses as
des ired .

The cloc k genera to r is sta rted whe n o ne
of th e TT pad bu ttons is pu shed while in t he
PROGRAM mode. The A, B and C inverted
outputs fr om the BC D e ncode r go to IC 25a.
When anyo ne of th em drops low, pin 6 of
IC 25a goes high and remains high so long as
the butto n is de pressed . On th e high to lo w
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Fig. S. BCD Encoder. Ie numbers are sh own on each logic element. The bars over the numbers and
le tters indicate inverted logic s ta tes. The Operate -Program switch is not shown here.
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Rear view showing th e connectors for
power, an tenna and microphone. The two
LM 30 9 regulators were mounted after scraping
away enough paint to ge t good thennal contac t
with the chassis.

tra nsition, a o ne-sho t multivibrator IC 33
triggers for 25 milliseconds, storing the
num ber in a quad latch , IC 34. At the same
time, one-shot multivibrator IC 35 triggers
for 150-200 mil liseconds. Its outp ut goes
high for that length of time. At the end of
the 150 ms pin 6 of IC 35 goes low. One of
the places thi s signal goes is to ano the r data
selecto r mad e up of IC 30e, IC 29b, c and d .
In the PROG RAM mode, this selec to r con
nects the output of IC 35 to the MO DE
inpu ts of t he 7495 shift registers in the
memory . When IC 35 goes high, then low, it
selects right sbift (parallel input) in the 7495

ICs. In the opera te mode, the selector
connects the MODE line to the output o f IC
32a whic h de te rmines left or right shifts as
exp lained later. The ou tp ut of IC 35 also
goes to a second data selector consisting of
IC 14 b, c and d . In the PROGRA M mo de
thi s selector causes the PIS converter to lo ad
the BCD number from IC 34 as IC 35 makes
its high to low transition . Later in the
sequence the selector co nnects the PIS con
verter to the clock generator (which shifts
the BCD number into the first memory slot.
In the operate mode this data selector
connects the PIS converter mode contro l
directly to the clock generator.

So far all of the control li nes have been
explained , but no th ing has bee n said about
the clock generator itself. The output of IC
35 is also connected to inve rter IC 26a. Its
output is diffe ren tiated by an RC netwo rk,
producing first a negative pul se and then a
posit ive pulse. On the inp ut of the posi t ive
pu lse pin 4 of IC 23 b goes low for the
duration of the pulse. The negative transi
t ion of IC 23b causes the clock contro l
flip-flo p IC 24a to preset (0 ou tput p in 15
goes high and remain s high). This initiates
(at lo ng last) the clock generator sequence.
Flip-flop IC 24b along with IC 31a make up
a "ones-detector." This part of the circuit
was found in "Designing with TTL ln te-

MOR Y
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' 0' CLOC K TO MEMO

2~(
., .,

.,, 10~, 9 14 ICl6a 001 r. 14 " ,, IC3 5 . r-, '';~ , ~ I" " s
IC25 74 12 1 ICl 3~4 2 P ICl 4 a , ICl 4b .!... ,...!.! rc ae "e .... " 7476 74192rh 4 , T • 7476, m' , , l'ml2 14m "m9

IC260

Hr FROM REF

~
PROGRA M · OPE R ATE SW ,

15C~OC ICl 9b fl , o-!
PROGRAM- , . e a

IC31a t-ATE SW .... , ,
~C;:: fIC29 "

" ~ , .
IC32 a

" ....IC2 ge •" IC23:' 10, TO IC2 1a
us

h,, IC31"

IC 31 b P' MODE CONTROL TO ME

~
•

"
IC31e ¥' ." CLOC K SIGNAL

.-'!
I

FROM

"OM
<>'E'

I=ROM

cc «
FROM

A

•z

Fig. 6. Clock Generator. This c ircuit produces pulses for shifting fhe memory and inhibiting the
transmitter during programming.
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Fig. 7. Digital Mixer. A separa te mixer and filter is provided for transmit and receive. IC3 7 is a switch
to select the proper mixer output.

grated Circuits," one of Texas Instruments
El ectronics Series. A 100 kHz square wave
feeds the clock input of IC 24b. This signal
will appear at p in 11 of IC 24b so long as the
J input, pin 9, is high. Th is arrangement
allows integral num bers of cyc les to pass
through the "ones-detector." The o utput of
IC 24b, pin 11 , goes to t he memory as the
shift clock signal. It also feeds a program
mable divider, IC 28. In the PROGRAM
mode, this divider is preset to count fro m 3
down to O. When it hits 0, t he borro w
output (pin 13) goes low, cleari ng the
control fl ip flop IC 24a. That in tu rn shuts
off IC 24. Since IC 24b will not shut down
in the middle of a cycle, four complete
cycles of the 100 kHz signal go out to the
memory and PIS conver te r. Th ose four
cyc les cause the lo ading of o ne BCD number
into the memory and the shifti ng of the
o thers. In the OPERAT E mode, the divider
is preset to count from 7 down to 0, giving
an outpu t fro m the clock generator of 8
pulses. This particular circu it can be used by
itse lf as a N-pulse generato r. The num ber of
74192 (or 74193) programmable dividers
can be increased to give any number of
output pulses on a one-t ime basis .

The c ircuit is self-loading. That is , the
number of pulses to be generated is loaded
into the 74192 each time IC 24a resets (at
the end of eac h shift). The gating line from
pin 15 of IC 24a also goes to a NOR gate , IC
23d. Pin l Oa f IC 23d goes low whe never t he
clock ge nerator is causing a memory shift.
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This low signal is used in inhib it the trans
mitter.

Digital Mixer

The VCO ou tput frequency is just a li ttle
too high for reliable counting in my pro
grammable d ivider, so I used a heterod yning
method to lower t he input frequency to the
74192 chain. As shown in Fig. 7, the mixer
itself consists of a 7486 exclusive OR gate,
IC 36. The ou tpu t of the exclusive OR with
two signals on the input includ es the sum
and difference freque ncies, plus many har
monics. To preve nt co nfusion of the +N,
separa te mi xers were used for transm itting
and rece ivi ng. Bandpass fi lters are used to
pass only the desired range of freque ncies,
IC 37a, b an d c select the filter outpu t. Q2
and Q3 are used to overcome the losses in
the fiI ters.

Memory and PIS Converter

The PIS converter and the memo ry were
asse mb led using 7495 left / right shift
registers. As shown in Fig. 8, seven of th ese
ICs are used . The fi rst, IC 38, is used as the
PIS converter. The BCD number fro m the
TT pad enters the PIS converter through IC
34, a 7475 q uad latch. The data is tem
porarily stored in IC 34 when IC 33 triggers.
Pin 6 of IC 33, a 74121, is normally low.
When a TT pad butto n is pushed pin 6 goes
high for 25 milli seconds or so. This causes
the data to enter IC 34. Whe n pin 6 goes low
again the latch holds the data t hat was
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Fig. 8. PIS Converter and memory.

present at its inputs when the negative
transit ion occurred. The output from IC 34
is taken fro m the 0 pins, providing the
inversion necessary to give true BCD coding
of the decimal number into the memory. At
th is point in the chai n the BCD numbers will
have the coding found in Table 1(Oct. 1974).

The data enters the PIS converter at the

parallel inputs. The 7495 can be used for
severa l functi ons. When pin 6 is high (Mode
control ), parall el-in, parallel-out operations
may be performed . The data present at pins
2, 3, 4 and 5 a re tran sferred to the ou tputs
(pins 13, 12, 11 and 10) on each pu lse of the
CLOCK 2 input (pin 8). Shift left can be
implemented in thi s mode by connecting

FIG 3 )

TO IC55 ( FIG 10)

•, • 4 I II1t 47
'0 , , 10·8

'P-J, a IC4 e • 10· 4
IC50 L ATC'" OUTP'Uf TO .;oN (• , 74 75 00·e

~
IC47 , 10·1

•,
•

"
IC49 •

V ,,
"

IC 4 6 P- TO IC
IC4 9 • , ( FIG

r
",

"
"

IC4 9 • " • • "• , IC 4 6IC 4 e, -' 1 4 76,
.:!

IC4 9 114 ),2 ,3.6 .7.,
" '",

"IC47, L2
lC 4 5 IC 45 IC 45

" ' " , ,,", 3 5"F , r---.. ,r---..2 ~. ' , •",
"

IC4 e , . ,, " V " V V
IC4 7 0

.3::" F I, ,
"

FROM SC AN SW

FROM PIN 13 IC4

FROM PIN 2 IC4

FROM PIN 3 IC4

FROM SCAN SW

FROM SOUELCH

FROM PIN 4 1t4

Fig. 9. 10 kHz Latch . IC47, IC48 , and IC49 for a data selector to connect either the memory or the
scanner to the +N.
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each output to the parallel-input of the
preceeding flip fl op (pin 10 to pin 4, pin 11
to pin 3, etc .). Serial data would be entered
at pin 5. Shift-r ight operations are per
for med with the mode control pin 6 low.
With each CLOCK 1 pulse data is transfe rred
fro m o ne fl ip fl op to the next flip flop down
the line. Serial data is entered at pin 1 in this
mode. IC 38 is used fo r parallel-in , shift-right
o perations o nly (parallel in to serial o ut). It
accepts the data fro m the quad la tch in
parallel format, then shifts right o n each of
the four pulses fro m the clock generator.
This moves o ne BCD number serially into IC
39, the fi rst memo ry slot IC 39 through IC
44 are wired fo r both left and right sh ifti ng
operations. In t he PROGRAM mode pin 6 of
these six ICs is hel d low during the fo ur
clock genera to r pulses. The seria l data from
the P!S converter is loaded into each slo t. In
the OPERATE mode the mode control pin 6
changes depending up on the position of the
CHAN REV switch. Normall y , it is low fo r
shif ting right into the transmit freq uency,
and high fo r shift ing left into the receive
frequency. An exception to this is in SIM
PLEX mode. Once set for either A or B
channel simp lex o pera tion, the mode con trol
signal is inhibited (does not change) .

The output fro m memory is taken fro m

This side vie w clearly shows the HT·220
circuit board with the buffer/multipliers to the
right. All circuit boards and other critical
circuitry were mounted in shielded boxes.

the parallel outputs of IC 41 and IC 42. It
sho uld be o bvious th at with th is shift re
gister fo rm of storage extra slo ts are neces
sary to save the data no t current ly be ing
read out. That is the reason fo r 24 bits of
sto rage with o nly 16 bits of data.

Scanner
The scanni ng circui try is ide nt ifie d by

two label s - the 10kHz latch and the 100
kHz latch . The two parts are very much the
same. The 10 kHz latch is shown in Fig. 9.
Three sections of a hex inverte r, IC 45, are
used as an oscillator wi th constants f ixed fo r
a freq uency of roughl y 10Hz. This osc illator

FROM IC4 6
( FIG. 9)

T TO ';'N

•CO2 • • 113

"
IC 5 4 • • " 100· !!

IC5 3 ~e "
a • 100 - 4

.cee 100K H z QUTPU• r 74 75 " 100-2 ( FIG 3 )
• IC5 4

,
" 10 0 -1

,
"' 1•, le 5 4 ,

' C53 J:f-" •
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• • • I,• IC5 2 , a ,
• ~ le 51 ,

"
, IC5 3

74 192

• rIC 5 2
l . t , l ~ J, rJ I2 re

CO ,
,

....c •, IC5 2 .a

' C53 "
" "'w "IC52

IC 42 "
, W

' w

FROM PIN 2 I
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FR Olll «ec
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Fig. 10. 100 kHz Latch. Circuitry is the same as the 10 kHz latch with the exception of IC51 . •
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Fig. 11. TIR Logk. Transmitter keying, channel reversing, simplex, and memory control are controlled
with th is circuitry.

drives IC 46, a 7490. IC 46 and its com
panion IC 51 (74192) constitute a 0-100 or
0-50 chain. IC 46 is wired for BCD counting.
Its outputs follow exactly the sequence
found in Table I and are used in place of the
memory outputs for scanning in 10kHz
steps. IC 47, IC 48, and IC 49 form another
data selector. The operation of only one
section will be described since the concept
remains the same for all such selectors in this
n g,

The 10-1 line (BCD 1 portion of the 10
kHz section) is switched by IC 47a, IC 47c,
and IC 48c. When the SCAN switch is set to
OFF pin 13 of IC 47c is high and pin 2 of IC
47a is low. Since IC 47 is a qu ad NAND gate
pin 3 will remain high regardless of the state
of pin 1 (because pin 3 is low). Pin 11 of IC
47c will be low when pin 12 is high and vice
versa. The total actio n just described can be
summed up by saying that a NAND gate
becomes a simple inverter if one of its inputs

'.OM
TRAN SM I
LI NE

FROM
REC EIVE
LI NE

CH AN A .,
-o l Bl

•--0 ( 4 ) '--" , I I •r , IC~7 C1 2 TO+N,
(2)

"" " • '?-'"
rc 56 e ,

"
IC5 7,,,) , IC57 1>

• , ,, IC 56 0

P "CH AN B IC!56d

'h' BJ " , IC510 }J

'"
(2) •.,

4 TO DIS, z
IC5S "

,
'"

,, ,
.,

ICl8

PL AY

Fig. 12. 1 MHz Switching. This circu it provides the front-panel selection o f the 1 MHz range se tt ing
for proper display during receive.
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is held high , and becomes inactive if either
of its in puts is held low. IC 48c acts as an
inverter all the time. Pin 12 of IC 48c
re mains high with the scan off, causi ng the
output of the selector to foll ow the input at
pin 12 of IC 47c. No inversion occ urs
through the selector. When the scan is
turned o n the output of the se lecto r at pin
11 of IC 48c follows the in put of IC 47a.
That input is the 10-1 line fr om the 7490
BCD counter.

This data se lector can be ve ry handy in
other applications si nce its sw itching time is
limi ted only by the propagation delay within
the ICs (in nanoseco nds). The particular one
used here is an 8 PDT switch. Using NAN D
gates to sy nthesize the selector was less
expensive than buying a single IC data
se lec tor.

The output fro m the data selec to r goes to
the quad latch, IC 50. Its clock inpu ts (pins
4 and 13) arc normall y hel d high and the
outputs follow the inputs. The clock inputs
drop low, fre ezing the data in the latch,
whenever the sq uelch opens or the trans
ceiver is in the PROGRAM mode .

Fig. 10 shows the 100 kHz la tch. The
data selector and latch are the same as just
described. The counter in this case is a
programmable up down counter, IC 51. It is
wired to count up fro m the prese t input.
The setting of the SCAN switch determines
where it begins to co unt. It is preset to 0 for
an ent ire megahertz scan and to 5 for ju st
the top half of a megahertz. It increases by
o ne with every tenth co unt of the oscillato r.

T/R Logic
The transmit rece ive switching is reason

ably simple . The PTT line in Fi g. 11, is
isolated from the T/R logic by an inverte r IC
30d. The inverter will cause the HT-220
rel ay to close on transmi t through IC 31b
and IC 27b if the Unl ock Detector output
and the Transmit Inhibit lines are both high.

•• If PLL lock is not achieved pin 5 of IC 31
goes low, prevent ing tra nsmitter key ing. The
same is true when the clock generator is
running (pin 3 of IC 31 drops low). The
" XMIT LI NE" signal is inverted in IC 30a
and beco mes the "RCV LINE." These two
lines provide logical " 0" signals du ring trans
mit and receive respectively . Keying an

00

AR·2
2 Meter FM

Pawer Ampli fi er

$

'& Amateur Net

~-eM~ ELECTRONICS, INC.

7707 RECOR OS STREET
IN DIA NA PO LIS. IN DIANA 46226

Full 12 Channels with
10 Watts Power Out

Compactly designed for dash
mount, thi s little transceiver g ives

you big s ignal power o n
the go . . . at low current d rain . 3

w atts a ud io equ ipped with a noise
o perated sque lch syste m provides

clear reception a nd excellent
se ns it ivity of 0 .4 J1.v . High-Low

pow er switch. America n Mad e
and Regency relia ble, th e HR-220 's

so lid state design brings you
tough , top qu ality circ ui t ry

at the low price of only

An FM Model For Every Purpose .
Every Purse

HRT·2 HR-2MS
5 Channel Hand-Held 8 Channel Transcan

2 Meter fM rranseeiver 2 MeIer FM Transceiver

American Made Ouality at Import Price

" ~fl

E ~~Q:l.-bringS you the best

in 220 MHz transceivers
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AR-2
2 Meter FM

Power Amplifier

Here 's the power to get you
out on th e 6 meter band without

use of blac k box powe r hog s
n yo u r car trun k. Work re peaters o r

work ski p on yo u r choice
of 12 c ha n nels, w ith inde pendent
switc hing for transmit and

rece ive. Th at g ives yo u 144
frequ ency co mbinatio ns

across the e nti re ba nd .. . 52 -54
M Hz. Th is com pact packag e

d elive rs 0 .3 5 Jl. V sensit ivity
a nd 3 watts a udio ou tp ut for great

liste n inq , And t he pr ice is
as co m pact as ' th e radio . . .

~~~ ELECTRONICS, INC.
7707 RECORDS STREET

INDIANAPOLIS. IN DIANA 46226

American Made
auality at Import Price

The 6 Meter Radio
With Power To Spare

An FM Model For Every Purpose ...
Every Purse

HR·2MS HR-212
8 Channel Transcan 12 Chan nel·2D Watts

2 Meter FM Transceiver 2 Meter FM Transce iver

MODEL HR-6
25 Watt. 12 Channel Transceiver
With Solid State Performance

Tn e HT· 220 board and the bufferl
m ultipliers are mounted in the box in the
foreground. The two o ther boxes house all
o ther circuit boards. The open box at the up per
right holds the reference oscilla tor, phase de tec
tor, veo and digital mixer.

ex ternal relay is possible usrng IC 30b and
0 5.

Memory shift ing during transmit and
receive and during channel revers ing is
accomplished primaril y wit h a J-K fl ip flo p,
IC 32a. IC 31c is in the line to the J-K flip
fl op fo r no o ther reason exce p t to put it to
use. Power requirements are reduced just a
bit by connecting unu sed inpu ts to used
inpu ts or to +5V on TTL chips. The 1-Kfli p
fl op is cloc ked by the 1.111 kHz o utput of
the ';'9000 chain. In the NO RM position of
the CHAN REV switch the J input is high
and the K input is low. Thi s fo rces the 0
output high o n th e next c lock pulse. With 0
high (pin 15) the memory is se t for a
shift-left. When the PTT bu tton is pushed
the J input goes low and the K input goes
high. On the next c lock pulse th is J-K data
input causes the 0 output to dro p low and
stay there regardless of the clock input. The
mode co ntrol to the memory is therefore
low, commanding a shif t-right operatio n.
The negat ive transition of the 0 output is
different iated and inverted in IC 26e, IC 23a
and IC 26d. The o utput o f IC 26d is a short
pul se (posit ive going). Since it is connected
to IC 23b (Fig. 6), th is pu lse causes the
clock ge nerator to sta rt feeding pulses to the
memo ry . When the PTT button is re leased , J
goes high (K goes lo w), programm ing a
shift-left in the memory . Because of the
wiring of the different iator and inverter any
cha nge in the mode line cau ses the cl ock
generator to start. T herefore, the memory
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The individual circuit boards plug into
sockets in the shietded enclosures. Trou ble
shootin g and circuit testing is simplified using a
board extender. The board shown ex tended is
the BCD Encoder board.

shifts lef t when the PIT switch is opened.
Channel reversing is simply a ma tter of

co nvincing IC 32a that the PIT switch has
been pushed when it hasn' t. This is done by
reversing the data into the J-K inp uts. The
co ntact bounce in the reversing switch
causes many, many shifts to occur, but si nce
eac h shift requ ires only 80 micro seco nds t his
is not noticeable. I have never observed a
lost bit or incorrect shift due to t his
bouncing.

Simplex ope ration is o b tained by holding

IC 32a in either the set or preset condition.
If the SIM PLEX switc h is moved so th at the
Clear input (pin 3) is grounded, the Q
outpu t drop s low and remains so until the
Clear input is high once again. That is, it
remains low regardless of the clock and J· K
inputs. The Q output is set permanently to a
1 if the Preset input is grounded . In this
way, the memo ry cannot shift when th e PIT
switc h is closed and opened and simplex
o peration is achieved .

1 MHz Switc hing

The 1 MHz portion of the +N program
min g is selected by two panel mounted
switches. Although o rdinary rotary switches
and a diode matrix may be used for this
(th umb wheel, too), I was fortu nate to find
in surplus some rotary switches with BCD
output. Each switch had fou r micro-switches
ganged together and operated from a cam
min g surface to give BCD encodi ng of the
rotary mo tion. These are shown in the
wiring diagram in Fig. 12. The CHANNEL A
MHZ switch is selected during transmit and
the CHANNE L B MHZ switch is used during
receivi ng. This circu itry also subtracts 2
fro m the CHANN EL B MH Z switch setting.
This is necessary since an 8 mu st be set on
the switc h to receive 146 MHz signals and it
is desirable to display a 6, not the 8.

A computer-type circuit cou ld have been
used to subtract 2 from the receive setting.
Full adders such as t he 7483 cou ld be used
and were tr ied . I saved some circu it ry and

2 ,5 , 10 , 12 , 13
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0...1 P.. ,pflefol 0,,_
o...dsegdr,_lorlED'-'t
He" digit dr,..."

Four Segme<I' LEO 0,,_
S,,, a ,gitLED 0,,_

Nons:

..00
'00
1,25

'00
..00
1,25
, 00

'00

' '''..
so.."

'00
2.15

so..
".eo

375

"3.15
00..
ec
so

asco
asoe

""
"'''"""'''15451

"'""'""".15491

" ."
" ."".,.

,.,,.,,,.,
'''''''''''''1310
135 I
1414,,,.
«se
21II
2113

"'""'"""""""""

zoa

'"'"'"
'"n,
raa,.,

'00
' .00
' .00
2.75
' .00
3,75
9 .25
3.75

Hi.OO

1600

1.00 92
.40 93
60 193

so "eo se
1,00 L95
I .SO 96
2.SO L98

" ' 00
SO 101
.80 109

5.00S I12
100 5113
1,00 5114
\.25 121
1.00 9601
1,25 122

Cr;l4002

CO",'''
C04007

""..""...."""'''co-en
C[)4012

eo
.sc..

' .00,...
' .00

"' .00
1 _ 1~

' '''' .00

' .00
1.75
1.76

'.00
1.75
225

' "'00
1.75

'00

TOS Df m,n,

""T05 0< mIn,

""''''res

' '''T06 0J ""no

''''ro.

""
T050' mini

'"'"'"'"D"
D"
D"
>0- ,

rc-za
D,p 80
M,n; ,40

DIP 1 00
TOS 1.75
OIl' .75
DIP 3.00
Dip 2.75
M,ni .SO
Oil' 2,SO
DIP 160
lII ,ni 1,25
DIP 1.1'>
DIP 1 15
DIP 1,50
Mini 1,00
T05OfO,p 2 .50
M,n; 2.50
Min; 2,SO

I. SO H62 .SO 15
,20 5 64 .SO 76
.30 566 .60 H76
,20 70 .30 H7S
.30 11 ,35 l78
.30 H11 ,50 83
,40 l11 .50 85
20 12 .35 L85

.Xl Hn .SO 86

.20 Ln SOl86

.30 13 40 5 86
,30 H73 .55 88
40 L13 55 89
40 14 4!> go
.30 H74 ,60 L90
50 l 14 .60 91
,50 S 74 ,80 L91

300 14C195 HIli
3.00 74Cl101 1.25
4.00 74C902 1.25
4,00 14C903 1.25
3.15 14C904 1.2'5
3.15 9OC95 1 50
5,00 llOC5I1 I .SO
5 00 C04-001 .50

1024 bIt RAM /2nd ....., ••on 11001

256bol RAM

1024 bi' RAM
64 bof RAM
256 bo ' biPOI.. Fil ld PROM
64 bil RAM
Tn .S,... 256 1><1 RAM
T,, ·Swe 64 1>01 RAM
1024 1>01 'tolC RAM

102 4 bolSI• •oe RAM

lIIto! 5260
p ll01
1'1103',

,."
8223
8225

,.,00
Olll8599

""""'"
R .
WI "'1 y ' I no' I"'ed. 110 eon oblOln ....... not
kOll' ,n ..oc~ , II you need any odd Of hofd 10 I,n.d 1Cs.
odds "" _ con ~l 'hom. PlHW"M IIt.

......
te.....
re

"..
"...
'"'".......,.,.,.,.

""'"'"'"'"ara

'"'"'"sec

"""'"'"""sse
see
see

'"

,.n

320 - 6.0'1
· 5,2 '1

· ""
· 15'1

m,,.
'"-

""""""""""""'""""'"""'"'"

0 .... 4~lelExp

DuoI 4 Bul""
Du. 14 h t_
H.. In_ t...-/Exp
H.. Inv....,
H. x Inv. ' t. ' Gl t.

Uu.1 BUll" '
RS Clod;ed FF
Quod 2 G.t.
RS Clocked FF
Quod 2 G,t.
Quod Buff..
Quod"- GoII
DuM 4 Gatt/ hI'
T.>P!t 3 Gat.
T" pIo 3 Gl t.
D I JK FF
D I J K FF
Duol JK FF
DUl l JK FF

'"on

'"'"'"'",..
'"'""",.,
'"sse
~,

~,

sea

"'""'""'"soss

en, SPECIALS

Po< V Reg. (Supe, 1231
Hi 1'0"1",,,,.....,. Amp!,
'101.. 10110_
....I'.-e R....I.'ot
Volt. R...,l&t'"
Vol..Cam"",.,,,,/Butar
()p Amp lSullO" 741)
lIIlQo __ 01> Amp.
5'1 RquI.1O< 1200 lIIAI
5'1 ~I.IO' t1 A)
Volt . 10110_. Op. Amp.
H, pordotm•.- Voh.

ComPO" 'o '
NIg&li•• R"yul.to,
Neg."'" RequI.l0'
N"",t,." Rogui otOf
N.ego" •• Revul • tOf

"'ee'...... T,meo
Quod ()P. Amp.

Quod CamPOO"""
Poo V R"9
(+5.6..8.12.15. IB.24 VI
Poo V Rog
t+S.6.B. I 2.15. lB.24 VI
Dual Pe';~M D' N"
Quol P..,~.. Ori_
AGCJSquolch Amp .
Im lg... ,ed RFIIF Am p,
AF · IF 11" 1" detecto,
AMI F"'I ssa mil'
AM /FM/SS9 IF Video Amplif,..
POf,. Volt Revul.to,
0 ...1 'NI Power Amp
2 W. n Aud,o Amp_
6W4udoo A mp.

l ow N..... Duel "'. Amp
low NooM S_ Po-. Amp
"'-'on Voltage Rf9J'lotot,-
PhoM lode l oop
Funct'on Geot<.tOf
,~ ""'-

13 15 l 30 .30 48
00 .20 H05 .30 14 2.00 H30 .30 SO

HOO .30 S 06 .SO Sl5 SO 32 .25 HSO
roo 30 06 40 16 40 37 .35 51
SOO ,SO i. oe SO 17 40 38 .35 LSI

01 .20 01 ,40 20 .20 39 .SO H51
HOl .30 OIl .20 H2O .30 40 .20 H52

02 20 HOB .30 l 20 .30 H40 .30 53
l 02 .30 09 20 520 ,SO S40 .SO H53

03 .20 10 .20 H21 .'10 41A 1,00 54
l O3 .so HI O .Xl H" 40 42 90 H504
S 03 50 l 10 .Xl sn .50 l42 I.SO l 54

04 20 S 10 ,SO 23 40 43 1.50 l M
H04 .30 11 .20 2S 40 44 I.SO H55
l04 .30 Hl l .sc 26 40 45 ,90 60
5 04 .SO S lI .50 21 ,40 46 1.50 H60

05 ,20 12 ,SO 30 .20 47 ISO H61
Br.n.d N. w CMOS 74C42 2,15 14C89 12 75 74Cl62
74COO SO 74C73 I ,SO 74C95 3SO 74C163
74C02 SO 74C74 1 10 74C l07 1.60 HCl 64
74ca.. .75 74C76 1 60 74C151 3 ,00 74CI65
14Cl0 SO 14C83A 3 25 74CI 504 5 ,00 74C113
14C20 .SO 14C85 32S 14C157 2 SO 74C174
14CXl SO 14C86 12'5 14C160 181l 14C192

74C161 1 14C19 3

Li..... Price Sdltdula
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Digi tal Display

The five digit display uses five Minitron
seven-segment read-outs with three 7447
seven-segme nt decoder-drivers. Fig. 13 is the
schema tic of the display . The power for the
Minitro ns was taken from the 12-15 VDC
so urce through a zener regula to r c ircu it.
With o nly 5V on the Minitro ns, the display
cou ld no t be read in sunlight. 7V makes the
display easily readable and does not exceed
the maximum of 9V. The lifetime of the
fil aments must be derated but I have no
information regarding this. The 14 of
14X.XX is perma nently wired into the d is
play, reduci ng the number of 7447's re
quired. The three 7447 ICs th at are used are
blanked when an out-of-Iock condition
occurs.

expense, however, by noting that this is a
very special case. I had to subtract 2 only
from t he numbers 6, 7, 8 and 9. Table II lists
the settings of the CHANNEL B switch for
each step in the 2m band . Also listed are the
BC D nu mbers that I wanted to display. Note
that in the l-colu mns of both numbers each
bit is the same. I made no cha nges to the
1000-1 line (1000 kHz 1 line). Note also
that the 2-eolumns are just the inve rse of
each other. For this line I simp ly inverted
the output from the CHANNE L B switch
during receive. The 4-eolumn of the desired
display is always a "1" and the 8-eolumn is
always a " 0." This was easy to impleme nt by
permanently wiring the display inpu t fo r a
"1" on the 1000-4 li ne and a "0" on the
1000-8 line. IC 56 and IC 57, both 7400
NAN D gates, create this very special "su b
tract 2" circuit. This one will not work for
numbers other tha n 6, 7, 8 and 9 .

Table II

CHANNEL B Displayed BCD
MHZ Number

8 4 2 1 8 4 2 1

0 1 1 0 0 1 0 0

0 1 1 1 0 1 0 1

1 0 0 0 0 1 1 0

1 0 0 1 0 1 1 1

Most of the circuitry was done on printed
circuH boards. Six of the boards are shown
here. Starting at tbe top, left to right, the
boards are the TIR board, 10 kHz latch , 100
kHz la tch, Memory. Clock Generator and BCD
Enc o der.

Frequency

Squelch Circuitry

The squelch hold circuitry is very si mp le.
A 741 op amp is used as a voltage compar
ator. Its ouput swings rapid ly between 0 and
+12V as the squelch voltage from the 220
crosses a preset threshold . This point is
adjusted by the setting of the 1K pot, R1.
Normally, the signal from the 220 is near
OV. Under that cond ition, the o utput of IC
61 will be high (+12) because t he inverting
input is grea ter tha n the non-inverting input.
R2 and R3 fo rm a voltage divi der to keep

144.00

145 .00

146.00

147.00

FROM
SCAN sw.,

R'

"

TO ieee PIN 4. 13

." FROM IC 2 3 d

." P IN 10

r. " . IC 2 7 1- R, ,, '- « 3 0tro , ,
" , <,." s« V

,
" " • •T-Z2 0 • , ' C 63~ IC 21 "

' " R, , V
lC 61 "

~C27 d
.,.,

'5 12

'0' V
~OO... F ",.

." 15 / C6 3
,),

Hie

"
I

F ROM M
SQUEL

Fig. 14. Squelch Hold. RI sets the threshold sensitivity.
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the input to the TTL chips less than 7V.
With the multiple inversions in IC 27e - IC
30f, the output of this squelch hold circuit is
high (+3) when the HT-220 receiver is
squelched. Since this outpu t is the clock for
IC 50 and IC 55, the latches do not hold the
frequency. When a carrier is encountered the
latches freeze the data. IC 27d, IC 63c and
IC 63a fo rm a o ne-shot mu ltivibrator which
is triggered by the disappearance of the
carrier. It holds the latches in the "frozen"
state for about three seco nds af ter a carrier
drops out This allows you to listen to both
sides of a co nversation even though o ne side
may be slow pic king up the mike. Th is 3
second delay must be elimina ted when not
scanning, otherwise the time required to go
fro m receive to transmit would be 3 seconds.
This inhibiting mode is accomplished by
setti ng the threshold in the 741 op amp
much higher when not scanning. The squelch
signal fro m the 220 can never reach it. A
seco nd input to the inverting input is act i
vated when not scanning (raised to +5V).

J

RlO,m,
TR AN SM ITTER IN PU T

c;., •

•• ,
r 0 ',

ra.,
f

;J;

'OC
ICIOI

RIQ4

RE CE IVER LO INPU T

Fig. 17. HT-220 Connections. These connec t
ions are just o ne method for mating the
sy nthesiz er to the HT-220.

c o<

Power Supply

The transceiver was designed to operate
fro m 12-15 VDC. The HT-220 board works
better near the high end of th is range,
although I have experimented with it and
can go as low as 11 V with mine. The +5V
for the IC pack ages is supplied by two
LM -309K regul ators mounted o n the rear of
the cabine t. The TTL load is evenly split
between the two. A separate LM309 H was
used for the VCO and was mounted o n the
board with the osc illato r. To keep ignit ion
noise out of the rig and to provide more
stable operation, the +12 regulator from
K20AW's artic le was also used. Fig. 15
shows the power system

FROM 4
MP F IOZ - -)
TRI PLER

Buffer/Multiplier
The output of the VCO is buffered f irst

by IC 62, a quad-NAND gate . One sect ion is
used to drive the digi tal mixer. Two more
sec tions are used as switched amplifiers to
drive the transmit buffer and the receive
trip ler. A 2N3512 was used as a buffer to
drive the first tripler stage of the HT-220
transmitter. The 14 MHz o utput is t rip led in
an MPF102 stage before going into the
receiver oscil lator stage of th e 220. These
stages are right o ut of the Bandboo k and are
sho wn in Fig. 16.

.or

.0'

0 1-11-220
T TRI PLE R

o HT'2 2 D
ECE IVER

SCILL ATOR

H,

o IC36
IGI TAL.

M I X E R

' VO(: TO LOGIC

5 VDC TO LOGIC

TO I-IT · 2 2 0

TO MINITRONS

TO PHASE OEt .
VCO AN D MUl.T I
PI.- IERS

;7; 250JOl"

'"

" l'
lM 3~'"

dr
L III 309 0(

"$ m
1\ 1000,

l...:j ('A;."' uv
1: ,w

IC6 2 g 2 1'1135 12 ':,
3 4,~ '" r.-is

±a " ~ 16M H
L5 1( ,

, *.01 $'0

dr ."
'C6 2ll MPF 10 2 ; , r, ." J- OR

,±,
" y.", z III'00'

,. ~IC62: c

" ."" 'r

.a °
rl7 "

-e vcc FRO M 'ICO RE GULA TOR

2N3055

Fig 1S. Power Supply.
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'OC

F" FlOM
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Fig. 16. Buffer/Multiplier.
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HA-2MS HR·212 AR·Z
8 Chann.1 Transe.n 12 Channel-20 Watt 2 Meter FM

2 Meier FMTransu iyer 2 Meter FM Transceiver Power Ampl ifier

HERE I S A FIST FULL

of 2 METER POWER

Mechanical Work

The cabinet fo r the FS-22 0 was formed
from a piece of aluminum 3mm thick.
Starting with a piece 59.2cm by 24 .3cm and
bending as in Fig. 18 , gave a cabinet size
21.6cm wide, 12.7cm high , and abo ut 33cm
deep. The top cover was bent from another
piece of 1.6cm stock. The holes in the ma in
chass is were punched before bending. Before
pai nt ing, the chass is was etched in a lye bath
and coated with zinc chromate. Several
spray coats of blue enamel and some wh ite
letterin g finished the job.

I said in the fi rst part of this series th at
this was not a construction art icle. I meant
that I did no t think anyone wo uld copy it

HT·220 Modifica t ions

My method of feeding the 220 board may
no t be the best o r o nly way but it works
well. If you are co ntem plat ing a rig li ke th is
one, I recommend that you acquire both a
transmit and receive crystal for the HT-220
and get it tuned up and working to your
sat isfactio n. I modified the or iginal board
for 2m o pera t ion with informat ion from
ano the r article ("The 220 Amateur FM
Ri g," rpt....Septernber, 1971). In addition
to the padding and audio mod ificati ons, I
made so me of my own changes. The trans
mit oscilla tor circuit was removed entirely
and the input was connected directly to the
base of the first tripler. The receiver osci l
lator was cha nged by d isconnecting the
" rubbering" circuit and bypassing the emit
ter of the transi stor with a .001 Ilf disc
capacitor. The 42 MHz inp ut was connected
to the base of the original osc illator. The
coupling capacitor from the audio lC was
connected to a shiel ded line and run to the
y e O board. The squelch signal was taken
fro m the base of Q12, the first audio
a mplifier. I was opti mistic and mounted an
S-meter o n the FS-220, but up to this ti me I
have not succeeded in coming up with a
suitable means of driving it from the 220. A
discriminator meter was easily wired in,
however. Fig. 17, shows the connections
made to the HT-220. A schematic is no t
given since so many different versions of this
littl e ri g exis t.

American Made
Quality at Import Price

Model HRT-2
5 Channel, Narrow Band
2.2 watt FM Transceiver

Th is light weight, "take a nywhere "
transceiver has the " Re ge nc y- type "

interior componentery to give you
what others are looking for in

portable communications. You get a
heavywe ight 2.2 watt sign al ... or if
you want, fl ip the HI/ LO switc h to
1 watt and the re ceiver gives you
0.7 uv sensitivity a nd 0.5 watts

aud io . Both transmitter a nd receiver
e mploy ba nd- pass circuitry so that
powe r a nd se nsi tiv ity a re maintain ed

across the entire band . Get on e

to go . . . . only $ 00

'"
~ Ama teur Net

~~~ELECTRONICS, INC.

7707 Records Street
Indianapolis, Indiana 46226

An FM Model For Every Purpose . . .
Every Purse

~r==;;;;~~1 ~~~
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bolt fo r bol t. With all parts purchased new,
rather than relying on surplus and several
years worth of junkbox material , the cost of
this transceiver would be high. It is ce rtainly
not necessary to have all plug-in boards
enclosed in Vector EFP modules as I have
done. Furthermore, my method of construc
tion makes for much wasted space, bu t that
is the way I wanted it on a prototype such as
this.

Results
This ri g has been operational for several

months. It is a real joy to have around . I
have discovered repeaters in the south-west
Ohio area that I never knew existed . On trips
the FS-220 has provided many hours of
enjoy ment without worry about being
"crystalled up" as I have so ofte n heard
mentioned. I don 't carry my repeater direc-

E

-

American Made anality at Import Price

.The Incomparable 12 Channel
2 Meter FM Transceiver

An FM Model For Every Purpose .. .
Every Purse

00

Amateur Net

$

.·,f' ..

~~c~ ELECTRONICS, INC.
7707 RECOR DS STREET

IN DIANAPO LI S. INDIANA 46226

Here 's a n outstanding value
th at del ivers 20 Watts of 2 meter

FM power. The uniq ue front
panel mode switch enables

predetermined or independent
paired frequency operation. LOCK

mode provides full 12 channel
transceive o n freq ue ncy pai rings

no rmally used in yo ur a rea.
UNLO CK mode permits up to

144 possi b le freq uency
combinatio ns. The receiver g ives

0.4 }JoV sensitivity and 3 watts
a udio output. All of this

fo r on ly

', :,':~~ :: lJ~j~'
HR-6 HR-220 HR-2MS

12 Channel-25 Watts 12 Channels·1D WailS 8 Channel Transcan
6 Meter FM Transce iver 220 MHZ FM Transceiver 2 Meter FM Transceiver

E

IC # Type IC # Type

1 7400 34 7475
2 7400 35 74121
3 7400 36 7486
4 7402 37 7400
5 7402 38 7495
6 7402 39 7495
7 7402 40 7495
8 7402 41 7495
9 7404 42 7495

10 7404 43 749 5
11 7404 44 7495
12 7490 45 7404
13 7490 46 7476
14 7490 47 7400
15 7490 48 7400
16 74192 49 7400
17 741 92 50 7475
18 741 92 51 74192
19 741 92 52 7400
20 7420 53 7400
21 7410 54 7400
22 7474 55 7475
23 7402 56 7400
24 7476 57 7400
25 7410 58 7447
26 7404 59 7447
27 7404 60 7447
28 74192 61 741

opamp

29 7400 62 7400
30 7404 63 7402
31 7400 64 LM309K
32 7476 65 LM309K
33 74121

Table III

Integrated Circuit Types
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. . .G30GR

••• W8KBC

TUBE .........

F LEX--......... l

The neon was a small one from a worn
out soldering iron . Any neon will work,
though t he type with two small, nearly
parallel inside electrodes (NE-2) seems best.
The piece of insulated tube is only to cover
joints and form a handle . Operation ought to
be tried before fina lly sealing up the resis
tors. The idea is to use very high values, so
that the neon barely glows wi th no rf
nearby. The resistors need not be of the
same value, and would be expected to be
from 2 to 5 Mn each.

The Hot Dog sniffs out rf like an ordinary
neon, bu t responds to wea k rf, either by a
change in glo w, or movement of the glow. It
allows tuneup of weak or low-impedance rf
circuits as well as showing rf hot spots and rf
leaks in Shielding.

U sing a neon to indicate the presence of
rf is well known, and some amateurs

are known to keep a neon near a tank, tuner,
or end-fed antenna, watchi ng it glow as they
tune up. Unfortunately, a neon bulb by
itse lf does not work well with weak rf.

The glowing nose of the " Hot Dog" is
enormously sensitised by applying enough ac
to get it started . In Fig. I, each resistor is 3.3
Mn. Electrica lly. both could be in one lead,
or they could be at the neon end of the
flexib le cord . Having them at the plug end
and taping t hem up inside gives a neater and
safer piece of equipment fo r obvious
reasons.

Fig. 1. This IS all you need for a sensitive rt
indicator.

RF HOT DOG

the wife and kids, who pu t up with yet
a noth er co nst ruc t io n p roje c t a n d
occasio nally left bits o f foo d and drink at
the top of th e cell ar stairs.

I BEND DOWN,
I II, ' II ,

~I", '8 0 ,
10 g,I,

'" ~ I,. I
I I, I, ,

'"
r - I : I 160 r - I''>---j

I - , . ..... . es 2 8 4 I 'I

i, 38'Oa"&--L-. L $1 2~. I ~- ' & - l

" . I I'I : 0 0 G -r e ae I

' ~' : 0 0 0 <) $ G ---t·-r
i 0 0 0 I , ..

+1 _'V ,I I
I e- .- e. - $ -- --+- $ - • . 4 · --' I
1'-2 ' ''_ .: 2 ' '' . -~ ''' •.-'8 1--'-~38 1- IB'},
---X~..l.~- =--- - -eE"-l D OOW"'---------T- ....1, ,

I '

I ' II I
as o I I

I I
I I
I I
I I

L _

Fig. 18. The more importan t mechanicaJ f eatures
are shown here to illu strate th e technique used to
construct the chassis (not [ 0 scale).

to ry with me a ny more. The scanner q uic kly
tells me where the ac t iv ity is.

All is not rosev, however. There are so me
draw backs to this rig (and similar sy nthe
sizers) . If a repeater is encountered th at is
off frequency, you may be th e o nly o ne who
can' t use it. So often the users "rubbe r"
th eir crystals to match th e repeater and then
it doesn' t matter what the frequency is,
right? Good grief!

I have already considered modifi cations
to this ult imate rig to improve it o r make it
more versa tile. The VCO has some resi d ual
noise o n it. The 1.1 11 kH z reference is st ill
in there, but fro m repor ts it is apparently
bel ow th e level of the alte rna tor whi ne o n
many mobiles. I don't have my reference
crys tal in an oven and the wa rm-up t ime is
too long o n cold winter morn ings (10
m inu tes). The nex t step is a read
-only-memo ry (ROM), possib ly reprogram
mabl e, fo r a ll th e standard FM freq ue ncies.
Sca nning would th en be faster and more
efficient.

My thanks to the Dayton area FMers fo r
tolerat ing the testing phase o n this rig.
Than ks also to WA8LSR fo r the photo
graphic work o n this art icle. Then there are
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THE NEW MODEL HCV-70FSVFK SLOW SCAN TO FAST
SCAN VIEWFINDER MODIFICATION KIT FOR ROBOT*70 &
70A SLOW SCAN TELEVISION MONITORS

Also available for HCV-2A monitors. Covered by U.S. Patent
# DD- 033468.

NOW - HERE A T LAST - From the Designer o f the TEEC
HCV-18 SSTV Camera and the HCV-2A SSTV Monitor and other
Slo w Scan T V Equipment (W84HCV) comes another quality SSTV
product . . .

This kit . when properly installed in the ROBOT - Model 70 & 70A SSTV
Monitor, will allow Fast Scan (Sampling rate of Mo del 80 & 80 A or the HCV-l B
Camera) viewing o n the same CRT display you now watch slow scan on, DY a
simple flip of a fro n t pan el switch . Viewing the scene in real t im e allo ws for
quick, easy se t-up of scene . Allo ws for razor sharp fo cus. Disp lays movement
a nd a pict ure brighter th an t he normal p-? slo w scan picture . Allows slo w scan to
be t ra nsmitte d wh ile viewing the picture o n fa st scan.

LATE BULLETIN: The HCV- 3KB Slow Scan TV Kevboard will be
ava ilable by late January 1975. Write for info rma t ion on reserving yours
now. Also - T he new imp roved HCV-1 8 SSTV Camera a nd the HCV-2A
SSTV Monitor are sc hedule d to aga in be avai lable by December 15, 1974.
HCV- 2 8 is to have a built -in fast scan viewf inder and HCV-1C w ill have
a n auto/ma nual A LC (automatic light control); grey sca le gene rator and
more. Write James Thomas, W84H CV, fo r fu ll info rmation at :

Easy to assemble kit of parts and full step by ste p instructions . Not hing else
to buy. Save $ 195 by ordering your HCV- 70FSVF K Fast Sca n Viewfinder Kit
today , instead of a separate monitor to take up more space. You will no t o nly
save $ 195 hut you will have the a dvantage o f having both monitoring featu res in
a single cabinet. Picture qua lit y similar to model 60 & 6 1 vie wfinders.

Note: Should be atte mp te d by ex perie nced kit builders o nly. Can be supplied
factory installed for $30 .00 additio na l plus shipping. Turn aro und tim e abou t 3
days afte r receipt of mo nitor at factory . Writ e fo r deta ils .
ALLOW 2-3 WEEK DE LIVE RY ON ORDE RS WITII PER SONAL C HECKS, 3-4 DAYS ON

CERT IF IEDC IIECKS. MONEY O RDERS. ETC . $69 95
PRICE COMPLETE POST PAID IN U.S.A.
SORRY NO C.O.D. ORDERS e __

surnne» EIECII~Ollics
6 E114. Co. Ine,

P.O. BOX 572
HEN DERSONV I L LE, TENNESSEE 37075
TELEPHONE : 615-824-3235
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Vern A. Weiss WA 9VLK/WA4BB O
719 West Water Street
Kdnkakee IL 60901

Experiment in Terror
Mama, check the allocation chart, I'm tuning up!

" B K - WELL TOM , LAST HRD HR WAS THI S
WAS NOVICE BAND - OVER T O V T, WllK DE
WA9VLK K"

"WA9VLK DE WllK - U OM S SHOU L D
READ M ORE - ADVANCED AND UP G OT THIS
SEGMENT YESTERDA Y - G E N E R A LS ARE
150 KC DOWN. A DVANCE D AND E.XTRA GOT
UPPER 20 0 . . . ..

"BK DE W3BY K"
" W 3 BY K DE Wl l K HW?"
"WlIK DE W3BY K - LISTE NI NG ES HRD U

ALL DISCUSSIN G BAND CH A N G ES - N E W
RULES THIS M ORNIN G G A V E TECHS THIS
SEGMENT - EXTRAS ARE UP 150, N OVICES
GO 200 DOWN AND G EN ER A LS ARE 250
DOWN HW? - WllK DE W 3BYK K"

"W3BYK DE WllK - S R I OM FONE aRM 
PSE TRY AGN BK"

"Break from WA 2EWF"
" W A 2 E WF D E W3BYK - BETTER QSY O FF

TECH CW S EGM EN T B K"

"O.K.. . . (slurp , cough, hack ) W3BYK
fr o m WA2EWF . .. helllllllllloooooooooo,
o.k. . . . there we go . .. name here's baker
ocean baker runnin' kay-dubya in Brooklyn.
Just ah heard you guys down on
see-dubya , man , this segment is now extra
phone since yesterday so you boys better get
off the "For Extras Only" net frequency
and get a curre nt copy o f QSD magazine . So
back to Kankakee and Stern .. . WA9VLK
down on cw from WA2EWF."

" WA 2 EW F DE WA9 VL K - SU RE D O WISH I
KNEW WHO HAS THE SEG M E N T NOW - WL 73
ES TNX - WA9VLK SK"

"WA9VLK DE WllK 73 A L L CU A GN - WllK
SK"

"BK 73 OMS W 3B YK C L "

"Well ... good luck all the way around,
73 - QR-Zed the FEO net from WA 2EWF ."

"WA 2EWF DE WA 6ZDO 7 3 ES HPE T O GET
•

IT ST RAIG H T GE D E W A 6 ZDO S K"

" KG X 2237 mobile to base .. . :'
. . .WA9 VLK.

CURTIS KEVER
$24.95?

CURTIS ELECTRO DEVICES, INC.

Boll 4090. Mountain View. CA 94040

A remarkable new CMOS
IC, created specifically for
the CW op brings Curtis
keying within everyone's

reach. One 16 pin IC contains all features of the
EK·420 (Oct. '73 aST review) . . . setf-completing dots,
dashes and spaces; iambic option; dot memory;
weight control; key debouncing; sidetone and almost
zero power drain. You add pots, pwr supply, speaker,
chassis and customize as you like.

804:). 1 .. . Type 8043 IC, PCB, socket and manual
............. .. .... ...... . ..... $24.95

8043-2 , . . Above plus partial kit excluding pots, spkr,
chassis, jacks, etc. Solid state =3OOV,
200mA keying $49.95

Postage anywhere in U.S.A. by air $1 .50

"CO co co DE WA9VLK WA9VLK K"
"WA9VLK DE Wll K K"
"WlIK DE WA9VLK - TNX FER CALL OM 

UR 579 AT KANKAKEE ILL KANKAKEE ILL
ES NAME VERN VERN - SRI FIST SO SLOPPY,
THOUGHT I WOULD COME DOWN TO NOVICE
SEG HI. WllK DE WA9VLK."

"WA9VLK DE WllK - GE VERN NAME BILL
BILL UR 559 RUTLAND VT RUTLAND VT 
WHAT U MEAN NOVICE BANOS? NOVICES
OWN HUNDRED KC - THIS IS EXTRA CW SEG
NW - W X CLOY 34 DEGREES ES RIG EIGHTY
WATTS TO DIPOLE - WATSA? WA9VLK DE
Wll K ,"

"B K DE WA6Z DO,"
" WA 6 Z D O DE WA9VLK - GE OM - NAME

VE RN VERN UR 599 KANKAKEE ILL
KANKAKEE I L L BK"

"BK TNX VERN UR 599 DALLAS DALLAS 
BILL IS 579 - NAME HR TOM TOM , UR OK
VERN , . • THIS SEGMENT WS CHANGED BK
TO GENERAL LAST THURSDAY BK"
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Dave Hem bling VE7DKR
1379 Colum bia Stree t
Pen tieton, B.C. V2A 3X7
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After numerous disaste rs with quads and
full size beams I devel oped a windproof
minibeam which has been unharmed now for
a year and a half. Based somewhat on an
ARRL minibeam (The ARRL Antenna
Book, ARRL, Newi ngton CT, 1964, pp.
275-276), the present windproof version
takes adva ntage of several additio nal fea tures
not utilized in the model wh ich inspired it.

Fig. 1. Beam construction.

At my QTH due to regular windspeeds in
excess of 110 mph, it was impossible to
maintain a regul ar size 20m beam on the
tower wi thout it becomi ng damaged or
broken.

So, if I wanted to operate on 20m with a
rotating beam, I had to design a " wind
proof" version capable of withstanding such
high wind speeds,

The local weather office windspeed
gau ges only read to a maximu m of 110 mph
and according to weather station records
over the past dozen years or so, the maxi
mum of 110 mph has been regularly re
corded at least 3 or 4 times each year. Based
on discussions I have had regarding wind
problems expe rienced in o ther areas of the
world (such as Hawaii), I am not the first
ham to face severe wi nd problems in relation
to the erect io n of a beam fo r 20m.

Special moun ting channel fastened to the
double boom with hose clamps.

Physical Construction
A " double barrel shotgun" sty le boom

was made from two 45.72m (12Y, foot)
lengths of 5.08cm (2") alumi num irrigation
tubing, see Fig. 1. Three pieces of 5.24cm
(2Y:z") x 5.24cm (2Y, ") aluminum right angle
stock, 30.48cm (12" long), were attached to
the two booms with Ll-botts, with the
outside of the booms spaced 17.78cm (7")
apart. Each of the three eleme nts, wh ich has
a coil in the centre, is mounted on 5.08cm
(2") fir stairway hand rail measuring
10.1 6cm (4') in length . The aluminum ele
ments are made from 2.54cm (1" ) and
2.22cm (7/8") 0 .0 . aluminum tubing, left
ove r after my Gotham beam fell down from
the tower one windy night.

F IR HANDRAIL

A LUMINUM
E LE MENTS

2 1/2 X 2112 A LUM.
AN GL E 5 TO(:I(

lAt~ 2 l n ALUM. 8 0 0M

1 f l .

REFLECTOR ="'===

""""" - l in ELEMENT

,-r~_ '12 OF RUBBE R AUTO
COIL SPRI NG SPRE ADER

HOS E CL A M P
AROUN D WHOLE
ASSE MBLY

Fig. 2. End view of element moun ting to 4 ' fir
p ieces.

The ele me nts, although of different
lengths when tuned, are each made exactly
the same initially, except for the co ils. Two
1.83m (6') lengths of 2.54cm (1") 0.0.
tubing are mounted on the fi r hand rail with
a 12.7cm (5") space between their inner
ends. The outer ends of the 2.54cm (1 ")
tub ing are split about 3.18cm ( 1 ~ ") and the
2.22cm (7/8") 0.0. tubing can later be
inse rted and held at the desired length with
hose clamps.
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Driven element as viewed [rom below.

JII GLE RON WEL DE D
TO l XI2 XI/8PL ATE

I 1/2 )( , 112 I( 3 /16 AflfGLE 'RON

,..---- -,, ,, •
, -,

T FLANGE , ,
" • BOLTS IO~ O \

--..,1'1
BELOW \ o~'o ', ,

'-',
i,

" - - - - - - ,
E CL A MPS AROUN D '--. ,HOS

BOOM AND AN GL E IRON
AT THESE: 4 POI NTS

Fig. 4. Mast to boom m ount. Beam is rem oved
from the mast by removing the four 1·1 /2 x
5/16 bol ts used to secure fla nge pia te to
home-brewed fixture illu strated here.

Electro nics

Loading coils are used at the mid-points
in each of the three sets of ele ments. The
idea in this beam is to use an inductance to
effectively "shorten" the total eleme nt
lengths. Although each element could be
extended out and clamped with only
15.24cm o r 20.32cm (6 or 8 inches) of
overlap to give element lengths of 7m (23
feet) o r so, only the reflector comes near
that length. Eleme nt length s u sed on my
version are given below. Actually, the ele
ment lengths util ized are not critical, so lo ng
as the appro pr iate element length/coil
resonance combinat io n is utilized. Ordinary
2.54cm (1") diameter B&W co il stock was

two 35.56cm (14") lengths of 3.8 1cm x
3_8 1cm x .48cm (1V, " x 1V," x 3/16") angle
iron to a 17.78cm x 30,48cm (7" x 12")
p iece of .32cm (1/8") shee t iron .

The angle iron protrudes 2 .54cm (1")
beyond the e nds of the sheet iron and can be
hose-clamped to t he double boom with four
large hose clamps, see Fig.4.

The beam is easily removed fro m mast
and tower by remov ing the fo ur 3.8 1cm x
.79c m (1V," x 5/ 16") bo lts on th e fl ange
plate. The complete bea m is easily raised a nd
lowered from the 12.19m (40 ') tower by
means of a rope, with one man at the top of
the tower a nd one below. The beam weighs
o nly about 20 pounds co mp lete, less mast
and fla nge p late. It is rota ted with a husky
homebrew 1/4 RPM homebrew ro to r,
enabli ng util ization in h igh winds. Probably
the HAM-M or ROTa BRAKE models
would be ideal for use in high wind s also. In
lo w wind areas a heavy TV type rotor wou ld
be adequate .

,---' 5 10 £
---- - - VI E W

I- -~---

1- - - - - - -

L III4 ,n --J

CUT IN HALF
HERE WITH
M ETA L S AW

'"'VIE W

- - - -

The alu minu m angle stock is U-bolted to
the ends of the two booms so that the
opposite angle surface forms covers over the
ends o f the boom tubings. The fir sections
are bolted o nto the same surfaces as the
U-bolts (for the two end eleme nts on ly).

The mast used was a 5.08cm (2" )
dia meter 1.83m (6') length of water pipe
threaded and screwed into a flange plate.
The threaded joint was then welded . Then
the round flange plate was bolted to a piece
of (home brew) channel made by welding

Fig. 3. Hard rubber coil spring spreaders.

The two 2.54cm (1") tu bing lengths,
1.8 3m (6') each, are mounted to the fir
with rubber stand-offs, made from hard
black rubber auto coil spring spreaders cut in
half so as to leave o ne side n a t and the other
with a ro und groove into whic h the e le me nts
fit, see Fig. 2. The o riginal rubber spreaders
cost 40¢ each at the local hard ware store,
and 6 are needed, see Fig. 3. The fir sections
are mounted to the right-angle aluminum
pieces in two ways. The driven element
sectio n is mounted differe ntly than the
other two eleme nts. The right-a ngle piece is
bolted to the two booms with 5.08cm x
.95cm (2" x 3/8") U-bolts; then the fir
section is bolted to the o pposite surface of
the angle with two chromed .95cm (3/8")
bol ts.
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Director element, showing rubber mounting of
each half element, with clamps and bicycle
inner tu be over the loading coil.

used with a 30.48cm (12") length of bicycle
inner tube later cut and placed over the coils
(on Director and Reflector only) and tied
tightly around 2.S4cm (1") aluminum ends,
for weather protection of the coils. The D. E.
coil is made of much larger and heavier
S.08cm (2") B&W coil stock, which when
soldered is self supporting and left open to
weather.

The Reflector and Director loading coils
were both made from 2.54cm (1") B&W coil
stock, close spaced #20 wire, so as to
resonate the Reflector 500 kHz below center
frequency desired and the Director 500 kHz
above center frequency desired.

The reflector coil consists of 13 turns of
2.S4cm (1") diameter B&W coil stock
2.22cm (7/8" long) with each half of the
element 3.2Sm (1O'8"). A space of 12.7cm
(5") is left between the two halves of the
element, for a total reflector element plus
coil " wingspread" of 6.63m (21'9").

The director coil consists of 16 turns of
2.S4cm 0") diameter B&W coil stock
2.S4cm (1" long), with each half of the
element measuring 2.27m (7'Sy,"). A space
of 12.7cm (S") is left between the two
halves of the element, for a total director
element plus coil "wingspread" of 4.67m
(15'4").

The driven-element coil consists of 8Y,
turns #14 on S.08cm (2") diameter 1.9cm
(3/4" long) of B&W stock with each half of
the element measuring 2.86m (112 Y, " ). A
space of 12.7cm (5") is left between the two
halves of the element, for a total driven
element plus coil "wingspread" of S.84m
(19'2") .

70

Feeding and Tuning:

The driven element is fed through an
"inductive gamma match" with the coax
shield going to exact coil centre and the
inner coax conductor tapped 1Y, turns from
center.

The RG 8/U feedline to the transceiver
should be a multiple of a Y, wavelength of
coax. For example, at 14.1 MHz it would be
14.02m (46'), one wavelength, 21.03m
(69'), l Y, wavelengths, or 28.04m (92'), 2
wavelengths, long. The coax is experimen
tally connected to various tap configura
tions, once the basic D.E . coil is installed, to
obtain best SWR.

Each of the elements is again grid dipped
by loosely coupling the dipper to each
center coil, once the beam is assembled. The
beam should be as high above ground for
this adjustment as possible. I did these
adjustments on my house rooftop, wi th the
beam sitting on top of the 91.44cm (3')
chimney (on a rare windless day).

Basic Materials Needed:

2 lengths of S.08cm (2") O.D. alum inum
irrigation tubing 3.81 m (12'6") long
6 lengths 2.S4cm (1") O.D. aluminum
tubing 1.83m (6 ') long
6 lengths 2.22cm (7/8") O.D. aluminum
tubing 1.83m (6') long
6 hose clamps for 2.S4cm 0") diameter
(element adjusting)
4 hose clamps for 6.3Scm (2W') diameter
(mast to beam holding)
12 hose clamps for .7.62cm (3") diameter
2.S4cm (1") element pieces to fir hand rail
6 corks suitable to plug ends of 2.22cm
(7/8") aluminum tubing (apply varnish after
ward to seal)

Flange plate plus pipe for insertion onto
rotor
3 pieces 6.3Scm x 6.3Scm x .48cm (2W' x
2Y," x 3/16") aluminum right-angle stock,
each 30.4&m (12") long
2 lengths of 3.81 em x 3:81 em x .48cm (1 W'
x 1W' x 3/16") angle iron 3S.56cm (14"
long each)
1 piece 17.78cm x 30.48cm x .32cm (7" x
12" x 1/8") iron plate
coil stock as described in text.

• •• VE7DKR
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Eric Falkof KINUN
96c Charlesbank Way
Waltham MA 02154

TONES and How To Touch Them

A s repeaters become more and more
sophisticated, the main method of

control seems to have standardized around
the Touchtone pad. These devices are avail
able fro m commercial outlets and the
friend ly 'Phone man. Cost varies and
depends upon the source: they can be free
or up to $25 for the sixteen button com
puter console model.

Following are several circuits for using
the pads:

Fig. 3. -Blue and orange·black = ground; black and
red·tTeen = together; green = ou tpu t.

REEN

,

•

.,,,

YGREEN

WESTERN
ELECTRIC RED/G

(GI'lAY
BUT TONS )

BLAC

ORANGE/BLACK

BLUE

•

GREE N _

6 0 00 ~ lOKI •• --ll---"'''-'-- r OUTPU T TO RIG

12VDC ./ .".
~ FROM MIKE

MAYBE MORE RESISTANCE
NEEDED HERE

? WHITE

AUTO MATIC
ELECTRIC ,eo
( ......HITE

BUTTONS)

B LUE

~ GRE EN

Fig. 4. There are two differen t wiring ccntiqure
tions for the pads. Pads made by Automatic
Electric have one color code and pads by Western
Electric, ITT, Northern Electric and Stromberg
Carlson have a second code. (The Repeater
Journal, Using the TouchTone Pad by WA4WTX.)

8~2 Hz

110 Hz

9~I HZ

69 1 Hz[JOG
GJ GJ0
[JGJD
c::JD0

1209 HZ " ' 6 HZ 1~~lHz

MALE MIC
CONNECTORn MIC HI

2 "l Ie LOIGNO

., v

""" '0' f-i
•

PAD

''''

e

MINIBOX

AU DIO IN

.r
, T1 AUDIO~-, I :
I ~ I.... . -=__ .. _ 1

-- - - - - - - - - - _._- -
,
,
, - -ri' II• , •

,!, .

FE MALE MIC
CONNECTOR

"" IC H I

MIC LOIGI\;D

PH

''0

Fig. 5. There are two ways to connect the pads to
the transmitter audio input.

Fig. 6. In most cases the pad introduces noise into
the transmitter if left connected. This noise is
usually in the form of vibrator hash or transistor.

GROUND

6000 PtiONE CO.
STO EARPtiOIllE

Fig. 1. Button locations and the corresponding
audio frequencies produced.

Fig. 2. Mike's WA 4HQW circuit. A djust l k pot for
clean non-distorted tones. Then adjust 1 meg pot
for correct amount of audio to transceiver. HINT:
Mike 's pad worked with a 330 ohm fixed resistor
for the 1k pot.

TOUC'HONE PAD

I 8LUE I BLACK

OR.... C,E' 84.. ..' M WH ' l[ ~ . L U E

~,J _G REE N "R( O ~C, RE[ ..

sv
T ' ~ ·ur -'

TO MlC I N ---? ~ ."IME G
,!,
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Fig. 8. Infonnation on phone pad h ookup for
cabon mike input rigs has been pu blished in the
April issue of 73. The following circuit works very
nicely for high impedance mike inpu t rigs such as
m ost of the all transistorized Japanese ones. (By
Alan Tasker WA INYZ from the WAIKHB News
letter.

. . . Bill Turner WA\lABI

Fig. 7. For use with a walkie talkie, a small speaker
can be used for the load resistor and a 9V battery
can be used. Since no current is drawn until a
button is pressed, a switch is n ot needed. Battery
life is goo d as the pad draws less than J SmA.
Voltages from 4 to 48 can be used on th e pad and
the frequency will not chsnqe, Ho wever, J 2V ~

recommen ded.

TOOL AND TIME SAVER
How many ti mes have you needed a

specia l tool for a piece of equipment only to
discover that it had long since vanished into
the limbo normally foun d in the average
hamsh ack? A small magnet wi th a fuse clip
or TO-S heatsink attached, mounted in as
out of the way locati on insi de the rig will
hold an alignment tool plus several Allen or
Bristo l wrenches. The magnet may be from
an old speaker or if you really want to go
first class you can buy one for 10 or 20
cents fro m the local Sand 10 sto re, o r the
local outlet of an electronic chain store
which will remain nameless. Epoxy the clip
in place, insta ll the tools the next time you
run across them and never again spend half a
day looking for the @f$%& ! things.

" 9 - 12 V

1

whine. A DPDT switch can be used to switch the
pad in to the audio circuit and k ey the transmitter.
With the approp ria te connec tors and a minibox,
the pad connects in to the mike circuit with no
modifications to the radio.

DATA
SIGNAL
the latest in station accessories

AUDIO AUTOMATIC GAIN
CONTROL AMPLI FIER
Is your tone decoder h aving prob lems d ue t o in-
put s igna l v ar iat ions? If so . elim inate the se an d
oth er p roblem s ca used by weak. st rong o r vary-
ing in pu t signals. The AAGC·l wi ll take sig na l
levels between 50 mV to 5 Vo lts and feed a
clean rock stable signal 10 an y decode r for pe r -
feet operat ion . Give yo ur decode r a chance to
decode properly with o ur AAGC· l amplifier.

Shipping Weight 3 oz. $14.95 kit
$19.95 wired

DELUXE RECEIVER PREAMPS
Specia lly made fo r both OLD and N EW receivers.
The sma llest and m ost powerful s ing le and dual
stage preamps ava i lable . Bring in t he wea kest
signals with a Da ta Preamp. Now wit h Im-
proved FET's fo r greater perfor m ance.

BAND STAGES GAI N NOISE KIT WIRED
FIGURE PRICE PRIC E

10 meter Single 25 dB 2 d. $15.50 $18.50

6 meter Single 25 dB 2 d. $15.50 $IB.50

2 meter Single 20 dB 2.5 dB S15.50 S18.50

2 meter Double 40 dB 2.5 dB 530.50 536.50

220 MHz Sing le 17 dB 2.5 dB $15.50 S18.50

220 MHz Doubh.' 35 dB 2.5 dB $30.50 $36.50

CRICKET 1 ELECTRONIC KEVER
A popularly-priced IC keyer with more feat ures
for your dollar. Cricket I is small in size and
designed for the beginner as well as the most
advanced operator. It provides tettgue.tree send-
ing and its c lean. Cris~ CW allows f o r easy
copy ing a t all speeds. urned on it s sid e. th e
Cricket can be used as a st ra igh t key for man-
ual keying. Right or left hand operati on . AC/DC.

Shipping Weight 3 lbs, $49.95

OTHER EXCITING PRODUCTS INCLUDE
TO UCHTON E TO ROTARY CO NVERTE R
TOU CHTONE TO TOU CHTON E CO NVERT ER
TOUCHTONE PADS
AUTOMATIC DIA LE R
ANTHALSING TOUCHTONE DECODER
AGC AMPLIFIER

Write today for complete details

Data Signal, Inc.
Su ccessor to Data Engineering, Inc.

2212 Palmyra Road

Albany, Ga. 31701

912·435-1764
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Paul Schuett WA6 CPP
Box #10
Wallace CA 95254

The Dou e-Stu

ate ;ng System

L oo king through the standard reference
materials on antennas, the amate ur

notices a number of interesting antenna
co nfigurations that wou ld be fu n to try,
assuming enough space is available. Co m
mercially bu ilt beams and homebrew d ipoles
are fa irly easy ante nnas to use si nce the
imped ance match presents no probl em. Most
of these can be directly co nnected to the
transm itter output (using coax, of course,
unless you can get the rig up there), and
you're o n th e air. Th e more complex arrays,
givi ng considerable gain and direc tivity,
often do not have a direct son match,
requiring so me sort of imped ance matching
device to make every th ing perk along at
peak effic ie ncy .

There is considerable literature on
commo n match ing devices. The coax balun,
fo r instance, gives a 4: 1 ste p up . Toro ids can
be wired for all so rts of combinations using
the transformer-tu rn-rat io theory. l4A trans
mission line segments act like im pedance
transformers. Pi, L and T networks can be
constructed fro m coils and capacitors. These
projec ts can be done eas ily.

The transmission line stub method is also
used with great success fo r matching impe
dances. Grea t quantities of information are
available on ho w and where the stub method
works. There is ano the r meth od, the
double-s tu b meth od , that isn't used too
often but is surprisingly efficient and simple.
At lower freq uencies th e si ngle matching
stub gets qu ite long; it isn' t such a good idea
to have these d rag o n the grou nd, especially
if you're using open-wi re line. T he double
s tub method redu ces th e length requi red .
These are ac tually more co nve nient to adjust
once the init ial setup is made. A single stub
has to be slid back and for th o n the
transmission line while the shorting bar has
to be slid up and down until the proper
match is fo und. The double stub sets by
fo rmula and measurement, and th en the
final adjustme nts a re fairly easy .

In effec t, the double-stub system is a
transformer, a Jl,A long, ex tending from
closed stub to c losed stub. One line begins at
o ne stub, the o ther ends at the o the r, with
the line in between a "common" winding.
The " ma tch" picks th e prop er im pedance
off th e line at the appropriate point.
Obviously , since there is a Jl,A between th e
stubs, they cannot be adjusted indepen
dentl y - th e adjustmen t o f o ne affec ts the
o ther and both have to be moved sim ul
taneously the same distance and direction to•

VOLTAGE
POINT

-
- '8 0·-

-

•
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ma inta in the v,:\ separation.
Assume you have built an exotic system,

such as a Lazy H or 8) K as described in
popular literature. These, along with others,
have a tremendously high impedance at the
feed po int and you want to match to 300n
ope n line, converting to 75n coax thru a
balun. We're using open wire line since it is
so much easier for the following steps than
using coax would be. We can, of course,
apply the same principles to coax and get
the same results, but you'll see why open
wire will be the choice.

It is fairly easy to get open wire li ne. A
152.4m (500') roll is not part icu larly expen
sive, but be sure to use transmitting type.
300n is the most conven ie nt and easiest to
get; 6000 is still made but is fairly expen
sive. Of course, you can make some spacers
or get some of the commerc ial spacers and
make your own line of whatever impedance
you may want. Sufficient data ex ists in
standard reference books to come up with
about anyth ing you would want.

First, feed the antenna with the open
wire line and go back a conve nient distance.
You may want to use a precise length,
coming to an exact Y:z A. point, for minimum
SWR (tu ned line), but if you do the next
steps properly, you should get the SWR to
1.1:1 or better.

Next, fi nd a voltage point on th e line.
Since the line and the antenna are not
matched, you will have considerable SW R.
Couple a neon bulb to a few turns of wire
and move it back and forth on the line while
applying a little power (watch those finals !)
and when the bulb glows, you're at a voltage
po int. To make sure, you can go back
toward the transmitter and the voltage peak
should repeat every electrical v,:\. Remember
in verifying to consider the velocity factor of
the line. A voltage maximum corresponds to
a current minimum, and reactance will be
zero at this point. This is where we attach
the first stub.

Remember, the distance between the
shorting stubs is to be a v,:\. We cou ld attach
the second stub almost anywhere down the
li ne toward the transmitter short of 1800 (if
the stubs were at exact v,:\ po ints, we would
lose our tra nsformer actio n) . However, the
experts fi nd that for maximum efficiency,

74

we want to go back precisely 135
0

• Calculate
this at the design frequency re membering to
mu ltiply in the veloci ty factor. The re are
several fairly complicated formulas involving
square roots and cosines, but we are not
trying to ge t involved in higher math in this
article. Take our word that 1350 is the right
place! Attach your second stub at th is 1 3~

point, and then short the lin e on the stubs
1800 apart. You have a to lerance of +0.5 A.
Slide both stubs together the same direction
in relation to the transmitter to maintain the
180

0
spaci ng until you have the proper

match. That's it! The stub toward the
antenna tunes out the reactance while the
stub toward the transmitter is for the proper
impedance match.

There are some more formulas that give
the active lengths of thy stubs. There are
variables, of course ; for a start try between
20

0
and 250 down fro m the transmission

line on the stub for the shorting bar
(remember it's important to main tain the
180

0
between the stubs) and start tweaking

from there.
. __WA6CPP

HEAT SINKS FROM SCRAP

Nearly everyone who works in an office
or industrial plant has seen the semi per
ma nent walls and partitions which have
become so popu lar due to the ease with
which they may be install ed, added to and
moved. One of the most popu lar types
consists of pane ls of laminated plaster-board
and various types of aluminum extrusions.
These extrusions are provided to attach the
panels to the floor, to each other, to seal the
top and bottom, make corners , etc., etc.

Several of these extrusions are excellent
for making no cost heat sinks for power
transistors, diodes, SCR's, and triacs. The
spacing of the fins allows the installation of
eve n the largest semiconducto rs. The next
time you see such an install ation being
made, scrou nge some scraps of each type.
Any length over about one inch is usable.
After a few minutes picking over the scrap
pile you wi ll never again be called upon to
plun k down cold cash for a heat sink.

__ _William Turner WAI'ABI
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John Bonar WB2P TD
1606 W. Onondago
Syracuse NY 13205
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It's easy with the new teaching aids.

A mateur radio is o ne of the few techni
cal hobbies that is regulated by the

government. Because every radio amateur
mu st show a minimum abili ty in mo rse code
and theory, it is a lso one of the few hobb ies
where the beginner will face an almost
impossible task unless help is offered by
experienced amateurs.

Having taught code and theory courses
fo r several years, I have found them to be
helpful and a rewarding experience for both
the begi nner and teacher. Many hams have
the time and knowledge, but lack the f inal
push to start the course. Hopefully the
suggest ions in this artic le will provide that
push.

The first step is to find a sponsor. This
can be the local radio club, a Red Cross
Chapter, or RACES. But the sponsor should
be the type that wou ld not be willing to take
the credit and give the work to the teacher.
Generally mention ing that the students will
become a source of members for the spon
soring organization will produce results.

The second step is for the teacher to
decide how many days he can devote to
teachin g the course. I found th at teaching
two days each week is the best way to go. I

try as close as possible to cover the same
material each night. This allows students to
switch from one night to the other night
should they be unable to drop by on their
regular nigh t. Some weeks the course has an
imbalance, but generally each nigh t will
average o ut to an eq ual number of students.
I cou ld tell that the studen ts were gett ing
mo re out of each session as the weeks
progressed, because th ey were not fall ing
behind due to missing as much as they
wou ld have done if I taught o n o nly o ne
night.

Once the nights have bee n estab lished,
then it is importan t to select the classroom. I
have taught in county rel ief offices, civ il
defense rooms, rural electric co-operatives
and board meeting rooms. The ideal class
roo m should have a large blackboard , a
movie screen, electrical outlets, desks or
tables and chairs and good ligh ting. It should
be in a lo w crime area, there should be
parking nearby and someone should be there
to let the class in and to lock up. I generally
reserve the room fro m 7:00 to 10: 00 in the
evening. I try to start out promptly at 7: 30
with 30 minutes of code pract ice, and if I
am teachi ng novices, to end with another 30
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minutes of code practice. Th e official de
partu re t ime is 9:30, however, th ere is
almost always an interesti ng discussion going
o n th at see ms to last u nt il 10:00. Reserv ing
th e room fo r 30 minutes before the class
starts allows t ime for ragehewing and some
times I have held a help sessio n fo r those
who are having a difficult time with the
morse code.

I me ntioned the time, because some
locations th at would make id eal classrooms
close at 9:00 and this can complicate th eir
schedule a nd yours.

Some pub lic and private schools wil l open
their doors to non-profit groups. Some
lib raries have free meeting ro oms. Some
YMCA, YMH A or YWCA organizat ions will
welcome you r class as an addition to th eir
programs. Also so me churc hes have a policy
of allowing commu nity gro ups to use th ei r
facilit ies. Th e important thing to stress is
th at the stude nts are generall y adults and
th at you will use th eir rooms without
damage. Check also on a smoking pol icy . If
smo king is allowed, then be sure that ash
trays are avail able and t ha t th ey are used. It
wi ll win your group with the janitor if you
" pol ice" the area after th e class is over to
avo id leaving soda bottl es or cigare tte butts
o n the floo r.

Once the room has been reserved , the
time picked and th e te acher is ready, the
next ste p is the selection of textbooks. I
sta rted out teaching with the ARRL publica
tio n group "Gateway to Amateur Radio ."
When the FCC upgraded their test require
ments it became difficult to memori ze the
quest ions and answers. I then switched to
the Ameco" Rad io Amateur Theory Course"
with improved results. Th e studen t could use
the same book fo r both Novice and General
Iicense tests. However, the FCC has once
agai n upgraded their tests when th ey intro
du ced incentive licensing. At present the
prospective amateur cannot hope to
memorize any textbook and hope to pass.
Now th e prospective ama teur mu st know
and understand the basics of radio theory .
Searching for an improved text, I came upon
th e pu bl icat ion s by 73 Magazine . 73 recom
mends the use of thei r 5 and 6 wpm code
tapes as well as their Novice Theory Cassette
Cou rse and their Novice Th eo ry book.
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They develop the theory with a minimum
of mathemati cs. And they deal with the
stu dy questio ns fu rnished by the FCC by
amp lify ing them into easy to deal with
q uestio ns and then they show how to so lve
the problems. The ill us tra tions are easy to
read and understa nd. If I had to f ind fault,
then I would point out that a student
wishing to go fro m novice to general needs
to purchase two books. However, both texts
are excellent study guid es and would be
welcome in any ama teu r's reference library .

I have fo und that wh ile it can be done, it
is difficu lt to run a code and theory course
for both Novices and Generals in the same
room at the same t ime . Th e Novices are left
behind by the General theory and code,
while the General class stude nts become
bored with relearning the basics o f theo ry
and code. The General class code and theo ry
course has to be played by ear. Th e teacher
will have to tail or th e class to the needs of
the class. I have yet to find two classes th at
ac t or react in the same manner. I would
recommend that the "General Cl ass Study
Guide" by 73 Magazine be strongly co n
sidered as the text for the c lass. If the
teacher feels amb itious, he may want to also
consider th e addit io n of the "Advanced
Class Study Gu ide. " (As well as 73's 13 and
20 wpm code cassette.)

Th e best combination of texts fo r the
Novice class course, I have found to be the
" Novice Class Study Guide," and "CW"
both published by 73 Magazin e. To keep the
class current on the FCC rules an d regula
tions, I would suggest 73 's rep rint of the
a mateur sec tion of the rules a nd regulation s.
The class some times tends to become side
tracked with qu estions on antennas and o n
o perating procedures. Includ ing a copy of
ARRL's "Unders ta nding Amateur Rad io "
will take care o f most of th e question s th at
the class might co me up with dur ing your
theory sessions.

One fin al word before we begin o ur
search for stude nts to fill the c lass. The
teacher has enough proble ms without being
forced to donate a code practi ce osc ill ator as
well as his t ime. If he has o ne and is willing
to bring it to class th en I say fine . Bu t I have
been in the position of having to pu rchase an
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oscillator with cash from my own pocket
and th at shou ld be the responsi bility of the
sponsori ng group.

The search for stude nts begins with a
press release. Th e press release should be
given to the press, but in addit ion, copies
should be given to the club bull etin editor,
o ther local amateur clubs, CB organizations,
Boy Scout Troops, Girl Scout Troops, Red
Cross Chap ters and anyone else tha t you
might think of that would be interested in
having an amate ur radio license. Word of
mouth is a powerful means of commun ica
tion. Nun s comprise d 20% of one of my
classes o ne time. Now I au to matically le t
th em know before each course . Wives or
husbands of hams are good stu de nt mater ial,
also. I try for families by requiring that there
be a t leas t o ne set of boo ks per family . And
I have had many h usband/wife combina
tio ns.

The First Night

The first night shoul d begin with a
welcome speech and introdu ction by th e
teacher. Before th ey start wi th their ques
tions, pass out their books to them, collect
th e money and annou nce that you will be
glad to answer any and all questions after
th e code session is over. Begin with the
le tters E,I ,S,H,A,W,j. (The reason for this
order will be ex plained later. ) These are
amo ng the easiest letters in the code . Take it
easy and a t the end of the code session
compliment th em o n how well th ey are
doing. Your praise and their newly learned
code ability will encou rage them. Man y of
their quest ions will be in two catagories:
how much does it cost and how far can they
get with just dots and dashes?

You sho uld answer their quest ions to the
best of your abil ity , and the ones that you
would rather not answer (antennas, SS B,
etc.) a t th at time you can delay by tell ing
them that you will be glad to answer th eir
que stions, but you feel th a t th ey wo uld
better understand your answer in a few
weeks.

After a 15 minute question session teach
them Ohm's Law and the Power formula.
Stress and ex plain that th e reaso n that they
mu st learn to use these equations is that
they are not o nly required kno wledge by th e
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FCC, but they are used almost every tim e a
Novice o perates . Keep the units basic. Leave
the introductio n of Mega-, kilo-, mill a- and
micro- for the next lesson.

When they leave, they should understand
how to use the eq uations and wh at the units
mean. Assign them the first two chapters in
their Novice class study guides to be read for
next week . Finish th e first class session with
a sho rt and simple code test to see if th ey
have learned their letters. Most s tudents will
kno w them a nd th at leaves th em with a good
fee li ng and will tend to encourage th em to
return the next week.

The Second Night

Congratu late them o n showi ng up and
begin the code session wi th a revie w. This
has two purposes. Those wh o missed the
fi rst session will have a chance to catch up .
And it begins the sess ion out o n a posi tive
note fo r th ose who were th ere the week
befo re. Afte r a brief review, introduce the
le tters F,V, L, P,R,U. Stress them as well as
the letters learned the week before.-
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Review Ohm's law and the Power formu la
with them. Then introduce the concept of
Mega-, Kil o-, mill i' and micro-. Work some
problems out with them using the new
concepts. At this point, I try to have an
active amateur with a General class or higher
license in to speak to them and answer th eir
quest ions. The questions should be allowed
to continue until it is .time for the code
session. They should be assigned chapter 3
for next week. Finish with a good code

•sess ron.

The Third Night
Review the previousl y learned letters and

then introduce T,M,O,N,D,B,G. The theory
sessio n should begin with the concept of
frequency and wavelength . Let them know
where their bands will be. For a guest
speaker, invite the local DXer to come and
tell them the DX possibilities that they wi ll
have on their bands using 75W CWo Have
him bring some of his cards and awards. This
will give them a taste for wanting to really
get their license and opera te . Again finish
wi th a review of th e 20 letters that they have
learned.

The Fourth Night
Some of your students will be falli ng

behind in their code. Surprise the class and
do not introduce the remainder of the
letters. Instead, make this class session a
review period. Review the le tters that you
have already taught them and review the
theory they have learned. Introduce the
formula for the resonant frequency of
dipoles. Do not have a guest lecturer for the
fourth session. Make certain that yo u are
not leaving anyone behind in a sta te of
confusion. Finish with another code review.
Skip chapter four and assign chapte r five.

The Fifth Night
Finish giv ing them the rest of the letters.

I feel that the best practice is simple and
straight text. Save the code groups for later.
The important thing now is to stress
accuracy and let their speed build . The guest
lecturer should be an experienced Novice or
former Novice. By now they will know
enough to ask specific quest ions. The fi nal
code sessio n should be straight tex t .aga in.
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The Remaining Sessions
Let the advanced students send to the

class to build their se nding abil ity and give
the rest of the class experie nce in hearing
fists o ther than the teachers. The theory
sessions should revolve arou nd the FCC
regulations, and the guest lecturers should
come from the local available talent.

Some time toward the end of th e alotted
time, have each student fill out a 610 form.
(But don't date them! !)

Give a mock written exam. Try to make
it as close to the FCC multiple choice test as
is possible. Go over the test with the class
and make sure they understand any mistakes
that they may have made. Stress always your
satisfaction on how they are progressing.

The Final Session
Give them their code test. Those who

pass should date their 610 forms. You as th e
examiner should send in their forms to the
FCC. Then yo u can both fre t until the test
re turns and they have passed.

Hints
The information given here is from my

own experie nce. I have not seen two classes
act or react in the same way. I have chosen
the order of teaching the code given in the
text, becau se it has cut the time to learn the
code by 50"'{' over any other system. (If you
have never used this system before, it is
based on learning those letters that begin
with dot and then those that begin with
dash. Try it. It works.)

I do not teach the nu mbers. They are not
required by the FCC for novices and I feel
that the process is confusing enough wi thout
adding any more confusion. However, num
bers and punctuation is not difficult to learn
and they can easily pick it up in one session
after they have passed their Nov ice code
test .

Teaching a code and theory course will
bring you the first of your grey hairs. Bu t it
wi ll also bring you many little novice friends
and a warm glow inside from having shared
our hobby with others. I tried it once and
got hooked. I hope that you will too .

. .. WB2PTD
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How towin the fist fight...
with CWequipment from HAL.

_.. • _.--
. -

The economical HAL 1550 keyer.
The easy-to-use 1550 keyer is your answer if
you're looking for an electron ic keyer that lets
you send accurate CW effortlessly. Send
from 8 to 60 WPM with conventional, iambic,
and dot memory operation. Operates with dual
or single lever keys. The optional 1550/ID
automatically sends "DE" followed by your
station ca ll. For fast, accurate CW, order the
HAL 1550/ID or 1550 today.

Price : 1550/ID, $95; 1550. $75 ; ppd USA.
Air shipment, add $3.

ID-1A repeater identifier.
Commercial quality, low price.
The HAL ID -1A brings the radio amateur a
commerc ial-quali ty repeater identifier that
complies with FCC ID requirements . It has a
unique read-only-memory that you can easi ly
reprog ram yourself. Capacity of the ROM is
39 dots, dashes and spaces. TIL IC's assure
immunity from noise and temperature. ID inter
vals available: 3. 6, 12 or 24 min . Specify call.
Price : $115, ppd USA. Ai r shipment, $3.

Send perfect CW every time
with the MKB-1.
A complete Morse keyboard. Code speed
variable from 10-60 WPM with variab le dot-to
space ratio (weight) . All solid-state, featuring
computer-grade components. Complete alpha
numeric and punctuation keys, plus an optional
"DE-call sign" key factory programmed for you.
Includes built- in speaker/oscillator monito r.
Price: $290 Assembled, $199 Kit, ppd USA.
Without ID, $250 Assembled , $1 70 Kit.
Ai r shipment. $5.

CW- and RTTY on one keyboard!
The HAL DKB-2010.
All solid -state. Type out CW at 8-60 WPM. Ad
justable dot- to-space ratio (weight) . Complete
alphanumeric keys. plus 11 punctuation marks.
Five standard two-character keys. 2 shift keys,
break-fo r-tuning key, 2 three -character function
keys, and a " DE-call sign" key. We' ll program
you r ca ll right into the DKB- 201O. Pius com
plete AnY capabilities. Built- in three-character
buffer. Optional 64 or 128 key buffer also
available.
Price : $425 Assembled. $325 Kit. ppd USA.
64 key buffer $1 00.128 key buffer $150.
Air shipment. $1 0.

r
l
-EBJ--~~~;~n~;~~;-----~~~:~-~~~~~~~~~~~-~~~~~~- l

Box 365, Urbana, Il linois 61 801 Please specify 0 Assembled 0 Kit 0 Opt ions J

I Telephone; (217) 359 -7373 Please send me more information on the following HAL products . . . I
I 0 DKB-2010 0 MKB-1 0 1550/ 1550 ID OID-1A I
I 0 Complete HAL catal og I
I I
I Name Address Call Sign I
I City/State/ Zip :

L~~~~~~~~% ~~~ ~
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Terry Ma y hugh W60TG
537 West Church Street
Ridgecrest CA 93555

A lthough the average ham has to know
very litt le about just how compu ters

aetuallv work he certa inly can (and does)
take advantage of their capability. Not only
might a computer have helped to des ign
some of the eq uip ment in his shack, bu t he
may be using a few special purpose d igital
computers himself to d isplay the rece iver
freq ue ncy or to sen d pre-programmed CW
messages.

This art icle descri bes a spec ial pu rp ose
hybri d computer which automatically com
putes the SWR in a 50n coax feedli ne and
nu mericall y displays the answer . An oper
ator using this device does not have to
bother flipp ing switches to get forward and
reverse read ings while fra ntically trying to
simu ltaneously tune his transmitter arid /or
transmatch, as he would on a typ ical SW R
meter. This compu ter is called a hybrid
because it is two computers in one - an
a nalog co mputer and, if you will, a digital
compu ter. The analog section does the ac
tual SWR computation, and it is described in
th is art ic le. If a me ter type readout is desired
this is a ll tha t need be bu ilt to have a
computing SWR meter. Next month, the
digital sectio n co nsisting of an AID con
verter and a display will be descr ibed.
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The objective of the circuit design was to
obta in the best accu racy available p racti
cally. Thus, some rather exotic op amps and
metal fil m resistors were used in the final
design. So me crit ical resistor values were
prec is ion matc hed duri ng the alignment as
described later, and this may be desirable to
others const! uc ti ng the comp lete instrument
wit h the digital readout. Of course, if a panel
meter readout is desired such accuracy isn't
required and o ne could get away with using
cheape r 741 type op amps. When you stop
and think abou t it, who wants or needs to
know his SWR so accurate ly? Actu all y , I
don't think anyone does, but the circuitry is
interesting and that will be reason enough
for many to bu ild the instrumen t.

Circuit Description

Analog Section

Fig. 1, is a schematic of the analog
sec tio n. The computer receives two voltage
outputs fro m the RF pickup, VF and VR,
and then mathematically co mputes the SWR
using the formu la :
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Fig, 1, Sc hematic d ia gram of the analo g compu ter portio n of th e S W R m eter,

The values chosen for these resistors sho uld
lie betwee n 1K and 10K for best resu Its.
Because I had several different metal films
but not too many of anyo ne value, I chose
RS =R6 =1K and initially chose R1 0 a li ttle
larger than necessary and th en trimmed it
later by parall el ing another value across it as
described in the alignment sect ion.

U4 is a simple precision X2 amp and
val ues for R7, R8, R9 and R12 should be

The heart of this section is a monolith ic
analog multiplier chip, the MC1 S94, used in
an analog div ider configura t ion. If the op
amps and ali gnment techniques suggested are
used, the accuracy of this portion of the
computer will be li mited by the accuracy of
the divider chip whic h is less than 1%over a
much wider temperature range than the
computer will ever see.

U1 and U2 serve as input buffers fo r VF
and VR, respectivel y, U3 is a unity gain
summer- inverter and pro duces at its output
the sum (-VF - VR). Resistors RS, R6 and
RlO shoul d be chosen from 1% metal film
types to obtai n the following ratios as
accura tely as possi ble :

•

10R1 9
R1 710R1 9

R1 6

R7 - 1Jf9 -

chosen as follows :

Again, I chose valu es for R7 and R9 but
then trim med R12 and R8 during alignme nt.
U6 is a gai n-of- 10 summer-i nverter and its
feedback resistors are chosen as followsv;

A rectangular window is cut in the front panel for
the display. A piece of transparent red plexiglass is
epoxied in from behind for proper filtering for the
LED display, The level indica tor lamp is to the left
of the window. The completed instrument was
housed in a 9" x 3" xII" homebuilt housing (with
cover), BNC connec tors for inputs from the rt
pickup are on the rear wall, Alignm en t pots are on
the L-bracket at the left.

R10 = 1
R6

RlO = 1
RS
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there are many designs ava ilable to the
experimenter. A SV supply is also used in
the comparator, and it will also be needed in
the digital portion to be described next
month.

The schematic for the rf pickup is shown
in Fig. 3. It is built on an etched fi berglass
circuit board and the pattern used is shown
in Fig. 4. The entire assembly is enclosed in
a Bud minibox fitted with 50-239 connec
tors for the feedline connections and BNC
connectors for the dc outputs. A pair of
matched IN21 diodes was selected using a
curve tracer from a bag I purchased from a
surplus distributor but the builder may use
what he has avail able and match them as
closely as he desires. Unfortunately, the
overall instrument accu racy will be deter
mined by this match . Others might be
interested in coming up with a temperature
compensating scheme to keep the match
valid over a wide temperature range. Tem
perature compensation techniques have
never interested me and the rf pickup
circ uitry that I used shows it.

-.-"m
-L.f==-========------!!-L

I.- -----"'m---- ----'

Alignment

Several al ternatives are ava ilable for align
ment depending on the accuracy and the
type of readout desired. The following steps
provide the most accurate alignme nt, but a
DVM is req uired. The accuracy of the
instrument can be no better than that of the
DVM used. If a panel meter readout is
desi red a VTVM may be used for alignment
and precise select ion of the op amp feedback
resistors is not necessary , although 1%values
should be used to obtain the requ ired rat ios.
The alignme nt procedure is as fo llows:

Fig. 4 . Foil pattern for rf pickup. Black
sha ded areas are the foil Janes.
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Fig. 3. Schema ric of rf pickup. D iodes
shou ld be ma tc hed f o r best acc uracy .

The output of U6 is (10 VF - 10 VR),
and this is fed to the divider as the denomin
ator. The output of U3 is (-VF - VR) and is
used as the numerator. U7 is placed in the
negative feedback path of U8 to form an
analog vo ltage divi der with a scale factor of
-10. Therefore the output is (VF + VR)/(VF
- VR)·

For best linearity in the divider, R28
should be twice the value of R27, Decoup
ling networks are used on each IC as well as
on the input ports of U1, U2 and U7 to keep
the rf out of the computer circuitry. US is a
comparator whic h monitors the input level
and ligh ts a pane l lamp to tell the operator
that he is operating within the dynamic
range capability of the device . This IS neces
sary since all analog division sc hemes have
good accuracy only over lim ited dynamic
ranges. Fig. 2., illustrates the dynamic range
of the analog section.

Regu lated +lSV DC supplies at 40mA are
needed to complete the constructio n. Modu
lar supplies were used in the prototype, but

*OIOOE S
SELE CT EO FOR
MATCHED
CHARACTE RISTICS

'0

Fig. 2 . X- Y recorder plot showing dynam ic
ra nge of ana log sec tio n exclusive of R F
pickup as a fu nc tion of V F.

t
•••
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u
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NEVVS AS IT
HAPPENS

That's just what HOTLINE gives you. Late breaking news is in your hand while it's
still happening! Every other Friday, HOTLINE rushes you all the up-to-the-minute
info that's so vital to the active ham. At only 30t an issue, it's one of the few real
bargains still left! And a third of that's for postage! Just what does HOTLINE offer
you?

LATEST breaking FCC news
NEW petitions filed

IMMEOIATE job openings
HOT classified ads

BRANO NEW product reports
CURRENT OXpeditions

contest NEWS
hamfest EV ENTS

government ACTIONS
propagation FLASH ES

everything UPCOMING
convention HAPPEN INGS

The fact is HOTLINE gives you all the things you need to know when you need to
know them. And that means RI GHT NOW, not two months from now. When we
say "news" we mean it! HOTLINE is in the mail hours after the deadline closes,
and often in your home the next day.

HOTLINE is by subscription ONLY. For $8 a year, it is delivered to you by first
class mail marked "rush - time value." Our tests have shown that this class of mail
often arrives sooner than even airmail! HOTLINE is published in professional
newspage format and gives you many times the current information available
anywhere else.

Get the news while it's still news. SU BSCR IBETO HOlLl NETOOAY!
----------------o Yes! RUSH ME HOTLINE TODAY. For only $8 a year! Bill me after

I receive my first issue.

City State Z,p

Address _

Name _ Call _ Mail today to

73 Magazine,

Peterborough NH

03458.
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The digital board holds the display and is m oun ted at the front of the instrumen t. The analog
components are mounted on the Vector board at the rear. The two black modules are the
+/-1 SV supplies. The transformer is for the SV supply.

1) Set contro ls R1 and R3 to their
mid-range positions. Short the VF and VR
inputs to ground and adjust R2 and R4 to
give OVDC at the outputs of V1 and V2,
respective ly.
2) Apply approxi mately 3VDC to the VR
input and then ad just R3 for exactly .5VDC
out of U2. Then measure the ou tput of U4.
Trim R8 and /or R12 until the output
measures exactly 1VDC.
3) Measure the output of U3. Trim R10
until this voltage is exactly -.5VDC. Do not
change the value of RlO in the following
steps.
4) Apply approximately 3VDC to the VF
input and then adjust R1 for exactly .5VDC
out of U1. Aga in measure the outp ut of U3
and trim RS until the output measures
exactly ·1 VDC.
5) Remove the VF input and trim R17
and/or R19 to obtain exactly ·10 VDC at
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the outp ut of U6. Do not change R19 in the
following step.
6) Replace the VF input and trim R16 un til
the output of U6 measures OVDC.

Open switches Sl and S2. The divider
circuit wi ll be aligned se parately with ex
ternally applied voltages.
7) Set VA ; 0 (ground it) and adjust R33
until the outp ut voltage (VO) remains at
so me (not necessarily zero) co nstant va lue as
VB is varied between +1V and +1OV.
8) Mai ntai n VA ; 0 volts, set Vx ; +lOV
and adjust R32 un til VO; OV.
9) With VA; VB and adjust R34 until the
output voltage remains at some (not neces
sari ly -1 0V) co nstant value as VA ; VB is
varied between +1V and +lOV.
10) Mai ntain VA; VB and adjust R24 until
the average value of vo is -1OV as VA; VB
is varied between +1V and +1OV.
11) Repeat steps 7 through 10 as necessary

73 MAGAZINE



Come Face to Face

IC·21 A . . . ~.J dianne! capabihty, with 7 channels supplied. It 's MOSFET front end
provides beuer than OAu\' ocnsilivily at ~O db quieting. 5 UEUCAL FILTERS virtually
eliminate inrerrnodulauon. Buil t in AC and OC power supplies. vtodurar construcuon. of
course. Many other features make the Ir · ~ 1 a great two meter transceiver. The 1('·21'\ is
ca pable of using our new ollgltal VFO .

...and chooseICOM
IC·22 •. . ~2 channel capacuy. with 5 sup
plied . Sohd srute T-I{ swuchmg, and an extra
large speaker. All the great q ual ity fea tures
that label it as one of the truly fine Wen l
transceivers. lo ll wa ll power saving opucn.
Trimmcr caps on all ::2 channels for both
t r a ns mit and receive. plus J built in
discrimi nator jack to Il' [ you gel 011 and slay on
frequency .

Th e IC-3PA IS a regula ted IX' power supply
fO I all the I ~OU E mobile uanscervers. US<.' II
wuh you r /C·2J O for base opcrauon. It' s
completely regulated and giws yo u all

indication of it's operaung conduiou: normal.
excessive current. or if the protection circuit is
working. These ;IH' shown t hrough the use of
eye catching indicator lam ps. There i~ also a
b uilt in speaker in the cabinet.

ICOM WEST, INC.
s<'JI1e 232 - Bld<l II
300 · I 20th Ave . N E
Bellevue. Wash. 98005
12061 454·2470
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., Pl"',"r P~ ~~I ~P~,""-t l
" C'''rh. ,Jt~

1401 NORTH TUCKER
SHAWNEE. OK 74801
405·273·1598

Model PD 301 IS .. 300 MHI p~scaler designed to "'~Iend the range 01
YOU' counter 10m u~. This p~ale. has a bu,II -,n preamp with.
$t'nsttrvl1y 01 50 mV at 150 MHl, 100 mV at 260 MH" 175 mV at 300
MHz. The 95H90 scale' i5 rated at 320 MH,. To insure enou9h d,ive Ior
all Counl!!'5, a post amp. wa5 buutm. TIll! preamp has a 5ell contained
power supply regulated at 5.2V •.08%. (Input 50 Oh=, Outpu t Hi 21

All prnciller5 are "'ipped in a 4 " by 4" by l '!.t" cabInet. All . ,!! Wifed
""d cal.bra!ed.

PRESCALER MODEL PD-3D1
$55.50 plus $1.50 postage

8

•

• j
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,
S ....II.

'IF - " Ill

S WR "' EH I!
=_IAN"'LOG <: OIIO P\JT EII SEC fJO N

'IF' VA
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~ 4· ' r
o
v

The rf pickup is housed in a 2-1/4"x 2-1/4"x S Ol
Bud Minibox. Cartridge diodes were soldered d.ir

ectly to the pc board.
10:1

Fig. 5. X - Y re c order p lo t sho w in g acc uracy
of ana lo g sectio n exclusive of r f pick up .

to achieve optimu m performance .

Close switc hes 51 and 5 2 and the analog
computer is ready for use. Fig. 5 , shows
recorder pl o ts of the performance. If a
digi tal readout isn't des ired all that remains
is to connect a a -1OVDC meter at Va a nd
the rf pic kup, and 5 WR's from 1:1 to 10:1
can be rea d directly . The outputs are
cla mped to kee p the mete r fro m going off
scale a t higher 5WR's.

Rl and R3 will have to be adjusted one
time for the particular transmitter power
used. I set R1 so t ha t wit h about 50 watts de
transmitter inpu t, there was about .3VDC
measu red a t the o utput of U1. With my
5B-401 at full CW power and my particular
rf pickup, the max imu m value of VF 1N is
about 3VDC. The level indicator will light
with V F greater than approxi mately .25VDC
so t hat the input is within t he dy namic range
of the instrume nt (as seen from Fig. 2) .

The o ptio nal second hal f of the computer
will be descri bed next mon th . Even if you
do n't wan t to use it as a disp lay for this
instr ument, it will ma ke a great DVM for
o ther uses around the shack. . . . W60TG

,

FREQUENCY STANDARD

Only
$37.50

lieu batteries '
POSTPAID USA

• Precision crys'a l

• Fully g ua ra ntee d

• Ma rkers o f J00, SO, 25, J0 or 5 kHI se 
lecled b y fra n' pa nel switch.

• Ze ro a djus t se ts 10 WWV. Exclu sive circuit
sup p resses unwonled markers.

• Com pact rugge d design . A" roctive, com
plelely self contained .

• Send fer free brochure .

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025,
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Style

AD
SO

, two 8tY'~8
, O~O info back
, two cO/or8
, LOW PRIC!"~

Amount enclosed $ _

(if desiredl

8

Checlt local Post OffiCe for air rates . .

(as brief as possible and still get through the mail)

B\ack type on
Style A -

While the cost of almost
everything keeps spiraling
upward, 73 has kept the
price of these beautiful
OS Ls at rock -bottorn. When
we started selling Top
Ouality OS Ls last year for a
PENNY·A·PI ECE (postpaid
yet!) it was a fantastic deal;
this year it's the next best
thing to having an oil well
in your own backyard!

ORDER - AND PAY

250 $6 12 .5d ee}
500 $10 12d eal
1000 $1511.5d ea)
2000 $20 I ld eal

Awards to be listed on card ===::;- _
0250 0500 01000 0 2000 cards

Foreign Orders: Add following amounts
for shipping and handling. (Parcel POIIt)

250 - '1.'75 1000 - $4.00
600 - $2.26 2000 - '6.26

A product of 73 Magazine, Peterborough NH

City State ZIP County======:;;-
(a must) (if desired on the card)

Address --;:========;;-:======;;- _
Name Call _

(First and last name is most friendly)

o 0 0 0 0 0 0 0 0 0 0 0 0 0 OR DER BLANK 0 0 0 0 0 0 0 0 0 0 0 0 0 0



A Real Hot

Bm Hoisington KICLL
clo 73 Ma gazine
Peterborough NH 03458

Front End for Six ...

T his describes an excelle nt fro nt-end
circuit for a six meter receiver using

microminiature transistors. It is intended
to be a companion unit for a transmitte r
using the same devices, the GE D26G-I,
which is a 2N918 chip in a tiny plastic case
with a volume of less than 1/ 16th inch
cube.

T he design of a complete rig may be
taken up later, as it is a complicated affair
with many choices such as a pocket se t,
helmet se t, ca mera-case job, etc . Batteries
are involved in such packaging, but th is is
not too bad a problem with the power
requirements of microtransistors. Also to
be considered are case size an d d isposit ion
of tuning and switch ing knobs, speaker or
phones, mic, antenna and cost.

I'm in trigued by cigarette pack-size rigs,
Dick Tracy jobs, ctc., but my common
sense will probably call for a small camera
case type. You've got it on a st ra p over
your shoulder, the battery is inside, you
can tune the " dial," the antenna can stick
out over your left shoulder, e tc. So, later
o n for all that , and we take up here th e
basic circuit using small components, de
scribing the rf, mixer, and oscillator 
always the main key to a rece iver - and a
tuna ble module I~ in . sq ua re by Y2 in .
thick.

As an example of wha t ca n be done
tod ay at a reasona ble cost with microtran s
istors, Fig. I shows a schematic and Fig. 2
the layout of an oscillator module. This
particular unit is a tunable local oscilla to r,
at present pad ded from 5 1 to 55 MHz, for
use with a 1.65 MHz i-f. Pushing the power
up a little , it will put out 15 to 20 mW of

88

rf as a test t ransmitter. This bandspread
will probably be adjusted later to cover
51.5 to 53 .5 as an L.O. fo r 50 to 52 MHz
signals.

Looking at this unit you see at o nce the
outsize compo nents which are the tuning
capacitor and , to a lesse r exte nt, the
inductance. I have a possibility of a micro
coil for around a dollar , of which more
later. The Johnson type "U" 14 plate
variable capacitor does for the moment. It
came wit h a 3/32 in . shaft , which was
adapted to a ~ in . shaft. Anyone knowing
of a smalle r suitable unit please let me
know . A Y-t in . brass sha ft was drilled ou t
for the 3/32 in. shaft and the end slotted
with a jeweller's saw, and soldered. De
pending on ho w many additional modules
you use, and the exact fin al packaging
shape, you ca n use a bigge r or smalle r knob
an d d ial pointe r.

At an y rat e, this oscilla tor module is
right now o nly Y2 in. high by I ~ in. sq uare,
an d can serve as a starting point for a
tunable pocke t-size 6 meter rig. You will

+ 12V

~ D2'6G-1 TUNE PAD PAD

~D pF

I ,DI
+ 12V

Fig. 1. Small oscilJator module schematic. Ll =9
tu rn s No. 26 tapped at 1 turn from the low end
and wound on a 1/8 in . impregna ted form. L 2=1
turn or 2 turns for more output. C l =14 plate
Johnson type " U."

73 MAGAZINE



Fig. 2. Layout of the o scillator module. Note
tha t L2 is over th e cold end o f Ll .

1-- --- 1·1/4 In_--- - -I
COPPER CLAD BASEBOARD
1/32 ,n T HICK

The Local Oscillator

A nat ural thing to do when building a
local oscillato r to tune from 50 to 52 MHz
signals, is to put in what looks like a high Q
coil, and then bring it to the desired
freq uency with a small tuning capacitor. In
the case of 50 MHz L.a. this ca pacity may
be very small in order to spread the 2. or 4
MH z desired over some 90 degrees o f the
dial. The results of the above procedure
can be undesirable , as fo llows: (a) High
harmon ic con tent with co nsequent in
creased risk of harmonic detection . (b)

VERTICAL
SU'POAT
FOR CI,
3/8 in .
H IGH

KNOB

t--~~O PF

REO DOT
026G- 1

SOLDER

"

RG-1 74 /U to hold the o pen end of th e
pickup lo op U .

The device itself is mounted o n three
.02 1 pins, as described in the first pa rt of
this series, which also serve to hold most o f
the other components too as you can see in
the layout, Fig. 2.

LI started out with about 10 turns, and
some padding, and ended up with C2 being
a 50 pF and a 5 pF in parallel. These little
60 mil cylindrical capacitors are not given
away I migh t add ; they run to around $1
per capacitor. so please remember that I
already have mentioned a rising cost with
decreasing size.

I hope this completed and working
module wiJl give yo u some ideas o f how to
plan for a pocket rig. It 's doing just that
for me right now.

LI has 7 turns of No. 26 sse, close
wound o n a 1/8 in . fo rm , with a tap at J
turn . This produces a bandsp read of abou t
4 MHz when using the parallel pad o f C2,
which is 55 pF in this unit. Naturally a
different tuning capacitor for tu ning may
necessitate a change in LJ and C2 also . For
more bandspread (Jess tuning range ) go
down on LJ 's inductance and up on C2's
ca pacity. Do not use over 75 pF however.
for a 6 meter L.O., as power will begin to
drop , unless you use a bigger device and
really need more padding.

Another componen t which is still
"huge" is the rf output jack. The one
shown is the smallest phono jack I know
of, made by Teletronics,Yonkers, N.Y. Of
co urse if you build the modules all to 
gether yo u can use the short o pen end o f
the small coax cable such as SOn

proba bly be sa fe in planning for each stage
to be no larger than this little plank , as it
has a functioning microtransistor, an induc
tance, a tuning ca pacitor, dc bias resistors,
bypass capacitors , and padding capacitors.
The device at present is the GE microtran s
istor D26G-I , wit h the usual Allen-Bradley
1/1 Oth watt 5K and I K resistors in the
base circuit , bypassed with a .0 I " Slim
cap" by Mucon, made by the Republic
Electronics Corp., Paterson , N.J . They are
really small, being o nly 60 mils O.D., but
they do work'

The emitter has a 500n 1/lOth watter,
wh ich may go to looon later because this
unit is drawing about 7 rn A at present.
which is more than needed. During tuneup
it was found that this is related to the
positio n of the emitter feedback tap, which
should be ca refully adjusted so that it will
not be too far up on Ll of Fig. 1. If this
tap is placed up several turns on LI , there
will be too much feedback and the current
will be higher than needed. The final
circuit shows one turn only . Check th is
point if you're in doubt.

A 50 pF capacitor from the emitter to
the tap on LI establishes the proper
positive feedback, which is in phase with
the collector . This makes the base out of
phase with the collector, a necessary con
dition for oscillation.
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Instability, where minute changes in circuit
or device capacity can result in large and
unwanted frequency changes. (c) Difficult
padding and trimming due to the need for
very small adjustments.

If, on the contrary, you sta rt in with the
idea of using maximum C, you will be
much better off, so let 's see how much can
be used . A trial was made with an air
wound high Q co il, 7 turns of 5/8 in . a .D.,
10 turns per inch. It worked fine, bu t hit
50 MHz with a small C, not allowing
enough bandspread . A second coil had 6
turns of bare tinned No. 20, 7 /16th in .
long, tapped at one turn . Much better, very
stable, uses about 75 pF of padding, but
which, with the 20 pF variable chosen fo r
tuning, covers only 1.5 MHz, which is not
enough tuning range. The range is easily
ex tended though by using a sligh tly larger
co il . Checking on the maximum capaci ty
that could be used and st il l have a good
oscilla tor, one turn and then 2 turns were
chopped off Ll , at whi ch tlme the rf
power sta rted to drop off, which indicates
that be tween 75 and 100 pF is about ilfor
this device and the de power allocated to it
fo r 6 meters. You co uld design a higher C
oscilla tor if you had to , but in this case

we're only looking for a good, general
purpose L.O., not an extreme maximum C
job.

Going to a 6 turn coil for Ll , slightly
closer wound , we fin d about 60 p F fo r 50
MHz, total capaci ty, and 2.5 tuning range
with a 20 pF tuning capacity for Cl. It is
now a very good stable oscillator, with
smooth power co ntrol and curre nt adjust
ment wit h R I , so this looks lik e what we're
afte r.

The choice o f a 20 pF tuning capac itor
was not just an arbitrary o ne. It is also the
range of the Miller three-gang variable
capacitor which may be used later.

Various values were tried fo r C l O, of
Fig. 3, the emitte r feedback capacitor, and
from 1000 pF down to near 40 the power
increased and then dropped out below 25 .
A 50 pF was found to be best, and was
installed at tha t poin t.

The final circuit is show n in Fig. 3, and
the breadboard test layout in Fig. 4.

The Front End

At first , no thing seemed right with the
exception of the osc illa tor and even that
was undercoupled. This is far from an
unusual thing though , with new rigs. You

22. INSUL ATED OVER L2

20, &ARE, TWNEO 3/18 tn. 1-31tl tn

20, BAAE:, TIfrrlfED 3118 in. 1-31$ tn.

22. INSUl.AT'ED CI'YEl" L<4

20. B.A."£, TH£O 3116 in 1/2 tn.

2 2 , INSULATED 0VE1'l Le
, .C, . , I ILL U COftE

FROM "lOCO TRANSFORMER

32 O.C.C. , OVER La. IN CUP CORE

'"

TURNS WIRE SIZE (AWG) 00 LENGTH

COI L TABLE

" .

" .
L2 , It

L4 19

" ,
co ,

" ,
co ee

+ 12V

MIXER

+ 12 v

1~P F

+ 12 V

SI"IIELO

I
I
I
I
I
I TUNE

+ 12...

OSCILLATOR

TU.' "'",.
0266- 1

''0

""' ''
"

0266-1 I
I"I

~ cr]

J

'"

+ 12V

"

RF

TUNE PAD + 12'"

"
L2 .OO~

F ig. 3. Comple te schematic fo r six meter front end using micro transis tors (GE D26G-l ).
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No w you can learn the code in a fra ction of the time it
used to tak e!

\ -..::: ,
.. . .

•-,'... ·/

mCOD~ COlJRSEW "
·.

',
' .
•

•

• ~ •
1< . • •\ ., '. e e ; ,- . ~ , ..

o 5 WPM This is t he beginni ng tape for
people who do not know the code at all. It takes
them t hrough t he 26 letters, 10 n umbers and
necessary punctuation, complete with prac tice
every step of t he way u sing t he newest b litz
teaching t echniques. It is almost miraculous! In
o ne hour many people - incl udi ng k ids of ten 
are able to master the code. The ease of learning
gives confide nce to begin ners who m igh t otherwise
drop o ut.

o 14 WPM Code groups again, at a b r isk 14
per so you w ill be at ease when you sit down in
front of t he steely eyed government inspector a nd
he sta rts sendi ng you p la in language a t o n ly 13 per.
You need t h is extra margin to overcome t he panic
whic h is u niversal in the test situations. When
you've spent your money and time to take the test
yo u' ll than k heavens you had thi s back b reak ing
tape.

A Great Present
Code tapes make a great Christmas present 

what e lse cou ld you give that w ill p ro vide a
life-long sk ill? When you k now t he code you sta nd
just a little bit taller than everyone else .

four speeds
available

Plays on any cassette player so you can
practice anywhere anytime!

o 6 WPM This is the practice tape for the
Novice a nd Technician licenses. It is made up of
o ne so lid hour of co de, sent a t t he off icia l FCC
standard (no other tape we've heard uses these
standards, so ma ny peop le f lu nk the code when
they are sudde nly - under pressure - faced with
cha rac ters sent a t 13 wpm a nd spaced for 5 worn} .
This tape is not memoriza ble , unlike the zany 5
1tIIPm tape, since the code groups are entirely
random characters sent in groups o f f ive. Practice
this o ne during lunch, while in the car, any vvh ere
and you'll be mo re t ha n p repared for the easy FCC
exam,

o 21 WPM Code is what gets y ou when you
go for t he Extra Class license. It is so embarrassing
to panic out just because you didn' t p repare
yourself with this tape. Though t h is is o n ly one
word faster, the code grou ps are so d ifficu lt that
you'll a lmost fall as leep copy ing the FCC stu ff by
compariso n. Users report that they can't believe
how easy 20 per rea lly is with t h is fa ntast ic o ne
hou r tape. No o ne who can copy t hese tapes can
possibly fa il the FCC test. Remove all fear of the
code forever w it h these tapes.

ON L Y $3.95! 73 is in the publishing business, not
tapes. so t hese a re priced much lower than a nyo ne
e lse could sell the m. Have you ever seen o ne hour
cassettes f o r u nder $ 6?

I
I Name

I Address

OR DER NOW!

Call

I City State Zip

I
I

NOVEMBER 1974

o 5 WPM 1 hr cassette $3.95 0 14 W PM 1 h r cassette $3.95
o 6 WPM 1 hr casse tte $3.95 0 21 WPM 1 hr casse tte $3.95

o a ll four cassettes $ 13.95

73 Magazine - Peterborough NH - 03458

91



Table 1. Mixer base tap on L4 using a 9 -turn coil,
5/8 in. diameter, for L4.

Table 3. R F base tap using 19 turn coil as L2 in
Fig. 3.

Table 4 . Number of t urns in a nte nna link co il L1
of Fig. 3.

Table 2. Capacity to rf base IC2 of Fig. 3) .

pF Relat ive Volts
100 10

1,000 18Y,
5,000 19

Relative
Volts
10
19
17
17
14

Relative
Volts

22
26
25
20

Relative
Volts

20 (some oscillatio n in RP stagel
23
24Y, Ive ry stab le)

Number of
Turns Fro m
Ground
3
4
6
9

Tap Turns
From Low End
2
3
4
5
6

Number of
Turns
Ll

2
3
4

The Mixer Circuit

Referring again to Fig. 3, the collecto r
output coil tuned to 1.65 MHz by C8 is a
more or less standard coil and wo rked righ t
away . Miller 9054 co ils will do all right also
at th is point.

The emitter was securely bypassed to
ground to prevent the mixer from taking
off as an oscillator (it didn 't), which can
happen with a tuned collector, a part ially
open (no t tied to ground) emitter, and base
tightly coupled to ground at 1.65 MHz
through a small link or tap at 50 Mllz.

set up the converter was the fact that on
ten meters I had been using a te n turn coil,
but it had a powdered iron core inside and
out which greatly increased the inducta nce .
So, on Six, I pruned L2 and L4 carefully,
fo r gain and selectivity. still keeping th e
highest possi ble C fo r padding in orde r to
get the needed bandspread, and suppres
sion of harmonic detection and birdies.

take some new devices (new to you any
way) and hook them up to co ils and other
com po nents in a circu it that worked well
(on another band) and what happens?
Zilch is what happens!

At this time go get a new cup of coffee
and insta ll a good signal in th e band, not
too weak, but not overloading eit her , and
prepare for some hours or days of hard
work. See also information in the rf stage
sectio n for de ta ils of a useful signal gener
ator setup fo r this sort of work.

Points needing improvement were as
follows, referring to Fig. 3. The oscillator
was close to the frequencies needed, but
proved to be undercoupled to the mixer
base circuit. The mixer was undercoupled
to the rf collector coil L4 with C5 being
too small, and its emitter resistor was too
large and L4 was too small, need ing almost
100 pF to hit 50 MHz.

Also, the rf stage was far from its best,
with L2 being too small, likewise C2, and
the base was undercoupled to the input
co il L2. The antenna was also too loosely
coupled, and even the rf collector tap was '
too far down on L4. You might think it's a
wonder that I heard anything at all with it,
and you'd be exactly right. I didn't!

With the signal generator hooked up ,
some of the more glaring deficiencies were
corrected and things began to perk up .
Finally, with action showing in the mixer
tu ning, the usual gang on Six down in
Massachusetts started booming in after
breakfast, and the little microminiature
specks began to shape up. Most of the low
sensitivity seemed due to the low value of
inductance I had put in and the small base
coupling capacitors.

Don't forget, I was only running a single
i-f stage with the front end, and this cou nts
for a lot because every time I put the 1.65
MHz output into the lab receiver things
sounded very powerful. This is a common
fault when building converters. One tends
to neglect absolute sensitivity (overall pow
er gain) when using a high-power i-f. The
single stage i-f on 1.65 Mllz really makes
you peak things up in the converter, with
the result that you have a lively , matched.
selective un it.

One o f the items neglected when I first
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Best emitter bias resistor was found to
be 500n fo r the microtransisto r D26G-I ,
with 5K and I K supplying the base bias as
usual. Voltages to ground while operating
were as follows: collector 10YZV , emitter
1.6V, and the base 2V.

A new L4 was installed, with the small
diameter coil, 1/8 in. I.D ., bare tinned No .
20, I 3/8 in . long, with results as in Table
I . The parallel pad fo r L4 was now about
4 5 pF, which was a good value to start
with . The tuning was sharp and clea n, with
no spurious or birdies, and already at 6 :4 5
A.M. the mobile lads on Six were coming
in from 60 miles away as I tuned up and
down while checking th e bandspread .
That's one way to tune up a mixer and
make it really work.

Tuning Up the RF Stage
The signal used for this work (and the

mixer also) was my faithfu l old signal
generator, with a piece of wire 4 ft lo ng,
horizo ntal, attached to the " High" output,
and tu ned to 50.2 MHz.

This was placed abou t 75ft away,
indoors (houses are large in N.H.), and with
the 4 element six meter beam used on the
fro nt end fo r tests, pointed about 3/4 away
from the generator. Be sure and check that
the signal is coming in via the beam,
otherwise you may falsify the results . As

the rf stage input is one o f the more
difficult po ints, I always like to use the
beam and 50n cable for a life-like tes t.
With the above setup the de signal ou t of
the single i-f stage diode was about l/l Oth
of a volt, which is enough to tabulate gain
with and yet not eno ugh to overload any
of the circuits.

The rf collector tap (see Fig. 3) was
fou nd to be best at the high end of L4, due
no doubt to the relatively low impedance
resulting fro m the high parallel capacity
C4A and C4 B. The rf base capacity was
found to be best at a high value, the same
as the mixer. Table 2 shows the trend.

Table 3 demonstrates the influ ence of
the rf base tap on the tuned input coil L2.
It is interesting to note the similarity of the
mixer base and the rf base as far as
matching impedance on tuned circuits .
RCA in their detailed and well worked ou t
application circuits section also attach con
siderable importance to this ratio of the
base tap section of the coil to the remain
der, so we're in good company.

Voltages while operating were as fol 
lows: collector] 0.5, base 1.6, emitter 1.0
volt, relative to ground.

The 50n antenna cable was tapped at 2
and 3 turns, with a drop noticed at I turn,
and some self-osciJlation due to the light
loading. With 4 turns of link coupling it

RF MIXER OSCILLATOR

70
I ,_

.AD

+1 •

•01

LI
LI

CUP CORE

C'+1'C'

.0 1

BRASS SHIELD
1- 1/2 in. HIGH

Fig. 4. Layout detail . Please add 5k to 12 V, .0 1 to grou nd to point B of oscilletor.

CI
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was very sta ble and tuned well as shown in
Table 4. This is always nice because it takes
up little space, is easily adjusted, and
doesn't cost anything. You also avoid more
trimmers, which are quite large compared
to the transistors being used . You have to
be sure it's working though. You don't
always get the best match with such a link.

A final trim-up of the oscillator input
link L5 placed its three turns of L4 from
ground for the best sensitivity ,

The lab receiver was then connected for
a check, tuned to I .65 MHz as an i-f and
plugged into the mixer output. Absolutely
everything on the band co uld be heard and
separated in fine style,
Results

After all the pruning and peaking up
shown in fables I through 4, plus other
little things, I now have one of the best and
most economical receivers for Six I've ever
used . Still running the single i-f stage o n
1.65 MHz I can hear anything that moves
on the band. There are some very small
coils suitable fo r 1.65 i-f and filter work ,
but more on that later. The rf input tuning
is particularly nice peaking right up on
frequency with good sy mmetry in the
resonant tuning curve . I still find some
thing definitely advantageous and different
about those little GE gems as compared to
the larger transistors used in the past.

At any rate, you have here a good
sensit ive, selective, six meter front end,
with pocket size possibility.

Have another laugh on me . . . just a
small one, but it might hit you too some
day . Tuning up a single transistor af oscilla
tor to modulate a test signal, I ran into
trouble and changed the Motorola transis
tor that was in it , one of those little black
plastic ones. The second o ne didn't work
either (I hasten to say that both those units
were perfectly good ) so I checked the
collector volts which were 12 on the meter,
the base volts which were 2 to 3 , also ok,
but no emitter volts or current ! Nothing I
could do brought any curre nt through the
emitter or showed any bias volts. Finally , I
just happened to look at those little silver
colored tiny letters on the plastic case and
found I was using a HEP56 instead of a 55 .
The 55 's are my choice for a "Universal"
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device, and I've put nearl y 4 dozen of them
into circuits in the last several months and
they all worked well . Figures 5A and B
show what was happening. I had been
applying dc bias to the emitte r instead of
the base. So keep your eyes open and
maybe it won't happen to you.

This six meter front end using micro
miniature transistors in a breadboard cir
cuit with all small components and -their
best values determined , and working like a
charm, is now ready for packaging, but
small!

It is intended that two stages of 1.65
MHz i-f, with ave , will be tuned up using
these little devices also , and packaged to
match in size. As you can see by the
module example, one stage including the
variable capacity has been packaged Y2 in .
thick by I~ in. square , not counting the
tuning kn ob. This indicates a possible
pocket rig some I I> in. high , I I> in. wide ,
and 4 in . long. Battery , mic, speaker, and
antenna yet to come. This is using 4 stages
in the transmitter and about 8 in the
receiver. Maybe it will take an overcoat
pocket just now , but at least you can see
where we 're heading.

.,-----------
AN EMERGENCY TRANSFORMER

How many times have you discovered a
dead transformer just as sked time neared?
And then found it was the primary of the
transformer that had opened.

This happened to me a few weeks ago,
and not having another suitable power trans
former handy, I solved the problem by
bringing into use an old junkbox job with a
hefty low voltage secondary. This was hitch
ed to the heater winding of the main trans
former - and so fed the tubes direct as well
as supplying Bvplus . The actual output of
the junkbox transformer under load was a
trifle too high, so a wirewound resistor was
put in series with the primary, and adjusted
until the heater voltage was just over 6.3
volts. Although this was only a temporary
lashup to get me on the air, it's been going
fine for several weeks now, with no sign of
smoke. It would appear to work with any
main transformer which has a definite open
circuited primary - but not, of course, one
with shorted turns. . ., G3KPO

73 MAGAZINE



.....
X 1000 ", )( .0 1II"

X100"lf5\X .,,_•
00

. , .
c

being a switch selec ted range resist or, the
second a 2S0 n variable element , the third
leg a .SJ.lF "standard" capacitor, a nd the
fourth, the unknown . When the ratio of
the unknown to the standard equals the
ratio of RI to R2 , R3 , R4 , or RS, the
bridge is in balance and no audio output
appears across the Dull detector terminals .

The bridge is supplie d with audio volt
age by a packaged " code practice oscilla
tor" module (in this case a Cordover
CPO-4) of the 984 variety fed through a
794 transistor output transformer running
backwards for impedance matching pur
poses. A similar homebrew oscillato r could
be used if desired. The null detector may
be as simple or complicated as y ou have
available. A pair of earphones, an amplifier,

WilHam P. Turner WA0ABI
5 Chestn ut Cour t
Saint Peters MO 633 76

Fig. 2. Suggested method of calibration .

an ac VTVM , or a scope are usable. Phones
are quite satisfact ory and have the advan
tage of being readily available in the
average shac k.

Calibration consists of nulling the bridge
with a known value capacito r across the
unknown terminals and marking the scale
at that point. Continue until the I through
10 positions have been located , changing o r
paralleling capacitors as necessary. It is not
necessary to calibrate each range separ
at ely. The range resistors will in sure that
the scales are not too far from being exact
multiples o t the basic range . It will be
noted that with the specified potentiom
eter the scale will cover only about 180

0
o f

sha ft rota tion. If desired , a Ison pot could
be used and the scale expanded to cover a

o
full 270 .

The unit as originally constructed used a
rotary switch to contro l the oscillator
battery. If you are the forgetful type, a
normally open pushbutton may be substi
tuted in the interest o f conserving the
battery.

•

".
MODULE

Occasionally the Novice or casual arna
teur requires the use of a capacitor

checker while in the process of building or
repairing his equipment. The frequency of
this need is oft en such that the purchase of
a kit or commercial checker could not be
justified. Over the years many homebrew
models have been prese nted in the various
elec tronic magazines, but these are apt to
be too expensive or too complica ted to fill
the need .

Presented here is a cheap, easy to
construct checker which will measure capa
citors from .00 0 1 to 1.0 J.lF in four ranges
with about as much accuracy as the builde r
might desire . While no t covering a wide
range of capacitance, it will check 90% or
more of the capacitors found around th e
shack . The norm al "entertainment" grade
resist ors, capacitor and po teniome ter will
do nicely ... on the other hand, accuracy
may be greatly increased if precisio n com
ponents are used and precision calibra tio n
undertaken.

The basic circ uit is a bridge, one leg

RESISTOR SCALE

R2 - lOOK X 100 pF
R3 -10K X 1000 pF
R4 - IK X .O' ~F

RI) - 100.... X .1 )l F

ALL RES' STORS - 1/ 2W. 1)% or bener

BUILD A
BASIC
BRIDGE

Fig. 1. Transformer shown is 50Oct:8,Q . . .WA0ABI
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COD PHONE (408) 867-5900

• 2 4 H o ur COIrPhone A n swering Service
• Ou r Data/ A p plic a tion S heet E nclosed w ith
Eac h Type S h ipped
• Every Uni t 1 0 0 % Param e ter a nd Fu nction
Tes ted to o u r Guaran teed Limits on the sa me
FAJ RCJnL D Computer-Type H ith Speed Tes t
ed Used by Major Semi Companies

--RADIO TRANSMITTER ON A CHIP !--I
N A2000 l00mW AM on 20 Meters " $9.95
N A2001 250mW AM on 10 Meters $14.95

B· DIP 1.25
10-T 0 5 0.99
B-D IP 0.45
14·DIP 0.99
14-DI P 1.20
14-D IP 2.25
14·DIP 2.45

Voltage reg., pas. low stdby .
Voltage reg., pas/neg .
Oo . amp.
Stereo preamp
Stereo multip lex decoder
FM i-t strip/Quad . detector
FM i·f strip/det/preamp

COMMUNICATIONS INTEGRATED CIRCUITS

IC TYPE DESCRIPTION CASE Pr;ce,Ea,

NA555 Versat ile Timer 8-DI P 0 .99
NA555-2 Dual T imer 16-D1P 1.55
NA370 AGC/SquelchIVOX 10-T0 5 1.20
NA371 Versat il e rf/i-f 10-T05 1.29
NA301 8 4·Trans. Array 12·T0 5 0.89
NA3026 Dual Di ff. A rray 12-T0 5 0.99
NA3086 5-Trans. Array 14-DIP 0.45
NA3036 Dual Darlingt on 10-T05 0.75
NAl595 Anal og Multiplier 14·DIP 1.90
NAB03B VCO/Sine/ Sq .lTri . 14-DIP 4.50
NA1596 Bal. Mixer/Mod. 10-T05 1.20

Both t yp es usable at reduced ou tpu t a t 6 Me ters
and above. Requires external crys tal & 2 tu ned
circuits. With cfu ta/applications.

---SPECIAL - TRANSISTOR BAGS---

2NA2222 NPN Trans., bag of 12 TOI B 2.00
2 NA2907 PNP Trans., bag of 12 T01 8 2.00
2 NA3904 NPN Trans. Plastic,bag/20 T092 3 .00
2NA3906 PNP Trans. Plastic, bag/20 T092 3.00

________________ TERMS-------------

Prepaid U.S. o rders over $ 1 0.00. we ship.
Prepaid U.S. o rders u n der $ 10.00, add $ 1.00.
Prepaid foreign orders over $ 10_DO, ad d pos tage.
Prep aid fore ign under $ 10. DO, a dd $ 1.00 plus
postage.
COD U.S. orders over $ 10.00, add $ 1. 50.
COD U.S. orders under $10.00, add $2.50.
No Foreign COD orders.
California reside n ts add 6 % sales tax.

N A376
NA723
NA741
NA1303
N A 1304
N A2111
NA3075

NASEM Box AI
Cupertino CA 95014

Automatic recorded 2 4 hour COD tele p h o ne
order service - supply full informa tion con
cerning o rde r and shippin g ins t ruc tion s. R e
ques ted re turn calls - Collec t o nly . . .

.----------------------------------------
ANTENNAS

Beams Doublets Quads
Verticals - Cable & Towers 
HyGain - - Newtronics - Mosley
Cushcraft - Mini Products - An
tenna Specialists - and more --

FRECK RADIO & SUPPLY CO. Inc,
P.O. Box 7287 W4WL

Asheville NC 28801
704-154-9551

Est . 1921

,,,, C F P ENTERPRISES
866 RIDGE ROAD, LANSING, N. Y. 14882

Whethe r you exte nd the range o f your VHF FM
statio n wit h t he new Ringo Ranger or rota te
your house with full size HF Monobeam, it's
hard to beat CUSHCAAFT for the very best in
a nte nnas.

Con tact CFP today for the Cushcraft ante nna
of you r c ho ice . You ' ll be glad you did.

Office & Salesroom Hours by Appointment Only

24·Hour Phone: 607-533-4297
Send SASE f o r Monthly Listing of

QMDP' AlfID
EXCLUSIVE 66 FOOT 75 TH RU 10 MEIER DIPOLE

NO TRAPS - NO COilS - NO STUBS - NO CAPACITORS
==E'E~~~~F"~I~"~Aj, T t ~l ed - Thousands "" ready in Us.- _.-=-~]3E==3JIO

# 16 40% Copper Weld wirt annealed so it ha ndles like sott opper wlfe- ·Rated for better tha n ful l legal power AM / CW
or SSB -Coulal or Balanced 50 to 75 ohm feed line-VSWR under 1. 5 to 1 al most helghh-Stainless Stee l hard ware
Drop Proof Insulators- Ttm lu; Perlormance-No coils or Iraps to break down or ch. nge under weather cond ,t lons-Comp ·
lete l1 Assembled ready 10 put up-Guara nteed 1 year-ONE DES IG N OO£S IT All : 75 ·10HO-ONlY $ 12.00 A PAN D!

Model 15 · !OHD $60.00 66 ft 75 'lhru 10 Meters Model 15·4Q HO $4 0.00 66 Ft 75 Thru 40 Meters
Model 75 ·20HO S50 .00 66 Ft 75 Thru 20 MeIers Model 40 ·20HD $3] .00 35 Ft 40 Thlu 20 Meters

Model 80-40HO $42.00 69 Ft 80 -40·15 MeIer (CW)

ORDEIl: DIRECT OR W RITE fO R
FULL INfORM ATION

300 S. Shawnee
l eavenworth, Kansas 66048

OR THR U yOUR f AVORITE
DISTRIBUTOR
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Emil Hrivnak W3HPX ex·W1 GCA
147 Penn Lear Drive
Monroeville PA 15146
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• • • •
• • •

MOSKEY
A PROGRAMMABLE IAMIC CMOS KEYER

Part 3

T he co ncluding part of th is series covers
the remaining functions such as the

sideto ne, transmitter keyer, power supply ,
and others necessary to co mplete th e keyer.

Side tone

Fig. 14, is the schema lie o f the sideto ne
oscilla to r and buffer to drive the speaker.
The spare gates from Fig. 5, and from Fig. 8 ,
are used in the sidetone circuit . The oscil
lator is adjus ted for approxima tely I kHz.
Eac h t ime OUTPUT goes high the oscilla tor
is turned on. I o riginally used CMOS buffers
instead of 01 and 0 2 and the circuit had
adequate volume but OP reserve. Now there
is plenty o f drive for the spea ker and
although I haven 't tried it , the volume
control could be co nnected to the unregu
lated 16V fo r even more output. Any NPN
transistor from your junk bo x sho uld work
fo r 01 and 0 2.

Transmitter Keyer
I curre ntl y have a Heath SB·!OI

transceiver which uses grid blo ck keying,
keying about ·60V at I to 2 rnA to ground . I

decided to use an optical co upler to inter
face with the transmitter. (An optical
coupler has a LED and a photo transistor in
it. When current flows through the LED, it
emits light. The light st rik ing the base region
of the phot o transistor causes the transistor
to turn o n.) Since the volt age rating o f the
o ptical coupler transistor is o nly 30V, I use
it to drive a high voltage PNP transistor for
keying the transmitter. The circuit provides
about I rnA o f base drive to the keying
transistor, 03. I used a D cell flashlight
battery to provide the negative voltage for
turning o n 03 . A negative voltage could be
generaled from the ac power supply, but I
decided that I may want to o perate the
keyer from an external battery so me day for
portable operation and then it would have
required two external batteries. Only 1 rnA
is drawn from the fla shlight battery during
key down conditio ns and the battery should
last for shelf life.

A sma ll amount of rf interference was
noted the first time the key er was co nnec ted
to the transmitter. C 140! cured all of the
problems but I added a few extra for
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Fig. 14. Sidetone and transmit ter key er.

O CB AO CB A O CB A O CB A

fro m 0 to 7. The next count is 8, with
address line 4 high an d I through 3 low.
Line 4 makes the tens display read I and
lines I, 2, and 3 make t he units d isplay read
O. So we see 10 not 8 on t he display . If you
haven't worked with octal numbers before it
may seem confusing at first , but it is a very
convenient way o f handling binary numbers.
There are 10 24 lo cations in memory o r 0 to

OlSPl.AYS

UNITSTEHSTHOUSANOS HUNOREDS

insurance. Install C I402 near Q3 and install
CI403 at the panel jack that goes to the
transmitter. I have found when digital cir
cuits are operated near high power transmit
ter a handful of bypass capacitors installed
on input /output tines is always worth the
time and effort.

Other methods of keying the transmitter
could be incorporated such as a reed relay ,
NPN transistor or whatever you desire. Gates
U30 E and F, connected as a pair, are
capable of sinking about 8 to 10 rnA to
ground, or sourcing 1.5 to 2 rnA of current.
If you decide to drive a relay use a buffer
transistor.

1023 decimal. The display will read from 0
to 1777. Don't even try to convert back to
decimal when jott ing down a starting address
fro m the display. If t he display reads 1356,
write do wn 1356. If you grou p the address
selectio n switches in groups o f 3 wit h a little

Display

A four digit display (see Fig. 15) is used
in the keyer and the numbers are displayed
in octal or base 8 format. The first 3 address
lines go to the units d isplay . Address lines 4,
5 and 6 go to the tens display. Address lines
7, 8, and 9 go to the hundreds display and
address line 10 goes to the thousand s d is
play . As the address counter counts up from
zero, the address lines will advance in a
binary mode. The unit s display will cou nt

10 9 8 7 6 54

TO AOORESS LINES
FIGURE 8

Fig. 1S. Display wiring.

3 2 ,

98 73 MAGAZINE



separation bet ween gro ups, each group of
three is an oc tal digit. To obtain 1356 set
the switches to :

The buffers on the address lines can drive
about 3 TTL loads. Even with both PROMS
installed that leaves enough drive for the
displays. Any display, seven segment incan
descent , LED (light emitting diode), or nixie
type can be used with its appropriate de-
coder/ driver provided the decoder/driver has
TTL compatible inputs. There are many of
these currently available o n the market. Ten
individual ligh t bulbs could also be used
provided so me sort of transistor driver is
incorporated. I use seven segment incan
descent displays in my keyer.

1000 400 200 100

() ~ ()()

All switchesare black with white fig·
ores and snap-in front mounting.

THUMBWHEEL SWITCHES
STANDARD SIZ E· 0.5 x 2.125 x 1.78
10 posit ion decimal $3.00
10 posit ion 8CD & compl. $4.00
End Pl ates (per pair) $1.45-
MINIATURE SIZ E · 0.3 12 x 1.3 x 1.3
10 position decimal $2.50
10 pas. BCD & camp. $4.00
10 pas. BCD ani V $2.75
End Plates {per paid $1.00 7
Divider Plates $ 1 .25
Blank Body $ .30

-GATEWAY--
ELECTRONICS

8123·25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

1314 1 427·6116
•,

40 20 10 4 2 1

() ~ () ()() f6

a,

Address Selection Switches

Fig. 16 , sho ws two optio ns for wiring
the address selection switches. Fig. 16a, is the
simplest way and just requires 10 switches.
Space them in 3 groups of 3 and a single one
as mentio ned before. Having seven sequences
programmed in PROM [ decided it would be
nice to have a single rotary switch to select
anyone of the seven starting locat ions.
Fig. 16b, shows how this was done. You
must first decide on what you are going to
program in PROM to determine the needed
starting locations. Then you can set up the
diode matrix for those locations.

TRIAC CONTRO LLER - Triac ad 
justable light dimmer rated at 1200
watts - 0·115 vo lt . Ship . wt. 2 Ibs.

$3.50
2" SCOPE TUBE SHIELD - Man!. by
Millen. Sh ip . wt, 1 lb. $3.95
PAMONA BOX - 2 1/4 x 1 1/8 x 7/8
Min iature box w/BN C plug & jack 
good for attenuators & other small
projects. Ship. wt, 1/2 lb. $3.95

INC JACK TO IHC PLUG

CMOS-TTL Compatability

CMOS logic can be operated over a
voltage range o f 3 to 15V, unlike TTL which
is 5V +5% for co mmercia l temperature
range. The memories I have selec ted operate
at 5V and .since the PROM is a TTL device,
the entire keyer is operated at 5V. TTL
devices can be used in CMOS circuits pro

.vided a pull-up resistor is used on the output
of any TTL device driving a CMOS device.
This insures that logic I output levels are
approximately 5V instead o f only 3.3 V,
typically, which is adequate for a TTL logic
I level. CMOS gate outputs swit ch logic
levels when the input passes through a
voltage level equal to approximately 45%to

MINIATURE SWITCHES - OPDT
Miniature Push-button switch $1 .50
MINIATURE SWITCHES - SP6T En·
closed Miniature rotary SW. Y, ' dia .

$1.50
EQUIPMENT COOLING FAN - 115V
AC - 3" diameter - w/mounting
bracket - 3 lbs: $3.50
55 M inimum Order, V'SIt us when In Sr. LoUIS
e tesse mclude su tt.cient postage.
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TO ADDRESS SWITCH INPUTS FIGURE 8

1000 400 200 100 40 20 10 4 2

1 1 1 1 1 1 1 1 1 1LOGIC I

r rrr rrr rrJ LOGIC 0

Vee
5V

ADORESS SELECTION SWITCHES

160. TO ADDRESS SWITCH INPUTS FIGURE 8

'000 400 200 100 40 20 10 4 2

ere I

GIC 0

SEQUENCE
1372 ~ y( ~ y( y(y( .,f

11 4. ~ L .,t y(
G '6

E ~L

oeu L L L L L
r-

I 0 305 .t- .:tI $T JI
• JI y( JI 4I\NUAL A 0 154

ITCHES

STARTING
LOCATION
ENCODED

'ODES
LO

AAY r< H ,... ...... ...... ,...- ~ LO
IG NAL

< , - l-

•sw

All 0
IN914 OR
SMALL S

OIODE

ADDRESS SELECTION SWITCHES

16b.
Fig. 16 a and b. Two me thods for wiring address selection swi tches.

55% of the su pply voltage for the CMOS
gate , that is a lo w input should be less than
4 5% of t he supply voltage, an d a h igh input
sho uld be greater than 55 % of the supply
volt age. For safe designs a low input should
be less than 30% of th e supply voltage or less
than 1.5V at a su pply of 5V . A high input
should be greater than 70% of the supply
volt age or greater t han 3.5 V at a supply of
5V. The pull-u p resistors on the output of
the memories and the PROMS insure a go od
logic I input to the CMOS multiplex er.

about 20 rnA at maximum volume . I used
seve n segment incandescent displays which
draw a total of 700 rnA. The total cu rrent
requirement s for the keyer is about JA , but
this is largely dependent on the displays
used. A switch could be in stalled in the
display power lines to conserve power when
operating from batt ery . The po wer supply
Fig. 17 , u ses a 24 V filament tran sformer and
a three terminal monolithic SV regulator.
This type of su pply has appeared rna ny
times in c urrent publicatio ns.

Power Supply

The CMOS logic in the keyer draws about
2 rnA . The variou s pull-u p /pu ll-do wn resis
tors draw severa l rnA depending o n the
po sit ion its assoc iated switch is in . The two
RAMS draw 30 rnA each. and eac h PROM
draws 80 to 100 rnA. The sideto ne draws

Construction

The keyer can be fabricated a ny way the
builder desires . I built mine into a 15.24 x
17.7 x 25.4 cm box. Keep leads as short as
possible and use a single point ground and a
single point SV co nnectio n fro m the su pply .
Run a separate ground and SV line to each
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E:JlTE RNAL BATTERY
INPUT 8 - 20 VOLTS

2/51,00
3/51.00
3/51.00
3/$1.00
2/$ 1.00

52.00

3/51.00
53.00

5 .90
5 .39
S .75
51.00
s .45
$1,55
$1 25
S 95
52,00

4/$1 .00
41$1 ,00

6/51 .00
6fSl .00
6/51.00

$1.50
6/$1,00
5f$1.00

$3,00
$1.00

10/$1.00
6/$1.00
6/$1.00
2/51.00
31$1.00
4/$ 1. 00
4/$1.00
4/$1.00
4f51.00
4f$100
4/5 1.00

$5.00
$LOO

BOX 4181 ·K, WOODSIDE, Ct. 94062
T.I . 14151 851·0455

"MAIL NOW! Wuh every o rd er 0 1 $1 0 or more , p o stma. ked
prior to 12/3 1174 . FREE 739 o r 749 Low-Norse Dual O P AMP
incl uded - $l V A LU E.

OROER TOOAY - A II item s subject to p rio r sale and pnces
su b jec t to chance wi t hout notice. DA T A S HEE TS incl ud ed wit h
alt items ,

WR ITE FOR FREE C AT A LOG o fl er mq h und. eds 0 1 sem i'
cond uctors not hsted ber e . Semi 10.; s t" m p.

TERMS : All or de rs p.ep'lId. We P <lV p ost .,tIe. $l .DO h .ln,lI,m)
c harge o n o njers under $10. COI l,!. res ,d..nls ado 6 .... s.ues I.ll' .

FREEIC
With Every $10 Order*

ADVA ELECTRONI CS

• REDUCE YOUR PROJECT COSTS
• MONEY·BACK GUA RANTEE
• 24 ·HOUR SHIPMENT
• All TESTED AND GUARANTEED

• TRANSISTORS:
NPN

2N 3563 TYPE RF Amp s OSC to I GH I lpl. 1N9181
2N 3565 TY PE GI'II. Purpose Hlljh Gain no 106)
2N3691 TYPE GP Am p 10 25 rn A and 50 MHI
2N 3866 TYPE RF Pwr Amp 1·2 W {ill 100 600 MH I
2N3901 TYP E GP Amp & Sw 10 100 lil A and 30 MH I
2N3904 TYP E GP Amp & Sw 10 100mA n0921
2N 3919 TY PE RF Pw. Amp 3·5 W@3·30 MHz
Assaf! , NPN GP TYPE S, 2N3565. 2N 3641 , er e. 1151

PNP :
2N 3638 TYPE Gen . Purpose Amp & Sw
2N4249 TYPE Lew-Norse AudIOAmp I j..JA to SO mA

• F ET's:
N CH ANNEL (l OW·NOI SE):

2N44 16 TYPE RF Ampllfle. 10 450 MH llTO·121
2N5486 TYPE RF Amp In 4lin MHz tprasnc 2N 441fH
2N 5163 TYPE Gen . Purpose Amp & Sw lTO·l 06)
2N4 091 TYPE RF Amp & SWITch nO ,106)
I1E4868 TYPE uure-Lnw NOise AudiOAmp .
nsson RF & GP FET's, 2N5 163, 2N54 86, etc . 181

P·C HANNEl
2N4 360 TYPE Gen . Purpo ~ e Amp & Sw lTO-1061
M104 TYPE MOS FET (DlOd'! prot ect ed! 0.3 pF

• LIN EAR IC's:
555X Time. 1ps·1 hr, 011. pmout h om 555 (DI P)
709 Popular OP AMP IOI P/TO ·5)
723 vutteqe Requlatur 3 30 V @ I 250mA lOIPlT O 5)
739 Dual Low-Nurse A uoto P.ealllpfOP AMP (DIP)
741 F.eQ, Enmpencared OP AMP (O IPITD 5/M 1N101 Pl
2556 Duar 555 Timer t ceec to 1 hour (DI P)
l M305 Pcs.uve Voltage Requtamr (TO 5)
MC14 58 Dual 741 OP AMP lMINI·DIPI
ASSailed l mears· 741/709f723, et c. (41

• DIODES:
lN914 TYPE Gen . Purpose 100V/lOmA
lN 3600 TYPE HISpeed SW 75V1200mA
lN4 608 TYPE GP s SW 80V/400mA
l N3893 TYPE RE CTIF IER Stud Moullt 400 V/1 2 A
l N749 ZENER 4.3 Voll 400mW
lN 753 ZEN ER 6.2 Voll 400mW
1N7 55 ZENER 75 Voll 40 0mW
lN 757 ZENER 9.1 Vall 400mW
1N 758 ZENER 10 von 400mW
lN965 ZENER 15 veu 400mW
1N968 ZENER 20 von 400mW
D5 VARACTO R 5·50 W Output @3025O MHz ) ·70 pF
F1 VARACTOR 1·3 W OUlp UI @ 100 500 MHz . 5-30 pF

SEVERAL
CA.F'l\C1TORS

DISTRIBUTED
AROlf,IO TK;:

CIRCUIT
SEE TEXT

U4 4

USE ADEQUATE
"' EAT SINK

T~ . Fl ADIO S", ACK

,,7
,"'"oroor
02 '

,I TO I J' F~
GOOD QUALITY SINGLE POINT

I
CERAMIC f>(M"ER SUPPLY
INSTAL L ED GROUND AND
RIGHT AT SINGL EI U4 4 CONNECTION

3 POL E TO C"'ASStS
13 POStT tON GROUND.

SWtTCH

if
l 0 CEL L FL ASHLIGHT BATTERY

r;(1;:l 1 I .-10 veers1-10 TO FIGURE t4

7
1 "1"1:- 00

, 'rh I 5V --= - -I NATIONAL LM309K

I MOTOROLA MLM309K
FAfiCHILO U6 180 5

I
I

Fig. 17. Power supply

card o r group of ICs, and run a separate
grou nd and 5V line to whatever displays you
choose . Use so me .00 I ,uF capacitors as
bypasses fro m 5V to ground o n eac h card or
group of ICs. A couple o f 10 to 50 /IF
capacitors sprinkled aro und will always
make digital circuits quiet er and never hurt .

If you counted the ICs on the two cards
in the photograp hs you came up wit h 40.
Ho wever, t he sche matic shows 4 2. CD403 5,
4 bit shift registe rs can be used as quad 0
flip-flops, and 2 of these could replace 4
CD40 13 dual D flip-flops. But since the 0
and 0 BAR outputs are not both available,
other subst itu t io ns and rearrangements mu st
be made. Because of t he diffiuclty in split
ti ng a comp lex device, such as the 4035,
over several schematics, and the confusio n it
might crea te, I decided it was best in the
long run to add t wo chips to simplify t hings.
Also, the sideto ne was modified after the
pictures were taken, so you won't find QI or
Q:! , either.

PROM Coding
Figure 18 shows t he co ding in my PROM

to call CQ. The sequence progra mmed is CQ
CO CO DE WI GCA WIGCA WIC;CA (re-

L ---> TO DISPLAYS

T"'E KEYER IS FULLY OPERATIONAL IN STANO - BY
POSITION; ONLY T HE OISPL AYS ARE TURNEO OFF.
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Fig.1B. Example of PROM coding to send CQ.

WS/lS· Stop

WS/WS "" Repeat

Op·CODE BIT

peat)K (stop). This will serve as a guide if
you decide to install PROMS in your keyer.
The logic levels are the same as they have
been all through the discussion of MOSKEY ;
a high = logic I =s5V , a low = logic zero =
OV. Unfortunately some PROM manufac
turers use this logic definition on the address
lines and inverted logic on the o utputs; a
logic 1 = OV, and a logic zero = 5V. Be sure
you understand it for whatever PROM you
use . Murphy's Law says you have a 50%
chance of programming the PROM with the
outputs inverted. I have seen PROMs pro
grammed with the o utputs inverted even
after checking and double checking spec
sheets. If by some fulfillment o f Murphy's
Law your PROM outputs are inverted, don 't
fret. You don't have to throw it away. A
couple of inverters on the PROM outputs if
using 256 x 4 's or on the first level mu x
outputs if using 32 x 8 's can correct it. But
if you did it wrong the first time and add a
second PROM , do it wrong the seco nd time.
Otherwise you'll have inverters o n the first
PROM and not on the second, etc ., and it
could get to be a confusing mess.

Operation

When the wmng IS all completed and
double checked , turn on the power. Usually
one dot and one dash will be outputted
when the keyer IS turned on. Capacitors
C301 , C302, C303 and C304 cause the dot
and dash latches to get se t when power is
turned on. To operate the keyer as a normal
IAMBIC keyer, just plug in your squeeze
paddle (or regular paddle) and sen d. Don't
become discouraged if you're trying squeeze
keying for the first time and find it difficult.
I practiced for about three hours before I
felt confident enough to put it on the air,
but then the results are fanta stic. The ease of
squeeze keying co mbined with letter and
word spacing will give you a fist to be proud
of.

To program the keyer select a starting
address and press the PRESET button. The
displays will read the address selected. Tum
on the PROGRAM switch and send your
favorite sequence on the key. When you
have completed sending press the STOP
STORE button to store away a stop in-

8

4

CODE

, • c
o LS, .
o ws a, .
, • c
o LS, .
o ws a, .
, • c
o LS, .
o ws a, .
1 • LS 0
o • WS E
o •
1 LS W
o •
o
1 LS 1
o
1 • LS G, .
, • C

1 LS.
o WS A
o •
1 LS W
o •
o
1 LS 1
o
1 • LS G, .
t • C
1 LS.
o WS A
o •
1 LS W
o •
o
1 LS 1
o
1 • LS G, .
, • C
1 LS •
o WS A
o WS Repeat
O. K
1 WS LS Stop

3

A

o,
o
o
o
o,
o
o
o
o
t
o
o
o,
o,,,,
t,,
o
o
o
o,,,,,,,
o
o
o
o,,,,,,,
o
o
o
o,,,

letter Space - lS

Dash

Dot

Word Space - WS

CHARACTE R

8

2

o,
o
o
o
o,
o
o
o
o,
o
o
o
t,,
o,
o
o
o,
o
o,
o,
o,
o
o
o,
o
o,
o,
o,
o
o
o,
o
o,
o
o
t
o

B

o

o

1

1

OP-CODE BITS

OUTPUT BITS

,

•

A

o

,,,,,,,,,,,,,,
1
o
o
o
t
o,
t,
o,
t,,
o,
o,,,
o,,,,
o,
o,,,
o,,,,
o
o
o

1

o

1

,
2
3
4
5
6
7
8
9

ro
11

"ra
14
15
16
17
ta
19
20
at
22
23
24
25
26
27
28
29
30
at
32
33
34
35
36
37
38
39
40..
42
43
44
45
46
47
48
49
50
51

"53

PROM
WORD
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ALL CANADIAN

PROVI"'CES

PACIFIC STATES

Alaska
California
Hawai i
Nevada
Washington

ROCKY MOUNTAIN STATES

Colorado
Idaho
Montana
Wyoming

SOUTHERN STATES

Alabama
Arkansas
Georgia
Louisiana
Mississippi
North Carolina
South Carolina
Tennessee
Virginia

Connecticut
Deleware
Maine
Maryland
Massachusetts
New Jersey
New York
Pennsylvania «Eastern)
Rhode Island
Vermont

MIOWEST

How would you like to see all your trips to Hamfests start paying for
themselves?
How would you like to earn enough money to buy that new gear
you've had your eye on?
It'~ really a lot easier than it sounds!

73 Magazine is looking for dependable hams to represent us all across the United
States and Canada. Our reps take magazine subscription orders, and sell our books,
tapes and QSL cards. And for every subscription you get - for every book or pack
of QSL's you sell, yo~ get a WHOPPING big commission for yourself!

You can make over $100 at even a small gathering of hams. And while you're
earning that "loot" vou'llbe doing what you like to do best - Hamming it up! Why
not sit down and jot off a note to us right now? You'll have all the facts (and those
all important percentages) py return mail. And you'll become a member of our ever
growing 73 team. If this sounds like it's for you, Welcome Aboard!

Mail inquiries to : David Behnke
Director of Marketing
73 Magazin~

Peterborough. New Hampsh ire 03458
We're interested in all the following areas.

NORTHEAST

Indiana
Iowa
Kansas
Minnesota
Missouri
Nebraska
North Dakota
South Dakota
Texas
WtSconsin
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" ClOCK2 , ,
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" R, PE'" S KIP M R , ,

• " AM " ,.. O\,J T , ,

" R....' .'N'\" , ,

• ' '' ' 51 T , ,

press the preset button. Now select 50 on
the address switcher bul do not press the
pre s et butt on . Pr ess the s t a r t

switch and the keyer sends HI. Then it
comes to the repeat instruction and presets
the counter to the address selec ted by the
switches, which normally should be the
start ing location for the message being sent,
but in this case it isn't . lnstead of repeating
HI. the keyer goes to memory location 50
and continues on to send GANG, and then
stops. You can only do it o nce though,
because the R EPEAT FF gets set and any
further repeat instructions are ignored .
Conclusion

The keyer has added a new dimension to
CW operation and using it on the air has
cer tainly been a pleasure. I find myself
programming little short phrases in to it to
have at instant recall whenever I want to
send them. All co mments received o n the air
have been favorable as to the key ers timing
of characters and spaci ng of characters. I
think it co mpetes with WI AW' s code prac
tice machine! ... W3HPX

struction. Turn off the PR OGRAM switch.
Press the PR ESET butto n again to set the
memory address counter back to the be
ginning of the seq uence and press the
ST ART switch. The keyer will send your
sequence and sto p at the end of it.

Sequences can be loaded anywhere in
memo ry. Write down the sta rt ing location of
each so you ca n keep t rack of them and
selec t the one you want at the right time.
It 's better to sto re them seq uent ially one
after another so you don 't accidentally,
progra m over so met hing already stored
away. Also if a sequence is being pro
grammed near the end o f memory and
eve ntually gets to the last locat ion of
memory , the address counter will overflo w
back to location zero and the keyer will
cont inue o n. If so met hing was already sto red
at the beginning of memory it will be
written over and lost.

To use the repeat feature fir st decide
what you want to send and which part you
want to repea t. For example, to have the
keyer send CO DE WIGCA CO DE WIGCA
K (slo p) program it as fo llows: Select a
start ing location, say 1000. Press the PRE
SET swi tch and turn on the PROG RAM
switch . Send CO DE WI GCA. (Display reads
1046, right?) Press the REPEAT STORE
switc h and then send the letter K. Press the
STOP STORE switch , and turn off the
PROGRAM switch . (Display read s 1054).
Press the PRESET switch to set the memory
address co unter back to lo cation 1000. The
address switches must be left at 1000 when
sending the sequence for it to come out
properly. Press the START switch and the
keyer will send CO DE WI GCA CO DE
WI GCA K (stop).

One ot her featu re t he keyer has, although
I haven' t found a very prac tic al use for it
yet , is to casca de two seq uences. You can
have the keyer send a message and by use of
the repeat inst ructio n have the keyer jump
to ano t her message. Start at location 0000
and progra m HI. The display reads 10. Press
the re pea t store switch. Now select another
address. for exa mple, 50 . Press the preset
button and program in ~ANG. The display
reads 66 . Press the stop sto re switch and
take the key er out of programming mode.
Select 0000 o n the address switches and

Fig. 19.
ch eck

Final assem bly figure interconnection
list.
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Robert Sudin g W0LMD
370 South Queen S tree t
Lakewood CO 80226

In addit ion:

TPIl

Move TP11 fro m the prese nt location to:

74 0 0

"

,21 13 1

'"IC310

The fo llowi ng changes are to be made in
the camera scan converter article which
appeared in Augu st, 1974 issue of 73
Magaz ine.

August 73 Scan
Converter Update

Significant Text Errors:
Page 77 Righ t column Line 8 : ~MHz

should be ~5M Hz Page 80 Line 29: TP14
should be TP1 3.

Scope Patterns:
The fi rs t dual trace pattern on page 78,

showi ng TP21 and TP22 should read " 
tr igger".

IC101 - White and Black Compression
IC102. IC103 - Sy nc st ripper
IC1 04 - D/A Converte r
IC1 05 - LPAF and D/A A mp l if ier
IC106 - VCO

Misc.
In the "volts" box of the bypass table on

page 83, inse rt " -6" in the blank box
between +12 and -12.

The fo llo wing list of [C functions was
edited out of the schema tic. This lis t may be
of use to your understand ing of component
funotions.

Parts List :

C105, C30 , · shou ld be .00 1 Silver Mica
Cl 0 7 shou ld inc lude 4 .7m fd , lOv t an ta lum
Cl Og· should be .0033 Mylar (,003 ok, t hough.)
C210, C202, C203 shou ld read C20 1, C202. C20 3
C204. C205 should be 560 pf sil ver m ica
C206* , C207 * shou ld be 4 7 pf silver mica
C209* shou ld be a 800 pf silver mica
C302 is a .1 mfd Mylar
R1 is 200K
A2, R4 are lOQK c hassis m ou nted p ot s
R3 is 470K
R1 0 l is 1. 5K
Rlll", Rl, 3 , R 126 shou ld be R l l ' '', R ' , 3, R306
R30 2, R306 shou ld be o nly R30 2
Add: R308 . . .390Q

AIO )>-- -«C 21

a
I . 6 K

R l05TPI 0101R IQ4

' " 11\1 914 4>0

terce CI04 ."MC I'1'4 1 ; ,0 4 7
SCPI

CI03

, \:" • tea
33"F R IOI

,J,
<, "

)'. 1.5 K RI0 6

'" ICl03 •(

~• , RI26
R I02

a / '"

,.,
'" 0 102 R1Q7., 11\1 9 14 4 .71<

RIQ3 -"
, -.a«, "'0

."

Sc hemat ic :
Du e to a last min ute enginee ring change,

some drawing confusion resulted in sc he
matic errors at the bottom left of page 82.
Redraw this port ion to appear as shown.

.,., csos0.,
R30 e R30 4
390 ' "R30 7 ,

" • " "no ,
IC 302

030 1 7412 1•
2 N~t34

C302 r
I ·I"I'"
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CALL
BOOK

When you want
an authoritative,
up to date directory
of licensed radio
amateurs
It's the

CALLBOOK

IC202 to IC209 - AID Conver ter
IC212 - Memory
IC213 - Gray to Binary Converter
IC21 4 - Reverser
lC2 15 - Video/Gray Scala Multip lexer
IC21 6 - 2 Phase Clock Driver
IC301, lC302 - Sy nc Separator
IC304 to IC306 - Vert ica l Counter
IC3 07, IC3 08 - Line Sample Selector
IC309 - 8·8.5 Seconds Gate
IC31 1 - Harz Sync Singleshot
IC312 - Vert Sync Singteshot

Seve ral fo reign hams have noted apicture
foldover problem when ope rati ng fro m 50 Hz
lines. A "fi x " is being investigated and will
be reported later.

T he earlier Galaxy III and V transceivers
have no provision for using a pair of

high-impedance headphones. These trans
ceivers just happen to have a hole in the
back panel for use with a remo te vfo - you
are supposed to run a length of coax through
this hole to the phone jack that is mo unted
on the side of the vfo enclosure . Not many
hams use a remote vfo wit h their tra nsceiver,
but more would like to use a set of
high-impedance headphones instead of the
speaker.

It just happe ns that a standard phone jack
receptacle will fit into this hole very handily.
A plate-to-voice co il aud io output transform
er will fit in to the case of the Galaxy quite
easily . I mounted mine under one of the
screws holding down the cover of the vfo
enclosure. The transformer's high impedance
leads are connected to the newly-added
phone jack and the low impedance leads are
co nnected to the speaker jack t hat Galaxy
provided on the back panel. You can use
your high impedance head phones wit h the
transceiver instead of the speaker. and when
trading time comes, the jack and the tra ns
former can be removed with no marks
remaining to tell the dealer you had modi
fied the t ransceive r.

...WB 6PKA

Jacking the Galaxy Transceivers

""-_..-.~ .--
ItN

--
-.__.-

--
-

'=--=-= •_.._--

-- - -
._--
~------ ---
.-
..-
._-

Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

----- ----

.-._-._- --._-. ~--- -

Over 210,000 QTH 's
in the OX edition
OX CALLBOOK for 1974

$8.95

=-~- -'_._-_.__.-
._--

See your favorite dealer or Send today to
(Mall orders add 50¢ per CALLBOOK

for postage and handl ing)

E fOR RAD IO AMATEU R116 k
VlRI:REE Jaca DO INC
BROCI'IURE Dept. B 925 Sherwood O<i.e

l Ike Bluff, 111.60044
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Want to give a gift that ...
Informs?
Stimulates?
Fascinates?
Entertains?
Permits "easy chair" shopping? GJ VE 7.1 MA GAZ1NE!

•

We want to help you CUT THOSE HOLIDA Y GIFT COSTS. The first

subscription to 73 is just $6.00. That's a 50% savings over the news-

stand price, and $2.00 off our new subscription price of $8.00

per year (effective January I, 1975). Each

additional subscription will cost the

unbelievably low price of ONLY $5.00.

And that's a savings of 58%. Take advantage

of this fantastic year end savings from

73 Magazine. SEND US NO MONEY WITH THIS

ORDER. We know how expensive this time of year
is for you and we don't want to add to the burden. So,

don't worry about it now. We'll bill you later after
the first of the year.

NAME

ADDRESS #1 NAME -
$6.00 ADDRESS

CITY iTATE ZIP

CITY
NAME#2

STATE $5.00 ADDRESS

ZIP CITY STATE ZIP

BILL ME LATER #3 NAME

CALL $5.00 ADDRESS

CITY STATE ZIP
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Beep-Beep-Beep-Beep,

You're High

Digital unit to automatically tell repeater users whether they
are high or low in frequency. What self-respecting repeater
group can pass up this bit of frosting?
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receiver, where it continuously monitors the
output of the discriminato r. When it detects
a received carrier which is removed from the
cente r freque ncy by a given amount, it
signals this to the d igital circuitry and also
indica tes whether the carrier is above or
below the center frequency. This informa
tio n is temporarily stored by the monitor
until the carrier is removed from the receiver
input. At that time the information is then
transmitted by the repeater inp ut. At tha t
time the information is then tra nsmitted by

O ne of the most common adjustments
that operators on FM repeaters find

necessary to make, at one ti me or another, is
t he crystal trimming ad justment requ ired to
set their transmitters "on frequency ." Most
hams prefer to use a frequency counter to
acco mplish th is, but although these instru
ments are increasing in num ber in ham
shacks every day, they are still not readily
available to the majority of operators. The
alternative method of freq uency adjustment
usually employed is to be "talked on"
frequency by someone at the receiver site
watc hing a discriminator meter. This assis
tance, unfortunate ly, is not necessarily avail
able very often or at a convenient time. The
frequency mon itor to be described here was
designed to enable an operato r to set his
transmitter on frequency without the need
for either a freque ncy counter or outside
assista nce. Furthermore, o nce this adjust
ment is made, the frequency monitor will
continue to provide a constant check on it
and automatically indicate if, and when,
further adjustment is required . \

The frequency monitor is installed at the
repeater, connected to the input frequency

Bill Fisher W20C
2 Barnard Road
Armonk NY 10504
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Fig. 1. Schematic of the high-Jow frequency monitor.

the repeater in Morse code in the fo rm of a
leller " H" or a letter " L" if the signal was
high o r low with reference to the cente r
freq uency. If, ho wever, the received carrier
at the repeater is with in a freq uency
"windo w" (+ 750 Hz from cente r), no Morse
leller will be sent. The operator, therefore,
merely has to adjust the crystal trimmer
until he no longer hears an "H" or an Ill "
when he releases his push-to-talk bu tto n,
indicating that he is wi thin the "window."
This frequency window is adjustable to
whatever limits are desired, butthe + 750 Hz
spread used at WR2AC I, Whi te Plains, N.Y.,
has been found to be a practical fi gure.

The frequency monitor is designed to
have its output key the same aud io osc illator
used for the repeater I.D. It also requires
two logic signals normally present in I. D./
control circuitry . They are: (1) a so-called

"carrier drop " signal which falls from a high
(>2.4 v.) to a lo w «0.8 v.) whenever a
carrier is removed from the receiver input,
and (2) a so-called " I.D. hold" signal which
remains high during the I.D. Referring to
Fig. 1, o peration of the circuit is as fo llows:
The output of the receiver discriminator is
connected th rough R1 and R3 to the non
inverting input of Ul , a 5556 op amp.
(No te : The point of connection at the
receiver is the same o ne ord inarily used fo r a
zero-ce nter microamme ter.) The d isc rimin
ator outp ut is amplified by Ul and ap pears
at pin 6. This bi-polar (i.e. positive and
negative) signal at p in 6 is then presented to
U2, pins 1 and 10. U2 is a 1489 which has
four identical sections and is specifica lly
designed to accep t bi-p olar signals and con
vert them to zero and +5 volt logic levels.
Each sec tion can be individually ad justed to
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sr-c 826MA

- •

Rear panel test jacks for complete
Tx and Rx metering and discriminator
output for crystal netting; Input for
external tone burst and Touchtonev;
Provision for external speaker.

Conservative 10 Watt tra nsmi tter
with an effective lOG circuit to main
tain narrow band deviation (±5KHz)
for tod ay's re peat e rs; A utomat ic
current Control and final protection
against high VSWR.

__ Provision for front pane l select
able " Private Channel" tone coded
squelch (CTCSS) on both receive and
transmit.

Triple tuned re ce ive r " Helical
Resonators" for maximum intermod
ulation interference rejection.

Built- in speaker.
The heart of a quality radio-a

commercial grade receiver featuring
Front-end MOS-FETS and a highly
selective 9 section ceramic I.F. filter
-necessary for loday's active 2
Meter band; Reserve audio for noisy I (
environments.

;-.:::... Individual "Netting" capacitors on
both Tx and Rx crystals; 12 channel
provision with popular cha nne ls
94/94, 34/94, 16/76 and 52/52
included; Easy access to crystal deck
through "snap-open" trap door.
Touchtone8-trademark of A.T.&T. Co.

•

ASTROPOINT == TOTAL PERFORMANCE
STANDARD's "ASTROPOINT"' system PC boards used throughout, backed by
gives the no compromise performance o u r 6 mon th war ra nty, IN SIST ON
for the active amateu r, unlike the claims TOTAL PERFORMANCE -INSIST ON
made by the "cheapies." Don't be STANDARD,
misled by gimmicks or gadgets-it's The 826MA comes complete with
wh at's inside t hat coun ts, Rel iab le, microp ho ne, mo untin g brac kets, 4
so lid state circui try and Glass -Epoxy cha nne ls and li ne fil t er,

For deta iled information on the 826MA, the complete Standard line
and the name of your nearest dealer write:

Standard
Communications

213/835-3134 .639 North Marine Avenue, Wilmington, California 90744
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a specific positive or negat ive threshold level
and in this case o ne sec tion (U2A) is set for
a positive threshold of approximately 1.2V
and another section (U2B) is adjusted for a
negative threshold of equal value . A third
sec tio n (U2C) is merely used as an inverte r.
(The fourth sec tion is not used). Let's
assume that a carr ie r is received which is just
outside the high freq uency li mit of t he
window (i.e. 750 Hz high) and that this
produces a posi tive voltage swing. The gain
of U1 would th en be ad justed (by means of
R6) so that, under these condit ions, pin 6
wou ld just reach the th reshold level of U2A
(approximately +1.2 volts) . When U2A sees
thi s level, its output (pin 3) drops abruptly
from a high (approx imately +4V) to a low
(approximate ly zero V). This low is then
inverted by U2C and again by U3A cau sing
RS flip flop U4A/U4B to "set" pin 3 (point
X) high. Similarly, if a carrier is received
which is jus t outs ide the low frequency limit
of the wi ndow (750 Hz low), pin 6 of U1
would just reach the th reshold of U2B
(approxi mately -1.2 volts) and pin 8 of U2B
would rise abruptly from a low to a high.
This high would the n be inverted by U3B
and cause RS fl ip fl op U4C/ U4 D to "set"
pin 8 (poi nt Y) high. In su mmary, t herefore,
point X will go high if a signal on th e high
side of th e freq uency window is received and
point Y wi ll go high if a signal on th e low
freq ue ncy side of the win-tow is received. As
soon as o ne of th ese po ints goes high, it will
remain high (u ntil cleared ) and simultan
eously the o ther point is inhibited from

IC IC +5V GAD
# Type PIN PIN

U1 5556 # #
U2 1489 14 7
U3 7400 14 7
U4 7400 14 7
U5 7400 14 7
U6 7493 5 10
U7 7442 16 8
U8 7430 14 7
U9 7430 14 7
U10 7400 14 7
U11 7402 14 7
U12 74 121 14 7

· PIN7 =+15V
PIN 4 =-15V

Tabie 1.

11 2

Prototype monitor and power supply.

going high by means of the tran sposed
connections to pins 10 and 12 of U3A and
U3B, respectively . Th is inhibit act ion insu res
that o nly one indication is processed at a
time. The method of clearing the f lip fl ops
will be covered later.

U5 th rough U12 comprise the readout
sect ion of the mo nitor. Q1, a programmab le
uni junction, provides the clock signal. The
frequ ency of osc illatio n of Q1 can be
adjuste d by selecting the value of R10. The
150K, shown for Rl O in Fig. 1, corresponds
to a code speed of approximate ly 20 wpm.
Incidentally, if it is convenient to use a
freerunning clock signal from existing I.D.
circuitry, Q1 and its associate d componen ts
may be omitted and the ex ternal clock signal
connec ted to pins 1 and 2 of U5D. Assum
ing, fo r the moment, that p ins 2 and 3 of U6
are low, U6, a four bit binary counter
(7493), will be clocked by the oscillator (via
U5D) and U6's binary o utput (pins 12,9,8
and 11 ) will address the inpu ts of U7, a o ne
of ten decoder (7442). The outputs of U7
are connected to U8 and U9 in such a
manner as to program (in Morse code) an H
fro m U8 and an L from U9. The two
o utputs of U8 and U9 are gated through
UlOA and U10B, respectively. Point X, as
previously d iscussed, when high, indicates a
signal o n the high side of the window. Point
X connected to pin 2 of U1 0A, therefore,
will permit t he H to pass when it is high and
Point Y, connected to pin: 11 of U1 0B, will
permit the L to pass whe n it is high.
Whichever signal is permitted to pass is then
routed through U1 OC, U11 A and U11 B. The
purpose of U11 B is to permit inhibiting any
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c locked, but even if X or Y is high a t th at
time, pin 3 o f Ull B will be held high during
th e I.D. seq uence and so inhib it any o utput
from the monitor. Once cl ocking of U6 is
init iated, it will continue counting until th e
count of 10 when pins 9 and 11 are both
high. When this occu rs, pins 4 and S of USA
also go high causing pin 6 of USA to go lo w,
rese tti ng RS flip fl op USB/USC. Th is
resetting once again places a high o n pins 2
and 3 of U6 resetting it and also inh ibiting
furthe r clocking. U6 remains in this stale
unt il t he next carr ier drop which star ts the
whole sequence over again. The reason for
the o ne-sho t multivibrator is merel y to
provide a su itable t ime interval be tween the
dropping of the carr ier and th e t ransmission
of th e freou encv indicating letter.

Simultaneo usly with pins 2 and 3 of U6
going high at the end of the co unting
sequence, pins 1 and 2 of U3C momen tarily
go high (v ia C2). This causes pin 3 of U3C to
momentarily go low and th us reset both RS
flip flops U4A/ B and U4C/D. This rese tt ing
ensures that both points X and Y are reset to
lo w to prepare them for th e nex t frequ ency
indication.

Poin t I in Fig. 1 is provided fo r those
repeaters wh ic h do not employ any trans
mitter drop-out del ay and can be used with
existi ng contro l c ircu itry to ensu re th at th e
transmitter is held on for the duration of the
rea dout sequence (approxima tely 1 second).

The prototype unit was constructed on
an expe rimental type PC board which
accepts the mou nting of a multitude of ICs,
all of which mu st be interconnected by
hand-wiring. The board and its power supply
was th en mounted on a 7 x 10 panel and this
panel the n mounted in a 7 x 10 chass is so as
to complete ly enclose the unit and provide
effective shielding. With the PC board now
available, a smaller enclosure may be used
bu t shielding should stil l be provided fo r the
monitor, as it should be for any solid sta te
unit to be operated in the vicinity of a vhf
transmitter. A 9 pin socket was used for the
interconnecti ng (shielded) cable used to
interface the mon itor with the I.D./control
circuitry. The lead from the receiver
discriminator was brought in separately via
an o rdinary RCA type phono plug. Th is lead
was also shielded and becau se of the location

35VRMS ' 00
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Fig. 2. Power supply, if needed.

Morse code output fro m th e monitor while
th e repeater I.D. is be ing senl. To impl ement
this inhibit action it is necessary to apply the
" I.D. hold " signal (from ex isti ng I. D. cir
cuitry) to pin 3 of U11 B.

In th e resting. or idle, sta te of the
monitor, pins 2 and 3 of U6 are high and
thus inhi bit U6 fro m being clocked . When
ever a carrier is removed from the receiver
input, however, the "carrier drop" signal
causes pins 3 and 4 of U1 2 to go from a high
to a low. This, in turn , causes U12, a
o ne-shot multivi brator (7412 1), to produce
a negative-going pulse a t pin 1. The du ration
of this pulse is determined by R13 and C4,
and for the values shown, is approx imately
200 ms. Thus, 200 ms after the carrier
drops, pin 1 of U12 returns to its h igh sta te
and momentarily causes pins 12 and 13 of
Ul0D to go high (via CS). Pin 11 of UlO D,
therefore, momen taril y drops to a low
causing RS flip fl op USB/USC to se t pin 11
of USC (point I) high and pin 8 of USB low.
This resu lts in pins 2 and 3 of U6 going low,
allowi ng U6 to be clocked and thus initiates
transnii ssion of a frequency indicati on. Note
that U6 will be so cloc ked each and every
ti me a carrie r is removed from the receiver
inpu t but a letter will be transmitted o nly if
point X or point Y has. been set high due to
the carr ier having bee n ou tside th e fre
q uency window. If neither X or Y is high,
eve n thou gh U6 goes th rough its counting
sequence, th e lows appearing at pins 2 and
l O a f UlOA and U1 0B will prevent any
output from th em. Simil arly , when a carrier
drop init iates an I. D., U6 will also be
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of the rece iver at th e WR2AC I repeater site,
was about 25 fee t long.

Initial adjust ment of th e frequ ency
monitor should begin by setting the
threshold levels of U2A and U2 B. Temper
a rily remove the jumper connect ing pin 6 of
U1 to pins 1 and 10 of U2. Next, apply a
variable voltage source of approx imate ly 0
to 2V de to pins 1 and 10 of U2. (A ny
handy pote ntiometer connected across a
flashlight battery wil l suffice to provide this
variable voltage .) With just the 5 V supply
co nnected to th e frequency monito r, slowly
vary the voltage to pins 1 and 10 of U2
while monitoring pin 3. As yo u bri ng the
voltage up from zero , pin 3 will abruptly
drop to zero fro m about 4V when the
voltage o n pin 1 reaches approx imate ly
+1.2V. Make note of the exact voltage on
pin I when this drop at pin 3 occurs. We will
call this the posi tive threshol d of U2A.
Reverse the voltage (battery) polarity on pin
1 and 10 of U2 and monitor pin 8 of U2B.
As you increase the voltage on pins 1 and 10
of U2 (i n a negative direction ), the voltage
o n pin 8 wi ll ab ru ptly r ise from zero to
about 4 volts. The thresho ld adjustment fo r
U2B co nsists of setting R7 so that this
abrupt change from lo w to high occurs at
the same voltage o n pin 10 (but negative in
polari ty) as previously noted fo r the posit ive
threshold of U2A. Once set, this adjustment
need not be touched again.

Disconnect the variable voltage source
fro m pins 1 and 10 of U2 and reconnec t the
jumper between pin 6 of U1 sand pins 1 and
10 of U2. Set R6 to about mid-range and
verify that there is a jumper between pin 2
of U1 and the end of R6 as shown in Fig. 1.
Connect the +1 5V supply to the freq uency
monitor, grou nd point H and monitor pin 6
of U1 wi th a voltmeter. Adjust R5 for zero
(off-set) voltage indication of the voltmeter.
This adjust me nt, li ke the previou s one, is
made o nce and then left alone. Remove the
ground from point H, connect the 5V and
th e +15V supplies to the monitor and a ttach
the varia ble voltage source to point H. For
this ste p th e voltage applied to point H
sho uld be variab le in the range of 0 to
±0.2V. While vary ing the voltage to point H,
monitor the voltage at pin 6 of U1. Pin 6
should follow the polarity of th e input
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voltage as you change it and also indicate an
approx imate gain of 10 (with R6 at mid
range) . The final adjustment of R6 must be
made with the monitor connected to the
discriminator of the repeater receiver. The
amou nt of gain required will depend on the
characteristics of the part icular receiver
be ing used. If add itional gain is required, the
jumper provided between pin 2 of U1 and
R6 can be replaced with a lOOk resistor. The
actual gain setting of R6 will be the one
which produces th e + voltages at pin 6 of U1
wh ich are exactly equal to the previously set
threshold levels of U2 wen calibrated fre
quency signals, set to the desired high and
low fre quency li mits, are fed, in turn, to th e
rece iver input.

The connections between U2 and U3
shown in Fig. 1 [i.e. A to C and B to D) are
to be used if a posit ive output from the
receiver discriminator indicates a signal on
the high frequency side of center frequency.
If, however, the discriminator produces a
negative output for a high frequency signal,
these connections wil l have to be transposed
so that A connects to D and B co nnects to
C. (The PC board availab le provides con
venient pads to faci litate these changes).

The time constant formed by R1, C1 at
the input to the op amp is employed to
a llow time for transmitter oscillators
(particularly frequency synthesizers) to
"settle" before being processed by the
monitor. Note: C1 must be a paper capacitor
(not e lectrolytic).

Fig. 2 shows a suitable power supply for
the monitor. If convenient, the unit may be
powered from an existing power supply at
the repeater. The monitor requires approxi
mately 150 mils for the 5 volt digital circuits
and 2 to 3 mils for the +15V supplied to the
op amp.

Point N is provided to permit inhibiting
operation of the frequency monitor, when
desired, by remote control via control cir
cuitry. To inhibit the monitor, Point N
should be grounded.

This frequency monit as been in con-
tinuo us service R2AC since January,
1974 and I am sure er repeaters will
fi nd it to be, as we have, a useful addition to
their system.

.. .W20C
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Now you can build up your ham library for next to nothing!

PA CKA GE A

PACKAGE B

Great Gift Idea!

25 different issues (of our choice) for ONL Y
$5.00. That 's just 2Or/ an issue - it costs us more
than that to print them! Choose from three
different categories:

Vintage: 1962-1965
Recent: 1966-1969
Very Recent: 1970-1973

A comp lete set o f 12 issues for a particular year
for only $3.95. At only 33r1 an issue, you 're still
saving a bundle. Choose any veerls) from
1963- 1973_ Should we run out of a particular
issue, you will receive a 5Or/ credit.

Why not send the hams on your list a
complete year of 735 in one of our
handsome red binders with gold and
black lettering. Special holiday price,
S7.75. (The regular price of the binder
alone is $5.001) Come to think of it,
why not give one to voursett>!

BACK

PACKAG E A ($5.00 EA CH)
o Vint age : 1962 - 1965
o Recent: 1966 - 1969
o Very Recent 1970 - 1973

ISSUE OFFERS

PACKA GE B ($3.75/year)
o year(s)

o with binders ($7.75 each) __

Total Enclosed $

HURRY WHI LE OUR SUPPLY LASTS, ALL ORDERS ON A FIRST
COME, FI RST SERVED BASIS.
--- ------ ----

Name

Address

__________________ Call _

Ci ty State _ Zip _



Kent A. Mitchell W3WTO
1004 Mulberry Avenue
Hagerstown M D 21740

What's Really Inside The Regency HT?

I f you have been in the market for a
hand-held transceiver fo r the 2-meter FM

frequencies, you are by no w aware th at
there are seve ral such units on the market
and th at there is much dive rsity in both
features and price . One unit, whic h is at the
lo wer end of th e price scale whi le st ill
retaining a respectable posi tion o n the
fea tures chart, is the Regency Model HRT-2.

This transceive r is a five channel, all
solid-state (3 lC's, 22 transistors, 6 diodes),
compact package featuring a Hi-Low rf

11 6

output of 1W/2 .2W and a rece iver se nsitiv ity
of 0.7 uV for 20dB quieti ng. Ind ividu al
netting capacitors are provided for each of
the 5 transm itt ing and 5 rece iv ing crystals.
All crysta ls are the plug-in ty pe. Frequency
modulation is ge nerated via the standard
biased varactor diode arrangeme nt. An
internal pot permits deviation adjustment
fro m 0 to 7 kHz and is factory se t at
app rox imately 5 k Hz . The receiver sec t ion is
a double-conversion, super-hetrodyne design
and uses two ceramic fil ters to assist in
cross-c hannel interference rejection. Both
transmi tter and receiver are desi gned to
operate u niformly across t he entire 144-148
MHz band. Plug jacks are provided for using
an external microphone with a remote PTT
switch. (This is req uired when th e r ig is wo rn
with a belt clip - a convenie nt mode of
operation.) An external earphone jack is
likewise provided.

The HRT 2 does not come battery
equipped fro m the factory, leaving the oper
a tor with the choice of pu rchasing e ither the
mercury type or the more expensive,
rechargable, nickel-cadmiu m battery pack.
The ni-cad need not be re moved fro m the
transceiver fo r recharging, as there are two
recessed contacts located on the bottom of
the unit for this purpose. NOTE: these
contacts are automatically not connected
when a mercury battery is installed . . .they
tend to make loud noises when an attempt is
made at recharging. The battery charger, a
rubber duckey antenna, external micro
phone, earphone, etc., are availab le from
Regen cy .

One other feature of the hand ie-tal kie,
not yet mentioned, is that its case is made of
Acrylonitrile-Butadiene-Styrene. Say that
th ree tim es real fast! In other words, high
imp act plast ic, for when the time comes that
you will drop the unit from your beer can
type grip.

Priced at $179.00, Regency should sell a
lot of these rad ios. . ..W3WTO
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Teco is a subsidiary o f Tucker Electronics. Tucker is the world's largest supplier of
reconditioned test equipment, the original tested instru ment DISTRIBUTOR
(wit h 18 lines of new test equipment ), and the South west's leading repair and
cali bratio n facility.

5Good Reasons Why YOU Should
Buy Your Ham Equipment From TECO

I. Wats Communication: You can shop by either mail or by telephone. toll free.
You merely dial 800-527-4642 and ask for Teco. Your questions will be
promptly answered.

2. Trade-ins: We will allow top dollar for your excess test equipment in trade for
new ham equipment. Typical trade-in allowances: HP 200 CO ($100.00) , HP
6080 ($600.00), HP 410B ($90.00), Bird 611 ($100.00) . We will also take
Ham and CB equip ment and calculator trade-ins.

3. Financing: You can finance your purchase through BankAmericard. Master
Charge or American Express. with up to 24 months to pay.

Complete facilities for both domestic and exportShipping Facilities:
shipments.

5. Service: Teco is service o riented. Complete serv ice facili ties in-house. A
complete comprehensive technical manual library is available to assist you
with eq uip ment problems.

4.

TEe0 a subsidiary of Tucker Electronics Co.
SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS
P.O. BOX 1050-A 322 KIRBY ST. GARLAND. TX. 75040

214-348-8800
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TEXTRONIX 105 SQUARE-WAVE GENERATOR:
From 25 Hz to 1 MHz and with a neeume of less than
20nsec into a terminated 93 ohm cable - the 105 will
generate up to 1SV and more than 1SmA peak-to-peak,
Precision square waves over the complete range make
the 105 a perfect instrument for testing amplifiers and
other test instruments . The r EeD price makes it even
better ,., , , $75.00

MILITARY UPM..A TRANSPONDER TEST SET:
Three piece unit in single cabinet includes power sup
ply, simulator un it and OSCilloscope display unit. The
UPM-4A performs many measurements on radar
equipment operating in the 925 to 122SMHz range in
cluding checks on decoding , receiver bandwidth and
frequency, receiver sensitivity, pulse counting, pulse
analysis and IFF target generators, This unit sold new
for nearly $5000 but at TECD its cost is a low..$250.oo

MEASUREMENTS MODEL 95 (MILITARY VERSION
SG-3) STANDARD FM SIGNAL GENERATOR:
A super buy. Perfect lor the Ham using the 220 MHz, 2
or 6 meter bands. Frequency range is SO to 400 MHz in
three bands and a :t o,5% direct reading dial. Output
voltage is continuously variable from 0.1 to 100,0001J.V
into son. The many features in these excellent condi
tion instruments make this the TECD buy of the
quarter , , . , , , . , . , . , . , , , . , , $475.00

o
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NEW FLU KE COUNTER AT BIG CLOSEOUT DIS.
COUNT SALE·WHILE THEY LAST $249.95: The
Fluke 1941A 5 Hz to 40 MHz range with frequency.
totalize and RPM functions. Big 6-dig it gas-discharge
display and five standard gate times, The input sensitiv
ity is 40 mVrms with push-button attenuator. all push
button range selec tion. switchable low pass filler . Don't
miss this fantastic never-to-be-repeated, nationally ad
vertised offer. One year full warrentee - you can't lose.
Fluke 1941A Counter .. ,. , $249.95

•
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HP 616A SIGNAL GENERATOR: Direct reading and
Id irect control from 1,8 to 4.2 GHz. The HP 616A
teasures ::!: 1.5dB calibrated output accuracy from
- 7dBm to - 12dBm. The output is directly calibrated in
microvolts and dBm with continuous monitoring. Simple
operation, frequency dial accuracy is ::!: 1% and stability
exceeds O.OO5% /"t change in ambient temperature.
Calibrated ettenuaicr is within :t 1.5dB over entire out
pUI band. 50 ohm Impedance unit has internal pulse
modulation with rep rate variable from 40 Hz to 4 KHz ,
variable pulsewidth (1 to 1Olotsec) and variable pulse
delay (3 to 300JLsec ). External modulating inputs in
crease versatility. New price exceeds $2000.00.
TECO PRICE $495.00

-•
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BALLANTINE 300H VTVM: The 300H is a compact,
conservatively designed instrument for applications
where high accuracy, low maintenance cost, long life,
freedom from power line disturbances and simplicity of
operation are of prime importance, Its basic accuracy of
2% of reading combined with calibration stability of 5000
hours and high sensitivity of 3OIJ.V in the nun detector
mode makes the 300H a versatile laboratory tool. It is
also usable as a 40dB gain wide band amplifier. Voltage
range is 3OO1J.V to 300V with frequency range from 10
Hz to 1 MHz, input impedance of 2Mn shunted by 1,5 or
25pF and - 10 to + 10 linear dB sca le $130.00

MILITARY AN /UPM-15 200 VOLT PULSE
GENERATOR: A portable, genera l purpose pulse
generator set used for testing pulse amplifiers and net
works, and for modulating oscillators in fie ld and depot
maintenance, It generates single or double pulses of
variable repetition rate, width, amplitude, separation,
delay and rise decay time. The pulses may also be
synchronized with oscillators or other instruments. Out
put rep rate is externally Of internally variable from SO Hz
to 10 KHz, pulsewidlh variable from 0.5 to l001J. sec
onds, ampl itude 0.002 to 200 valls and calibrated delay
from 2 to 225JLSec, An extraordinary value . ..$75.00

CAUTION: THESE INSTRUMENTS ARE SOLD AS· IS. WHILE EVERY ATIEMPT IS MADE TO
ASSURE CO MPLETENESS AND TO DELIVER AN OPERATIONAL INSTRUMENT. THERE IS NO
WARRANTY IMPLIED OR STATED EXCEPT: " YOU MAY EXAMINE THE UN IT FO R TEN DAYS AND,
IF YOU ARE NOT SATISFIED, YOU MAY RETURN FOR FULL CREDIT PAYING ONLY THE FREIGHT
CHARGES" . EVERY T ECO INSTRUMENT IS CONSIDERED TO BE A GENUINE BARGAIN. BUT THE
BUYER SHOULD HAV E ACCESS TO COMPETENT TECHNICAL TALENTS TO MAKE THE PUR
CHASE PRACTICAL.

SEND FOR THE LATEST " BARGAIN HUNTER" BROCH URE · IT'S FREE !



SCIENTISTS /ENGINEERS
MATH EMATICIANS /STU DENTS

NOW ... there's a hand-held electronic slide rule that's really
affordable . .. with pertormance features equivalent to others cost
ing much more.

•

• Transcendental functions sin, cos, tan, sin. ' , cos.r,
tan·1, log (common logarithm), In, (natural logarithm),
ex, Xy

• Basic functions + . -, -;- , x
• Additiona l functions \ /x, 1tx; x2

• Calculation range: 1 x 10·99 and (10 - 10.9) x 10"
• Displays up to 10 digit precision for mantissa and

2 dig its for exponent plus signs
• 1T key
• Factor reversal (X Y) key
• Light to Indicate radian mode
• Separate memory key for storage of intermediate

resu lts or constants
• Change sign key
• Automatic selection of float ing point or scientific

notation for result display
• Minus sign, overflow, and low batte ry indicators
• Size : 6V.' x 3V2" x 1-3 /16"
• Power system: Ni Cad rechargeable battery
• Weighs 10V2 ozs. mcludinq batteries
• Warranty : One year parts and labor

MADE IN U.S.A.

Price: $149.95
Features

• 14 scrennnc functions
• 37 keys
• Tngonometric functions performed

uSing degree or radian entry
• AlgebraIC problem entry
• Solves complex problems IOvoll/lOg

up to two levels of parenthesis
• Solves problems in minutes that

take hours with a slide rule

• Single nmcron keys help eliminate
ambiguity m coerencn

• Performs full chain calculations
wIth any sequence of functions

• Error and low battery ind,calOl's
• Separate system clear and clear

entry keys
• Accuracy rs orders 01 magl'\ltude

better than slide rule

• All solid state electronics
• Bright. readable solid state

display (~ght ertuttrnq diode)
• Display automatically cuts oft

after mecnve period - extends
battery life

• Full floating decimal
• Operates on rechargeable

batteries or AC - use it anywhere

TEeo a subsidiary of Tucker Electronics CO.

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX . 75040
214-348·1560



The most popular three
band beam in the world!

Superio r construction and perf ormance make the di fference in Hy-G ain 's popular
3-element Thunderbi rd.
• Thunderb ird 's " Hy-Q" t raps provide separate traps for each band. " Hy-Q" traps

are elect ronically tuned at the facto ry to perform better at any f requency in the
band -either phone o r CWoAnd you can tu ne the antenna . using charts supplied
in the manual, to su bs tantially ou tperform any other antennas made.

• Thunderbird 's superior const ruct io n includes a new, cast alum inum, t il t-head
universa l boom-to-mast bracket that accommodates m asts from 1%" to 2Y2" .
Allows easy tilting for installation, maintenance and tuning and p rovides mast
feed-thru for beam stacking.

Taper swaged, slotted tubinq on all elements allows easy adjustment and re
adjustment. Taper swaged to permit larger diameter tubing where it counts!
And less wind loading. Full circ umference compression clamps are mechani cally
and electrically superior to sel f- tappi ng metal sc rews.

• Thunderb ird 's exclusive Beta Match achieves balanced input. optimum match-
ing on all 3 bands and provides DC ground to eliminate precip itation static.

• Up to 8 db gai n
• 25 db front to back ratio
• Power capability 1Kw AM , 2Kw PEP
• SWR less than 2 :1

• Extra heavy gauge, machine fo rmed, element to boom brackets wi th plastic
sleeves used only fo r insu lation. Bracket design allows full mechan ical support.

Model 388 $169.95

INTERNATIONALLY
•supenor

Other trl-band beams to choose from:

• 6-element Super Thunderbird TH6DXX
• 3-element Thunderbird Jr. TH3JR
• 2-e lement Thunderbird TH2Mk3

RESPECTED for
performance

Model 389 $199.95
Model 221 $119.95
Model 390 $109.95

TEe0 a subsidiary of Tucker Electronics CO.
SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS
P.O. BOX 1050-A 322 KIRBY ST. GARLAND, TX. 75040

NOVFMREA 1~74 121



A SUBSIDIARY OF TUCKER ELECTRONICS CO.
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NEW RCA METERS AT SPECIAL TECO SAVINGS

UP TO 15% OFF ON ALL B&K /OYNASCAN

NEW INSTRUMENTS

- CALCULATORS-
CORVUS, BOWMAR, MELCOR, SINCLAIR (WE TAKE TRADE-INS)

- CITIZENS BAND RADIO-
COBRA, HY-GAIN, MIDLAND, E. F. JOHNSON, & OTHERS

- AMATUER RADIOS-
GENAVE, MIDLAND, TEN-TEC, HY-GAIN, & MANY OTHER MODELS

-ANTENNAS-
ANTENNA SPECIALISTS, CUSHCRAFT, HY-GAIN, ROHN, CDE, & MORE

- NEW TEST EQUIPMENT -
B&K /DYNASAN, LEADER, PHILLIPS, WESTON, FLUKE, RCA, & OTHERS

- USED TEST EQUIPMENT 
HEWLETI-PACKARD, TEKTRONIX, GENERAL RADIO, FLUKE, & OTHERS

- COMPONENTS -
WORKMAN , G-C (CALECTRO), RCA, GOLD LINE, & MANY MORE

- TECHNICAL PUBLICATIONS-
SAMS' BOOKS, TAB BOOKS, ARRL BOOKS, HAM RADIO, '73, co, ETC.

Dick McDonald, K5WOR
CALL: (214) 348-1560

WRITE: PO BOX 1050, GARLAND, TEXAS 75040

TEe0 a subsidiary of Tucker Electronics Co.

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
214-348-1560



TOOLS

GREENE'S ELECTRONICS
P.O. BOX 626

ST. GEORGE SC 29477
Phone: 803·563-3148

FM Schematic Digest
A COL LECTION OF

MOTOR OLA SC HEMATICS
Alig nment, Crystal, and Techn ical Notes

cover ing 1947·1960
136 pages 11 y," x 17" ppd $6.50

S. Wolf
Box 535

Lexington, MA 02173

Assorted Needle
Nose a nd Cutters.
4 % to 6" sizes. Ideal
for p.e. work . (Per
fec t for Christmas Gift) American Made.
Specify Sizes p refe rred or General Assort
ment . Se nd $17.50 fo r assortme nt of 10.
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Th~ new 1974 edition 01 !he Repeall!. Atlas of all the
repealers in the world i, just off the prwss. ThIS ed,lion, W1rh
the month ly repeater update in the 73 newspage,; , will klHlP
you pO$ted.
1914 Repeate, AlIas of the World ••• ONLY

$1 . 5 0

Now thai mon repeaten h... been relicensed and hu n
d reds of new repeall!'/"'S are 011 the air. ge l Ih is, the moSI
COfT1:l lete lisl of repea len ;lW ao lable ..ywhe re. Mod be sure to
h_ it in you. gIowe c;ompM1ment ....nen you I.wel. or WI th
you when you f ly so you know which repN'-", 10 u w_

Magazine. Peterborough NH - 03458

1974"WORLD
repeater
ATLAS'

COMMUNICATIONS
SPECIALISTS

P.O. Box 153 , Brea CA 92621

Keyer Module
$40

. C o m p a t lb le wi tn aU su b a udible tone syslems su ch as
P rivate Line, Channel G u ....d , Oute l Cnannel , etc .

• Glass E po"y PCB . SI l icon tranSIs tors . and t a n t a tu m etee ne
Iy t ,c s used throughout

• An y m inia lu 'e d ual e e u c o o t ee uess reed may be used
(Moto,o la T L N 6 8 24 A . TLN6709B - Bremeo RF ·20l

• Powe red b y 12 l1d c @3 m ll
_ U se on a n y to ne fr eq u ency 6 7H z to 250H z
_ Min ia t u , e in size 2 .5 >< .75,, 1.5"' n ig n
- W ired and te sted $ 14 9 5
• Comp lete le ss -eec (Available in 33 Ireqs. fo r $ 17.50 e a,
- O u tp u t 311 RMS smeweve. low d 'Slort, a n
• Postpaid - Calil . residanlS add 5"- ~ales t a "

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

-----This new, low-cost, t:wo-ol.rce
keyer rroi 'eo has tun squeeze or normal coeraton, yet
draws less than cnerna, key down I Attach a 9v transistor
battery and forget rt ! Has dol, dash and space memor'es.
Use with any key levereod 4 to 15 vdc source. Wrile or
cal for broctue. (303)794-7234. Dealer inqLJries invited

lCONTROL SIGNAL CO~.~~,

NEW TECHNIQUE LETS YOU
LEARN NOVICE THEOR Y FAST!

You learn faster by listening than reading
because you ca n p lay a ca ssette tape over and
over in your spare time - even while you are
driving - getting a little more each time y o u
he ar i t .

You can't progress without so lid funda
m en tals - a nd the se fo u r cassettes ( iour h o urs )
wil l give yo u a ll of t he basics you'll need to pass
the Novice exam easily . T he exam these days
changes so fast you ca n 't memorize for it any
more - plus you11 have an understanding of
t he basics which will b e invaluable for the rest
of your life .

There are three o ne hour cassettes of theory
exp lained by Way ne Green a nd o ne h o ur of
q u es tions a n d answers fro m the very la te st
Novice e xams.

T hese t ap es are b eing used by many radio
clubs as an introduction to ra dio and electronic
theory .

You11 be ast o u n d ed at ho w really s im p le
the theory is when you hear it e x p lain ed o n
these tapes. Nine year old children have used
these cassettes to breeze through their Novice
exam.

Most cassette tapes t hese days se ll for
aro u nd $6. S ince 7 3 is inte rested in h elpin g get
m o re amateurs a nd not in being in the ta pe
busi ne ss. these ta p e s a re being so ld for the
incredible pric e of $13.9 5 for the c o m p le te se t
of four one hour cassettes - and these will play
on any cassette player ... portable, car or
cassette deck.

73 MAGAZINE Peterborough NH 03458
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ould You Believe
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Phone Patches? Martin W. Krey K 7NZA
703 7 East Chaparral Road
Sco ttsdale A Z 85253

So me fine voluntee r phone pa tc h ope ra
tions are going to bite the d ust. The

persiste nt winding down of American mili
tary involvement in Southeast Asia and the
conti nuing homeward parade of servicemen
are good indicators of the dec li ning need for
family communications between th e U.s .A.
and the Thailand area. It 's a safe be t that
wi th the need for their services gone, the
gro ups providin g the phone patch hooku ps
statesi de will disband, or change th eir equip
men t and operatio n so much as to be
unrecognizable as the organizat ion of Viet
Nam conflic t vintage.

Before the big change is made, o ne ham
decided to record as much as possible o f the
natu re and spirit of o ne of the most success
fu l patch outfits in the land , Bash -Hal-Ne
Ae. That's Navajo for "Metal that ta lks, sees
and listens," and it's part of Ben-Nu n-I-Kin;
Navajo fo r " House o n the Hill. " Bash-H al
Ne-Ae is a club station with 34 mem bers,
and it's owned by a guy described by an old
friend as being "as commo n and down to
earth as a dirt fa rmer." His main QTH is in
Scottsd al e , Arizona, and he's Barry
Goldwater K7UGA.

Bash-Hal-Ne-Ae is known on the air as
AFA7UGA, and according to Doris Counts,
club secretary, the club began Air Force
MA RS service in August of 1967. Since th at
time, she says, the mem bers have completed
we ll over 187,000 phone patches for Airmen
in the Viet Nam-Thailand- Philippines area.
The club was organized solely to perform
this serv ice.

124

To visit Bash-Hal-Ne-Ae, you've got to gel
permission from the new head honcho, Tom
Moore W7FCQ. (Bill Eccles K7Mj C, well
known manager for seven years recently
re tired due to ill ness. ) The shack is just a few
steps outside Senator Goldwater 's back
door, and while he is desc ribed as a very
friendly guy, he doesn' t want so many
people up there tha t his grandchildren get
trampl ed o n t heir way to the swimming
pool. Once you ge t inside Barry 's shack , you
wil l agree that it is one of the most far-ou t
ham hangouts in exis tence.

First off, if Tom Moore or one of the
o ther hams is inside chasing AIA8NA at
Makhon Phan om, or one of the othe r seven
Air Force MARS stations in Tha iland all
ove r the allotted freque ncies, you won' t
make it inside the locked door. Nobody will
hear you pou nding. That means you're going
to have to sit outside tha t beau tiful stone
shack in a stretchy relaxi ng chair and lo ok
out over a spark ling swimming pool, le t you r
eyes take in the gorgeous homes and sp rawl
ing churches all around below you, and lay
your eyeballs on serene desert mountain
peaks such as Pinnacle Peak, Squaw Peak,
and the famous Superstitions and othe r
mou ntains that ring the Valley of th e Su n.
You can drink in great lungfuls of pure
desert air and look up into a sky th at is
spark ling, bright and clear.

But you won't sit for long. Eagle-eyed
Clarence Gartman will bear down u pan you
li ke he just caught you stealing the knob off
the fro nt door. You've blinked an electric

73 MAGAZI NE
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How can you ever get the whole membership of a club together? Here are 24 of
the 38 Bash-Hal-Ne-Ae members. That 's Barry Goldwater third from left in front
and long-time s ta tion manager Bill Eccles first from the left. Husband and wife
team of MARS members is Barbara Chamberlin WA7UHP, front center, and Bob
WA7EIG Group has completed over 187,000 phone patches for Airmen in
Sou theast Asia_

eye o n the way in, and the grim care taker
has been so rt ing ou t your charac teris t ics
from inside the main house beyond the pool.
He sees a strange car - no stars on the
license plate - a droopy-shouldered guy
with eyes gl azed from hammin g all night.
You're gonna get bounced, unl ess you can
prove that so meone inside wants you in.

NOVEMBER 1974

Then ou t pops a key, and Clarence lets his
face wrin kle into a grin , and his eyes
twin kle, You 're inside.

The first th ing you see is th e frie ndly face
of Tom Moore, Dave Pollard WA70VH, or
o ne of the o ther club members behind the
mik e turning knobs or gently reminding an
emotional wi fe in Brookl yn or Miami that

125



CAMERA
DARKROOM
FILM CUTTING
TRACING

KIT CONTAINS 5")( 6" steel printing frame. 4 sheets 5" x 6" photocopy film. yellow utter. chemicals for 1 pint film developer
and I Dint ' 11m 11Ju'!f 5")( 6 " copper clad board . 3 " x 4 ""' '' copper clad board . spray can 01photo etch resist. 1 pint resist developer.
2 sheets 8 'l!r" x 11" layout him 1 fall t 116" prin ted ClfCUl1 tece. 1 roll 1/32" printed ClfCUlI tape. a sheets dry transfer direct etch
PC patterns Includmg pads transistors. round can and nat pack les. DI P les. edge card connectors. lines. circles. jogs. etc ..
'. Ib anhydrous Ierne cnronoe to make 1 pmt etchant . instructions

ER-4 COMPLETE PHOTO ETCH SET postpaid $24.95
AT YOUR DISTRIBUTOR OR DIRECT (N. J. residents add sales tax)

The DATAKcorp. -65 71 st st. - Guttenberg, N. J. 07093

To rn Moore W7FCQ, sta tion
manager at Goldwater's Bash -Hal-Ne
Ae MA RS station, won ders why they
can 't hear hil1) in Thailand. Take heart,
novices, for after checking the scope,
this fine ham f ound he hadn't flipp ed
the switch on the T-1 2 amplifier.

she's got to say "over" so tha t the radio
hams can flip the switc hes to let her husband
in Thai land o r the Phil ippines ta lk.

Your eye qu ickly takes in the Robot slow
scan te lev ision equ ipment and the double
ban k of Coll ins S-Line ham gear that is set in
a gleami ng wooden walk-in cabinet built by
Elmer Olsen K7G PZ before he became a

'26

silent key two years ago. You note the 5-1
and T-12 amp lifiers, th e Te ktronix RM-1 5
sco pe, and the digi tal Heathkit frequency
indicator. You see the airplane pedal foot
contro ls fo r transmitters and receivers and
the row of weather instruments indicating
air te mperature, pressure, wind direction,
etc.

A picture of Kenny Hinderlei ter K7HQF
stands o n a shelf above the wea ther instru
men ts. He 's the ham, blind since age fifteen
months, who has run ove r a hundred thou
sand phone patc hes for servicemen, and
whom the Air Force flew to Ok inawa and
feted in 1971.

Your eye becomes aware of a vast array
of art treasures and trophies th at cover the
wall s of the shac k. Forty colorful Kachina
doll s pop out fro m th e stones of the
fireplace, forty sacred and valuable mani fest
a tio ns of the Hopi gods, give n to Barry by
Indian friends. The dolls are the remnant of
a 40o-doll collection th at Barry gave to the
Heard Museum. Over the fire place is a color
enlargeme nt o f an Indian photograph , a
study of a pensive Indian woman's face .

73 MAGAZIN E



Tell us what you have - H e re's a port ial lis t
o f wha t we w a n t:

ALL ORDERS POSTPAID - PLEASE ADD INSURANCE
MINIMUM ORDER - 55 U.S./S15 FOR EIGN

LATEST LIS TS - 1 (}q ~ lamp

VOLTAGE REGULATOR S
MFC 6034. variable to +20V . 200mA 5 1.00
Ml 7805, 7806 , 78 12, 78 15, 7824, pos.vol tage, lA 52.50
MC 7912, 7915neg.voltage, IA , "., . .. S2.50
723G variable 2 to 37V, 150mA, house numbered .. , .. , . . . . $.70

..

$4.00

59.50

Sl ,65

$5 ,75, 2/510.50
8038C veo WAVEFORM GENERATOR

New, factory paris, lull specs. 14 nm OIP,

lM 566CH VCO FUN CTION GENERATOR
New, TO-5, spec~

MC 1455(5551 PRECISION TIMER
New,Mini-D ip

Trl t ~~ . -B~~2~: ID~T~'
PHOENIX, ARIZONA 85063

DTl SALES s 25
930DuaI4·inpu' NAND GA TE . ' each, 10/$1
946 Quad 2·input NAND GA TE 4fVy . 75, '00/$1
962 Triple 3-mpur NAND GATE MIX 5.00

8 220 MEMORY
8 bit (4~2) con tent addressable memory. TTL and DTl

compatible. For <.Ise in DATA-TO- MEMORY camparrson, pattem
recog'lition, cache memory. auto coeretanon, vi rtual memory.
learniflg memory. New, House numbered. 16 pin DIP. 'Dec~.

$6.00, 10/545.00

MM5314 CLOCK CHIP
New, 1<.111 'pees

-
RT-7421ARC-51 BX' .. RT-6621GRC-l06

*wlcon trol boxes
RT-74J/ARC-51A . _. RT-698/ARC-l02
RT·823/ARC-131 Magnavox FM-622
RT-857/ARC-1J4 RT-859/APX-72 .
RT-524IVRC . _. RT-246IVRC _ .
R-4421VRC R·J90A/URR .
RT -648/ARC-94 AN/TRC-68 .
ANIVRC-24 . . AN/URC-9 .. AN/PRC-77
CU-1669/AR . .. 490T-l . .• 618T-l-2-J
C-6287/ARC-51 BX .. . AN/PRC-25 .
Wilc ox 807 . . AN/ARC-114/115/116 .

TTL SALE
New - Houw fl<.lmbered SN7400, SN7402, SN7410. SN7430,

SN7450,SN7453,SN7460

S.25 each. 10/S2,00, 100/5 17 ,50
ANY MIX

We buy all types of military test equipment . . .
radios, e tc. Do y o u h ave a TS-683/TSM cry s tal
impedance me ter, H-P or TEKTRONIX eq uip 
ment? I f you h ate $$$ we'll trade for N E W h am
gear! Bu t if y o u love green stuff, le t's trade
YOUR equ ipmen t for OUR dough.

COLUMBIA ELECT RONIC SALES, INC.
Box 9266-A; No. Hollywood , CA 91609

Phone: (213) 764-9030•

A long, built-in, cush ioned bench fi ts
under a row of picture windows on t he
north wall, looki ng out u pon the length of
Mummy Mountain. Above it is a collec tion
of Air Force shou lder insignias.

Awards and plaques cover the walls even
behind the ham gear cab inet. The north wall
bes ide the picture windows is perhaps th e
most striking, for it bears a pencil sketch of
a youthfu l Go ldwater, su rrou nded by hun
dreds of signatures. It bears a dateline of
196 0, Waldorf Astoria a nd the le tte rs CSSc.
Around the picture are autographed pic tures
of Presidents Kennedy, Joh nso n, Nixon,
Eisenhower and Hoover. Jimmy Dool ittle
and Edd ie Rickenbacker are t here, as well as
genera ls Spatz, MacArthur, Twining, LeMay,
Mark Clark and many others. Even the Duke
of Windsor has his picture t here.

Right under this disp lay is a low refrige ra
tor for cold refreshments and a setu p for
making hot dr inks. Visit ing hams are invited
to partake.

A ten-foot bookcase reaches nearly to the
ce iling left of the door, and a quick glance
tells you that the OM who owns them has a
mind that likes to poke into many corners of
knowledge. Among the hundreds of books
are Buckley's Eye of the Hurricane, White's
Christ and Satan, Lasky's}.F. K., and Copley
and Pourade 's Anza Conquers the Desert.

To the right of the door another wall is
covered by plaques and awards, all given to
Goldwater. There is a YMCA Distinguished
Service Award, and Inspi ring Leadership
Certificate from the Republican Conference,
88th Congress, two honorary doctor of laws
degrees, and two Goldwater golden dollars,
with his face on one side and the Liberty
Bell on the other. The whole wall is covered.

But this is primarily a MARS station, so
in the most obvious places, righ t over the
ham gear, Senator Goldwater has p laced t he
awards and certificates earned by the me n
and women who belong to the club and are
responsible for its remarkab le DX phone
patch record. There's a certificate from Air
Force Com munications dated October 12,
1968, showi ng appreciat ion to AF A7UGA
hams for ru nn ing 10,000 p ho ne patches for
so ldiers in Sou theast Asia. Another dated
July 15, 1970, is a Certificate of Achieve
ment from the Department of Defense,
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Milit ary Assistance Comm and, signed by
General Cre igh to n Abrams. Still anoth er,
from the Department o f the Air Force , is fo r
completing 100,000 phone patches be tween
December 1965 and December 197 1, s igned
by Gen eral John D. Ryan, Ch ief of Staff.

On the e nd of th e rig cabinet, facing th e
door, are individual e ngraved name plates for
the fo ur club members who have become
sil ent keys since th e beginning o f the phone
patch service.

Between the rig and the long ben ch
stands a glass-topped trophy table contain ing
a n array of pin s, medal ions, gavels, keys to
c it ies, and o ther trophies given to K7UGA
by people all ove r th e nat ion. But placed
prominently on top of th e glass is a large,
th ick boo k of letters from soldie rs, YL's,
XYL's, and parents who wanted to say
than ks for phone patch es.

A wife in Tucson wro te in 1970, " No
greater Christmas gift cou ld I and my two
ch ildren have than a call from my husband."
A Houston fa ther wrote in 1971 , "M y wife
- in between tears - was thri lled to hear the
voice of our son." An undated letter from a
sergeant in the co mbat zone sa id simply, "A
call to loved ones is the nex t best th ing to
being wit h them. "

A le tter from a Phoenix hospi tal thanks
the hams for speedy contact with a doc tor in
Viet Nam when the postal serv ice cou ldn 't
get the jo b done in two months. The writer
voices surprise that the sta t ion could put the
hospital person-to-person with their man so
quickly "ove r a distance of 13,000 mi les."

The most str iking th ing about th e phone
patch service is th e apparent ease at which
the whole th ing is carried off. Tom Moore or
ano the r op points the Coll ins 237 B log
periodic beam to ward Thail and , tunes th e
325-3 to a MARS freq ue ncy, zero beats the
75S-3C, and calls one of th e sta t ions he's
recently had good, solid hoo k-u ps with . If
condit ions are good, he gets a boo ming
answer, signa l reports are exchanged, the
sta tes ide ham gets a Ma Bell long distance
operator o n the lin e, and th e wa it ing Airmen
at so me base in o r near Thaila nd get to tal k
home.

The charac ter of the conversa t ions has
changed since the life-or-dea th clement has
becn lift ed from South east Asian duty.
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While we are to some extent a prisoner
of the authors of the articles - if they
don't wr ite them we can 't print them 
still we do like to know your react ion to
what we do publish so we can keep trying
to bring you what you enjoy t he most. In
the interests of science then, please let us
know wh ich articles you enjoyed the
most and which you disliked most. The
author of the art ic le with the most votes
will get a check for $50 extra to encour
age him to get busy and write more.
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SB-104 ••• the most advanced design
in amateur radio
All the modern circuitry, built-in features, high
performance, and honest operating conveni·
ence you have wanted for years"... here today.
Completely solid-state •.. from front end to RF
output, with over 275 advanced solid-state de
vices, including 31 tcs, 75 transistors and 171
diodes. The result is a design that runs cooler,
quieter, better, longer. The four finals are to
tally protected.
Totally broadbanded. The new 104 means in
stant 05Y. You can go from CW on the low end
of 80 to U5B on the high end of 10 in seconds
...with perfect tune. Gone are the bothersome
Preselector, Load and Tune controls. Just
choose the band. dial in the operating fre
quency. select your mode ... and gol
True digital readout. The new 5B-l04 provides
6 digits of large, bright, easily read frequency
information ...with resolution down to 100 Hz
on all bands. And unlike other sa-called digital
readout systems that interpret just the VFO
frequency, the S8 -1 04 incorporates true digi
tal frequency measurement circuitry that takes
into account all three frequencies: VFO, HFO
and BFO. What you see is where you are ...
always.
Total operating convenience. The front panel
Is clean, well-labeled and easy to use. The
large spinner knob on the VFO delivers about
30 kHz per revolution. To the right of the VFO
knob are controls for Drive Level, Bandswitch
and the switched (Off-fast-slow) AGC to suit
various operating conditions. Pushbuttons se
lecl mode (U5B/L5B/CW), a Tune button for
loading linear amplifiers, a Hi-Lo power switch,
and Power on-off switch. On the left of the
VFO knob are controls for audio and RF gain,
jacks for a PIT mike and phones, and push
buttons to monitor input DC voltage, ALC ac
tion and relative power on the front panel
meter. The built-in VOX can be switched in
and out with another pushbutton . . .and we've
put the VOX gain and delay controls on the
front panel, too. And, if you've installed the
optional Noise Blanker, a front panel push
button switches it on or off.

Available December

Performance-plus' The 5B-104 is more than
convenient to use ... it's a pleasure. The trans
mitter delivers a solid 100 watts output in the
high power position; for ORPers the output can
be switched to one watt instantly with the
front panel pushbutton.
The broadband receiver performance Is spec
tacular... carefully designed to minimize cross
modulation and intermodulatlon; active devices
are kept to a minimum ahead of the highly
selective crystal filter. Adjacent signal over
load is negligible, yet sensitivity is better than
1 pV. And there is a 15 MHz WWV receive
position on the band switch.
Easy assembly and alignment. We believe the
new 5B-104 is the most sophisticated amateur
radio transceiver on the market. It has over
2800 parts, consequently it won't go together
in just an evening or two, (we have averaged
about 50 hours in pre-production assembly).
But it does go together easily, easier than any
we've ever offered. All but a handful of the
components mount on one of the 15 glass
epoxy boards, and two wiring harnesses elim
inate most of the point-to-point wiring. Eleven
of the boards plug-in for easier assembly, and
7 of them can be extended out of the chassis.
And still more features I The 5B-l04 will oper
ate directly from a 12V automobile electrical
system. For fixed station use, just hook-up the
new HP-1144 supply. Complete back panel in
puts and outputs ... see feature photo on right
page. And, we've even designed-in a place on
the readout panel where you can light up your
call sign when you build the SB -1 04...we give
you all the letters and numbers you need to do it.
This is the transceiver you'll be hearing world
wide. Years ahead of every other... at any price.
The 5B -l04.,.it belongs at your operating po
sition.
Kit 5B-104, 31 Ibs , ... . . • , .. 669.95
Kit SBA-104-1, Noise Blanker, 1 lb.,
mailable 24.95
Kit 5BA-104-2, Mobile mount with hinged rear,
telescoping front support, 11' cable, power re
lay, and circuit breaker, 6 Ibs. , mailable, $34.95
Kit SBA-104-3, 400 Hz CW crystal filter,
1 lb., mailable . . . , . . ... . .. .. •. . .. . . ,34.95



Circuit board construction. Most components
mount on 15 ci rcuit boards for easy assembly.
The seven major boards can be extended out of
the chassis for adjustment or troubleshooting
while rig is operati ng.

True digital readouL Six 1h" gas-discharge dis
plays deliver resolution down to 100 Hz with
across-the-room visib il i ty.

New noise blanker plugs into 58-104 & solves
the ignition noise problem. Provides up to 50
dB of effecti ve blanking. Rep rate 10 to 2000
pulses/sec.; pulse widths 1 to 250 .usec.
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Completely solid-slate design . . . includ ing the
finals. Over 275 solid-state devices, inc luding 31
integrated circui ts. The 58-104 output board and
tlnal transistors are warranted for one full year

r

CHECK THESE ADVANCE
DESIGN FEATURES:

Completely broadbanded. Neither the transmit
ter nor receiver sec tions requ ire tun ing from 3
to 30 MHz . •. instant aSY from 80 to 10 meters
is a reali ty.

Complete back-panel connections: Phone patch
in & out ; auxiliary audio input; speaker ; key;
ALe ; VFO in & out; dr iver out ; IF out ; accessory
plug ; power plug ; two spare jacks: separate
transmit & receive antenna jacks.
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single knob .•. Load and Tune controls are
clearly marked. Full metering facilities.
A full complement of buill-in .afety features.
The cabinet features microswitch interlocks on
both the top and bottom to shut down the pri
mary power when the cabinet shells are re
moved. Front panel status lights indicate Hi
Temp, Exciter and Delay. The heat sink for the
8873 is temperature monitored; if the tempera
ture rises too high, a thermal circuit breaker
c:'pens, the linear shuts down and the Hi Temp
light goes on. The Exciter light indicates that
the li,n,ear. is running straight through, without
amplification. To allow the tube sufficient time
to warm up, a delay circuit Is built-in. When
warm-up is completed, the Delay light goes
out. The On-Off switch also includes a built-in
circuit breaker for the primary side of the
power transformer. And the cathode of the
tube is fused for additional protection.
Ea.y assembly, The new S8-230 goes together
in 15 to 20 hours. No alignment Is necessary.
The new 58-230, styled to match the S8-104
transceiver, delivers all the features and per
formance you've come to expect from Heath
We think you will agree It's the greatest valu~
in modern Iinears.
Kit S8-230, 40 Ibs 319.95

58-614 Station Monitor
How clean i. your .Ignal? With the S8-614,
you 'll know. It monitors transmitted SS8, CW,
and AM signals up to 1 kW from 80 - 6 meters.
The highly visible lVz x 2" CRT, with push-pull
drive tor a keystone·free, sharp, clean trace,
indicates a wide variety of common operating
problems. non-linearity, insufficient or exces
sive drive, poor carrier or sideband suppres
sion, regeneration, parasitics and CW key
clicks. The manual includes 40 CRT display
illustrations and explanations.
Complete controls. All standard scope control
functions are available in the "614"...Vertical
Gain & Position, Horizontal Gain & Position,
Focus, Mode (SS8, Trapezoid & Cross for
Rny MarklSpace adjustments). The improved
recurrent, automatic sync-type sweep genera
tor is adjustable in three ranges from 10 Hz to
10 kHz. Front panel control gives 11 steps of
attenuation. For limited test applications the
"614," can be used as a normal scope, and
provides 10Hz to 50 kHz bandwidth, good sync
and. high input sensitivity. A rear panel 10:1
vertical attenuator provides extra convenience.
Additional features include all solid-state de
sign; rear panel Astigmatism control: standard
horizontal and vertical inputs for use as a
scope: exciter and linear inputs/outputs. Cir
cuit board/wiring harness design makes as
sembly fast and easy. What kind of signal do
you have? Order your new S8-614 today and
know.
Kit 58-614, 17 Ibs 139.95

58-230 Conduction-Cooled
1 KW Linear
Strong and silent. The new "230" uses a husky
Eimac 8873 triode in proven, stable grounded
grid circuitry to deliver up to 1200 'watts PEP
SS8, 1000 watts CW input from less than 100
watts drive. And the "230" is also rated at 400
watts input for slow-scan TV and ATTY. A mas
sive heat sink eliminates the need for a fan.
Complete operating convenience. On the front
pan~1 0: the new SB-serles low profile cabinet
you II find all controls at your fingertips for
easy operating. Bandswltching is done with a



RF wattmeter: The big meter delivers measur
ing capability of either 200 watts or 2000 watts
full scale. 160 through 10 meters.
5WR bridge: Push a button to measure SWR.
Separate front panel SWA sensitivity control.
Phone patch: The hybrid patch can be used
either manually or with VOX control without
switching connections. VU capability on the
meter and separate front panel controls to ad
just transmitter and receiver gain independ
ently. Line isolation can be adjusted with a rear
panel control.
Kit 56-634, 14 Ibs.•. .. .• . . .• ........ 179.95

SB-604 Station Speaker
Designed and styled to match the new S6-104
Transceiver, the cabinet is large enough to
house the Hp-1144 AC Power Supply. The 5"
x 7", 3.2 ohm speaker is response-tailored for
SSB. Connector cable & plug are included.
Kit 56-604, Speaker & cabinet,
8 Ibs., mailable 29.95

HP-1144
Fixed-Station
AC Power Supply

This new 120 V/240 VAC operated supply pro
vides the 13.8 VDC required by the new S8-104
Transceiver. The full-wave bridge circuit has
triple Darlington regulation with an integrated
circuit which samples, compares, and auto
matically adjusts transistor bias to maintain a
fixed output level. Output is remotely sampled
at the load end of the power cable, thereby
compensating for voltage drop across fuse and
cable, to provide almost no change in voltage
from no load to full load conditions. A cable
and socket provide output power and a series
connection to the SB-104 remote on-off switch.
The generous heat sink fits on the back of the
supply, and the entire unit may be mounted
within the 58-604 speaker cabinet.
Kit HP-1144, fixed-station supply,
28 Ibs., mailable .. ... ....•.... ... .. . .89.95

SB-634 Station Console
Five station accessories in one!
24-hour digital clock: six half-inch gas dis
charge digits indicate hours, minutes and sec
onds. The clock runs continuously, as long as
the console is plugged in.
Ten-minute ID timer: Three gas discharge
digits indicate minutes and seconds up to 9:59.
At ten minutes the timer recycles and provides
either a visual alarm or both visual and audi
ble alarms. Pushbutton zero reset.

SB-644 Remote VFO
Designed exclusively for the new 58-104. The
new 58-644 provides serious DXers with really
useful split transmit/receive capability. With
the "104/644" combination, you aren't fre
quency limited in any way - the transceiver
can be at one end of the band, the remote VFO
at the other end.
Multi-mode capability. The " 644" allows trans
ceive operation on either itself or the "104"...
transmit on the "104" and receive on the "644"
... receive on the "104" and transmit on the
"644". And you can use either of the two crys
tal positions in the "644" for fixed-frequency
control.
Easy pushbutton operation. Front panel push
buttons on the "644 It control all transcelve,
transmit and receive modes on both the "104"
and the remote VFO. No switching on the "104"
is necessary. Status lamps behind the window
indicate frequency-control mode.
Digital readout in the 56-104. Although the
58-644 includes a linear dial on its front panel
to get you into the right frequency area, actual
frequency readout takes place in the "104".
The display automatically changes to the cor
rect frequency as you go from transmit to re
ceive.
Kit-built VFO. The "644" uses the same kit VFO
as the new S6 -1 04. And thanks to the true
digital frequency readout in the "104", con
cern about dial VFO linearity problems is a
thing of the past. If you work serious OX with
your new S8-104, you'll want the new "644".
Kit 56-644, 10 Ibs• ...........•......119.95

--~---------



SPECIFICATIONS
after thirty minute warmup. Modes of Op eration : Remote
VFOj Main VFO; Receive Remote/Transmit Main ; Receive
MainITransmit Remote; Crystal frequencies (2) (crysta ls not
supplied). Dial Backlash: 100 cycles max. Power Require
ments: IlV and 13.6V at 500 rnA from the 58·104. RF nut
put: 0.34 t o O.4V RMS over 5 to 5.5 MHz Into a 50 ohm load.

5B·634 SPECIFICATIONS - CLOCK - Di splay: Six full dig its.
Time Base: 24 hours. Accuracy: Determi ned by accuracy of
power line frequency . TIMER - Di splay: Three fu ll digits.
Time Interval: 10 minutes wi th automatic reset. Manual
reset at any portion of IO-minute period. Accuracy: peter
mined by accuracy of power line frequency. Signal: Visual
only or both visua l and aural j switch selected. RF POWER!
SWR METER - Frequency Range: 1.8 to 30 MHz. Wattmeter
Accuracy: ~10% of tutt-scete reading. Power Handling Capa
bility : 2000 watts (maXi mum). SWR Sen sitivity : less than
10 watts. Impedance: 50 ohm nominal. SWR Bridge: Cont in
uous to 2000 watts P.P. Connectors: UHF type SO-239,
PHONE PATCH - Circuit: Telephone hlbrid circuit. Allows
voice control or manua l operatrcn. TEL PHONE LINES _ In
put Impedance : Approximately 600 ohm. Null Depth: At least
30 dB isolat ion between transmit and receive ci rcuits. Re
ceiver Impedance: Effective match from 3 to 16 ohm.
Transm itter Impedance: 600 ohm or higher impedance out
put. GENERAL - Meter: 100~ movement. VU readings for
phone patch mon itoring. Null depth ind ication. RF power
output, relat ive power, and SWR read ings. FRONT PANEL
CONTROLS - Timer: Off, Visual, Aural Visual. Reset: Push
button switch. Patch Gain: Transmitter, Receiver. SWR: Sen
sitivity. Mode: SWR, Forward and Refl ected. 2000 Wand
200 W. Phone Pa tch . Rear Pan el Controls - Clock: Time
hold, minutes set, seconds set. Null Adjust control' Null .
Mom tor switchi C adjust ccntrct, R adjust control. 'Power
Requirements: 120/240 VAC, 50/60 Hz, 15 watts.

SB -61 4 SPECIFICATI ONS - RF SAMPLING SECTION: Fre
quency Coverage: 80 through 6 meters (3.5 - 54 MHz). RF
Power Limits: Exci ter input (50 - 75 ohm) 10 to 300 watts ·
Antenna input (50 - 75 ohm) 10 to 1000 watts (up to
1500W PEP). Insertion Loss: Negl igible. VERTICAL AMPlI 
F.I~R.: Input Impedance: 1 Megohm shunted by 75 pf. Sen
Sltl~.ty : 60 mV rms/ 1/4" ve rtical deflec tion . Attenuator: 2
Posltl9ni xt , 2 volts rms max. inpuf x10, 20 volts rms
max. input. frequency Response: 10 Hz to 50 kHz ± 3 db.
HORIZONTAL AMPLIFIER: . Input Impedance: 1 Megohm
shunted by 50 pI. Sensitivity : 50 mV rmS/Ve" horizontal
deflect ion. frequency Response: 10 Hz to 3 MHz ±3 dB.
SWEEP GENERATI ON : Type: Recurrent, automatic sync. Fre
quency Range: 10 Hz to 10 kHz in three ranges. GENERal:
CRT: 3RP1/A f lat face, green, medium persistence phos
phor. Grati.cule: .250 inch squares 6 x 8 (1.5 x 2.0 inches
tote! vrewmg area ). Power Supplies: All scud-state recti
fi ers. All amplifier supplies regulated. Power Require
ments: 110-130 or 220·260 VAC, 50/60 Hz, 35 watts. Front
Panel Controls: Intensity - Off-oni Mode - sse TRAP
CR9SSi ft!cUS i Vertical. Gain i Vertical Positioni Horizontai
Gami Hcr lzcntat Pcsrticn . Sweep - variablei Range - 100
Hz, 1 kHz, 10 kHz. Rear Panel Control s: Astigmatism· Verti
cal attenuat~r -Xl, XlO. Rur Panel Connectors: A~tenna:
50-239; EXCiter: Phonol Vertical Input: Phonoi Horizontal
Input: Phono. DIMENSluNS: 71/e" H x 10V." W X 151/e"0
Net Wei gh1: 12 Ibs. •

SB-230 SPECifiCATIONS: Band Coverage: 80, 40, 20, 15 and
10 meter amateur bands. Maximum Power Input: 1200 W
PEP SSBi 1000 W CWi 400 wa tts RTTY/5STV. Duty Cycle:
SSB: c~nti nuou s vo ice mocuteucn. CW: cont inuous (max. key
down t ime 30 seconds); RTTY/ SSTV: 50% (max. transmit time
10 minutes at 400 watts). Driving Power Required: less than
100 W. Third Order Distortion: - 30 dB or better. Output Im
pedance: 50 ohms at 2:1 SWR max . Input Impedance: 52
ohms at 1.5:1 SWR max. Meter Switch: Exciter onlYi Re lative
Power: Plate Currenti Grid Current: High YOlta!e. Front
Panel : Loadi Tune ; Band; Relative Power sensttivt Yi Power
switch; Meter swrtcn. Rear Panel : AlC output ; Exciter re
lay; RF inputi RF ou tput . Ground lug; Fuse: l ine cord.
Tube: Type 8873. Zero Signal plate current: 25 mA. Power
ReqUirements: 120 VAC, 50/60 Hz, 14 A max. 240 VAC
50/60 Hz, 7 A max. Dimensions: 14¥e " W x 16" D x 7" H:
Net Weight: 33lh Ibs.

SB-1IM SPECi fiCATIONS - TRANSCEIVER SECTION - GEN·
ERAl OPERATION: Frequency Coverage: 3.5 MHz through 29.7
MHz amateur bands, 15 MHz WWV receive only. Frequenc,
Stabi lity: less than 100 Hl/hr drift after 30-min. wa rmup;
less than 100 Hz urttt for ~10% change in primary voltage.
Modes of Operation : Selectable upper or lower sideband
(suppressed carrier) and CWo Readout Accuracy: Wi thi n
::!:200 Hz ~1 count. Audio f requency Response: 350 to 2450
Hz ± 75 Hz (6 dB bandwidth). Dial Backlash: 50 Hz max.
Pnone Patch Impedance : 4 ohm output to speaker; high im
pedance ou tput to transmitter. Power Requirements: 13.8
VDC nominal (max. 16 VDC) at: Receive: 2 amp. Transmit:
lOw power: 3 amps.: hign power: 20 amps. TRANSMITTER:
Rf Power Output: High Yower (50 ohm non-reactive lead).
SSB: 100 watts PEP ::!:1 dB; CW: 100 watts ± 1 dB. low
Power SSB: 1 watt PEP (minlmum)i CW: 1 watt (minimum).
Output Impedance: 50 ohms, less than 2:1 SWR. Carrier Sup·
pression and Unwanted Sideband Suppression: 55 dB down
trom 100 watt smgre- tone output at 1000 Hz reference.
Harmemc Radiation : 45 dB below 100 wa tt output. Spurious
Radiation : - 50 dB within ~3 MHz of carrier; - 60 dB farther
than ~3 MHz from earner, except - 40 dB at 3.39 MHz on
80 meter band. Third Order Distorti on: 30 dB down from
two-tone output, reference at 100 watts PEP. TransmiVRe
celve Operation: SSB: PH or VOX; CW: Keyed-tone VOX or
manual. CW Side-Tone: Internally switched to speaker or
headphones in CW mode. Approximately 700 Hz tone. Micro
phone Input: High impedance with a rating of -45 to - 55
dBi approx. 25K ohms to match Heath desk-type microphone.
RECEIVER - Sensitivi ty: Less than 1.0 microvolt for 10 dB
stgnat-ptus-notse-to-noise ratio for SSB ope rat ion. Selectivity:
2.1 kHz minimum at 6 dB down,S kHz maximum at 60 dB
down. (2:1 nominal shape factor). CW Selectivity : (With ac
cessory CW filter) 400 Hz at 6 dB down; 2 kHz max. at 60
dB down. Overall Gain : less than 1 microvolt for 0.5 watt
audio output. Audio Output: 2.5 watts into 4 ohms, 1.25
watts IOtO 8 ohms, at less than 10% THO. low impedance
h.eadphon.es (4-8 ohm). AGC: Less than 1 millisecond attack
time; SWitch se lectable 100 «sec. and 1 msec. ' release and
~FF. Intermodul.,tion DI~to~ion : - 65 dB min. Image Rejec
t ion: -60 d~ mm. If ReJectl~n: - 60 dB nun. Internally Gen
erated SPUri ous: Below 2 microvolt equtva tent antenna in
put, except at 3.65, 3.74, and 21.2 MHz. MECHANICAl
front Panel Controls/Switches: AGC - Off Slow Fast· AF
Gam; Microphone Jack; Headphone Jack; Main TU ~ing · Mic/
CW level ; Vox Gain; ~ox Delay; Band SWitch. Pushbuttons:
ALC (Met er)i 13.8V (Meter) i Relative Power (Meter)' 100 Hz
(Disable); Noise Blanker (On/OHh lSB (Mode) ' USB' (Mode)·
CW (Moae)· Tune; Hi/lo (Power serecn, VOX (On/Off)' PWR
(On/Off). Rear Panel Controls/Sockets: Anti·Trip· Sidetone
Level; linear Amplifier ALC Input; Phone Pat ch Input; Phone
Pa tch Output; Key (CW) Input · Speaker (4 ohm) Output ·
Spare (2); Receiver Audio Input ; VFO Input· VFO Ou tput· IF
output; priver Output; Ground Post ; Power ' PIUgi Accessory
Socket (Includes relay outputl; Antenna Input; Receiver An
ten~a Input; Common/Separate Antenna Switch. Dimensions:
5¥. H x 141&" W x 13~" D. (l ess knobs, feet arid con
nectors). Weipt: 20 tbs.

The SB·! 04 output board and final transistors
are warranted for one full year.

HP-1144 SPECIFICATIONS - Output Voltage: 13.8 YOC regu
lated (Adjustable from approximately 11 to 16 VDC). Maxi·
mum Output Current: 20 amperes, Intermi ttent. 8 amps con
tinuous. Transistor Integrated Circuit and Diode Comple
ment: 2N3643 tranststor . 2N3055 transtston 40411 pass
tran sistor (2); MFC603D regulator ICi IN4oo2 sili con diode..!
MDA990-2 bridge rectifier. Power Requ irements: 110 to 13u
VAC @ 6A or 220 to 260 VAC @ 3A, 50/60 Hz max imum.
Oimenslons: 5lh" H x 91/e" W x 101/e" D. Regulation: less
than 2% output voltage variation from no load to 20 am
peres. Ripple: less than 1% at 20 amperes. Fuses: z-e rnp,
3AG, slow-blow pri mary. 20-amp, 3AG, output. Net Weight:
23 Ibs.

SB-604 SPECifiCATIONS - Speaker Size: 5" x 7" oval. Voice
Coli Impedance: 3.2 ohms. Frequency Response : 300 to 3000
HL Magnet Weicht: 3.16 cz. &abinet: Aluminum with gray
wrinkle f inish. Dimensions: 7X" H x 10V-" W x 14" D.

SB-644 SPECifiCATIONS - Frequency Coverage: 5.0 - 5.5
MHz allowing 80, 40, 20, 15, 10 meter operation in the
SB-I04. FrequencY Stability: l ess than 100 Hz drift per hour

HEATH

Schlumberger
HEATH COMPANY
BENTON HARBOR,
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De livery from us.

2·M ETEA FM tor most Transceivers ea . S3.75
14 4-1 48 MHz - .00 25 Ta l.

Frequency Standards
100 KHz (He 13 /U ) 4.50
1000 KHz (He 6/UI 4.50

Almost all CB Sets . Tr . or Re c . 2 .50
eeB Synthesizer Crysta l on request)

Any Am ateur Band in FT -243 1.50
(SD-meter. $3.00 - 160-m et er not avail .I 4 /$5_0 0

For 1st class mai l. add 20c per crystal. For
Airm ail. a dd 25c . Send chec k or money order.
N o dea lers. please.

There are sti ll tears a nd emo tion, but much
of the anxie ty and assurances of safety have
been replaced by in formati on on dutv
changes, instructions to wives, requests for
information o n the kids, wifely requests for
blue sta r saphire rings, etc.

Right now AFA1LJGA is experiencing
propagation problems because of the
bottoming sect ion of the eleve n-y ear sunspot
cycle, and Tom Moore has only two shifts of
o pera tors working, One starts at 4 :30 a.m,
and runs to 7:30 a.m.; then the other takes
over and goes until the bottom falls out,
Twenty-five to fi fty completed patches a
day is typical.

Typical, too, is the broken contact any
where from 9:00 a.m. to noon, when the
D-I ayers o pen up. "Four and a half KW's,"
says Tom then, "and all of it right out
through the o ld ch icken wire."

Tha t's when he pulls the big sw itch and
tells the sweet-voiced land-li ne operator,
"We've been shot right out of the sadd le.
Better knock a coup le of minutes of wai ti ng
time off that last call, and we' ll buzz you
tomorrow."

The n he secures the gear and the shack,
ushers the nosey visitor out, and goes home
to grab a bite before dash ing off to work .
Before he drives off, he hangs a u t of h is car
window and says, "You just ca n't imagine
the dedica tio n of our c lub members. Why,
Bob Kraig W70YC hasn 't missed a Sunday
in e igh t years. He wo rks every Sunday from
4:30 a .rn, u ntil noon. That 's the kind of
participation that has made our statio n
successfu I. "

By the time the sunspot cycle has made
MARS DX as good as an eyeball QSO aga in,
there may be virtuall y no need for its
Sou theast Asian phone-patch services. But in
case some o ther need arises, it's a good bet
th at Barry Goldwater and other shack
owners will keep big books of thank y ou
letters handy to remind them that they
should keep the o ld bucket of bolts in good
working o rder.

And the hams ? You know they'll be
ready.

.. .K7NZA M agaz ine - Peterborough N H - 0345 8
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... WAYNE

SPELL MY NAME RIGHT

There is an old addage that any
publicity is good publicity - say
anything you want to about me, but
spell my name right. In this vein I
would like to express restrained appre
ciation for the PR job being done in
my behalf by AR R L officials. It is
nice to be recognized .

I am sure that some of the people
who have devoted a good deal of the
last ten years hating my guts fo r
opposing the "incentive licensing"
restructuring of amateur radio will be
as astounded as I to hear that it was I
who was responsible for this debacle
which the FCC is now getting ready to
try and rectify. My opposition to that
ARRL petition for ru le making
(1963) was on the philosophical
grounds that it is psychologica lly
better to get desired results with a
carrot than with a st ick - the resu lt in
this case bei ng to encourage amateurs
to go for h igher classes of license.
Taking away band s to force amateurs
to increase t heir grade of license
would, I fe lt, create resen tment and
frustra tion.

The League worked hard and lo ng
to get thei r proposals accep ted and
they succeeded . Yet today I have a
tape o f my good buddy Lew McCoy
te lling a club that I was responsi b le
for incentive licensi ng. While on the
one hand I suppose that I should be
flattered that the single most impor
tant change in the amateur rules, in
recent years, was due to me, it is
difficult to pretend anything bu t
resentment over the whole concept of
using punishment instead of rewa rds
to achieve ends...which is what in
centive licensing comes down to.

Surely I must be either lying or
ex.aggerating - right? In case you
might find a copy of this tape of
interest - Lew talks about the cu rrent
FCC plan to restructure amateur radio
- tells how badly the recent FCC
hear ing went - and has some interest
ing things to say about Prose Walker 
this is all available on a 90 minute
tape for $5 from 73, Peterborouljl
NH 03458. Ask for the Real McCoy.

RADAR ZAPPER?
A chap stopped by the 73 offices

the other day - reads 73 - goes by
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the name o f Bad Back on channel 10
he said. He was awfu lly concerned
abou t the new two-way radar which
allows police in u nmarked cars to get
copy on Bad Back's speed even when
they' re going in opposite di rection.
There must be something that can be
done about an invasion of privacy like
that!

Another c hannel 10 denizen who
goes by the name of Radio Doctor (he
fixes FM sets) stopped by and
explained that what Bad Back needs is
a simple 1O.5G Hz oscillator modu
lated at 3400Hz. This would add 100
mph to the radar reading, which
would either result in one whale of a
speeding ticket or a very confused
cop.

While we certainly don't want to
help people break the law, even by
speeding, the idea that it would be
nice to have a tittle old 10.5GHz
oscillator ci rcuit a round for testing
out those rada r units stuck in mind.
I'm su re that there are a whole lot of
readers who a t one time or another
wou ld like to be able to help a state
t rooper test ou t one of those damned
radar units. So, how about it .. .any
Edison types out there who can coax
enough 10.5G Hz rf out of something
we can all affo rd to cu t the mustard?
You know, a thing like that might sell
like c razy a t t ruck stops if some
ent repre neu r got busy making them.

MAKING YOUR HOBBY PAY

I've been look ing back over the last
year or so of 73 and, wh ile we've had
some exciting articles, I just don't fee l
that overa ll we've had as m uch really
good stuff as we used to. We need a
lot more articles and we are going to
pack the magazine w ith them.

If you've bui lt some th ing that your
fr iends a re e nthusiastic about,
whether it be a receiver, QRP rig , F M
rig, repeater, sideband rig, amplifier,
kever. test equipment, an antenna,
logic or d igital circuits, p reamp lifier; if
it's you r own design then you should
write it up (double space typed) ,
sketch the circuit, and have a couple
of pictures taken lor send in the unit
so I can take the pictures).

There are several benefits. First of
all it is nice to be a published author.
Your friends will be impressed at the
club -- and when you get on the air
you 'll be surprised at how many
fellows know you. It doesn't hurt
with your 0'Ml family and non-ham
friends either. The cash we pay for
articles may not put you into a hiljler
income bracket, but it will help buy a
new rig or some parts. We do pay well
compared to some of the other ham
magazines. . .very well . Several of our
wri ters have made thousands of
dollars.

It doesn't hurt when you're apply-

ing fo r a job to have a list of your
published articles o n your resume .

While I am more interested in con
struction projects, large and small ,
than anything else, we still need a lot
of articles on every aspect of our
hobby : DXing, traffic handling,
MARS, Races, certificate hunting,
contests, moonbouncing, satellite
work , CW, VHF DXing, VHF side
band, antennas of all sorts, 160m,
Novice problems and solutions, service
net info, intelligent discussion of FCC
dockets and proposals, and even
humor,

One warning - it might be prudent

not to say too much around home
about how much we pay for articles.
One author let his wife know how
much he was getting and from then on
she made him write ten pages every
night before she would let him go to
bed with her. He was one of our most
prolific writers.
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MODEL Pl00A25 - Nominally 15 - 30 W
RF input for 75 - 110 W output. Remote
control available. 13.4 V at 14 amps .
$155 FOB Factory.

MODEL Pl00A1Q - Nominally 1.5 - 18 W
RF input for 60 - 120 W output. Remote
control available. 13.4 V at 14 amps.
$198 FOB Factory.

• 2 METERS • CW AND FM OPERATION

• FULL ONE YEAR WARRANTY

• SELECTION OF POWER RATINGS
,

l""-lli;;'~

MODEL P15Al - Nominally 0.5 - 2.5 W
RF input for 5 . 25 Woutput. 13.4 V at
2 amps . $ 59 FOB Factory

MODEL P50A1Q - Nominally 1.5 - 20 W
RF input for 8 - 65 W output. 13.4 V at 6
amps. $98 FOB Factory

SOME PEOPLE TALK POWER ·
WE DELIVER IT.

VHF, CLASS C
POWER AMPLIFIERS

These quality power amplifiers are designed by ·M - TECH Engineering and manu
factured under rigid quality control by American Basic Corp., Electronics Division.
Dealers please inquire for details.

CLUBS-CLUBS-CLUBS

great trade offer
We will swap you a year's FREE subscription to 73 HOTLINE for a year's
subscription to your club's bulletin. How can you loose? Just complete
the form below and return. . .

--------- ----

Name
__________________ Call

Address

City State _ Zip
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](oxpoop
Rea ders have been ask ing for

articles and commenting on 73 - here
are some of these recent comments;
Let's see some RTTY info. How about
a surplus column? Y ou devote far too
much space to 2m stuff! - WA6SQJ.
(That 's a good idea about the surplus
column, anyone in terested in working
on that? Send in an outline o f what
you would cover and a sample
column. . .wayne) Like the art icle on
the 10 minute timer - WA 1PAL.
Need more produ ct revi ews .
Encourage owners o f new equipment
to comment. Restrict the articles to
top flight equ ipment o nly. Who cares
if poor items are poor? - W9BNQ.
(Excellent! Readers should remember
that 73 pays for articles, so i f you get
something new and have an inreresting
report on it, pass it along. . . wayne) It
was nice to see the 3901392 surplus
article . but these are o ut of my price
range so I would like to see art icles on
cheaper surplus - especially 160m
and FM gear - WA6S LN. (R ight. how
about it readers? . .wayne) Newspages
are great and the IRS notes interesti ng
to say the least. Would like to see
more specialized co lumns such as
RTTY, fast scan TV , and VHF work.
The brevity of the OX and con test
co lumns are app reciated, bu t also con
tain info enough fo r those who are
interested in th ese f ields. Keep up the
good work - W5SS N. Keep up the
IRS info - WB6AYJ . How abou t an
article on a homebrew 2m FM
repeater? Soli d state o r using th e VHF
Engineering modu les? - WA3WI0 . (In
the works, watch for it. . .wayne)
Possibly more antenna articles, includ
ing 2m FM - WA7WOC. Enjoyed all
your articles, particularly K1CL L!
Maybe you cou ld keep both solid
sta te columns? - WB2PAP. Circuits is
great and liked Scott's so lid state
column. Less repeaters and don' t
forget the CW guys, particu larly QRP.
More on ICs and simp le transistor
circuits - K6AE. (Bill has said it, so
let's see more QRP, more CW articles,
more ICs, and build up those simple
gadgets for us. . .wayne) I'm t ired of
reading about your troubles with the

IRS - WA7S FL. The magazine needs
more theory articles such as in a
continu ing series - WN7VUC. (Any
volunteers to write same? . .wayne)
Don't forget the Novice projects, we
need them! - WN2TQM . (Let's have a
whole lo t o f in fo for Novices - simple
projects to build - rigs - ORP 
operating ideas. the lot. _.wayne)
Would like to see more of K1CLL;
more VHF and UHF construction
articles - K5HTE . (We have a lot
more in the works Doyle, and p lead
with readers who are playing with th is
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scuff to write as CLL is
retirinqt.. .wayne) I like the editorials
and newspages the best. It 's impossi 
ble to p ri nt too much on 2 meter FM.
Like articles on antenna design and
const ruction - WB0 FZL General dis
cussion of p ropagation conditions and
the sunspot cycle and when it will get
better - WN3VZN . (A las, better is
still a long way off. It 's best to cope
with it as it is and enjoy - there's lots
of good stuff to work...wayne)
Please put in more UH F construction
articles - WN 0MBY. Boy, do you
troops fill a gap in the ham hobby!
Just keep up the good work - more
easy to build construction projects 
how about the care and feeding of
LEOs? Any tube projects in mind?
Just curious- K7ATU. (Yep, we have
some coming along for us o ld timers
and Novices too... wayne) The Ci r
cuits column is great. How about an
antenna column? ..that's all that is
keeping me subsc rib ing to CO 
WB0ICG. (L ordy ! I never realized
how badly 73 needed an antenna
column before. Any volunteers with
an outline and sample co lumn? . .
wayne) You got a good ham radio
ma gazi ne , thanks WN8 RON.
(Thanks Mike.. .wayne) VH F 2m FM
construction, sta rting simple and
wo rk ing up to the complex
W7 0 0U. Both so li d sta te columns
we re good - WB 0NAG. I liked Scott's
sol id sta te column best - WA2A OZ.
We need mo re news abo ut what the
DOC/FCC is doing abou t clamping
down on CB and what we hams ca n
d o a b o u t these boo tleggers
VE2 BAO. (The Canadian proposal to
legalize hobby and skip CB operation
could be the answer - and it cou ld
mark the end ofamateur radio too. . .
wayne) I think 73 is we ll balanced so
keep up the good and interesting work
- WA 8SHT.

RECIPROCAL LICENSES
IN THE UNITED KINGDOM

Overseas members are reminded
that there are several different types
of license available to them allowing
them to operate amateur rad io sta
t ions in the U.K. provided a reciprocal
licensing agreement exists between
their country and the U.K.

The simp lest form is an authoriza
tion for a visiting amateur to operate
the station of a licensed U.K. amateur.
In th is case no call sign is issued . For
example , should F8TH operate from
G3BI0 under this arrangement he
would use G3BID's call and sign the
log as operator just as another G
operating from G3BI0 would have to
do . Such permission is gran'id 'er
seven days max imum.

The other category is when a
Gb-plus.three call is granted and it is

here where some confusion seems to
have arisen. There are two types of
such license. Amateur (Soundl llcense
C and Amateur (Sound Mobil el
License C are valid fo r one year and
are o nly issued to persons coming here
for more than three months INS th is
may be six months now). It is
intended for those coming to work o r
live and such appl icants must produce
an Alien's Registration Certificate
before a C License will be granted.

The second of this type of license is
probably the more frequently issued
and is the 0 License which is now
valid for six months. This is the one to
apply for when you are coming here
on a vacation and , like the C version.
is available for fixed or mob ile opera
tion.

An impo rtant poin t to remember is
that you may apply just for the
mobile license if you are no t going to
operate a fixed station . By contrast
U.K. amateurs cannot be granted a
mobile license unless they also hold a
fixed station license.

Fu ll information on rec ip rocal
licensing can be o btained from the
Society's Information Service . The
address is: BCM/A RMS, London
WC 1V 6XX

Please do NOT send q ueries o n
rec iprocal licensin g to any o ther
address as it will only delay matters.
When you get the informa tion, please
read it caref ul ly and make su re yo u
apply fo r the proper type of license.

Mobile News

THE LONG WAVE
CLUB OF AMERICA

Michael Kane's (WA1PJG l letter
about ULF listen ing prompted me to
write. There is indeed a clu b devoted
to dxing the frequencies belo w
550kHz known as The Lo ng Wave
Club of America which started this
Ja nuarv . (Present membership is
abou t 75.)

We publish an 8-page mimeo
bulletin called t he LO~I\ which
lists member's loggings'" an'l:f carries
technical articles fro m time to t ime.
Sample copies are available for SAS E.
Of particu lar interest is the license
free band 116D-19Ok Hzl which we are
trying to organize - I am look ing fo r
an editor to write a column on acti
vi ties in th is area. Dues are free and to
join just send a letter that you wish to
receive the Lowdown. I am, however,
ask ing all joiners to send me a year's
supply of self-addressed legal size
envelopes to cut down on publishi ng
time. Also a log of 2500 beacons in
the western hemisphere is available in
li mited Quantities (like about 80l
from the club for 52.00 postp aid ..
Wrne: JonhtTehWnts:l'restden t, Long
Wave Club of Ame rica , 11425 Albers
Street =5. North Hollywood CA
91601.
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:I, absolu te mint,
p lus Tempo S02 B
in/45 out) $ 250.
~ 867 ·5200, ex t.

CANA IH ANS We stock a broad line
of electronic parts, including soli d
state - send for free f lyer, DARTEK
ELECTRONI CS, Dept . 7, Box 2460,
Dart mouth, Nova Scotia .

Call f or Ollr S"e~·/a l p rice,
{3 72l 3 55- 3 524

Or writ/! for 1,,11 details . . .

MIDWEST HE ADQU ARTERS
fa '

MI OLAND and SSE
2 meter FM

INSTRUCTION MAN UALS Thou
sands avai lable for test equipment,
m ilitary elect ronics. Send $1 .00
(refundable f irs t order) for llstlnq.
Service of Tucker Electronics, Box
1050, Garland T X 75040.

AN/FRR·23 (A N/SRA· 13) general
coverage modu lar receiver with book,
excellent condition. $100. WA 1TEJ,
100 Gran ite Street, Londonderry N H
03053.

YO UR SWAI'-N" -SEL L ads run free in
T AA DIO, a public se rvice publi cation
of Wichita Amateur Radio Society
Box 4 391 Wichita Falls TX 76308.

IJUA L MODE Hal DKB·2010 key
board with 128 key buffer, Factory
assembled, brand new - won at
Day t o n 19 7 4 . $5 10. R ichard
M aw ho rter , 10 584 Latina cr.,
Cincinnati OH 452 18,

f or govt . surp lus
ch: A-390/ U RR,
I RM· 2 5 D, CV
~78/GA , T RM-1 ,
497BIURR, TT
~. W31HD, 72 18
inqton DC 2002 1.

; 4 mh, unpotted,
RR·1 3 rece ivers,
ble, $35; 24 volt
irn. Box 4 117,
'3.

Free catalog 
iA, GaAs: $10.75;
>; INTEL 8008:
~ , $2.25; 1103
- B585351 , .5",
; 0 L1Q. Xta l, 3%
rr: $9.75 251 3,
ims: $ 12.75 Elec
s, 138 N.8 1stSt.,

(7 3 Magal ine te st ,e po rt)
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MTm Sfllt"ll'llI'/

o .,.

"'1l9N1l'\
QN -"

J \N1l91FI
OON - B05 e a.s t ogden e.ve .

naperv I lle I ll. 60540

Ou' O·B OX aud'o fill., Iri tu'" : B••,dw.d'h COfllT,NllOU5 LY VARIABL E lrom
30 Hl 1.'mo<1 TOO , ,h.,o.' 'h.n mo,' ' 0"" ' 1'0 2 "Hl Acto•• fd'., 'noco,I. 1 No
,,,,., "0" 1M' No, . h, . .. I1",.,d. Reddv '0 p'uy ,~ ' o ANY. <v, ·... ev. , Dr'v., ph""..,
tv .', ,p ~, omp. Full ,~"'uc"oo,. I ~ u, . wo,ldw.d•. Plug one .n,ov"", ,"co,,",
' oddy ' . , . Oo'y S17 95 , 5 1 \I"opmg ," US, IAdd Sa, •• T. , ,n Co,! 10 doy
"",,,.ywe i< !P-'., ,,~ t.e, SEND FOR FREE LITER ATURE AND TEST REPOR TS

AUTEK ~~,~"~~:::"~O~

take all th e code
all over aga in! I
ook on ly 6 weeks

test to licen se.
l old day s!

T om Norman
I "' " .. ....h" .... 1\1r.

su ming, Use a tool for inserti ng and
removing ICs. Stra nded wi re with
fused t ining is convenient t o st rip and
handle but cannot be f lexed much
without breaking.

If t he instru ment consists of several
functions. construct ~nri h' '''' . ".,,,1.

Solid Sta te from page 1 7.
high on the appropriate digi t select'
pi n. Both BCD and digit select out
pu ts have th ree state contro ls pro
viding an "open ci rcuit" when these
controls are high and allowing time,

. mult ip lex ing. Several MC 14534CL's:
can be cascaded to provide higher
count sequences. Th is coun ter can be
used in many real t ime cou nting appti
cations such as event, f requency and
contro l coun ters. When used with
faster logic families, i t cou ld become a
si gnifica nt part o f a V HF frequency
counter.

Both of these CMOS ICs are in
tended fo r 5 to 15 V DC operation.
Power consumption is f rom 2 to 37
mil l iwatts. Both are ava ilable f rom
your Motorola distr ibutor at 525 .26
for the MC 14534CL and $8.34 for
the MC 14536CP in single q uantities.

An observant reader, Max Hause r of
W6·land, reminded me that in my July
column (wri tten in Jan.l . I overlooked
two quad op -amps that are now avail
able. These are the National LM324
and Raytheon AC4 136 which are
claimed to meet or exceed all specifi 
cations for the single 74 1 oo-erno.
You can obtain these ICs from several
73 advertise rs for approx imate ly
$2.00.

Finall y . why don' t you send that
CSL listing your ideas right now wh ile
you' re thin king of it . 73 for now !

MORE IRS MAIL
I've been reading wi th initial shock

and increasing horro r about the tv ran
nical tact ics of the I AS, bo th in 73
Magazine and in the newspapers (I
remember seeing that sto ry break last
summer concerning the severa l I RS
agents all coming up with d ifferent
ways of f iguring identical tax returns
- it seemed f unny then, bu t it isn't
funny anymore). I was intrigued by
your reporting the element of t he
"tax revolt " that crosses out the
perju ry statements on its several
retu rns, and decided to t ry it. Much to
my surp ri se, it works!l I mailed my
form 1040A (short fo rm ) on 25
January and received my refund
March 4. I also crossed out t he perjury
statement on my sister's retu rn, which
I prepared; her refund came in the
mail with mine . Our refunds totaled
ove r $500.00. So, chalk one (or two)
up to the " tax revolt." I hope we can,
th rough modification (read " sweeoinq
revisio n" ) of the federal tax laws,
eliminate its necessity for existence,
but unt il then, it is necessary for it to
ex ist .

To change the subject (but not a
lot) , thank you for being controversial
in 73. I am a life member of ARRL
and a li fet ime subscriber to 73, and I

f ind both QST and 73 necessary to
have. I think they complemen t each
other qui te well - the conservatism of
CST and the liberal (if not sometimes
radic al) stands taken by 73. Yo ur
editoria l policy re techn ical articles
has been vindicated many times over,
and I prefer your policy of fi nishing
one article before starting another
(thus eliminating the "see page x ..
nonsense found in almost any other
given magazine of over 8 pages).

You got me interested in Mensa
t hrough editorial mention of it some 3
or 4 years ago. I've si nce joined and
enjoy being an M qui te a bit (when
ever my ego is feeling bruised I get out
my membership card and look at it
for a wh ile) . Haven' t seen anything'
about it lately in 73, t hough.

Enjoyed the article about calcula
tors in December issue. Got a Texas
Instruments SR-1 1 and that is one real
nice piece of stuff fo r only a hundred
and ten dollars - it's k inda like a
"poor man's HP·35!"

Please don't publish my real name
if you decide to print this letter in the
magazine. I've got enough problems
trying to graduate from college and
work fulltime without having the I AS
on my ass, as I 'm su re they would be
if my name and call were pub lished.

Keep on keep in' on, Wayne!
Name Withhe ld
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Th e {o lio w ing circuits hcoe appeared in tile reference books, magazines. application notes , etc.

While w e try to reproduce all o f th e information that sh ou ld be need ed b y an expe rie nced construc tor,
readers may w an t to avail themselves o f tIJe original so u rc es f or p eace o f mind.

Readers ore requested t o pass along an y interesting circuits that the y disco ve r in sources oth er than
U.S. ham magazines. Circuits should be oriented toward amateur radio and experimentation rather
than indu s/rial or computer technology , Submit circuit unth all parts valu es on it, a very brief
explanation o f the circuit and an y additional parts information required. give th e source and a 110te of
permission to reprint from the c op y r igh t holder. if an y. and tile reward f ora published circuit will be a
c ho ice o f a 73 hook . Send yo u r c i r c fl i ts to 73 Circuits Page, 73 Magazine. Peterborough NH 0 3458.

0 302

PRO /
0 303

S8-l44 mod to key an amplifier - added SS ohm
resistor and capacitor delay the SWR protection
circuit for a fraction of a second permitting relay
in amplifier to switch over. Thanks WB9IMM.

115 V"'C
4 70 K......

_ _ _ _ _ _ _ _ _ _ _ _ _ _ GROU NO OR COM
MON SIDE OF
LOAD

ROOF B EAM

2 4 It

NO' 1
CONNECTE D /" I

'"
~

I
ATTIC FLOOR

Hot line side finder - uses body capacity to light
neon bulb - glows only when bulb connected to
hot side of line - resistor value not critical. Thanks
B. Sutphin of St. Petersburg FL. Could save your
li fe.

180n

WA0KKC aid for pulling tower sections up a gin
pole uses hollow gas pipe and dumb bell weights
for coun terbalance. Clever!

W8KOI attic antenna for 40 and 15m. Uses RG8/U
and no balun. Use #18 wire and st3ple gun for
installation. No bad antenna whery an outdoor
antenna is a problem.

Fritz K4ETZ

330n
INPUT INPUT
NO I NO.2

CORR ECTION

73, JUlie 74, p , 77
FSK Demodulator {rom July 19, 73

Electronics: You left out the Bridged Tee feedback
loops on bo th 741 's. I sen t you the clipping from
my copy, but I am sure they were on the original.
Hi-Z in, so audio feed is no problem except for too
much inpu t and dist ortion.

Which input is first? This circuit will tell . Makes a
good game - with two people trying to push a
button first, etc. Two 7400's may be used. Thanks
WA 7SBH, who gets a free book of his choice for
submitting this circuit.

DUMBBELL COLLA R
USE TWO FOR SA FETY)

AS PIPE

'( WIREoj -G'

-G

~

~ ,

,

OUMB BELL
WEIGHTS _

TO GIN P
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SONY TC-152SD
F t!I1II U r~ AulOM'laIlC $hut~H - hne ,nll,ne QUI _ mlke a nenua lOf _ w>itl-proof t a pe

l<a,nspo.t - separate mon' to r /playback vol and tone controls - ta pe cou n ter - ste reo
he ildphone )aek - PilOU!>e control WIth lo ck - t wo V U meters - niead , echarger p eak
IIm,ter - DolbV no,se , eductIOn CtrCU II - Cr02/norlTlill '<ope bias $ele c lo, _ 11 7 vac/l2Y de
o peratIo n - wIll w ork h om car ba tter y Q' opuonst nicad pack - bUIlt in monaural am p li fier

a nd spea k er t or momloro"g - I"'rlle heads - sh de record con tro ls - jusl abou t t he last
word ' n !ape decks, a n d portable too! Most c asse t te deck experts agree thai this is the fml'Sl
u n ,t avaIlable today - a n d ,';s p o r la b le 10 boot.
Sony Te ·, 52S 0 complete $ 299.00 (shIp p in g includedl .
5 50 worth o f c,,~tt" F R E E WIth 15 2 ,' o . d ....d befo ,e O(1obe, 15 , 1974 .

-

Panasonic RS-261US
Features: ste re o deck - pau. con tro l - Cr02 bin
o r normal - au tOlnilt ,,:: I tOP at end of lape - two
VU meters - cou nte r _ headphone jack m,ke
input - line in a nd out. Great medium price
cassette deck quite adeq uate for t op notch SSTV
work - put your re<:o rds on tape.
F REE with RS·26IUS - $20 worth o f blank
tllPes...S99.00

•
ECONOMY PORTABLE

,

Features: Rotary control for ease of use with one
hand (Io ke in the earl - pellk indicator _ auto lnil hc
leyel c ireu,t for o ptimum reeord,n¥ ley", a t 1111
t,mes - 111 YiIC - bonlt in lwlterleli - remote
Itop"'lt a rt . mike input - line input - e",rphone!
lone ou tpu t - fine unit for voice or Mooe eOde
s t udy - adeq uat e for lo.fi music - excel le nt
bargai n ae the price. $23.95

•
f --tr-=i-.--

_:n ,,,~....

,
BLAN K CASSETT ES

•

•
BATTERY PORTABLE

Featureli: key board conlro l - locking fast forward
and re wind keys so you don't have to s tan d lind
hold them - peak modulation indicator - 120 vee
- self co nta ined batteries - external 6y supply 
220 yac a lso mIk e input - lin e input 
earphone/ line o utpu t - remote Slarl/stop - auto 
malic recordIng level ci rcuit - very easy unit to use
- Yersa tl le - adequa te for SSTV _ e xcellen l for
code tapes lind not t oo h, ·f , muSIc . $32 .95

Low nOIse tape cassettes - e xcelle nl

q ual.ty

C-60 6 0 minutes . . . 99.t beg $ 1 .29)

C -9O 90 m inutes. •.$ 1 4 9Ireg $1 .791

C-90 Extra HI-fi.. .$ 2.25 Ireg $ 2.991

CAR CASSE TTE PLAYER 12Ydc - stereo 
woth two st e reo speak.s - volume , nd t o ,..
eontrols, balance control _ filst fOfWiIl" d fOf til~

, nd feje<:t button. Now eaory hi·' i woth you in the
ellr - slow scan T V - touchton. tapes - your
layori le fecofds o n eMSenu .
Car Cassette P1,yer.. .Special. ..$49.95 pl us UPS
collec t eharges .

Cassette HQ - Box 431 - Jaffrey NH 03452

ORDER TODAY TROM
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2-out-of-6 Assigned # Desired in Components of
<00' freq (Hz) dialing desired #

0 700 1 (0 plus 1) 700 + 900
1 900 2 (O plus 2) 700 + 11 00
2 1100 3 (1 plus 2) 900+ 1100
4 1300 4 (0 plus 4) 700 + 1300
7 1500 5 (1 plus 4) 900 + 1300
• 1700 6 (2 plus 4) 1100+1300

7 (0 plus 7) 700 + 1500
8 (1 plus 7) 900 + 1500
9 (2 plus 7) 1100+ 1500
0 (4 plus 7) 1300 + 1500

Key Pulse (4 plus ~ ) 1300+1700
Start (7 plus .) 1500 + 1700

LETTERS from page 15.

FCC BRAVOS

Just like to send a note about an
experience dealing with the FCC. I
was employed this summer as one of
two counselors in a summer camp
instructing in ham radio . As part of
the inst ruction, those interested in
obtain ing their licenses were drilled on
code and theory and then edmin
istered their Novice tests wh ile at
camp. We had one camper pass his
code test about halfway through the
season and within two weeks had
received his written. Somehow during
the period he had completely lost
interest and declined to take the
written. Meanwhile another you ng
camper had passed his code test and
since time was running out, we feared
the written portion of the test would
not arrive in time. Be ing only 20 or so
miles from Gettysburg, I made the
trip there one afternoon. After passing
the building 4 times, unknowingly, I
got directions and entered the small
recessed office. Upon entering I was
ushered to the main office area from
the lo bby and proceeded to explain
my problem to the woman at the
nearest desk . She escorted me to
another clerk to whom she explained
the prob lem, and they both put aside
what they were working on and began
to pull out other files. In a matter of
minutes the necessary paperwork had
been ccrrc leted and a Novice test
package completed , addressed and
sealed. When they handed me the test,
it was with a smile and a wish of good
luck for the applicant.

I was amazed that with at l the work
they have, they could make time to
handle a problem like mine and be
very friendly about it. Ta ke my word
for it when I say they have some
wonderful people down there .

Chuck Davidson WA3 LXB

PHONE PHREAKS V S MA BELL
. PART II

If you're like me , the original
article on the " Phone Phreaks VS Ma
Bell" left me on edge like an Alfred
Hitchcock movie . Being an inquisitive
indiv idual, I began my search at the
local library for the October 1971
issue of Esquire magazine . Mr. Rosen
baum's article was also a Hitchcock
special, as he rather conveniently
neglected to mention what the
"supe r-secret" tone frequencies were.
Need less to say, this was the driving
force I needed to really launch an
ell-out search for those tones. AND
HOW Ma Bell uses them...NOT to
defraud the phone company, just to
be able to say, " I know! "

Afte r several months of search ing
the archives of vario us collections of
electronics publications I found what
I was looking for AND MORE!

All right, Mr. Rosenbaum's article
was correct in that the whole show
starts with 2600 Hz. Now, ever won
der why the common Touchtone

144

(TM) pad came equip ped with such an
array of wierd tones? I'm referring to
those oddball frequencies of 697 Hz,
770 Hz , 1209 Hz . etc. Who was the
nut who decided on these particular
tones and why? The answer is simple.
Touchtone (TM) freq uencies were
selected so they can in no way inter
fere with the trunk signaling tones. It
soon becomes obvious th at the trunk
signaling tones were picked fi rst,
otherwise we would probably have
nice even frequencies in our TT pads.

Ye5, I hea r the shou ting, "what are
the tones...what are the tones?" The
trunk signaling tones A RE: 700, 900,
1100, 1300, 1600 and 1700 Hz. Ma
Bell assigns these tones numbers, and
pairs them to gether in a two-out-of-six
code. The PAIRS are then and only
then valid signaling information (see
chart) .

As shown in the chart, the tones are
paired together so that the two-out
of-6 sequence adds up to the number
desired in actual dialing. The Key
pulse and Start d igits are equipment
information bits that tell the trunk
decoding equipme nt that a series of
tones are coming up or have ended.
International country codes ALSO use
these same tones, for uniformity .

How The Phone Phreaks Do It
They begin by d iali ng (on a regular

pho ne) an 800 area code (INWATS)
number KN OWN to be registered in a
state besides their own. When the
dista nt end begins ringi ng, then lmme
diately beep out a short burst of 2600
Hz (disconnect tone). The distant end
then stops ringing. Next they send out
the "key pu lse" pair followed by the
area code and the number (using tones
in above chart) . This is followed
immediately by the "sta rt" pa ir, When
the distant end rin gs this time, it is the
number they desire, tol l free I

They Get Caught
Ma Bell is always dreaming up

super-sophlsticeted ways of foiling
phone phreaks. A couple methods
involve the use of 2600 Hz filters on
the subscriber side of the line. One
method filters out all 2600 Hz coming
from the cu stomer end, so t he would 
be pho ne ph reak never gets off the
grou nd . Another method brings up a
central office alarm and seizes the
incomi ng li ne. Even if the ph reak
hangs up, his line will remain seized
until the phone company can trace

him down and ask him wha t he IS

using 2600 Hz forl
A loud and clear word of cau tio n:

Do not atterro t to build, buy, beg,
borrow or steal a tone generati ng
device capable of reprod ucing the
tones ~iven in the chart, with the idea
in mind of using it to place ca ll s. Such
u s e ! CO NS T I TU T ES FRAUD
AG A I NST ' T H E TELEPH ONE
COM PANY. This article is fo r ed uca
tional information only.

. ..WB9FOP

References

ESQUIRE, October 1911, P. 116 USeertt, of
the Lit tle Blue Box" by Don ROlienbaum.

73. JanlUlry 1972. p. 31 , "Phone Phreaks VS
Ma BeU" by Marlin Bndr ley Wein.trin.

A LITTLE OISSENT

Wayne Green may have a poin t. If
the big magazines, newspapers, etc .,
are te rrified of the I RS its up to the
unterrified little guys to speak up.
And it may be that a little d issent
won' t hurt amateu r radio.

Anyway, here is a three year
renewal to 73 to go along with my
subscriptions to QST, Ham Radio and
ca. I th ink they all have someth ing
worthwhile.

M.C. Bowers, Jr. K4VQ

OUR REPEATER IS LICENSED

Enclosed is a chec k to help defray
the cost of you r HOTLI NE paper
which our clu b would like to sub
scribe to.

I would also like to take this
opportu nity to thank you fo r the
info rmation which your meqazjpe
covered about 18 months ago abo ut
how to license a repeater. I followed
this guideline fairly close and was
privileged to have the first repeater in
the state to be licensed under a WR
call. I received the call in about 3
mo nths. A second applica t ion filed
almost exactl y like the first took 63
weeks. This one had to take an aq out
effo rt by the FCC to take so long, A
couple of letters and a phone call
f inally woke them up.

Most of the members here ta ke 73.
All of us appreciate the efforts that
you have made for us and other
amateurs.

William C. Cousin

73 MAGAZINE



WORLD OSL BUREAU

AN I MRC- 95. 5PACe ELECTRONICS CO.,
6 Brookside Drive. Upper die River, .J.07458

(20 327- 7~-,

200 Panama Ave.• Richmond CA USA 94804

THE ONLY QSL BUREA U to handle a ll of
y o u r QS Ls t o a nywh ere: ne x t door, the ne xt
s tat e , t h e n e x t co u n ty ) the whole wo r ld .
Just bundle t hem up (p ea se arra n ge alp ha
betically) a n d se n d them to us with pay
ment o f 6t each .

~ 000 PRINTED CIRCUIT : •
TEC HNrlIUEs-ro-Ji·THEHOiiBY I~YE
BOOKLET: S2""~... •
.I HTII·OHK. I'C 11IUI.1. BITS: ..... :
SEND SASE FO H FLYEll.

THlI >IBl ·L I. .o3:l BA I.HA DH..
EL eEH HITO. C.-\ .!14 :,30

Cash any CoW mi litary QI' merc iaL ip·
m tor parJs, pecialfy 51ST Tf tv $.490T

lonna coupl..... AN I RC· 102. { ARC- 94.

CASH

.." "nd _."on ' 110 ·10 ......'" _'h moot
.n• • • n,*,m '.nlllh ,•. 200 _ n ...._
< 110'.'" ,_ , 10' ',._ .. homo _ .
,_ , t_ f _d Dov S". ~ • • " .
lJlI , _,........p ..._._ G_...
_d ..:1 .

coo.-o..c, u ,s. ' 0 un

••• ~" $24.95

SST T·1 RANBOM WIRE ANTENNA TUNER

_ '.' ''0 ' 6 00 S6llS ' 6 x ' "CoOl' ' '
SST E lec: tr o"'c~ . P 0 80> I. laWndale CA 90160

Isolated · Pad - Drill - Mill
P recis'o n Circ u it b oard c o n st ruct io n l /
w it h o u t etching. F its hand d r ill , e lec t ric ..... I.
dri ll. Si mple, f llSt , economic a l, safe, !

. Sizer . , .20 • . 1 5 , . 10 inch ete .
W,th rep lac ea b le =60 drill ,

./ '" S6 .95 ea . ~
, Calif . res,dents add 5%. ... .

G C' ,S A F STAHLER Co
" eo BOX 354 CUPERTINO, CALIF 950 14

'------'

S12 'J~

UJ 'J~

112'H
11t~~

SIS9~ppd

1119~ppd

H I9Sp!'d

ECM CorPO'. t,on
41 '} N We.nb..ch Aye
E"ansv, lIe Ind,a na 4 7711

Ho gh perfo'm.,,,. , ,u gg.d, H b.ftd, ; ., (10 ~ HI Ibru
n MHI 'ofllO ftooo,. M. ,h.fti,,1 «>Uft lOf t)-I't'

.1'11" . 1 r, .<lou, to 300 HI . 5<1>..... Meg.u;yd ••
•nd K~ocY, '" tu fti ft g. T,ipl. <on ""l'ioft 10""'"
"II>' b...d,. <lou"'" con...........11 ottle«.. Ilo ill ;"
,"'."" ..libr. .... . ,,!""'rh, If ,.,n, .udio ",ft,
.nl.........uninL BfO, . ...."'" ..."',livilY S, 4, 2
Uti . Req",r", 22 JO VOC l .nIP" Siz" l lY. ,
14. , I I ". WI . 521b\. Shlll-"'- ' 6SI"-.
USED. REPARABLE: 5125.00. USED.
CHECKED: $195.00

~,.,""~"" .... "'PC'''' t "'.'n 1h"", '" V I< 'I
... QR" ,,~. ,n 'n".u..'.,•. " ) "''''''\. f'-".)
","•• p",,~.... ~"d \:00 ""pp,.., In . ~ l ......... ,
'1 00 I". [)( . 1Ik>d.,.

DE 10/1", phon.... ""I). I j) VM
m lOl A'", ~/'I.:R & phone., III \ '1(
VI. IDI B I,,, W AR.I p h.-"". , / !·I II HK
Dr IOJ( IOf ph"".., "til)' 1 ! ·I II l 'IX
e/l 1 I . , lt d Of /OJ(, """f h,,,,,J
( II ! I",,,J ~"<1,,, I'll R ~mp!<l,.. , /III
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R - 3921U R R RECEIVER :
~.,

--

•

•-••

T - 195fGRC - 19 TRANSMITT ER: 1.5 - 20 MHz, 10 ba nds.
Frequency stability 0.03'16 plus 1000 Hz. Manual or automatic tu ning.
CW, voice or FSK operation. Power output : 50 Ohm antenna; 1.5 - 12
MHz 100 wailS. 12 - 16 MHz 9 0 wetts. 16 - 20 MHz BO watts. Input
voltage requued: :n - 30 VOC 42 Amps ma~imum. standby 9 ..mps.
Size: 11 'h ~ 14 '" , 22." Wt.: 122 lbs.: Shpg. We 150 tbs.
Price: lJseod - Complete R~rllble : 589.SO

MT - 851 MOUN TING BASE for R-392 & T-l95. Shpg. Wt.: 60 lbli.
$10.00

CX·l 599 CABLE, connects R-392 to T·195 - 10" length : 56.95.
BATTERY CABLE for T·195 wfplug: 54.95. AN/GRC·19 MANUAL :
58.50. T·195 MAINTENANCE MANUAL: 5 7.50.

COMBINATION OFFER : Rep.1rable R-392, T· I95, MT·8 5 1, CX·159 9.
T,195. Battery Cable: Special Pr ice cOlTCllete: 5200.00

All Pr;an FOB. LirTlil OH fWndfor FREE CATALOG - Dear. 13

Only $99.95
less batteries and cryst als

:----~

YOU ASKED FOR IT!
ec,"--5BFM
,"-odulatlon , ••eter

FAIR RADIO SALES
1016 E. EUIEKA • Bo- 1105· liMA, OHIO' 45801

0·7.5 kHz deviation peal
Meets commercial requn
Operates 30-500MHz
Crysta l controlled fo r easy operat ion
Telescopic antenna

New Options
NICAD power pak S20.46
Charger S29.95
Audio/scope ou tput with earpho ne S12.95

RECEIVER - TRANSMITTER

W"'l' Of Cd ll for comp lete mfo
Send chK* or mont'y order for 599 95 pfus 51 .50 for sh,pp'ng.
Ind,..".. ~s,dPnts add 4 '\ sal" tao Crys tals for 146,94MHr: 3.95
A ll orhe, "Pq '.10

-~ Dynamic Electronics, Inc.
Bo o 1/31 Dtor. ,,,. A l 35601
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\'\01
SOLID STATE

PROJECTS $'
More than 60 proj e cts o f interes t to

a n yo ne in ele ctronics. The d evic es
range from a simp le transistor te ster
to a ham TV receiver. This coll ect ion
will help you b e come m o re
in ti ma tely acquainted with ze ne es,
ICs and veractors. etc.

$3

How t o work O X , ho w to ge t
QS L'S , co u nt ry lists , a ward lists. Q S L
bureaus, maps of the world , great
circle maps centered o n m al ar U .S.
cities, OX bearing c ha r ts for major
U.S. ci ties. how to go o n you r o wn
Dxpedttton. and much m ore. Wall
s ize OX map of the world included .

$3
Cra m me d full of h ome const ruct io n

projects , from rec eivers t o trans
mitters and all in b etween. Chap ters:
include such articles as ze ner d iodes.
how the y work, how to u se , test a nd
buy them; integrated c ircu its ; how to
d esi gn transis tor a m p lifiers ; a n d
many m ore.

TRANSISTOR PROJECTS

1974
FM REPEATER ATLAS

$1.50
Listings by states (or cou n tr ies) a n d

cities of aU repeaters , both o pen a n d
c losed , in the world . Period ically
updated . Handy size fo r m obil e u se.

OX HANDBOOK
with MAP

FASCINATING WORLD OF
RADIO C OMMU NIC AT IO N S

$'
AU a bou t broadca st band D Xing,

tuning the tropical DX bands, OXing
radio a mateu rs, a n te n nas for shor t
wa ve, radi o li censes , pioneers in e lec
tricity a n d radio, co m mercial bro ad
cast sta tio ns, WWV , e t c .

VHF PROJECTS FOR
AMATE UR AND EXPERIM ENTER

$'
A must for the VHF o p , O pe ning

c hapters o n operatin g pra ctic es a nd
getting sta r ted in VHF, b oth AM a nd
FM , fo llo wed b y 58 chap te rs o n
building u seful t est e q u ip men t ,
modifying ex tsn ng a n d surp lus gear,
b uilding com p lete s ta t ions, both
fixed a n d po rtab le, Hnears. conver
t ers, co n t rol units, preamps, band
scan ners, a n te n nas, no ise su p p ressio n,
plus many m ore.

IC PROJECTS

$ 1.50
Discu sse s all types o f in terference

p roblems in great detail with re com
m ende d ste ps to cu re the se prob le ms .
Good fo r both the amateur a nd
citize ns ba n d o p erator. Try this c ure
a n d suffer no longer.

TVI

$'

T h is book t ells how to understand
a n d u se ICs, with numberous co n
structio n proje cts.

$7
Do es t he theory required f or the

Ex t ra Class exam panic you ? No
need , fo r this b o ok r educe s i t to easy
co m prehe nsio n . Many a mateu rs find
that a qu ick readi ng t h rou gh t his
book is e nough to get them thro u gh
the tou gh Extra Class exam. Face
that exam with co nfide n ce .

E X T RA CLASS
STU DY G UID E

$1.50
This b o o k presents the basics o f

two meter FM opera tio n a n d re 
peaters in short fo r m with the en d in
mind o f getting you o n F M q uickly
and easily.

It is easy to ma ke some blunders
when you are getting s tar ted with
anything n ew . It is a lso embarrasing.
A fast readin g o f this b o ok should
help y o u avoid t he pitfalls .

FM REPEATER
CIRCUITS MANUAL

hardbound $7
sof tb o u n d $5

Co n tai ns almost every con ceivab le
c ircuit tha t mi~ht b e n eeded for use
with a rep eater. All circ u its ex plai ned
in detail. AU aspec ts cover ed , from
the o pera tor to the antenna . Also
con tain s chap ters o n setting up a
mobile sta tio n, pl us much m ore.

HOW TO USEFM

the Book. '"
-n"e. \' '"e.55e.5 \

off

PRACTICAL TEST INSTRUMENTS
vou CAN BUILD

$4.95
37 sim p le test instruments you

ca n make - covers VO Ms. VTVMs.
semicon d u cto r t esting units, dip
meters, watt m eters, an d just about
a ny t hing else you might need a rou n d
the test lab a n d ham shack .

ORDER NOW!

RF & DIGITAL TEST
EQUIPMENT YOU CAN BUILD

$ 5 .95
RF burst . fun ction, sq uare wave

generators, variab le length pulse gen
erators - 100 kH z marker, i-f and rf
sweep generators, a udio OSC , af t i t
signal injector, 146 MHz sy nt hesizer,
digital readouts for coun te rs, seve ral
c o u n ters, prescater. m icro wave me ter,
e tc. 252 pages.

-
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more Book. '"
ADVANCED CLASS

STUDY GUIDE

NOVICE C LA SS
STUDY GUIDE

GENERAL CL AS S
STUDY GUIDE

$1ALL MODE DXDC
How many ca n qualify for this o ne?

An award for 2-way co m mu n ica tio ns
with 10 co u n t r ies u s in g
CW·S SB-RT T Y-SS T V m ode s.

the l ' u l l'"

$6

This book will help y o u t o really
understand the theo ry a n d e nab le
y ou to easily pass the F CC exam.
This is not a Q& A m anual for
memorization , S t u dy this b o ok and
go in to the e xa m wit h confid ence .

$4
T he world 's easiest to u ndersta nd

b o ok o n t he t heory required for the
Novice a ma te ur radio license exam.
Frustra ted b y fundamentals? R ead
this b o ok. O ne si m p le reading s hou ld
carry you through the e xam.

73 C E R T IF IC AT ES

WAAS $1
Worked Almost All Sta tes - Pro of

o f y o u r ha ving w orked 4 9 o f the 50
sta tes. It is for tho se who a re just
unab le t o ~t· t that la st st a te
c o n f ir med .

$4
Thousands have u sed this book to

help them bre eze through the
Adva n ced e xa m with n o s t ra in . This
is the ONLY st u dy guide published
whic h covers ALL the material you
will h ave t o know.

VHF ANTENNA HANDBOOK
$'

Would you b elie ve that the secre t
to success In VHF / UH F is the an
te n na syste m? This is n o e arth shak 
ing disco ve ry . but it's true. A co m
p le te d e tailed b o o k with d escriptio ns,
dimensions. t .uning d a ta , diagrams
a nd photo s. Ante n nas from the in
stan t co a t h an ger to the gia n t collin 
ear b ea m can b e fo und h ere. Y our
a nte n na is the ch ea p est a mp W ie r you
ca n b uild.

$.50
Mathematics made easy b y ex

plaining each s tep in eac h o perat ion.
Simplifies most calcu la tions so they
may b e handled in your h ead . Ex
planations o f ex p o ne n ts, their mul
tiplication, division, addition, su b 
tra ction. sq uares, ro ols a n d p owers.
Algebra ic manipulations with rules
a n d p roble ms. Sli de rule instructions.

C.W. MANUAL,
RADIO T ELEGRAPHY

SIMPLIFIED MATH
FOR THE HAMSHACK

QUESTIONS AND ANSWERS
$2

Disc u ss ions o f transmitfing, re
ceiv ing. a nte n nas, p o wer and au d io
measure me n t d evices, e tc. Circu its.
gadgets , s m all conslruc t ion p roje c ts.
with com p lete diagrams. A wealth o f
interesting information.

$.50
C hapters o n h isto ry o f C .W..

learning the code, h and keying, Q
signa ls , head reading a nd CO p y ing
b eh ind . se m i-a u to ma tic ke ys.
elect ron ic k evers, key ing the trans
mitter. e tc . Ver y informative with
plenty o f proven ti p s o n improving
your se n d ing an d re ceiving a b ilities .

$1

DIODE CIRCUITS
HANDBOOK

DIGITAL CONT R O L
OF REPEATERS

hardbound $ 7
softbound $5

Here ' s a b o ok fo r the F Mer who
wants to de sign an d b uild a digital
re pea ter co n t ro l syst em. Co n tains
se c ti o ns on repeater s, b asic lo gic
functio ns. logic circuit d esign . con 
trol syst em s. support circu its, m obile
In s talla tio ns . to uch-tone . plus a
special sec tio n o n a " mini" rep eater
co n t ro l sy ste m .

CO A X HANDBOOK

VHF ANTENNA
HANDBOOK

$'
All about coax ia l cables. con nec

tors a n d a p p lica tio ns. It 's all here 
picture s. part nu mbe rs a nd specifica
tions for a ll t y p es . Includes lengths
for different t yp es for q uar te r, half
a n d full wave feedlines . If yo u u se
coax you can no t p o ssibly function
co n fide n tly wi t hout this b o ok.

$'
Wou ld you believe that the secre t

to success in VH F / UHF is in the
an tenna syste m? This is n o earth
shak in g discovery, but it 's true. A
comple te. d etailed b o ok with descrip
tions. dimensions. tuning data. dia
gra ms a n d photo s. Ante n nas from the
i nsta n t coat hanger t o the giant
c o lli ne ar b eam ca n b e found h ere .

11 5 d iode circu it s including p o wer
su p p ly ap plica tio n , regula tors . ac
m e ter app licatio ns. receiver d etectors
f or A M-F M-SS B. n o ise limiters .
sq uelc h . AGC . var-ica p tu n in g, audio
cli ppers . com p resso rs FM m odula
t o rs , RTT Y key ing. varactor m ulti
p liers. n oise ge nerato rs .

$1
Usefu l tra n sistor circuits fo r audio,

re ce ive rs. transmitters an d t est equip
me nt . 47 ch a p te r s wit h circu it d ia 
grams fo r each. complete wit h com
ponent valu es, etc . A m u st for the
so li d s t a te h o m e brewer. Easy to r ead
a nd to u n derstan d .

RTTY HANDBOOK

SLOW SCAN
TELEVISION HANDBOOK

hardbound $7
softbound $a

T his exce llent book t ells a ll about
it. from it s h isto ry a n d b a sics to the
p re se n t state-of-t h e-art te chniques .
Co n ta i n s c ha p ters o n c trcu tts,
monitors. came ras, colo r SST V. t est
eq u ip me n t a n d m u ch m ore.

$6
A comprehe nsive book cover ing all

areas of radio teletype . from getting
started wi th t he basic p ri nciple s.
what equipme nt to p rocure an d h o w
to ma k e it wo rk . T he o n ly up-t o-da te
book available o n the subject. Well
written, easy to r ead a n d unders tand .

73 USEFUL
TRANSISTOR CIRCUITS

INTRODUCTION TO
RTTY

$1
In this book the world o f radio 

te letype is exp laine d in an easily
u n derstood m anner for the b eginner .
T here's a lso a c h a p t er o n R T T Y Art
whic h will teach you every thi n g you
need to k now in order to b e a RT T Y
Artist. The last part o f this b ook
c o n ta ins a b ibliograp hy o f ever ything
published abou t RT T Y since 1952.
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73 BINDERS

you work them. Visitors ca n see
immediately how much of the world
you have contacted! The zones are
on the map as well as prefixes. Maybe
you need several maps .

LAPEL BADGES

CUSTOMIZED DX
BEARING CHART

$2
How about dressing up yow operat

ing table with a desk plate showing
your first name and call? These em
bossed desk pia tes are nice - and
inexpensive. No zero available, sorry.
There is room for twenty letters and
spaces total.

$'
These binders are a gorgeous red

and come with the nicest set of year
stickers you've ever see n. The perfect
thing for storing yow issues of 73 so
that they won't get lost or spilt on,
or into the hands of the Jr. Op. Dress
up your sh a ck with these binders.

CALL LETTER
DESK PLATE

$'
An amateur who works for a big

computer company has a program
which permits him to plug in yow
location and have it print out the
bearings of all the countries of the
world from your shack. Once you
have this list you will use it for every
OX co n ta ct . The chart gives the
bearing and distance to all major
cities and countries. Be patient when
you order for these have to be run
through in groups so that we can
offer them to you at su ch a low cost.

$1
Name and call identifies you at club

me e ti ngs, hamfests. busted pot
parties. Hand engraved by skilled
New Hampshire craftsman with lov
ing care. Only one lousy dollar. Send
first name and call.

$1
These wall sized maps show the

states and call area. They are
specially designed for coloring to
show your progress toward the Work
ed AU States award of ARRL or the
Worked Almost AU States award put
out by 73 (for proof of contact with
49 states). Since you will probably be
wanting to work for the award on
several bands you will want several
maps. They come in groups of four.

RTTY-DXDC $1
Frame and hang this one above

your machine. AU operating award
for those who have submitted proof
of 2-way teletype communications
with 10 countries. Endorsement
provisions for different bands.

OXDC $I
Available for those who present

proof of contact (copy of log) with
10 different countries. Awarding this
certificate makes you a member of
the DX Decade Club.

fhelfullJJ
(continued)

$2
This is the same wall-sized DX map

that is included with the DX Hand
book except it comes to you rolled
up instead of folded. This is so you
can put it on the wall or have it
framed. The map L'I designed with all
country prenxes indicated and sp a ce
for you to color in the countries as

U.S. MAPS

WORLD DXMAP

SSTV.DXCC $1
Dress up the shack with this award

for z-wav Slow Scan Television com
munications with 10 countries.
Endorsement provisions for separate
bands.
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Why Is
Tom Durston
Smiling?
Tom Durston is an engineer at MITS,
Inc. He's walking around these days
with a big grin on his face. And he has plenty of reason.
Tom has designed a computer terminal called the Comter
256. It's the same terminal that is featured on the cover of
this month's Radio Electronics. And it's the first computer

terminal to be market
ed in kit form. Any
where.
When Tom says, the
Comter 256 is a " low
cost, high performance
computer terminal" , he
isn't using rhetoric .
Just look at the specs:

The MilS Cornier 256 also hn a tape play/record lealure , giving if
virtually unlimited memory capab ility . Almost any type of tape recorder
may bellied .

The ASCII coded keyboa rd and 110/300 band Iransmll/receivlI rate
makes the terminal compatible with armest all systems today.

Ahanlwire In/oul eenneenen on Ihe backollhe unil aUows direct wiring
10 a compuler. The same eennecter will be used tor add on features suc ll
as an RS232 connection and modilicalion from tull duplllio hall dupln
IriilnsmissiOn .

The Comter 256, hn an alphanumeric , thirty-two character sen-sean ....
display. The lerminal will store 256 charatlerl wilh upandability 10
1,024 characters.

The buill-In aeeus ue cou pler makes compul"r hookup much sf mpfer ,
savu exira cost, and eli minates enemar connections.

The nlo·lransmll lealure allows the opera to r 10 transm il dala or
program material to the computer nne by Iinelnslead ollyping it di rectly
into the computer, savinI! comptller lime and your money.

And when Tom says, " The Comter 256 was created to give everyone access to the
sophisticated world of computers" ... Well, just look at the PRICES:

Comter 256. kit form, complete
with easy-to-tollow manual . . . . . . . .. $495.00

Comter 256. fully assembled $695.00

Memory Expansion - per page
(256 characters) $ 79.50

Memory Expansion - complete 3 page .. $230.00

"(reDtive Ele[troni[s"
,;

Prices . specificatiOns and delivery

subject to change Wi thout notice.

,--------------- ------,I 0 Enclosed is a Check for $

or 0 BankAmeficard -II __--====-==c" II or 0 Master Charge /I r
I Credit Card Expiration Date 0 Kit ;; I
I Include 53.00 tor Postage and Handling 0 Assembled = I

o CT 256 0 One Page Expansem f!! I
r 0 Please send Information on Entire MITS Line. 0 Three Page Expansion, l
I NAME
I ADDRESS I
, CITY I
, STATE & ZIP I
I_MI~I~28~ln~ H.: .•~lb~U~U~H~ ~Xi~ 8~O~5O!.12~'7!:J ..J
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• G, ound rel e,en Cil lor p<n;lIve "" nega tive
OU l pu l ' ro m "n,,-e ''' Illlly - any DC .ou rce 10 20V

• Balanced ou tpul adju. l ment
• 1 amp--cu"en t capab,hty w .lh ,ln k
• " 'crease uselu l...... 01 you, po_, .upply
Com plele .....Ih all con'pr:>nenU "" .n. t ruc t ,ons S4.95

18 PIN CALCULATOR KIT

• MM 5736 18 PIN Calc. Chip 10"" lunctlon 6 0<9 '
• A pa" of 3-," 1 PAKS (6 d'9t ) LED NSN 33
• One 75492 HEX D'9t dr,_
Schematr<: -.d ,nol,ucl,on> included. You ..,pply
.wilchel. keyboard ..d ba lleoy for complele calculator.

S9.95

POWER SUPPLY SPLITTER KIT

"....
'00

11_5O e•.
• .'}Su.

.7'911.
1.15 1&
1.'5e..
1''5 ,,"

, " ....
)." e•.
••S " ,
1.tS,,"

& II, .. . II-<I'R'
11.91 ••

'00

~. 7 "'lI.. ,110"'
l id .lpll.,o "u_. --lr
Rid. 7 WIt.. .12r" in line II....
~,7 Wfl-•.Ur""~""'"
led , 'Wfl-. .'90'"
G<..... 1 "'lI...170""
lid. 7 W1L,•.170"'
~.._ . 7 __• •VIr
n~ ,,~ d,1'I<1~ UO

Rid. 7 "'lI ., J "

~"
~"'MANJA
MAN JM

~".-,
~"'
~~

~mro,

)," "

',00 . l" ,«I.p,", Md m."
D.", ",ppL,"" ,,, ,,,,p

not. <>n'. _ . " u" II ,OI. "',," po","'"
'DOl ll' ' "'' '''' '0 'no1 .0<:. 11.,. fo, b",. ",

op<" t.1I • D. .. ,u.P""" ", ;,,, , " ;p

1>0" """ _ ••,""II.b" "',," pu" .....

IDOl '" II I pon, f"" ' '"ftC!. """" 11-<l>~, d" pI....
ul<. 1 _ "'''ph, _'0'- 1>0.. "'Pl'!, .."h,p ' ,", ••,

0." "".. _ ...onclobIR .."h l"I«t>o.. 1,00

2..... _ .._ ....... KD .....
'*,'~ -. -. •.,. ...

...... SIll • ..- . """,Ippo __
Ktl _ ''" __ _ &-.. No

...... SJn 1""'" -.. ', ,_
KP_. 7.. ..

....... $)'1 10·_ uo.""-..., ..-.. ......<>-d,.', ..,," 'PK, "- ' ,tl ••

"'" 1)1 . 4(l.po~ ....... , .,......... """"• • ,....." .....
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LOGIC PROBE KI T

• Ten nano!wo: ca pa b,lIty
• Checks TTL"" DTlI09'C
• Dual . Iope _ mOlY
• In le,nal SV " 9-Jlato'
Kit is complete With all~'Y

compo<>enu. caw. probe. complele
,""ruction> iWId 1000c chart. $ 19.95

TR ANSISTOR GRA B BAG

PNP .... NPN
Yield 5O'll. ... Good
Good for IIMIiIS sevnent d";"".. 301$1.00

,.
SI .B

1.1 5
..~

es
1.29
U9
1,19
129
1,2'1
U "
1 ,59
I ,ll"
1.1I'l
1.b5
1.65..~..
..~
3.'5...
2.69
2.11
1 . ~9

1.59
1.4'1
1.39
U"
.~..~
~

2.19
2,19
7.'l5

1,69
1.H
1,' 9
1.69
2,79,."
2.79

74H S5 "74HbO ...
74Hbl ...
74Hb2 ..
74H72 "74H74 "74H-1' ."
"" ..,
"" 1.10
8822 H'J
8810 2,59
88l! 2,59
8836 """ t.n

74L'lO
74191
74 L93
74195
74193
74L164
7H l &S

7414 \
741 4~

74150
74 151
74 1H
74154
7415~

74 15&
74 157
74 1~1
741&3
7411>4
741&5
741bt1
74171
741 7&
74177
74180
141111
741112
74 184
74111 5
74190
74191
74192
74191
74194
74195
741%
14197
74 1911
74 1"9
74200

74Cl&2 l.B
74Cl'l l.25
74ClI,4 l .SO
74C1H 2.90
74C195 l .oo
8OC<JS 1.50
8OC'}7 1.50

7404 1 rs
74C7& 1.70
74Cl07 1.50
74C151 2.90
74Cl54 l.50
74C1572.19
74Cl&0 ].25
74Cl&1 ].25

...
;;
.75
. 7 ~

""2.15
1.55

I %01 .99
%02 .119

•••,. .- '. "". ......._ _ Add
I ll! DO' <So' od ,_ I '~ .

.. ..
"00 •... 7447 S1.15

"'" ... 'u, ..,
7402 ... 'HO "7403 .. 7Hl ..
7404 n 1453 ...
7405 .n 74';4 ..
"'" ... "'" .tv
7407 ... 7464 ..
7406 " 7410S ",,~ as 74n "7410 .. 7471 "74 11 ." 7414 "741) ." 7475 "HIS ." 747to "741l> ... ' 411l 1.11
7417 ... 7485 U9
7420 ... ,.,.

"7422 .. "M 2.7>
HH .n ,.., ."'US ." 74'11 ""7426 ." 7HZ "7U7 " 14<;1 ) ."
"" .n ,,~ ..
7H1 " 7495 .M
74)7 ... ,,~ ...
7HII " 74100 1.6 5

'''' ... 74105 ..
'<1.' 'm 74107 ...
7HI .~ 74121 ."740 .~ 74 122 ...
7444 1.10 7 4121 ...
144\ . ~ 7 4125 .,
". .. 7412& ."
LOW POWER TTL
74100 .n ' 4LS I .n
'4L02 .n '4L.5 .n
'4LO) .n 7417 1 .H
74 Lll4 ... 74172 ..
14LOt> .n 74173 .,
74L10 .n 141 74 ss
'4L2D ... 74L711 ."74UO .n '4las 1.25
HL42 HOI ' .llM> "HIGH SPEED m,,- .n 74H21 .n
'.HOI n 74H 22 .n

""'" u 74H}O .n
""" n 74 H40 n
'.Hl0 .n 74ti~ .n
74 Hl1 .n ' 4HS2 n
74H:ro .n 74 H 5] ...
.000 SERIES TTL
~, " 8214 1 .1>9
~, " 8220 1.69
1Kl'l5 1.J9 ,SW 2.59
812 1 .. '''' 1.29
8121 1.59 855 1 ' .1.,
8BO 2. 19 8112 2.49
8200 B9 I 85S4 2. 19
8210 ] ,4'1 111110 ."
9000 SERIES TTL
scoz ... I ,,~ ..
'HOt 1.1" 9112 es

"COO
'.C02
7·fC04
, .e08
'4C l 0
74C20
74C42
74cn

CD400 1 .55 CD 401J 1.2 0 CD40 2l ,55 ,W P~.,~ lod~d Loop OW 2.'5 u. Hi VOIl'R~ Po w", 1,. noi. lo.. _ p,I"," Q...1l1y
.85 IC 0 4011>C0400'l 1.25 CD 4025 .5, '" P ~,," l od <"d l oop OW 2.15 u. Typ '<olly 40 8.1• • 1 50 MH, lOW. TA m. > 10· ~

C0 4010 .OS CD40U 2.95 (04027 U S '" PIl.... Lod f'd l oop 0 " 1.' 5 u.
WIlIl comb,nl dN PN ~DO VOL T '1.4' ••.

CD401 1 .55 C04019 1,]5 C 0 4030 .~ >
jbi Ph..e I.o<Led Loop OW 2.65 II.

101.1 0' 100
.551CO~021

r>;PN JOO vou t.zo e•
C04012 2.75 CD4035 2,85

;,. Fun<tion GIM"I'" M 'NI DIP 1.7' II.
t.~M _ t'i 'llo OHNP,- 2110 VOLl Ii e.

lone Wne•• lOf M IN '· OIP 1,9511.

1101 2ib btl RAM "lOS 1.75

1103 1024 b,l RAM "lO S 4 9 5

5!bO 1024 b,l RAM to..· ,-, 3.9S
748'l 1>4 b,l RA'-1 TTL 1.75 ,_,_,un
611J PfOR·.mm.ble- RO.'I.1 4 .9S

All itelll . 0 " " ew, .........l "" pl.,. part.-esNd fundional. Sati,fodion
i. g.... . o..,-..:I. Shipment will be IIlOde "jo lin t c1au "",;1 _ po'lOge
poi' - in U.S.• Co nacia o..d M."ica withi.. th'H day. 'oa......pt 01
o, de, . Mi..i",u'" o, de' - $.5 .00. Colilo<";o ...de..h oOd .aIM 10-".

IIIITERNATIONAL ELECTRONICS UNUMITED
P.O, BOX 1708 MONTEREY, CALIF. 93940 USA

ADD A DIGIT AL CLOCK TO YOUR SHACK
6 D1Gil CLOCK KIT -l DIGIT c r oc k K IT

Containv - MM5 ~ 13 - 6 MAN7 - ,I II digit inte rface
If \ and .1 11 (ompOIW" I_ needed
/~.~, pwr vfmr and c ase . .. ..•. •. • . 527.95

Contain, - ,\ \ M53 12 -l \IAN7 - ,III di~i l mtertacc

IC\ .I"d.lll cumpnncntv n~'~'dl'd

IeS) pwr xfrn r and (.I~t' ~22'J5

1 50 73 MAGAZINE



~~~fe...~fe.~$PECIAL$~~~~...~~~
IN4148 Siltcon Signal Sw it ch ing Diode 15/1 .00
T1S97 · T1S98 NPN Transistor 10/1 .00
7400 .7401 _7403 GATES 6/1 .00
7404 .7410 .7420 GATES 5/1 .00
lM301H/lM301N OP . AMP. 3/1 .00
lM309K 5 V 1 AMP 1.25
lM311 H/lM311 N Compiilrators 1.00
LM380N 2 Watt AudIO AMP 1.25
LM3900N Quad AMP DIP .55
LM3905N Precision Timer .65
LM741CH/LM141CN OP. AMP. 3/1 .00
MM5314 24 Pin Digital Clock Chip 7.95
MM5316 40 Pin Alarm Clock Chip 11 .95
MM5016H 512 Bit Dvnamic Shift Reg. 2.00
MM110J 1024 X 1 Bit Dynamic RAM 3 .95
2519 40 X 6 Static Shift Register 4 .00
2529 240 X 2 Static Shift Register 5 .00

LINEAR
LM300 Pas. V Reg To 5
LM J 0 1H/ N Imp roved Op Amp
LM J 02H Voltage Follo.....er
LM 304H N egative V Oltage Regulator
LM305H Positive V oltage Regulato r
LM3 0 7HJ N Dp A m p (Super 7 411
LM 3 08 HJ N Micro Power O p Amp
LM309t< 5 V o lt Regulator J Amp
LM 31 0 H Improved V olt . Follwer Op Amp
LM 311HJ N HI -pe rf o rm a nc e Volt. Comp o
LM 31 9H Hi-Speed Dual Comp o
LM 3 2 0 K ·5 V ·1 5 V - T o 3 Neg. R egu la t o r
LM3 24 N Q uad 7 4 1 O p Amp
LM 3 3 9 Quad Com parator
LM 340 K· 5 V ·1 2 V -1 5 V -24 P o s it ive Volt R e gu lator
LM 370N A 6 C · Squ e lch Amp.
LM 373N AM JFM $$ B S t r ip
LM 380N 2 Watt Au di o Po wer Amp
LM 70 3H RF JIF Amp
LM 5 5 58V Du a l oe A mp

LM 74 1 HJ N Com po O p Amp
LM 747H J N Dual Com pen. Op Amp
LM 748 N Fre q . Adj . 7 4 1
LM1458N D ual Comp o Op Amp
LM3065 N T . V . -F M Sou nd System
LM 3 9 00N Quad Amp
LM 5 5 5 N T ime r
LM 565 -LM566-L M56 7 Phase Lo oked Loops
LM 7 522 Core Memo ry Sen se Amp.
LM 7524 Core Memo ry Sense Amp.
LM 7535 Core Memory Sense Amp .
LM 75451 Dua l Pe rIp h e ra l Dr iver
LM 75452 D u a l Perip hera l Dr iver
LM 7 545 3 Dual {L M3511

$ .8 5
.4 0
.8 5

1. 10
1.00

.40
1.15
1.70
1.35
1. 15
1 .5 5
1.75
1.90
2 ,35
2 .00
1.55
3.30
1.50

.45
1.0 0

.40

.90

.40

.65

.75

.6 5
1.00

2 .5Oea
2.50
1.50
1.00
.49
.49
.8 5

DIP SOLDER TAIL SOCKETS
DUALIN·lINE SOLDER TAIL SOCKETS

GOLD CONTACTS
8 PIN ... .44 18 PIN ... ." 18 PIN . . . 1.30

14 PIN . . ..52 22 PIN ... 1.00 36 PIN ... 1.55
16 PIN ....54 24 PIN ... 1.05 40 PIN ... 1.75
AllO ava ,lable . ...i,,~ .... IIP , oc kall . 11213 levels .....1. O' n il for

la' lII ~olumn DISCOUNTS

TTL CMOS
7400 S .18 7453 S .27 74157 Sl .55 CD4001 S .55
7401 .23 "54 ." 74 160 1.6 5 CD4002 .55
7402 .23 7459 .25 7416 1 1.65 C0 4009 1.40
7403 .23 ,... .25 74 163 2." CD4010 .6 ',... .25 7470 .45 74 1&4 2." C04011 .55
7405 .24 7472 ,41 74 165 2." CD40 12 .55
"06 .ec 747 3 .47 74 166 1.75 C04013 '-..
7407 .eo 74 14 .47 14 170 3.00 CD4016 1.40

".. .25 14 15 .9' 74 113 1.75 CD4023 .55
" 09 .25 74 16 .47 14 114 1.85 C04025 .55
74 10 .23 1480 .50 74 175 1.85 C04027 1.25
7411 .30 '''2 1.15 74 176 .es C04030 .60
741 3 .69 7483 1.15 741 71 .as 74COO 45
7416 .45 7485 1.t 0 74 180 1.05 74C04 .70
74 11 ,45 "86 .47 74181 3.75 74C20 .65
74 18 .25 7488 ' .00 74 182 1.00 74C113 2.60
1420 .23 7489 3.00 74 184 2.30 8000 S.ri"1421 .27 7490 .69 74 185 2.30
7423 .32 749 1 1.15 74187 7.00 6090 S .35
1425 .27 7492 .95 74 190 I." 8091 - 8098 .55
" 26 .31 7493 .95 74 19 1 I." 8223 5.00
7427 .32 "" .97 74 192 I." 6280 .75
" 29 .40 7495 .95 74 193 I." 8268 US
1430 .33 ".. .95 14 194 I." 8680 1.35
7432 .26 741 00 '-.. 14 19 5 1.05

Manv Other7437 ,45 741 07 .47 74 196 1.25

"'" .so 74121 .55 14197 1.05 aoooS.,il'
7439 .eo 74 122 .47 74 198 2.25 LEOS
744 ' .23 74123 1.05 74 199 2.75
' 441 1.10 74125 .60 "200 7.00 MY 10 5/17442 1.05 74126 .80

PROJECTS MV " 6/1
' 443 1.10 74 141 1.15
7444 1.15 74145 1.15 8263 S.g. 7.00 MY 5024 5/1

7445 1.10 74 150 .95 8267 ' .00 1.95".. 1.25 741 5 1 1.20 2513 14.00 MAN-1

7447 1.25 74153 I ." 251. 7.00 MAN-3 .95

".. 1.25 74 154 1.25 2424 7.00 MAN... 1.95

1450 .25 74 155 1.30 2425 7.00 MAN·7 '-..
1451 .27 74 156 1.30 4024 2.25 OL 33 1.95

20% Discount for 100 Pi,ClS Combined - Abov, 7400 Suias

Satisfaction guaranteed. All items
100% tested. $5.00 minimum order,
First Class Mail - No extra charge.
California residents add 6%sales
tax. Wholesale outlets - write for
special discounts. Write for FREE
catalog . . . data sheets $.20 each.

Electronics
P. O. Box B22-Belmont.Ca. 94002

PHO NE ORD ERS WE lC O~' E

14151 592-B097
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block diagram and pin configuration
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The Hybrid Analog
TONE GENERATOR

features

MH8913.J

DATA a nd APPLICATION SHEETS ru kNlSH £O WITH ORDER

Typical R, . T,me to Speci toed Ou,,,,,, and f,eQU""'Y :

1) f.-quency ..I« ted.~, supp ly _ <lthod c S",.
2) Powe, aWlie<!. ' ...q.uency . Iee,,,.. _, tched " 2m.
3) Powe, _ I<ed. ' '''''''''''''y w im in """'lI'oup

ch"'9"d" 2...

• Iii., •, I "~

• , ,
• , ,

0,·1 I
. iAO - -- --, ·., ,.- , 0 , , I ,, 0;; - - -';1- '" ,
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- -~
...."_.- ..- - - - - --- ......" ...f. "_.

general specifications

F,t<l-.cv Or" ,IH. < 1.!'>"4

G,ooP Ampllru<!ll Slob;llly: .25%

TOI. I O"'O<l 'on CH¥moni<: . Inlermodul-"onl:
< !'>"4 lr'tI.,'.... 10 ,..... 0 1 fundwMn,a1 '.-....,.".

.....0,1
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typical cira.tit connection diagram
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TOUCH TONE FOAMA,,"~-;="'=>=.,
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.. ..<----t--+-..

T_ r..... 16 Keo,

0 0 0 .
000.
000.
11 0 0.

Si..,.. ...... , 2 Keo,BCD 12 K.,

•
•,
••,

• •• .: •,

1/2 " centers 3/4" ce nt er s *of
Model,*, Price Model # Pri ce Forma t Codino KeY'
ER 21 622 7 . 15 ER 21605 7 . 7 0 Touch t o ne S1ngle pole 12
ER 2 162 3 8 .70 ER 2 1606 9 .2 5 Touch to ne Touch tone 12
ER 2 162 4 9 . 25 - - Touch to ne Direct t o MH891 3 12

- - ER 21 607 7.70 Ca lcu la tor S1ngle pole 12
- - ER 2 1608 11. 00 Ca lc ula tor BCD 12

ER 21 625 8 .70 ER 2 1609 9 . 25 Calculator Single pole 16
- - ER 2 16 10 9 . 25 Touch t o ne Single pole 16
- - ER 2 16 11 11. I S To uch to ne Touch tone 16

CODING
T_T_12 1(~

• • < ~ •• ~

FORMATS
Sl.nd.l rd-leqend. are
black and wtli " "'" in
Standerd '-"'dium TYpe.

•

KA ELECTRONIC SALES
1220 MA.JESTY DR · DALLAS. TEXAS 7 5247

(214) 6 3 4-7 8 70
TWX 9 10·861 '9028
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SOLID STATE SURPLUS
... . four months later

Dear Customer,

SOLID STATE SURPLUS
BOX 255
MONTE RIO CA 95462

ABOVE MATERIAL IS GUARANTEED

FUNCTIONAL. RETESTED MATERIAL.

USER SATISFACTION GUARANTEED FOR

HOBBY AND EXPERIMENTAL APPlICA·

TIONS.

Four months ago we ran our first ad in these pages. You may even remember the
"just what the world needs. . .another surplus place?" banner which said, in effect,
we aim to do things a little differently.

Those of you who have ordered from us know what we're about. ..hobbyist
parts at truly competit ive prices, fast turnaround, no backordering. . .and judging
from your reaction, this is what you want.

For those reading about us fo r the first time, a few comments. One, we do not
publish a catalog, for two reasons. First, our "catalog" is this page - it lists every
product we sell. (A couple of months ago, we had an ad saying "Solid State Surplus
proudly announces its first catalog." The point of the ad was that the ad itself is
our catalog, although we didn 't manage to make that point too clearly... I guess
that's what happens when you let electronics freaks do the advertising.) There's
ano ther reason why we don't have a catalog: We'd have to charge more for our
parts. When you send in your 65~ for a regulator, you want to pay for the
regulator, not the price of mailing catalogs out to other people. We are trying to
avoid anything that would force higher prices. . .hence, no catalog. What 's for sale is
listed in the ad.

Another comment : we enjoy dealing with you, our friends and customers. We
appreciate the notes, the comments and the criticisms, too. If you have something
you feel like saying to us, go right ahead ; we've all got big ears and we listen hard.
The increased interest in the 4016, for example, is what put it in our repertoire of
les. . .and who knows what we'll come up with in the months ahead?

But to return to the present, here 's what we sell now. You know the rest; spiffy
data sheets, orders filled (usually airmail) within 48 hours of receipt, no
backordering, and individual testing of each part. . .just what the world needs,
another surplus place. SOLID STATE SURPLUS

LM 309K 5 V / A regulator $1.20
LM 3/ / M high performance comparator $/.00
LM 339 dip quad comparator $/.50
LM 555 timer $.85
LM 723D adjustable precision vol tage regulator $.65
LM 74/ mini compensated op amp $.45
LM 747 dip dual 74/ $, 70
LM 3900 dip quad op amp $.45
LM 4250 T0 5 programmable op amp $2. 00
LM / 558 mini dip dual 74/ $.75
NE 53/ minidip hi slew op-amp $/ .25
CD40/6quadanalogswitch $ / .00------
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NOVEMBER
THANKSGIVING

OF
SPECIALS

These goodies will last longer than the Thanksgiving turkey ,
-.-...,;;-----...;;..-----.;...-.:..-~.

TWO METER PORTABLES
" N;::,'~-

TEK Portabi,liiiiiMobile Transceiver. This 8 watt portable slides in to a
mounting ralfk!itand becomes a 25 wa tt mobile. The en tire unit is
transistorized; "T hese units are less than two years old. Price includes
Nicad battery, mobile mounting rack, mobile speaker, microphone.

All for $400.00
MO TORO LA H23AAC;., I f> watts output on two meters. This is the
familiar "L unclJ~oxn, w6fch useli tr~nsili{prIiJ(1 t he receiver and instant
heat tubes in tli~,,£~iiil£$$~5it,i~'''~' ,, }£M; ' ili {, ft~pply. $30.00 each
MOTOROL A HT200{f.(ff23DE./fl "fj' r: " lid, state receiver and

• "_. ,:'}:">:'_" ,. •..-..:,.-,.-»,. " ,'W ",:,;."x"-:,'·-
transmitter. These units:reqUire , lIfI"" """ ; are not operable at
this time. Only 4 Ie ttet $75.00 eic .

throughout. TWO FREQUENC ' fg$mitjr'(;I !ftifit~eive. These are
presently tuned to 47.7 mc and '/a t"if/l ' !ii;6? ,lliF/fie)! without further

BA
coSnEvSerTsAioTn'IOMNosst are with the carr~£ng·.?Vi" , "" ~ilIjtC~ '. 'T

: _" ; _<?ir,-,·-:~t't1f.:: -~

MO TOROLA L41GGB: 30 watts 'l!ttfi!;/t'$f(f~j) t!lese table top base
stations. These units are presen tly tuned to 46.46 mc;$150. 00 each

•
GENERA L ELECTRIC: Remote control units, Model number 4EC8,
only $35.00 each

Supplies are limited, so don't delay, send your check today to;

DU PAGE FM INC. P.O. Box 1 Lombard, 111. 60 148
(3 12 627·3540

TER M S: A ll items sold as is. I f not as represen ted return for exchange or refund (our option)
shipping charged prepaid w ithin 5 days of receipt. Il linois residents mu st add 5% sales tax.
Personal checks mu st c lear before shipment. All it ems sent shipping charges collec t unless
o therwise agreed. Accessories do no t include crystals, relay or antennas.
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COMMUNICATIONS
UNLIMITED

AT YOUR ~~~
~~

SPECIALISTS IN CCTV, VTR's, FM COMMUNICATIONS.

"I ''l),.OR

I
N
I

...,,,

TOI.t ,IJoO

'" \1111011

UJ\ r

11ll11 ;ln O\

......

I \C",.;j""·~ "1• usn

Toledo
SB·23 - 9 mile ex it
NB·23 - Barker Road ex it - 1 block to
Main Street

Store : 9519 Main
Whitmore Lake MI
Hours - Noon - 6pm Tue - Sat ES
Closed some Saturdays
313·449·4367

We se ll M·Tech, Midland, Larson, A/S,
Hitachi, Motoro la, Oak, Ampex and
many others

WE SERV/CE

~~

Ampex, IVC, Sony, Panasonic,
Shibaden, Nore/co and others
VTR's and CCTV Equipment

We are an independent sales and service company. Our product loyalty
is from experience not sales franchise. Qualified, unbiased.

Consultation service available for video systems large and small.



-

See p . 16 for New Product Review

TWO METER F.M. PORTABLE

CRYSTAL SOCKETS INCLUDED!
IMPROVED TRANSMIT AUDIO!

~ UP TO 6 KC DEVIATION!
I .35 uV SENSITIVITY OR

BETTER!
.25 SQUELCH SENSITIVITY!
IMPROVED INSTRUCTION
MANUAL!
F.C.C. TYPE APPROVAL PEND·
ING!

KIT ONLY $129.95 COMPLETE less batteries AND for a limited
time only we will furnish ONE SET OF CRYSTALS FREE! Your
choice of 94·94; 52·52; or 34-94.

IT'S AN EVEN BETTER BUY NOW! ! ! ! ! !

ACCESSORIES:

"Rubber Duckie" Antenna (BNC Connectors) $12.95
Nicad Batterie Charger $ 4.95
Sealed 12V Nicad Battery Pack $29.95

Please include $1.00 for Shipping and Handling - N.V.S . residents add sales tax

VHF ENGINEERING
- DIV. of BROWNIAN ELECTRONICS CORP.-

320 WATER ST. POB 1921 BINGHAMTON. NY 13902 607-723·9574
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~
7-Segment Readont CT I.I L SPECIAL

~.
12-PIN DIP compl ement ary Tra nsistor Logic. 25K Trimmer .

This log ic famil y is unique i n t ha t PR iNTED CIRCUI T BOARD TYPE ~

Three di gits wi t h ri ght-hand dec ima1 both NP Nand P NP t ransistors a re EACH $.20 10 FOR $1.50 •
Plugs i nto DIP sockets combi ned i n t he same package . un-
Simil ar to (LITRON IX) Dl337 l i ke TTL & OIL, t he ou tputs are Rectifiers
Magnified d i git approx imately .1" cur rent sources (i n the high state)

~Cathode for each qigit as well as s i nking current in t he VA RD FULL-WAVE BRIDGES

Segments are para Tlel 'for multiple l ow state. Th e s e are brand n ew
V5447 2A 4QQV s .90

operati on • units . some of which are mismarked V5647 2A 600V $1. 10

5-10 MA per segment wi th OIL number s . MRa 10 Rec ti Her 50V 1A s . 10
EACH $3.00 4 (12 Digits) $11.00 crt, 9956 dual 2- i nput Special 811: Hex Inverter
RCA Numitron &

-
AND buffer

CT L 9953 a-z-a-t ncue TTL DIP Hex Inverter ; pi n inte rchangeable with 5N

EACH ..•• . .. . .... $ 5.00

~
AND/OR gate 7404. Parts are brand n e w and br anded Signetics

CTL 9952 dual 2-i nput and marked "811."

SPECIAL: 5 FOR $20.00 NOR gate EACH ....... $ .30

~DR2010
Data supplied; all parts are dual- DAU 10 FOR... . . 2.50
i n-l i ne . MI X OR MATCH. 5 FOR $1.00 SHEET 100 FOR.... 23.00

SUPPLIED 1000 FOR • .. $220.00

Potter & Brumfield '"
LED's

u-s plus MAN3
TYPE KHP RELAY l e t t e r s .

~I 4 PDT 3A CONTACTS MV 50 Red Emitting $ .20 Right -hand decimal poi nt.

I
10-4 MA @ 2V 10 FOR $1.25 Fla t-pack t ype case. Long

24 VOC (650 a::g : operating l ife. IC vot-
cot 1) . .. . $1. 50 t age requirements. Ideal EACH $1.25

• MV5024 Red TO- 18 s .35 for pocket calculators: 10 OR MORE $1. 00 EA
• 120 VAC (l0.5 MA High ncee 10 FOR $2 . 95

coil) .... $1. 75 ck ;= MAN 4 z-seceent , 0-9 plus letters.

Power Snpply SPECIAL ! MVI08 Vis ibl e Red $ . 30
Right - hand decimal point. Snaps in 14-

5-7MA@2V 10 FOR $2.50 Ie, pl n DIP socket or Mo lex. IC voltage re-

723 DIP var iabl e regul ator chi p l - 40V , ouf reeent.s . 1 d e a 1 f or des k or pocket-.
+ or - output@1 50 MA JOA wi t h exter- CMOS catcutators '
nal pass t r-ans i stcrv-wt th diagrams fo r CD4001 I . 75 CD4023 $ .75 b EACH $2.75
many appl i cati ons. '

10 OR MORE $2.50 EACH

EACH $1. 00 10 FOR $8.95 CD4002 .75 74C20 .75
CD4011 .75 74C160 3.25 CD-2 Counter Kit

=t>-SP~qAL
CD4012 .75

3-Amp Power Silicon Rectifiers
This kit provides a high ly sophisticated displ ay
sec tion module for clocks , counters, or other nu-

Speci al 741 fully -compensated opera -
mer ical display needs. T h e unit i s .8" wi de and

t i onal ampl i f i e r s . ~4-Pin DIP (only). MARKED EPOXY AXI AL PACKAGE
4 3/8" long. A si ngle 5-volt power source powers

Unmarked , tested . g~~ranteed. Super
both the tcs and t he display t ube. It can at ta i n

Spec t a l : . PRV PRICE PRV PR ICE typica l count rates of up to 30 MHz a nd also has

EACH $.35 10 FOR $3.00 100.•...• $.10 800 ...... $.30 a lamp t es t , caus i ng a l l 7 segments to l i ght . Kit
200...... .15 1000• .... . 4D i ncludes a z-s tced (with plated thru hol es ) fi ber-

5001 Calculator 400. . . . . . .18 1200•.... . 5D glass pr i nted c i re u i t board . a 7490, a 7475. a

40-Pi n ca lcu lator chip wi ll add, sub-
600...... .23 1500... .. . 65 7447, a DR2010 RCA Numitron display tube, compl e t e

instructions, and enough MO LEX pi ns for the ICs ..•
trac t , mu ltipl y . and divide. 12-digit D IODE ARRAV 10-1N914 si l icon
displ ay and calcul ate. Chain calcula- signal diodes t n on e package. 20

NOTE: boards can be supplied i n a s i ng le panel of

ti ons . True credit bal ance s ign out- 1eeos spaced. 1" ; no COITJllOn connec-
up t o 10 digits (with a 1 1 interconnects); t here-
fo r e , when ordering , please specify whethe r you

put . Automa t i c over-flow indi cati on.

-
tions. wan t t hem 1 n single panels or i n one mu 1 t i p 1 e

Fixed dec i ma l poi nt at 1 , 2, 3 . or 4. EACH .•.•. $. 29 digit board. Not specifying will result in ship-
Lea d in g zero suppress ion. Complete 10 FOR $2 .50 pi ng delay. 'R
dat a suppl ied wi t h chip. COMPLETE KI T ONLY $11. 95 "-

CH IP AND DATA..• ••...ONLY $6.95 FULLY-ASSEMBLED ~ . - .I
DATA ONLY (Refundable) • . . $1.00 BRBYLOn UNIT $15.00 '; ·r;.~~90 ,~~. ,;",j!i:!.' /

5002 LOW POWER CHIP AND DATA $12.95 ELECTROnICS
- ",..

Boards supplied sepa ra tely @ $2.50 per di git .

High Quality PCB
Mounting IC Sockets 7400 I .25 74H51 I .35 L I N E A R S

74HOO .35 7453 . 2D
8-PI N. 14-Pi n , 16- Pi n and 24-P i n PCB 7401 .2D 7454 . 25 NE540 70-Watt power dri ver amp.•.•....... .• $2.00

mounting ONLV - -no wire wrap soc kets. ?4HOI .35 ?4L54 .35 NE555 Prec is ion t imer . ....•.•..• ..•. .•.•... L SD

7402 .35 74L55 .35 NE560 Phase l ock loop DIP....... ........... 3.25

8-Pin . . . . . . • . . . . . . $ .22 7404 . 28 7460 . 2D NE561 Phase lock loop DIP . . . . . . . . . . • • • • . . •. 3.25

74H04 .35 14L?1 .3D NE565 Phase lock loop TO- 5•• ......•. ....•.• 3.25

14-Pin ... ... .. $ .26 7405 .28 7472 . 40 NE566 Funct i on genera tor TO- 5........• ••••. 4. 00

7406 . 7D ~4L72 . 5D NE567 Tone decoder TO-5 . . . . . . . . • . • • . . • • • • . • 3.00

16· Pi n. . . . . . . •$ .30 7408 .35 7473 .60 709 Popul ar Dp Amp DIP . .•••..••. .•..... •• . 45

74H08 .35 74 L73 .75 710 Voltage compara tor DIP ..••.••• •..•.• . .75
,

24-Pin . . . .. .. . $ .75 7410 . 25 7474 .65 711 Dual comparator DIP . . .. . . . . . . . . . . . . .. .40

7413 1.25 74H74 .80 72J Prec i s i on vo l t age regu lator DiP••.•. . 1. 00

•• 40-Pi n.....•• . •. $1.25 7417 . 4D 7475 1. 40 741 Op amp TO- 5/MIN I DIP ..... ....... . .... .55

74 20 .25 7476 . 60 747 Dua l 741 op amp DiP . . •. . • • . . • . . • . . . . • 1. 50

All I C ' s u , ",- and f ul ly-tested. 74L20 .35 l4lla .80 748 Op Amp TO-5 .•.• ... . . ..• .•. •• • •.•• .. .. 1. 00

Leads Ilre pla ted with gol d o r solder. 74H20 .35 7480 .65 CA3018 2 Isol ated t ransistors and a Dar li ng-

Orders for $5 or mor e wi l l be shipped 74H22 .35 7483 1.00 ton-connected trans1s t or pa i r ....•• 1. 00

p repaid. Add 55¢ for handling and 7430 .25 7489 4. 00 CA3026 Dual differ ent ial amp .• ..• ..•• .. ..... 1. 00

postage for smaller ordersi resi dents 74H30 .35 7490 1.20 CA3045 5 NPN t r ansi stor array . . . . • • . • . . . • . • . 1.00

o f Ca l i fo r nia add s ales t ax. IC o rders 74L30 .4D 7492 .9D LHIOO Posit i ve DC regulat or TO- 5.•.•.•. . .•• 1. 00

are shipped wi thi n , workda y s - -ki t s 7440 .25 7493 1.15 LM 105 Voltage regul ator . . ........ . ....... . . 1. 25

are shipped withi n 10 days of receipt 74H40 ~ 35 7495 1. 15 LM302 Op Amp voltage f ollower TO-5 . •• •.. . .• 1. 25

of or der . $10 lIliniJnum on C.O.D. ' .. 7441 1. 25 74L95 2.00 LM308 Op Amp TO-5 . . . . . . .. . . . .. . . • . • • • • • . . • . 2.00

(phone in). (916) 334-2161 7442 1. 20 74107 . 70 LM309H 5V 200 MA power supply TO- 5..•.. . ...• 1. 00

MAI L ORDERS , 7447 1. 50 74145 1. 20 LM309K 5V IA power supply module TO-3••••.•• 2.00

P. O. BOX 41 7 27 48 11 Myr t l e Ave. 7450 .25 74180 1. 25 LM311 Compar ator TO-5.. • . . . . . . . . . • • • • . . . . •• 1. 75

s ee eeeenee , CA Sacramento. CA 74H50 . 35 74193 1. 50 LM370 AGC ampli fi er . . . . • . . . . . . . . . . . • . • • • • . • 2.00

95841 95841 7451 .25 74195 LOO LM380 2-Wat t Audio Jl.mp • • . . . . . . . .. .. .. . • • • . • 1.75

HONEY BACK GUARANTEE ON ALL GOODS: 74L5 1 . 3D LM1595 4- Ql,Jadrant mul ti plier . . .. . . . • • • • • . • • • 2. 00

SEND FOR FREE FLYER LISTING 100 ' s OF 7400 Series DIP
MC1536T Op Jl.mp • ... . •••• . . . . .. . . .. .. • .. .•• .• . 2.00

MONEY-SAVING 8ARGAINS ~

NOVEMBER 1974 157





JRIG S ELECTRONllCsL
OOSA MICROCOMPUTER KIT
8008 CPU. 1024 x 8 memory ; memory is ex pand
able. Kit includes manual with schematic, program
m:ng instructions and suggestions; all ICs and
parts supplied except cabinet, fuses & hardware.
Includes p .c. boards. 5375.00

MAN UAL ONLY, $25. 00

OOSA·K ASCII KEYBOARD INPUT K IT
Includes keys, p.e. board, al l ICs, power su pply,
instruc tio ns, schematic. Intended to interface ONL Y
with the RGS Electronics G08A M icrocompu ter.

$50. 00

SPECIAL - THIS MO NTH ON LY!
LM1 800 PLL stereo demultiplexers. No coils!'

Regular ly 52. 50; T H IS MONT H, $2.00 ea.

"T H E CU BE" Fully assem bled subaudible tone
generatorforsmall handheld or portable FM radios.
9- 16 volts; no mov ing parts; set anywhere between
98 & 240 Hz with a trim resistor.
.5"x.6" x.7" $ 19.95

Set on frequency by the factory, 55.00 extra

PS 5-1 5v l a regul ated power supply k it with p.c. board & instruc
tions. Board measured 2" x 6" ; completed k it is 2" high. Transformer
has internal r. f. sh ield. $8.00

PS 25-1 a to 25v 1a lab type power su pply wi th adjustable current
limit ing; remote sensmq & remote programming for voltage &
current. Inst ruct ions included. All parts except chassis & mete rts].
Kit of parts with schematics $1 4. 95
P.C. boards available, No. 007, $3. 00 ea

1 - 9 10+

$ .15 $ .10
.15 .10
.25 .20
.25 .20

PNP tra nsi stors, beta > lOa,
$ .OB each $5.95/ 100

TTL

7400 s .20 7485 $ 1.40
740 1 .20 7486 .50
7402 .20 7489 2.90
7403 .20 7490 .80
7404 .25 7492 .80
7405 .25 7493 .BO
7406 .45 7495 .90
7407 .45 7496 .85
7408 .25 74 107 .50
7409 .25 74 121 .60
74 10 .20 74 122 .60
74 11 .30 74 123 1. 10
74 13 .85 74125 .65
7416 .45 74126 .65
7417 .45 7414 1 1.25
7420 .20 74 150 1.70
7430 .20 74 15 1 1.00
7432 .30 74 153 1.40
7437 .50 74 154 1.70
7438 .50 74 157 1.40
7440 .20 74 161 1.50
7442 1.10 74 163 1.70
7446 1.45 74 164 2.00
7447 1.45 74 165 2.00
744B 1.45 74 166 1.75
7450 .20 74 174 2.20
745 1 .20 74 175 2.20
7453 .20 74 176 1.60
7454 .20 74 177 1.35
7473 .45 74 1B l 3.90
7474 .45 74 192 1.50
7475 .80 74 193 1.45
7476 .50 74195 1.00
7483 1. 10 74200 8.00

TRANSISTORS

NPN TO- 18 general purpose silicon
PNP T O- 18 general purpose si licon
2N2222I NPNI TO- 18
2N2907 (PNPI TO-1 8
TO-9 2 general purpose NPN &

breakdown > 40v

JUNCTION FETs, TO-18 case

N-CHAN NEL: SIM I LA R TO:
NJF lO 2N44 16, MPF102
NJF11 2N4091- 93
NJF12 2N4338- 4 1
NJF 13 2N3089
NJF14 2N4221-22

P- CHA NNEL :
PJF1 1 2N3382-86
PJF14 2N2608

All FETs come wi th data sheets.

3/$ 1. 00
4/$1.00
4/$ 1.00
3/$ 1.00
4/$ 1.00

4/$1. 00
4/$1. 00

,.....- - - - - - - - - - - - - - - - - - - - .,
RGS ELECTRONICS

3650 Charles St.. Suite K • Santa Clara, CA 95050 • (408 ) 247- 0 158

.
We sell many ICs and componen ts not lis ted in this ad. Send a stamp for our free flyer. TERMS OF
SALE: All orders prepaid; we pay postage. S I .00 handling charge on orders under SI0.00. California
residents please include sales tax. Please include name, address and zip code on all orders and flyer requests.

DISCOUNTS 10% OFF ORDERS OVER S25.00; 20% OFF OROERS OVER S25000.
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CALL
FREE

BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL

HAM RADIO CENTER
(9 A.M.-5 P.M. Central, Closed Sun. & Mon.)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• TEN-TEC
• CLEGG
• STANDARD

• YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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Bill GODBOUT ElECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614

THOSE WHO HAVE BOUGHT THE 
8008 PROCESSOR FROM US OR
RGS OR CYBERTRONICS WHO
ARE INTERESTED IN SHARING
HARDWARD AND SOFTWARE
PLEASE SENO FULL NAME AND
ADDRESS - AND WE WILL PRE·
PARE A MAILING LIST AND
SEND IT TO ALL WHO HAVE
SENT IN NAMES AND
ADDRESSES.

•

8008 PROCESSOR B bit on a chip $50.00

21G2102/2602 N CHAN Bit static flAM .

SPECIAL FOR THIS MONTH ON LY $15.00

TTL SPECIAL 74175 Quad Latch $1.10
MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00
LINEAR SPECIAL 741 Mini Dip op amp 10/$3.50
LM 309K 5V 1A REG $1.75

LM 320K NEG Reg available in 5V 12V & 15V $2.25
LM 340K POS Reg available in 6V, BV, 12V, 15V, 24V $2.25

4194 TK adjustable dual tracking reg T066 $3.90

4195 TK dual tracking reg +15V T066 $3.40

tCs, most TTL & LINEAR in stock - Send stamp for FREE catalog

CMOS DIGITAL

74COO .60 CD4011 .55 CD4042 2.95 555 .85
74C02 .60 CD4012 .55 CD4044 2.95 556 1.60
74C04 .85 CD4013 1.10 CD4049 1.10 723T .9574Cl0 .60 CD4014 4.00 CD4050 1.10 7230 .7574C20 .60 CD4015 4.00 CD4116 1.25
74C73 1.65 CD'4016 1.10 741M .45

74C74 1.25 C04017 3.20
LINEAR 741T .50

74C76 1.75 CD4018 3.25 LM301M .45 7470 .75
74C107 1.75 CD4019 1.25 LM311M .95 748M .50
74C151 3.30 C04020 3.50 LM318 1.75 1595 1.50
74C160 3.25 CD4021 4.00 LM339 1.50 1596 1.75
74C161 3.25 CD4023 .55 LM370 1.25 CA3028 .75
74C162 3.25 CD4024 2.75 LM371 1.25 CA3065 .75
74C163 3.25 CD4025 .55 LM372 1.25 CA3086 .45
74C195 3.15 C04027 1.50 LM374 2.00 3900 .65
CD4001 .55 CD4029 6.00 LM380 1.65 4136 1.95
C04002 .55 CD4030 .55 LM381 1.75 4250T 2.25
CD4008 4.00 C04035 2.50 LM382 1.75 5556M 1.50
CD4009 .75 CD4037 2.95 LM399 1.75 5558 .75
CD4010 .75 CD4040 5.00

All ITEMS IN STOCK and will be shipped within 24 working hours of receipt of order!

Include 50rl postage and handling on orders under $10.00

Sorry, NO C.O.D. 's. CALIFORNIA RESIDENTS ADD sales tax.
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1.59
1.75
2 .85
2.85
1 .85
1.85
2 .25
1 .911
1.25
1 .25
1.10
3 .95
1.05
2 .34
2 .34
1.59
1. 5 9
1.89
1.10
1 .20
1.10
2.45
2 .45
11.95

5N74161
5"'174163
5N74164
5N7416'5
5N74166
5N74173
5N74174
5N74175
$N74176
5N74177
5N74180
5N74181
5N74182
5N74185
5N74187
5~74192

5N74193
5N74194
5N7419S
5N74196
5N74197
5"'174198
5N74199
5N74200

o

CRYSTAL
OSCILLATOR

$4.95

5N74107 . 4 9
5N74108 . 9 5
5N74112 .9 5
5N74113 .95
5N74114 .9 5
5N74121 . 4 9
5N74122 . 5 5
5N74123 1.09
5N74125 .6 5
5N74l26 .8 9
5N74139 1.25
5"'174140 2 .JIlO
5N74141 1.19
5N74145 1.19
5N74148 2 .95
5"'174150 1 .19
5N74151 .9 9

DO 5N741 5 3 1.39
5N74154 1 .89o 5N74155 1.29o 5N74156 1.45

D
OD 5"'174157 1 .45

5N74158 1 .45
5N74160 1.85

U
Your Cholc:e

$16.95

It a r e b u y o f t hese po!>"I.. r

PIV 2 Amp 6 Amp
'50 0 '.69 0 $ .ee

100 0 .7 9 0 .9 .
200 0 .9 '5 0 1 .2 5
400 0 1 . 1 9 0 1.5 0
600 0 1 .3 '5 0 1. 7 5
600 0 1.59 0 1 .9 5

1000 0 1.79 0 2 . 2 5
6Amp ' i2 " ' /,,, 1/ l6 ~q

50'.
S .75

,..
1 .25
1 .50
1 .• 8
2 .25
2 .50

12 OICIT BASIC 1t4 _ Ke y part s inc lude: CT500 I
h ' 4 - 3 dil(it r e ado u ts, fac t ory etched P C, board . <: aa~ ,

c 'P. ' t w o r k.. d e c ,m a l SW ' tC"' I~~~~~I~ifc ".",ying c a"e. , 'b- re sd,at; rtb n ON_OFF' s w it c h d iagrams .W ,ld R o v ..r e y oar
S.le $24.95

12- DICIT BA51C "MEMORY" KIT ..its. - K~~h Pka:~~
fo r 4 -m ..mor y calculator . C'h':' wl~h M~rfb~ , ~o O N-O FF
b oard " C'T500 5 memory C 'P. d " 't) '"
aWi t c h : boo k . ( -exte nd ke y allow. 12 ,g, s ,
b o ard s ) . $19.95

©illJ@1]JlJro\S®l?
6lirci}f rnro~l.l@~
BA51C KIT itl _ in clu d es ca ~e , a ll · fun c ti o n rl ~" K",),

b rd Ca l Te c h CT 6 00 2 c a lc ul a t o r ch,p, !l: Ulg ll
~~re ,:"'Lf;'u di"play w ith b uil t- o n in d iv id u a l m a l(ntti .. , s ,

p lu " " h""t". calculato'
b"~IC KIT 1t2 _ aa"!" lUI Baaic Itl " " cept
c hip is National S-d lll'lt MM 5 72 6 .

• . " c t ca lcu lato,BASIC KIT ~3 - aam" a a lUllC e x It!'
c hi p is Na t;o';,..1 6 _digit M M 6 7 36 and 75 4 9 2.

MIl" " Typ. W.U. 5.01.

SANKEN HYBRID 8 ::::~~~: i~ '1::::
AUDIO POWER AMPS 0 51 .1050E 5 0 . <t9.!:tS

LTII.. d extena i~ .. l )· in h i. /l sy"t e ma . t ap .. d"ck_~ , :/11 i""
.. r s , r e CP"mA p l a,~.. r~'1l £ ~~~li f1C:~:' I' li~~n~si·t h7n"s~.;,a db"~r~>~~
m ent" ... .. ~. , " . k., " ,",' 1 0 0 0 00 . Each un it n r o n ..r y "eat ' Sm <:, n

~:a~'~ d u t ) ' c " n n t'et in lt t ie lUI( conne('ti~ ,n" . ~l n,ll"; ":

«
-- "nd..~ - pushnu ll o u t p u t . Pow .... lIu n ".l y r e'I,"re ll 2 ·1 \1 c,

•
~ '" O u t p u t to :,I "hm". O rd .. r b y S toc k ~ " ..... .

31_ $:' 0 $1.49 t' s t'. r s o " -all •. \THO
'illio «ov. I.~ " "",a. 1(1 h i ... ~'" rI{ ~mo ' .. 't ' r u m n ~ .. ~qu",'
W~. m .. n " I n r l u d ... l' Op ul a ' 'Itn" lUn h igh p".. .., tr,'n .• ·

,HleH PO R .. m itt .., ,,." ~' ('..\l " u n , ..d '!I'ITRANSISTOR 2 S1, 4 'd,"'. k"u .... tra~...· " ..al .ink 5 x 2 ' " x I ' .
WITH HI[II,T SI.. K '"r TO _a 6. " .. , m an lU m .

,,
:

PAY
o ••
o 100
0 2 00
0 2 00
o 400
o 500
0 6 00

..
-'- '"

3 tor
SS

S.I. ".d~. b ,· 'l-"" n"mb~.' .~I'~'· ,h ~~," "n ,~" " ~" ' " U S I. \ '"

$ .19 DO 5"'17430 . 2 4 0 5"'17472 . 4 2
.2 2 $N7432 . 2 8 00 5N7473 . 5 2
.2 4 5N7437 . 4 5 0 5"'17474 . 3 9
.aa 5N7438 . 4 9 5N7475 . 9 1
.2 7 5N7440 . 2 2 0 5N7476 .52
.2 4 5N7441 1 .19 D0 5N7478 .79
.7 9 5N7442 1 .02 5N7480 .59
.4 8 5N7443 1 .02 0 $N7481 1 .25
, 2 7 5N7444 1.02 0 5N7482 .9 9
.27 5N7445 1.09 000 5N7483 1 .19
. 2 2 5N7448 1.1. 5"'17485 2 .50
. 3~ 5N7447 1 .1. 5N7488 .49
.5 5N7448 1.1. 5N7489 3 .19
.8 9 5N7450 . 2 7' 5N7490 1 .19

2 .2: 5N7451 .28 5N7491 1 .35
. 4 0 5N7453 . 2 8 5N7492 .99
.45 0 5 N 7 4 5 4 . 3 9 5N7493 . 9 9
.s,9

8
0 5N74 55 . 2 8 5N7494 1.05

.22 5N7460 . 2 6 5N7495 . 9 9

.50 5"'17461 . 2 6 5"'17496 .9 9
. 2 9 0 5N7462 . 3 9 $N74100 1 .55
.3 2 0 5N7464 .3 9 5N74104 1 .25
.ae 80 5N7465 . 3 9 5N74105 . 9 5
.31 5N7470 . 4 9 5N74106 .9 5
.3 '5 5N7471 . 5 5

-~ ,
,~:-... '" '

OPCOA SLA_a
ItEFLECTIVIE

LED READOUT
"Red '

7 - s e g m e n t.
C h a rac t er 0 . 3 3 "

Typ.
o 5N7400o $N7401o 5N7402

g
o 5N7403

$N7404
5N7405
5N7406

DB 5N7407
5N7408
5N7409o 5N7410

B
5N7411

8
5N7412
5N7413
$N7414
5"'17415
5N741.
5"'17417
5"'17420
5N7421
5N7422
5"'17423
$"'17425
5"'17426
5"'17427

" C" THRU 0
S METER $2_50

I ndicates : 0 t o 1.5
P l a stic Ca s e .
1 112 x 1 1h x l ".

RED_
GRI:I:II
YELLOW

Alty eO'or

$4.95

an U
M il z .

o O nl y

$1.95

6 DIGIT
KRI>ND5
CLOCK

Ualn l( MAN .3 S

~= C omplete

"' .- j $29.95
~j 0 KIT

PRECISION
CRYSTAL

E x c el len t time b a ..e
oth e r u ses. 5 . 0 0 0
T~'pe H 6U case.

o

5095

8 WATT STEREO
AUDIO AMP . ~

Th" l a c t ory " a ni p p e d" ,::.~stw1~hth:I~~~~':.smt oe~c~Stch':,';;~
pac t S ,wa tt s\,,,e~seub~cau$" we have all t h " cab lell
p late. I t II " .... y 0 W it h powe r suppl y. l l l1vac. 3
m ark e d r 'L":?'T t o d' II U IG Ii T VOLUME c o n trula t or t":"o
con t rko ls, f b la';,,,,ng a nd Ce n t e r TONE com rot. wnnII p ,,a e ra o r a a .. "
knobs. 7 ,, :J1h " 3'12 . Ho o k u p s vec s uee .

PROFESSIONAL CLOCK CHIPS INTEGRATED

TRACK ON A "DIP" $4.95 C~lRCUIT SOCKETS8- 0 MM5311 6 'dillit 28-P!n $7 .77 ......... 8 14 . P ;... DIP '" ' .4"o MM5312 4 .dill:it 24·P,.. 7 .77 14.Pin. S ' d.o Moultt 1 .0CtTAPE 0 " " 5 3 1 3 6 -d'lI:lt 28 ·Pln 7 .77 flu y A .. , 3 8 1 6 . P I... DIP _ _., . . .. 0
~ ' . O M M 5 3 1 4 6 -d lll: i t 24_Pllt 7 .77 hk.10 'l'. TO'5.• O' 10·Pina . <t9TRANSPORT . _ 0 MM5316 4-d~lIlt 40_Pln.AIArm9.95~ Oio<: ounH 0 a . Pi ~. IMlnl 01 .. ) . . 39

. .s::r·~n MMS316A'mmu lI Alarm 4 .95 0 14.Pin, Wire Wrap 6&c
Same ' YP" u n ,t l o u nd , n the mOllt ex,pen . , v " h:,~" ~'~h ~ ~~ WITH DATA 5HEET5 0 18.Pln, Wire Wrap eee. . I' p l" te lI·t rack p a ye r lIyae. _
~lijrLT~'IN tpsR EA 1>~P~_ JU"t v.~':,~, ~~~o ~~rl8s)t~ reEX~:U:'I~i ' o
fier (~e.> £ome 0 our 0 '" d i our o w n hllth - I
r ep la c e m .. nt Unt t . or you can, "a lin YI' ou In s e rt a l:: 1 5 95
q ualit y ste reo t a p e s.ra\~mih It a,,~~:y t,Jg toY 11 0 mLnute~ :;P:..:..:...:._O,,:,_--, l
car t.,dll:e to tur n -o n ec, e n Re m o v e catt rt d g e a n d
of non-s t o p , n o n - rep.. at .te n·o·

1
B ' It in output c on_

p la y er "&huts o tt" . automa~",'al ¥nOG R AM INlll CATO R
trola In p , .. am p.. Fea:uJ,::;'u : 1 IIr0lt r a m cbanK'" p la y"
LIG lI TS. a ut oma t ,c 0 wOW- ...n;E p rec ,sion fa n -
}'our Ca r tap"" at home. tt l l llVac Re"u i re ~
c o"led moto r . wh ich 0,perit"" t'h e le c tro ;' ic s W it h
.. x tema l 1 2Vdc au p p y. o r " . ,
d ia g rams .

_ 0

$9.99
JUMBO
0.6" MITY
DI~GIT DCM
NEVER B EFO RE ,?~~REDI D igit al ~~unt!~m~~~,,;

kit u lling s~e b~~ect~calM~;:~,:t~8Mt1 e 'k:AN_l. Mea 

~~~~~ui· X Till X Ifa" e~caPllulated In II r e1il)k'rYB~r~:
Outper fo rm!l a ll r efle c tiv e bar. t ype °

1
I . Fits

LIANT I M a d e for distance a nd w'deK-~~ e I V[;I~AN_ 6
. t 8 t a n d ard 14 pio D I P s oc ke t , I t me u e " •
~ig~t a n gle IC s oc ke t , edge . connecJNi 4 ~~ bS~~'4:r
sort ed resillto r s and CapaCitors , ,
S N7 49 0 . M o lex e o c k e fs and b o o k let . L ED

o S ":m e as a b ove except . US.ell M A N- 64 , O .~ F\a a~.:.•••••••••••••readout . MAN· 1 characterilltlC8 ... .•. .. . n y ••

THREE QUARTER
INCH DIGITS

~
B~ fO~~l~~A
- 0 .7 c:h.r . c ter 1 :'::'::"-1

I' _ 0 to 9

Type Color

50 " ~ $LA·3H RED• ~O ':,':'.en $LA_4H _ RED
$LA.13 GREEN
SLA -14- GREEN
5LA _23 YELLOW

Order b, tr'pe 5LA.24- YELLOW
....mber -Plus or Minus on..



PROPAGATION CHART
J .H. Nelson

Good (open) Fair (0 ) Poor (0 )

READER SERVICE
Check app ro priate boxes for desired company
brochures, data shee ts or cat a logs and mail in to
73. Include your zip code, please. Send money
directly to advert ise rs .

LI MIT: 25 requests.
Non: 111 be r 1974

ADVERTISER INDEX
S.. ,1/ 011 lI;'d Fri Sat

GMT: 00 02 001 (101 (101 10 U ' . , . 11 1'O n
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''''01.

SOUTH ...fIlI C... 1 7 7 1
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"'IIG l N" NIIo

"' USTR...ll .

C"'''''''llOfj[
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HA W."
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O in t. Elec Unltd. 1 50
o in t . Tetecornrn 39
u James Elec 151
o Jan 135
o ..luge 164
n K A Sates 152
u K- Eoterprises 86
a KlM 43
o Mesh n.a 158
o MITS 149
o Morgain 96
o Nasem 96
(J Newttonjcs c u
o Palo mar 86
o Poly Paks 165
o RadIo Amateu r c aubock 1 ~

rJ Rt9E!ncy 56, 5 7.62,63
LJ RGS erec 159
o R & l Elec 133
o Aoh n 4 7
II Sentry 11
II Sol id State Surplu s 1 53
r r Solid Sta te Sy s tems 161
o Spa ce Elee 145
o Spec Comm Ci ll
o SST 14 5
o A F Stahler 145
o Standa rd 111
( I Sum ne r 6 5
u TPl 33
n Tri Te k 1 27
11 Trumbull 14 5
I] Tucker 11 8,1 19 , 120 ,1 2 1,1 22
II VHF Eng 156
rt Weirnu 59
n Wilson 22,23
n World est, 145
o Yae su C IV

o Adi rondack 77
[J ADVA 101
o Airwaves Elec 133
U Amer ican Basic Corp 137
[J Aplroo 31
~ ATV 145
o Aud io Lilnd 35
o AUlek 133
o Babylon 157
o Cassette HQ 143
[] CFP 96
fJ Clegg 51
o Columbia 127
o Com m Spec 123
o Comm Unlld 155
o Corllro l Signal 123
rr Cor nell 145
[J a.H1iS Electro Devices 66
o Data Eng 21,72
o Datak 126
Ll Dupage 154
U Dynam ic Elec 145
u eCM 14 5
o Egber t 128
(J Emergency Beaco n 18, 19
D Erickson 162
n Fair 145
(J Freck 96
IJ Gateway 99
LJ G rE NA VE 24, 25
[] Godbou I 163
o Greene 123
n Hal 79
rr Ham Radio Cen ter 160
[J Heath Insert
rJ Henry 7
o leom 85
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f AST CIMST

SOUTH ...fRlCA • •

u . S ,S, II. 1

PU[IIT O IIIC O , . 7 1 1 1

"' l A$lt...

"'R Gf"'''''A

"' USTII ...lI...

HAWA "

'1<10''''_..
Oolf X'CO

P'H ll I_I<If S

JA,...I<I

"'f}nCO

PH' l ll'P'I<IfS

I'UfR'OIl ' CO

SOUTH ... f ll lCA

U.S.S. R.

NOV EM BER 1974

°SUBSCRIPTION

Clu b O ffer 13 7
Nov ice Tapes 123
Rep . Atlas 123
Vox Poop 128
Novice Gu ide 13 5
Books 146, 147,1 4 8

Hotl ine 83
aSL 8 7
73 Cassett e Code Cou rse 91
73 Aep Ad 103
73 Subscription Ad 10 7
73 Bac k rssoes 115

°NEWSSTAND

Aeader' s Service
73 Inc .• Peterborough NH 03458

Please Print or Type

· Reader service inquiries not so licit ed . Correspond
directly to company.

City _______State__ Zip -!

Coupon expires in 60 days . .
A = Next higher frequency may be useful also .
B = Diff icult c ircu it this period .
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On orders postmarked
on or before Nov. 15,
1974. After this date,
the p ric e isS 149.95

• '9

MADE IN USA - 90 DAY WARRANTY
Fully wired & tested - no t a kit.

as 0 ENGINEERING BREAKTHROUGH!

~E. AR'f SPEC COMM KNOCKS THE WIND
£RSA'f f'f l1£ A'f A V> OUT OF INFLATION

Vs'fA'fE ~~IANC:rRI C£'v>"""\'- t OPTIONA L A CCESSOR IES COMING SOON
rERf~oN AB\,,,v"" 7-..\'3"\'-' 0 " Clip-on " rechargable battery m odule.
REA \'f'~U ~sC wicarrying strap & 18 " antenna.
~.. ....'j;. 1:" ,,\'- 0 "Clip-oil" 25 watt amplif ier 110 liaise

" " 'Il IX receiver preamp module.
o "Clip-on " A . C. Po wer supply module.

o Modification ki t to ex pand
radio to 12 chan nels

o Compa nion Syn thesizer

LOW INTRODUCTORY PRICEl

$139.95
NO W THERE'S NO EXCUSE FOR NO T

JOINING TlJE FUN ON 2 METERS •

o Sensitivity ..... O.6fJ.V (typ.) 20dB
quieting

o Bandwidth ... .. ±7.5 kHz @ -6d B

±20 kHz @ ·60d B
o Front End •. .. . FET w/Wide Dynamic

Range Mixer for
very low I.M.

o I.F 10.7 MHz, single
conversion

o Squelch Fast attack; noise
operated

o Audio Output . . 2 wts (max)

o RF Output .•.• . 5 wts (nom)
@13.5 V DC

o Modulation . . .. Low distortion
Phase Modulator , wI
up to 12dB of
Speech Clipping

o Deviation ... . . Adjustable; factory
set to ±s kHz

o Final Stage . . . . Fully VSWR protected.
No shutdown required

o Microphone . . .. Hi Z Ceramic,
(Turner!

o Frequency Range . . . 146 to 148 MHz
o 6 Channels wltrimmer caps on attx tals
o Reve rse Po larity protected
o Built-in speaker
o Electronic T/R switching -

No relay problems

$6.95
$2.00

Prices and specifications subject
to c h a n ge w ithout notice .

Mobile Mounting Bracket
Include Postage and Handling
(PA residents add 6% tax)

Engineered to provide the best possible perfor
mancc at the lowest possible price , the SpecComm
560 opens the world of 2 Meter FM to everyone.

Integrated circuitry is u sed to the grea test possible
extent fo r top performance and reliability , along with
o ther 'State of the Art' circuit techniques wh ich are
no w practical at lo w cost. The receiver features a very
wide dynamic range fro n t end wh ich provides
excellen t in te rmod a nd ove rload perfo rmance. This is
foll o wed by a six pole monolithic crysta l fil ter fo r
superior adjacent channel rej ectio n . (Many more
expensive ra dios use a less selec tive four pole filter) .

The transmitter feature s a low distortion phase
modulator combined with e xcellen t speech processing
for beautiful so unding audio with 'p len ty o f punch.'
The final stage u ses a fuUy VSWR protected transistor,
thus elimi nat ing the nuisance and expense o f crit ical
shu tdown circuit ry .

A complete comple me nt of accessorie s will be
ava ilab le so that the unit may be o perated over the
shoulder , mobile o r fixed . Co mpact, clip-on modu les
are an integral part o f the radio - not an a fte rtho ugh t!
Another Plus - the SpecComm 560 uses commonly
available, low cost , TR22 type crystals.

Order your SPEC COMM 560 today . . . direct from
the fac tory a t the low introductory price of $ 139.95
(til 11/1 5/ 74) w/1 se t x tals (.52 simplex ).

SPECTRUM COMMUNICATIONS
P.O. BOX 140 . • WORCESTER, PA 19490

215-584-6469 Send for Spec Shee t



•

Visit your dealer for details
or writ e for our new catalog.
All Yaesu products warranted
by the selling dealer. Complete
after -warranty service ava ilable
in Paramount, Calif.

• Total coverage capability: 160 thru 2 meters + 12 major S.W. bands.·
• Direct frequency readout to 1DOHz.
• Provision for all -mode reception: SSB, CW, AM, RnY & FM.· ·
• Reliab le. plug-in, modular ci rcuitry.
• Compatib le transceive operation with 101 series .
* Six and two-meter converters and crysta ls optional. .~ Filt ers and FM detector optional.

7625 E. Rosecrans Avenue, Unit #29 Paramount, California 90723 (213) 633-4007

YAESU

V

FR-101 Digital

SOLID-STATE
RECEIVER

There's nothing amateur
about our radios.

Deluxe " 101 Series': .. The ultimate base station combination.
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