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HUSTLER MOBILE
ANTENNA FOR 6-10
15-20-40-75 METERS

MOOEL CGT- l 44

Two meter "ACTION"
antennas-5.2 db gain

choice of
the majority

For mobile, the Hustl er 85" co fi near
super gain antenna is you r answer to out
stand ing and unequalled performance!
Get the dua l advantage of ga in tra nsmit
ting- ga in rece iving.

Model CGT·144 (illust rated )- Easy in
stallation, no holes to d rill , with the Hus
tler heavy duty t runk lip mou nt. Sup
plied co mplete with 17' RG·58/ U ready
fo r installation and use.

Model CG-144- coli near antenna sup
plied with 3/8"-24 base to fit a ll stan
dard mobile ball mounts (mo un t or cab le
not supplledl .

Onl y Hustler gives you exceptio na l
reports, lowest SWR, broadest bandwidth
and optimized performa nce o n each
band. Choose from either med ium o r
high power resonators for you r favorite
bands. Get q u ick band change or easy
garaging with the Hustler fold over mast.
Matching devices not required ; use any
co nvenient length 50 ohm cable. Choose
Hustler , the major ity favorite!

MODEL 4-BTV
Wgt .15Ibs..

FIXED STATION
TRAP VERTICAL

40 THRU 10 METERS

the~4·BTV

has
everything

one setting for
total band -----:
coverage

• Lowest SWR-PLUSI
• Ba ndwidth at its broadest I SWA

1.6 to 1 or better at band edges.
• Hustler exclusive trap covers

"SpriU " extruded to otherwi se ]
unattainable close tolerances as- !
sur ing accurate and permanent
trap resonance.

• So lid one inch fibergl ass trap 0
forms for opt imum electr ica l and
mechanical stability .

• Extra heavy duty alu minum
mounting b racket wit h low loss
high strength insulators.

• All sactions 1 %" heavy w all , h igh
strength aluminum. Length 2"5" ,

• Stain less st..t clamps permitting
adjustmen t without damage to t he
aluminum tubing.

• Guaranteed 10 be ... ierl: assembly
of any multi-band vertical.

• Antenna ha s 3/8" ·24 stud at top
to accept RM-75 or RM-75S
Hustler resonator for 75 mlrter op
••t ion when d esired .

• Top loading o n 75 meters for
broader bandwidth and higher r.
diation efficiency I

• Feed with a ny length 50 o hm
coex .

• Power capability- fu ll legal limit
on SSB and CWo

• Ground mou nt wi t h or wit hou t
rad ia ls; roof mo unt wi th radials..
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I think it is about time we stopped insisting on exams and spen t a lill Ie
ilion' time trying 10 interest amateurs in It'arnin~ about new Ihin ~s
because th ey an' fUll.
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Docket 20282 is just another
attempt by the FCC to get incentive
licensing to wo rk. There was no legiti 
mate excuse for proposing or putting
through the incentive licensing rules
and I see no ne fo r this docket either.

The whole idea of fo rcing amateurs
to go down to the FCC and take
exams to get higher classes of license
serves no usefu l purpose. It wastes a
lot of time for the ama teurs who have
to study the theory and code requ ired
for these tests and it wastes t he license
fee s invo lved . Passing a test p roves
very litt le - it certainly doesn't make
better operators - it doesn't make
mo re hams - it doesn't deve lop exper
imenters - it just wastes t ime and
effo rt,

Not one ama teur in a hundred is
prepa red at any mo me nt to pass an
FCC exam - every one of us has to
get ou t t he books and study for a
while before we are up on the material
in the tests - and th is is because there
is no way for the tests to be consistent
with real life . Passing a test is passing a
test - it does littl e to help an amateur
as an amateur.

The fact is that amateu rs who are
interested in CW get to be good at it.
Those interested in ATTY learn abou t
that - a nd no amount of questions on
an exam about RTTY will aid the
learn ing process. I th ink it is about
t ime we stopped insist ing on exams
and spent a li t t le more time t ry ing to
interest amateu rs in learning about
new th ings because they are fun .

A few years back we had just two
c lasses o f ham ticket - t he begi nner
or Class B, and the Advanced or Class
A. Oh, yes , t here was a Cond itional ,
Class C, for t hose over 75 miles from
an FCC office. That was the same as
the Class B. The fact was that prac
tical experience in those days showed
us rather clearly t hat t here was little
to be gained from the Cl ass A exams
and we co uld have done just as well
with one single class of license. Many
of the Class A amateurs wore their

tick et as a badge of honor and were
absolute ly insufferable about it .

So here we are today with six
classes of license and t he prospect of
two more being added to the list . For
what? One look at th e FCC regu la
tions tells us that this whole intri cate
construct ion is absolutely against the
most basic rules - the very fou nda
t io ns set out in 97 .1 - the basis and
purpose of amateur radio . Unfortu n
ately not o ne amateur in a thousa nd
has read over th e rul es.

So here we are about to set up a
new license class - a Communicator
Class. Do we have any evid ence at all
t hat a code-free t icket will accomplish
anyth ing benef icial? What is it that
the FCC wants to accomplish with
this new license? The language is
vague , but apparently one rationaliza
t ion is that this will magically bring in
thousands of new amateurs . Another
is that the restructuring will repa ir t he
faults in the incent ive licensing regula 
tions which have failed so miserably.

We've been publ ish ing the FCC
figures on license exams in Hotl ine for
the last year and they show very
clearly that about 80% of those who
flunk the ha m test d rop out over the
written exam. not the code . The fact
is that code has been a negligible
deterrent fo r those trying fo r ham
licenses - so what is there to gain by
getting rid of it? Not much , it would
seem.

But what about Japan where a
no-eode t ic ket has resu lted in over
300,000 am ateurs? Surely that is
proof that a no-code license will d rag
'em in by the tens of thousands?
Sorry , but the main reaso n they have
so many ama teurs in Japan is because
t he clubs are o rganized and give
classes in amateur radio, complete
with licenses for those graduating.
There is no indication that the success
o f ama teu r radio in Japan has any
co nnect ion wi th the no-eode aspect. If
eve ry ham clu b in t he U.S. had classes
fo r beginners and the me mbers were
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HOTLINE
HEADLINES

FCC proposes automat ic indentifica
tion of t ransmitters using ASC II code
(docket 203511 . It would apply to

just about all services other than
amateur (including CB).
Call letter change docket. companion
to 20282 restructuring docket, held
up by FCC staff losses.
North Carolina/Te nnessee repeater
feu d (16176) could seriously affect
repeater regu lations for whole
country .
Immigrants and visitors may no w take
FCC ham exams as a result of a new
law (93·5051-
New CA31 30 o p a mp mo sfetlcmo s
chip de tailed - also lM 1808N ditto
chip.
Ove r 5000 VH F Engineering t ran s
mitte r strips so ld to date - plus over
800 of the walkie-talkie k its.
CB ad vert ised o n TV in prime t ime to
b uild up CB market - gets f ree ads as
public service - so where are amateur
rad io ads?
Police o ppose CB patrols as possi ble
vigi lante groups.
l adder hassle on towers resolved in
favor of amateurs.
Can adian Amateur Radio Federation
(CA RF) recognized by Canada DOC 
AR R L loses anot he r battle to keep
tight cont rol of Canada in U.S. hands.
Get a receipt! Amateurs in NY
indicted for receiving stolen rigs
bought at hamfests.
FCC st rikes at CBers - cites 75 in
Little Rock, 104 in Cleveland.
OST super bloope r - virtually direct
copy of old 73 article is aST feature
for January and February.
Chronex watch - a computer on the
wrist - invented by ham.
Amsat reports 87 cou nt ries using
Oscar 6 so far - 18 WAS certificates
awarded - almost 3000 contacts
reported to them. Oscar 7 much
better than 6 and certain to give
program a big boost.
Ham movie avai lable from PARC 
the adventures and misadventures of
the club during Field Day 1971.
Deasers report ham biz holding well 
sales only held back by delays from
manufacturers.
ITC Mu lt i-20()() be ing tes ted at 73 HQ
- considerable enthusiasm generated
over this 5700 CW/SSB/ FM synthe
sized rig.

no t just a sma ll part. Remember also r---------------,
that a good part of the experimenta
tion on some of these modes has been
done by the Techs. Taking 2/3 of the
hams off of experimental modes of
transmission is hardly advancing skills
in the technical phases of the art.

No Code?

Letters coming in from happy users
of the 73 code cassettes indicate that
most amateurs are able to learn the
code from scratch and get to where
they can pass the five word per
minute test in a matter of three or
four hours - with one hour being par
for learning the letters and numbers.
Data is still coming in on the time it
takes for 13 per, but apparently is is
quite short using the new blitz tech
niques of the code cassettes - running
about 10 hours o f practice.

Considering the uses of the code,
perhaps the advocates of no-eode
should reth in k. Our CW bands are still
quite active - most of the satellite
contacts are via code - we use code
for identification on RTTY and
repeaters - code is used for most
DXing on VHFs and moon bouncing.
Code is not yet dead .

When I set up the amateu r radio
structure fo r Jordan I set it up with a
f ive word pe r minu te code exam 
but none beyond that. I figured that
those who like CW wou ld develop
t heir sk ills and that t hey wou ld get far
mo re interested in CW if it was not
made a b ig ogre. Time has proven me
right o n th is.

Though it mi!ttt be t raumatic fo r a
lot of o ld time rs, I'd like to see o ne
sing le class of license in the U.S. I'd
like to see o ne with a 5 wpm code test
and a theory exam about like that fo r
General. Bey ond that those interested
in RTTY will learn about it - those
into SSTY will d itto . " etc. Learn
ing is fu n and studyi ng fo r exams is a
pain in the lower bock ,

Let's throw out docket 20282.
We don't need classes of license to

keep amateurs out of our bands - this
just puts off the day when aRM
forces us to invent and pioneer new
techniques which will be of value to
the world. We pioneered SSB and
NFM, the two of today 's most used
communications modes, and we can
pioneer new and better systems if we
are permitted to experiment.

T h e proliferation of repeater
councils and frequency coordinating
committees for repeaters proves to me
that we can run amateur radio our
selves without any he lp from the FCC

Connnued o n pllll" 140 ~~~~,- --l

•

If (,H'r~ ham d ub in Ilw U.S. had
da""ses for b('~nl)l'n< and the
mt'rnlwr!l were out f)("atin~ til("
bU.'llu"llo for newcomers, w("'d ha,.-("
tens of thousa nds of IIf."W ama
teurs over here too.

Taking away the franchise for
Techs, Conditionals and Generals to
operate on ATV, SSTV, RTTY,
Touchtone, Fax, and all the other
innovative types of modulation is
flatly against the whole concept of the
ru les. Remember that this affects
about 2/3 of the licensed amateurs,

Taking 2/3 of lilt" ham... off of
t"Xperi lilt"n IaJ 11100("11 of Iran.....
missio n i.. hardl~- advem-i ng l"kill ...
in Iht' ff'd lllit"aJ I'ha'~"!1 of tilt" arl.

If the clubs would get out there and
t rain new amateurs we would have no
problem with dropping numbers - no
need for any no-eode license - no fear
of CB - no worry abou t all those
virtua lly empty ham bands that we
know we are going to lose for lack of
use - no panic over the vacant 220
MHz ba nd - the almost inactive 10 m
ba nd - the vast silences on six meters
- the quiet which has descended over
t he botto m two MHz of the two
meter band - and so forth.

out beating the bushes for newcomers,
we'd have tens of thousands of new
amateurs over here too .

Unfortunately, only a small frac
tion of our clubs have classes for
newcomers and a great many clubs
actively discourage youngsters from
coming to meetings. If the clubs I've
visited in New England are any
criterion, very few clubs are making
any effort to attract h igh school kids
- and it is the 14 and 15 year a ids
which are ou r major source of new
hams.

Against the Rules

Let' s take a close look at the ru les
- in particu lar 97.1 , t he basis and
pu rpose of the regulations. Just one
part of 9 7.1 has to do with the
regula tions and only the regulations
that is 9 7.1c and , as the only rule
hav ing to do with the purpose of the
rules, it shou ld have constitutional
power for the FCC.

This section says that the rules
should provide for advancing skills in
both the communications and tech
nical phases of the art. How does that
square up with docket 20282? The
docket is a clear miss on this and as
such should be considered as unconsti
tutional and should be thrown out.
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Thanks to tilt" bootle~t'rs.. low fl)i ng o n maneuve rs so metimes It'd to
high tl )-ing on Sa turday nights ...

WILD BLUE YONDER
CARLSTROM FIELD, ARCADIA,
FLORIDA, 0800 15 NOVEMBER
1922,

This morning flying instruction
started. Each Cadet was assiqoed to a
fly ing instruc tor and not one fa iled to
draw the best instructor on the field. I
drew Lt. To mmy Claude. He was a
tall, affab le fe llo w who used the
" fo llow me" method of instruction.
His idea was t hat if a student became
proficien t in air work, and had a good
feel of the ship, take-offs and landings
would come more easi ly.

T he planes used for primary
instru c t io n were Curtiss JN6 H
IJe nnlesl wit h 180 HP Wright
Hispan o -Su iza engines. T hese p lanes
were used for t raining during WW1
eq uipped with 90 HP Curtiss OX5
engines. They had two open cockpits,
front for instruc tor and rear fo r
stu de nt. T he Hisso Jennies were very
easy to fly and had practica lly no bad
habits. Of course, like any o ther air
p lane, if they " ran out o f air" (stalled)
they came right down.

While I was busy p racticing win9"
overs. figure 8s, rolls, loops, side slips
and other air work, Lt . Claude would
watch for any cars crossing the prai rie.
If they stopped and hid a package
u nder a mesquite bush he would mark
the spot on a map. A few times we
were lucky enough to spot a boot
legger caching some of his liquor load
near a p lace where we cou Id land. T he
Claudes lived in the same apartment
house we did so the next Saturday
evening we would give a party,
inviting 9Jests to come and bring the
food.

About the sixth or seventh morning
of my instruction, Lt. Claude told me
to go to the hangar supply room and
get two shot guns, ammunition and
hip boots. He said that the lesson this
morning would be duck hunting. T he
p rairie north of Carlstrom was dotted
with small ponds that were quite
shallow and surrounded by high roads.
They provided excellent cover fo r

4

migrating ducks. He landed near one
of them but the meadow was too soft
so the ship stuck its nose in the
ground and the propeller went the
way of all nose-over props. Claude
said not to worry, that soon someone
would spot the tail of Olo; ship in the
air. Su re enough it was only about 15
minutes before Lt. Hez McClelland
came ove r low. We pulled the tail of
our ship down and pointed to the
broken wooden propeller. He left and
was back again in about half an hour
and landed on some nearby higher
grou nd with a new propeller and
installation too ls. In the meantime
Claude and I had each bagged a couple
of ducks from the pond. It took us
abo ut 4 5 minutes to remove the o ld
prop hu b and insta ll the new pro
peller. The Claude tax ied the ship to
firmer ground, I got in and we were
back at Carlstrom in ti me for lunch.
Lt. Clau de got the officer's mess
cookee to pluck and dress the ducks
so the Clau des and Greens had wild
ducks for d in ner that evening.

In sp ite of a ll the extracurricu lar
act ivit ies, Claude soloed me after
about eight hours dual and hunting
instruct ion. I must have been a trifle
ove rconfident because at about my
tenth solo landing I leveled off a bit
high and ended up with my nose in
the ground, tail in the air and a
broken propeller. This made necessary
another hour of dual time with a new
instructor - Lt . Umpstead. Lt. Claude
was not available as he was in the
hospital as a result of a slight miscal
culation of his own.

It seems that Lt. Claude had flown
a OH4B (DeHaviland with Liberty
engine) to Fort Myers. about 40 miles
south, to pick up two majors who had
cracked up there earlier in the day and
bri ng them back to Carlstrom. His
crew chief went with him. They got a
late start back, the two majors
squeezed into the rear cockpit, with
the crew chief out on a wing strad·
d ling a strut. In those days field
light ing fo r night landings consisted of

a few lights on the ha ngars that dimly
lit the field a short d istance in front of
them. By the time Claude got back to
Carlstrom it was dark and he ev idently
did n't allow for the extra load he had
aboard, for his wheels hit a d ra inagp
ditch at the edge of t he field . That put
the DH ove r on its back to ssing out
Claude and the two majors and killi ng
the crew chief. Claude sustained a
broken leg and numerous cuts and
bruises while the two majors were
only bruised and shaken.

The rest of the primary flight train
ing was uneventful as far as accidents
were concerned. I practiced landing to
a mark (1805 and 360s) acrobatics and
other air work, formation flying, cross
country trips and night flying wit h
periodic instruction and checks to
make sure I was not developi ng any
bad flying habits.

Ground school terminated on
February 18th and from t he n un t il
my departure for Post Field on May
15th my only duties consis ted of
flying. I passed all the nume rous
check flights and was glad to be
checked out to fly DH4Bs. I also got a
small amou nt of t ime in some WW1
single seater fighte r planes suc h as
Nieuports, Seeds, SE5s and Thorres
Morse Scouts. The Nieu ports were
d ifferen t fro m the o ther planes I had
flown in that t hey had a rotary engine
(t he ent ire engine revolved). These
eng ines had o nly t wo speeds - o n
(fu ll speed) an d off. There was a
coupe button on the to p of the
control stick that, when pressed, cut
off the ignit ion. When you were
coming in to land you had to keep
giving the engi ne spurts of power in
order to keep it from quitting alto
gether. Same thing when you were
taxiing. My total flying time at
Carlstrom Field was o nly 68 hours.

When we got ready to go to Post
Field about the middle of May, Cleo
and I found that we had arou nd 250
cans of food I had brought home from
Carlstrom during my ei!flt months of
duty there (213 of my ration
allowance} . We couldn't take them
with us so we sold them to our
landlord for $25.

Special Orders :73, HQ Carlstrom
Field dated 13 May 1922 sent Cadets
Fredericks and Conerton along with
us to Post Field, Fort Sill , Oklahoma
by train.

Next month I'll te ll you about
several Carlstrom Field incidents that
were worth remembering such as: The
time I caught a whoopi ng crane, the
time Art Smith managed to total 5
Jennies at one time, the way one

73 MAGAZ IN E
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lieutenant followed orders to quit
drinking, and others, including our
method of getting frogs' legs for
dinner. Also, in one word or less I' ll
cover the enriching experience of a
t rain trip from Arcad ia, Florida to
Lawto n, Okla homa.

FCC NEWS
220 MHz CB

COMMENT OF IMPORTANCE

The fo llowing comment on docket
19759, written by the immediate
predecessor of Walker, is of immense
importance and a copy of this letter
should be sent to your coneessman
and your Senators just to back up the
comments that have appeared in 73 to
the same purpose: Someone appears
to have been bought - is that reason
enough for a new service to be inst i
tuted? And the proposed Class E CB is
a who le new service.

Dear Chairman Wiley:
I wish to point out to you that the

Commission will commit a very
serious error if it adopts the course
proposed in Docket 19759 and as
urged by the Office of Telecomrnunl
cations Policy in Acting Directo r
Eger's December 27, 1974 letter to
you.

In case you are no t familia r with
my qua lifications to make such a
statement, I was the Acting Chief of
the Commission's Amateur and
Citizens Division at the time of my
retirement in 1971, after working 20
years in that area of regulatory
act iv ity . Prio r to that, I was in the
allocations Branch of th e Commission's
Frequency Allocation and Treaty
Division and engaged in monitori ng,
inspection and intelligence activities in
the first years subsequent to my
errotovrrent by the Commission as a
Radio Inspector in 1940.

Former Commissioner E. K_ Jett's
dream of cheap two-way radio com
munication for peop le in all walks of
life seemed like ly to become a reality
when the Citizens (Class 0) Service

APRIL 1975

grew so rapidly in the sixties when it
was established on the 27 MHz fre
quencies taken from the Amateur
Rad io Service. However, the Bu reau
Chiefs responsible fa iled to heed staff
warn ings that thi s Citizens band
would soon become an unmanageable
mess if not adequately policed. As a
result of the Commission's neglect,
the Citizens Service Class 0 operation
has become a shameful dis!1ace . While
the Commission's recent sampling ex
perience with its three field "CB"
enfo rceme nt teams indicates a poten
tia l answer to the esta blishment o f the
discipline necessary for a useful
Class D se rvice, only t he
actual app lication of an all-out effort
will prove the Commission can, and is
willing to do it!

In the face of the foregoing, the
Commission's Docket 19759 proposes
a new Class E Citizens Serv ice again,
as fo r Class 0, taki ng freq uencies
away from the amateurs. Even though
a potentia l of several mil lion licensees
is estimated by the Electronic ln
dustries Association, no concrete,
proven means of maintaining dis
cipline is assured or promised and the
Notice vaguely refers only to
., .. . examining a number of various
proposals ..." (for reducing Class 0
violations! and to the intent that
..... abuses of its Class 0 rules, and
assoc iated enforceme nt problems,
shall [not] be extended to this new

. "service.
lt appears that your Chief Engineer

is in a big hurry to create a new
monster by amending Part 2 of the
Rules to allocate frequencies for "it"
before he knows how "it" will be put
together or how to con trol itl WHY?
Are you and your fellow Com
missione rs wil li ng and able to commit
the fu nds t he Chief of the Fie ld
Bureau wou ld need to mainta in the
disciplined radio service Mr. Eger
hopes it would be? If so, why does
your Safety and Special Radio Ser
vices Chief propose in Docket 20120
to expand the Class 0 27 MHz fre
quency space through rule amend
me nt s whic h are expected to
.....enhance the potentia l of t he
Citizens Radio Service to provide ade
quate and efficient radio Cornmunica
tions provided licensees comply, on a
voluntary basis; with our Rules"?
(italics added for emphasis) At least,
in this latter proceeding, the Com
missio n and some of its staff appear to
believe it advisable to re-examine
..... t he Commission's ability to
regulate the Ci tizens Radio Service in
the public interest, the Commission's

ability to adequately enforce its re~·

lations, and the ability of licensees
and others involved with the Citizens
Rad io Service to use t he Service in a
matu re. responsible man ner ."

Mr. Eger's letter observes th at
" Est imates of the indust rial activ ity
contribution of such a service suggest
a market size app roaching half a
billion dollars per year .. ." and that
" . . .a larger public need for radio
justifies the foregoing reallocation."
How, when and where has such a need
been demonstrated to O.T.P. o r to the
Commission? Comments by prospec
tive users on the Docket 19759 pro
posed Class E Service is so light as to
be insignificant. In t he absence of any
demonstration of need, it would
appea r that the sole benefit to result
from Class E would be to the elec
tronic industry which hopes for a new
market for equipment. Currently, tens
of t housands of newcomers to
Cit izens Radio operatio n find their
purchase of equip ment is wasted
because the chaos wh ich prevails on
Class 0 Channels prevents t heir opera
tion for legitimate purposes. Is it in
the public interest to further prime
the electronic industries' economic
pump from money obtai ned by hold
ing out a false promise of useful
communications to the general public
via the proposed Class E Service? In
the face of t his, it seems st range that
some staff members in O.T.P., 0 .0.0.
and F.C.C. are pushing so ha rd for th is
Class E proposal.

Mr. Chairman, I urge you and your
fellow Commissioners to weigh this
matter very carefully and consider all
pertinent informa tion before you
decide the Commission's course.

Sincere ly,
Wi lliam S. Gre nfell

Before the Federal Communications
Commission, Washington, D.C. 20554.

In t he Matter of

Implementation of the
National Environmenta l
Policy Act of 1969

Docket No. 19555

ORDER
Adopted: January 22, 1975
Released: January 24, 1975
By the Commission:

1. The Commission has before it
four petitions for stay of the effective
date of its rules implementing the
National Environmental Policy Act
(FCC 74·1042, 39 F.R. 43834,
December 19, 1974). The petitions
were f iled on Ja nuary 14, 19 75 by t he
Ame rican Radio Relay League and on
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A1909 17
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8 1946 20
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8 1971 22
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81996 24
A2009 25
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A2034 27
82047 28
A2059 29
X2072 30
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FCC EXAMS AT
ROCHESTER

The FCC will conduct amateur
radio examinations at the Western
New York Hamtest. In Rochester,
N.Y., on Saturday, May 31st for
General and higher class licenses.
Exa minatio ns requiring a code test
(13 or 20 wpm) will begin a t 10 am.
Those not requiring a code test
(adva nced class) wi ll begin at 1 prn
Applicat ions shou ld be sub mitted
with t he $ 4.00 filing fee no later than
May 23rd to the FCC , Room 1005
Customhouse, Second and Chestnut
Sts. Phi ladelphia, Pa., 191 06. Appli ca
tions should be marked "For examina
tion at the WNY Hamfest ."

A co mple te Hamfest informational
mailing along with a copy of the
program will be sent to a ll on the
ma iling list around April first . To be
included on the list, just send a card
to WNY Hamfest, Box 1388,
Rochester, N.Y. 14603.
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0059.1
0154.0
0054.0
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63. 4
77.1
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ru les. If construction of a particular
anten na tower carries with it conse
quences which are sign if icant for the
environment, the public interest wi ll
be served by preparation and Com
mission consideration of an environ
mental report, and the burden on the
applicant is only that which is appro
priate under NEPA. If construction of
a particular tower does not carry with
it consequences of sighificance, o n the
o ther hand, the burden of preparing
the repo rt is very slight and processing
o f t he app lication will no t be delayed .
The subm ission of reports co ncerni ng
towe rs of vary ing types and heig hts
during the period In w hich the
environmental rules are being reco n
sidered, mo reover, will provi de an
improved factual basis for considering
which of the many projects
authorized by the Commission should
ultimately be subjected to routine
environmental processing. The peti
tions for stay submitted by Communi
cations Properties, Inc., Midwestern
Relay Company, and Teleprompter
Corporation are therefore denied.

Federal Communications Commissio n
Vincent J. Mu lli ns Secreta ry

January 15, 1975 by Communications
Properties, Inc., Midwestern Relay
Company, and Telepromp te r Corpora
tion. The effective date of the ru les is
January 20, 1975.

2 . The Relay Lea~e asks that the
rules be stayed until the amateur
license application form (FCC FORM
6101 has been revised or supp le
mented to reflect the requirement of
submitti ng an environmental report
with certai n applications and u ntil the
new fo rm has been made widely avai l
able to amateu r applica nts. The
League states that infor mation con
cern ing the size and p recise lo cation
of amateu r anten nas and supporti ng
structures IS not req uired by the
present form and expresses concern
that some 8000 amateur applicatio ns
received monthly by the Commission
will be rejected or not acted on for
want of a statement that the faci lities
to be operated by the amateur app li
cant under his license are "minor"
within the meaning of the environ
ment rules. As the Leasu e states and
as we are ful ly aware, it wou ld be rare,
indeed, for an amateur operator to
construct an antenna tower which is
300 feet in height or which would for
any other reason be a "major" action
within the meaning of the environ
me ntal ru les. In this respect, we note
t hat structures of 200 feet in heigh t
require av iatio n hazard clearance,
whe re info rmatio n concerning the
height and location of t he structure is
req uired , and the need for clearance is
made known to the Commission, and
that amateur structu res in this cate
gory are a lso rare. It should therefore
be apparent that we do not intend to
reject or hold up amateur applications
for want of a statement that the
facil ities In question are " mino r"
fac il ities. The petition for stay sub
mitted by the Amer ican Radio Relay
League is therefore denied .

3 . The three other petitions for
stay are essentially identical as to
substance and can be dealt with as
o ne. T he peti t ioners request a stay
pendi ng act io n on t heir pet itions for
reconsideratio n. Their princ ipal com
pla int o n reconsideration is that the
rules require that an envi ronmental
report be submitted with appl ications
for the construction of microwave
to we rs of 100 fee t in height and that
similar reports are required for other
towers in most cases only if they are
300 feet in height. We agree that this
disparity is one which should be given
further consideration by the Com
mission. We do not. however, consider
that it is a valid ground for stay of the
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The Remarkable
OwrJe$ Anzrnan 1W82PVH
2159 SeMCoi Dr. E.
Merrick N Y 11566

Yaesu Sigmasizer

You want to go svnthesizer-Fja .
The reality that buying 12 sets of
crystals could have bought you two
synthesizers has finally sunk in. Now,
a new problem . . . which sy nthesizer?
You could get a Clegg Cryst ip lexer or
one of the newer external synthesizers
like the GLB or RP. To add to the
growing confusio n, Yaesu has just
announced the ir new synthesized
transceiver - The Sigmasizer.

T he Sig, as we'll call it , is about half
the height of your common Clegg and
about one inch wider. I t has an output
of 10 Watts and one Watt in low
power . Like the Clegg, it uses some
crysta ls (included) for svnthesizatlon
(say that three times tastll . The Sig
covers 146-147.99 MHz in ten kHz
steps, with a five kHz mod in the not
too distant future . Both the frequ ency
readout and quote 'S' meter are
illuminated . No tuning is requ ired .
You just set the dial to yo ur desired
channel and yo u' re on. From there,
you can operate Simplex (di rec t i o n

APRI L 1975

the d ialed frequency or activate the
RPT button which will automatically
offset your transmitter 600 kHz down
in the 146 range or 600 kHz up in the
147 segment. The Sig has a priority
pos ition into which you can put
crystals for your favorite repeater
making aSY to that channel qu ick
and easy. J ust push the PRTY button.
LEOs are provided to tell you if the
rig is operati ng SM PLX , RPT o r PRTY
and if the unit is transmi tting low
power. Add it ionally , another LED lets
you know when you're t ransm itti ng.
The 200 R has a built -in tone burst
oscillator with variab le time delay,
frequency, and ampl itude , mak ing it
useful for PL and other applications.
The unit comes ready to go with
mo lded cigarette lighter plug and
microphone. No worry about alter
nator whine, as the Sig incorporates a
built-in toro idal alternator wh ine
filter . Antenna troubles? Don't fret.
The Sig has an swr protection circuit
wh ich disables the transmitter at

higher than a 1.8:1 vswr. Unlike
other protection circuits, the disable
mode is made obv ious to the operator
by the transmit LED shutting off one
second after push ing the PTT button.

Setting frequency is simple. Two
concentric knobs do all the work . The
inner knob sets the MHz and 100 kHz
digit, and the outer knob sets the 10
kHz increment . The frequency is then
displayed on the illuminated dia l. No
worry about the readouts burning out
because it ' s mechanic al. Of course,
commo n fea tures like exte rnal speaker
jack and plug-i n mike have not been
fo rgotten .

Time to get technical. The specifi
cations provided with my prototy pe
were, believe it or not, in Japanese,
so 1 took a few of my own. Sensitivity
measured an unbelievable .13 uV for
20 dB qu ieting. Intermodulation pro
ducts were down co mpared to other
transceivers we have tested . This
might be attr ibuted to the Sig's dual-
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an electronic marvel

The Quartz Digital Watch

f il t er design with f ilters in both the
high and low i-fs. A Murata 'E ' filter
keeps things t ight but is easily
changeable to an ' F' i f much spl inter
operating will be done. The Sig's
speaker is bolted to the bottom cover
for min imum vibrat ion at low fre
quencies. Receive qual ity was good
and the u nit's audio amp provided
plenty of push in the noisy mobile.

The transmitter put out 10.1 Watts
at 13.8 volts. I t dropped only to 8
Watts at 11 volts and put out 13 Watts
when subjected to 15 volts. Audio was
good wi t h the provided 600 Ohm
dy namic mike (which is directly inter
changeable with the FT-l 01 B mike).

How many t imes have you missed a
MARS net check-in or an important
sked with that W6 across the country?
In several cases it was probably
because your $19.95 drug store
special thought there were 63 minutes
in an hour instead of 60. I have had
thi s problem on more than one
occasion and I th ink I have found a
cure for it. It's called a quartz digital
electronic watch. These electronic
marvels boast the amazing accuracy of
better t han five seconds a month . My
particular model, an L ED type, lights
up when a command button is pushed
and displays the time in hours,
minutes, seconds and also te lls me the
day and the month (very usefu l during
those lo ng weekends contests).
Operating Princip les

Most of the quartz digita l watches
on the market today operate with t he
same basic principles. Divide t he out
put from a crystal osc illator down to a
one Hz signal to be used to control
several types of disp lays. tn most
cases, the crysta l osc illates between 30
and 1000 kHz (in th is particula r case,
32,768 Hz). This 32.768 kHz signal is
then applied to a divider chain which
divides 32 kHz down to 1 Hz. This 1
Hz signal is appl ied to contro l logic
that routes this 1 Hz pulse to other
divide circuits or counters. These
counters divide the 1 Hz signal into
minutes, hours, days and months
(that's a lot of dividing). The outputs

8

I t looks like Yaesu's done it again.
A synthesized t ransc eiver for the
serious FMer.

Construction-wise, the Sigmasizer is
excellent. Opening the lid, you see
th ree separately shielded su b
assemblies. The rf compartment is also
se p ar ately sh ielded making TVI
virtually non-existent. Operating the
Sig right on top of my Sylvania color
set resulted in slight bars on channel
two. When subjected to t he same test,
my TR22 (one tenth the power)
wiped out the picture.

Temperatu re changes barely fazed
our Sig. When subjected to my mobile
environment, which varies from 20

N. Tenhulzen
720 S. Jupiter
Garland TX 75042

from these counters are then applied
to decoders. These decoders take t he
information that once was a 32.768
kHz signal and transform it into
signals usable in a seven segment
display. All this oscillating, dividing,
controlling and decoding is done on a
single integrated circuit chip about
150 mils square, and drawing only
about 8 microamps.

Most of t he work is done by a
single CMOS integrated circuit con
taining over 1500 transistors (another
amazing feetl . There is even a built-in
provision for increasing t he brightness
of the display when t he ambient l ight
leve l is high. During high light levels,
PC1, a photoce ll, lowers its resistance
causing the integrated circuit to
increase the duty cycle of t he multi
p lexed seven segment d isp lay outputs.
The only other parts in the watch are
the crystal oscillator circui t com
ponents, two 1.5 volt silver ox ide
ba tteries, two comman d switches, t he
display driver t ransis tors and, of
course, the fou r digit seven segment
display i t self .

Put all this toget her and you indeed
have an electronic marvel, guaranteed
to tell you time and date wi th 5
seconds per month accuracy, and to
run for a year on one set of batteries.
Now it looks as though I wi ll have to
f ind a new excuse for missing my next
net check in.

. ..T EN HULZEN

degrees F to about 75 with the heater
on, the Sig never wandered mo re than
300 Hz.

Summing up, the Sig is quite a little
box - versatile, easy to operate, and
offering many features that more
expensive rigs don' t . Don't pass i t up
when it comes you r turn to get sick of
buyi l)g crystals. The price tag? How
about 449 bucks, about what you'd
expec t to pay for a fully crystal led
rice box.

Many thanks to Harrison Radio,
Farmingdale, for providing our test
Sigmasizer.

. ..WB2PV H

Ham Help
This column is for those needing

help in obtaining their amateur radio
license.

I f you are interested, send 73 your
name, address and phone number.

Eugene Neigoff
1120 Algonquin, Ap t . 2H
Schaumburg, 111 60172

Johnnie David Twi ne
T-444ATAF
APO New York 09131

Mr. Will iam Prago
2240 Center Avenue
Fort Lee NJ 07024
1201 944-28601

SPECIAL THANK YOU TO
MY ANONYMOUS BENEFACTOR

I cannot tell you how deep ly I
appreciate your concern for me, as
evidenced by the t rouble you went to
by placing an ad for me in the " Ham
Help" column of 73 Magazine.

I hate to disi llusion you but I am
presently Vice President of Engineer
ing of WSNL-TV here in Cent ral Islip,
operat ing on UH F Channel 67, w it h a
power of 5,000,000 Watts e.r.p. I am
a member of SMPTE (Society of
Mo tion Picture and Televis ion
Engineers), A ES (Aud io Engineeri ng
Society), and a member of the Board
of Di recto rs of the SBE (Society of
Broadcast Engineers!. and have been
engaged in Broadcast Engineering for
a mere 18 years! I have been a
licensed ham since 1956, fi rst as
KN2VGD, and now wi t h Advanced
call letters of K2VGD (since 1957).

I don' t mean to sound ungrateful,
but your concern is not only u nneces
sary ... but . . . unwanted.

P.S. I am very wi lling to render any
assistance to any person who is
interested in obtaining a license.

. . . Edwin T. Karl K2VGD
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73 Inspects Spec Comm
Readers of the ads in 73 may have

been wondering about the new two
mete r F M r igs announced by
Sp ec tru m Commu nica tio ns i n
Worcester, Pa. At that price ca n they
be any good?

We've checked it out at 73 HQ and
we want to report that the rig is not
just good, it is amaz ing. The engineers
at Spec Co mm have applied the latest
and hottest IC chips to FM and the
result is one of the simplest and most
effective rigs on the market.

The rece iver centers on the i-f IC
whic h has a fou r pole crysta l fi lter on
the input and a two pole on t he
output - the result being sharp skirts
wit hout all t he extra images and other
troubles which come wit h going to a
dou ble i-f chain. The mosfet preamp li 
fier and Shottky hot carrier diode
mixer go a long way toward eliminat
ing intermod and adjacent carrier
inte rference.

Most of the transmi tter is contained
in two ICs, including an extremely
effect ive speec h cl ipper/ fil ter which
really makes the 'vo ice fi ll out t he
signal. but wit hout the usua l mu ffled
d istort ion. It sou nds beautifu l.

There are a lot of details which add
up to a remarkable package - such as
all solid state switching (no relay to
defunct or get d irty). a 3" speaker
(which sounds a lot better than the
usua l 2" jobs), the use of TR-22
crysta ls (which are available every
where), a cho ice of six or twelve
channel models (depending on how
many repeaters you have arou nd),
antenna connections on both front
and back of the rig (very handy at
times - it also allows clip-on acces
sories to automatically plug into the
antenna input), and one of the best
acting sque lches we've seen yet.

The accessories help to round out
the system - items such as an ac
supply which simply clips on the back
of the rig ($45) for home use (the
anten na jack fee ds through so you can
sti ll plug in the antenna on the front
o r rear of the rig). The power supply
uses one of the newest silicon-steel
transformers (keeps very cool) .

There is a nicad battery pack which
also clips on the back of the rig.
making it a great five Watt walkie
talkie to sling over the shoulder. The
nicads are hefty and des igned to run
the five Watt rig - not your usual
pen light size ce lls which poop out in a
cou ple of hours .

A 25 Watt ampl ifier clip-on modu le
is also available 1$90) whic h bo th
boosts the power outpu t of the rig
and provides a low-noise preamplifier
for t he receiver.

There is a battery status indicator
on the front pane l that indicates when
it is t ime to stop talking and service

the nicads. Anyone who has over
talked nicads will appreciate the value
of this gadget. The indicator is needed
because the voltage regulator circuit is
so good t hat the receiver never ind i
cates when the voltage is start ing to
run low. Hooking up the rig back
wards won't blow it either, due to a
reverse voltage protector. The final is
well protected from shorts or open
circuits.

The rig is built on two large circuit
boards so everything is right out there
easy to check and service - qu lte a
difference from some of the rigs
whic h take a deformed midget to get
int o.

By virtue of the '975 type of
circui t and direct sale from the
factory, the Spec Comm boys are able
to make the 560 (five Watts six
channel) available for $180. The
twelve channel model 512 is $200.
There aren't many bargains like that
any more.

. ... .
gPft co-

APRIL 1975

"~;"". ..
~. ..

9



BE MY GUEST
Visiting riews from around the g[o[Je.

r

I HAVE MET THE ENEMY
AND HE IS US

WA80GS has asked me to write
about my patent application. I applied
for a patent on a system of Stereo for
the Standard Broadcast Band on June
27th of 1968. In the course of the
followi ng seven years, I've traversed
all the courts.

From t he patent off ice I went to
the Appeals Tribunal. after my app li
cation was rejected on a simple tech
nicality . One of my claims was not in
a one-sentence structural! This is a
no-no. While in the Appeals Court. I
had to write my own brief and submit
t he required number of copies. I had
sent my new claims in a registe red
letter which was si gned for. But for
some strange reason it was not before
the Court when they del iberated in

•closed session (in camera) . I did not
know about this until 18 months had
elapsed. I became angry and tons of
letters were written back and forth.

I decided t o figh t o n. I had a c hoice
of ta king civil action against the
United States o r of going to the U.S.
Court of Customs. The latter won out,
and I thereby waived my right forever
of ta~ing civil action. This is a rule
spelled ou t in USC 145. I lost again
afte r writing and printing 40 copies of
a b rief. The date was March 21, 1974.
I immedia tely asked for a review. The
review was denied May 2B, 1974.

It loo ked like the end of the road
fo r me. I decided I would f ight on. I
wrote the Clerk of the Supreme Court
at 1 First Avenue for an example of a
petition. They sent me a petition to
use as a fo rmat. It was done on 8% by
13 inch paper and dou ble spaced. I
followed this scrupu lo usly, I sent the
fi li ng fee too. T hree days later it came
back with the stamp of the Supreme
Court on it. They rejected it and sent
me a new rule book . The printing
must be done as spelled out in rule 39,
Print shall not be less t han t t -point
type and adequately leaded, and the
lines shall not be mo re th an 4·1 /6 by
0· 1/6 inches, The paper must be of a
certain color and it sha ll be bound ,

JOSEPH M. RICE
vs.

THE UNITED STATES

The front cover told the story
under the general heading of "Joseph
M. Rice versus The United States of
Amer ica" . The argument was now
between me and the Attorney General
and The Justice Department. The
second petition was rejected because 1
had neglected to show why the
Supreme Court had juri sd ict ion in this
case. My answer was that 1 had
ex hausted all t he Federal Courts
belo w. They accep ted th is, and I again
wrote 40 copies of a new petition

with different rules and supplied the
Justice Department with three copies
as "proof of service". The case was
docketed as 74-152.

On November 25, 1974 the
Supreme Court denied the Writ of
Certiorari . I have now lost in every
court in the land. Hopeless? Yes. But
somehow I picked up the pieces an d
found a technicality . The Justice
Department had not filed their brief
in opposition to my petition in t ime.
They are allowed 30 days plus an
additional 20 because it involves the
United States. They had gone over
time by almost a month.

I am presently protesting to the
Chief Justice, Mr. Warren Burger, and
to the head of the Justice Depart
ment. I pointed out that even though
I am not an attorney I do know the
difference between a statute and com
mo n law. I am argu ing that I had to
ab ide by stri ngent rules and t he
Justice Department must do so also.
I've had numerous telephone corwer
sations and our langJage is getting
salty! Like I said in the beginning, I've
met the enemy and he is US!

. .. W4RHZ

Reprinted from Feedttne, Northern
Kentu cky Amateur Radio Club , February ,
1975; submi tted by Joe Burke WA80GS.

I•
We are humdrum, dull and in a rut!

I don't know - perhaps things are just
different today from when I got my
ham ticket (more sophisticeteds) , but
it seems to me some act io n is in order.
What I'm referrin g to is callsign

10

phonetics.
Way back when (circa '54) every

one truly went to great lengths to put
together clever, or odd, or ridiculous
phonetics fo r his (or her) call so it
wo ul d be remembered . Long after you

forgot the OSO and the person, the
phonetics would remain - and if you
heard them again you would instantly
recall. As a matter of fact, almost
every OSL ca rd you got contai ned t he
phonetics used - something I rarely
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Guest Editorial: Counterpoint

FMvs.AM
Response to VE3DNR

( 73 Magazine, February, 1975 )

see today. For instance, I remember
vividly a clergyman I worked on 40
meters about 20 years ago whose call,
WBJAP, I never fo rgot, and, who
signed as "Just A Parson." Fr itz, back
when he used to be W3MC H, was the
Most Cheerful Ham, a set of phonetics
I du bbed him with and which stuck.
Lo is. WBM HF from Cincinnat i was the
Mighty Ho mely Female and Bill, my
blind friend from Etna, Pa (W3TOC)
was the Ti red Old Cowboy. You could
forget TOC, but could you forge t
Tired Old Cowboy?

Today, with some notable excep
t ions (Litt le Queer Vampire, Young
Girl Chaser, Only In America, Charlie
Sends Klssesl , we seem to be afraid to
budge one inch from Governme nt
Suggests We Use.

It is high time the chains of verbal
bondage are smashed.

Undou bted ly, with very little
thought, you can do much better than
what fol lows. However, fo r you r con
sideratio n, I offe r these random possi
bilities: Hot Rotten Nasty , Tired Used
Nash; Some Ki nda Queer; Uncle Sam's
Cousin; Uncle Tom's Cabin; Poo r
Yellow Fig, American Car Tester;
Sou th Eastern Yankee; Hippy Yo Yo;
Mighty Shcta Whiskey; and on and
on. Used for instance as : This is
W3 HYY, the Hippy Yo Yo.

So me ca lls are impossible to do
much with and some merely lend
t hemselves to such ribald though ts as
to be better left alone. If my cal l was
W3GF Y I probably would have lo ng
ago bee n thrown off the air. Then
there are those calls with X's in t he m
which are really deadend streets right
away. Beyond Never Xray Unicorns,
where can you go?

The FCC insists t hat you use your
ca ll with pho net ics o nly if co nd it io ns
warrant . I say nonsense. (With all the
sta t ions we have o n the repeater no
body can be re mem bered anymore
with help.l Believe me, it is much
easie r to know that Fr itz is the Cold
Blooded Vampire or the Chocolate
Bagel Vendor ...

So let's get our imaginations work
ing and get so me li fe into those
hackneyed letters. And maybe some
o ne will come up wit h a better o ne
tha n the best one I ever hea rd 
p robably 15 years ago - mo bile in
N.Y., where a fellow let it all hang out
and K2HMJ became Keeper to Her
Majesty's Jewels. See - I never forgot!

.. .Jules W3YZE
3 Yaks, Zebras & Elephants

Reprin ted from Tire Modulator. Baltimore
Amateur Radio nub. Inc., January , 197 5.

APRI L 1975

Hey - Wa it a minu te! Let' s forget
about comparing 40 Watt FM t rans
mitters against 10 Watt AM trans
mitters, claims of different an tenna
gains for the two modes, and loaded
statis tics that scream "foul". Let us
look at the receiver, and its band
wid th.

Looking at my copy of " Amateur
Single Sideband", Collins Rad io Com
pany , 196 2, First Ed it io n, I find a
chart comparing FM and SSB o n page
11. figure 1·5. Unfortunately, the
signal to noise ratio at the crossover
point is not given. We must use a small
amou nt of simple math to approxl
mate the signal levels at which the
performa nce is equal. Please note that
the FM ba nd widt h is given as 12 kc.
the cu rrent commercial two-wav radio
bandwidth , and that for most modern
ama teur repeaters, not 30 kc as
remarked on by VE3DNR.

The chart on page 7, figure 1-3,
compares AM and ssa using sine wave
modulation. Let us make a few notes
and add it io ns to the chart , in t he
port ion identified as b lock " E", or,
" no ise vo ltage, arbit ra ry noise power
per kc of bandwidth." Remember, we
speak of equal no ise power per kc of
bandwid th , but we measure voltage.
The figure given for 3 kc bandwidth is
.07 Volt, and for 6 kc bandwidth , the
figure is .1 Volt. By simple calcula
tion, the figure for 12 kc bandwidth is
.14 Volt. If it seems t hat rabb its a re
sta rting to come o ut of t he hat, keep
in mind that twice the referen ce
voltage also means twice the reference
current, therefore a power rat io o f 4
to 1, or 6 d B. For a 3 dB inc rease in
power, a ratio of 2 to 1, the vol tage
inc rease would be the square roo t of
the power ratio, or 1.4 (approx t
mately).

In a modern FM receiver with good
capture rat io , an incomi ng carrier 3
dB above the noise in the FM i-f st rip
wil l qu iet the no ise as hea rd in t he

loudspeaker approximately 20 dB.
Fo r various reasons, an FM ca rrier is
not o rdinarily modulated the fu ll 12
kc bandwidth of the rece iver, but is
usually limited to about two thirds o f
the allotted bandwidt h. This in tu rn
means t he signal to noise rat io at the
loudspeaker is considera bly less than
20 dB, but is o n the order o f 10 or 12
dB. Look ing at the i-f vo ltage level,
this means an input signal of .2 Vo lts
at the FM receiver i-f strip. (3 dB
above the no ise vol tage of .14 votts.)

In the comparison AM receiver i-t
strip, .2 Volts input, with .1 Volt
noise equals 2 to 1 voltage rat io, 4 to
1 power rat io , o r a signal to no ise
ratio of 6 d B. By VE3 DNR's f igures,
th is is about the usable limit. Calcu
lat ing the SSB signal to noise ratio, we
come up with .2 Volt signa l, .07 Volt
noise, o r a 3 to 1 voltage rat io o r 9 to
one power rat io , very close to 9 dB
signal to noise ratio. No surprise here,
as we already knew SS B has a built-in
3 d B advantage over AM.

Extrapolating to ze ro is a dangerous
business, but dropping the signal
levels 2 dB would drop the AM signal
to 4 d B signal to no ise rat io , and by
VE30N R's own reckon ing, t his is the
level of unusa bility. Not having any
accura te figures on the FM threshold
effect, I will assume that a 2 dB dro p
in input signal will reduce the FM
rece iv er recovered signal to no ise rat io
to 5 or 6 dB. o r bare ly usable. Of
co urse, proper speec h processing can
be applied to all t hree modes, and will
help all, but I feel that I have shown
that the FM signal, o n its own, with
out a ny concessions, is at least the
equal, and in some ways the superior
of AM. In practice, full bandwidth use
in FM (using t he fu ll 12 kc receiver
bandwidth ) wou ld far surpass AM ,
and approach the performance of SSB
at the 3 or 4 dB signal to noise ratio . I
myself am lazy enough to want at
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... ZS5GZ

too h igh to be photographed; earlier
no photograph was taken as I had no
camera or telelens available, but there
are three other witnesses besides my
wife and myself who saw the UFO.
My wife looked at the intense bright·
ness of the UFO du ring the first hour
or so , mostly without b inoculars and
she ended up with 'arc eyes' due to
the intensity and brightness o f t he
light. ..

T his is another one of these strange
phenomena. In this case the craft was
close enough for the square port holes
to be seen. T he questio n arises, where
does it come f ro m an d what is it do ing
here? For an answer to th is e nigma we
must look to the ex perts and see what
they have to say. Professor Carl Saga n
o f New Yo rk's Corne ll Un iversity said
in a recent report that a growing
nu mber of scientists believe there may
be life on other p la nets and that we
may receive the ir message in our rad io
te lescopes any day .

The mindbendi ng Uri Gell er, who is
causing shock waves in the world of
science with his re markable feats , has
said that a contact with ex tra
terrestria ls coul d take place o n a large
scale in about three years t ime.

We can but wonder at all this. In
the meantime s ighti ngs like the one
above continue to take place all over
the world! You could help in t he
investigation of this pro blem by
reporting any unusual happen ings
such as the above in the sky, or on the
a ir (such as LVE, see Radio ZS July
74, P 8) by writing to me: ZS5GZ,
P.O. Box 15, Wandsbeck , Westville
3631, Natal. Who knows, you may be
coming up with the missing parts of
the puzzle. These reports wou ld be
sent to MU FON, the Mutual UFO
Network in USA where a panel of
experts are eva luating all these data
from allover the world.

Reprin ted from Radio ZS. Offici310rg3n
of t he SA Radio League, November. 1',1 74 .

deck " situation in t he FM vs. AM
conflict. I su bmit t hat t he FM mo de is
superior in usabili ty, defined as a 10
d B or better signal to noise rat io at
the loudspeaker.

Much could be said about BCI (SS B
isn' t BCI-f ree, it 's just u nintelligi ble to
the non-ham) and power outpu t
eff iciencies, but I rest my case.

.•. WODKU

Again QRZ ... QRZ
at Hattingspruit

The weather report on the evening
of the 13th of June, 1974, forecast
rain for the area. Mr. I. McCa llum, an
engineering draughtsman of Hatting.
spruit , got up at 5 a.m the next
morning, glanced out of the bedroom
window, expecting to see the rainy
conditions tha t had been promised.
Instead of a cloudy sky he saw the
sta rs sh ining brightly and an intense
bright whi te light coming, it appeared,
fro m an o bject in the sky . Cal ling h is
wife to see this u nusual light th ey
both went outside to have a better
look. Mr. McCallum sa id:

" I looked in the di rection of th is
bright li ght thro ugh my 10 ·50 binocu
lars and saw a cylindr ical objec t . It
was about the size of a Boei ng 737,
bu t without wings or tail-fins. I cou ld
not see t he ends because o f the
intense brightness of the light . I could
a lso see a ro w of square portholes in
t he cent re and stro ng white light
beams we re sh in ing fro m these
towards the grou nd. During t he first
hour of observat io n the UFO zig
zagged along at a leisurely pace with
the lights coming from the portholes
shin ing towards the ground almost as
if it was look ing for someth ing! It was
col d and clear, there was no sound at
a ll and it was at a lo w altitude and
quite near till about 6 a.m. After 6
a.m. the craft sta rted ascend ing and
just before sunrise the light from the
o bject was as st ro ng as the morning
star. The ascent of the UFO was
ra ther strange, while seeing it on end
view I could see red lights flash ing
upwards from the body. It ascended
in the direction of these reddish lights
each time a f lash was emitted, and so
it ascended zigzagging upwards. At
approximate ly 6 a.m. the UFO
switched off most of the side lights
from the portholes and after sunri se
the craft could st ill be seen with one
light shining and the sunrays ref lecting
off the body . Fro m 6 to 9 a .m. it was
st ill visible in the sunlight if one was
shown the position but then it was

least a 10 d B signal to noise rat io from
the lou dspeaker, and at this level, FM
clearly su rpasses both AM an d SS B.
As fo r VE3DN R's statement that SSB
or CW is t he only way to work truly
weak signals, I would like to mention
FS K RTTY. It is a fo rm of FM, and
will outperform both SSB and CWo
My reasons for writi ng th is included
his u nfair claim of a 64 to 1 " stacked

•
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Bil1 Auction Near Bo.ton

Saturday April 12th i~ the day 
Eagles Hall, litchfield Street off
Route 12, South Leominster , near the
Leominster Motor Inn - 1pm. Bring
lots of geM and lots of money - take
tbe reverse home. 10% of ~ale~ goes to
the MAR C. Flea market space.
ilvailable. Thts has been a big auction,
growi ng every year. Dig into you r pile
of unused gear and get it into edger
hantk. Come and get some fantastic
bMgajn~ . You' ll find the spillover from
a hundred electronic plants here
plus plenty of ham gear.

10 Timer

Mini-repeater

TT·63A Regenerative Repeater

Rock Solid Tone Encoder ...
simplified

Mother's Day Speci al: LED
Violet Checker

UP
COMING

Fantastic 2m Converter from
K1CLL - plus more o n the
432er

Solid State Burglar Alarm System

W2AOO's Fat Nixie Clock

Slow Scan Hard Copy Machine

More K20AW di gital st uff

Postage Stamp IC Squelch

Simple Approach to Satellite
Communicati ons
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$79.95

61 R ADVANCED SLIDE RULE
ELECTRONIC CALCULATOR

The Rockwell 61R Advanced Slide
Rule can ' handle trigonometric,
inverse trigonometric, logarithmic
and inverse logarithmic functions.
But that's not all. This easy-to
operate electronic calculator
computes roots, powers, reciproc
als, squares, sum of the squares
and more. All this plus a full
accumulating memory.

RESIDENTS OF TEXAS AND NEW
JERSEY ADD 5%. RESIDENTS OF
CALIFORNIA ADD 6%. RESIDENTS
OF ILLINOIS ADD 4% .

NOVUS 4520 SCIENTIST

8-dig it plus 2-digit exponent LED
display slide rule with scientific
notation. Arithmetic, trigonometric
and logarithmic functions. RPN
logic with rollable 4-level stack,
floating decimal, separate storage
memory, Pi, square root, reciprocal,
exchange and change sign keys,
low battery indicator.

SCIENTIFIC CALCULATORS
FROM

TEeD

$99.95

SEND CHECK, MONEY ORDER, BANK AMERICARD NUMBER, MASTERCHARGE NUMBER,
OR AMERICAN EXPRESS NUMBER TO :

A SUBSIDIARY OF TUCKER ELECTRONICS CO .

P. O. BOX 1050
GARLAND, TEXAS 75040

FOR RU SH ORDERS CALL TOLL-FREE 800-527-4642 (IN TEXAS CALL 214-348-8800)
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PRICE - $2 per 25 words for non<om
merciaI ads; $10 per 25 words for bus
iness ventures. No display ads or agency
discou nt. Include your check with order.
Deadli ne fo r ads is the 1st of the month
two months prior 10 publication . For
example: January 1st is the deadline fO(
the March issue whkh will be mailed on
the 10th of Februarv ,
We will be the judge of suitability of ads.
Our responsibility for errors extends only
to printing a correct ad in a later issue.
For $1 exu a we can maintain a reply box
for you.

VERY INTERESTING ! Next 5 big
issues $1. " T HE HAM TRADER ,"
Sycamore, IL 60 178. (Information
abou t our "HAM EQUIPMENT
BUYERS GUIDE" covering equip
ment 1945-75 included. Nostalgia!
Helpful!!
MOTORO LA PAGEBOY, carr ier
squelch on 147.72, .3 mV for 20 dB
charger, Batt $135. Jim Maloney,
2670 Tierra c«, Winter Park FL
32789. Ph 305.678-0244.
Any FOR SALE : Model 15-19 fric
tion-feed conversion it, 513.00, Model
28 style table -stand, 525.00, Model
15-1 9 printer bases, 57.00, Model
28AS R motors, $25.00. Model 28
prin ters, gearshi fts, cabinets, parts,
accessories. SASE for comp lete list.
Motorola T53GKT, Mint, $225.00.
Antique tubes. Lawrence R. Pfleger,
P.O. Box 21956, Milwaukee WI
53221.
" FM BASH", DAYTON, OHIO While
at Hemvention. come relax with us at
Imperial House North, 9PM til?,
Friday , April 25. Prize drawing at
11PM featuring ICom 230 and much
more. Free admission, snacks, COD
bar, entertainment, tables fo r ladies.
Miami Valley FM Ass'n., K8SNJ, 725
Parkview, Dayton, Ohio 45403.
CRYSTA L PACKAG ES with t he pur
chase of any 2 meter FM radio. Write
for our deal on the rig of your choice.
Factory authorized dealers for Collins,
Regency, Drake, tcom, Atlas, Alpha,
Kenwood. Tempo, Ten-Tee. Swan,
Clegg, Genave, Standard , SBE Mid 
land, Hv-Galn, CushCraft, Mosley,
Hustler, plus accessories. For the best
deal around on HF or VHF gear, see
us f irst or see us last, but see us before
you buy. Write or call us today for
our low quote and become one of t he
many happy and satisfied custo mers
of Hoosier Electroni cs. R.R. #25. Box
403, Terre Haute, Indiana 47802.
18121 894 ·2397.
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STATION Identification col lectors,
swap cassettes of loca l PBS, 2 mtr
rptrs. and BCB. Arnold T imm, 3207
4th St. N. Mpls., Mn 55412 (SASE
Mpls, listl.

FOR SALE Colli ns 315·1 5300.00
Ca II after 6PM Eugene Rhodes
WB 4JCV, 227 Edison Drive, Pensacola
FL 32505. 1904) 453·3844.
FOR SALE. Antique radio collection.
Includes, Grebe Synchrophase, Philco
51 1, Kllster 6-0, Several A-K models.
Contact Ernest Prince, Rt 2 Fairwood,
Union, SC 29379.

575 PLUS U.P.S. buys a Deltron No.
1980 de power supply - variable 0-15
V dc, 0 to 10 Amps with voltmeter
and ammeter. Well regulated. Martin
Shapiro, 1138 Boxwood Rd, Jenkin
town PA WA31FQ.

TECH MAN UALS - $6.50 each:
R·220/ URR, URM·25D, USM·159,
USM-1 6. PRC-l0. Thousands more
available. Send 50t (coi n) for large
list . W3I HD. 7218 Roanne Drive,
Washington DC 20021 .
WANTED - Catalog sheet 1971-72,
Sears, Ward, Admiral, etc. Color tele
v ision and recorder; also certrlvislon
cassettes and matching Sears TV
cheap. W4API , Box 4095, Arlington
VA 22204.

LOG IC PROBE KI T! ... Now a
dig ita l Logic Probe Kit at a realist ic
price. Red, green and yellow light
emitting diodes signa l the presence of
logic levels encountered in TTL digital
circuitry . Utilization of t ransistor and
integrated circuit switching techniques
permit the Digapeake-A to ind icate
logic 1, logic 0 and pulsing circuit
condit io ns. Complete kit includ ing
easy instructions is available now from
Cheasapeake Digita l Dev ices tnc.,
Dept F, P.O. Box 341 , Havre de
Grace, Md., 21078. Satisfaction guar
anteed. Order yours today . $14.95
plus shippi ng. Maryland residents add
tax please.

PUSH-BUTTON TELEPHONE to step
dia ling IC $ 10.00, TCA430 Quad tone
generator 53.00, Memory plane 20k
bits $12.00, Wire - 18-2515.00,18·3
521.00, 20-2 sh ielded jacketed 1300
ft. 529.00. All above stranded, twisted
=26 so lid S10.00M, #30 solid
510_00M. PC Board. Some pieces dis
colored. All G1O. 4%" x 24" x 3/32"
one sided 2/$2.00. 7%" x 16" x 3/32"
$1.50. Following 1/1 6" two sided 6"
x 18" $3.00, 8" x 18" $3.50, 9" x
18" 2/$6.00. Large SASE for li st.
Interested in quantities of some Mas
and special chips. Nothing prepaid.
Doug Craton, 5625 Balfrey Drive.
West Pa lm Beach F L 33406.

SLOW SCAN TV Monitor Kits, Venus
Scientific Model SS2K $235.00 each
wh ile they last. 73 Magazine.

FOR SALE - HT220 - 2 f requency,
2 Wan, slim line, 2 new batteries,
charger, case, bui lt-i n mini-touch tone
pad. Working on 2 meters . $350.00 or
bes t offer. 3 05 ·678-0244. Jim
Maloney, 2670 T ierra Circle, Winter
Park , Florida 32789.

NEW YORK CITY Second Annual
Hall of Science Radio Club Auction
Flea Market Saturday, June 7, at
Worlds Fair Grounds, Flushing L.I. No
sellers commission but 10% fee on
auctioned items. Admission 52.00.
Zoo, boating. childrens farm, art and
science museums adjacent. Field Day
goodies galore. Box 1032, Flushing,
11352.

PHILLI PS CODE, complete copy of
62 pages. 510 postpaid via insured
parcel post. Dr. Hess W6CK , P.O. Box
19-M, Pasadena CA 91102.

SWAN 270 AC/DC 5350. Swan 250C
and 117XC $350_ Kenwood A599,
matching speaker, 2 and 6 meter
converters installed, $300. Gonset
G50 $70. Clegg 22er $125. Drake 2nt
580. Hammarlund HC-10 sideband
adaptor $75. More . 2 12 641-2559,
Colella WA2HQD, 105 18 131 Street,
Richmond Hill NY 11419.

WA NTE 0 L icense Plates. Ham,
motorcycle , perso nalized. U.S.,
Canada, Foreign, describe, Pay 1·5
dollars each. "Automobile License
Plate Collectors Association:' Member
No. 1560, 5015 Albertlv. Parma OH
44134.

NORTHWESTERN Pennsylvania
Swapfest, May 3. Crawford County
Fairgrounds, Meadville. Flea market
begins 10 am (51 to disp lay) Free
admission, hourly door prizes, ref resh
ments ava ilable. Commercial displays
welcome. Indoors if rain . Talk-in
146.94, 146.04-.64 and 29.0 MHz.
Map and details : RAE, Box 844, Er ie
PA 16512.

HAMFEST! Indiana Friendliest and
Lar gest Spring Hamfest. Wabash
County ARC's 7th Annual Hamfest
will be held Sunday, May 18, 1975,
rain or shine at the 4-H Fairgrounds in
Wabash, Indiana. Large flea market ,
technical sessions, Bingo for XYLs,
f ree overnight camping, plenty of
parki ng. Lots of good food at reason
able prices. Admission is still only $1
for advance tickets, $ 1.50 at the gate.
For more information write : Bob
Mitting. 663 Spring St., Wabash IN
46992.
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WANTED: ARRL Handbook T-9er, 6
band CW transmitter or any parts
needed for construction of same.
K7BD, 103 E. Bartlett, Selah WA
98942.

FOR SALE: General Radio Time and
Frequency Standard , including 1101 B
Oscill ato r , 1102A Mul tivibrator,
1102A Power supply, 1103A Sv ncro
nometer, and 11 07A Interp olatio n
Oscil lator. All operating with Tech
Data, rack mounted. Will deliver in S.
Cal. Best offer. D. Blackmer
WA6UNK, Rt 1, Willow Rd, Nipomo,
CA 93444.

FREE MANUAL with purchase of
classic old General Radio 650·A
impedance bridge (with 650-P l oscit 
Iator/amptifierl. Operation and ceti
bratio n guaranteed. Appearance good
or better. $90 FOB Modesto (45 tb .l
or $80 for any unsold af te r June 1st.
Write for specs: Massingill's Mechani
graphs, 2500 Young Rd., Modesto CA
95351.

SELL : Atlas 180 transceiver. Abso
lutely mint condition, used only few
hours. Latest production model with
8 pole filter and new A LC contro l.
$350. Schultz, d o RLC, 30 East 42nd
St, NYC 10017. Call 212·867·5200.
FM·Y OUR KNIGHT TR·108 Com
plete kit . Use xtel-vfo. $19.9 5 ppd.
Check or M.D. Ca li f . res. 6%. Revilo
Color, 4725 W. Washington B L., Los
Angeles, CA 90016.

COMP L ET E QSL Catalog! Hundreds
of cuts, stock and ink samples. Ten
sample QSLs 25(. Corneilson's
Quality QSLs, 321 Warren Street, N.
Babylon NY 11704.

SEL L MANY OLD ham and radio
serviceman type magazines, hand
books, callbooks, texts, etc . SASE for
list. Henry Shaw, 508 Alexander Ave.,
Cape May Po int NJ 082 12.

ANTI QUE RADIO BUFFS. Do you
need a schemat ic for your radio? For
information send SAS E showing make
and mo del number. Joseph C.
Crockett K3KUL, 762 S. Gulph Road,
Kingof Prussia PA 19406.

STANDARD, SR·C-145 Handv-tetkle.
19/79, 25/85, 28/88, 78/18 xtajs

supplied ; one spare with Nlcads and
ten -tee 1 amp supply/charger.
$200.00 W1MBX, 21 Nancy Mae Ave,
Prospect CT 067 12. (203) 758-5858.

FOR SA L E: Hewlett-Packard HP·45
calcu lator in excellent co ndition with
n ic ad s, charger, handbook, etc .,
$ 295 .00. Write Dav id Bonham
WB4HKY, 36 Hilltop Road, Canton
NC28716.

APRIL 1975

DAYTON OH
APRI L 25·27

Dayton is the big one - with about
10,000 expected this year. I t has the
biggest in manufacturers' displays 
the biggest flea market - the biggest
prO!;Tam. If you only get to one
convent ion a year, this is it.

While the major action is on Satur
day, there is so much happening that
day tha t you 'll do well to pull in on
Friday and spend that day visiting the
commercial exhib its. Manufactu rers
and engineers wi ll have more time to
talk w ith you then - and on Satu rday
you may have a tough t ime even
getting close to the booths. You just
might miss some of the fantastic
bargains out in the enormous flea
market, too. Bring money.

The crooks know you're coming. so
be sure to take your rig out of your
car at night - a lot of rigs got stolen
last year from the motel parking lots.
Bol t ing it in better is not the answer 
one gal had her dashboard chopped
out, complete with 2 m rig.

Say hell o tothe 73 staff.

BROOKLYN NY
MAR 29-APRIL 6

The Radio Society of Greater
Brooklyn will hold its first annual
Worked All States Week Contest
March 29 000lG to 2359G April 6.
Winner will be the one to work all
states in the shortest period of time.
Anyone who works all states within
the period wi ll receive a certif icate.
Specia l certi ficate to the Novice who
works the most states and operator
worki ng most states under most
unusual conditions. Number of states
only counts, not number of QSOs.
Logs must include description of your
station and the t ime, date, call and
state of all stat ions worked. Any legal
band, mode or power. Send logs to F.
Grossman WB2BXO, 9519 Ave. M,
Brookly n, NY 11236.

WESTLAKE OH
APRIL 4

Westpark Radiops W8VM auction
Apri l 4 at 8 pm at Clague Park
Cabin-Claque & Hi ll iard Roads in
Westlake . Magazines, surplus gear,
used & new equipment, components,

Ollie Rathburn, Auctioneer. A ll items
can be viewed before sale, coffee &
donuts following.

DETROIT MI
APRIL 6

The Seventeenth Annual SEMA RA
Swap 'N' Shop wil l be held on April 6,
1975, from 8 :30 am EST to 3:30 pm
EST. It will be held on the east side of
Detroit, Michigan at Cannon Recrea
tional Center on East Warren and
Cadieux Avenue.

... continued on page' 16
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SOCIA L E VEN TS from page 15

west of the city. A covered f lea
market, bigger than ever; many great
prizes; group meetings will be fea
tu red. Genera l admission $2.50 ea .
Food at reasonable cost. For flea
market reservatio n and other info
write : George Richards WA4EKJ,
Chairman, RARS Hamfest. P.O. Box
171 24, Raleigh NC 27609.

GRA ND RAPIDS MI
APRI L 24-26

Grand Rap ids Annual Communica
t ion Show and Swap 'n Shop. On the
Mall exhi bi ts April 24-26, 1975. Ham
and Electronic Swap 'n Shop April 26,
1975. At Eastbrook Mall on East 28 th
Street (N .E. corner of M l 1 and M441.
Contact Bob WN8PTM, P.O. Box
2402, Grand Rapids, Mich iqan .

DA YTON OHIO
A PRI L 25

" FM BASH", an annual affair wi ll
aga in be held on the Friday n ight of
Hamvention, April 25, at the Imperial
Ho use North. Sponso red by the Miami
Valley FM Ass' n., it wi ll ru n from 9
PM t il?, and w ill include a prize
drawing at 11 PM, featu ri ng an IC-230
transceiver. Admission to this social
event is free, with snacks and a COD
bar, entertainmen t , ladies' tables and
more. Contact K8SNJ, 725 Parkview,
Dayton, Ohio 45403.

L A MESA NM
A PRIL 26-27

The 11th Annual " Whitey 's Bean
Feed" will be held at La Mesa, NM
near Las Cruces, from noon, Sat.,
April 26 through Sunday the 27th.
Sponsored by Mesilla Valley Radio
Club with "Whitey" K5ECa as chef.
Swapfest , chi li bean feed, beverages,
prizes and " eye-ball" OSOs, free
camper parking on grounds Sat. n ight.
Adults $3.50, k ids $1.50 . Talk-in on
16-76, 52 and 3940 k Hz. For info
contact K5HZH, 1020 Circle Dr., Las
Cruces NM 8800 1.

AMBOY I L
A PRI L 27, 1975

Rock River Radio Club Hamfest.
Sunday, Apri l 27 , 1975. Same loca
t ion as in past year's at the Lee
County 4-H Club Center, Amboy,
Illinois. 1 mi le East of Junction Rt52
& Rt 30, Sou th of Dixon, Illinois.
Advanced Tickets $1.50. Gate $2.00.
Special to April 1, 1975 4 t ickets for
$5.00. Rain or shine, indoor facil ities,
etc . Camping area. Limit 1 table free
per party. Additional tables $5 each
or bring your own. Talk-in f requency
will be 146.94 me.
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SAN DIEGO CA
MAY 2-4

Th is year's West Coast V HF Con
ference wi ll be held at t he Sheri den
Inn on Harbor Island in San Diego on
May 2-4, 1975. Tech talks are sked for
Sat. 3rd, f rom about 9 am to 5 pm;
prize drawi ng; Noise Figure co ntest
Sat eveni ng; A ntenna measuring con
test Sun am Pre-reg is $2.50, hotel
accomos are $2 1 single, $27 dbl. More
in fo will be sent later to those on our
mailing list. Those who don't get one
should drop a line for info sheet, etc,
to Louis N. Anciaux WB6NMT, Spec
Comm Svs, 4519 Narragansett Ave,
San Diego CA 92107.

CONNECTICUT
OSO PART Y

MA Y 3 to MAY 5

Contest period 2 100 GMT May 3 to
0200 GMT May 5. Certi ficates to
highest scorer in each ARRL section
or Province and each Connecticut
county. Special - Worked All Connec
ticut Coun ties certi f icate. Trophy to
highest scoring club entry. For info
wri te Candlewood Amateur Radio
Assn. , clo Donald Crosby Wl EJM, 10
Royal Rd ., Danbury, Conn. 068 10.

CADI LLAC MI
MA Y 3

The Wexsau ke e Radio Club
announces their 15th annual Swap
Shop and Eve-Ba ll that w ill be held
May 3rd in t he National Guard
Armory in Cadillac, Michigan starting
at 9 am. This Swap-Shop is open to all
radio amateurs, CBers and anyone
interested in radio communications.
Lunches wi ll be available at noon and
there is lots of free parking . T ickets
available at the door. All are invited.

ST PETERSBURG FL
MAY4

The St . Petersburg, Florida , Ama
teu r Radio Club (SPA RC) wi l l hold
t heir an nual Hamfest at Lake
Maggiore Par k, Sunday, May 4, 1975.
Tables wi ll be avai lab le fo r sales or
t rad ing of used and Home brew equip
ment as well as home-made A rts and
Crafts items.

GEORGIA 050 PARTY
MAY 10-12

Starts : 2000 GMT, Saturday, May 10,
1975
Ends: 0200 GMT , Monday, May 12,
1975

T he 14th annual Georgia aso
Party is sponsored by the Col umbus
Amateur Radio Club, Inc. There are
no time or power restrictions and

contacts may be made once on phone
and once on c.w. on each band w ith
each stat ion.

For further info contact John T.
Laney , Ill , K4 BAI , 1:'.0 . Box 42 1,
Columbus GA 3 1902.

WEST LIBERTY OH
MAY 18

The Champaign Logan Amateur
Rad io Club will hold t hei r annual flea
market ,and auction May 18,1 975 at
12 pm at the West Li berty Lions Park,
West Liber ty OH. Talk-in on 146.52
and 146.13/73.

Making
PC Boards

Easily
A new ki t for t he stamping and

etching of printed circuit boards is
being successfully marketed by M
Tech Engineering Corporat ion of
Springfield, Vi rgin ia. Probably the
bi ggest stumbl ing block and the prin
cipal reason for the ott-declared (bu t
certainly not proven] decli ne i n home
brewi ng has been a complete lack of
the simple, inexpensive and f lex ib le
equipment required for making PC
boards.

The number of articles appeari ng in
the past year not requiring PC boards
has been mi n imal. T his system con
sists of a series of stamps, a stamp pad
with special resist -ink, and a resist-ink
fiber t ip pen. It is so simp le and fool
p roof that the world's worst klutz can
make high quality professional boards.
One o f the more experimental
individuals we know built a digital
clock , 3 ORP transmitters, a new
front end for a frequency counter and
a prototype VFO - and still has two
thirds of the boule of stamp resist-ink
left .

L ike any system, th is one appears
at least as fool proof as t he fool using
it. One word of caution : Don't put
t oo much force on the stamp when
printing or it will b lob . T LT (tender
loving touch) shou ld be the ru le.

T he 73 staff was qui te favorably
impressed with this product and
found no rea l need for any addit ional
stamps other t han supplied with the
k it .

73 MA GA ZI NE



J. R. Johnson WASH ON
4558 Avenue A #205
Austin TX 78751

Build This

W hy sho uld two meter portable rigs
be so ex pensive or d ifficul t to

build? Believing that they should be neith er,
I set out to construct a 1 wat t walkie-talkie
th at o the r hams can duplic ate in a couple of
evenings' work and at an expenditure of less
th an $50_

How can th at be? Simple and cheap
pre-fab receiver and tran smitter modules
offered by various 73 advertisers can be
used. Most of the design work is done for
you, but you will have to fi nd (or bu ild) a
case, position controls, and perform the
human engineering that will result in a
custom hand-held that you can proudly
claim as home brewed.

The Transmitter

The transmitter fo r this project is the
TX-1 44 kit from VHF Engineering. (1) The
kit goes toge ther in fo ur or fi ve hours, and is
a real pleasure to build and tune up . The
transmitter as it comes has o nly one crysta l
socket, but you can add an a u tboard switch
and more soc kets, if desired, for multi
channel capability. You should order some
xtal s from your favorite quartz grindery
when you send fo r the transmitter. Crystals
are the 12 MHz type, HC-2 5/U ground at 20
pf, Using a multiple of 12, base freq uency
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50 2m H.r.

for 146.94 is 12.245, and 146 .34 is 12.1 95.
In the proto type unit , th e transm itter

strip is attached to the case front by four
copper brackets, 1em wide and about 5cm
long. These were soldered to the circuit
board co rners at one end, and the other end
bent out about 1em and drill ed fo r a 440
mounting screw.

A dyn amic mike is needed to drive the
transmitter, and I found that the surp lus
HA1 (earpho ne) element from a fiel d-phone
handset gives excellen t aud io quality when
epoxied in behind a 1-3/8 inch hole in the
case front. If pocket-size compactness is
desired, the receiver speaker could double as
a mike, but this may require additional
switch complexity and a mike preamp.
Separate speaker and mike were employed in
the prototype unit.

The Receiver
Olson Electronics (2) sells a Windsor

Weather Radio model 2094 which is a small ,
oval, desk-top FM receiver tuned fo r the

•
U.S. Weather Service VHF broadcasts o n or
about 162_55. Some other stores sell similar
VHF monitors at a higher price, and if you
already own one of these, perhaps the simple
conversio n for the Windsor set will appl y.

Disassembly of the receiver will y ield a
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ceiver. I chose to replace the 5k volu me
contro l pot with o ne contai ning a SPST
swi tc h (Olson VC-302 B) . While you are
there, you might also improve upon the
wo rk of the o riginal Chinese assembler.

Of the several units I have examined, each
had electro lyt ic capac itors st icking up on
5mm of excess lead, long loops of ju mper
wire, compo nent leads bent over instead of
being clipped off, etc. Dress up the wiring a
bit, and your receiver will not only squeeze
into a tighter space, but may also last longer.

A word of warnin g: the tuning capacitor
is easily damaged by heat. At the close
approach of a soldering pencil , th at
polyethylene spacer betwee n the plate s will
shrivel up . You wou Id do well to place an
appropriate sized washer over the capacitor
to protect it during these modifications.

Now, wit h a sma ll sc rewdriver or pick,
dig out the wax from arou nd the three turn
rf coils. With a so lder ing iron , melt out
suffic ient wax to allow easy spreading or
squeez ing of the coils wi th a plast ic tool
(save t he wax and melt it back into the coil s
when you arc finished tuning).

Start wi th the osc ill ato r coil, nearest the
center of th e board. Spread or squeeze to
bring the osc illa to r to 135 .8 MHz with the
fine-tune control se t half way . You can tunc
by fo llowi ng the oscillator ou tput on a

tu neable VHF receiver (aircraft-police mon-
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spea ker, knobs, sturdy 19 inch telescoping
antenna, and a compact oval-shaped receiver
board. You might save the nice plastic case
for bu ilding an intercom sta tion or some
thing. Check the receiver for o peration
before you start mod ify ing it. Don 't worry
about the modest audio ou tput, tha t will
improve when you increase the inpu t vol tage
from 9 to 12 V.

Tracing back from the antenna connector
you will find a 9 pF capacito r. Replace it
with a 47 pF or larger. Following that is a
3·turn rf input coil. A seco nd rf coil (3
turns) paralleled by a 30 pF capacitor is the
tuned circuit for the pream pli fier. Melt out
the beeswax and repl ace th is capac itor wi th
a 39 pF silvered mica. Another three turn
coil near th e center of t he circui t board
(paralle led by a 20 p F cap .) is part of the
osc illator. The receiver local oscillator is
slightly tuneable and operates 10.7 MHz
down from the receive freque ncy. Replace
the 20 p F with th at 30 you took from the
prea mp.

Examinati on o f th e tiny schema tic
packed with the receiver shows the 9 vo lt
input line running directly to th e aud io
amplifier, but separa ted from th e rf stages
by a dropping resi stor. The audio sec tion
seems to work quite happi ly at 12 vol ts, but
the other stages shou ld be held below 9 volts
by the ad dit ion of a ze ner d iode (S K3060 or
equiva lent). Th is will fit on the board in a
small space just bes ide the audio interstage
transfo rmer, between it and the oscillator
compo ne nts.

On the u nderside of the circuit board you
sho uld fi nd a ju mper wire between two
grou nd strips . The ju mper ju mps over a third
st ri p that is the negati ve lead to t he rf stages
in the rece iver. Drill a t iny hole (no.60) in
th is st rip about 3cm from the t un ing
capacitor shaft. Drill a no ther hole in the
ground strip that goes to the volume pot
shaf t, 3.2cm from the ce nte r of that pot
shaft.

Mount the zener on the co mponen t side
with the cath ode to ground (posi tive
grou nd). Thi s will allow the use of 9-12 vo lts
input wi th out damaging sensitive com
ponents.

At this poin t you may wi sh to consi der
the switching arrangement of your tran-
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itor) or just by listening for signals on the
two meter band.

If the oscillator will not go low enough
with the coil squeezed tight, then solder that
9 pF capacitor you removed earlier across
the coil on the circuit side of the board . This
was necessary for one of the three receivers I
tuned up on 2 meters.

When you are hearing signals from ama
teur QSOs or from a signal gene rator at
146.5, adjust the antenna and rf amplifier
coils for max imum se nsit ivity. The i- f and
detecto r se ttings should not be changed.
Filli ng the co ils back up with beeswax will
reduce the microphonic speaker-vibration
feedback problem common to cheapie VHF

•rece ivers.
An additional stage of rf amp lificat ion

using a low-noise FET has been successfully
used by the author on the front end of such
receivers, but was not added in this hand
unit. Good circuits for FET preamps can be
found in 73 Magazine (3).

When the receiver is mounted in a metal
case, the ground circuit should be connected
by a short lead to the case in three or fo ur
places about the receiver boa rd. Usi ng
threaded metal standoffs and solder lugs

Inside view of transceiver. Visible are
transmitter (above), receiver (below), dyna
mic microphone, T·R switch on side of case,
batteries in plastic holders, and removable
telescoping antenna.

APRIL 1975

allows for both good mechanical and good
electrical mounting. One rig built exhi bited
self-oscillation before it was grounded to the
case in this fashion .

Once tuned up and mounted in a metal
box, the receiver is stable and unaffected by
hand capacitance. Its characteristic of low
hiss noise with no signal inpu t elimi nates the
need for a sq uelch. I ts small size and low
price ($ 11) make it an excelle nt fi nd for the
VHF builder and experi menter.
Assembly

A si mple, sturdy case for the transceiver

was ma de by fo lding 1/1 6" aluminum into
two "U" shaped pieces that fit together as
shown. Everything except the antenna and
battery clips is mounted in the front hal f of
the case. The case shown measures 22.5 x 8
x 7 cen timeters, bu t as you can see th ere is
still a bit of room left inside.

A more compact design with perhaps a
different battery arrangement migh t yield a
more pocketable transce iver. You might
have an old CB type tal kie gathering dust
somewhere fro m which you could steal a
case. Be sure to disgu ise it so it wo n' t look
CB.

A nice stainless stee l appea ring finish can
be had on aluminum by rubbing it in long,
stra ight strokes with steel wool. The steel
wool wears out (and so does your arm), so
stop occasio nally and rub in some light o il.
The resulti ng fin ish is well worth the hard
work. Deep scratches in alu mi num are diffi
cult if not impossib le to rub out. Pro tect the
new metal surface before bending and
drilling by spraying on several coats of
enamel.

Acetone will quickly remove the pai nt
after it has served its purpose.

T-R swi tching is complicated somewhat
by the di fferent polarity of ground in the
transmi tter and receiver. A six pole double
throw switch was employed, with two sec
tions parall eled fo r antenna swi tching. The
antenna th at comes wi th the receiver is just
the right length fo r two meters. Solder it to
the cente r pin of a BNC connecto r and stand
it perfec tly upright in you r oven. Mix and
pour epoxy ceme nt into the BNC and leave
it overnight at 15D-200F (this is the ONLY
way I've been able to make those dime-store
epoxvs set).
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----G ATE WA Y-
ELECTRONICS

8123·25 PAGE 80ULEVARO
ST. LOUIS. MISSOURI 63130

1314) 427·6116

THUMBWHEEL SWITCHES

STANDARD SIZE· 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE 0.312 x 1.3 x 1.3
10 position decimal $3.00 lKcF=t==t==t==f'i1
10 pos . BCD & cornu. $4.00 ~ ~
10 pos. BCD only $2.75
End Plates (per paid $1.00 7 8
Divider Plates $1.25
Blank Body $ .30 ~ DJJ

All switches are black with white figures
and snap-in front mounting.

60 Volt Center Tap - 3 amp trans
former, constant voltage type with
capacitor. 117 volt pri. Ship wt, 151bs.

$7.95
14 INCH REEL of )1," Scotch Instru
mentation Tape. Ship wt, 7 Ibs. $4.50
FLUKE 873A precision ac/dc differen
tial voltmeter. Ship wI. 20 Ibs.$295.00
BOXER FANS - HiFi Boxer - very
quiet(whisper fan) for equipment cool
mg.
4'12 x 4'12 x 1'12 - 50 C.F.M., new.
Ship wt. 2/bs. $8,50
Mini·Boxer - 3'12 x 3'12 x 1'12 - 65
C.F.M., new. Ship wt.2/bs. $8.50
Front Surface Mirror - 2 x 2'4 x '4.
Ship wt. '4lb. $1.00

APRI L SPECIALS
VHF TV Tuner - Solid State. Ship wI.
1 lb. $5.00
UHF TV Tuner - Solid State. Ship wt,
1 lb. $3.00

Please include sufficient postage.

GATEWAY ElECTRONICS of COLORADO

Visit our new Denver Colorado store located
at 2839 W. 44th Avenue. Phone:
303·458·5444.

VISIT US WHEN IN ST. LOUIS OR DENVER
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End view showing how receiver and trans
mitter are stacked.

The speaker, perforated metal grille, and
a thick sheet of polyethylene were sand
wiched together and epoxied to the case
behind an appropriately sized punch-hole,
Epoxy, when applied to clean, roughened
surfaces and hardened at an elevated temper
ature is sufficiently strong for construction
of this sort. It eliminated a number of screws
and clamps that would otherwise have been
needed to mount the mike and speaker,
detracting from the appearance of the
finished rig.

Speaking of helpful hints, you can pre
vent the wires from breaking off inside those
snap-type battery clips by squirting vinyl
cement into them and letting that harden
up. Eight zinc-carbon AA cells in two
standard holders are used with my trans
ceiver. If you want to buy nicads or alkaline
cells, then you should plan on using 10 due
to their lower voltage under load. Carbon
cells are most economical and last through
six or seven rechargings. The assymetric ac
charger described in 73 (4) has been used
around this shack for charging all kinds of
batteries with excellent results.

The walkie-talkie works well too, and
makes for a quick and easy portable for the
OT repeater-blipper, or an inexpensive intro
duction to Fun Mode for the newcomer.

... WA5RON
References

(l)VHF Engineering 320 Water 51. PO Box
1921, Binghamton, NY 13902.

(2) Olson Electronics 260 S. Forge St., Akron,
OH 44327.

(3) Articles concerning two meter receiver
preamplifiers have appeared in 73 Magazine in the
following issues: (Month Year Page) JUL 67,48;
OCT 68,112; JUN 69,76; MAY 70, 74; FEB 72,
97; MAR 72 , 112; NOV 72, 120; DEC 72, 23; DEC
72,134; APR 73, 27; APR 73 , 93.

(4) Reverse-Current Charging (K8YUC in 73,
March 1970, page 20).
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John W. Kuivinen WB61QSIAL61QS
3426 Duke Avenue
Claremont CA 9171 1

Proof of the

Extraterrestrial

Repeater

T hroughout the histo ry of electron ics
amateur radio has help ed to explain

and understand the phenomeno n of radio.
Hertz, Marcon i, and Lee De Forest were all
pioneers in- radio communications and were
in many ways true examples of amateur
radio operators exploring the unknown.
Now, amateur rad io has shown that intell i
gent extraterrestrial life has visited the
vic inity of earth.

In experiments conducted over a period
of years, it has been demonstra ted that
natural causes are not the only refl ec tor of
radio waves over the earth. A system of alien
repeater satellites relays radio signals around
the earth and to a distant planet in the
constellation Boo tes (Balfo ur, Malcolm,
"Scient ists Atte mpting Contact With Alien
Space Probe Believed to be Orbit ing Earth ,"
National Enquirer, Vol. 47, No. 29, March
18,1973, p. 26) .

Normal 7 MHz sine wave as received without
the phantom repeater operatin g.
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These satell ites derive their power fro m
the sun's energy and especially the higher
fo rms of energy present du ring periods of
high sunspot activ ity. These repeaters work
continuously but are much more act ive
during peaks of the eleven year sunspot
cycle, thus making it appear that all skip
activity is natural in origin.

The proof was determined after careful
research into pulse and multiplex trans
mission methods. Close ex perimenta l obser
vat ion of the received waveform on 40 meter
signals showed tha t many of them were
segmented. Many CW signals would appear
to be noisy on the osc illoscope, but after
close inspection the signal was actually being
pu lsed o n and off very rapid ly. The pulses
were so rapid that the ear could not hear
them and afte r detection and audio amplifi
cation no distortion was present in the
speaker output.

My Heath kit 10 -103 scope has a maxi
mum response to te n megahertz so all
observatio ns were done o n 40 and 80 meters
initially. Later a series of low noise very low
distortion converters were buil t for the
higher bands and all bands showed signs of
the segmented signals.

As can be clearly seen from the exa mple,
t he OX stations signal was be ing turn ed on
and off very rapid ly. At first it was a puzzle
to understa nd what cou ld cause such a
signa l, but later it was eas ily ex plained. The
o nly answer that could fi t all the available
fac ts is the idea of a phantom repeater in
oute r space . The repeater would receive the
original signal, store it in a temporary
memory device, retransmi t it an instant later
o n the same freque ncy, and then go back to

I I . I I

• • J ~ • • J

A signal that has been retransmitted through
the phantom repeater.
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the receive mode to pick up the next
segment. It works very much like break-in
CW bu t much faster.

This effect can be only seen before any
mixing is done in the receiver. The output
waveform of the signal must be seen just
after the first radio frequency amplifier
stage, and, if it was possible, directly out of
the anten na would be best. The scope was
attached to the plate output of the first rf
amp lifier of my transce iver and a high gain
wide band preampl ifier was added to
increase th e sensi t ivi ty of the scope.

It . can be seen tha t the change from
rece ive to transmit is nearly instan taneous
and very many repeater cycles can be seen
on each Hertz of received signal. After the
first mixer stage very poor results are
obtained because of distortion and non
li near amplification in these stages; also the
capacitors and inductors used as LC circuit
elements tend to average out the individual
repeater cycles due to their charging effect.

This discovery offers many answers to
numerous and as yet unexplainable radio
observations. The most obvious is the much
public ized L. D.E. (Long Delayed Echo) .
(Villard, O.G. [r., "Long- Delayed Echoes 
Radio 's ' Flying Saucer' Effect," QST, Vol.
L111 , No.5, May, 1969, pp. 38-43.) These
L.D. E.s occur very infrequently and on ly
under very special circumstances (Villard,
O.G. Jr., "A Long-Delayed Echo AR," QST,
Vol. L1V, No.2, February, 1970, p. 33). It
is easy now to explain them as a simple
malfunction in the alien repeater or perhaps
replays of some special signal that the
central control wanted to hear again.

If a careful analysis of the pattern to the
L.D.E.s can be made it may even be possible
to commu nicate directly with the alien
central co ntrol by knowing what cond itions
they watch for when asking for a replay of a
transmission.

It is also probable that more than one
system of sate lli tes are listening to earth.
The short term L.D.E. (two or three
seconds) is probably caused by a second
relay system in the orbit of the moon . This
short term L. D.E. is most common on 80
meters and is presently being actively investi
gated (Villard, O.G. Jr., "A Long-Delayed
Echo AR," QST, Vol. L1V, No.2, February,

22

1970, p. 33). The time delay from the earth
to the moon round trip is about three
seconds. This time delay would be about
correct for the secondary repeater system.

This initial satellite system is a near earth
Stationary Orbital System (50S). It consists
of three or four satellites that relay all types
of radio transmissions to other parts of the
earth and to the alien central control in the
star syste m of Bootes. The Lu nar Orbi tal
Satellite System (LOSS) was insta lled later
and probably works in the three or four
MHz freq uency spectrum exclusively.

A system such as 50S can expla in mu ch
of the abnormal DX act iv ity tha t goes on in
the amateu r bands. How many ti mes have
amateurs heard signals on the air that just
should not be there? Japan and Europe can
come in well at the same t ime and at a time
when the charts say that it is impossible to
hear either one. It is easy to understand this
abnormal activity now that the 50S and
LOSS systems have been discovered.

The most pressing issue is what we as
amateurs can do about these super "Water
gaters" in the sky. First, all transmi ssions
derogatory to aliens must be banned. We do
not know what they may look like so all talk
of littl e green men or bug-eyed monsters
should hal t. Second, an atte mp t should be
made to analyze these relay sate ll ites. Find
out from the earth what makes their control
system work and perhaps take control of
their functions. It would be then possible to
concentrate their energy in smaller segments
of frequency and have good DX all year
long.

Of course the deflector shields and anti
jamming equipment must be overcome first.
Possible defensive weapons such as pho to n
torpedoes and phaser rays may deter NASA
from loo ki ng at these sate llites too cl osel y,
but with telescopes it may be possi ble, once
the space shutt le starts regular operations, to
see them from outer space directly.

The use of the 50S and LOSS system
may be the next great advancement for radio
since the discovery of short waves. If reliable
worldwide communications without fading
at all times could be achieved, it would be
the greatest discovery in recent history for
the radio amateur.

. ..WB6IQS
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John Gearhart WA0AQO
Sun se t Trailer Court
Columbia MO 65201
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Front panel view of the scanner showing Channel 1 containing the frequency 6.94
(146.94) . Channel select mode is indicated by one LED and the lock indicator LED is
also visible . Photographs by K4CHS/I/I.

Scanning ith a

Synthesizer

W hen first getting on 2m, in a some
what typical fash ion with a co m

me rcia l crysta lled t ransceiver, I began thi nk
ing of a possible next step in upgrad ing th e
station. At th is poin t I see med to h it a
dividin g point: I cou ld either buy or build a
sca nning receiver so I cou ld keep up wi th
ac t iv ity o n t he diffe rent frequenc ies 
thereby being bou nd to the crystal market 
or I co uld go t he syn thes izer ro u te . The
sy nthesizer seemed the mo re versa tile way ,
so I incorpo rated a G LB 400B Channel izer
in my statio n. Since, however, I would lo se
the benefi ts of scanning, it seemed logical to
co mbi ne the advantages of bo th, he nce, a
sca nning sy nthesizer.

To allow for easy reprogramm ing, I chose
a Rando m Access Memory (RAM) as the
basis for the sca nner. The net result is a

A PR I L 19 75

sca nner wh ich sto res e igh t pairs (tra nsmit
and rece ive) of frequencies, and of these
eigh t pairs, selected receive frequen cies can
be sca nned. Provision is also made for o ne of
th e eigh t pairs to au tomatically be incre
me nte d in 10kHz steps over a one MHz
segme nt to effec t ively sweep a se lec ted MHz.
The freq ue ncies are entered into the RAM
from a touch p ad. Three digits o f 7-segment
readouts display th e re ceive and transmit
f re q uency appro priately , and a single 7
segme nt display shows the channel number.
The scanner can also recall a specif ic fre
q ue ncy a t a tou ch of a single button . A
feature to ma ke operat io n conven ien t per
mits th e transceiver's PTT butto n to sto p the
scan, and, in add it io n, a ju mp opt io n pro
vides a pseudo-priority type operation.

As for the important sta t istics, the
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Fig. 1. Block diagram of the scanner in a two -meter station.

scanner use s approx imately $40 worth of
ICs, The touch pad and four 7-segment
displays are the only o ther parts that hurt
the pocketbook and are not as Iikely to be in
the sta ndard [unkbox. The touch pad costs
abou t $8, The entire circuit ope rates on 5V,
but a power supply of two LM309K regu la
tors makes it easily used with 12V,

Theory of Operation

Although the overall schematics are some
what fore boding with 4 1 ICs, the functions
can actu all y be separated into 17 bloc ks and
built on four boards, The scanner is repre
sented in th e block diagram, Fig, 1, The key
elements of the scanner are the shift register
and memory blocks, The remaining circuitry
effects con trol of th ose blocks or accom
plishes special fun ctions, Before reading the
theory of operation , I would recommend
reviewing the section on- operation .

.Memory and Display Board

Let's start with the memory and displ ay
circu itry which is represen ted on the block
diagram enclosed in a dash ed line, ICs16, 17,
18, Fig, 2, are 4 bit, parall el-in, parall e l-out

24

shift registers which allow fo r data man ipula
tio n and entry from both keyboard and
sequence counter (ICs14, 15), The sequence
counter is a Binary Coded Decimal (BC D)
divide-by-ten counter that counts from
00-99, If the seq uence circuit is on, each
time channel 7 is sca nned, th e counte rs are
incre mented, and their outputs are gated
into the shif t registers (ICs16, 17) by a pulse
call ed Sequence Pulse (S P) _ A Read Enable
Low-digit pulse (RE L) transfers the count
fro m the shift registers to the memory
(ICs ll , 12), The shift function of the shif t
registers is used fo r a touch pad entry, When
programming the memory, the touch pad
BCD digit is gated into the MH z digit shift
register (IC18) with the New Word Pu lse
(N WP) , After the NWP, the control logic on
the co ntrol board supplies a shift-regis ter
Mode Control pulse (Me) and a series of
four shift pu lses calle d Clock 1 Pulses (Cl P) ,
The result is a rotation of four bits (or one
BCD charac ter ) in the shift registers (ICs16,
17, 18), This causes the BCD character just
ente re d in the MH z position to appear in the
10kHz position and moves the contents of
the 10kHz to the 100kH z position , etc.

Therefore, as each charac ter is keyed in,
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it appears on the right; o ld characte rs move
to the left. For example, if the frequency
display reads " 069" and a " 4 " is keyed in,
the BCD represen ta tion of 4 (OlDO) enters
the MHz position shift register (J C1 8), and 4
pul ses rotate th e conte nts o f the sh ift
register by fou r bits. The frequency display
now read s 11694."

After the data are ro tated in the sh ift
register, they are stored in the Rand om
Access Memory (RAM-ICsl1 , 12, 13) by the

read enable pulses (REL, REH) . Each RAM
sto res 64 bits, which makes it convenient to
store 16 BCD ch aracters, or eight tran smit
receive pairs. The address in the RAMs is
four bits. Of these three bits are the channel
number in binary (000-111); which is
decoded by IC10 and displayed as the
channel number. The o ther bit of the
address is low for receive and high for.
transmit and is supplied by th e tran smit-

receive sec tion o f the contro l logic. A Light
Emitting Di ode (LED 1) is driven by an
inverter IC6A and serves as the transmit
indicator, i.e ., displays the statu s of the
fourth address bit.

Memory ou tpu t in BCD sets the sy nthe
sizer frequ ency and drives the 7-segment
decoders (IC7, 8, 9) for 'frequency readout.
Therefore, what the displays show and what
goes to the sy nthesizer is alway s identical.
What you see is what you get. Reviewing the
address for each RAM (address lines ABCD,
Fig. 2) is four binary bits; three bits are the
channel number in BCD (0-7) and one bit is
th e tran smit-receive status.

If power to the RAMs is lost, the infor
mation sto red will be lost. Rather th an have
the entire unit o n all the time, I used a
separate unswitched power supply for the
RAMs. However, when the rest of the circuit
is switched, transients occur in the control
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lines for the RAMs. A circuit of ZD and 01
(Fig. 2) disables the RAMS when the power
to the other circuit is turned off by
ungrounding the chip-enable pin of the
RAMs.

Decode and Debounce
The decode and debounce board is

straightforward and consists of a diode
matrix and the new word pulse generator
(Fig. 4). This is designed for a Chromerics
touch pad which gives a low state on the
terminal corresponding to the button
pushed. The diode matrix (Dl-15) decodes
10 lines to 4 BCD keyboard outputs. When a
character is entered, a pulse on any BCD line
or from the zero button initiates a New
Word Pulse (NWP) . The signal from IC2A
fires a dual retriggerable monostable (I C3)
which generates the actual NWP signal. A
gate (IC2B) permits this pulse to pass only if
the key is still depressed, which insures th at
the key depressed for at least the length of
time that the first section of the dual
monostable fires. The capacitance of C1 can
be increased to lengthen the delay of the
first monostable if any bounce problems
occur. The NWP communicates to both the
control board and the memory and display

board that a new digi t has been entered from
the keyboard.

Control Board
The control board (Fig. 1, Fig. 3) is the

brains of the scanner. Refer to the block
diagram (Fig. 1) for the component ele
ments. First, a few general comments: All
gates are 7400 series NAND gates with either
2, 3 or 4 inputs or inverters. The NAND
gates can be th ought of as performing three
functions. Fi rst, they can operate in a logical
AND functi on with an inverted output (as
when both inputs go HI GH the output goes
LOW). Secondly, they can operate as a
logical OR function with inverted inputs
(when either input goes LOW, th e output
goes HI GH ). Third ly, they can be used as
inverters whenever conven ient.

The primary pu rp ose of the contro l cir
cuitry is simply to provide a four bit address
to the memory circuit. It also provid es
shift-regis te r contro l pulses (C1P, MC), a
Sequence Pulse (SP) to increment the se
quence counter, and finally read-e nable
pulses (REH, REL ) to th e memory.

Address Logic
The address is made up of fo ur bits. One
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bit is the transmit-receive status; three bits
make the channel num ber (0-7) in binary
(000-1 11). The th ree bits of ad dress info r
mation come fro m o ne of two sources, the
key board or th e channel cou nter (IC33), and
go to IC39 which is a multiplexer. The
mul tiplexer can be considered as a three-pole
double-th ro w switc h connect ing its outputs
- pins 4, 7, 9 - to either set of inputs as
co ntro lle d by t he level on pin 1 ; HIGH
indicates channel-se lect mode (keyboa rd
inpu t) and, LOW, scan mode (channel
cou nte r input). The ou tput of IC39 goes to
IC31 , wh ich is a latch. The latch stores data
when t he inpu t contro l (pins 4, 13) is LOW,
and it t ransfers da ta o n inpu t co ntro l HIG H.
When in the scan mode, no storage is
necessary , so IC1 9 D holds pins 4,13 HIG H
in scan mo de since IC 19D-1O is LOW in
sca n mo de, forcing its outp u t HIGH. Ho w
ever, whe n a keyboard e ntry is made in
channel selec t mo de, storage of th at infor
ma tion is req uired and accomplished by
using the NWP to gate the data into the
latch. When a key board entry is made, the
NWP is inverted by IC19A. IC1 9 B gates the
inverte d NWP th rough when in channel
select mode. Hen ce, the NWP can serve as
the clock pulse fo r the latch to sto re the
keyboard entry. IC1 9 B inhib its in program
mo de; therefo re , the latch stores or tra nsfers

the appropria te c hannel info rma tio n wh ich
is three binary bits of the fo ur bit address
u sed for t he RA Ms.

Sca n Logic

The scan logic includes th e channe l
cou nte r (IC33, Fig. 3) whic h is used as a-;-8
coun ter and generates the channel number
whe n scanning. The scanning rate is deter
mined by" the osc illa to r consist ing of IC21 ,
Cl0, C1 l a nd R16. The slo w sca n switch
adds ex tra capaci ta nce to slow down the
oscilla to r. Capac itors C10, C11 ca n be
cha nged to su it the bu ilde r. Pulses fro m th e
oscilla tor tri gger a monostable (IC36) . T he
rno nostable generates a relat ively wide pul se
o f about l OOms whe n it is not inhibited by
the signal from the rece ive r sq uelch. The
input fro m the receiver squelc h is filte red by
R10, R11 and C8 and buffered by Q3 so
that IC28C-6 is HIGH fo r signal, LOW for no
signal. If a TTL co mpatible sq ue lch circu it is
used, the filter and buffer can be elim inated.
The o utp ut of mo nostab le IC36 is gated by
IC25B advanci ng the c hannel coun ter
(IC33).

Jump-Hold Logic

One half of IC38 is an oth er monostable
and is kept re triggered by the sca n pul ses
fro m IC36·8. If, however, the squelch opens,
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Cover off view of the scanner with the
memory and display board removed to show
the control board below.
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IC36 is inhib ited and IC38 is not retriggered,
so that after its t ime constant [approx i
mately 5s) its output, pin 4, goes back to
HIGH. If th e ju mp-hold switc h (53) is in th e
jump position, then th e ou tput of IC25A
goes LOW, enabl ing IC36. This, of course .
resets IC38 agai n and the cycle star ts all
ove r.
Mode Control

The mode of the scanner is primarily
controlle d by three switches which are part
of the touch pad. These are the fourth
column digits CD, @, ®, which are Program,
Channel Select, and Scan, respectively . The
switches contro l the two set-reset latches
(IC22). IC228-6 is HIGH in scan mode.
IC22Cll is HI GH in program mode. When
both afo resaid lines are LOW, the channel
select mode is achieved. The output states of
these latches are displayed by LEDs 3, 4,5.
Note that only one current-li miting resistor,
R1 8, is needed, since the latches are inter
locked.

Whil e th ree of the four inputs to the
latches are switch contacts, the reset to the
sca n latch (IC22A·l) includes a fo ur inpu t
gate IC30A. This performs a logica l OR
function allowing any of the four signals to
reset the latch. Pin 1 is low in transmit to
sto p the scan when the Pu sh to Talk (PIT) is
activated. Pin 2 is low during a NWP, so if a
to uch pad channe l is keyed in, the scanner
will revert to channel select mode . Pin 4 is
the channe l select swi tch (Sl -@l. Pin 5 is
LOW in program mode to form the interlock
between th e latches. Several other lines go
from the output of these latches to the
remainder of the circu itry and accomp lish
mode control.

• • •
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Cover off view of the scanner with all
boards in place. Note the top edge of the
decode and debounce board is visible behind
the touch pad, This is attached directly to
the pad with Molex pins.

Shift Pulse Generator
The block shown as shift pulse generator

on the block diagram (Fig. 1) is IC23 (Fig.
3) which is controlled by IC24 and IC34.
IC23 fo rms an oscillato r which runs when
IC23C-13 is HI GH . It is necessary to remem
ber that the shift registers need four pulses
to shift the digit one place wh en a digit is
entered in program mode. If a keyboard
entry is made in program mode, IC24B ga tes
the inverted NWP to IC24D. This sets a latch
(IC24C, 24D). As this latch is set, it resets
IC34 which is used as a d ivide by four
counter and also starts the oscil lator (IC23).
The oscillator output is the Clock 1 Pulse
train (Cl P) and is counted by IC34. Wh en
the counter reaches " 4," pin 11 goes HI GH,
which, by way of IC24A, resets the latch
and stops the oscillato r. The net result
produces a pulse train of four pulses which is
called Cl P_

An output from the latch also controls
the mode of the shift registers, since they
can operate in either parallel or series. To
prevent a timing problem a pair of inverters
(IC28A, 28B) provid es a del ay before chang
ing the Mode Control (Me) line (HIGH to
LOW) from parallel to series. After the pulse
train is completed and the latch resets, the
monostable (I C35) fires, giving a short pulse
to the read-write logic and the new digit is
writte n into the memory.

Transmit-Receive Logic
The PTT signal (LOWfo r transmit) enters

th rough R1 3 to Q2 which serves as a buffer
to the TTL logic. IC29B generates the
transmit-receive status bit which makes up
o ne bit of the memory address (LOW for
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receive a nd high fo r transmit ). The th ree
inputs into th e gate (IC29 B) allow three
signals to force the bit HI GH for transmit.
Pin 3 from the PTT line, pin 4 from the
receive a nd operate--tra nsmit switc h (55),
a nd the simp lex signal fro m IC26B-6 will
fo rce the address bit high.

The si mplex funct ion (Sl -@) copies the
info rmati on that was entered in receive into
the transmit memo ry. Wh en (Sl -@) is
pressed, it activates two functio ns: Fi rst, it
changes the receive-transmit status, to trans
mit, and secondly, it gives th e read-w ire logic
a signal (IC29C). IC26B is used to inhi bit
si mplex opera tio n in scan mode to preve nt
overwr it ing the memory by acc idently
hitting the simp lex button .

Read-Write Logic

The read-write control is made of three
gates (I Cs29C, 29A, 26C). The first, IC29C,
logically O Rs th e three condit io ns that
requi re the memo ry to be put in the write
mo de. T hese are: the write pulse fo r the
seq uencer o perat ion th at goes to pin 9, the
write signal fo r simplex opera tio n from
IC26B, and the write pulse for a new entry
from mo nosta ble IC35. For both simplex
and a new entry , each of th e memories need s
a write pulse, bu t fro m th e sequencer only
the lower order two memories are changed,
so IC29A inhibits the write pulse fo r the
high o rder (MHz) digit me mory in scan
mode. Although I speak of write pulses, the
RAMs are contro lled by read-enable lines.
These write pulses are LOW to write and
HI GH to enable the me mories to read . The
line to the HI GH order (MHz) digit is ca lled
Read Enable HI GH (REH) and th e line to
the LOW order two RAM s is called Read
Enable LOW (REL).

The Sequencer

The seque ncer utilizes IC30B, IC28 E,
IC28D, and one half of IC38. This circuit
gen erates a Sequence Pul se (S P) to incre
ment the seque nce counte rs (I C14, 15) and
to give the low order two memories a write
pulse. When the seq uence r is o n (54), mono
stable IC38 is enabled . IC30B de tec ts the
channel nu mber "7" by looki ng for all
HI GH levels on the address lines. This then
fires the mo nostab le IC38. IC30B is enab led

30

o nly in the scan mode t hrough the pair of
inverters IC29 D and IC28E. Th is pair of
inve rte rs is required for the specia l case
when the sca nner is in channel-select mode
and on channe l 7 and then is switc hed to
sca n mode . Wi thou t t he delay, a seq uence
pulse would be generate d and take place
after th e address is changed.

Lock Logic and Lock Memory

The last blocks are the lock logic and
memo ry. The lock data are ente red fr om
switc hes 51-# and 51-* These signals set and
reset the latc h made from gates IC20A and
IC20B. IC20C logicall y ORs both switch
inputs to create a write pul se for the loc k
memory . IC20D inhibits the wri te pulse
during scan operatio n. The ou tput of the
latch provides the data for the memory and
the o utput of IC20 D genera tes the wr ite
pulse. The lock me mory (IC32) gets its
address fro m t he three channel nu mber bits,
as do the other RAMs, bu t the receive
transmi t bit is not needed, since only 8 bits
of data are stored . The outpu t of th e RAM,
pin 5, basicall y does two th ings: First, it
supplies the signal for IC27D which drives
LED 2 and indicates th e lock status of the
channel. Secondly data also are gated
th rough IC1 9C to fire one hal f of mono
sta ble IC37. This pulse is o nly a bout 300 ns
wide and th rou gh gate IC25B adva nces the
c hannel counter (IC33). Hence, a locked
ch annel is rapidly sk ipped. However, if two
locked channels in a row occur, the mono

sta ble would not give an add it ional pu lse , so
a seco nd monostable (the o ther one h al f of
IC37) is fired by the first and interrup ts t he
data from the memory with gate IC19C.
This allows multi ple loc ked channels to be
skip ped in less than one microseco nd per
channel. Well, that's it ! Simple enough?

Constructio n

Th e builder ca n have muc h fl exib il ity in
lay out and constructio n of this project. At
th is time, printed circui t boards are not
ava ilab le, so I will make so me general com
ments about th e meth od s I found usefu l.

Layou t is noncri t ical. Adequate bypass ing
of t he ICs is essentia l. I can' t emphasiz e t his
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ESC J44JR

$599.00

HEY! This is like two transceivers in one! Fully synthesized
covering 143.5 to 148.5 MHz in 5 kHz increments. Standard 600
kHz offsets up or down automatically! Reverse, simplex and
frequency split allow totally independent receive and xmit
frequ encies, and a priority channel guard tha t switches yo u back
to it as soon as a signal is de tected.

• Se nsitivity - .3Su V for 12 d B sina d, .30 u V for 20 dB q uie t ing
. 20 Walts output
• In ter mo du lan o n. spurious and image 60 dB mi nimum
• 10 pole xtal filter
• Freo ue ncv stabili ty .00 I%
• Built in S-meter and spea ke r
• Independen t se lecta ble priorit y channel

15-B6 River Street
New Rochelle NY 10801

:-'I I 8AN KA~ER I CAR D,
master Charge
'...,,_ e_,

r:

ncy
onco

write for your closest
12\ stocking dealer
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point too much . Each monostable and
counter should have its own .0111F capacitor
across its power leads. These are not shown
in the schematics. I also put an electrolytic
on each board, something in the 100-300 I1F
range. With these precautions, I experienced
no difficulties with transients. There are
many fast pulses in close proximity, so do
use the .0111F capacitors very liberally.

I used microvector board wiring on both
sides, but wirewrap would also be a good
method if the equipment is available.

Decode and Debounce

I divided the circuit into four major
board s. The dec ode and debounce board is
small , 5.72cmW x 6.03cmH (2.1 /4"W· ~
2-3/8"H), by using Molex pins on the board.
It plugs directly onto the Chormeric pad,
thereby eliminating interconnections. The
pad is a 4 x 4 touch pad with 16 output lines
plus a common and can be purchased from
B& F Enterprises as well as other sources.
The dimensions are 7.62cm x 7.6)cm (3" x
3") Refer to Fig. 5, for the pin diagram': On

·,
· "• 6
• 2 '·", 9
, 4'
.#

, ,
• 2, 5
, 4
• 7
• 8• COMMON, .
• 0

don 't forget to bypass. I recommend by
passing all the chips on this board. The
layout is primarily just BCD lines in parallel
for the data and address information as in
the schematic. When making this , layout the
board in such a way that the 7-5egment
readouts can be mounted on the panel. I
used a 11.43cm wide by 6.03cm deep
(4-1/2" by 2-3/8") microvector board with a
11.43cm by 2.54cm (4-1 /2" by 1") board
placed at a right angle to mount the 7
segment displays. Put a 500 I1F capacitor on
the memory power supply (RAMP) line to

•decrease transients associated with turn-on.
.

C~ntrol Logic

The control logic fits on a 4.43cm wide
by 9.84cm deep (4-1 /2" by 3-7/8") board.
There are no major considerations except to
again bypass the ICs. When laying this out,
allow for the larger capacitors used with the
monostables, IC38, and with the oscillator
IC21. Throughout, it may be easier to build
segments of the circuit and test them before
assembling the entire unit. Observe that the
fourth column buttons of the tou ch pad are
denoted as 51 foll owed by circled numerals
indicating the row.
Interface Board

The final board is the interface board
(Fig. 6). This is very small and can be
mounted inside the synthesiz er with 57
mounted on the panel. I mounted a 15 pin
connector on the synthesizer so it could be
easily disconnected and used alone.

SCA ""E R

" .<: "OR MU TO S7 tFROM
SYNTHESIZE R EIO ./ OF GLB

" " TOSS I"
~ TO vee OF BUFFER CHIPS

~
(IC 40,IC41)

4 '"V 8l>, ,,.
FROM IOI( Hz OUTPUT

~
'r

OF SCANNER nc II ) ,
c '"

,
./

~
M,

o '" "4L
4 m 5

~
o

e '"
,

100 K Hz (lCI 2) G
C '"

t,

~
,

o '2'

! MHz (IC131---{: '"
B> eae

BACK VIEW ( BOTTOM)

• • FOURTH COLUMN DIGITS

Memory and Display

The second major board, the memory and Fig. 6. Schematic of the interface between the
display board, is straightforward. Again, scanner and a GLB 400B Channelizer .

an earlier prototype I employed a standard
Touch-Tone keyboard using the switch con
tacts only, but a different decoder has to be
used to convert its 3 x 4 matrix output to
Binary Coded Decimal (BCD), and four
additional pu sh buttons are needed to re
place the extra four buttons on the 4 x 4
Chromerics pad.

Fig. S. Diagram of the pin connections of the
Chromerics touch pad.
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Operation

decreased with slower lockup t imes of some
other synthesizers.

I will say least abou t the receiver inter
face as this wi ll vary much with differe nt
transceivers. If used with some commercial
ones, the auxiliary squelch line may work
directly . The scanner requires a h igh level
when there is no carrie r and ground when
carrier is present. The scanner has a transis
tor buffer, so the signal from the squelch
does not need to be TTL compatible. Many
COR-type circuits have been published and
will be satisfactory for the squelch input.

co
0'

LM309K

LM 309K

c_
ee

r
SWITCHEO
rav

~--r:-"c
C"
IOO.. F

Power Supply

The power supply (Fig. 7) is just two
309 K 5V regulators. One is switched from
the panel (56), and the other is unswitched
to sup ply the memory chips which wi ll lo se

Fig. 7. Schemaac of the SV power supply.

th eir data if power is interrupted. Don't
o mit C15, Fig. 7, as this is necessary for the
memo ry protect circu it.

The entire unit fits into a 7.62cm x
20.3 2cm x 12.7cm (3" x 8" x 5") cowled
minibox if not too much room is wasted. A
15 pin connector is good to allow for
interconnectio ns with the synthesizer. In
making interconnections between boards, be
sure to allow for slack to li ft out each board.

Interface
The scanner was designed to interface

with the GLB 400B Channelizer. Since the
scanner basically rep laces the frequency
select switches of the synthesizer and these
work at digi tal logic levels, there is no
problem with the interface . Hex buffers are
used as shown in Fig. 6. In addition to
providing a buffering action, these serve as
diodes to isolate the scanner from the
synthesizer's own switches when the hex
buffers are turned off. Therefore, the
sy nthesizer can be controlled with its front
panel switches independently of the scanner.

Though I have not used it with any other
synthesizer, a similar interface could be
devised, if switches are digital, with either
buffers or inverters to obtain the proper
BCD levels; if a 10 line switch is used, 4-10
line decoders could replace the buffers. The
primary limita tion wou ld be the lockup time
of the synthesizer. The GLB is rated at
10-20 ms typical, 100 ms max imum lockup
time. The scan rate wou ld have to be

There are three basic independent modes
of o perat io n: (1) Program (2) Channel Select
(3) Scan. These modes are selected by
switches o n the pad, and their status indi
cated by the adjacent LE D indicators.

In program mode, the touch pad func
tions as a means of entering data into the
RAM memory. As a number is keyed in, t he
new number appears on the display in the
right-hand position. The numbers th at were
there previously appear to shift to the left;
therefore, if a mistake is made upon enter
ing, the correct number can be re-keyed in
and stored. If a simp lex pair of freq uencies is
desired, it is necessary to key the number
into the receive frequency; then to uching
the simplex key wil l store the num ber in the
transmit location. If a dup lex pair, however,
is to be programmed, then the transmit
receive and operate switch is moved to
transmit position, and the transmit fre
quency is entered in a sim ilar manner. This
switch is left in the receive and operate
position except when programming a trans
mit frequency, or if it is desired to view the
transmit frequency without actually keying
the transmitter. The channel remains
unchanged in the program mode.

The channel-select mode allows the touch
pad to select the channel, which is associated
with a paired frequency. The chan nels are
designated by channel numbers 0-7 and
displayed o n the panel as Channel, with a
7-segment readout. If the operator desires to
monitor or use a pre-programmed freq uency,
he need touch only the proper channel
number on the pad and the already-stored
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frequency will be disp laye d.
The final mo de is t he scan mode . In th is,

the scanner adva nces th rough th e se lected
channels; as a carrie r is detected, the scan
will stop o n tha t freq uency fo r either a 5
seco nd period of t ime (if the jump-hold
swi tc h is in th e jump posi tio n) o r will remain
until the carr ie r is d ropped (if tha t switch is
in th e hold posi t ion) . The advantage of the
ju mp position is that, if you desire to listen
for a statio n on another frequency wh ich
may not be the common-call frequen cy, a
long-talk ing sta t ion won' t keep you fro m
mi ssing the other call. If th e tra nsmitte r is
keyed in scan mode, the channel remains
unchanged, and the mo de is au toma tically
returned to channel select - the reby pre
venting it from co nti nuing to scan when the
carrie r is dropped. This makes answering a
call o n any act ive freq ue ncy as simple as
briefiy keying the transmitte r, assum ing you
have programmed in the proper assoc ia ted
transmit f requency. To return to sca n mode,
ju st p ress the scan key. Also, if you wish to
go to a specific channel, just press the to uch
key of the channe l num ber and th e scanne r
will auto matically revert to the channe l
select mode and d isplay the keyed-in
channel and correspondi ng freq uency . A fast
and slow scan switc h allows the rate to he
reduced to a speed the eye ca n follow to

inspect th e frequ en cies being scanned . A
proceed butto n ena bles the operator to
co ntinue the scan if it is stopped o n a
channel. When used with th e GLB 400B
Cha nnelizer, I have fou nd that a sca n rate of
about 10 cha nnels per second can be
achieved, so if, for exam ple, 5 o f th e 8
cha nne ls are selected to be scanned, each
cha nne l is checked two t imes a second.

Other featu res inclu de the ab ility to
"lockout" a channel. This is the method that
allows o nly selected channe ls to be scanned.
When a channel is loc ked out, it will be
sk ippe d when scan ning. The loc k indicator

LED li ghts when a channe l is loc ked. For
example, if cha nnels 1, 4 5 and 7 are locked
o ut, th e sca n wil l loo k at channels 0, 2, 3
and 6. To loc k out a channe l, th e " lock"
touch key (the #) is presse d when in eithe r
pro gram or channel-select mod e, and the
lock indicator LED will light; to unl ock a
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channel, sim ilarly, the un lock button is
keyed (the *). Whe n no chan nels are locked
ou t, all e ight cha nnels are scanned, and up to
7 channels can be loc ked out - a useful
situation whe n using the seque ncer.

What is th e seq ue ncer? Well , this is th e
fu nctio n tha t will swee p in 10kHz ste ps, a
selecte d MHz. When th e seq uence r is
switched o n, Channe l 7 becomes a spec ial
channel. Only th e data in t he MHz posit ion
remain s unchan ged, and the 100k Hz and
10 kHz posit io ns are sequentially incre
mented by 10kHz each ti me that Channel 7
is scanned. In othe r words, eac h time th e
channel is " looked at," the receive fre 
quen cy is increased by 10kHz . If a ll the
cha nne ls except this o ne are lock ed o ut,
the n it is repeatedl y scanned. At 10 channe ls
per second, if o nly Cha nnel 7 is being
sca nned, you ca n check a 1 MHz segment for
ac t ivi ty in about 10 seconds; if al l 8 cha nnels
are bei ng scanned , the 1MHz is covered
about every 80 seconds. When the sequencer
is switched off, Channel 7 behaves the same
as all th e other cha nnels a nd ca n be scanned
wit hou t its co nte nts being changed .

Although on first read ing th is may seem
very comp lex, the impo rtant point in o pe ra
tion is that of the three modes of o perat ion
- Program, Cha nnel Select and Scan - it can
be in o nly one mode at a t ime . To put
f requencies in the memory, put it in pro
gra m mo de and the touch pad enters fre
quen cies. In cha nnel select mode th e tou ch
pad serves to e nter the channe l number. To
scan, push the scan butto n and it will check
all the c hannels fo r ac t ivity th at are not
locked . The loc k and u nlock butto ns (the #
and *) allo w you to lock a nd unloc k
channels.
Comme nts

Thi s has been an enjoyable project for
me. Pl ease feel free to write or call me when
ques tio ns ar ise and include a SASE if you
write. Many modifications, del etions or addi
tions are possi ble. Touch Tone could be
added easily wi th the hyb rid tone chi p, fo r
examp le . A modification to add 5k Hz
spac ing is also poss ible . But whatever you
devise I hope it improves your hamm ing.

My th an ks to the man y hams who aided
and abetted the cause and co ntribu ted th eir
time a nd sk ills. I am partic ularly indeb ted to
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NOW AVAILABLE FROM:

JAMES ELECTRONICS

Ie's AND KITS

STEREO DECODERS
XR·1310P PLL Stereo Decoder 3.20
XR·1310EP PLL Stereo Decoder 3.20
XR-18ooP PLL Stereo Decoder 3.20

PHASE LOCKED LOOPS
XR·210 FSK Demodulator 5.20
XR·215 High Frequency PLL 6.60
XR·567CP Tone Decoder (mini DIP) 1.95
XR·567CT Tone Decoder ITO·5) 1.70

FUNCTION GENERATOR KIT
Introductory Offer

-
XR-2206K

H'NCtJOlol Gf'HEfl:AtO'l ll.lT

The Function Generator K it features sine,
triangle and square wave; THO 0.5% tvp.:
AM!FM capability.

XR-2206KA
Includes monol ith ic funct ion generator
IC, PC board, and assembly inst ructi o n
manual.

$19.95
XR-2206KB
Same as XR·2206KA above and includes
external components for p'C board.

$29.95

MONOLITHIC IC'S
TIMERS
XR·555CP Monol ithic Timer
XR·320P Precision T imer
XR·556CP Dual-555 T imer
XR·2556CP Dual Timing Circuit
XR·2240CP Programmable Counter!

Timer

WAVEFORM GENERATORS
XR-205 Waveform Generator
XR-2206CP Monolithic Function

Generator
XR·2207CP Voltage-Gontrolled

Oscillator

OTHER EXAR IC'S
XR·1468CN Dual ±15V Tracking

Regulator
XR ·1488N Ouad Line Driver
XR·1489AN Quad Line Receiver
XR-2208CP Operational Multiplier

$1.10
1.55
1.85
3.20

4.80

8040

5.50

3 .85

3.85
5.80
4.80
5.20

Satisfaction Guaranteed. $5.00 Minimum Order 
1st Class Mail No Charge

California Residents Add 6% Sales Tax.

APRIL 1975

P.O. BOX 822, BELMONT, CA. 94002
PHONE ORDERS - (415) 592-8097
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Don Ki)TVO, for much information and
advice and to Bob Wi)KGj, for building
another prototype.

A possibly unique feature of my proto
type is that when powering it up, the
frequency display usually reads' 73."

PARTS LIST

Power Supply

C3. C4 - 0.22 IlF. 50VDC
C5. C6 - 0 .01 IlF. disk
C14 500pF, 25 VDC, electrolytic
C15 -100pF, 25 VOC. electrolytic
Fl - 2 A fuse
S6 - SPST mi niature toggle switch
Regulators - LM309K 5V 1A regulators

Decode and Debounce

Cl 5 IlF I 25 voc electrolytic
C2 0 .05 IlF disk
01-017 - general purpose diodes
IC 1 - 7404
IC 2 - 74 20
IC3 -74123
Rl , R2 - 22K, Y.W
51 - Touch Pad, 16 key, Chrornetlcs (see text)

Memory and Display

DIS 1-015 4 7-segment minitron display or
7-segment LED*
1C4·IC6 - 7404
IC7-IC10 7447
IC11-IC13 - 7489 or 8225 which is equivalent.
IC14.IC15 - 749 0
IC16-IC18 - 7495
LED 1 - MLED500 LED or your choice
01 - 2N3904 transistor or other NPN switching
transistor
R3, R4 - 10K, YaW
R5 - 22K, YaW
R6 - 15oQ. YOW
ZD - 9V zener, 400mW

*11 LED displays are used add limiting resistors to
parts I ist and schematic for each segment.

Control Board

C7 - 15 fJ.F, 25VDC electrolytic
C8 - 0 .22 IlF
C9 - 300 fJ.F, 25VDC electrolytic
Cl0 - 60 fJ.F , 25VDC electrolytic
Cll - 100 IlF. 25VDC electrolytic
C12 - 500 /IF. disk
C13 - 0 .1 IlF. disk
IC19-IC27 -7400
IC28 - 7404
IC29 -7410
IC30 - 7420
IC31 - 7475
IC32 - 7489 or 8225 which is equivalent.
IC33. IC34 - 7493
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IC35 - 74121
IC36 - 74122
IC37. IC38 - 74123
IC39-74157
LED2·LED5 - MLED500 LED or your choice.
02 - 2N3906 transistor or other PNP switching
transistor.
Q3 - 2N3904 transistor or other NPN switch ing
transistor.
R7, R1B - 150n, % watt
RB, R9, R14 47K, %watt
Rl0 - 68K, % watt
Rll, R13 -:- 22K, % watt
R12 - 10K, % watt R15 - 33K, % watt
R16 - 1 K miniature potentiometer
R17 - 820n, %watt
R19 - 22K, %watt
$2-55 - 5P5T miniature toggle switches.

Interface

IC40. IC41 - 7407 or 7417
57 - 3PDT Miniature toggle switch .

... WAI'AQO

James C. Nordgren WB9BNF
11 00 N. LaSalle, Apt. 1106
Chicago IL 60610

Poor
Man's

BFO
The rain splashed hard against my office

window driven by the well-known Chicago
wind. Meanwhile, back in my apartment lay
the latest issue of 73 Magazine and my
raincoat. However, on my office desk sat a
short-wave receiver, without BFO, and a $2
transistor broadcast-band receiver. The
happy thought occurred to me to use a
harmonic of the broadcast receiver's oscilla
tor to beat with code stations' carriers and
provide a carrier for single sideband recep
tion. I brought the broadcast receiver,
turned on with volume low, close to the
short-wave receiver, which was tuned to a
CW station, and tu ned the broadcast receiver
until a pleasing audio tone was heard from
the short-wave receiver. I found this method
successful with CW and sideband stations on
the 80, 40 and 20 ' meter amateur bands.
Injection level was adjusted by changing the
spacing between receivers. I had so much fun
that I hardly noticed when the rain finally
stopped.

. ..WB9BNF
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Robert L . Harding
RD#2
MidJbury Center PA 16935

Toro;

A n in-depth look at the 88 MHz toroid.

T he 88 MHz load ing co il is so me toroi d.
Not o nly is it ubiquitous and inexpen

sive but it can be bought for about 25¢
almost everywhere . Data on it is not so
ubiquitous, although most ham constructors
seem to have and use these coils in precision
audio fi lters and oscil lators . Presu mably
everyo ne is thoroughly fami liar wi t h t hem;
hence, I recently had to refe r way back to
the RTTY column in CQ March 1961 to
re mind myself that, for series connection,
the center tap is formed by joining the two
wires directly across either barrier.

Even if this article repeats previously
published or easily discoverable information,
the ready refe re nce may assist in more
effective usage of this standard compo ne nt.
It is tedious to strip and co un t turns,
measu re, calcu late, and get the decimal po int
in the right place. On the last one I stripped,
I got the following results:
368 turns #30 wire in each 22 MHz section
736 turns total for 88 MHz. Wire diameter
mikes o ut at 12.6 mil s, incl uding enamel.
Core dimen sions (with fantast ic accuracy
based o n my X-ray vis ion):

od : l "
id: 9/16" to 19/32"
A: 3/16 x 3/8 = 0.07 in .2 (cross section

area)
WA : 0.235 x 10· eire mils (wi ndow area)

P: 13rr/1 6 = 2.55" (mean magnetic path
le ngth)

A PRI L 1975

Eve n if the val ue A is ph ysi cally correc t, t he
effective core area will be somewhat less,
depend in g on t he rat io of magnetic material
to e mpty space withi n the core structure.

Once this information is known, strippi ng
the windings from these coils is the wrong
way to go. Better, we can remove or add
turns to make a precision inductor with any
value of inductance, possibly up to 400
MH z. This task is made easier if we first
pre dict the total turns required , halve this
nu mber to work on each sectio n indepen
dently, and account for the 368 original
turns. If adding turns, we simply splice a
#30 wire of the appropriate length , includ
ing slack fo r final trimmi ng, onto th e o uts ide
end of each winding. Inci dentall y , 100 turns
str ipped from my coils measured 9 fee t long;
progressively more wire sho ul d be allowed as
the winding deepens. A po psick le st ick
notched at both ends makes a fair ly good
shuttle onto which the appropriate length of
wire is first wound before passing it through
the toroid window.

To tal turns required can be estimated
from th e empirical eq ua tion : L = 3.2 N2

IlA/10· P 'where P = ln., A = in." , L =
Henrys and 11 is permeability. At first, this
seems to tell us very little, because 11, A and
P all depend on unknown core material and
geometry. Ho wever, using the data that 736
tu rns yie lds 88 MHz and rearrangin g the
equation to solve fo r IlA/P (t rea ted as o ne
consta nt) we obtain:
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Using my values for P and A, we then get a
value of /l ~ 185. This looks surp ris ingly low,
but suggests that the core has fe rrite com
position rather than helicall y wound steel
laminates. I didn't crack mine open to fi nd
out.

The real purpose of th is artic le is to print
the follo win g equat io n (derived by com
bining all constants and solving for N in
terms of L):

N ~ 2482 I L , L ~ He nrys.
Now we can choose au r L and calcu late

N, the total turns. The reader may verify
that the equatio n works for the 88 MHz
coils and each 22 MHz sect ion. Now it is
clear why series inductances don't just add
whe n they are wound on the sa me core. In

/lA/P
_ (108

) (.088)
(3.2) (736) (736)

- 5.08

other words, to get the most inductance for
your money, wrap all your wire on one core.

Of course, th is equation doesn't guar
antee that a certain N will produce a certain
L in every circu it. That magic nu mber 2482
sti ll involves per meabil ity /l which varies
considerably accord ing to the fl ux induced
by curre nt in the windings. Li kewise, the
original coils have 88 MHz inductance only
under the conditions they are designed for.

Someone out there with access to lab
equipment could do us a great service by
pub lish ing B/H hysteresis curves on these
cores.

Personall y, for just an 88 MHz inductor, I
prefer the potted type . Once upon a time
whe n my scope was work ing, I figured out
the color-coded leads. To connect in series,
connect either yellow and orange together or
white and blue together, this junctio n fo rm
ing the center-tap .

...HARD ING

Voltmeter Switch Q uiz

299,9.50....

o
o

o
o

o

o
Fig. 2.

. '00 -,

In Fig. 2, 300V would be applied to a
300V meter. This would work but all inputs
to the meter switch would have to be read
on a 300V or higher scale.

o
o

Fig. 1.

o

,..,

B elow .a~e illustrated three possible ways
of wtrmg a voltmeter selector switch

One has a serious handicap, a second would
wind the me ter needle into a hairspring,
while the third would work nicely . The
internal resistance of the meter is son in
each case. Can you separate the sheep from
the goats?

Fig. 3.

In Fig. I , due to lack of curren t flow, the
switch end of the resistor is at fu ll supply
voltage and 300V de would be applied to a
1V de meter. This will not contribute to the
life of th e meter.

Figure 3 protects the meter and at the
sa me time maintains high sensitivity for
other ranges and functions.

...WA\lABI
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PA resi den ts add
6 % sa les tax.
Include $3 s h pg.

carrier diode mixer
eliminates i ntermed

The hot
v irtually
pro blems.

Speech processing for clean
sharp audio with plenty of
punch!

Features
• Uses inexpensive TR-22 xtals •
Reverse polarity protection. Final tran
sistor fully protected . 3" speaker for
good sound - Front and rear ante nna
jacks . 146.52 cryst als supplied . Clip
on accessories • Electronic T/R - no
clicking relay . Battery voltage ind ica
tor - Ceramic microphone - non
stealab le • 12 dB speech clippi ng •
Fantastic squelch circuit - fast •
MOS F ET front e nd - very lo w inter
mod • Trimmers o n all crysta ls •
Modular construction - Extremely easy
to serv ice . Versatile - over-sho ulder 
mobile - base .• Incred ibly sharp i-f ,

·, The fIRST
re 2m transceiver

The state of the art has moved ahead!

Buy factory direct and SAVE!d(\)'> 

100% Moneyback Guarantee· (~~l\'l \O, e)

100 days full Warranty )' 0 \\

$179 95 SpecComm512 $199 95
5w 12 channels

Spec Comm 560
5w 6 channels

BOX 140, WORCESTER PA 19490 (215) 584-6469

SPECTRUM COMMUNICATIONS

Accessories:
Clip-on battery pack - Nicad - com

plete with charger, whip antenna and
carrying strap - heavy du ty Nicads
(not those penlight size cells) . Clip
o n and automatically co nnects .
$79.95 (BP-1)

Clip-on ac supply - auto maticall y inter
connects when you clip on - uses
newest ty p e high effi ci ency
transformer and IC regJlator. $44.95
(AC-1)

Clip-on 25 Watt amp li f ier - auto
matically connects to power and rf.

o

Fully protected fro m short ed o r
open antenna. $84.95 (BA-1)

Synthesizer in the works - also clip-on .

Xtals (any frequency ) $4.95.
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DA TA SIGNAL SCORES AGAIN
NOW WELL ESTABLISHED IN THEIR NEW FA·
CILITIES THE SUCCESSORS TO DATA ENGl·
NEERING ARE LEADING OFF WITH BOTH EX·
CITING NEW PRODUCTS AND TIME PROVEN
FAVORITES. YOU CAN DEPEND ON DATA
SIGNAL FOR THE FINEST IN AMATEUR RADIO
ACCESSORIES.

AUTOMATIC TOUCH TONE DIALER
Now, by the push of a single button you can auto
matically dial up to six separate 7·digit telephone
numbers. All solid state with automatic PIT opera
tion. Can send telephone number only, or repeater
access code plus telephone number automatically.
AD6 Sh. Wt. 2 Ibs. without keyboard 99.50
AMD-6 Sh. Wt. 2 Ibs. with keyboard 119.50
Factory programming of # s 7.50

DELUXE REPEATER AUTO PATCH
The auto-patch your club will be proud to own. It's
complete in every aspect. Two 1-4 digit access codes.
one } -4 digit disconnect, rotary dial or regenerated
Touch Tone output, dial-in capability. "1", "0" and
numerical disconnects, ID by-pass. audio monitor,
keyboard, digital readout, plus many more features.
Send for brochure. Rack mount only.
RAp·I0l Sh. Wt. 15 Ibs. 549.00

TOUCH TONE REGENERATOR
Give your Auto Patch users and the telephone ex
change a break. Now all touch tone digits received
by the telephone exchange is from ONE touch tone
standard and not from a multitude of individual
pads. Regeneration eliminates miss-dials caused by
pads with off-frequency tones, incorrect amplitude
adjustments, improper tone length, split tone bursts,
etc. Includes complete 16·digit decoder plus rotary
dial capability. PC board and rack mounting available.
DCR·71 PC 249.00 Rack 325.00

sn. Wt. 2 Ibs. Sh. WI. 8 Ibs.

REPEATER AUTO PATCH
It's complete - a single digit access/disconnect
Auto Patch facility. All you need is a repeater and the
phone line. Complete with automatic disconnect. dial
in capability, two way audio monitor plus remote
control. When used with a rotary dial exchange,
Data Signal's DPC·121 dial converter is also required.
P.C. board or Rack Mount available.
RAp·2 PC 99.50 Rack 149.50

Sh. Wt. 2 Ibs. Sh. Wt. 8 Ibs.
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INC.

Rack 219.95
Rack 239.95

Sh. Wt. 10 Ibs.

PC 149.95
PC 169.95

Sh. WI. 2 Ibs.

TID-126-12 12 digit
TID-126-16 16 digit

ANTI·FALSING
TOUCH TONE DECODER

Now, a true anti-fa Ising decoder, immune to high
noise and voice falsing. 12 to 16 digit capability.
Single 5-volt power supply. Heavy duty transistor
output. Complete p. c. board or standard 19" rack
available.

ORDER TODAY OR WRITE FOR COMPLETE DETAILS

TOUCH TONE PADS
Standard size 12 and 16 digit Touch Tone Pads. Au
tomatic PIT operation with Ph second transmitter
hold. Self powered via internal 9V battery. Audio and
PTI outputs. TIP·I and TIP·2 also has low volume
audio monitor for acoustically coupling of tones to
microphone. Zero quiescent current. Operating tem
perature -20'F to +150·F. R. F. proof.
TIP-1 16 digit 3 ' x 5 112 ' x 1112 ". Sh. v«. 2lbs. 79.50
TIP·2 12 digit 3 ' x 5'h ' X Ph'. Sh. WI. 2lbs. 59.50
TIP-3 12digit2'!.'x411.'xl lh ' Sh.Wt.2Ibs. 59.50

Successor to Data Engineering, Inc.

TOUCH TONE TO DIAL
PULSE CONVERTER

Don't let the lack of a Touch Tone telephone exchange
prevent your repeater club from going auto-patch.
Convert 0·9 TI digits to Bell System compatible dial
pulse code. Uses anti-fa Ising IT decoder, 64-digit
memory and solid state pulsing. Starts dialing on
first incoming digit. Memory will not overload. Cancel
function. '" and # output provided for control pur
poses. PC Board and rack mount available.
DPC·121 PC 195.00 Rack 285.00

Sh. Wt. 2 Ibs. Sh. Wt. 10 Ibs.

TOUCH TONE
KEYBOARD/ENCODER

The smallest, thinnest keyboard with built-in touch
tone encoder. Only 1,4 " thick. Completely self -con
tained, designed for mounting directly to hand-held
portables. Operating temperature -20'F to +150·F.
R. F. proof.
DT-4M Miniature Encoder 2 11. " x 3 " x II. " 89.95

Sh. Wt. I lb.

2212 PALMYRA ROAD, ALBANY, GA. 31701

912·435·1764



Murray Green K3BEQ
5 730 Lockwood Road
Cheverly MD 20785

The Inside Story
•

R epeaters are made not born. Th eir
inception, development, activation and

conti nued operation take a lot of work,
money, ti me and plain old guts on the part
of t he relative few who maintain the m. I say
"few" because in the final analysis t here are
only a few who are tec hnica lly co mpete nt to
"stic k" their fingers insi de a repealer and
make it tick ; competent enough to organize

Dan Addis WA 3TUF, past presiden t of the
GMRA, Inc.
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an assoc iatio n th at has high standards of
operatio n, provides pub lic service support to
local governme nt, keeps its user/members
happy a nd motivated and has co ntrol
statio ns capable of providing construct ive
crit icism wi thout alie nating the feeling of
the user. The Green Mountain Repeater
Association Inc., is such an organization
serving the Washin gton D.C. and surrounding
Virginia/Maryla nd areas and is the largest
Repeater Association in Maryland . A title
that took hard work. Here is its story .

Inception

The GMRA was first conceived in
October 1971 at the York PA annual ham
fe st. It was here th at 5 local Marylanders
decided to put a 2m autopatch repeater on
the air to se rvice the Washington D.C. area.
All had many years of experience in amateur
radio and their own personal ex pertise in
organization, technical ability, legal affairs,
public relations and opera tio n. Collectively
they had " all the makins" to form a first
rate repeater association.

Development

A site was soon selected overlooking
Washington D.C. yet high enough to spread a
strong signal into surrounding northern
Virginia and Maryland. The frequenc ies

73 MAGAZINE
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UARTZ
walches

Large bright LED displayeAd
justs automatically to ambient
lighteSingle button
oparatl one Displays hours,
minutes, seconds, month and
daye Perpetual calendar
changes date automatically for
28,30 and 31 day months

." .~ .. ... ... . .

..
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GUARANTEED 3 YEARS
Available in Gold or Rhodium

WATER RESISTANT, SHOCK RESISTANT, ANTI-MAGNETIC

special ham price $.49.95

Ex tra set o f batteries with each watch

Attractively box ed

Delivery from stock

CHECK, Mo ney Order o r Bank Americard acceptable.
Dealer inquiries invited.

C I~IROmel watch co.
418 S. Yale
Garland TX 75042
Phone : 214-272-7506
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146.01/146.61 were fi nally chosen with the
help of the area freque ncy coordinator. This
saved mu ch time and consternat ion and
helped ward off possible infringemen t upon
an already operating or pl anned repeater
system. A 60W Motorola base sta tio n was
procured together wi th a vert ical fiberglass
ante nna, a 4 cavity duplexer and an 80 foot
Rohn tower. We had all the hardware, now
all we had to do was put it all together into
an operating system. No easy chore. Wh ile
the technicians were putting the parts to
gether including control and autopatch cir
cuits, a license was requested and approved.
The call sign WA3KWG was in itially assigned
(followed later by WR3ABC). Finall y, after
500 man-hours of in stall ation, testing,
debuggi ng, invention , frustra tion and more
testing, Maryland's first 2m autopatc h and
The Gree n Mountain Repeater Association
lnc., were activated.

Growth
From the 5 original founders, user partici

pation increased by leaps and bounds. With
in 6 months from the repeater activation the
association had over 100 members. The
repeater satura ted the Washington D.C. area
and news spread rapidly th roughout the FM
community that the 01/61 re peater was
operatio nal with autopatch fac ilities.

Publi c Service
Because of the repeater's very valuable

public service potential, it was decided to
make the repeater available to the local
gove rn me nt's Civil Defense Age ncy. Th is was
a "no holds" "no bar" proposition. The
repeate r was ded icated to public serv ice
exclusively if needed during an emergency.
At the strike of an agreement pen, the local
Civil Defense Agency increased its commu ni
cation potential by over 100 mobile un its
each havi ng direct access to autopatch facil i
ties. The Civil Defense Director was
"damned impressed."

Second Repeater
Well sir, as the mem bership/u ser popula

t io n continued to increase (150 ten months
later) the Board of Directors (fancy name
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for the original founders) started to think
about a second repeate r. Afte r all, the fi rst
repeater was primarily for autopatch and
public service su pport. Why tie it up with
" rag chews," short as they may be,
especially in view of the projected user
gro wth? It was agreed a second repeater
would be planned using the frequencies
28/ 88 with the blessing of the area fre
quency coordinator. It didn 't take long since
these guys work fast. In the summer of 72,
less than one year later, the 28/88 repea ter
was activated. The call sign WA3SFG was
assigned, soon to be changed to WR3ABB
under the new repeater rules. The 28/88
machine also tied to a 4 cavity duplexer and
fiber gl ass vertic al. Talk about growth. Mem
bership jumped ove r the 200 mark by the
winter of 73. That 's over 200 users in a little
over 14 months.

Movie
To further publicize the association and

in partic ular show people how a re peater is
put togeth er, a 15 minute movie with
associa ted dubbed in sound was made by the
Board of Directors. The film was such a
success that it was shown at the summer of
73 ARR L Roanoke Div isio n Co nve ntion at
Reston VA. I'm sure many of you readers
enjoyed the amateur but professional quality
of the movie. It 's something that can be
shown again and again at Hamfests, club
meetings and who knows maybe telev ision.
All you need is a good camera and someone
who has writi ng abilitv, imaginatio n and a
little bit of Cecil B. De Mill e in him.

Finis
When the smoke all cleared almost 2Y,

years later, the association had over 250
members, provided primary communicatio ns
to local Civ il Defense government, 2 active
repeaters, AUTOPATCH faci li ties, affi liation
with local FM repeater counci ls and had a
color/sound movie of its efforts to boot.
Good enough reasons for the Green Moun
tain Repeater Assoc iation lnc., to be call ed
Maryland's Largest Repeater Associa ti on,

. . . K3BEQ
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HAS TWO
IMPORTANT

ANNOUNCEMENTS
TO ALL RADIO AMATEURS

# 1 - FM-DX Now In Production!
This great all new digitally synthesized 2 Meter FM Transceiver

has been so enthusiastically acclaimed by those who have been field
testing the pre-production units that we are sure it's going to be our
all-time greatest. NOW IT'S READY FOR DELIVERY TO YOU!
Phone us (Toll Free) and we will fill you in on the details. See us at
the DAYTON HAMVENTION - You may even win an FM-DX!

# 2 - Direct Factory Sales!
Effective immediately you can purchase Clegg products directly

from our brand new SALES & SERVICE facility in Lancaster. "a.
This new program has been instituted so that we may bring to you
the best in HAM gear at the lowest possible prices and with the best
possible service.

COME AND SEE US IN LANCASTER

or SEE US AT THE DAYTON HAMVENTION

or DROP US A QSL FOR FULL DETAILS.

or CALL US TOLL FREE

_tI!!lJ _
A Division of International Signal & Control Corp.

208 Centerville Rd. Lancaster, Pa.
Toll Free (8001 233-0250 In Po. con (7171 299·7221 Collect
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John S. Hollar Jr. W3JJU
501 2 Sunset Drive
Harrisburg PA 1 711 2

EIGHT
fUNCTION
REPEATER
CONTROLLER

W hen recounting construct ion art ic les
appeari ng th rough the pages of 73

Magaz ine in recent years, it is ev ident that
most of the sma ller scale pro jects could be
strung together o n one piece or several
pieces of copper clad board. With a little
imagination and so me preplanning I decided
to sta ndard ize a construction fo rma t for my
station for ease of construction, circui t
design, testing, up-dati ng and red uced cost.

What started my thinki ng along these
lines was WA4YND's fine art ic le in the 73
Repeater Handbook entit led, "A Repeater
Controller." Th e "plug-in" approach is uni 
versal today except for the fac t that few, if
a ny, a mateurs give thought to th e card 's
e nv iro nment until after the completion of
t he project. Items suc h as plu gs, gu ide rails,
chassis, power and indicators are usu ally
afterth oughts which cost more and require
more fabrication time th an the card itself.

In the September 1970 issu e of 73, Roger
Taylor K9ALD proposed to the ama teur
world the modular approach to construc tion
with his article, "A New Approach to
Co m mu nications Equ ipment. " In th is
artic le, K9AL D suggests the 24-pin edge
co nnec to r as the standard , predesignating
pins and proposing card size and hou sings.
Unl ess a ny thing but the most amb it io us
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project is attempted, most home construe
tion projects would use far less space than
that proposed by K9ALD. Fewer th an
24-pin connec tions are also suggested . In
developing my own sta ndard, I selected the
15-pin one sided co nnector used by W. B.
Kin caid WA4YND because it read ily
expands to 3D-pins by using a double-sided
board. This featu re gives plenty of extra pins
whe n necessary but keeps bas ic projects
simp le.

The meth od is mo st easily employed by
crea ting to your own preference a te mpla te
or worksheet whic h is prep rinted and used in
planning and preparing a ll projects. The
me thod we used was to merely draw, as
accurately as possible, on graph paper, the
card outline and pins, edges and similar
connec ting-po ints, such as a hole for a card
puller. By duplicating several hundred of
these sheets, c ircuits may be pasted up on
the workshee t, or collected u nti l the pro ject
is ready for fabricat ion. WA4YND's basic
card was used because it seemed to be the
correct basic size for most chassis and the
edge connectors (Amphenol 15-p in type
143-015-04 or Cinch 250-15-30 170) are
abu ndantly available from su rp lus at very
low prices.

Fig. 1 shows the work sheet without
circu itry. It will surprise you to find how
many of these sheets will be used in plan
ning, grouping and setti ng up projects. Cir
cuits pulled fro m magazine artic les are then
literally pasted on the worksheet in layout
fo rm, interconnecting various points and
pins using dark ink fe lt-ti p pens. The
finished product is a camera-ready-eopy for
production of the lithograph ic negative
req uired for printed circuit production.

Complicated circuits, one of a kin d cir
cuits, or experimenta l circui ts, may be con
structe d in a similar for ma t with these
add it io nal meth od s:

a) A n "experi me ntal bread boardi ng
card," consisti ng of a large number of
so ldering pads, socket pads and copper ru ns
may be made o n t he basi c card, or:

b) Perforated car d stock with st ic k-on
soldering pads and edge connectors will
produce very fast results ready for mounting
a nd wir ing. At a late r date, when th e card is
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perfected, a more permanent card can be
pro duced and inserted into the works replac
ing the temporary card .

In order to prove that experimental
circuits could be constructed in this manner,
the WA4YND "Inexpen sive IC CW Ider" was
construc ted using perfo rated board as
suggested but in the card format. The
number of specific so lder ing connections

would have mad e a single sided PC Board
very difficult to co nstruct. However, by
weaving barewires in and out of the holes o n
the perforated board and connec ting each
wire to its corresponding sca n generator in
the c ircu it, thi s new layout enables the
identifyer to be reprogrammed .

A case shoul d therefore be mad e to begin
to th ink about the method , whic h should be
called th e Taylor Co nstruction Meth od
(TCM) for its or igi na to r, for rad io ama teur
pro jects for the followi ng reasons:

1. Materials and supplies come cheaper
when o rdered in larger qua n tit ies, use pred ic
table amounts of reactant, and can be cut to
size with a min imum of waste . (Two cards
may be construc te d fro m a si ngle 7" x 10"
piece o f PC Stock. )

2. Most eve ry c ircuit for which a layout
has been included ca n be supe rimposed on
the standard card .

3. Cards may be replaced, improved,
bypassed, or traded (mailed) with ease and
the "if only I had included" syndro me is all
but eliminate d in constr uc tion projects.

4. Test sets may be construc ted serv ing a
large number of pro jects and can be used
again and again, resulting in improved diag
nostic analysis, and more importantly, more
thorough ex perime nta tion.

5. Extension cables, o r extender cards
may be used to bring an ope rating card
down to the table for clo se scru tiny while
still in the c ircuit.

6. Basic card "frames" may be co n
struc ted and serve as an exce llent way to try
out new cards, or improved circui ts. Al so,
many amateurs duplicate projects entirely
with so me mod ifications and improvemen ts,
thus providin g interchangea bil ity of circui ts.
circuits.

Using the above self-imposed sta ndard,
the Mu lti-Function Contro l Card consisti ng
of " proven circuits" performs a wide variety

APRIL 1975

of fu nctio ns of general sta tion value to the
amateur o r fo r repeater contro l of systems
audio, remote co ntrol o perations and wha t I
call last minute "fudgi ng," whic h is always a
part of interfacing two or more d issimilar
pieces of eq uip ment.

The Card conta ins the fo llowi ng: A VOX
with adjustable de lay; speech compressor; a

.""'"
, ~ .

' .

Fig. 1.

line amplifier fo r dr iving teleph one lines at
600 Ohms (fro m small s ignals); an audio
amp lifie r for drivin g an 8 Ohm speaker to
1W; a sma ll signal audio impedance matcher
(hi Z to 600 Ohms or low Z to hi Z); a COR
is also possible ; a squelch circuit; a medium
gain preamp for yielding a fl at response for
microphone to line or encoder to line or
discriminator to line without roll off.

All th ese fu nctions seem a bit ambi t ious
for a si ngle card but th e necessary c ircu itry
is all inclusive (excep t fo r the relay ) and the
circuitboard will receive a wid e varie ty of
compone nts and junk box parts. Finall y, the
card ma tches WA4YND's Repeater Con
trolle r size .

The Circuits

Line amplifica tion has always been a
fun ction o f suff icient audio and proper
ma tch fro m a telephone li ne (or remo te pair)
to a speaker free of hum, and loud enough
to handle most li sten ing conditions but using
the least amo u nt of power. The usual
method of matching is to just add on
transformers in order to drive the various
necessary inputs. Phase distortion and
dropp ing aud io levels usuall y resu It. Pins B &
C of the MFC-l provide a 600 Ohm un
loaded input for an unbalan ced (one side
grounded) audio preamplified drive to the
LM370, AGC Squelch Amplifier. If an audio
level for driving a transmitter is all that is
desired, pin 1 of the LM 370 may be
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brought directly out of the card at pin D on
the ed ge connector for later reconnection.
The brid ge fro m pin 1 to the LM 370 may
be reta ined as it is unloaded , or it may be
bro ken if adding ano ther input.

AGC/Squelch Amp in the VOX or COR
mode. Th e smoothed output of the LM 370
is applied through a gain control (monitor

, volume) to pin 1 of the HEP 593 (MC1554)
as an audio a mplifi er driving an 8 Ohm
speaker directly from pin H of the edge
connec tor wi thout need for a transformer.
The pu rpose of the AGC on the line amp is
to insure that its o utput, which also could be
brought out to pin D as above, fro m a lmost
any telep ho ne line used will p rovide un iform
gain to the output and to the speaker. It
may see m strange to drive a speaker from a
compressor amp but th is will be explained
later when othe r parts of the card and th eir
inter-rela tio nships have been descr ibed .
From pin 6 of the LM 370 are th e adjus t
ments of the delay time (hold down) and a
driver transistor for an external VOX or
CO R re lay. Pin F of the edge connec to r may
be co nnected to any relay and posit ive
sup ply p rovided th at the vo lta ge and current
Iimitati ons of the transistor are not
exceeded. Thu s, when a signal appears at B
& C, the relay driver will engage an ex ternal
relay (a KHP l 7D11 was used) and hold it
down fo r a selected period of t ime (varied
by the " delay" co ntro l) after the aud io at a
selected level (rela y sensitivity) disappears.

Microphone Preamp/line drivers. A dis
crimi nator or medium impedance micro
pho ne may be co nnec ted to edge-connec tor
pin 1, th e output of which can be made to
drive a second Hep 593 which, in turn,
drives the remote 600 Ohm line at pins M &
N. Voltage for transmitter control may
likewise be inserted at the ce nte r tap o f T-1
for simplex (phantom ground ) line control.
It was noted that the AGC amplifier drives a
speaker instead of a line amplifier; the
dynamic range of the LM 370 is so great th at
edge connector pins B & M and C & N can
actua lly be t ied together to serve as a
relayless half-duplex two-way wire with
dispatch audio control. This is made possible
by taki ng advantage of an aux iliary mute
inp ut to the LM 370. Th e IC can be made to
shu t down p arti ally o r complete ly (within a
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range of approximately 2V dc) during micro
phone input. This feature presents many
audio-control possibilities when using wire
li ne remote control o r rented lines. Further,
a ny telephone hybrid can be placed at the
repeater si te, and the telephone line inserted
at the dispatch point (rather than the con
trol point) as a totally matched and con
trolled syste m. Several of these methods are
not common in the amateur serv ice but are
used extensively in commercial service where
cost is a greater factor.

A word about the HEP 593 audio ampli
fie r IC's is in order because this device can
do several interest ing things. Gain selections
can be " hard wired " into the board by
placing ca pacitors at different pins and
cutting the board where necessary; for a gain
of lOx , leave pin 2&4 open and ac ground
pin 5 through a 1Op F capacitor; for a gain of
l8x, leave pin 2&5 o pen and ac ground pin 4
with the 10 pF capacitor (Fig. 2); and finally
for a gain of 36x, connect pin 2 to 5 and ac
ground pin 4 through the lOp F capacitor
(Fig. 3). It should be noted that feedback at
this high gain level could be a problem. I
encountered some very high frequency in
stability at 36x which was corrected by
using a "stiffer" power supply. At first the
instability was not noted because of the very
high frequ ency (in the order of 40k) but
output was very low and power consump
tion was high for no visible reason. A check
with an oscilloscope quickly found the
nature of the output which was corrected
with a modifcation to the supply voltage.

The Multi-function Control Card can be
used as a total system, inter-connected, or as
separate units for separate reasons. Several
other cards of a similar layout have been
construc ted using this form at and also work
in a multi-function mode, includ ing a 2805
pulse decoder, "tone-cosmetics for the
station (a card which generates a busy-tone,
dial tone, ringing tone , and beep tones 50

that all that "dead air" can be put to use)
and several repeater controllers for auto
patch and mobile to mobile. If these cards
prove interesting we will be sure to send
them along to 73 for consideratio n in the
month s ahead.

...W3JJU
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Bob Thornburg WB6JPI
13135 Ventura Blvd.
Studio City CA 91604

a oc
•
,ng

N icad batteries are used al most univer
sa lly in sma ll hand-held and porta ble

transce ivers. They have a num ber of advan
tages over other rechargeable batteries in
that they are relat ively cheap, don't leak
(much) and if respected a little, last a good
long ti me .

First, let's compare them to ord inary
fl ashlight batte ries (carbo n-zinc). Carbo n
zinc types have two electr ica l problems:
they have a re lat ively high internal resistance
(making it d ifficult to extract high transmit
currents wit hout a significant voltage drop)
and they gradually drop their voltage as they
are used up. Also, t hey cannot be recharged,
in spite of what so me chargi ng manufac
turers say . Nicad ty pe batteries have about
the same capacity (amp-hrs) fo r a give n size
but do not suffer from the two above
pro ble ms. The internal resistance is very low
which means t hat you can extract several
amps fro m an AA size cell, making them
nearly ideal for transceiver applications. The
voltage re ma ins nearly consta nt (1.2 V fu lly
charged; 1.0 V at discharge) over t he life of
the charge . This ma kes for proper, co nsis te nt
and uniform transceiver operation during the
du ration of the charge . Note that the cell
voltage for nicads is lower than carbon-zinc.
(1.5 V when "fresh") so it usually requires
10 nicads or 8 carbon-zincs to make 12 V.

Man ganese or "alkaline" cells are another
com mo n chemical ty pe th at have charac
teri sti cs of carbo n-zinc cells but a re recharge
ab le . All a lkaline cells are rechargeable (even
if they are not so marked), but two pro
ble ms exist. First, the impurities in the

Reprinted from Key-Klix
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che mis try will degrade the battery capac ity
so it is o nly practical to recharge them 3 to
10 times and seco ndly the overc harge (co n
tinued charging afte r the battery is charged)
will cause the chemistry to generate an
internal gas pressure. If the charging current
is re lat ively high (200 mA or more for AA
size) t h is gas pressure cou ld cause the thi ng
to explode (actua lly it just cracks a nd oozes
caust ic so da all over your expe nsive elec
tronics). The alkali nes that are marked
"rechargeab le" have vents to prevent this
mess.

Note that during the constructive charge
period, the chemistry doesn't liberate gas,
only during the "overcharge" co ndit io n. So
if you' re careful about how you go a bo ut it,
even th e unve nted types can be recharged
many times. It is best if the alka li nes are
only discharged to about half their capacity
before recharging as the degradation is much
less and the total life can be maximized .

Mercury batteries are about 75% the cost
of the average nicad, have 1.4 V of good
consta nt voltage and fo r a give n size have
about 7 t imes th e a mp/hour capacity of
nicad s. T hey are not rec hargeable but for an
extended period of use where there are no
fac il ities for recharge, they are ideal.

So much for all those things and back to
your already-bought nicads. Although they
come fro m the factory mostly discharged we
will first try to co nfuse you by discussing
discharging (or using) the t hings. With t heir
very low internal impeda nce, it is possible to
extract huge amounts of current from nicads
(but not for huge amounts of time) . If you
hap pe n to short your battery pack for 20-30
seconds with, say a screwdriver, the current
flow will heat t he li t tle termi nal springs red
hot a nd melt the plast ic case , causing you to
utte r all sorts of noises, par ticu larly if you
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were holdi ng t he case on you r lap at t he
time. This te nds to ruin the springs, which
by this time have tu rned t o very rugged
so lder, the plast ic case, the batter ies, and
your lap.

The arch enemy of nicads is excessive
temperatu re. Not the leaving-it-in-the-sun or
hot trunk kind of excessive temperature but
the over 300 degree type of internal temper
ature caused by the rapid discharge of a
short circuit. The internal impedance is low
but not zero. All that current can 12R the
poor battery into a rotten pumpk in. You
can safely discharge AA size nicads at rates
of 5 amps without damage . This means t hat
those litt le th ings in your handheld can
power your 25 W base statio n (albeit, not
fo r lo ng; ho w abou t 5 minu tes?) . Now, if
you want to be more pract ical and use the m
in your 146 or TR22 you can talk for about
an hour and a half 0 R YOU CAN LI STEN
FOR ABOUT TEN HOURS, (does t hat give
you any ideas?) .

Now that we have discharged our
batteries by all that talking, we have our first
real peculiarity of nicads. Us ham types
usually string up 10 or so nicads to come up

wit h 12 V. If one of the cells discharges
befo re the other 9, the vo ltage ou t of the
string will o nly dro p to 10.8 V (you'd keep
ri gh t o n ta lking) but the curre nt (450 MHz
for the 2 W radios) wou ld be busy tryi ng to
charge this kapu t cell in t he wrong direc tion .
If this cond ition cont inues fo r only a few
minutes, no harm will be done. However, if
this condition persists, the cell che mistry
will change and that cell will not acce pt a
norma l charge and wi ll look like a short
circuit in both directions. This brings up
some interesti ng suggestio ns. Always buy
your nicads at the same time, don't mix cells
of different ages or brands. Try to match
their discharge time so so me don 't discharge
before the ot hers . Fully discharging nicads
does not hurt the m exce pt when they are
unequally charged as we di scussed above .
Always fully charge new cells before dis
charging so that an equa l ini tial charge is
assure d. If a series of nicads are to be used
together, charge them toge ther to keep their
state of charge equalized.

. . . WB6J PI
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Albert H. Coya WB4SNC
171 0 SW 83rd Ct.
Miami FL 331SS

PREAMP

FOR THE TR22C

'I'll ,' ['m/I/I'III 11"11' .'1" " :1'.

I f you take a loo k into the guts of a
T R22C Drake two meters t ransceiver you

wi ll arr ive at the conclusion that every
square centimeter has been used, and there is
no room for any major modification.

I don't want to insinuate that the T R22C
needs mo dificatio n or change . It is a nice
li ttl e rig, we ll engi neered , compact an d good

Wit h an abrasive disc on the Rotc-tool, cut
off the aluminum flaps. Notice the battery
spring holder where the ground edge of the
board will be soldered.

A PRil HJ75

lookin g. The TR2 2C is made in Japan, but
under very rigid specif ications set by the
Dra ke des igners.

However, I am the kind of ca t who likes
to change things arou nd, eve n if they are
already in the proper p lace. Every piece of
electro nic equipment l a wn has been
mo dified in o ne way or another. The TR22C
"ain't " going to be the exception, 50 I
decided to install a preamplifie r into t his
cute li tt le rig. Bu t where ? I took the cover
off and started looking for the space for my
preamp . I decided to bu ild a prea mp I saw in
the Handbook - o nly one FET, two induc
tors and two ceramic trim mer capaci tors', a
few capacitors and resistors, etc. I etched a
boa rd 3 by 5 centimeters and crammed all
the co mpone nts o nto t he e poxy glass board .
After a lot of thinki ng and loo king I decided
that the only available space was u nder the
battery compartment, beh ind the ac ou tle t.

I had to cut ou t wit h my Rota-tool two
metal fla ps (see p hotograp h), cut short the
ac prongs, and insula te the connectors with
rubber cement and a piece of thick plast ic
tape.

53



I'm the kind of cat who likes to change things around ...

With the Rota-tool cut the back prongs of the ac connectors, and then resolder the wires
and insulate with thick tape and rubber cement.

The ground edge of the board was
soldered to the spring holding the battery,
and a piece of window sealing foam (very

The preamp already installed behind the
battery and the ac outlet. Note the shield to
prevent interaction between input and our
put.
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handy around the shack) insulated the
bottom of the board .and the sides to avoid
short circuits.

The hookup was made with some thin
coax (RG174/u) between the receiver input
and the antenna relay by breaking the input
to Ls1 (called RA on the circuit diagram).
This is on the input of the first rf amplifier
Qs l and is simple to change. The plus
voltage (the preamp uses 12 volts de) was
tapped on the receiver board.

With this modification the reception of
the TR22C was improved close to 20 dB and
some intermodulation I was experiencing in
certain areas of Miami was quieted to almost
nothing.

Of course, these changes void the war
ranty on my rig, so I recommend waiting
until the warranty is over, in order to avoid
any trouble. Hi.

...WB4SNC
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ALPHA 374
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IF YOU'RE STILL SETTLING, WORRYING,

FIDDLING, OR PUTTING UP

SETTLING FOR LESS THAN MAXIMUM LEGAL POWER - even when you really need it to
bore through a pileup or hang onto a ragchew frequency? Every ALPHA linear, from the least
expensive ALPHA 74K to ' 7 HE UL TlMA TE " ALPHA 770. easily handles a solid kilowatt of
continuous average de input . . . in any mode including slow scan and teletype. (Most
competitive tabletop amplifiers have power supplies capable of no more than 400 to 500 watts
continuous average power. CHECK THE SPECSII

WORRYING THAT YOUR OLD LINEAR WON'T HANG TOGETHER through a long, tough
contest weekend . . . or thirty minutes of " Key-down" time on SSTV? Every ALPHA jj

specifically designed for that kind of heavy service. That's why they have rugged HipersiJ®/solid
state power supplies, Eimac ceramic tubes, ducted-eir circulatory cooling, and top quality
throughout.

FIDDLING WITH TUNING AND LOADING KNOBS every time you change bands? With the
exclusive "No-tune-up" ALPHA 374 you simply flip the bandswitch and start talking. Pretuned
bandpass output filters do the tuneup for you . . . instantlyl And precision controls in the
ALPHA 770 can easily be returned to any previous setting in a few seconds.

PUTTING UP WITH AN OLD-STYLE CONSOLE THAT'S TOO BIG and heavy to put where you
really want it? Every ALPHA model is self-contained in a handsome, designer-styled desk-top
cabinet that sits right at your fingertips without monopolizing operating space . . . and can be
handled by one man. '

ALPHA linear amplifiers by ETO - an investment in performance, pleasure, and convenience. See
your dealer or contact ETO direct for full details, top trades, and prompt delivery . ALPHA 74K,
$695; ALPHA 274, $995; ALPHA 374, $1295; THE UL TlMATE, ALPHA 77D, $2695 ,
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J. K. Bach WB2PAP
Ivy H ill Road
Walden NY 12586

Ma Bell
vs.

Foreign Attachments

-

J oe Bl ow is flyi ng his light plane mostly
o n the fumes fro m the fue l that used to

be in his ta nk, and the weather has c losed in.
He co ntacts the tower by radio, and the
tower clears him to land immediately. It
turns him ove r to ground contro l approach.
A couple of turns to identify his radar blip,
and GCA ge ts him head ed for the runway.
He is about 150 fee t up, and in the proper
gl ide-path, near the edge of the airport
where all the water towers and high lines are.
And now the contro ller's voice disappears!

Joe 's abdominal muscles are already as
tight as they ca-i go. He can 't see any thing
but his instruments; he is trying desperately
to hold his air speed so th at he doesn 't dive
into the high lines o r stall out and spin in.
After ten long agonizing seconds, however,
Joe heard the controller's calm voice cor
recting his heading and glide path. He land ed
OK.

What happened ? The leased line, or
"pair" between the radar location and the
remo te airport tran smitter had developed
trou ble. While the latter was o nly abou t two
air line mil es away, the actual route wasover
six miles in length. The pair must follow the
right of way for obvious reasons. It may
have to fo llow a c ircuitous ro ute to pick up
a repeater, say, or for o ther reasons. And it
may be grouped with a variety of other pairs
in a ca ble, or several d ifferent cables. The
other circuits may be toll or local, govern
ment or private line, broadcast statio n loops,
anything. It is impossible to segregate any
given pa ir. The o nly th ing to do is to treat
each facility as if it were of the first
importance.

Let me be clear at the ou tse t: I am not
privy to legal and political and financial
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co nside rations that pertain to leased wires
and custo mer rela tio ns - these all lie well
outside my interests and abilities. I would n't
speak for Ma Bell even if I could . Moreover,
no o ne man could spea k for so man y
different compa nie s except as their agent.

Nevertheless I know, sometimes better
than I would like to know, the technical
considera tions that determine so me of the se
policies. To draw a parall el, the patrolman
o n the beat could not discu ss departme nt
policies wit h the authority of the police
commissioner, but he has first-hand know
ledge of the crime conditio ns th at make
them necessary. The technical picture is the
o ne I intend to draw. The business office of
your local te lep hone compa ny (T ELCO) can
answer any question not answe red here.

The man o n the street, and sometimes
even the well-i nformed ham thin ks that
there is o nly o ne telephone co mpany and
won't even Iis te n to ex plana tions to the
contra ry. He kno ws that his phone goes
so mewhere; mo st ly he doesn't care why or
how, so long as it does.

Besides Ma Bell and her brood , there is
the General Telephone axis, and myriad
smaller compa nies scattered all over the
cou ntry. Every last o ne of these is fran
chised, and this for public convenience and
necessity . You don't know what incon
venience is until you live in a town with two
telephone co mpanies. You have to subscribe
to both, or be o ut of touch wit h half the
town, always the wro ng half. Years ago
states learned to fra nchise o nly o ne com
pany for a give n area, and to set up a Public
Service Commission to control the com
panies and take the place of free competi
tion, which is not practical in the case of a
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public service.
Franchised companies must answer to

their state Public Service Commission. And
if they do interstate business (long distance)
they must answer most particularly to the
FCC just as radio stations and radio oper
ators do. This covers technical matters and
fina ncial, also. If they gave you that exte n
sion jac k fo r free, they'd have to ex plain
why in deta il a nd in tr iplicate to all the
higher authorities. So you get no f reebies.

Nearly all hams believe implicitly th at the
reaso n their Telco doesn't want them to
phone-patch is because Telco might lo se t he
revenue of a toll call. Now, while it is
perfectly true tha t stock d ividends are not
paid in lost revenues, this is not the first
consideration - it's the last. I 've worked for
AT&T over forty years; I 've discussed this
very point with local company men 
installers, test-desk men, Telco engineers
(several) also AT&T engineers, superv isors,
craftsmen, chiefs, etc. The lo t of them agree
without any reservatio n or hesitatio n what
ever that revenue is not the prime reaso n.
Pro tection of serv ice is. It is the only thing
on earth they all do agree o n.

Now suppose the ham - no, he doesn 't
even have to be a ham - suppose the
subscriber has picked up a subse t (te lephone
instrume nt) from any of several surp lus
outfits and wants to insta ll an "unofficial"
extension. Ever look into o ne of the modern
subsets? Incredible! He manages to get o ne
side of his line grou nded - it's easy - wh ich
makes a heavy hum on the line. His line
happens to be in the same cable as the pair
from the airport, which also p icks up the
hum by induction. Theorists might point o ut
that this does not necessarily happen. I
agree, but non-in terference requires a simp le
set of o pera ting condit ions. You ca n run
stop signs all day withou t ge tt ing hurt so
long as you are th e o nly o ne in the intersec
t io n. Now there are ma ny conditio ns that
can ma ke that li ne hum a serious matter, to
other c ircuits as we ll as the airport li ne,
Suppose Joe 's circuit hap pens to be co n
nected to a repeater and that repeater
howls?,

Anyhow, Joe could n't hear the control ler
and was in deep trouble. The subscriber,
find ing that the new set didn't work for
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some reason, disconnected it. Now, suppose
he had gone to the kitchen for a beer first,
Joe wou ld have spun in . There are any
number of troubles that might have cut Joe
off - the examp le given is a perfectly
possible one.

T he Telco calls anyth ing hoo ked o nto a
telephoJie line that it doesn't fu rn ish a
"foreign attachment ,; and since in th isstory I
am try ing to show the Telco poi nt of view, I
also call phone patches "foreign a ttac h
ments," since this is what they actu all y are.

For many years Telco has answered all
phone patch requ ests with a firm NO un til
the Carterfo ne case came a lo ng. ( FCC68-922
20284) . T he Carterfone is 'a device used to
connect a mobile rad io circu it wi th the
Telco pl ant. The FCC thought this was a
good idea, and ruled that Telco had to
permit th is, subject to p lant pro tectio n and
privacy considerations. This means that the
subscriber was respo nsible for levels used
and the in tro duction of any frequencies th at
might ge t into other se rvices and cause
trou ble. Privacy of communica tions is, of
course, a n o ld story to any ham.

So Foreign Attachme nts became CPE,
cu stomer provided eq uipme nt, and Telco
designed what they call "couple rs" to se rve
as the interface as between Telco Facilities
and the subscriber 's equip ment, to protect
Te lco's plant. (Couple rs are not expecte d to
do any th ing else.] If you want to connect
directly to a ny telephone line, you mu st go
through the Te lco business office a nd get a
coupler. They will install it fo r a nice round
sum, but the monthly charge is nominal. It
has an o rdi nary jack in it - the device
provides dc iso lation, pea k limit ing, and
frequency limiting - and you p lu g in your
equip me nt as you wo uld plug a headset into
your receiver. You r telepho ne is left in place
fo r dialing, ringing a nd call-regi stration co n
trol.

The voice couple r is connec ted th rou gh
your telephone, and the exclu sio n switch is
made a part of the hoo k-switch asse mbly.
One of the buttons in the handset-cradle is
made to pull u p and snap into position,
which cuts out the subset and con nects
directly through to the vo ice couple r and
whatever you have connected to it. When
you are through using the spec ial vorce
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eq uipment, just hang up the handset which
automatically depresses the exclusion switch
as well as the hook switch and your phone is
ready for normal service - you can call or be
called, and the voice coupler is now o ut of
service, and wi ll not interfere with normal
telephone operatio n.

What if you want to use the vo ice co up ler
wi thout the phone? You can't do this. You
cou ldn't tell if you were being signalled, you
couldn't dial out, and toll calls cou ndn't be
automatically registered to you for billing.
No go.

All right, suppose you got a surplus
subset from any of several outlets and
installed it yourself? No go.

A te lephone network is unimagin ably vast
and comp lex. The FCC recognizes th is and
backs up Telco in the co mpany's reservati on
of signalling rights. The reason - compata
bility. Your dial or touch tone or key-pulsing
or whatever has to operate anything in the
country - Bell System, General Tel, or
Skunk Hollow Telephone & Grocery Co,
Bait & Boats rented. It has to work this way.
True, you can buy surplus sets guaranteed to
work fro m any num ber of supplie rs. Bu t
what does th e guarantee mean? Wh at does
surp lus mean? Means somebody d id n't need
it. Maybe it is brand new Kellogg, Strom
berg, Ericson or whatever equip ment. Maybe
it was pulled out of "working equ ipment"
for the very reason that they wanted to keep
it working. I must admit that I have heard of
Telcos who have tested such instru ments
owned by subscribers and given perm ission
for attachme nt for its connection. Bu t the
FCC says no, the PSC says no, Telco says no,
and I believe th at th e practical so lution is to
go around and not th rough .

So why not use acoust ic coupling - just
pretend that your ham station is just a
person, with the loud speaker a mouth and
the microphone an ear. How about that!

Before you get carried away, permit me
to poi nt out that the FCC, the PSC and
Telco all have regulations about th is, which
they all feel most strongly about. The idea,
which I personall y favo r, is not useful fo r
evading regulati ons; it does pu t you on your
own, ho wever, and with a li ttle inte ll igent
planning, will provide the workable so lution
you're after.
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The idea that regulations applied may be
a shock, but it shouldn't have been . You
know that there is no excuse for profane or
indecent language on the land lines as well as
on radio circ uits and chan nels. The secrecy
of commu nications idea applies also, and the
FCC enforces both of t hese as you well
know.

Later on in this article, you wil l f ind a
quota tion from FCC material, reproduced
with their permission, giving level and fre
quency data pertaining to acoustic coupling,
where no physical or electrical attachment
exists. A li ttle study wi ll show that these
data pertain on ly to protection of plant, and
are bindin g o n every subscri ber.

A normal user does not have to worry
about levels and frequencies - he can o nly
ye ll so loud, and he 's no lyric soprano either.
But hook a radio circuit even acoustically to
Telco and problems arise.

The first of these is level. A bunch of
plain o ld cable pairs must all have about the
same level, or else the high one will cross
ta lk (QRM) with all the others. This is just a
problem of electrostatic and e-m fields,
nothin g more. If no n-l inear devices are pre
sent, then you get over-modulation, and the
production of new frequencies that may go
anywhere and do anything - interfere, put
pigeons on your TV screen, or shut off t he
power upstate by false operation of a tele
metry circuit.

The second is frequency . The higher
frequencies, especially J get into carr ier
channels they shouldn't and various kinds of
hell break loose.

On the FCC list, #6 is inte resti ng also.
Here, the FCC is talking about Telco signal
ling. This is very often a kind of voice
freq uency te legraph system, with a signal
tone being amplified, detected and used to
operate a relay which operates the local
signalling circuits. So you receive a hetero
dyne of about 2700 Hz, at not very high a
level, hardly annoy ing to your talkers and 
bli p! - the receiver operates t he relay which
dumps the c ircuit as it is programmed to do
when th e ca ll is over.

This point is always overlooked since it
never happens on local calls, and few know
Telco plants that well. But it will pay you to
include some kind of notch f ilter, or what-
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ever, to get rid of that 2700 Hz tone. It
need n't degrade speech quality much . And a
fi lter to pass communications frequencies
may turn out to be quite cheap - sometimes
you can buy them in surplus for less than a
dollar, or you cou ld build your own.

50 far as notify ing the FCC or Telco
about you r acoustic coupler, I 'm convinced
that they co uldn't possibly care less, so lo ng
as you hold up your end . But since your log
has "the fo rce of a sworn statemen t" to t he
FCC, it would be an excelle n t idea to
de scribe you r ph one-patch some whe re
therein, togeth er wi th d iagram a nd work ing
levels. I t migh t save you a deal of cheap
conversation, so me day.

Overseas telephone has its own variety of
phone pa tch. They have hybrids and privacy
equipment and TOlAs and lREs and
VOGADs (Volume Operated Gain Adjusting
Device, a very sophisticated level control)
Va DAS (AT&T VOX) and all manner of
other junk - a whole bagful per circu it.
They do not attempt to operate both di
rections at o nce, though th is is theoretically
possible.

Perh aps I should mentio n that TOl.A is a
tone o perate d loss adjus ter, lRE is a limited
range ex pander (a super squelch) and the
VaDAS is a vo ice operated device ant i-s ing,
the switc hing device. Mostly it works just
with normal conversation and the parties
don 't realize it is there. But if they both
attempt to ta lk at once, or one gets to
crying, or one end has a noisy line, the
dev ice locks up and nobody talks. The
tech nical operator then takes over and
switches by ha nd and gets the subs started
talki ng again. Voice control has its lim ita
tions.

Now, the actual phone patch. I'd start
wi th a n auxiliary crad le for the handset, so it
would n't ro ll off. It would stay in t he pho ne
patch cradle under its own weigh t. Under
the phone transmitter would be a sma ll
loudspeaker to dr ive the han dset mike, and
under the receiver, your microphone. This
latter would need some thought - some
people ca n really blast a phone rece iver, so
maybe a n acoustic diaphragm that could
sli de between, or maybe a lever that would
drop the mike away from the receiver? You
can't put a volume contro l on a telephone,
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and mikes do blast. You don 't need much
betwee n mike and transmitter except the
usual amplifiers. T he tra nsmitter should turn
on the instant t he ante nna is connecte d a nd
the receiver disabled.

This should be under the operator's con
trol, using a single button or switch for
change-over, The rece ivi ng side is more
critical - it needs an audio band-p ass filter
to cut o ut the higher freque nc ies, and
perhaps a notch-filter set at 2700 Hz would
be a good idea. Doesn 't have to be awfu lly
deep - eve ry little bit help s. But if to ll
connectio ns get dumped o n you, better lo ok
into th is notch business and make it a little
deeper. Then you need a good - and I mean
good - li miting a mplifier to kee p the level
within bounds, un less you' re greased ligh t
ning on a volume control. A couple of pil ot
lights to indicate the position of th e switch
would help. And you need so me mean s for
listening to both sides of the conversa tion so
that you can switch in telligently.

That much is e nough to keep a sharp ham
busy for qu ite a while . First he has to se t up
a good radio circui t because without it , the
bevt patc h is no good .

Recordin g? Sure - good idea, but by
FCC Regulations you need a beeper to let
both ends kno w they 're being reco rded.
Bu ild one? One of the magazines had fu ll
directio ns not long ago . Because the FCC
says this must be furnishe d by Telco, the
man told me t hat this regula tio n was being
interpreted rather loosely ! 50 now you
know.

Obviously, there are problems, several of
them, but nothing that would prevent or
even slow down a good ham fro m whipping
up something su itable, o nce he knows what 's
what.

Appendix D. FCC 68-1234.24346

Technical criteria for all terminals and
systems connected by acoust ic or indu ctive
mealls {Effective January 1. 1970)_

(1) The power of the signal at the o utp ut
of the network co ntro l signalling unit (#1)
shall 1I0t exceed 9 d B belo w olle milliwatt
(#2) when averaged over any three second
interval, and such signal at such outp ut point
shall be controlled so that:

(1) The power in the band from 3,995 Hz
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DELUXE RECEIVER PREAMPS
Specially made for both OLD and NEW
receivers. The sma llest and m ost power-
f ul single and dual stage preamps avail-

able. Bri ng In the wea kest signals with a
Data Preamp.

FR£Q DELUXE PREAMPlI FI H
1MH, ) '" S T A~~ A~~.~~_~ ~B KIT WIREO

HIGH SINGLE 25 2 510 50 $13 ,50
14 ,_?l or 2!!_ FHQ DOUBLE '" -:- $2050 521>50- $15.50OSCAR 5 11O(; l £ "

, 512 ,50
28 10 30 SPECI AL DOUBLE

~~~ -
, $2450 seo.sc

51'1(;L£ as , $10.50 513.50
SO 10 54 " METER DOUBLE " a S20.5D $26 ,50

'"' SINGLE zo " S 950 $1250
~Q8 10 144 AI RCRAFT DOUBLE . ~ a.s 51850 $2450

- - ---
SI NGLE au z s 5 '1,50 SI2.50

135 to 13'1 SATElllH DOUBLE .,
r ~ ' SI BSO $2450.

51" (;L £ zo 5 'I SO 51250a.s
144 to H B 2 METER 00U8L£ _4,~_ z.s SlB SO 52450

- - SINGLE zo " 5 'I SO S12S0
146 \0 174 HI GH e...'1o DOU BLE eu " SIB SO $ 24 50

SI NGLE is " s s so $12 50
~(o 2?S_ _ l.-';. _!>l ET~ DOII SLE

~~- " $IB ,50 5245 0

""' SI NGLE rs a .s 5 '1 ,50 512.50
225 10 300 _A.r ,~C R A FT OOUB l E__ ao " 51850 S24 50

- - - -- _.-
1 l~r" 30 HF BROADBAND 1~ - 31> , - $17 .~5- _. --

Write today for complete details

Data Signal, Inc.
Successor to Data Engineering, Inc .

2212 PALMYRA ROAD

ALBANY, GA. 31701

912·435·1764

to 4,005 Hz shall be at least 18 dB below the
po wer of the signal as specified in (I) above.

(2) The power in the band from 4.000 I/z
to 10,000 Hz shall II 0t exceed 16 dB below
one milliwatt.

13} The power ill the band from 10.000
Hz to 25,000 Hz shall not ex ceed 24 dB
belo w one milliwatt.

14} The power in the band f rom 25,000
I/z to 40,000 I/z shall not exceed 36 dB
below one milliwatt.

15} The power in the band above 40.000
Hz shall not exceed 50 d B below one
milliwatt.

16} The signal shall at no time have
energy solely in the 2450 to 2750 I/z band
(# 3) and any signal power in such band shall
not exceed th e power presen t at the same
time in th e 800 to 245 0 Hz band.

Author's personal in terpretation : (# 1l The tele
phone subset. {#-2l Could be muc h lo wer. Average
level in Ce ntra l Off ice is negat ive 23 d Bm or 1/200
of a milli watt ! (#3) Obviously pro tect ing the 2600
Hz Telc o uses fo r sig nalling.

... WB2PAP

------ - -

-----lrI(

,

/

...•
------------------- ';.

MODEL 4 X 6

250 MHZ FREQUENCY COUNTER

250 MHz for $1.00 per MHz

MODEL 4 X 6 WIRED
and TESTED

Include $2.50 to cover
Postage and Insurance

Price FOB Shawnee, Oklahoma

SPECIF ICATIONS

Frequency Range 500 kHz - 250 MHz
Sensitivity •..... . ..... . . .. Less than 80 mV at 150 MHz
Input Z 50 ohms
Max. Input Voltage 15 V rms, 50 V de
Time Base . . . . . . . • . . . . . . Crystal Clock plus-minus 10 ppmo 0 _

OCto 40 C ambient
Readout 6 Digit 7 Segment LED
Power 120 V ac
Dimensions 2%." H, 10" L. 7" 0
Cabinet Light blue

K-ENTERPRISES
1401 NORTH TUCKER. SHAWNEE, OKLAHOMA 74801
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Guide to2m Hand Transceives

VHF
Clegg Regency Standa rd Tempo Eng. Wilson

Model HT 146 HRT 2 SR-CI46A FM H HT 144 1402SM

Price - less batteries $217.00 $179.00 $298.00 $199.00
KlI

$239.95$154.95

Channels 5 5 5 6 4 6

Size - height (inches) 8.5 9.8 9.0 8.5 9.3 9.0

width (inches) 3.2 3.3 3.0 2.9 2.5 2.9

depth (inches) 2.3 1.9 1.6 2.0 1.5 2.0

We ight with batter ies [oz.] 26 40 32 27 25 30

without batteries (oz.] 18 32 24 17 15 20

Power - Transmit current .2 50 .600 _620 .500 .500 .410

Receive w/sq uelch .005 .030 .0 15 .020 .015 .0 15

Receive - Peak .130 . 100 .100 . 150 .100 .1 50

Transmitter - power - watts 2_0 2.0/1.0 2.0 2.0 2_0 2.5

Battery used
Nrcad or

MA·50 ID- AA 10·AA lO·AA 1D-AAMere. pack

6682 14.4V 50 143_00 Non e BP·12 Nicad
Price of battery supplied 124.95 mah $70. SC-UBP- 1 Sup plied ~kad pack $14.00

29.95
12 dB

Receiver Sensi tivi ty uV dB .35 .70 .40 .50 .35 .30

First I F 10.7 10.7 11.7 10.7 10.7 10.7

Second 1F 455 455 455 455 455 455
n~ ~. cap

3 3 9 9 3 9Rx Crystals divide by

35n Ser. Anti·R Par
Rx Crystals Formula WA (-600 Hz] NA 78 pF 20 pF 81 pF

Xm t Crystals Divide by 8 12 18 12 8 12

Xm t Crystals Formula pF Par 30n Par Anti-R Par
series or parallel 20pF 32 pF 24 pf 78 pF 20 pF NA

Mike & Speaker Separate No No No No No Ves

Antenna Connector type BNC NA Motorola F-type BNC TV

S·Meter & Battery Indicator No No Yes Yes No Yes

Remote mike & speaker No Ves Yes No No Yes

Rubber Duckie Ant. (price ) $5.95 $13.00 $6.00 $9.95 $12.95 incl .

Remote Antenna j ack Yes Yes Yes No Yes No

Earphone jack Yes Ves Yes Yes Yes No

Power jack Ves Yes Yes No Yes Yes

Crystals inclu ded No. of chans. 1 1 2 1 1 3

Speaker-Mike cost 19.95 $9.95 $36.50 N/A None 124 .00

Charger - cost $54.95 129.95 128.00 129.00 14.95 129.95

Case - cost 111.95 116.00 18_50 110.00 $8.00
inclu.
112.00

rs
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5R-C•••A 2 WATT HAND-HELD
SR-C146A. 2 WATT HAND
HELD - now in its 4 t h year of
p opula rity. st ill continues to be
o ne of the sma llest Hand-Held
Transce ivers o n t he m arket today,
givin g ove r 2 watts of o utput
p ower with 5 cha n nels ava ilable
com ing w ith 2 c ha nnels. Addi
t iona lly I t he Walle r Touchtone
can easil y be added to the fro nt
of this unit to give you touchtone
flexibility . as we ll as inte rna l su b
aud ible t one tha t p lugs directly
into t he inside o f t he unit for PL
access rep eaters. A full comp le
ment o f accessor ies. ra nging fr om
a ru b ber duc kie a nte nna t o a base

sta tion charger adapter, is avail a
ble. A revie w of the accesso ries o n
th e Sp ecif ica t io n Sheet will sho w
you t hat this Transceiver leaves
the other ones behind wit h the
amount o f accessories that ca n be
added.

DESCRIPTION

THE ST A NDARD COMMUN ICA
T ION S CORP_ Model 146A
V H F / F M A ma teur Handheld
Transceiver provides up to five
channel operation with in a 2 MHz
port io n of the 143 to 149 MHz
frequency range. However, shou ld

operatio n be desired o n fre
quencies outside of this band
wid th (l.e. , for " MARS" opera
tion) it may be possible without
retuning, a ltho ugh a drop in sensi
tivity a nd/or output may occur .
The Model 146A is co mpletely
so lid-sta te and is designed to
operate fr om a 12-volt DC power
sou rce (nominally an internal
rech arge able 12-volt Ni-Cad
battery) with a n rf power output
o f t wo watts. Provision is
included t o install the op t io nal
TN3 Private Cha nnel for acti va
tion of cont inuous tone coded
sq uelc hed systems (CTCSSI.

700 Hz Min (using 77 Hz reed)
·3 dB Max . (usi ng 77 Hz reed, 300 Hz deviatio n)

0.4uV
0.2uV
Carrier
±8 kH z Min.
60 dB Min.
55 dB Min.
0.3 Watts at 10% max. dist.
Meets EIA specifications
0.001% (_100 to +50" CI
40 dB Min.

143 to 149 MHz
5
2 MHz max.
12.5V de ±20%
All solid state
15ma sq uelc hed max ., 100ma receive max.
0.62A tra nsmit max.
Internal dynamic type
9"h x 3"w x 1·5/8"d
32 oz. max. (including batteries)
146.94Tx/R x (natio na l calli ng channel)
146.34Tx/146.9 4 Rx (repeater channel)
Internal 2" dynamic

2 watts
50 dBmin .

I 40 dB Min .
Meets EIA spec ifications
6%Max.
0.001%{-10° to + 50°CI
16F3 ±5kHz

Optional TN-3 Private Channel
Tone Deviati on
Tone se nsitivity:

Receiver
Sensitivity (20 dB qu ieting):
Sq uelchsensitivity (thresho ld):
Squelch type:
Mod ulation acceptance bandwidth:
Selectivity (20 dB quieting 30 kH z chI:
Spurious and image attenuation:
Au dio power output:
Audio response:
Frequency sta bility:
Intermcdu lation spurious attenuatio n:

Transmitter
Power output (into 50 ohms):
Spurio us and har mon ics attenuation:
Hum and noise level attenuation:
Audio response:
Aud io distortio n:
Frequency stab ility:
Modula tio n:

SPECIFICATIONS
All performance specifica tions are nominal unless otherwise specified.

General
Freq uency range:
Number of cha nnels:
Channel spread:
Input vo ltage (negative ground):
Circuitry:
Current drain :

Speaker:

Microphone:
Di mensi ons:
Weight:
Supplied with 2 channels:

Standard Communications Corp.
213 /775-6284 ' 639 North Marine Avenue, Wilm ington, Cali forni a 90744

... .... ~" ""A""'.'"
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Tlu TEMPO/fmh

RECEIVER SPECI FICA nONS
Type of Receiver: Dual conversio n superheterody ne.
Sensit iv;ty : 0.5 uv no minal for 2 0 dB quieting.
Squelch Threshold : .2 uv nominal.
Audio Output: 1.0 watt to 8 o hm load

at less than 10% d istortion.
Audio Response Iat 1000 Hz) : ±6 dB at

300 Hz;-8 dB at 3000 Hz.
Input Impedance : 50 ohl115 unbalanced.
Selectivity lfor 20 dB quieting) : - 6 dB at

±6 kHz;-70 dB at ±15 kHz.
Spurious Re;ection: Mor. t han 60 dB.
Receiver Cr ystal Frequency : (fo- l 0.7119

fo'" Operati ng Fr eque ncy li n MHz).

amateur band. The 2 wa tt o u tp ut
is more than adequate for most
uses and is a lso perfect for driv ing
the Tempo solid state a mp lif iers
fo r output power up to 130
watts.

Tempo p roducts and acces
sories are ava ilable from dealers
a ll over the United Sta tes and in
other cou ntr ies. Please write or
call Henry Radio fo r information
o n all their products or for t he
name of t heir nearest dea ler.

TRANSMITTER SPEc/FICA nONS
RF Power Output : 2 watts.
Audio Sensitivity : 0 .15 vo lts ±3 db for 70 % devia tion at 1000

H z,
Output Impedance: 50 o hl115 u nba lanced.
DeY iation: Internally adjusta"'e ±15%.
Spurious a nd Harmonte Radiat ion : 60 dB

nomi na l below the eamee power level.
FM No rse: - 40 dB below 70"" deviatio n at 1000 Hz.
Type of ~u~t~n: Ph~.

Trammitte r Cr ystal Freque ncy : fol12.
fo • Operating Frequency fin MHz)

GENERA L SPEc/FICA n ONS
Frttquency Ra...: 144-148 MHz {any 2 MHz w ithout retuni ng)
Channe l Spacing: 25 kHz.
Num ber o f Channeh: 6 Channel Capabi lity.
Power Requ i.-ements : 12 VDC nominal .

Receive Stand-by .02 amp
Rece ive (Full Audio) .15 amp
Tra nsmit .50 amp

Polarity of Su pply Voltage : Negative Ground.
Channeb Sup plied : Two pair of transmit a nd rece ive crystals -

146.94 simplex and 146 .34/146 .94 .
Dimensions: 8 .5" lo ng II. 2 .9" w ide II. 2.0" deep.
Weight: 1.7 Ibs with batteries (3.0 ship ping)
Frequency Sta bility : :!:n.OO3%.

Features such as 6 channels for
operation, comp lete ly ha nd held
design, and 2 watts of output are
standard.

Each tra nsceiver includes a
collapsib le antenna , an a nten na
co n nector, a nd two dummy
batte ri es fo r operat io n off of 8
AA carbon ba tteries. Tempo a lso
o ffe rs a fu ll line o f accesso ries to
meet every need.

The FMH delivers re liable , low
cost o peration on the two meter

GENERAL DESCRIPTION

The Tempo/fmh is a ha nd held
VHF/ FM transceive r for opera
tion between 144 a nd 148 MHz
(any two MHz spread without
retuning) wi t h a n o u tp ut power
of 2 wa tts. The t ransceiver is
designed spec iall y for hand held
opera t io n. It is compac t, ru ggedly
const ruc ted , a nd uses comp letely
solid state c ircu itry . The trans
ce iver can be used with 8 AA
non-rechargeable batteries o r w ith
10 rechar geable AA nic kel cad
mium batteries.

The Tempo/fmh has capa
bilities for 6 cha nne ls and is pro
vided with two c hannels of opera
tion, a nd the collapsible antenna
can be carried in the antenna case
which comes with every trans
ce iver. The transceiver uses a
built-in speaker and a separate
built -i n m icrophone for top audio
q ua lity . Each FMH has provisions
fo r use wit h a n exte rna l accessory
batte ry c ha rger.

The fr ont panel meter indi
cates relative signa l stre ng th in
receive and the battery level dur
ing transmit. The uni t also c o n
ta ins a sq uelch c ircuit as wel l as
trimmers on a ll receive and
transmit crysta ls for nett ing.

• 6 Chan ne l Capabi lity
• 2 Watts Output
• All Solid State, 12 VDe
• 146 to1 48 MHz
• Supplied with two pair of

crystals .
• Bu ilt -in c harging terminals

for n i-cad cells .
• S-Meter a nd Battery Level

Meter
• Telescoping Whip Ante nna
• Built-in Spea ke r a nd Bui lt-i n

Microphone
• 8 .5" long x 2.9" wide x 2.0"

deep
• 1.7 pounds with batteries

(batteries extra).
• 3 .0 pounds shipping weight .
• Price: $ 199.00

So muc h for so little! This
sma ll 2 watt VHF / FM hand he ld
tra nsceiver offers high quality per
forma nce and fea t ures usually
fou nd on more expensive units. HBOf/Radio

11240 W Olympic Blvd.
L os A ngeles, Calif. 90064
2 131477·6701
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7707 Records Street, Ind ianapolis, Indiana 46226

A mateu r Net
•

includes MA·50 Nicad battery,
BC-101 Bat tery Charger, MA·30
Flexibl e A nte nna with adapter,
MA·58 Ex ternal Mike, MA-54
Leather Carry-Case, MA·52 Ear
phone, MA-29 DC Po wer Cord
w it h c igarette plug, and f act o ry
installed transmit and receive
crysta ls f o r 146.94 MHz.
Sh ip pi n g we ight: 4 Xi lbs.

$295.00

~
,~.~~~ELECTRO~ I CS. I NC .

-

SPECIFICATIONS

RECEIVER
Antenna (externa l) i mpeda nce .50 Ohms
Frequency Ran ge _ _ _ 144-148 MHz
Cha nne ls _., _ _ _.._._ 5; Crysta l Controlled
Crystal Insta lled _.._.. _ .._ " 146.94 MHz
Sensi tivity _ 0.7pv, 20 DB Qu ieting
Selectivity .. _ __ ._ __ -t- 7 KH z, 6 DB down

' . + 20 KHz , 50 DB down
Spurious Rejections (exc luding pri mary image) _ _60 DB
IF Frequenc ies .. __ ~_ __ __._ 10.7 MHz; 455 KHz
IF Fil ters ., __ __ _..__ _.._ 2; ceramic
Sque lch Syst em __. "Noise" Operated
Modula tion Acceptance , _.. _ _._ _ -+ 7 KHz
Au d io Output (32f1 Speake r) _.. _ 0.5 Watts, Maximum
FCC Certified __ _ Part 15, Subpart C.

TRANSMITTER
Antenna (externa l) Impedance _ _ __ _50 Ohms
Freq uenc y Range __ __ ___ 144·148 MHz
Channels .. _.... 5; Crystal Cont ro l led with Ind iv idua l Netti ng Cap ac itors
Crysta l Insta l led _ _ __ ..146.94 MHz
Crystal Mu ltipl ica tion . .__ ._ _. _ __ " 12
Power Output-c-Hi Posit ion .. .. _ 2 Watts (m in) @ 14.4 V DC

l~~ ' La Posit ion ._ _..__1 Watt (max) @ 14.4V DC
Mod ulation__ Frequenc y Modulation w ith Autom at ic Devia ti on L imiting
Dev iat ion " :.. 0·7 KH z; Factory Ad justed t o 5 KH z (approx.)
Microphone {internal) .__ 32~ Speaker
Microphone [externa l) _ __ _ __ _300n, dynam ic type

POWER
Voltage Requ irement s _ _ __ .11· 16 V DC
Current Req uirements _ _ @ 14.4V DC

Receive-Sque lch ed .. __ _ 30 MA. (t yp. )
Rece ive.- Max . Aud io Output 100 MA. (typ.)
Transm it-c-H ! Power _600 MA. (ma x.)
Tran sm it- LO Power _ 350 MA. (max.)

SEMICONDUCTORS
Integrated Ci rc ui ts _3
Si licon Tra nsistors (Tot al) 22

Field Effect Tran si stor 1
Balanced Em itter Transi stor (RF Power) 1

Diodes (Tota l) _._ 6
Zener Diodes __ 2
v aractcr Diode _ _1
Signa l Diodes ._ 3

Amateur Net
includes M A -50 N icad battery a nd
fac t o ry i nstalled transmit and
rece ive crysta ls f or 146.94 MHz.
Sh ip p i n g we igh t : 2 Y2 lbs.

INTERMEDIATE PKG.
$229.00

Amateu r Net
includes factory i nst all ed t ransmi t
and receive c rystals f o r 146.94
MHz .
Sh ip p ing weight: 1 % l bs.

NEW 5 CHANNEL 2 METER
NARROW BAND FM
HAND-HELD TRANSCEIVER

BASIC PACKAGE DELUXE
$179.00 PACKAGE

Size, 3)(, x 1% X 93/.

With a power ou tput of 2
watts (rnin.I, thi s little ha nd-held
t ra nsce iver is t he port able a nd
conven ient answer to two-way
radio need s. A double-co nvers ion.
super-heterodyne receiver design
emp loys two ceram ic fil ters for
optimu m p erformance in areas
where numerous cha nnels are
close ly grou ped toget her. The
tra nsmitte r a nd receiver sectio ns
both employ ba nd-pass circ u itry
so t hat effective t ransm itter
power a nd receiver se nsitivity are
main tained across t he e nt ire ba nd
(144-148 M Hz). Three integrat ed
c ircuits prov ide f o r compac t ness
and circu it reliab ili ty . Complete
operatio n from 3 simple co ntrols:
o n/off /vo lu me, squelc h, and
chan ne l selec tor. Hi gh- Low power
switch. Removab le t elescop i ng,
int erna l ante n na ca n be easily
rep laced w ith a short, f lex ib le
type a nte nna . Ex tra prov isio ns
have been m ad e f o r external
m i k e , external p o wer supply,
externa l earphone, and exter nal
antenna . Case is m ade of high
im p ac t ABS p lastic . A merica n
Made quality w it h Regency re tia
bili tv.
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GENERAL DESCRIPTION
Th e H T -146 is a self

c o n t ai ne d, sol id-state, VH F,
hand-held t ra nsceiver designed to
provide high qual ity two way FM
com mu nicatio n in the Ama te ur 2
Meter band. The HT-1 46 featu res
recent tec hnica l innovations such
as sing le conversio n rece iver
d esign emp loying 10.7 M Hz
monolith ic crysta l filters a nd mul 
tifu nction integrated c irc uits. The
unit includes pro visions fo r five
crystal-con tro lled c ha n nels and is
designed to operate wit h severa l
ava ila ble batte ry pac ks. A unique
featu re of the HT·146 is t he
battery saver tec h nique employed
to pro vide su bsta ntia l increase in
ba ttery life.

The a nte nna connection is
accomplished with a sta ndard
BNC receptacle p erm itt ing instant
and versat ile adaptation to any
antenna or booster amplifier
arrangeme nt. A flexib le "rubber
duckie" monopole antenna with
BNC plug. ISC Part No. 801-178,
is recommended for use with the
HT·1 46.

Fu r ther versatility is provided
by accessory jacks and Inter
con nect provis ions for external
m ic rop hone. earphones. speakers
a nd battery charging.

144·148 M Hz
5
1·9116 x 3·1116 x 8·5116
18 oz. {w/a battery )
50 ohms (nominal)

1. 5 wat ts (min)
o 0

±'005% from -20 C to +50 C
16F3, ±5KHz deviation
6db per octave p reemphasis
from 300 to 3000 Hz
2 MHz
44db (min) below car rier

SPECI FICATIONS
GENERAL
Freque ncy Ra nge
Num ber of Chan nels
Dimensions
Weight
Antenna Impedance

TRANSMITTER
Power Output
Frequency Stability
Modulation
Audio Response

Selectiv ity

Max. Channel Separation
Spurious Output Levels

Modulat ion Acceptance
Frequency Stability
Image Rejection
Audio Response

RECD VER - Certified under Part 75
Sensitivity .4 uv (max) for 12db SINAD

.25 uv (max) for Squelch Threshold
13 KHz at 6db
45db adjacent channel rejection
7 KHz deviation 0 0

±'OOI96 from -20 to +50 C
40db (mini
6db per oc tave deemphasis from
300 to 3000 Hz
500mwat 10% THOAudio Output

e 8T-146
hand-held transceiver

CRYSTAL REQUIREMENTS
Crystal holders: HC-251U

Receiver Crystal - Desired Si nat On KHz) . 10,700
a ) Freque ncy: 9 3 KHz
b) Series Resonant, 3rd overtone
c) .001% Calibrat ion Tolerance 0 0

d ) .0 01% Temperat ure Characteristics. ·20 to +50 C
Transmit Crystal -

a ) Frequency: Desired Output Freq. ..;.g
b ) Fundamental Mode Parallel resonant with 20 pt load
c) .0 01% Calibration Tolerance 0 0

d) .001 % Temperature Characteristic, -20 to +50 C

DIVISION
3050 Hempland Road, Lancaster PA 17601
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HAND TRANSCEIVER

THE HT·144 " H A N D
T R A NSCEIV ER" is a complete 2
meter; 4 channel ; crystal con
trolled: battery operated; trans
ceiver. The main circuit board and
the four channel crystal deck are
both G·1D epoxy. Extremely low
standby current is achieved by
operating several stages in D.C.
senes.
"Anodized aluminum case 1% x

2% x 9%
.. All tu nable coils are prewou nd
"Transceiver is on one G-l0 pre

drilled board
• Parts lay ou t silk-screened on

boards for easy construction
"Crvsta! deck is separate pre
drilled board

"Weight less batteries - approxi 
mately 15 oz.

* Battery -case is AA size - accepts
alka li ne or nicad

Of'-I

" Externa l battery charging/power
supply jack furnished

·1 dual gate rnosfet 2 ICs 15
transistors 7 diodes

.. Antenna - collapsible 17" ship
"Can be tuned to any 2 MHz
segment between 140 and 170
M Hz

"Plenty of room in case of add
ons (PL and tone)

H T -14 4 TRANSMITTER
SPECI F ICAT IONS: OUIPUI 2
watts min imum 3 dB bandwidth
2 MHz typical. Stability .0 0 2
typical (depends on crvstall .
Spurious outputs down 30 dB or
better. Modulation true FM with
varactor in crystal circuit. Netting
separate tr immers for each
channel. Deviat ion adjustable to 5
kHz. Aud io limiter and active low
pass fi l ter. Micropho ne speaker

type. Crystal 18 MHz para llel at
20 pF. Multiplication fac tor Ire
quencv times 8. Current drai n
500 mA tvpcal.

HT-144 RECEIVER SPECI F I
CATIONS: Sensitivity better than
.35 uV for 20 dB Quieti ng.
Squelch threshold better tha n .25
uV . Stability . 0 02 typical
(depends on crystal) . Adjacent
channel reject ion 60 dB. Spurious
responses down 70 dB. First i·f
10.7 MHz second i -t 455 kHz.
Filter 4 pole mo nolithic 10.7
MHz crystal. Discrimi nator p re
tuned ceramic 455 kHz. Ba nd
width 15 kHz at 3 dB poi nts .
Crystal 45 MHz para llel at 20 p F.
Crysta l formula rece ive freq ue ncy
minus 10 .7 d ivided by 3 . Audio
output .Bw typical. Curre nt drain
15 mA squelched, 100 m A o n
voice peaks.

TWO METER F.M. PORTABLE

CRYSTAL SOCKETS INCLUDED
IMPROVED TRANSMIT AUDIO
UP TO 6 KC DEVIA TlON
SENSITIVITY .35 u V
SQUELCH THRESHOLD .25 u V
IMPROVED INSTRUCTION MA NUA L
F.C.C. T YPE APPRO VAL PENDING

KIT - ONL Y $129.95 COMPL ETE less batteries and
for a limi ted t ime only ONE SET OF CRYSTALS
WILL BE FURNISHED FREE. Your choice of 94-94;
52-52; or 34-94.

ACCESSOR I ES:

' Rubber Duck ie' An tenna (BNC Connectors) . $12.95
Nicad Battery Charger $ 4.95
Sealed 12 V Nicad Battery Pack $29.95
Include $1.00 for shipp ing and handling - N. Y. State
residents add sales tax

2 WATTS
4 CHANN ELS VHF ENGINEERING

- DIV. of BROWNIAN ELECTRONICS CORP. -
320 WATER ST. P.O. BOX 19 21 BINGHAMTON. NY 13902 607-723-9574
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GTX-100 114·Meler FM
100 channels, 12 walls

WAS $309.95
NOW

$21995
(Incl. 223.5 MHz)

GTX-600 6·Meler FM
100 cha nnels, 35 walls

WAS $309.95

NOW

$21995
(Incl. 52.525 MHz)

GTX·200 2-Meler FM
100 chan nels, 30 walls

GTX·2 2-Me le r FM WAS $299.95 GTX-10 2-Meler FM
10 channels, 30 w alls NOW 10 channels, 10 walls

WAS $299.95 $19995 WAS $239.95
NOW NOW$18995 (Incl. 146.94 MHz) $16995

(Incl. 146.94 MHz) <:LIP DUT AN n QRDFR NnW! (Incl. 146.94 MHz)
r:,-~·------~----~-----------I

I :~~~® GENAVE, 4141 kingman Dr., Indianapolis, IN 46226 73 I
.~. HEY, GENAVE! Thanks for the nice prices! Please send me:

I 0 GTX'600 @ $219.95 $ DLambda/302-MBaseAntenna @$39.95$11
I 0 GTX-200 @ $199.95 $ 0 Lambda /4 2·M Trunk Anlenna @ $29.95 $ _

I 0 GTX-100 @ $219.95 $ 0 TE·l Tone Encoder Pad @ $59.95 $ I
o GTX·2 @ $1P9.95 $ 0 PSI·9 Pori. Power Package @ $29.95 $ I

I (tes s batteries)o GTX·l0 @ $169.95 $ 0 PS·l AC Power Supply @$49.95 s _
I and the following standard crystals @ $4.25 each: s II Non-standard crystals @ $5.75 each - allow 8 weeks delivery. I

Fo r r~ctOry crys ta l installa tion add $8.50 per transceive r. Su b-Total: S I
I IN reSldents add 4%salestax: TOTAL'S

I CA residents add 6 % sales tax : • --------- I
. . us For C.O.D.. Inc lude 20% Down.

All orders sh ip p ed post-paid within continental .

I NAM E AMATEUR CALL I
I ADDRESS - CITY STATE & ZIP I
I Paymen t by: 0 Cert ified Check / Money Order 0 Personal Check 0 C.O.D. I

Not e: Orders accompanied by personal che cks w ill requ ire about two weeks to process.I 0 20% Down Payment Enclosed . Cha rge Balance To: I
o BankAmericard # Expires I

I 0 Master Charge # Expires Interbank # _

L. Prices and specificat ions SUbject t o ch an ge without notice. I
------------------------



BUYER'S GUIDE BUYER'S GUIDE BUYER'S GUIDE BUYER'S GUIDE

Charger $ 29.95
Case .• •..••..•..••...•..••.••..•. 12.00
Remote Mike . .. 24.00
Handie Talkie. . . . . . . . . . . . . . . . . . . . .. 239.95
1410A Amplifier 99.00

•
.e

•
.e

;son~

SPECI FICATIONS:

Size - 8 7/8" x 1 7/8" x 2 7/8"
Weight - 1 lb. 4 oz. (less batteries)
Output Power - 2.5 watt nominal 12 vdc
Receiver Bandwidth - +6 kHz at 6 dB
Receiver Sensitivity - 0.3 uV 20 dB quieting
Type of Batteries - AA cells
Transmitter Crystal Formula - Freq. -;- 12
Receiver Crystal Formula - Freq. -10.7/9
Type of Microphone - Magnetic
l-f Frequencies - 10.7 MHz & 455 kc
I-f Filter Used - 455 kc Ceramic Filter
Voltage & Current - Receive 14 mA on Standby,
Transmit 400 mA

Wil son's handie talk ie has
six channels and an output
power of 2.5 watts making it
more than adequate to handle
any two way radio needs you
might have. Features such as
its built in battery and S
meter are standard. A remote
mike and rugged case are also
available from Wilson for a
relatively low cost. Write to
Wilson El ectronics fo r a co m
plete price list. Here are so me
of the prices they se nt us:

•
• son

•
ecfromcs

P.O. Box 794

Henderson, Nevada 89015

Telephone (702) 451 -5791



PUT MORE REACH IN YOUR
FM WITH A TEMPO RF

POWER AMPLIFIER FROM
HENRY RADIO

For prices and specifications please write

FMH-M C for menne & co mmercial se rvice also available.

Excellent performance at low cost.
The Tempo FMH is a compact two
watt VHF/FM transceiver offering
high quality performance and features
usually found on more expensive
units. Six channel capability. com
pletely solid state. lightweight and
reliable. A perfect companion for the
Tempo RF power amplifiers. Plugged
into the amplifier. the hand held FMH
becomes a mobile with much greater
power. $199.00

High performance at low cost...

the Tempo FMH

The Tempo 6N2
Meets the demand for a high power six meter and
two meter power amplifier. Using a pair of Eimac
8874 tubes it provides 2000 watts PEP input on
SSB and 1000 watts input on CW and FM. Corn
pletely self -contained in one small desk mount cab
inet with internal solid state power supply, built in
blower and RF relative power indicator $795.00
2 meter only $695.00

With the simple installation of a
Tempo VHF or UHF power amplifier
you can extend the range of your
mobile FM transmissions far more
than you dreamed possible.

They operate in the VHF frequency range of
135 to 175 MHz and the UHF range of 400 to 512
MHz, offering a wide choice of power outputs.
They effectively increase the range and clarity of
two way communications under all operating con
ditions, can be used with hand held units, low or
medium power mobile transceivers or in repeaters.

Altho moderately priced. Tempo amplifiers
offer meaningful savings in new equipment costs
and greater efficiency in either new or existing com
munications systems. Are compact, reliable, fool
proof to operate and are available for immediate
delivery.

Modern solid state technology is used through
out, along with conservatively rated components
to assure the highest possible reliability. Microstrip
design on glass epoxy circuit boards give added
resistance to damage from shock or prolonged
vibration.

FCC type accepted models also ava ilable .

931 N. Euclid. Anaheim, Calif. 92801
BUller, Missouri 64730
Prees subject 10 change Without oolite.

Available at se lect Tempo dealers throughout the U ,S ,

11240 W. Olympic Blvd., Los Angeles. Calif. 90064
213/477·6701
714/772·9200
816/679·3127
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__~$~295 $295
All Robot Model 70A Monitors Now at

SPRING CLEARA N C E
SALE PRIC E S !

ROBOT

price with our money back guarantee. If you get
hooked on SSTV like thousands of other SSTV oper
a tors. and you want to go the whole way, you can add
a 70 B conversion kit later for only $99. o r have it
fac tory insta lled for $ 145.

At these pr ices. you can 't lose. But don 't wa it.
Quantity is limited.

Model BOA SSTV Camera at $ 345

o Model 70A at the reduced price of $ 295

o The new Model 70 B M oni tor at $445

o

Not to be outdone by the auto companies. Robot is
reducing the price of our Model 70A Monitor to only
$295. while supply lasts.

We're offering this outstanding va lue to beat inflation
a nd to clear o ur inventory so we can increa se pro
duction of OU f new Model 70B " 3 in I" Monitor.

Buy one of our 70A Monitors now at this reduced

r------------------------ I Please send me the foll owing Robot equ ipment . I understand
I that if I am di ssat isfi ed for any reason , I can return the units

and receive a full refund .
I
I
I
I
II Nam e ~ Call _

I Address _



Joseph M. Plesich W8DYF
309 Hollywood Blvd .
Steu benville OH 43952

The Two D o l la r

Amplifie r

,..
,

- 3 8'!.- ----.
M 6~- _6~'!.-_

Fig. 2. Driven elemen t details.

30 0n. TWIN LEAD

wondering if it will work . Well, you should
get about 6 to 8 dB of forwa rd gain o ut of
this anten na . This is roughly eq uivalen t to
raisin g your power about 4 times! Let's
quit talking and begin to build . Your beam
will be finished in a couple of hours.

You can begin with the boom. Try a
piece of I" x 2" if yo u like , bu t yo u will
find 2" x 2 " to be rigid , light, and not a t all
unwieldy. If you like , put a couple coats o f
shellac o n the boom. Draw a pencil line
longways through th e center of the entire
boom. Now measure the boom for the

ENel L
' NE

4 0 '38 "

Fig. 1. Top vie w of 7 elemen t beam.

,.-

20 . - 20 '!.- - 0- 12 / ' - - 16 "---
- 2 0"!....- · - 20 "--- 0- -

ce " " " " ce ,

. p
t,.. T r T, ,, ."

W hether you are a newcomer to 2
meters, an old-t imer red iscovering

the band , or a regular repeater user , y ou
must admit that its wide open spaces are
great fun . With virtually no QRM and
small-size antennas, the band is a joy to
operate .

Many hams, however, have made the
mistake of sinking all their money into
equipment and then, with little o r no money
left , find that they are ser iously limiting
their opera t ing range by using dipoles or
whips because they can't afford to buy a
beam. The solution t o this problem is
simple. Build one . Construc tio n of a beam
for 2 meters is easy and cheap . Take a lo ok
at the antenna described below. It can be
built for just a couple of bucks. You might
even find that yo u have all the "makings"
lying around th e h ouse .

Now that you know that a 2 meter beam
is cheap and easy to build , you're probably

ELEMENTS ...EL D TO 2' }( 2" ..... IT...
-c- SHAP ED BRADS a EPOXY
GLUE

(

APRil 1Q7fi 71



I

SOLDER ALL CONNECTIONS Q
NRAP .... ITM PLASTIC ELEC
· ~ ICA L TAPE

•
TO TRANSMITTER --

SOLDER AL L
300Jl ( BRAIDS TOGETH ER

T7NLE_A.D::....-<f.. =====~GLADE VALLEY
SCHOOL RADIO
SESSION -16th Year
Ju l y 26 - August 8, 19 75

Courses Taught :
General Theo ry a nd Code, Advanced Theory
a nd Code, Amateur Extra Theory and Code

Fig. 3.

placement of elements by drawing a line
across the boom at each point an element
will be attached as shown in Fig. 1.

Next , prepare the driven element. Three
methods are shown in Fig. 2. Figure 2a is a
folded dipole made of one continuous piece
of copper or aluminum tubing (auto gas line
is suitable, but a bit heavy ). In Fig. 2b , the
folded dipole is constructed by attaching
heavy wire to a piece of aluminum tubing,
while Fig. 2c shows still another feed
method wh ich may require a little experi
mentation with the taps.

Now cut the reflector and 4 directors
from a piece of aluminum clothes line. If
you want to be real fussy about st raighten
ing them, roll them between two boards.
After the elements are cut , and straightened,
put a pencil mark at the mid-point of each
eleme nt . Match these pencil marks with the
cen ter line on the boom, so that the ele
ments will be centered on the boom. Fasten
the elemen ts to the boom with " U" shaped
brads. Dab on so me epoxy glue and the
bea m is fi n ished .

Perhaps, your transmitter or transceiver,
like many that are available today . is not
designed to work with a 300n transmission
line. Again, this is no problem. Just make
and use the simp le balun shown in Fig. 3.
However, you should use the best grade o f
300£1 line tha t you can affo rd.

All that's left now is to get your beam up
in the air as clear and as high as possible.
You can mount it ver tically o r horizontally.
If you have a ro tator , by all mean s. use it.

With my beam mo unted vertically o n top
of a twenty foo t high two-by-four, I consis
tently wo rk through a repeater that is forty
miles away. and this is with only 10 watts
input. Now, tune up your transmitter and
enjoy the benefits of a really " cheep" beam.

. .. W8DYF

l

.."

Fits all popular Hand Held uni ts

NO LOOSE
CONNECTIONS

COMPACT
RELIABILITY
ALL BATTERIES ARE
RESISTANT WELDED

AVAILABLE IN
NICKEL CADMIUM, MERCURY OR ALKALINE

'.' A'LExAliiDERh;~nufacturingCO.
~ BO X 1645 MOlon Ci t y. Iowa 50 4 0 1 1>
...... Phon e (515) 423 -8963

New BATTERIES
for Hams

UPGRADE YOUR HAM TICKET
BE READY FOR ANY FCC RESTRUCTURING

T'he Glade Valley Radio School is the o n ly p tac e in
the country where you can get t w o so lid week s o f
concentrated radio t hpory a nd code - al l tau gh t by
instructors with Ex tra Class lice nses an d years of
experie nce in teachinc.

You meet fine people o f aU ages and backgrou n ds.
AI! with a sincere Interest in h a m ra dio . D uring th e 1 5
years of t his school's operation, over 9 00 han ' at te nded ,
and ma ny long lasti ng fri e ndships have d evelo p ed .

I ns t r u c t ion ts gi\'en ;;at the Gen e rat, Advanced a n d
Extra Class levels, with small groups for personal
attention.

Excelle nt rooms a n d meals are provided. a n d t h e
schedule is planned fo r a h ea lthy m ixture o f lea rnin g
a n d recreation, all in the beautifu l m o untai ns o f cool
Nort h Carolina, F acilitie s a re availa ble for sin gle people
as well as f o r m arrie d couples.

Have a Vacation with a Purpose.

r C.CP;';;rs K4DNJ 01RECTOR - --l
I Box 45B Glade Valley NC 28627 I
I I'l ease send m ,' Ih l' booklet and ap plicatio n blanl? I
I for t he Glade \ 'a l l,' :I' School Had iu S".~si(H;. I

I Name Call I
I Address I
I I
LC..!!.y~a~i~ ::..I
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A147.10T 1000 wat h 145 & 147 MHz $46.50

IN STOCK WITH YOUR LOCAL DISTRIBUTOR

AR -2 100 w o tts 135-175 MH, $ 16.50 .
AR-25 500 wa t ts 135-175 MH, $19.50
AR-220 100 watts 220-225 MH, $ 16 .50
AR -450 100 w a tts 420-470 MH, $16.50
AR-6 100 wo tts 50-54 MH, $23.50

A147-4 1000 wa tt s 146 -148 MH, $14.50
A147-11 1000 wa tts 146·148 MH, $23.95
A220·11 1000 w a tts 220·225 MH, $21 .95
A449-6 1000 woth 440-450 M H, $14.95
A449-11 1000 watts 440 -450 MH, $19.95

(8) 4 POLE: A f our d ipole gain array with
mounting booms and COOll harnen 52 oh m
feed , 360 0 or 1800 pottern .

AFM-4D 1000 watts 146-148 MHz $52.50
AFM·24D 1000 watts 220-225 MHz $48.50
AFM-440 1000 watts 435 ·450 MHz $46.50

(e) FM MOBILE: IMPRO VE D Fibergla ss ~ way.
mob ile a n te nna wi th new molded bo se and
q uick grip t ru nk mo un t . Supe rio r streng th.
p ower h andling a nd perfo rmance .

AM-'47T 146· 175 MHz mobile $29.50

(D) POWER PACK: A 22 element. high per 
fo rma nce, ve rtica lly p olarized FM or ray, com 
p lete with all hardware, moun t ing boom,
harness and 2 antennas .

...... FROM THE WORLD'S LEADING

..1E~ MANUFACTURER OF VHF /UHF

" COMMUNICATION ANTENNAS

(A) FM GAIN RINGO; The most popular
h igh performance . ho ff -wove FM antennas.
Give peak gain , and efficiency, insta nt
assembly and installation .

( f) FM TWIST; A C ush C ra ft ex clusive - it ' s
t wo a n te nnas in one . Ho rizo ntal elemen ts cut
a t 144.5 MHz , ver tica l e le men ts cut a t 147
MHz , t w o fe ed line s .

2 METER
ANTENNAS

A147-11 1000 watts 146-148 MH z $68.50

(E) 4-6 -11 ElEMENT YAG IS: The standa rd of
comparison in VHF/U HF commun icat iOI'S, now
cut for 2 meter FM and vertical polar :zation .
4 & 6 Element models ca n be to w er sid e
mounted .

a substdtary of Tucker Etectrorucs Co.

GARLAND. TX. 75040
TECO
P.O. BOX 1050 171 7 S. Jupiter Rd.

214-348-1560



ICOM
At ICOM the benchmark is quality.

ALL ICOM RADIOS HAVE .. . .

• 5 Helical Resonators

• O.4UV Sensitivity

• High and Low I.F. Filters

• Extremely low Spurious TX

INOUE'S NEW

PLL SYNTHESIZED

IC-230

• 67 + Channels (Direct or ±600 KHz)

• 30 KHz Steps (Optional 15 KHz)

• 146-148 MHz PLL Synthesized

• Modular Construction

• Transmit and Receive Trimmers

• ESP

• 5KHz Freq, Deviation

• "S" Meter

• Socket For Tones or Dial

• Digital Readout (No Tuning)

• P.L.L. Lock Indicator

• $489.00

• 5 Channels Included

• 22 Channels Total

• No Relays

• large Speaker
• Carrier Operated Light

$249.00
IC·22

IC-21 A

• 24 Channels

• Discriminator Meter

• Wide Range - 144 - 148 MHz + MARS

• SWR Bridge

• AC Supply Built In

• DC Supply
• Modular Construction

• $449.00

TEeo a subs idi ary of Tucker Electronics Co.

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND. TX. 75040
214-348-1560
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Basic Telephone Systems
Part One

Spenser Whipple, Jr.
c/o 73 Magazine
Peterborough NH 03458

-

Li ting a

T h o u gh telephones predate radio
communications by many years, they

aren't nearly as simple as they appear at first
glance. In fact, some aspects of telephone
systems are most interesting and quite
ingenious. In this article we will descr ibe
so me of these mo re interest ing and perhaps
less well-known areas of te lephone systems.

But before going farther, let me explain
a nd apo logize for the fac t tha t some of the
informa tion in this artic le may not be
altoge ther complete, up to date, or even
correct. I do not work for any phone
company, and therefore do not have access
to inte rnal telephone company literature .
Moreover, there is very litt le material avail
able in boo ks or magazi nes whic h describes
how l.l .S. te lepho ne sys tems work . Much of
the informati on in this artic le has been
obtai ned piece-meal from many differen t
sources such as books, popular magazines,
computer data communications journals,
han dbooks, and sometimes just plain hear
say. I have tried to correlate as much as
possible all the little bits and pieces into a
coherent picture which makes sense, but
there is no easy way to be sure of all the
li ttle detai ls. So t hink of this article as if it is
a histo rical novel - generally accu rate and,
regard less of whether it is completely tru e or
not, fasc inating.

With th is o ut of the wav . Ier's go o n. Fig.
1 shows a simple diagram which explains

76

o Secrecy

how your home telephone fits into the
overall picture . You, as the customer, are
generally referred to as the "subscriber."
Your telephone connects to the Central
Office through a two-w ire cable whic h may
be miles lo ng, and whic h may have a
resistance on the order of hundred s or even
thousands of Ohms. This cable is esse ntially
a balanced line wit h a character ist ic impe
dance of around 900 Ohms, but t his var ies
greatly with diffe rent cab les. diffe rent
weather condit ions, and d ifferen t calls. (T his
is why it is so hard to keep a hyb rid
phone-patch balanced.)

The main power in t he central office
comes fro m 48 vo lt sto rage batter ies wh ich
are consta ntly kep t tric kle-ch arged. This
battery is connected to your line through a
subscriber rela y and a balanced aud io trans
fo rmer. The re lay is sensit ive enough to
de tect even qui te small cur re nts through
your line.

The buttons whic h stick up ou t of your
telephone case when you lift the hand set
actuate the hook switch. The name probably
dates back to the days when the handset (or
eve n earlier, the earpiece) hung on th e side
of the phone from a hoo k. In any case , when
your phone is hung up it is said to be on the
hoo k, and when you lift the hand set to
ma ke a call it is sa id to go o ff the hook. With
the phone on hook, the line is connected
only to the bell (called the ringer) . Because

73 MAGA Z IN E



Fig. 1. Telephone block diagram.
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(we will talk about Tou chtone dials later) .
When you dial a number, the dial acts as a
short circuit until you re lease the dia l and let
the built-in spring return it back to the
resting position. A s it is returning, it starts to
open and close the circuit in sequence to
indicate the number you dialed. If you dia l a
1, it opens the circuit o nce ; if you dial a 9 it
opens the circuit nine times. As the dia l is
returning it causes the subscriber relay to
open and close in ste p. Th is enab les the CO
to recognize the number you want. When
you finish dia ling, the dial becomes jus t a
plain short circuit which passes current
through the microphone and the hybrid
network. Since the mike is a carbon u nit, it
nee ds th is current to work.

When the CO receives the complete
number, it starts to process your call. If you
dialed another subscriber in the same area, it
may connect you directly to tha t sub
scriber's line. Call s to phones a little further
away may have to be routed through
another CO, while lo ng distance calls may go
through o ne or more long distance switch ing
centers (called tandems) and possibl y many
other CO's before arr iving a t the dest inat ion.
At the completion of th is process, you may
get eit her a ringing si gnal, indicating that the
phone at the other end is ringing, o ne of
several types of busy signals, or possibly just
silence, if something goes wrong somewhere.

When you talk to the person at the other
end, the cable carries aud io in both direc-

'"•- --..........,-_.-
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• •
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the be ll circuit has a capacitor in it, no dc
curre nt can flow through the phone. As a
resul t, the subscr iber relay back in the
central office will be deenergized, indicating
to t he central office (let's abbreviate that as
CO from now on) that your phone is hung
up. Since there is no current through your
line o r phone, there is no voltage drop
anywhere, and so if you measure the voltage
across th e phone line at your phone you will
see the entire 48 volts (or even more if the
CO batteries are well charged). The posit ive
(grounded) lead is called th e tip and negative
lead is ca lled the ring; these names corres
pond to the tip and ring of a three-c ircuit
phone plug.

Now suppose you want to place a call.
You pick up the handset, and the phone
goes off the hook . This completes the de
circu it throu gh t he dial, microphone, and
t he hybrid network which is bas ically a
complicated transformer circuit. At this
point current starts to flow from the battery
th rough your line an d phone, and the
subscriber relay back at the CO pulls in . The
li ne voltage across your phone now drops to
just a few volts because the line is loaded
down by the low resistance of the phone.
The CO now searches for some idle dialing
circ uits, and when it finds them, connects a
dial tone back to your phone. When you
hear th is, you start dialing.

The dial shown in Fig. 1 is a rotary dial of
the ty pe which you turn with your finger

A PRIL 1975
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tions at the same time. Your carbon micro
phone varies the current in your circuit, and
this current variation is detected by a
balanced transformer in the CO. At the same
time, audio comi ng back to your phone goes
th rough the hybrid network to you r ear
phone. (I n phone company lingo they Iike to
call the mi ke a transmitter, and th e earpho ne
is calle d t he receiver. )

You may be in terested in the makeup of
the various tones you may hear on your
telephone; these tones are important to
people such as computer communications
designers who have to build ' equipment
which will recognize dia l or other signalling
tones:

Dial to ne in o lder exchanges may still be
a combination of 120 and 600 Hz, bu t the
newer exchanges use a co mbination o f 350
and 440 Hz. There is o fte n a slight change in
the de line voltage at the begi nning of dial
to ne, and th is may also be detected.

Busy signal is a combination of 480 and
620 Hz which alternates for 1/2 second on
and 1/ 2 second off (i .e., 60 interruptions per
minute) when the party you are call ing is
busy . The same busy signa l may be used for
o ther cond it ions such as busy interoffice or
long distance c ircu its, bu t would th en be
interru pted either 30 t imes a min ute or 120
times per minute . Th is is a standard agreed
on by an international telecommunications
organization called CCITT (and I don't
offhand remember the French words it
stands for), but occasionally other fre
quencies up to 2 kHz are used. A siren-like

the bell in a telephone, is an ac voltage since
it has to activate a ringer which has a
capacitor in series with it. Different com
panies use different ringing currents, but the
most commo n is 90 volts at 20 Hz. Since a
typical phone may be thousands of feet
away from the CO, the th in wires used may
have a fa irly high line resistance. Hence only
a relatively small current can be applied to
the beH, certainly not enough to ring some
thing Iike a doorbell. This problem is solved
by making the bell resonant mechanically at
the ringing frequency so that even a fairly
small amount of power is enough to start the
striker moving hard enough to produce a
loud sound. This is the reason why a
low-frequency ac is used. Although th is
raises some pro blems in generating a 20 Hz
signal at a hi gh enough voltage, it has the
advantage that a bell will respond to a
ringing current on ly if the frequency is quite
close to the bell's naturally resonant fre 
quencv. If you build two bells, one resonant
at 20 Hz and the other resonant at 30 Hz,
and connect them together to the same line,
you can ring just one bell at a time by
connecting a ringing current of the right
freq uency to the line; this has some useful
applica tions in ringi ng just one phone on a
party li ne.

Now let's look at some of the com
ponents of the phone itself. We will consider
the most co mmon new phone, a model 500
C/O manufactured by Western Electric and
used by Bell System affiliated phone com
panies. This is the standard desk phone,

-

It's ironic that the customer is charged extra for a service which not only
costs the telephone company nothing, but even saves it money .. .

sound varying be tween 200 and 400 Hz is
often used for other error conditions.

The ringing tone, which you hear coming
back to you when the phone rings on the
other end of the connection, is nowadays
mo stly a co mbination of 440 and 480 Hz,
but there is great variat ion between CO's.
Very often a higher freq uency such as 500
Hz is interrupted at 20 Hz, and oth er ton es
are used as well. The tone is usually on fo r 2
seconds and off fo r 4 seconds.

The ringing cu rrent, actually used to ring
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.iaving modern rounded lines and usually
having a Gl or G3 handsel. It was developed
about 1950 and replaced the older 300-series
phones which had the older Fl handset and
had sharper corners and edges. (There was an
inbetween phone, where they took an old
300-series phone and put a new case on it
which resembled the SOO·sty le case but had
a stra ight up-an d do wn back - the back of
the case came straight down right behind the
handset crad le, whereas the true SOO-style
telephone has what looks like a step sticking
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MEET THE STATE OF THE ART
ON 2 METERS...

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, OX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully solid-state and em
ploying modular construction,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or -+- 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/NBFM/WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S- /power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity (.3.uV for 12 dB SINAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

THE ITC MULTI-2000 TRANSCEIVER...
PERFORMANCE THAT CHALLENGES YOUR IMAGINATION

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235 , TORRANCE, CALIF. 90510· (213) 375-9879
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Fig. 2. Ringer connections inside 500 C/D tele
phone set.

out behind the cradle) . If you are st ill in
doubt as to which phone you have, the bell
loudness control is a wheel on the SaO-type
phone and a lever o n the 300-type. If you
live in the boondocks, you may still have the
20D-type phone (someti mes called the oval
base) or maybe eve n the desk-stand type
th at looked like a cand lestick, with the
microphone mounted o n the top and the
earpiece hanging o n the side from a hook.
Neither of these phones had a built in bell ,
a nd so you pro bab ly have a bell box
attached to your wall. (If you have a phone
with a handle o n the side wh ich you crank
to call the operator, the following does not
apply to your phone!)

Fig. 2 shows t he bell circu it , wh ich
co nsis ts of a two-co il ringer and a 0 .5 u F
capacitor. On Western Electric phones the
capacitor is mounted inside the network
assembly, which also has a large nu mber of
screws on top which ac t as co nnection
poi nts for almost every thing inside the
phone. (I have never been able to f ind out
why t he ringer has two co ils of unequal
resistance, but it apparently has something
to do with determi ning which subscriber on
a party line makes which call.) In most
phones, the ye llow and the green wires are
connec ted together at the wall terminal
block so that the bell is connected d irectly
across the telephone line ; disconnecting the

ye llow lead would tu rn off the bell
(although so metimes the connectio n is made
internally by connecting the black lead from
the ringe r directl y to the L1 termi nal, in
which case the yellow lead is disconnected .

You may wo nder why a yellow lead is
needed at all whe n only two wires are
normally used anyway. It is tru e that o nly
two wires ente r the house from the ou tside ;

o ne of. these is the tip and the other is the
ring. In a non-par ty line the ringing curre nt
as well as all ta lk vo ltages are applied
between the tip and the ring, and it doesn't
actu ally matter whic h of the phone leads
goes to t he t ip and which to the ring if you
have a rotary dial pho ne. If you have a
Tou chtone dial, then you have to observe
pol arity so that the tran sistor circu it in the
dial wo rks, in whic h case you have to ma ke
sure tha t the green lead goes to the tip and
the red lead goes to the ring.

The yellow lead is com monly used fo r
party lines. On a two-party line ringing
current f rom the CO is app lied not be tween
the two lines, but between one li ne and
ground. In that case the yellow lead goes to
grou nd while the other side of the ri nger
(the red lead) is connec ted to e ither the tip
or the ring, depending o n the party . In thi s
way, it is possible to ring o nly one party's
bell at a time.

The remai ning connectio ns inside the
teleph one are shown in Fig. 3. The com
ponents labeled V R are varis to rs : the ph one
companies mu st be the wo rl d's biggest users
of these devices, which are variable resistors
whose resistance drops as the voltage across
them rises. Their fu nctio n in the phone set is
to short out parts of the se t if the app lied
voltage gets too high . For instance, V R2 is
connected directly across the earphone
(receiver) and acts as a volume limiter to
lower the volu me if the appl ied vo ltage gets
too high - a great way to pro tec t your
eardru ms.

As you can see in Fig. 3 we use the
standard phone company way of identifying
normally ope n and normally ciosed switches
- an X in a wire is a normally open contact
of a switc h o r relay, while a short bar .means
a normall y clo sed contact. The arrows in the
dra wing show the path of de current through
the phone when it was off the hook. Starting
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Fig. 3. In terior connec tions of 500 C/D telephone se t.

at the green wire, the current path goes functio n of the network is to atte nuate your
through a set of contacts on the hook own voice to lower its volume in your
switch, t he n through the pulsing contacts on earphone. T he simplest phone you could
the dial, t hro ugh part of th e ne twork, build wo uld be just a series circu it consis t ing
through the mike, back throu gh a second of a dial, a mike, and a n earphone . But the
windi ng on t he netwo rk, and finally through signals coming back from the o ther party are
a second contact on the hook switch and so much weaker than your own signals, th at
bac k o ut to the red wire . an earphone se nsi tive enough to reproduce

The hook switc h actually has th ree sets o f clea rly a nd loud ly the voice of the other
contacts, two normally open (open, that is, person would then b last your eardru ms with
when t he hand set is on hook) which the sound of your own voice . The fu nction
completes the de circu it whe n you pick up of the network is to partially cance l o u t the
the handset, a nd a normall y closed contact signal prod uce d by th e local mike, while
which is wire d direct ly across the earphone . permitt ing all of the received signal to go to
This contact's function is to short the the earphone. This tech nique is similar to
earphone during t he t ime that the de circuit the use of a hybrid phone patch with a VOX
is being o pe ned or close d th rough the phone circu it, whe re you want the voice of the
- th is preven ts you fro m being blasted by a party o n the telephone to go to your
loud cl ick in the earp hone. transmitter, but wa nt to keep the rece iver

The dial has two contacts. One of these i.~ signal out of the transmitter.
the pulsing contact, which is normally closed In addit ion to th e parts needed fo r the
a nd o nly o pens durin g d ialing o n th e re turn hybr id, t he network a lso co nta ins a few
path of the d ial after you le t go of it. T he other compone nts (such as the RC ne twork
second contact, labelled the off-norma l con- across the dia l pulsing contacts) and screw-
tact, shorts the earphone as soon as you start type connection poi nts for the entire phone.
turning the dial, a nd re leases th e short o nly A Touchto ne phone is similar to th e dial
af te r the d ial retu rns bac k to the norma l phone shown he re, excep t that th e ro tary
posit ion. In this way you do not hear the dial is replaced by a Touchtone dial. In
clicking of the dial in the phone as you dial. addition to its transistorized tone generator,

Finally, the phone has the hybrid the standard Touch tone pad has t he same
network wh ich consists o f a four-winding swi tch con tac ts to mute th e earphone,
tran sforme r and a whole collection of res is- excep t th at instead of comp le te ly shorting
tors, capacitors, and varistors. The main the earphone, as the rotary dial does, the
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What is not generall y known is that the
U.S. Air Force uses a different set of
Tou chtone freq uencies, in the ra nge of 1020
to 1980 Hz. Si nce many o f the phones
available for purchase in stores come from
Department of Defense su rplus sales, it will
be interest ing when these phon es become
ava ilable.

Another Touchtone dial presently used
by amateurs is made up fro m a th in
elastomeric switc h pad made by t he
Chomerics Co rp. (77 Dragon Court , Woburn,
Mass. 01801) and a th ick-film hybrid IC
made by Microsystems International (800
Do rcheste r Boulevard, Montreal, Quebec) .
The pad is the Chomerics ER-2007 1, which
measures about 2\4 inch wide by 3 inches
high, and only abou t 3/ 16 inch thick
(Chomerics also makes a smaller model
ER21289, but it is very difficult to use and
also apparentl y unrel iable). Microsystems
International ma kes several very simil ar ICs
in the ME8900 series, whic h use different
amounts of power and gene rate different
amounts of audio . Some of these a lso
contai n p ro tection diodes to avo id proble ms
if you use the wrong polari ty on the IC, a nd
there arc so many models to choose fro m
th at you should get the technical data from
the manufacturer before orde ring one. There
are a number of US distribu tors, includ ing
Newark Electronics, Mil gray a nd Arrow
Electronics in New York . KA Electronics
Sales advertised both the pad and the IC in
the July 1974 issue of 73 Magazine. In single
quantitie s, the pad goes fo r about $9 and the
IC co sts about $18, although it drops in
price if you order larger quantit ie s.

A simple circu it for the IC and pad is

Fig. 4. Touchtone pad connections.
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770 4 5 6 B
852 7 8 9 C
941 • 0 -u 0rr

Tou chtone dial switches in a resistor which
o nly partially mutes the phone. The c ircuit
of the Touchto ne dial is shown in recent
ed itions of the ARRL Han db oo k so we
won't reprin t it here, but Fig. 4 shows two
possible connec tions of such dials fo r ama
teur use . Fi g. 4 (a) shows the connec tion fo r
coupling the dial o utput e lectrically to a
tran smitter input, while Fig. 4 (b) sho ws
ho w to con nect it to a 500 Ohm earphone
(such as the earphone from a telephone
handset) for acoustic coupling into a tra ns
mitter mi crophone. Fig. 5 shows how the
terminals on a Trimline Touchtone pad
correspond to the co lored wires com ing
fro m the sta ndard desk-type phone pad.

It is fairly commo n knowledge as to wh at
freq uencies are used for Touch to ne sig
nalling, but a misprint in several recent
ARRL pu blicati ons gives the wrong fre
quency for o ne of the high tones, so here is a
short table whic h repea ts the correct num
bers:

Each digit is compose d of one freq uency
from the low group a nd one frequency fro m
the high group ; for instance, the d igi t 6 is
generated by producing a lo w tone of 770
Hz and a high tone o f 1477 Hz at the same
ti me. The Amer ican Touchtone pads
generate both of these tones with the same
transistor, while European pads (yes, there
are some) use two tran sistors, o ne fo r each
tone. In addition to the fir st three high
tones, a fourth tone of 1633 has been
decided o n for generating four more combin
ati ons, calle d A through D in the above
table . These are not presently in use,
although the sta ndard phone Touch to ne pad
can easily be modified to p roduce this to ne,
since the requ ired tap on the inductor used
to generate the tone is already present and
o nly an add itional switc h con tact is need ed
to use it; information on th is simple conver
sion is found in the 73 publicati on Digital
Control of Rep eaters.
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II THI UlTlMAH IN SSTV fOUIPMfNT II

ALL AMERICAN MADE - HAND CRAFTED CHASSIS & PC BOARDS

•

THE SEEC HCV-3KB SLOW SCAN TV KEYBOARD

Announcing another first from the company and the designer of the world famous HCV-1B
SSTV Camera and the HCV-2A SSTV Monitor, now the HCV·3KB Slow Scan TV Keyboard. This
is the first commercially made SSTV Keyboard and it is built wit h the same qual ity as all
SEECITHOMAS equipment. We will not atte mp t to list all the fea t u res of the HCV·3KB here and
we suggest that you write for full specif ications. For those that are not familiar with SSTV
Keyboards, the HCV·3KB eliminates the need for a menu board or other number/letter set-up
arra ngements which is very time consuming to set-up a meaningful text by arranging letters one at
a time, by hand on a board or other surface. It also "frees up" the SSTV camera for other uses,
such as live shots of the operator or other subject matter. Simply type out the message you wish to

send. #oO..Q33469 on file in U.S, Patent Office .

BASIC SPECIFICATIONS

-30 charK~ pet" SSTV ft . ..... Six char.c:1en .......;zonully . nel S chat.cters ....tiully . Spte..1~
en.r.curs per fno ........il~le.

"MoNts .1 lundard _pled SSTY specif ,cations.
-Posit iv..N.tive color !¥ideo) "v_I.
- :4 and Y.. fta .... t atel .
- 4 l hade gray leale generator .
- Ouai Fast lind Slow Sca n rl aod video outpu15lspecial·optionall.
-P1u"'n printed circ:uit board-goid flasMd Itdfil'l' connector.
-ICa, op atnpJ. transilton in p1u"'n sockets.
-Built';n 115 V 5Qt60 Hz po_r l upply.

-Special 16%" x S%" II 3'1("' a lu minu m c:abinet - black ;lnel white Or optional 2 tone tJ" ay
- speafy. B&W Sta ndard.

- Special int rod uct ory cash with order price: $ 455.0 0. R egular price $495.00. Fiv. ways 10
purchase: Cash. C.O.D. 120% depositl , MaSll'tchar(lll , BankAlY*"icard. SE EC Financing pllln lup to
36 months) . Nate: All e..dit Q'd!. pay .... lat pr iu of $495 .00 . All pr;';' F.O.B. Henel_.... ille
TN. SfalKllrd 1 y_ w.....enty.

H CV-! B SSTV Camera $452.00 . (Reg. $475.00) with lens & power supply.
HCV-! B SSTV Camera with ALC $492 .00 (Reg. $515.00) with lens & power su p p ly.
H CV-2A SSTV Monitor wit h 2 CRT fil ters $398.00 (reg $4 25.00) .
HCV-2B SSTV Monitor with built-in Fast Scan viewfinder $493.00 (reg. $ 520 .0 0) .
HCV·70FSVFK Fast Scan viewfinder m odification kit for 70 and 70A. Monitors $69.95 . Factory
installation $37.50 additional .
Sony TCI I0A Cassette Recorder $ 134.95.
Heavy Duty Camera tripod $34.95.
A complete line o f camera and monitor accessories are available - please write for c urre n t pri ces
and delivery. Five ways to purchase : Cas h With Order, C.O,D. (20% deposit) , Masterc baege ,
BankAmericard, SEEC Fi.nancing Plan (up to 36 months). Note : All credit cards pay regular price
sh o w n. AU prices are F.O.B. Hendersonville TN. Call or write us for complete specifications o n a ny
of our equipment or to be put on our maili ng li st. We have a 24 hour telephone answeri ng service
to better serve you, p lus on the air technical assistance fro m t he desig ner , WB4HCV (J im). Two
lo catio ns t o b etter serve you . Ou r main p la nt at !38-B Na uta-Line Drive , a nd o ur lab at 2 1 8 'I'v ne
Bay Dri ve. Hend ersonville. Co m plete 80-2 meter operatio n from either location. Drop in to see us
if you are ever near Nashville , Tennessee.

sumner- EIE:clronics
E.c En4. CO. inc.

A PRI L 19 75

P.O. BOX 572
HENDERSONV I LLE, TENNESSE E 37075
TELEPHON E, 615·824 3235
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Fig. S. Trimiine Touchtone pad connec tions.

shown in the A R R L publ ication FM and
Rep eaters for the Radio Amateur. While this
c ircuit is pe rfec tly good, it does no t work in
the p rese nce of stro ng rf. If you wa nt to
mou nt th is pad and IC on a portable 2-meter
rig, you will have to usc by pass capac itors
a nd chokes to keep the rf o ut of th e lC.
Bypass p ins 8 and 16 of the IC to pin 13
with sma ll d iscs of abou t 0.001 o r 0.0 1 I'F,
righ t a t the IC, using very short lead s. Then
pu t small 2 to 5 m ic rohenry chokes in series
with p ins 8 , 13 and 16 right at the Ie. If
needed, put more chokes at the oth er e nd of
each lead . Ohm ite Z-14 4 cho kes arc good
but a li tt le bu lky; the sma ll 1 .8 mic rohen ry
cho kes used in Moto rola Handie-Talk ies
(Motorola ty pe 24-82723 H0 1) are abou t the
size of a 1/ 8-watt resisto r and almost as
good. It may seem a little funn y to pu t
chokes in the gro un d lead, as a ll hams arc
trained to use good rf grou nds, but the
o bject is to keep rf out of the IC a t all costs
a nd th is accomplishes that by le tting the IC
fl o at above ground if needed , b ut removin g
a ny rf vol tage which migh t appear across the
IC leads. It is also possible to generate the
Tou ch tone to nes wit h se parate osci lla tors or
with IC osc illators (such as th e NE566 ), as is
d one in pad s so ld by Data Engineering. Thi s
system may not be as stab le o r accurate as
o ther systems, though .

O ne o f the proble ms with any current IC
osc illator is that the frequ ency changes if rf
gets near it. Many h ams are having a ha rd
t ime mount ing such IC pads on the ir 2-meter
Han die-T alkies. But a solutio n seems in sight
- Mostek, a large IC company, is coming out
with a n IC Touchtone generator wh ich has a
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c heap 3 .58 MHz externa l crysta l as
refere nce, and then produces the tone fre
que nc ies by d ividi ng the 3.58 MHz down
with f lip flops to get the req u ired to ne
frequenc ies. This approach not o n ly p ro
mises to be more reliable in the p rese nce of
rf, but should a lso be cheaper since it would
no t need the custom (and ex pensive) laser
tri mming o f compone nts that the Micro
systems Inte rna t io na l IC needs to adju st the
frequencies within to le rance.

At the o ther e nd of the te lephone c ircu it ,
in the CO, various circuits are use d to
decode the digit you dial into th e appro
p riate signa ls needed to perform the ac tua l
connec tio n. In dia l syste ms, this decoding is
done by re lay circu its, such as ste ppers . Th is
circuitry is designed for dia li ng a t t he ra te of
10 pulses per second, wi th a du ty cycle of
about 60% open, 40% closed . The m in imum
time between d igits is about 600 milli
seco nds, although a sligh tly greater time
be tween digits is safer si nce it avoids errors.
In prac t ice, many COs will accep t di aling a t
su bsta ntia lly slo wer or fas te r ra tes, and o f te n
you will sec a d ial th at has been speeded up
by changi ng the mechanical governor to
o perate almost twice as fast; it depend s on
th e type of CO eq uip men t.

Touchtone decoding is usua ll y done by
fi lte r c irc u its wh ich separa te o u t the Touch
tone tones by filte rs and then use a tran sis
tor circuit to ope ra te a rel ay. A common
decoder is the 247 B, wh ich is design ed fo r
use in small dia l swi tc h board systems of the
type th at would be insta lled on the premises
of a busin ess for local communication
be tween ex te nsions. It consists of a limiter
amp lifier, seven fi lters and relay dr ivers (o ne
for each o f the seven tones common ly used )
and so me t im ing and checking c ircuitry.
Eac h of the seven relays has mu ltiple co n
tacts, wh ich are then connected in various
se ries/para lle l co mb ina t io ns to provide a
grounding of o ne of ten ou tp u t con tac ts,
when a d igit is rece ived. The standard 247 B
d oes not recognize the * and # d igits, bu t
can be modi fied easily enough if you h ave
the un it di agram.

The 247B decoder is not ve ry selective,
a nd can easily be triggered by voice u n less
some ad ditiona l t imi ng circuits are
connec ted at the outpu t to requ ire that the
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IF YOU HAVE

ALREADY GONE 450 • • • •

•••GO leOM NOW.
Before you go bananas!

If you have been trying to resurrect something from the pre-transi stor past that more closely
resembles the mechanism used to keep large ships in place , or if the sound of bum ble bees
is keeping you awake at night--REJOICE!!! The ICOM 30A is here and worki ng!

Consider these reasons for owning an IC-30A:
(1) Despite the fact that the radio is completely solid state, it has output of ten watts

(2) Receiver sensit ivity is bett er than 0 .6UV for 20 db of quieting
and that means easy on the ears listening .

(3) The IC-30A comes with five channe ls of the 22 channel capacity installed

(4) Shielding is excellent because th e unit is modularly const ructed .
(5) Your car tires will last long because the IC-30A weighs less than ten pounds.
(6) Like its predecessors , the unit is equipped with a 9 pin plug in the side of the rad io to

provide you easy access to the discriminator and room for addi ng the necessary wiring
for external accessores--with all this and more, for only $399.00.

SEE ONE!! BUY ONE!! AT YOUR ICOM DEALER TODAY

TEeo••
I

a subsidiary of Tucker Electronics CO

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
214-348-1560
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against such use were on the books. ln stead,
each local telephone company h ad to file a
tariff with the public serv ice comm ission in
that sta te, a nd one of the provisions of that
tariff was that no connec tion of a ny ex ternal
equipment was allowed. By its approval of
th at tari ff, th e pub lic serv ice commission
gave a sort of imp licit legal sta tus to th e
prohib it ion .

In the Carte rfone case, however, the FCC
ruled that the connecti on of ou tside equ ip
ment had to be allowed. The phone com
panies then relaxed the ir tariff wording such
that connection of outside equ ipment was
allowed if t h is connection was th rough a
connect ing arrangemen t provided by the
telephone company for the purpose of pro
tecting its eq uipment from damage.
Alt hough this result has been challenged in
several states, that seems to be the present
statu s. The stra nge thing is th at so me tele
phone companies allow interconnection of
cu stomer equipment with out any hassle
whatsoever, while others really make things
diffi cu lt fo r th e customer.

rel ay closure exceed so me min imum time cost the company money is the connection
interval before it is accepted. Slightly more of privately-owned ex tension ph ones. You
complica ted decoders which have th e time have probably seen these sold by mail o rder
delays built in are the A3·type and the houses a nd local stores. The telephone co m
C-type Touchtone Rece ivers. Both of these panies claim that connecti ng these phones to
are used in customer-owned automatic their lines robs them of revenue and also
switchboards when a caller fro m the o utside may cause damage to their equipment. There
(via the teleph one com pany) wants to be are o thers, o f cou rse, who hold the o p inion
able to d ial directly in to th e priv ate switch- that the easy availability of extensions only
board to call a specific exte nsion. The causes people to make more calls since they
C· ty pe unit is simi lar to the 247B in th at it are more convenie nt, and th at the companies
has ten outputs one fo r each digit. The really benefit from such use. The question of
A3·type does not have output relays, but damage to equip ment is also not easily
instead has seven voltage outputs, one for answered, since most of the extension
each of t he seven basic tones, for activat ing phones are di rectly compatible, and in many
ex te rnal 48·volt relays. The A·3 unit is ideal cases th e same type as the te lephone com
fo r activatin g a Tou ch tone encode r, which pan y itself uses. Be tha t as it may, this may
can th en be used to regenerate th e touch- be a good time to discuss such use.
tone digits if th e origi na l inpu t is noisy . This Prior to an FCC decision on telephone
mi ght be very u se ful in a re peater autopatch, co mpany interconnection in th e Carte rfone
for cleaning up Touchto ne digits before th ey case in 1968, a ll te lephone co mpanies
are sent into the telephone syste m. claimed th at th e connec t ion of any equip-

In addition to th e above, there are pro- ment to their lines was illegal. This was a
bably o ther types of units specially designed sligh t misstatement as no specif ic laws

How strange that some companies allow interconnection of customer
equipment without any hassle at all, while others make things quite
difficult ...

for use in th e CO, but inform ati on on th ese
is not readily ava ilab le. It is also fairly easy
to buil d a Touchtone decoder from scratch.
Though the standard telephone company
decoders all use filter circu its, it is much
easier (though perhap s not as reliabl e) to u sc
NE567 phase-l o cked-l oop integrated circu its.

An interesting sideligh t to Touchtone
ope rat ion is th at it greatly speeds up the
process of placing a cal l. Wi th a Touch tone
dial it is possible to dial a call perh aps 3 to 5
times faster th an with a rotary dial. Since
the CO eq uip ment whic h receives and
decodes the number is o nly needed on your
line during the dialing t ime, this means th at
this eq uip ment can be switched o ff your line
sooner and can therefore handle more calls.
In fact, th e entire Touchtone sys tem was
invented so that CO operation wou ld be
streamlined a nd les, equipment wou ld be
needed for handling calls. It is ironic th at the
cu stomer should be charged ex tra for a
service which not only costs the te lephone
company nothing, but even saves it money.

Another practice wh ich mayor may no t

•
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TPL
Rfpower a mpllfler s,

maycest
a little more

...but
they're wertb a

J~~ more
Even with thousands of amplif iers in use,
our one man repair department spends no
more t han four hours each week doing
repairs and modifications... the rest of
histime is spent making sure the amplifiers
t hat are shipped won't come back for him
to repair .

Because of our extra attent ion to qua 1
it y contro l our amplifiers are speci f ied
by more government agencies and pri 
vate organ izat ions tha n any other product
of its type.

Our product l ine is the on ly one chosen
by many major two-way radio manufac
turers for use w ith their products.

Our Quality Control depart ment rejects
almost as many parts as they accept.

Our engineering staff not on ly designed
our products , but also were instrumen
tal in t he development of RF Power
Transistors.

The TPL package has been imitated by
many competitors, BUT NEVER DUPLI
CATED, because it costs more to make
a quality product.

For prices and specifications p lease write
for our Amateur Products Summary.

FCC type accepted po wer amplifiers also availab le. Please call
or write f or a copy of TPL 's Commercial Products Summary.

TPL puts more in...So you'll get mo re out!

talk
po~er

COMMUNICATIONS INC .
1 31 25 YUKON AYENUE I HAWTHO RN E , C A LIF . 902 5 01 (2 13) 679 · 0131
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BELTEK 5570

ICOM 230 ICOM 21

••\L-"-__-"'-·· -
• •••

BELTEK 5570 MULTI 2000

AUDIO LAND has a complete ICOM line in stock for

immediate delilJerq

For more information write

WE NEED GOOD USED LOW BAND GEAR 160 thru 10 meter.!! High trade ins
on ICOM - BEL TEK 5570 - ITC - MUL TI 2000 - SBE 50. We have memory
scans in stock. IMMEDIATE DELIVERY. Write for high trade quote. Amateur
Dept, AUOIOLANO.

36633 S. Gratiot
Mt. Clemens Michigan 48043
313-791·1400
Attention: Amateur Sales Dept.
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Budd Meyer K2PMA
6505 Yellowstone Blvd.
Forest Hills NY 11 375

THE IDENTALERT

N o t too long ago, the author decried the
inabil ity of the ham to home brew his

equipment, particu larly solid-state designs,
due to the difficul ty in obtai ni ng small
quanti ties of transistors and integrated cir
cuits. Leave it to the hams though ! Now it is
not only possible to obtai n these devices via
mail o rder but the prices have dropped to a
point where it makes it worthwhile to
experime nt with these devices .

The ldentalert is the resul t of the author's
desire to experiment with some TTL inte
grated ci rcuits. (The "Ce ntury Digital Clock"
used RTL Ie's .) This remarkably accurate
unit emits a beep every ten minutes and wi ll
do so as long as power is applied . No circuit
that uses a unijunction transistor for timing
long periods of t ime can attain the accuracy
or repeatability of digitally derived timers .

In cluded in the unit is an option to switc h
to a lam p to annunciate the ident mark for
use when rag chewing late at night to avoid
disturbing others. The Identalert is a ll so lid
state (except for the lamp whic h will last
two hundred t imes its rated life) the refore
its accuracy will remain high indefi nitely .

Hard wiring is used to interconnect cir
cuitry; this is #24 solderable insulation wire
(polyurethane insulation), available in parts
stores such as Beldsol, Analac, Soldereze.
For the home brewer it is completely prac-

A P~II 1Q"71:;

tical to use punch board rather than go
through the time and trouble to lay out,
fabr icate and drill a si ngle PC board .

Circuit Description

Q2, Q3 divide the 60 Hz line frequen cy by
60 to give us a n accurate 1 pulse per second .
Q l is a pu lse st retching Schmitt trigger
which shapes the attenuated line voltage to
within the constrai nts of the Ie's . Q4, Q5,
Q6 count these pulses . We are looking for a
count of 600 (seconds) . In actua lity, the
signal starts its beep at 598 seconds and
continues for two seconds; then th e
counters are reset to zero to start counting

over again. The outp uts fro m Q5, Q6 are in
the form of a binary coded decimal which
must be converte d to the decimal syste m.
This is accompl is hed in Q7, Q8. The desired
outputs of Q7, Q8 are in the form of
"zeroes" or low voltage. The chosen-time
recognition gate, Q1 3, requires "ones" or
high voltage (prox , 3.5V) therefore Q12, six
inverters in one lC, is used for the transfor
mation. Two of the inverters in Q12 are used
as inverter-buffers to provide cleaned up
pulses of proper polarity to operate the reset
and timed annunciator circuitry. These
pulses are obtained from Q12·12 and Q12·8.
The decoded outputs of Q12 are connected
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Fig. 1.

to 013, one half of a dual trip le-inpu t
NAND gate. You wil l note that the output
of BCD 8 from 0 4-11 , the least signi ficant
digit, is connec te d directly to one of the
inpu ts of the trip le-input NAND gate
because its desired output is in the form of a
"one". When all the inputs to 013 are
"ones" or high - and o nly then - the
output of that gate will go low (o therw ise it
remains a Hone").

The timed annu nc iator circu it requires a
positive going pulse to tr igger 09, a SCR
which is in the off state. When 012·8 goes
from " zero" to "o ne" the charge across C1 0
fo llows it , causing Q9 to turn o n and allows
current to flow t hrough the Son a lert. When
a SC R turns on . the voltage at its anode goes
to a low state . The charge across Cb follows
this abrupt drop at the anode of Q9,
resu lting in a negative going voltage spike at
the anode of Q10 which turns Q10 off . The
voltage at the a node goes high (prox . 1bV) .
This voltage is a pplied to the c harging
resistor R10 which generates a c harging
current into C7 wh ich determi nes the length
of t ime that the Sona lert w ill remain on .
When the charging voltage across C7
reaches approximately 11 volts the

unijunction fires and the resulting pu lse
across R11 is fed into the gate of Q10 via R7 .
This turns Q10 on . The voltage at the a node
of Q10 drops abrupt ly to a lmost zero volts;
charging voltage and current cease to be. The
voltage acro ss C6, which is called a corn
mutating capacitor, follows the same se·
quence of events as before-ex cept in
reverse-turns o ff 0 9. There fore the Sonalert
stops sounding.

As there is usually a great disparity be·
tween actual capacitance and the capaci
tan ce marked on the case of a n electrolyt ic,
you may have to use a different value of
resistance for RIO than t hat noted in the
parts list. With the particu lar electrolytic
the author used and RIO as specified, the
signal - bo th beep and light - remained on
for two seconds which is optimum for the
beep. When RI O was increased to lOOK, the
signal remained o n for 6 seconds. An alter
nate c ircui t is shown for those of you that
would like to have the lam p on for a longer
time than the beeper. This may be adv isable
so that the visual signal is more o bvio us. You
can leave out the lamp circuit altogether by
connec ting the minus terminal of the Sona
le rt directly to the anode of 09.
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Gett ing back to the main circuit, we must
reset the count ing circuits to zero at the end
of our count period so that we can start over
from the same point again and again . This is
accomplished via Q14 which operates as an
inverte r-buffe r. It is nothing more than a
si lico n NPN switching t rans is tor t h a t
requi res a negat ive pulse at its base to
accomp lish its task . C9 acts as a commuta
t ing capac itor in that there is a fini te time
that Q4-11 remains a lo gi cal o ne after
triggering Q9 o n. When Q4-11 goes in the
negative direct ion it causes a negative pulse
to appear at the base of Q14 via Q1 3 a nd
Q12·1 2, turning it off. T he collector of Q1 4
goes to about 5 volts whic h is fed to the
reset gates of Q4, Q5, Q6 - making a ll t he
outputs of these ICs go to zero . We have
comp leted the cycle!

Length before bending
3" 2~" 2~H

E C B

Fig. 2.

The simp le but adequate power supp ly,
with acceptab le ripple and good regulation ,
provides all the voltages necessary to
operate th e unit. Zener d iode, Dl, acts as a
simple overvoltage protection device. Don't
leave it o ut! Shou ld Q 15 short , Vcc wi ll
become high enough to make t he lives of
the integrated circuits very short indeed.
With Dl in the ci rcuit , if the voltage ri ses
above the zene r breakdown po int of the
particular device installed , the fuse will
blow before any damage can be done to t he
ICs.

A PR IL 1975

Q15 must be attached to a heat sink.
Either a commercial device ca n be used
such as IERC PA2 o r Thermalloy bl06; or t he
device can be properly mounted to t he
chassis using the mica washer and silicone
grease; or you can fabricate a heat sink from
strips of .062 aluminum 3/8" wide (Fig. 2) .
The str ips can be bent in a vise o r with
pliers , d ri lled to clear a #4 sc rew a nd
sprayed b lac k. Spread a litt le s ilicone grease
be tween eac h formed strip then attach th e
tran si stor to the assembly using th e mica
washer a nd the grease a nd tighten the whole
assembly together firm ly with a #4 screw
and nut and the Belleville washer that
comes with the tran si stor . Be sure that the
vo ltage at the emi tter of Q15 does not
exceed 5.5 vo lts before you connect it to the
Vcc buss . The IC circuitry draws 250 mA at
5 volts.

You mayor may not requi re the low pass
filter insta lled in the 117 vac li ne. Some of
the appliances plugged into the same line as
the Identa lert caused inadvertent zeroi ng of
Q4, Q5 , Qb. In no case did any of th e
author's a mateur rad io equipment being
turned on or off introduce transients into
the Identalert .

Other t han wait ing fo r many 10 minute
inte rvals to pass, which can be tedi ous, the
fastest way to chec k out the Identalert is
with an audio osc illator feedi ng directly in
Ql -5 . Un less you have a high power
osci llator remove Cl and R2 from t he signa l
path (lift ground end of these components
temporari ly) . Under this condition all that is
required is a signa l of 1 v rms . To check
short term (severa l hours) acc uracy of the
timer an e lectric clock is fi ne but I have
found that t he long term acc uracy of severa l
new a nd o ld e lectric clocks I have leaves
something to be desired . The fact remains ,
though, that if your connect io ns are correct
as per schemat ic you must get the proper
timi ng. There are no device or temperature
limited parameters invo lved in thi s circuit.

O perati ng the un it is s implic ity itse lf.
Apply power to the unit via 52, press 51.
When 51 is re leased the timi ng cycle starts .
That 's a ll there is to it; no warmup, no wa it
ing for eas ily remembered time marks, no
fuss !

9 1



IDENTALERT PARTS LIST

6.2 V 10% zener 1N5234A HEP
Z021 4
1N4001 sil icon rectifier 50 PIV 1 A
H EP 154
1N5232 B 5.6 V 5% ze ner H EP 603
1N34 germa nium diode or equal
Sonarlert SC 628·Mallory

0 1

04
05

02.03

0 1 SN 74121 IC
0 2 SN 7492 IC
03. 04. 05.06

SN 7490 IC
SN 7442 IC
2N5060 SCR HEP Rl 001
2N4870 Unijunction H EP 3 10
SN 74041 C
SN7410 lC
2N706 Silicon switching transistor or
equal HEP 50
MJ E 520 H EP 245

07. 08
09.010
011
01 2
013
014

01 5

•

SWB- 2 $22.95 *
SW R BRIDG E REA DS FORWARD & REflECTED ,own
SI M ULTA NEO USlY 'E ASY READ ' METUS

DUA L l DO. MICR O AM ' METER MOVEMENTS

l OW INSERTI O N l O SS SIZE H 2X 2

M A Y BE U fT IN LINE U, TO 2.000 WATTS'
J TO 150 M HZ

ADD 51 .50 FOR POSTAGE
• prices subject to cnonee without notice . . .

OUR BEST " H A M " BUY

F1 % A fuse

Lamp 28 V @40 mA ICM22·02·05·

11 or equal -Chicago Miniature ) or
181 9 lamp

2 uhv choke (25T 1+22 wire, % in. 1.0.

SPOT push-button switch
SPOT
SPOT slide or toggle (use OPOT for
alternate ckt}

Transformer 25.2 V C.T. Stancor
P8180

1K %Wl0%
180 y. W 10%
15K %W 10%
220 y. W 10%
25 5Wl0%
2.7K % W 10%
6801W 10%
4 70 Y2 W1 0%
68K Y.t W 10%
68K y. W 10% for alternate
39K % W 10% for alternate
27 %W l0%

L1. L2

PLl

Sl
S2
53

C9
Cl0

Cl 5uF @10V
C2. C6 0.1/100VMylar
C3. C4 100 u F @ 15 V
C5 l000 u F@25V
C7 25 u F@ 15 V see text

C8. ci t , C12. C13. C14. C15
C16. C17. C18. C19

discap 0.1
0.005 mylar
0.027 mylar

Rl
R2.R7
R3. R13
R4
R5
R6
R8
R9
Rl 0.R1 2
Rl0A
Rl 0B
Rl l

Tl

•
. '.

PALOMAR
ENGINEERS

BOX 4S5 ESCONDIDO. CA 92025

R-X NOISE BRIDGE

• Learn th e truth abou t yo ur anten na.
• Find its resonant f requency .
• Find R and X off-resonance.

• Independent R & X dia ls great ly simpli fy
tuning beams. arrays.

• Compact , lightweight . battery operated .
• Simple to use. Self contained .

• Broadband ' -100 M Hz.
• Free brochu re on request.
• Order di rect . $39.95 PPD U.S. & Canada

(add sales tax in Calif. )

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE.

SAN JOSE. CA. 95128

.. ".

... K2PM A
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NOW
available
for thefirst time
inNorth America

t h e allNEWsynthesized
V H F FM TRANSCEIVER
theKDK-144

Compare the features:
SYNTH ESIZ ED - no more crysta ls
L.E. D. REA DOUT - for quick, easy readabil ity
10 KHZ FR EQUE NCY DIAL UP CAPAB I L1TY 146-148 MH Z - Perfect
for the 2nd gene rat ion of repea ters and si mplex channe ls
600 KHZ UP AND DOWN REPEATER CAPABILI T Y
POWERFUL 2W AUD IO OUTPUT ONLY
10W. R. F. OUTPUT
Compare the sizes:
KDK- 144 2" x 6 3/8 " x 7 3/4" Deep
ICOM AC-230 29/32 " x 6 I/8" x 8Y," Deep
CLEGG FM 278 3W' x 7 3/8" X 9Y," Deep F.O.B. Blaine Wash .

HAM IMPORT SALES
P.O. Box 1009 Blaine Wash . 98230
(Washington State Reside nts add 5% Sa les Tax)
Please Ru sh me a KDK-144. Enclosed is a 0 cheque
o mon ey order for $399 . (plus sa les tax if appl icab le)

7 3 - 1 -2

NAM E: .
ADDRESS : .
ZIP: .
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Kent A. Mitchell W3WTO
1004 Mulberry Ave.
Hagerstown MD 21740

B y now you have most probably been
advised by your friendly automobile

insurance company that they will no longer
freely dole out reimbursement checks for
the bolt-in cartridge stereo tape machines
which have become so popular recent ly. I t
seems these machines have the uncanny
ability to unbolt themselves and float away.
Li kewise for the 10-4 gear and ham rigs
(wh ich all look alike to some purloining
eyes).

Amateur mobile equip ment, in keeping
up with advancing technology (solid-state
FM rigs for examp le), are no longer 50
pounds of t runk mounted transformer iron.
Also, many transceivers are capable of o pe ra
ting either from a 120V ac so urce or the
12V mobile battery.

Therefore, when leaving your car, why

not carry your rig with you. . .and eliminate

the possibility of having it "ripped off?"
One method of doing this, as shown in the
photograph, is to bolt the equipment into an
attache' case . (Most executives carry such
a case only to impress their neighbors or
inflate their own egos, while actually the
contents consist of a ham sandwich and a
Playboy magazine.) Power and antenna con
nections are made via appropriate plugs
mounted on the bottom or end of the case.
And...don't be afraid to dril l holes in your
nice expensive conveyance. After all, it is
being put to yeomanly du ty as attrac tive
protection for many hund reds of doll ars
worth of equip me nt.

. .. W3WTO
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Erickson package
e IC.230
• TP L-502 amp (SOw)
- 8 amp regul ated supply

Call or write for the Erickson price!

• Rubber an tenna
• Leather case
• N i-ceds
• Charger
• Remote mike
• Speaker mike
-Ex tra x tals
• Toneburs t encoder
epL
• T T Pad· installa tion available

PORTABLE PACKAGE!

M
E
T
E
R

extended hours
convenient location

at ERICKSON COMMUNICATIONS

only STANDARD SYNTHESIZED!
sells more STANDARDS ICOM'S
than Erickson ... .and hers 's why

IC-230

1..--

~
I

Select your accessories. . .write your own deal. . .
Call or write now for the Erickson price!

NE

TPL

Made

MODEL

1202

120 2 8
802
8028
502
5028
302
152

TPL SOLlD·STATE POWER AMPS
tCaIl or write for the Erickson price )

DRIVE POWER O U T P U T PO WE R
5 -25 watts 100-135 watts
12.5 watts 12 0 -130 .....atts
5 -12 watt s 70 -90 watts

' -2 .5 w a t ts 80 -90 watts

5 -15 watts 35-55 watts

1 -2 .5 watts 45 ·50 watts
j -2 .5 watt s 3 0 -3 5 w atts
1 w a tt 1 5 wa t ts

And many more from Tempo/Kenwood/SBE/Cushcraft/Antenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs . ' Bank cards

SEND QSL FOR. COMPLETE SPECIFICATIONS accepted

RICKSON COMMUNICATIONS
4135 Main Street Skokie, IL 60076 (312) 677-2161

Extended hours: Days 9 - 4, Monday through Saturday,'
Evenings : 6:30 - 9, Monday and Thrusday.
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Herman Lukoff W3HTF
506 Dreshertown Road
Fort Washington PA 19034

TWO METERING A HUSTLER

I

I t a ll started when I decided to increase
my simplex channel 2 meter coverage as

well as improve repeater performance in
some of the marginal areas. The 19 inch
quarter wave whip on top of the station
wago n had to go, but what shoul d rep lace it?

The problem was, the y,lA whip just
cleared the garage entrance and a 5/81.
ante nna would have all kinds of problems in
getting th rough. A midnight homecoming
would hardly go unno ticed, as the whip
clu nks along the raised overhead garage
door. The though ts of u nscrewi ng the 5/81.
ante nna each morning and night to get" the
car into and out of the garage left me cold.

After several weeks of cogitation, the
thought occurred: Why no t devise a 2 meter
antenna that fo lded over li ke the lower
frequency 10 th rough 80 me ter mob ile
antennas? Having a " low band" Hustler , I
decided to see what cou ld be done with it.

Folding over the low band Hu stler to get
the ca r into and ou t of the garage is no big
dea l, it takes about five seconds and I have
been doing it for years.

The challenge, of course, was in figuring
out ho w to adap t th e Hustler for 2 me ters
and at the same time, have it available for
low band operation. There are ma ny of us
who st ill like to operate the lo wer f re-

•
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I_-1~~~~=-connec t Coax
r-<;[- Shield here

•1~==~~ _2 1/ 4 X 3/4 X 1/4I!::: • PLASTIC INSULATOR

MINIATURE
• HOSE ':LAMPS

">./'f'=! -- -~

L.~--- W~J ""''"9=+-rl •~
ALUMINUM
STRIP I 1/2 X 5/8 X 1/8 PLASTIC INSULATOR

2 1/4X3/4
X 1/8

191 /4 In.

so that it is Y, wavelength (38") above the J
matching section.

The top sectio n is a 6, 10 or 11 meter
wh ip cut down to 33)1," and te rmina ting in a
3/8·24 threaded stud. T here is a slight
proble m in connecti ng it to the co il spring
because it also terminates in a 3/8-24
threaded stud, A 1" long adapte r with a
3/8-24 female th read provides th e co nnec
tion. T he one in my junk box was purchased
from a rad io store several years ago but I
haven' t seen them listed lately .

In the worst case, any machine sho p can
eas ily ma ke one for you out of 1" diameter
aluminum stock or buy the drill and ta p and
do it yourse lf. The 19\<1 " J bar is 3/8" ou ter
diameter alu mi num obtained from an old
TV anten na. The bottom of th e J bar is
grounded to the Hustler mast via the alumi
nu m strip. A similar strip made ou t o f plastic
near the top of the J matc h is used to keep
the J bar from vibrating. Clamps are fabri
cated out of 1/ 16" thick and 1/ 2" wide
aluminum to fasten the J bars to the
horizon tal strips as shown in th e detailed
drawing Fig. 2.

I ORAWING NOT TO SCALE
33 112il'l

L
lin ADAPTER FOR 3/8-24 MALE

31[ _RSS_2 COIL SPRING

,l- r=T 1 1"·"

Fig. 2.

A quick disconnect BNC chassis mount
ing type connector has to be mounted on
the shorting strip and insula ted from it. This
is accomplished with the 1\<1" x 5/8" x 1/ 8"
piece of p last ic. A 3/4" x 3/4" piece of angle

- J MATCH

~_SPR ING

quencies, especially on long trips.
The solution that I arrived at was to

convert the Hustler to a "J" match for 2
meters as shown in Fig. 1, and add a half
wave rad iator in place of the low frequency
loading coil. The adaptation is simp le and
can be accomplished in several hours. The
cost wi ll vary from nothing if you have a
good ju nk box, to under $10.00.

- FOLD OVER

Fig. 1.

The coil spring is a good investmen t in
any event. It is desirable for use with t he 40
and 80 meter loading co ils and esse ntial fo r

use on 2 meters. The length of these
antennas is such that tree branches will
occasionally be struck at high speeds and the
impact can be destructive u nless the coi l
spring is used.

The 2 meter antenna has been designed to
be just a few inches shorter than the 80
meter radiator. The objective is to develop as
much height as possible for the 2m anten na
and a good place to stop is at a point eq ual
to the longest low frequency antenna.

Also, moving the J match any higher
could get it too close to the load ing coil and
affect low frequency operation . Any VHF
addict recognizes that antenna height is a
very important parameter, and this antenna
is designed to achieve maximum height for
mobile operation . If anyone objects, the
antenna can be made any length shorter by
sl iding the J match down to a lower point on
the Hustler mast and cutting the top section

_ ), /2 RADIATOR
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signal. It should be possible to rotate the J
match to produce a more symmetrical
pattern but this was not tried .

For esthetic reasons and to keep the wind
resistance down, the J match was oriented in
line with the direction of motion of the car,
thus the antenna appears as a single element
when observed from the front or rear. When
viewed from the side, it can generate some
interesting comments.

There is one negative aspect to this
antenna. It does require a separate RG58U
coax feedline to connect to the J match for
2 meter operation. I was not able to think of
a simple way to utilize a common coax for
both low and high frequency operation
without too much compromise. I'll leave this
potential improvement as a challenge to the
reader.

Meanwhile I run my 2 meter coax under
the car, up between the car body and the
bumper, along the inside of the taillight and
up the Hustler mast. Plastic clips, or vinyl
tape holds the coax to the mast. There is the
option to run the coax insid e the car and
mount a BNC connecto r just an inch o r two
from the antenna ball mount. Then, just a
shorter piece of coax will be visible running
up the mast.

The switch from high to low frequency
operation is quite simple and takes only ten
seconds. Remove the 2 meter top section
and replace it with the appropriate low
frequency loading coil and radiator. Discon
nect the 2 meter coax at the J match and
move it away from the mast. Coil it out of
the way. The J match is left untouched.

To go from low frequency operation to
high, follow the procedure in reverse. Since
you can't operate 2 transmitters simultan
eously, 10 seconds is a small price to pay for
having one convertible antenna and is little
more effort than changing low frequency
band operation.

The effects of leaving the J match in
place for low frequency opera tion are
immeasurable. The resonant frequencies and
SWR's did not change by any measurable
amount on an 80 and 20 meter test. This is
readily understandable when you consider
that on low frequencies, the 19" J bar is in
parallel with the mast and suffic iently
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Fig. 3.

The unsymmetrical radiation pattern
occurs because the Hustler is at the extreme
end of the vehicle and because there is some
radiati on from the J match. Rotating the J
match alone produces a Z dB variation in
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aluminum holds the BNC connector on the
plastic insulator. Be certain that the connec
tor is not shorted to ground or you will have
trouble getting the SWR below 1)1, to 1.

RG58U interconnects the BNC to the tap
points on the J match . Drilled holes and
self-tapping screws could be used to attach
the coax but I preferred using very small size
hose clamps. The dimensions given should
result in a low SWR. With some fine adjust
ing I have been able to bring my SWR down
to l.1to 1.

All of the small hardware and coax
connec tio n points should be coated with
RTV or similar material to prevent the
inevita ble corrosion that occurs with time
and bad weather.

The gain of th e antenna comp ared to the
J4Awhip is a signif icant 4 to 6 dB except at
one point where it drops to 2 dB. The
radiation pattern is shown in Fig. 3, and was
taken by ro ta ting the auto in an open field
four miles away from the home base
receiver. A precision attenuator was used to
make the measurements. Two to 3 dB of the
gain is derived from the )l,A versus the J4 A
radiator and the remainder fro m the greater
antenna height.

• RE CE IVER
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RDHN MANUFACTURING
'!l D I VIS I ON OF <±:~~~

P.O. Box 2000 / Peoria , III. 61601

\

ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateur. _
When you need to "get at" your antenna just turr;f
the handle and there it is. Like other ROHN big
communication towe rs, they're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the world . . . for
almost a Quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

\
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Bargains on Surplus Electronic Gear

COMMUNICATIONS

UNLIMITED
9519 MAIN STREET

WHITMORE LAKE, MICHIGAN
48189

(313) 449-4367

•

Stocking STANDARD, ICOM,
CUSHCRAFT,& a Lot More!

Lots of Parts Too!

HOURS: 10:30 to 6 p.m. Daily.

100

spaced from the loading coil to have no
capacitive effect.

The results on 2 meters have been gratify
ing. My simplex channel buddy reports that
he no longer loses me on the way to work in
the morning. On weaker signals, flipping
back and forth between the liOAwhip and the
J makes the difference between hearing
them and not.

What is presented here is not original by
any means. The J antenna has been around
for many years. What is new is the adapta
tion to an existing product which many of
us already own. The same concept could
unaoubtedly be applied to other manufac
turers' low frequency mobile antennas. It's
nice to be able to put out a solid signal and
get the car into the garage too!

•
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Bill Pasternak WA61TF
Associate Editor

Can Those Split - Split

Channels Work?

I t 's needless to say that Two Meter
FM is the hottest th ing to hit the

amateur radio wor ld since t he advent
of SSB. In large urban areas, such as
New York, Boston, San Francisco and
Los Angeles, t he growth pattern is
easy to follow: Just li ste n to t he
number of new callsigns appearing
daily on your local repeate rs. New
comers, Old-Timers and everyone in
between are buying Two Meter radios
and gett in g their share of the " Fun
Mode." In some areas the overcrowd
ing is getting to the point where the
local Repeater Counci ls are being put
into t he position of reassessi ng t he
band-plan/activity amou nt rat io in
order to find a way to sanct ion new
repeater systems. One of t he solutions
being seriously considered is the sp lit
split or 15 kH z separation repeater.

Before going any further, it may be
best to explai n what a spli t-sp lit
repeater is and where the te rm comes
fro m. In t he days before t he nat ional
adoption of what is known as t he
Modified Texas Plan, areas that had
some form of standardization used
channels that were 60 kHz from one
a no ther wi t h 600 kHz spaci ng
between input and ou tpu t . As the
need for more channels grew, along
with t he need for some fo rm of
national standardizat ion, the 60 kHz
channels were "sp li t" and we now had
twice the number of availab le
channels , separated by 30 kHz and
st ill retaining the 600 kHz separation
between inp ut and outp ut . For the
past two years t his has more than
sup plied the needs of most cities 
even one as la rge as Los Angeles.
However, it is apparent t hat no level
ing off point fo r the number of
amateurs coming to two is in sight,
and as t heir numbers increase so do
the demands for new repeaters. Again,
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the most logical approach you might
think would be to again "spl it" from
30 kHz to 15 kHz separat ion between
systems, and agai n dou ble t he number
of channels. You do not need an
electronic ca lculator to do the math
on that one. But ho ld it ! Is splitting
again the best solution? Whi le I do not
claim to be an expert on the subject
of sp lit-split repeate r systems, I
suspect that I migh t be a bit more
famili ar with the pitfalls that may
appear when such a system is being
put on the air - since I had the
du bious honor of being t he first to try
such (along with my good buddy
Larry Levy and the rest of the Kings
County Repeater Associa tio n). For
better or worse t his is the story of
WA2ZWP, how it got started, why we
wound up on a spli t-spli t channel and,
most importan t, what we learned in
the process.

WR2ACV, as it is now known in
New York Ci ty FM circles, began
about 2 am one co ld January morn ing
in 1970. Even the original members of
the KC RA are probably not aware of
that. Larry and I had been putting in
some long hours in our TV service
business and had stopped on our way
home to grab a late-night snack before
going forth to grab forty winks. We
we re both very active on t he
WA2SUR system (now WR2AAA) but
with SUR's p henomenal growth it was
getting hard to keep a aso of any
length going with ourselves or ou r
friends. That evening Larry suggested
t hat he and I put up our own repeater;
we discussed the possibil ities with
regard to our available time, shrugged,
and for the moment shelved the idea.
Though we discussed the matter from
time to ti me over the next eight
months, it was not until Larry had
interested a number of other amateurs

and (t hrough one of them) procured a
site t hat the KC RA was officially
formed and work begun on t he
machine. During t hat time the Nort h
east Repeater Association had been
formed and by t he time our group
approached them for an alloca tion, all
standard 30 kHz split channels had
been assigned. We were left with the
alte rnative of accepting a split-split
channel pair or scrapping the whole
project. We elected to go with what
we could get , and that t urned out to
be 146.205 in, 146.805 out. In May
'71, after a month of parr-time on the
air smoke testing (and that term is in
no way used loosely) ZWP went into
fu ll operation and we started to learn
a lot about the world of split-split
systems - from both the owner and
the user standpoint.

In regard to the latter, those of us
using converted two-way comme rcial
equipment found little or no problem
using the system. About half of us
were runni ng mobile with various
Motorola or RCA radios, and to us
ZWP was li ke any other machine. On
t he other han d, the rest of ZWP's
inhabitants, who were usi ng the
"made for amateur radio use" type
transceiver, suffered severe co-channel
interference from both .19-.79 and
.22-.82. Th is held t rue for both
American made as well as Japanese
import transceivers. The cause of this
problem was the lack of i-f selectivity
exhibited by this equipment and, in a
nu mber of cases, changing the ceramic
i-f filter and its associated components
proved to be a cure. Radios using the
Murata fil te rs were the easiest to
change si nce Mu rata has an office in
New York and was able to supply
d irect replacement fil ters with steep
select ivity curves. Changing from the
facto ry supp lied "B" filter to a series
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Fig. 1. The ARRL adopted Modified Texas Plan showing 15 kHz splits implemented and
assuming 5 kHz deviation. Assuming nomina! 20 kHz user receiver bandwidth , massive
interference cen result necessitating modification to user's radio.

Fig. 2. The MWRA Inverted Split-Split plan using exis tingSouthern California Repeaters.
Note that the user's receiver sees a clear 30 kHz channel at all times unless close to a
station on the inpu t to an adjacent repeater. This plan has been adopted and implemented
by SCRA for Sou thern California.

prime coverage area. In fact, it was
possib le to drive east along Atla ntic
Aven ue, st ill have the Williamsburgh
Bank Building in sight (the fo rmer
home of the machine) and not be able
to hear it - a fact t hat a nu mber o f
users will attest to, mysel f included.
Yet with all its problems it still
managed to cover Brooklyn, Queens
and part of Long Island's South Shore
fairly well. Not the super-repeater of
ou r d reams, but someth ing better than
nothing. If we proved anything in t he
year that ZWP was on .205-.805 it was
that a split-split system cou ld exist in
even as densely repeaterized an area as
New York City if we were willi ng to
make a lot of sacrifices. That 's where
th ings stood in September '72 when I
left New York and moved here to Los
Ange les.

As a point of interest. ZWP (now
WR2ACV) has fou nd a better way to
survive - thanks to a rather dedicated
number of supporters who wouldn't
give up. In November ' 73 the machine
came back on the air after almost nine
months of silence. In the interim a
number of changes had taken place, in
the form of a totally sol id-state
system, a new site in lower Man hattan
and a shih to a one megacycle sepa ra
tion pair of 147.43 in, 146 .43 out.
This was qu ite an improvement over
the system I had said goodbye to (as I
recently fo und ou t on a trip to NYC).
In this you have the final chapter of
the origi nal WA2ZWP, as fa r as I know
the first "big-city" split-split repeate r.

What did we learn from all this?
Fi rst, anyth ing is poss ible if you a re
willi ng to pay the price. In ou r case,
the cost was both limited coverage
and adjacent channel problems for
many of our users. The split-split
system will work if you are will ing to
ho ld to the limitations it entails. F irst,
don't try to put a wide coverage
system on such an a llocat ion. If you
need wide coverage then either make
use of one of t he establis hed systems
or, if you simp ly must own your own
repeater , put it on 220 MHz. Heaven
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many peop le complai ned that the
repeater's aud io seemed low. Well , it
was - part of t he price we had to pay
for being o n a 15 kHz channel.

Ha d we owned something li ke an
Altec Audio AGC Amp lifier-Processor
we could have remed ied t he situation.
Ah, but they cost the kind of money
not fo und in a mateu r circles. This
broadcasting indust ry device permi ts
you to have a constant audio ou tput
amplitude level, regardless of the
input level. I now have one of these
gems sitti ng in the closet and I can
assure you that it will be part of any
future system I put up, regard less of
band or split.

When we p la nned ZW P, we hoped it
woul d become an alternate SU R, and
to that end had insta lled a Super
Stationmaste r as the receiving antenna
wit h the intent io n of eventually pur
chasi ng a Dup lexer for the system.
When t he co-channe l interference
proble m became evident and fo rced us
to go to a d irec t io nal t ransmit pattern ,
that dream sort of ended for me. I
thi nk we were lucky in that t he two
other systems were to the west of us,
and, using a fina l combinat ion of a 3
element vert ical beam and a 3 dB ga in
vert ical fed through a co-phasing
harness, we were able to create a
bea rable though not perfec t compro
mise. Keepi ng the transmitter power
at about 20 Watts out also helped, but
frustrated many users in peripheral
areas of ou r coverage. The machine
could hear a lot more than it cou ld
ta lk to, but it had to be that way in
o rder to survive at a ll. It also created
some rather weird deadsoots in o ur
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" F" filter solved the problem in my
IC- 2F Base Radio. Since much of the
equ ipment now available was not on
the market during the time that ZWP
opera ted .205-805, I cannot give any
evaluation on other newer equipment.
Suffice it to say that if you intend to
operate o n a sp lit-split system be
prepared fo r the possi bility of ex ten
sive modificatio n of your radio if it is
of 1972 or earlier vintage. Simply
said, you will need a receiver with
very narrow i-f bandwidth, com
pa rable to a Motorola "A" Strip using
a Narrow-Band Permakay filter . That's
abo ut p lus or minus 5 kHz deviat io n
acceptance, 10kHz overall! A " tigh t"
fro nt-end won' t hurt matters either.

In th is respect a word of cautio n. In
many radios, especially the imports,
mak ing the necessary mod ifications
may not be easy if you are not
thoro ughly acq uainted with t he art of
working on a tightly packed circuit
board chocked full of easi ly damaged
miniatu re components. If you have
never tried it before, I seriously
suggest getti ng someone who has the
proper experience to do it - or let the
manufactu rer' s represen tative perform
t he work. You may have no idea how
easy it is t o create an expensive repair
bill for yourself in that way. This is
o ne time you should let the experts
do it and pay whatever it costs. It will
pro bably be cheaper tha t way. Not
on ly is the new narrow fi lter needed,
but modif icatio n to the au d io and
squelch circuits fo r proper audio
recovery and squelch circui t action is
also necessary .

So far we have discussed the spl it
sp li t repeater in relation to its users.
How about its effect on the rest o f t he
FM community? Initia lly, it was a
d isaste r, especia lly to the two systems
o n either side of us. Our deviation
peaks were play ing havoc with .19-.79
and .22-.82, even after carefu l check
ing with a deviat ion meter. As t he
newcomer, and in order to live in
harmo ny wit h t he rest of the systems,
we fi nally drop ped the average devia 
t io n level to 4 kHz and went direc
tio nal in our antenna system. In tu rn,
this li mited our coverage area an d
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knows we need as much activity up
t here as possible . However, if Two
Meters is a must fo r you, then I can
on ly suggest t hat a ll para meters be
ca refu lly considered befo re erectio n
of such a system. Caref ully analyze
where all you r prospective users w ill
Jive and what areas they norma lly
cover in their daily rou t ine . Then
choose a site that will affo rd the
proper coverage while util izing the
minimu m necessary power fo r good
quality communication. In cities such
as Los Angeles and San Franc isco we
have an advantage in terrain type
which may prove t o the benefit o f this
type of allocation : Mountai ns and
valleys. Using .205 - .805 as an
examp le, if I were to put such a
system up to cover t he San Fernando
Valley where I live, I would pu t it o n
the t a lle st structure I cou ld f ind at t he
base of t he Valley - not o n o ne of the
surrou nding mountains. It is dou btful
t ha t such a system sitting 100 feet~

above street level would bother .19 
.79 in Anaheim or .22 - .82 in
Pomona, both about 50 miles away.
Runni ng nomina l power, it cou ld
cover t his area far better tha n simplex
and yet the mou ntai ns would act as a
natura l shield, containing t he trans
mitted signal to t his area. On receive,
t hey would have the same effect in
relatio n to the two other systems,
minimizing co-chan nel interference
proble ms. Using a site atop one of the
mountains wou ld most likely play
havoc wit h the o ther systems. Along
the same line of t hou ght, it will be
necessary fo r repeater councils co n
sidering the sanction of such alloca 
tions t o ass ign frequency pai rs that a re
as geographically separated from
establ ished systems as possible. Also
they must establish operati ng para
meters before maki ng such assiqn-

•ments. and enforce t heir decisio~s. In
a mateur radio, peer p ressure i~ the
best weapon.

Fro m the fo regoi ng, you might get
the impression that using split-split
channels in areas with heavy repeater
density (areas where there are no
mo re 30 kHz channels to be had] can
lead to more problems t han it can
solve. Well , give hams what seems to
be an insu rmountable problem and
someone always finds a solution.
There had to be a way to util ize all
those vacant 15 kHz channels and do
so wi th a minimum of impact on
those already on the air, both repeat
ers and users. Th is was the problem
that faced Southern California and its
repeater coord inating o rganization last
January. The Southern California
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Repeater Association had a long list of
applicat ions for t wo meter channel
assignments and no chan nels to give
out. They had run o ut of available
spect ra two years earlier. A decision
was made to issue the t ert iary 15 kHz
channels, but based on a suggestion
made to the SCRA by Bob Thornburg
WB6J PI, President of t he Mt. Wilson
Repeater Association (and afte r care
ful consideration by t he SC RA Tec h
n ical Commi ttee), SC RA elected to
issue the tert iaries on an inverted
basis.

Under the MWR A* p la n, t he inputs
of the tertia ry allocatio ns are put
between the ou tp uts of existing
systems and the outp uts of t he
tert iaries are between the inputs of
existing systems. This means t hat the
average user's receiver always sees a
clear 30 kHz slot un less h is next door
ne ighb o r happens to be t ransmitting
on a repeater input 15 kHz away , and
in t hat case it would take mo re t han a
narrow receiver to solve t h is p roblem.
If some interference does occur
between syste ms, t hen o nly the
receiver of the repeater will require an
up-grade in the se lectivity department
- or an adjustment to the repea ter
t ransmitter's deviatio n. In 99% of t he
cases, the user will be unaffected and
will not have to go t hrough t he agony
of tearing into his radio. Sounds nice
you say, but can it rea lly work?

Probably t he busiest open repeater
in the United States is the Mt. Wilson
based WR6ABE syste m that boasts
close to 600 users at present Due to
its loca t ion o n Mt. Wi lson's broad·
caste rs' ro w, Burt Wei ner K600 K was
fo rced to pu t ABE on a rat her non
standard frequency pa ir in order for
the system to fun ct ion withou t inter
ference to o r from other elect ronic
inhabit ants of t he mou nta in. ABE's
input is 147.435 MHz, tec hn ically a
sp lit-split channel. ( Its output is
146 .40 MHz in case. anyone is inter
ested in using it on a visit to LA. All
are welcome. l No t quite two years
ago, anot her repeater, WR6AAB,
came o n the air util izing 147.500 fo r
an ou tput. This put AAB's transmitter
bu t 15 kHz from ABE 's receive fre
quency. Init ially, there was some
minor inte rfe rence to ABE, but Burt
simply ca lle d Dave, the owne r of
AAB, an d the two of them solved the
problem in short order. This was
because there was only one t rans
mitter interfe ring wit h o ne receiver

"For a free copy of the MWRA Plan ,

send a SAS E to : MI. Wilson Re peater
Associ at io n, P.O . Box 10193 ,
Glt'ndale CA 9 1209.

and the owner of each was co mpetent
in the fine points of two-way rad io
communication . It was two people
working together which solved the
problem, saving a couple hu ndred
users from runni ng out to get the ir
radios mo dif ied as wou ld have been
the case had it been two repeat er
ou tputs interfering with one another.

While th is is by far t he best pla n to
date for utilization of t he 15 kHz
split-splits, and one t hat Burt and Bob
deserve a lot of cred it fo r comi ng up
with, it is by no means a ca rte blanche
curea tt . What I said before about the
respo nsibil ity of repeater councils to
be judicious in geograp hic spacing still
holds true, as it does for site locatio n
and keeping a carefu l eye on those
devia tion peaks. In fact, it puts the
same burden for proper system main
tenance on all exist ing systems as well
as the new systems. Why? Well , when
all t he t ert iary spl its are assigned and
operational , all repeaters wil l be spli t 
splits (tec hnica lly) in re lation to o ne
another. This wil l force t he syste m
that has been th inking of narrowing
its receiver bandwidth to do so, as
we ll as to keep a sharp eye on its
transmitter's deviation . All systems,
new and o ld, will be forced to fo ll o w
the same parameters, but t he inverted
split-spli t p lan negates the problem to
the user. It puts all responsibility o n
the repeater owners. With t ight re
ceivers, you will find that your users
wil l be wandering off frequency a lot
less often. Perhaps an automatic o n
channel 10 tone similar to the one
used on WR6ABN and described by
Art Gentry W6MEP in CST Magazine
will be a great aid in corralling your
users on you r channel. If I had ZWP
to do over again, I would have gone
.805 in, .205 ou t. Who knows, had we
thought of it then, it might sti ll be
there now.

The SCRA has already imple
mented the inverted sp lit-split system
that we might here dub the MWRAI
SCRA Plan, and at the outset it
appears to be a success. It wi ll take
t ime to know for sure and I wil l do
my best to keep you all informed
through Loo king West. By the time
you read this, WR6ACK wi ll have
moved to .8 05 - .205, to clear their
p resent channe l for a wide coverage
Baja Californ ia repeater, and another
system is alrea dy in the works fo r
147.705 - .105.

If all this seems unfai r to you , I
agree , but it is a necessity if the
sp lit -split type allocation is to survive.
You might ask yourself t he question,
" Why should our group be fo rced to
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live with restrictions that don't face
others?" The answer is that you are
late getting started in the game and
you are being handed whatever is
avai lable. You are the newcomer and
there are many ahead of you . Working
within the known limitations is a heck
of a lot better than not having a
system at all. Don't try to cover the
world with a sp li t-split system as it is
easy to make enemies Quickly that
way. That 's the last thing you need.
Remember that you may be the first
in your area to be assigned such an
allocation, and everyone's eyes will be
on you. Do things right and you may
become famous for pioneering a new
frontier in your citv.

Are there alternatives to the split
split? The best one I know of is to
foster interest in the development of
220 MHz systems. At th is writing
Southern California accounts for
better than 50% of the 220 activity
nationwide and has found it to be far
superior to Two Meters. Also, if 450
MHz is not overpopulated, consider
helping populate that band . (Forget it
in California ; we already need an
additional 10 MHz up there to handle
the existing ectivitvl) 450 is even
supe rior to 220 in what it will cover.
And don' t forget good old Six. Meters.
There is cheap equ ipment aplenty and

that ban d in most areas is a ll but
deserted. If we don't popu late it soon,
someone might get the idea that it
would be a good place for another CB
band.

Another a lternative might be a total
restructu ring of the Two Meter FM
Repeater sub-band as is being expert 
mented with by WR2AAA and
WR2ACV in New York City . Tech
nically, a 1 MHz separation between
input and output is far superior to the
present 600 kHz, and you could put a
repeater every 20 kHz without much
chance of co-cbeorel interference.
You could get a few more repeaters in
that way, especially if you shift all
simplex below 146 MHz . On the other
hand, the cost of implementing such
an idea on a nationwide basis would
be quite high in relation to the bene
fits derived. That is, if you could ever
get t he whole country to agree on the
switch. How many years did it take us
to agree o n the present system? Oh
yes, and what about all those synthe
sized radios designed arou nd a 600
k Hz offset? Well, many of them will
require some modification anyhow, if
split-splits proliferate.

Our final alternative is t-o petition
the FCC to change the ru les banning
amateur repeaters below 146 MHz.
T hat's not wit hout it s d rawbacks, too.

Just below 146 MHz is the part of
Two Meters used for satellite com
munication and, unlike with a re
peater, you cannot ride up to your
favorite Amateu r Communications
Satellite to plug a new crystal in to the
receiver. Even if we could convince
the FCC that we must expand down
band we must also remember that FM
is not the only mode in use on Two
Meters and we must respect the rights
and interests of others. If you only
operate FM on Two, you are missing a
good part of the fun that band has to
offer. There is a lot of interesting stuff
between 144 and 146.

There might be other alternatives
yet, but at this late hour I cannot
th ink what they are. I suspect that the
heavily populated areas will go the
split-split route en masse and that
they will do so soon. If you wind up
with one of these allocations, I can
only suggest that you strictly adhere
to any parameters of operation set
forth by you r local Repeater Council
and play it by the rule-book. In
retrospect, I kind of wish there had
been a rule-boo k back in January '70
when at some ungod ly hour INM sa id,
" Let's put up our own repeater." It's
a heck of a lot easier to follow one
than to help write o ne the hard way!

, .. WA61TF
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MF 8008 , 8 8ITCPU : $51.00;8038, VCO : $ 4.9 5
MM5203Q· l, 2 048 BIT RE-PROM: $ 16.50
NEC60 03, 2048 BIT RAM: $9. 00; 11 01 A RAM: $ 2.00
1 103A·2, 1 K RAM: $3.95; MCM700 1. 1 K RAM: $ 8.95
MM5260, 1 K RAM: $3.95; 330 1, 1 K RAM: . . . $ 3.50
3 106,256 BIT RAM: $2.25 : 8223, 256 P RO M : $ 4.25
AY5 ·1008, T TY RX: $6.00; AY5- 1 0 10, TT Y T X : $ 6 .0 0
X A224 0, PROG.TIMER: $5.95 ; X R2307, CCO: $ 5.25
12 D IG I T , 7 SEG., .3"HI, NEON DISPLAY: ... $ 6 .50
NE555, TI M E R : $.90; NE556. DUAL TIME R: . $ 2 .25
NE526, VOLT.COMPAR: $1.55 ; LASCR.I ·R: . $ 1.0 0
2518, HEX 32 BIT SHIFT REG : $ 6.25
2524,512 BIT SHIFT REG : $ 6.20
8263,3INP,4BITMULTIPLEXER: $ 6.50
8267,2 INP, 4 BIT MULTIPLEXER : $ 3.50
LASER DIODE, 4W, I-R : $8.50; QUAD 2N3725: . $.50

10096 Satis faction Guaranteed, Catalog tot

ELECTRONIC DISCOUNT SALES
138 N. 81st ST., MESA, ARIZONA 85207

NEW HIGH PERFORMANCE L I G HTWE I G H T
ANTENNAS for 80 through 10 meters designed fo r
ma>o;imum efficiency w it ho u t using inductors, cecect 
tors, or traps. Each antenna is complete ""ady to
install. 1 5 day return privilege .

The NEW DE-8010 covers 80 through 10
meters plus adjacent MARS frequencies. I ncluded is
100' of low los foam filled twin lead , a balun, and a
co a>o; ial cabl e with c o n nec t or. 1 30" long for only
S89.50 p lus $2 ship.

T he new DE·4 015 covers 40, 20 , and 15
meters. An exceue nr triband antenna for fi>o;ttd or
portable use. 1n<: luded is 100' of RG·58/U cable w ith
connector. 65' long for only $45.50 plus $2 ship .

Also active CW filters with built in power
supplies and audio power amplifiers.
Write f o r Bro chure.

DYNAMIC ELECTRONICS
P.O. Bo x 1131 , Deca tur, Al abama 35601
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Saving the 15m Quad

to 20mBy

W ith the sunspot scene still on the
decline and various scientific guesses

about its lo w point ranging fro m mid '76 to
mid '77, man y OMs who e njoyed DX o n 15
meters wish th ey had a good antenna setup
o n 20 meters. Although there doesn't appear
to be much difference between antenna
lengths on 15 and 20 meters, amateurs who
have built cubical qu ad ante nnas will readily
testify to the noted diffe rence in struc tual
size, ro ta tor requirements, etc., be tween a
15 and 20 mete r q uad. For t his reaso n,
man y amateurs choose to bui ld a 15 meter
quad whil e band condit ions o n 15 were still
good for DX. Good DX ope nings on 15 are
now becoming short in duration and mo re
and more rare, and this situ ation will co n
tinue for seve ral years.

The sunspot situat ion is not new, of
course, but it brou ght to li ght again the
methods ama tours used years ago to get their
10 and 15 me ter antennas to operate effi
cie ntly o n the lo wer frequency bands. One
very interesting method was developed by
some Eu ropean amate urs to do this with
cubica l quad antennas and that is the su bject
of this art icle. In contrast to the methods of
indu ctive loading of cubical quad s whi ch
have been presented in more recent years, no
loading coils are involved and an absolute
minimum of alte ra tion to the cu bical quad
reflector and driven elements is necessary .

The basic idea behind the co nversion
sche me is shown in Fig. 1. Fi g. 1 (a) shows a
single quad element as it normally appears .
The total circumference is some what ove r a
wave length at the operating frequ en cy. One
can th ink o f t he quad element, for a
mo ment, as a folded dip o le ante nna where
the two paralle l wires have been pulled apart
to form the diamond shape. As in the fo lded
dip ole antenna, t he high impedance poin ts

appear at the end of the ante nna or in the
case of the quad, at t he right and left corne rs
as shown in th e diagram. If the cor ners are
tuc ked in , as shown in Fig. 1(b), the current
now is still in phase in each of the two
paralle l conduc tors. The resonant frequency
of the ante nna wil l therefore a lso remain
approx imate ly th e same as whe n the two
parallel conductors are replaced by a single
conductor connec ted to the high impedance
poin ts o n each side of the quad. The fin al
form of the shortened quad is shown in Fig.
1(c) . The idea is really not very new. Some
amateurs may remem ber si mi lar lengthening
schemes being applie d to folded dipoles
when t hose ante nnas were the " latest " t hing.

A practical ap plicat ion of the forego ing
sche me is shown in Fig. 2 as applied to bo th
the driven and reflector c le ments of a 15
meter quad that is to be conver ted for
o peratio n o n 20 meters. An approx imate ly
10 foot long piece of wire is run fro m each
corner of the driven element and reflector
along the plane of eac h element and then
paralle l to the boom. Where the wires ru n
paralle l to the boom, they are spaced about
15" or so apart. These wires have to be
tr immed in th e tunc-u p process so they
shou ld be initia lly co nnec te d togeth er at t he
cente r of the boom as simply as possib le by
so me insulating material. Plastic clothes line
(the kind wit hout a metal core) will suffi ce .
Any of the usual tune-u p methods for a
quad can be used but a simple o ne invo lves
only the use of a grid-dip mete r. If a gr id-d ip

fA) (8) rc)

Fig. 1. Development of a foldin g technique [or
loading of a cu bical quad element.
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Fig. 2. Loading of the driven and reflector ele
ments o f a cubical antenna .

ning parallel to the boom. The front to back
ratio appears to be as good as that of a
fu ll -size quad. It should be noted that the
converted 15 meter quad will automatically
have an element spacing on 20 meters which
is smaller in terms of wave length than that
usually recommended for quad antennas. If
the spacing was .125A on 15 meters , it falls
to .094Aon 20 meters. Although it would be
unusual to have the possibility of extending
the boom le ngth on a modified 15 meter
quad, if th is could be done so th at it
measured .125A on 20 mete rs even better
results should be possible.

Two fi nal questions may develop. How
about a dual band quad by swi tchi ng in and
out the loading wires? And, ca n a 20 mete r
quad be conver ted in a sim ilar manner fo r 40
meter operation? A dua l band qu ad pro
bab ly coul d be developed by so me method
of switching in and out the loading wires .
Relay switch ing would be very di ffic ult
because the points of connection of t he
loadi ng wires to the quad e lements are both
high impedance and thus high voltage poin ts.
Trap switching by means of 2 1 MHz traps at
the connection points wou ld seem to be the
only possible solution . There is a greater
jump in terms of wave lengths between 20
and 40 meters than there is between 15 and
20 meters. But, the loading scheme des
cribed shou ld be just as applicable to the
conversion of a 20 meter quad to 40 meters .
Reduced bandwidth (re lative ly) and some
what increased side radiation are to be
expected in such a conversion but this may
be an extremely small price to pay when one
considers the enormous difference in dimen
sions between a 20 meter and 40 meter
cubical quad .

meter is used, che ck its frequency readi ngs
first on the statio n receive r. So me of the
cheaper kit types easily can be off in
calibration by a whole amateur band and
that is not going to suffice for antenna
tune-up purposes!

A grid-dip meter is co nnected directly in
one of the antenna elements by wind ing a
turn o f the antenna wire around the coil of
the grid-dip oscill ator . The feeder line to the
antenna is disconnected. First, the reflector
e le ment is tuned with the driven element
terminals shorted. The two wires attached to
the reflector are equally shortened until the
grid-dip meter indicates resonance at a fre
quency abo ut 5% below the desired oper
ating frequ ency. The grid-dip meter is then
used on the driven element and its loading
wires trimmed to achieve resonance at the
desir ed o perating frequency. For those who
are enjoying the outside weather while doing
all th is , a further refinement of the reflec tor
tuning can be undertaken to achieve either
maximum forward gain or maximu m fro nt
to back ratio . They cannot both be simultan
eously achieved. The 5% ru le described
above will suffice for practically all situa
t ions without further readj ust ment. The
antenna may be fed as usual by coaxial cable
either direct ly, or via a balun transfo rmer.
The bandwidth of the modified an te nna will
depend upon which segment of t he 20 meter
band the antenna was chosen to favo r. If a
typ ical quad is tuned up to the middle of t he
20 meter band, the swr will rise to no more
than 1.8 or 2.0 at the extreme band edges so
the loading system has a minimal effect
upon bandwidth. The typical 15 meter quad
so modified ca n certainly be considere d to
have a usable bandwidth which encompasses
the entire 20 meter band!

The results achieved with antennas modi
fied in the above manner have all been
reported to be very good. No exact measure
ment data is available, but it would appear
that the for ward gain of such a modified
ante nna is abou t 2-3 dB less than a full sized
quad o n 20 meters, which is a very reason
able figure. The o nly other difference noted
between the mod ified quad and a fu ll size
one is somewhat increased side rad iatio n
fro m the modified quad. This is to be
expected in view of the loading w ires run-

• • .Staff
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Get on the

The Full FM Line
is In Stock at ...
HAMTRONICS

* Use your Mastercharge,

Bank Americard,
P.N.B.,
Swan,

etc.

(215) 357-1400 I (215) 757·5300

11,>'/1 beat (//1\' d eaf all v uih ere]. -
WHEELER DEALER
Ju st call th e . . .

II
• CUSH·CRAFT

• STANDARD
• CLEGG

• NEWTRONICS
• ANT. SPECIALISTS

• REGENCY
• DYCOMM

• DRAKE
• HY-GAIN

• GALAXY
• SONAR

• MOSLEY
• MIDLAND

• BIRD
.ICOM

• YAESU
• TEMPO

• KLM
• SWAN

• SBE
• and many more.Look for us at Dayton

* We trade any kind
of Electronic Gear.

* SAVE GAS

BUY VIA U.P.S. -

NO CHARGE TO YOU

* The Largest Stock of New and
Used Ham Gear on the East Coast.

HAMTRONICS
A DIVISION OF TREVOSE ELECTRONICS

4033 BROWNSVILLE ROAD. TREVOSE. PA. 19047
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Eric Falkof KINUN
96C Charlesbank Way
Waltham MA 02154

The Rime Of
The Ancient FMer

1959

The tale of the a ncie nt amateur
With rig covered o'er with grease
Who on his way to hamfest far
Said, "Lord, this din must cease."

"The QRM and QRN
For ears as o ld as min e
Cause headaches, gas pain s, other ills,
Cured naugh t by dramami ne.

"There must be sigs that crystal clear
Can enter ears so old,
Of such a mode that r ings so true
I have ne'er been told .

"Meth inks this mo de called FM
Like taxis, police and fire,
It sounds so c lear a nd trouble free
It may be what I desire. "

So the FMer reviewed the magaz ines
And found a rig so true,
He pruned the coils and dutifully toiled
'Til finally said, " 'twill do."

1969

With crysta ls set o n nine ty-four
And sque lch opened wide,
The ancie nt FMer set on his way
To travel the great Divide.

108

The Ancient FMer traveled to
a hamfest with his mobile AM
rig installed in his car.

The Preprogs and FMTRUs were examined
until a workable unit was found.

Having won a Sweepstakes ticket, the
ancient one is freed from worldly
tasks and starts a long vacation.
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"Hello CQ," he cheery call ed.
But not a sig in sight.
"This rig be damned ! This mode so gran d?"
He turned the squelch down tight.

A tail burst through limiter stage,
"Oho!" he gladly crie d.
Again and aga in it noisily sang, and
"We don't call CQ," the voice crie d.

" I' ll not offend my ne w-found frie nd,
But please, benevolent sir,
What are the rules, the hints, th e tools,
Lest your wrath I inc ur? "

Like a sto ne th e speaker sat dumb .
The FMer raged and cursed .
The speaker sat li ke a gnat,
As silent as at f irst.

On he drove across the road
Into a town so bleak.
A Q50 was in p ragress. He called . ..
Al as, his sig was weak .

"Try again," a voice came through ,
"I can hear your signa l clear.
Three-four transmit ! Quick select it
And use the repeater."

" Repeater, what is th is? It cannot ex ist!
A thing heard but no t seen?"
" Yes, my friend," the voice did send,
" It is the great mach ine.

" Upon the hill it sits so st il l
'Til signal it doth detect.
Then retransmit it far and wide,
Giant antennas? No need to erect.

"Your 3-4 rock wil l hit the spot
Where receiver oven is tuned,
The greater range o f your good rig
50 greatly will mushroom."

The ancie nt o ne looked in his rig
To f ind th e crystal data,
And to the compa ny sent a request
For a crystal to use the repeater.

The rock s arrived and put inside
The rig so grossl y complex,

APRIL 1975

The ancient FMer makes his first 050.

The FMer learns the first rule
of FM operation.

A new aspect of FM is introduced
to the lone driver.

The trick ofusing the repeater is
revealed.
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Another channel he installed
For repeater and simplex .

"Break!" he called a nd gave his call
As all o n freq gave way .
"Emergency sta tio n, give your location
Give your traffic to save the day!"

" I o nly wanted to say hall oo
As I passed your city location."
"Ne'er repeat your woefu l deed
As ' Break' is for emergency statio ns."

" QRZed" called the friend
On two meters as westward he rode.
" We don't u se Q-Codes. We say 10-8 ."
And silence as the squelch c losed .

The QRM it grew intense
In southern California
9-4 was a cacophony
Of statio ns with a mania.

Under each station was another
And yet there were still more.
The co nsta nt ja bber, use less palaver;
Two meters became a bore.

UI must escape to a quieter place
Wi th a nte nna farm up so clear
That I ca n escape from valley and cape
Vet still use machines far and near."

1973

A magazine came on the scene
To tell of developments new,
And 's tead of surp lus, commerc ia l, ju nk box,
The imports were sel ling here too .

"Smaller st il l than comme rc ia l swill,
And curre nt dra in so low.
This is the way to operate;
Multi-channel too? What ho!"

To the city. ..What a pity,
The chan nels are so thick,
Wit h intermod and other cru d,
Clea n signals o ne can not pick .

Rice box, rice box, everywhere,
Everyo ne, foe and frie nd;
Rice box, rice box, everywhere?
Where wil l th is mess all end?

110

The FMer realizes the increasing
sophistication of the hobby.

The FMer learns his second lesson.

Individual differences in operating
become apparent in different locales.

Growing tired ofso much talk was
wearisome to his nerves.

Age begins to tell on the old man.

A new source ofgear was revealed to
the recluse.

His interest revivifies itself upon
reviewing the gadgets available.
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Capture, capture, cr ied the box,
As signals weak were squashed ;
Turn you r antenna, this time we'll get ya ...
" It's time my hands were washed ."

He sold his rig a nd danced a jig
To a youngster with brand new ca ll .
" 220? 450? 1296?
I have done them al l."

And so my friend , this is the end
Of an a ncient FMer. No lie!
His timer has passed, and now, alas,
He's a control statio n at that machine
in the sky.

• • •

The OM contacts his final Repeater.

. .. Kl NUN

A Two Meter
Collinear You Can

French Bishop K4NOC
2758 Burlington Aven ue N
St . Petersburg FL 33713

Make

. . .K4NOC

IO XIO''''
Pl.ATE

THIN WALL TUBING ( BOOM)

•

~

SUPPORT MAST~

BLA Ci< PLASTIC PIPE TEE3/B oo-- f"i
TUBING

increase in gain. If you wou ld like more than
a ground pl ane, give this beam a try . You
can put it together in an afte rnoo n.

T.oM

1

Parts List

1 - 1/2" x 10' conduit; 4 - 1/ 2" x 15" conduit; 8
- 3/8" x 40" aluminum tubing ; 8 - 3/8" x 38"
aluminum tubing; 8 - 1/2" black plastic pipe tee;
1 - 4 " x 4 " x 1/4" alum inum plate; 6 - 3 /4" or
1" U-bolts; 2 - 1 1/4" or 1 1/2" U-bolts: 50 - #6
x 1/2" sheet metal sc rews.

I have one ind icat ion of antenna gai n for
the record. Dave Springer hel ped me by
using an in-line variable attenuator on his
receiver. We compared the co ll inear to a l4
wave ground plane with both at the same
height and both fed with RG-S/U. Dave is
about six miles away and had to use 12 dB
of atte nuat ion to drop the colli near sign al
down to equal that of the ground plane.
Though the numbers may not be perfectly
accura te, they do indicate a su bstantial

H ere 's a relat ively easy to build 16
eleme nt co lli near for 2m th at will cost

$10 or less, depending on you r junk box and
sc rounging abil ity . The boom and supports
are 1/ 2" EMT (thin wall conduit) ; the
ele me nts are .9cm x 1mm (3/S" x .040")
wall standard aluminum tubing. Refe r to the
drawings for construction detai ls. Dirnen
sio ns are to center lines of tubi ng. I used #8
TW solid copper wire for the phasing lines. I
stripped off the insulation and spaced them
2cm (3/4") apart. The balun is made of
RG·S/U and its length is a little shor ter than
most figures in radio handbooks. I suggest
starting an inch longer and trimming it fo r a
good match. It takes a little time to achieve
this but it 's worth it.
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CALL
FREE

BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL

HAM RADIO CENTER
(9 A.M. - 5 P.M. Central, Closed Sunday and Monday)

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.

P.O. BOX 28271 ST. LOUIS MO 63132
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Michael W. Babb WB4 UAN
506 Westwoo d Drive
Louisville KY 40 243

Do You Know This Man?

"Thehandle here is Mi ke, old man, and
I'm operating mobi le on the outer

expressway. So how copy? K4ABA, th is is
WB4UAN mobil e four. Go ahead, OM.

"Okay, Mike ... real fi ne ... Yeeeaaahh.
Lessee here .. . WB4ANE, I believe, and the
group . . . this is W4ABA on the 34/94 re
peater. You gotta real fi ne signal there,
Mick . . . stronger than that last fe llow that
was on the machine. You must be closer to
me th an he was. A little noisy, though, at
times. My handle is Bill . Brother .. . I . . .
Love.. .Lucy. Yeah! Bill, as in short for
William. So how you doin' th is afternoon?
WA4 UNE in the mobile . . . this is K4ABA at
the base.

"K4A BA this is WB4UAN mobile four.
The call is Whiskey ... Baker . . . Four .
Uncle American _. . Nancy . . . U .
A ... N There Bil l, and the handle is
Mi ke, not Mick. I spell . .. Mary . . .
Item. . . King .. . Easy . . . Mike. Okay on
my signal. Thanks very much for the good
report, but I be lieve the strong signal you are
receiving is the repeater's, not mine, since
the repeater is hearing my signal and re
transm itting it. You're getting a good signal
from the repeater, there, Bi ll. Go ahead.

" Right you are WA4AUN this is
K4 ... Always Be . . . Alert .. .
Yeah, Mike, I know all about them
machines, there, and I know a strong signal
when I hear one, and you got o ne, ole
buddy. I ai n't never heard such a signal on
two meters before. Ole Jack was a tal kin' on
here before you got on, and he wasn't a
pinnin' my meter li ke that signal of yours. I
guess it's so rta like add in' signals together.
Yours and the repeater 's to get a real strong
signal. What? Oh. Yeah I did .. . I thin k I
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did . XYL here is remind in' me to give ya my
handle there, Mick guess it slipped my
mi nd . It ' s Bill Brother . .. I .. .
Love . .. Lucy ... Bi ll.

"And as you may know, that's short for
William. Like in King William The Fourth or
whatever they called that feller over in
G·la nd. Haaa! You remember him from high
sc hool don' t you, Mick, ole buddy? Back
over to ya. Whiskey Four .. . Ahhhh ...
Nancy American .. . Able, this is--oh
yeah in the mobile-this is kilowatt four
always be . . _alert .. or at least cau-
tious haaa! Go ahead there, Mick .

"K4ABA, this is WB4UAN mob ile 4.
Okay Bi ll . . . You sti ll do n' t have the call
right. If yo u've got a pencil handy, wh y
don't you write it down this t ime. It's
W-B-4-U-A-N, and I'm mobile four. Put it in
the logbook, Bill, and write it on a Q5L
card, wh ile you're at it. I'll be send ing you
min e. That 's part of the hobby I like most.
Well , Bill , I'm just about at the dest ina tion.
It's been real nice talking with you . l'II IU m
it back over to you for your final trans
mission. K4ABA, this is WB4UAN mobile
4.

" Lessee here ... Whiskey num ber four
Uncle Alpha Michigan ... That' s a right nice
call, there, Mick .. . This is ki lowatt four
ain't been asking at least not
lately ... Haaa! Hee Hee . . . Hey Mike,
what kind radio you talkin' on anyway? You
really gotta fine signal up here on the hill.
'Bout th e stro ngest on two mete rs. Mine
here is a Mallard 10-4, with a homebrew
skyhook fed with open twinlead. Go ahead
there, Mike, and tell me what kinda box
you 're usin' there. Break Break.

" It's a homebrew rig running about
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twenty watts into a commercial whip with 3
dB gain mounted on the rear deck, Bill. I've
really gotta sign with you this' time, old man.
I'm at my destination, and I'm late for an
appointment. 73 and nice talking with you .
K4ABA, this is WB4UAN. Good afternoon .

"Yeah, Marshall. Say, if you're gettin'
them kinda results from a homespun rig, you
must be pretty good at all that technical
stuff. Personally, I had a hard time gettin'
my, technician ticket .. . and I still don't
know beans about one of these here Mallard
radios, which I'm a usin ' to talk to you on.
Say ... I got an idea, Mac, how's about us
gettin together sometime and you givin' me
a few pointers on this electricity stuff,
anyway. I'd be happy to supply some eats
and brown 809's or whatever you fellers call
it these days. How 'bout some Saturday
morning ? We could bring the XYL and
Harmonics along and have a real good time.
Maybe even make a field trip to a park out
of it. You could bring along the theory
books and maybe some test questions and

lEER
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answers, if you know what I mean, there,
Mel. The XYL here ... Lucy ... says that
would be mighty fine with her.
Saaay .. . How's about this Saturday, Mick?
WA4UAN mobile, but portable at the old
destination, probably in the driveway, here
is kilowatt four anything but asparagus. I
don't like asparagus too well, there, Mick.
Go ahead with your next transmission.
Break Break.

• • • • • • • • • • • • • • • • • • •

" Hey Mick, you on there, ole buddy? Go
ahead there, Mick. WB4AUN, takin' a short
standby, here's K4ABA.

• • • • • • • • • • • • • • • • • • •

"Well, that homebrew rig of his must not
have been so hot after all ... it didn't even
last through the QSO. QRZed .. QRZed
Q RZed two meters .. . the 34/94 re
peater . . . here's kilowatt four anybody be
fore August . . . at the base ... how copy?
Break break."

... WB4UAN

•
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Put together
t -value
2-meter cka

athkit
I•

Start with the Heathkit
HW-ZOZ Z-Meter FM Transceiver.
It's an all solid-state design that you can build and completely
al ign without special inst ruments. And this compact l ittle beauty
gives you independent pushbutton selection of
6 transmit and 6 receive crystals. 10 watts
minimum output. Will operate into an infinite
VSWR without failure. And for the ultimate
in convenience there 's the optional tone
burst encoder for front panel selection of
four presettable tones. The HW-202 kit includes
two crystals for set-up and alignment and
simplex operation on 146.94; push-to-talk mike;
12-volt hook-up cable; heavy duty clips for use
with temporary battery; antenna coax jack ; gimbal
bracket, and mobile mounting pl ate.
See specifications below.
Crystal certificates available
at 5.95 each.

Kit HW·202, II lbs., ma ilable . .. 179.95'

Kit HWA·202·2, Tone Burst Encoder, l ib 24.95'

Kit HWA·202·1, AC Power Supply, 7 lbs 29.95'

Kit HWA-202·3, Mobile 2·Meter Antenna, 2 lbs 19.95'

Kit HWA·202-4, Fixed Station 2·Meter Antenna, 4Ib, 17.95'

,

Tune-up your 2-meter rig
with maximum p recision.T he Heath k it
HM·2 102 VHF/ $WR B ridge makes
it happen, 4 Ibs., •••• •.. • • •• 34.95·

-

New Heathkit
10-Walt Amplifier,

•
HA-201 . is perfec t for hand helds
or any 1 to 11h watt 2-meter rig ,
3l bs• • . . • . . . • • ••• . . • • . . • •25.95·

.... ,,!

~ -.-. ~
-

(
' _ f #"'
.~ ... ,\..,

,

Add 40 walts of output
with the Heath kit HA-202 2-Meter
A mplif ier. It's designed for the
HW·202. 4 Ibs• • • . . • • . . • • . . 69.95·

HW·202 SPECIFICATIONS - RECEIVER - Sensitivity: 12 dB
SI NAO· (or 15 dB of Quieting) at .5 p,V or less. Squelch
threshold: 3 p.V or less. Audio output: 2 W at less than 10%
total ha rmonic distortion (THO). Operatinl frequ ency sta
bil ity: Bette r than ± .OOI5% . Image rejection: Greater than
55 dB. Spurious rejection: Greater than 60 dB. IF rejection :
Greater than 75 dB. First IF frequency: 10.7 MHz :t:2 kHz.
Second IF frequency: 455 kHz (adjustable). Recei,er band·
width: 22 kHz nominal. De·emphasis: - 6 dB per octave from
300 to 3000 Hz nominal. ModUlation acceptance: 7.5 kHz
minimum. TRANSMITTER - Power output: 10 watts minimum.
Spurious output: Below - 45 dB from carrier. Stabil ity:
Better than ±.OOI5% .Oscillator frequency: 6 MHz, approxi
mately. Multiplier factor: X 24. Modulation: Phase, adjust
able 0·] .5 kHz, with instantaneous limiting. Duty cycle:
100% with 00 VSWR. HiCh VSWR shutdown: None. GEN·
ERAl- Speaker impedance: 4 ohms. Operating frequency
ranle : 143.9 to 148.3 MHz. Current consumption: Receiver
(sque lched): Less than 200 mAo Transmitter: Less than 2.2
ampe res. Operating temperature range: -10° to122° F( - 300'
to +500 C) . Operating voltage range: 12.6 to 16.0 VDC (13.8
VDC nom inal). Dimensions: 2¥4" H x 8lf4" W x 97.41" D.
· SINAD = Signal + noise + distortion

Noise + distortion

1I[I.1I1I(lT ELECTROIII C CENTlR, _ UM. ot Sc ~ I""' b.'g . , p'O""c," CO'PO"""'"
A.t.il p,;••••lightly h igh. ' .

ilRIZ" ",oon,, : CillIF. : il.......,,,,, EI C."ilo, loa ilng.I.., Po m""., R.o.ooo Clly, S.n 0'*90 (l.
.... ...J. Woool."" ..al.; COLO ; Don..,: CO N".: "'"'0''' (ily",">: FLA, : "',. mi (....'..h). Tampo;
Gil ..t1....1.: 'U." CftjC8ll0. Do G_; '''0 , 'n<l,.no~".; KilNSAS ".h,., C", ( "",:
KY lou,••""" LA.: _ 00' (K""n*'l: "' 0 , 8.11".".,•. Roc...I"': ...ilSS, aool"" (W.I ...,.';
"" C" , 0.""'1; IoI ,NN, "" _ .POI'" t"op!l,n"l; "'0 .: Sl, lou," (a"OII01""I ; "ea · Don..... " J f .. ,
l._n . N Y : &11"0 C.........,.I). N. ... v_ C,ly. Joo'..,100 tl II. Floc........ Whot. PI"n" OHIO , C,n·
e ,n,,"" IW__hl, Cl__• Colu"'''''', ToI..:Io; g"' . Ph"_"""" Pill_tV"; RJ P 'OO"".
Iw.,..e . , : lEkAS' Doll...........""; " '" " oriOOO CII., 8o""hl ; WilSH , Sa ...... ; WIS " ... .1 _.

I.
------------- --~HlEill..

Heath Company
I Depl.ll-04 •.•.
I Benton Harbor, Michigan 49022 I
I 0 Please send my free 1975 Heathkit Catalog . I
I 0 Enclosed is $ , plus shipp ing. t
I P lease send model(s) I
I Name I
I A dd ress I

I C ity State Zip I
I Prices & spec ifications subject to change without noti ce. I

L ·Mail o rder pric es ; F.O.B. factory AM~07~

---------------------
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VOLTAGE FOR THE FET
CAN BE TAKEN FROW
~E CATHOO£ CJ(' THE
12A6 AUOIO TUBE_
+ 12 VOLTS IS AVAIL
ABLE THERE .

from the cathode of the l 2A6 audio tube.
Plus 12 volts is available there .

The front panel can be cleaned up and
put to use . Both J-602 and J-603 power and
con tro l plugs can be rem oved and discarded .
The lo op antenna switching relay may also
be removed . Ju st clip the wires from these
parts and let them hang or shove them aside.
Don't let the wires sho rt out or touch the
chassis . With those parts out of the way. the

10 I( POT

24 TO 28 VAC

'00

+ 50 mA

V2 ,tU,lPERE

TOP VIEW

0 0 COMMON
CHASSIS

(", GROUNO

0 0

Fig. 1. 200 TO 250 vee

Fig. 2.

A NewQ5er
The R-JJA

Charles Lan dahl W5S0T
121 Barranca Road
Los Alam os NM 8 7544

T he civilian version of the BC-453 is on
the surplus market. Although it is

designed for remote control and has no dial,
it can be placed in operation rather easily . A
spin tuning knob or some other method of
tuning the receiver through its 190- 550 kH z
range is needed. Fair Radio Sales and
Meshna offer such knobs. Connect filame nt
and plate power as sho wn in Fig. I .

At the front panel, J-603, find the pin
which has green wires corning to it from the
cathodes of the l 4 A7 rf and i-f tubes.
Connect resistors to this pin as shown in Fig.
2.

The R-ll A is ready to operate. With
'antenna connected it will receive AM and
MeW signals from weather station broad
casts in the low band . Its sensitivity is about
5 microvolts at the antenna post. When used
as a Q5er in conjunction with the 455 k Hz
i-f signals from your stat io n receiver, you
can copy CW and SSB by turning on the
ma in station receiver BFO . I added an 85
kHz external BFO by building a transistor
ized one which uses junk box coil. O thers
may have this same coil in their par ts
collect ion. Voltage for the FET can be taken

Fig. 3. All parts inside shield can are original
values. The field effect transistor is from Pofy-Paks.

front compartment can be used for the gain
control potentiometer, an on-off switch, or
whatever you wish. I swapped the antenna
and loop input wires so that I could use the
BNC connector to bring in shielded wire
from the i-f of my sta tion receiver.

Calibration is roughly 12 kHz per revolu
tion of the spin tune knob. Therefore plus
and minus 3 kHz is easily estimated when
tuning SSB. . . . W5S0T
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B. T. Ring K 3 VNR
6619 Powhatan St.
Riverdale M D 20840

Now-

A 5/76 Wave Antenna?

J udging by the number o f 5/8 wave
length antennas now being used fo r 2m

operations, this is undou bted ly the most
popular of all 2m anten nas. This popular ity
seems to be well deserved, since the 5/8
wave ante nna has about 3 dB gain over a 1/4
wave antenna and it is no t excessively long.
It would appear then that this is an ideal
ante nna for 2m mobile work and th ere
should be little hesitation when it co mes to
selecting an antenna.

Faced with the task of mounting a 2m
antenna on a subcompact station wagon,
several problems had to be reso lved . An
antenna was needed th at would be com
patible with t he size of the car and still
approach the effectiveness of the 5/8 wave
antenna. Altho ugh a 5/8 wave whip for 2m
is not very long, whe n mounted on th e roof
of a subco mpact it is almost as awkward
looking as a 10m whip o n th e roof of a full
sized car. The 1/4 wave antenn a wou ld be
more suitable in size, but th en it would not
have th e gain attributed to the 5/8 wave
ante nna. The cost factor also had to be

APRIL 1975

considered since co mmercia lly made 5/8
wave ante nnas are ra ther costly. The h igher
cost for such an antenna is understandable
because more is involved than just the
antenna length. Contribut ing to the cost is
t he special base containing an impeda nce
matching tra nsfor mer which is needed to
match a 50 Ohm line to th e high impedance
of the antenna.

A temporary compromi se was reached by
using a 69c m stainle ss stee l broadcas t type
replacement antenna. Th is type of antenna is
made to fi t ove r the bro ken stub of the
standard car antenna. Since this antenna is
o nly sl ight ly longer than 5/16 wave fo r 2m
the higher impeda nce presen ted a reasonable
match to the 50 Ohm coax. The inductive
reactance introduced by the ex tra length of
the antenna was tuned o ut with a series
trimmer capacitor at th e base of the an
tenna. With this antenna th ere was a notice
able improvement over a 1/4 wave mounted
in the same position. Moreover, the size of
the antenna was still in keeping with the size
of the car.
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The first co il form was fab ricated fro m
telescopic polystyre ne tubing having the
follo wi ng d imensions:

This 69cm ante nna was the n used as t he
basis for a much improved antenna. By
building out the electrical length of the
ante nna to 5{8 wavelength with a base
loadi ng coil a nd us ing a match ing trans
for mer to matc h the high impedance to a 50
Ohm line, it was possi ble to ac hieve an
efficie nt antenna without grea tly increasing
the physical length.

LENGTH
Icml

6.3 5
6 .35

10. 79
2 .54

OUTSIOE
DIAMETER (eml

1.9
1.58
1.27

.9 5

INSIDE
DIAMETER (em)

1.58
1.27

.9 5

.63

27 '11 ANTENNA

~ _ ~/ 16j ll_ 8 R ASS STUD
_ 2 1/2 in. LONG

The tubing is telescoped toge ther, and holes
large enough to pass # 14 are drilled as
shown in Fig. 1. All holes except Dare
drilled through both sides of the tubing.
Hole D is for the coil tap (which is the feed
point) and is drilled through o ne side only.
Ream out the e nd of the sma llest tubing a
little to take the .80cm stud which will be
heat fitted into the tubing.

The coils are wound from a 101.6cm
length of # 14 tinned wire. This is more than
enough wire, but the extra length will
fac ilita te handling. Be nd the wire into a 1.27
cm wide hairpin wit h one side about 74.93
cm long a nd th e other about 25.4 cm. Insert
the long end th rough hol e B and the short
end through hole C on th e side of the coil
form which is o pposite to hole D (both ends
should protrude fro m th e same side as hole
o). Dress th e loop of the wire down close to
the coil form. Gr ip the end of the long wire
in a vise and app ly te nsio n while winding 9
turns spaced over th e length of the fo rm to
hole A. Pass the excess wire t hrough h ole A,
but do no t cut.

Place a _8De m X 6.34c m threaded brass
stud into the opening at the top end of the
form, This stud can be cut fro m threaded
brass stock, or it can be a brass machine
scre w with the head re moved. Hold th e coil
form in a vert ical position so that th e stud is
fac ing down. Press the stud against the top
of the work bench and apply heat to the
stud with a soldering iron; at the same time
apply pressure to the coil form to force the
stud into the poly styrene tubing. Stop when
the stud reaches th e wire in hole A. Bend the
end of the wire and loop it arou nd the base
o f the stud. Cut off the excess wire and hold
the loop in place with a brass nu t over the
stu d. This comp le tes the loading coil section.

The matching transformer consists of 4
tu rns o n the 1.27cm section of the fo rm

(SEE TEX T)

MATCH ING
T R A NS 4T
NO 14 1/2 ... OIA

,
LOA DING COI L
9T NO 14
3 /4 1" , DI A

B
c

TA P rr F RO M 0
GROU NO

'0".:';''''0':-:'' '''

3/8 ,11 SI'USS NIPPLE
I 1/2 III LONG

The unique fea ture about this antenna is
tha t instead of a separate loadi ng co il and
matching transformer, these coils were
wou nd as a composite coil on the same coil
form. The complete coil assembly is pro
tected fro m the weather by a housing made
from PVC pipe enclosed at both ends by
pipe caps. The stai nless steel wh ip is
a ttached to a 5{16 inch threaded brass stud
a t the top end of the housing, and a 5{8 inch
threaded brass nipple is used at the lower
end of the coil for mountin g o n the car. The
50 Ohm feedline passes through the nipple
to the transformer, which is tuned for
maximum output.

Two versions of the load ing coil-match ing
transformer co mbinat ion were made. Both
performed eq ually well with the 69cm whip.
The fir st vers ion is almost 5.08cm shorter,
bu t where the additional heigh t is not
o bjectionable the second vers ion is easier to
construct.

Fig. 1. Composite loading coil-matching trans
former fabricated from telescopic tubing.
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Fig. 2. Comp osite loading con-matching trans
former using single diameter tu bing.

the to p end to take the brass stu d. Holes for
the 14 gauge tinned wire are drilled in the
coil form as shown in Fig. 2. Again , hole D is
dri lled o n o ne side of th e form only.

Befo re winding the co ils three copper
rings are prepared from 1.27cm copper pipe.
Two rings are made 1.27cm wide; the o ther
is 1em wide. The 1em ring is positio ned
o n th e co il for m be tween holes B and C. The
o the r rings will later be placed o n both ends
of the coil for m.

Bend a 101.6cm length of wire as in the
first composite coil. In sert the long side in
hole B and the short side in hole C on the
side of the form opposite to hole D. The
wire should straddle the copper ring and
come out o n th e same side as hole D. Wind
13 tu rns for the loading coil. Place a copper
ring o n the end of the tubing to prevent
spl itti ng when the .8Oc m brass stud is
inserted with heat.

The matching transformer coil and tap
are made the sa me as in the first version . The
co pper ring and brass nipple are also in
sta lled th e same as before. The fi xed capaci
to r and t he gi mmick wire are both soldered
to the co pper ring between the loading coil

wound in th e opposite direction from the
loading coil. The feed point tap is o ne tu rn
up from th e ground end of the coil, so be
sure not to cover hole D with the wire. After
the co il wire end is passed thro ugh hole E
use a short piece o f flexibl e insulated wire to
make the tap connection. Bare about
1.27cm of the wire and pass it inside the
tubing and o ut through hole D and so lde r it
to the coil. (Instead of the tap wire, th e
center co nductor of th e feedli ne co uld be
soldered direc tly to t he coil.]

Make a 1.27cm wide copper ring fro m
1.27cm copper pipe and slip it over th e tap
wire o n to the coil form. This r ing serves two
purposes: it reinforces the polysty rene tub
ing and later it will also be used as part of
the tuning capacitor. Insert a 1.58 X 3.81em
brass nipple (the type used in elec tr ical
fi xtu res) into th e end of th e tu bing over th e
tap wire. Apply hea t and pressure as with
the stud at the other end until the nipple is
seated against the coil wire in hole E. Bend
the end of the coil wire over th e copper ring
and loop it arou nd the nipp le. Cut off the
excess wire, and hold t he loop in place with
a lock nut over th e brass nippl e.

A co mbination fi xed capac itor and ad
justable gimmick wire are used to tune th e
matching transformer. The fixed capacito r is
a small ceramic type with a value of about 3
to 5 pF. One capac itor lead is soldered to
the co pper ring along with th e coil end wire.
Solder th e o ther capacitor lead and one end
of a 15.24cm length of teflon covered
hookup wire to the top end o f th e matching
transformer (junction of the two co ils) . Use
insulating sleeving o n the capac itor leads to
prevent shorting to the coil. Wrap the loose
end o f the gimmick wire around the copper
ring but do not solder. Hold the gimmick
wire in place with polystyrene coi l dope.
Tuning of the transformer will be done later.

The second version of the load ing coil
-rna tch ing transformer differs fro m th e first
o ne mainly in physical dim en sions. Because
of this, the number of turns o n the load ing
coil is also different. The coils are wound on
a single piece of 1.27cm diameter polv
sty rene tubing 15.24cm in length and hav
ing an inside diameter of 1.59cm. A 5.08cm
piece of 3/8 OD 1/4 ID tubing is inserted at
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DRUSH ME HOTLINE TODAY! Fa< onlv
$8 a year! Bill me after I receive my first issue.

City State Zip'---__
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and the matc hing t ransfor mer. The other
capacitor lead goes to the end ring and the
gi mmick wire is wrapped around the end
ring.

To protect the coi ls agai nst the weather,
t hey are enclosed in sections of PVC pipe.
Cu t the pipe about 1.27cm shorter than the
coil forms to al low the end caps to be drawn
up tigh t agai nst the coil assembly. The first
coil uses 2cm pipe, and the second co il uses
1.27cm pipe. Check to be sure that the
inside of the pipe clears the coil asse mbly .
The end caps are standard PVC pipe caps
drill ed to fit over the .80cm stud and
1.59cm nipple. The caps are held in place
with additional brass nuts . Afte r fi nal tun
ing, the joints can be sealed with PVC
cement, epoxy or RTV.

Tuni ng of the antenna co il asse mbly
should be done with the complete ante nna
moun ted on the vehicle. If the whip antenna
has a coil spring base , shunt the spri ng with a
fl exible wire, o r shiel di ng braid, to assure a
good connection when the spring fl exes.
Wi th the PVC sleeve and the lower cap off
temporarily mount the comple te antenna
assembly on the car and connect it to a
tran smi tter th rough 50 Ohm coax. Prune the
gi mmick wire a small amount at a t ime while
watchi ng for maximum output as indicated
on a fiel d strength meter. Whe n the signal
strength just begins to drop push the end of
the gim mic k wire back against the copper
ring and hold it in pl ace with coil dope. The
tuning is now completed and the co il assern
bly can be sealed in the PVC housing.

Comparison tests made against a 1/4 wave
whip mounted in the same posit ion o n the
car indicated that the two base loaded
antennas had some gain over the 1/4 wave
antenna. No measured co mparison tests were
made with fu ll size 5/8 wave ante nnas, but
signal reports received we re enco uraging, and
indicated that the base loaded antennas were
able to hol d their own along with the long
ones. In actual use, there was little if any
difference in performance between the two
base loaded antennas. The first model des
cribed perhaps had a slight edge; possibly
due to the higher Q of the larger diameter
coil.

f
5/

Call

Latest FCC News
(from inside the FCC)

Latest Docket Releases
usu ally in enti rety

Late DXpedition News
Hot Propagation Report
Job Openings
Contest News
Conventions - Hamfests
Brand New Products
Inside Industry News

The fact is , if you are an astute shopper,
you can pay 50% more fo r Brand X t han the
subscription price of Hotline (a mere $8 per
year by First Class Mail ) and end up with a
newsletter which is about half as big (hal f as
much news).

Hotline overcomes the two month news
delay of 73 Magazine (and all other ham
magazines) by bringing you the latest hot
news while it is still news. This puts you in
the know on the air - over the repeater 
and at your ham club.

(JET ~

wAi/~
it~ ,
H(JT.·~~

Address

Name
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Zip, _

ALE IIIPRIL

DIRECT

Address _

CitY and State _

Xtals _

Signature _

To: Wilso n Electro nics
P.O. Box 794
Hender son, Nevada 89015
(702J 451 -5791

Ship me 1402 SM S pecial April Package 0
Plus 0 8M 1 0 14 10 A 0 BC1

. 6 Cha nne l Opera t io n, Individual Trimmers
On All T X a nd RX Xta ls. All Xta ls Plug In .

• S Meter Battery Indica tor.
• 10.7 IF and 455 KC IF . 12 K Hz Ceramic Filter.
• .3 Microvolt Sensitivity For 20d B QT.
• 2 .5 Watts . Nomina l Output 12 VOC.
• Microswitch Mike Butto n.
• Size 8-718 x 1·7/8 x 2-7 /8 Inches.
• Weight 1 lb . 4 o unces. Less Battery .
• Current Drain RX 14MA T X 380 MA.

ACCESSORIES,
8M I Speaker Mike $24.00
BC I Battery Charger $29.95
1410A Amplifier Mobile Mount $99.00

Name' _

ALL FOR JUST $199 95

All orders w ill be shipped Air Mail within 24 hours after receipt o f
o rde r (exclud ing weekends). Enclo se additional $3 .50 for pre~aid

shipp ing. Nevada residents add sa les tax.
Sa le ends April 30. 1975.

Ca rd Eltp irat ion Date

Enclosed is S __= 0 Check 0 Money Order

o Master Charge O Ba nk Americard
# M/C Interbank #

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

* Complete Set NiCad Batteries
*Leather Case

*Three Sets of Crystals, Your Choice
Of Common Frequencies,

Extra Crystals, $8.00 pr. , Common Frequency.

PECIAL
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IC-22A The front panel and control locations have been changed to make
the IC-22A even better looking and easier to operate . The new
design allows the use of larger channel numbers which may be

viewed from the left side or right side by reversing the window position and installing a new
dial. (opt ional at nominal cost)
Inside is the same high quality radio construction and engineering that has made the IC-22 the
most reliable, most popular two meter cry stal controlled set on the market.
When vou join 22 channels of capacity (f ive suppl ied) with the unexcelled performance of
helical Rt=" fi ltering in the receiver front end then add solid state T-R sw itching you get one
gre-at radio for your money. All the great features that made the IC-22 so des ired are still
there Including, 1 \\latt/ l 0 watt sw itch option, trimmer capacitors on both receiver and
transmitter crystals p lus a 9 pin accessory jack with the di scriminator already wired for
frequ ency calibration ,
SEE ONE" E3UY ONE" AT YOUR ICOM DEALER TODAY.

DiltrlMlted by :

122

leo
ICOM W EST , tNC ICOM EAST
SUite 232··Bldg . 11 SUite 307
3O(l·120th Ave, N E. 3331 'rowerwooc Dr ,
Bellevue. Wash . 98005 Dallas. 'tx . 75234
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IF YOU HAVE

ALREADY GONE 450 • • • •

•••GO ICOM NOW.
Before you go bananas!

If you have been trying to resurrect something from the pre-transistor past that more closely
resembles the mechanism used to keep large ships in place, or if the sound of bumble bees
is keeping you awake at night--REJOICEIII The ICOM 30A is here and working!

Consider these reasons for ownin g an IC-30A:
(1) Despite the fad that the radio is complete ly solid state , it has output of ten walls

(2) Receiver sensitivity is better than 0 .6UV for 20 db of quieti ng
and that means easy on the ears listening.

(3) The IC-30A comes with five channels ofthe 22 channel capacity installed
(4) Shielding is excellent because the unit is modularly constructed .
(5) Your car tires will last long because the IC-30A weighs less than ten pounds .
(6) Li ke its predecessors , the unit is eq uipped with a 9 pin plug in the side of the radio to

provide you easy access to the discriminator and room for adding the necessary wiring
for external accessores--with a ll th is and more, for only $399.00.

SEE ONE II BUY ONE II AT YOUR ICOM DEALER TODAY

O.stribuled by : .

leo
ICOM WEST, INC. ICOM EAST
Sulle 232-Bldg. 11 Suite 31.)7
3QO-120th Ave. N.E. 3331 Towerwood Dr.
Belle....ue. Wash . 98005 Dalles . Tx . 75234
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73 Magazine Staff

THE NEW VHF GIANT

M ore and more hams in recent years
have found Japanese gear to their

liking; "Expo 70" undoubtedly contributed
to this trend. Among the millions of visitors
to Osaka and the Expo site were amateurs
from all parts of the world. The Expo had an
amateur station on the air throughout the
fair (J A3XPO) and that further qu ickened
ham interest. Finding wide varieties of
portable, mobile, and base station trans
ceivers blooming in the shops of Tokyo and
Osaka, hams had a fie ld day. Enormous
amounts of gear not availab le up to that
time o n the European and American market
were lovingly packed and carried home.

\

VH F boomed, and wider interest in solid
state along with it. Not far from the Exposi
tion site is located one of the country's
major VHF-UHF producers, ICOM - Inoue
Communication Equipment Corporation.

This organization, begun in 1963 by
Tokuzo Inoue, produces the only VHF
transceivers capable of operating in the
heavy rf fields found at the base of Tokyo
Tower; actual tests were held, and ICO M
emerged victorious. The success story of
Toku, as his friends call him, beginning at
age 25 in electrocardiograph design, grad
uating to Sharp as a design engi neer, and
fina lly founding his own company, wou ld

Tokuzo Inoue, owner and founder of ICOM. Main offices and assembly, located in South·
east Osaka.
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Part of the second floor Testing and Assembly Section. The rf shielded booths are visible
at the left.

fill a bo ok. Thi s 42 year o ld e ngineer 's
versatil ity and imagi nation are refl ected in
the quality prod ucts h is firm produces.

The o riginal te n emp loyees who bega n
with the comp an y, wi t h no t mu ch more
tha n a dream, are still members of the
"fa mil y ". A fa mily it is, a nd t he fee ling is
nurtu red by twice-yearly trips to sce n ic
areas, ranging a ll ove r Japan . All a t compa ny
expe nse . Bo wlin g clubs, o u tside ac tiv ities of
all var iet ies, and qu al ity co nt ro l meetings all
add to t his fa mily fee ling. The co mpany 's
motto "ICOM where quali ty counts " is more
t ha n just a catch-phase, it is a way of life.
Company pride a nd spir it can o nly be
described as fierce.

The Research and Devel opment Section is
the envy of their competitors, and Toku's
pride a nd jo y . This is where he can be fo und
night and day . T rul y amazing things a re
don e here, wit h a n offhand, casual appear
ance, and an inte nse feeling of accomp lish-

APRI L 1975

ment. To ente r this beehive of activity is
bewi ldering. Test equipment fill s the fl oor
space, draftsmen produce drawings of equip
ment that seems fantastic - yet a short time
late r, t he re it sits on the bench, o pe ra t io nal.

On-the-air testing: every set produced is
tested on the air, the results retained for five
years.
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YOU WOU LDN'T
START A LOG
IN APRI L.-"""d

RIGHT NOW
is the time to order your

-
WE'RE FIGHTING
INFLATION /,-.....-_
NO PRICE RISE INA7S----,

FOR FREQUENCY
STABILITY

.. .STAFF

Depend on JAN Cryst als . Our large st ock 01quartz
c rystal material s and componen ts assures Fast
Del ivery from us!

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 13 /U ) $4.50
l000 KHz (HC 61U) 4.5O

Almost al l CB sets. TR or Rec $2.50
ICB Synthes ize r Crystal on request )

Amateur Band in FT-243 ea. $1 .50
............. ... 4/$5 .00

SO·Meter S3.00 (160·meter not a ai l .)
Crystals lor 2·Meler. Marine, Scanners. etc . Send
lor Calalog.
For t a t class mail, add 20" per crystal. For Airmail ,
add 25". Send check or money order. No dea lers,
please .

One of the burn-in racks, where all sets are
run for a 24 hour period prior to shipment.

Here is where the qual ity starts, and no
compromises are allowed . Such rigi d specifi
catio ns are set up , it seems th ey cannot be
me t. Vet me t they are , and dai ly.

Hams wo rldwide are invited fo r an eye
ball OSO. Vi sito rs will fi nd that t rue
Japanese hospitality is ex tended, and ICOM
proudl y looks forward to a chance to show
guests around.

•
,

_.... ' ..-..._--

United States
Callbaok
All W & K Listings

$12.95

--------
--
._-

---=
._-

.-.

--.- ---

Don't wa it until 1975 is half over. Get
your new Callbaoks now a nd have a full
yea r of the most up-te-cate QSL info rm a
tion available anywhere.

The new 1975 U. S. Callbaok will have
over 300,000 W & K listings. It will have
call s, license classes , names and addresses
plus the many valuable back-up charts and
references you have come to expect from
the Callbaok.

Specialize In OX? Then you're looking for
the new, larger than ever 1975 Foreign Call·
book with ove r 225,000 calls, names and
addresses of amateurs outside of the USA.

---

Order from y our favorite electron ics deal
er or direct from the publisher. All d i rect
orders add 75f shipping and handling per
Callbook.

Foreign Radio
Amateur Callbook
OX Listings

$11.95

E. fOR RADIO AMATEUR lib k
'flR\~RE.E. J.tca DD INC

6ROCI'\\lRE. Dept. B 925 Sherwood Oriv.
lake Bluff, 111.60044
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Review of the

Larry L. Essary WA 5WWH
1568 Bar Harbor
Dallas TX 75232

IC-30A
•

The growth of amateur FM
repeaters on 450, as a new field of
endeavor and communicat ions, has
been boosted to a great extent by the
availabi l ity of rigs once used in corn
mercial services. Commercia l equ ip
me nt of many types has been in t he
foregrou nd almost from the start of
this growth. Many repeater sites are
inhabited by machines built arou nd
un its t ha t o nce saw duty in com
mercia l services.

Numerous mobile hams can trace
their rigs to a similar lineage, but now
450 has come of age. I f you have been
in th e market for a 450 transce iver,
you are by now aware that there are
few units o n the market. but a new
uni t has been announced : the ICOM
IC-30A!

The ICOM IC·30A cou Id very well
be the unit that wi ll take the field!
The transceiver is all so lid state. It
comes with five sets of crysta ls, and
has 22 channel capabi lity. It has a
socket on the side where the mic.
audio, push-t o-talk and tou chtone can
be wired. It featu res a 10 Wattf1 Watt
posi tion power choice. With all these
features it makes o ne wonder, " Where
has 450 been all my life?"

The t ransceiver is modularly con-

structed. The receiver oscillator uses
24 MHz. There are Overtone crysta ls
to provide output in the 433-435 MHz
range. The signal is mixed wit h the
incoming signal to provi de an i-f out
pu t in the 10.69 MHz range. The
10.69 MHz is used delibera tely to
enable the IC·30A to be used in
conju nct ion with two meter and other
10.7 MHz i·f r igs. The t ransmit ter uses
crystals in the 18 MHz range of the
usual " AT" cut . The transceiver uses a
T-R relay instead of diode switching.
Reverse polarity protection is
employed in the unit by means of a
diode. I f acc idental reversal happens,
the supply will see a short circuit, thus
pro tecting the unit by blowing the
fuse.

The IC·30A comes with crystals for
449.0, .1, and .2 high·inflow-out
repeater or simplex on 446.0 or
446.5. The unit has indivi dual t ri m
mers for transmit and receive oscilla
tors.

Typical of most low cost radios is
the intermod caused by local ham
repeaters and front-end overload by
commercial f requencies. A fter f inall y
getting up enough courage to drive
through downtown Dallas during peak
communication hours (not to ment io n

the downtown dr ivers), I decided to
see if the IC-30A would perform
ty pically and be paralyzed by t he rf
field. Much t o my surp rise I carried on
a 050 on a di rect freq uency, wi thout
a gurble of intermod or overload. The
unit even has a t ransmit light and a
COR light . Only two notes of dislike,
but m inor ones: The 9 pi n socket on ly
comes wired for di scriminator (and
you have a 5 minute job to search
through the maze of w ires to hook it
up) and the IC·30A comes equipped
wi th a met ric t hread, 50239, so it
must be changed out.

In conclusion, I fou nd t he ICOM
IC-30A to be a very pleasant and easy
to operate unit. There are not too
many knobs and switches to confuse
you, and wi th 22 channel ca pability
you wil l not be limited to 6 or a
dozen channels. 450 is not l ike two
meters was ju st a few years ago, when
you had to scan t he band look ing for
a 050. 450 has come of age with t he
growth of UHF activ ity, and you will
find it a new front ier to conquer. I 'm
sure you will enjoy every minute of it
just as I have!

... WA5WWH

",0'" ., quality - value
ott'e • integrity - variety

• fast ppd delivery
~ try "'"S',mp I,,c,,,,, """ FoP o M,..1" t nr-tek Inc .Ms"pl,,,,,,,K • • trotncs Bar9ilms

p. 0 BO~ ,...,., • p""".m,. a~IZO/l~ ~'\(\(o;l

c~~ Bargains
•

New FM27B-HT146 & Extras
At a low low price taq,

WRITE
AL'S 2-WAY RADIO
J. AL DEWALD RT. 3
DANvr LLE, PA. 17821
CALL 717-437-2622.

APRIL 19 75 127



in one easy lesson
Wouldn 't you like to save yourself $20.00? Ofcourse you would!
Want to know how to do it? Here's the plan.

Step # 1: Send in your sub to 73 for $16.
Step #2: Have 73 delivered to your door for 36 months.
Step #3: Deposit the $20 you've just saved in the bank.

Now isn't that simple? You're reading 73 Magazine right now, so
we don't have to tell you what a great magazine it is. You have the
proof right in your hand. You can see for yourself that 73 has:

TWICE as many feature articles
TWICE as many construction projects
50% MOREads
50% MORE shopper's bargains•
The MOST concise news reports available
The ONL Y circuits circuitry pages

73 gives you MORE of everything you buy a ham magazine for.
And by subscribing, you save $20 - and that's a whopping 56%
SA VINGS over the newsstand cost!

Go ahead - make the easiest twenty bucks of your life 
subscribe to 73 TODA Y!
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Plays on any cassette player so you can
practice anywhere anytime!

o 6 WPM This is the practice tap e for the
Nov ice a nd Technician licenses. It is made up of
o ne solid hour o f code, sent at the official FCC
standard (no other tape we've heard uses these
standards, so many people flun k the code when
they are sudde nly - under pressure - faced w ith
c ha racters sent a t 13 wpm a nd sp aced for 5 wpm).
This tape is not memorizable, unli ke the zany 5
vvpm tape, since the code groups are e n tirely
ra ndom charac ters sent in groups o f five. Practice
this o ne duri ng lunch, while in the car, anywh ere
and you 'll be more than prepared for the easy FCC
exam.

o 21 WPM Code is what gets you when you
go fo r the Extra Class license. It is so embarrass ing
to pan ic ou t just because you didn't prepare
yourse lf with thi s tape . Though this is only o ne
word faster, the code groups are so difficult that
you'l! a lmost fa ll as leep copying the FCC st uff by
comparison. Users report t ha t they can ' t believe
ho w easy 20 per really is with t h is fan tastic o ne
hour tape . No one who can copy these tapes can
possibly fai l the FCC test . Remo ve all fear of the
code forever with t hese tapes.

No w you can learn the code
used to tak e!

~-... ~:_, '. . . '. . ',' .
'./

mCOD~' COLRSEIJJ ""~"·
',

" .

·

• · "Il ilI ••

, .
- i • • •" . e e .-,- . '~. \ . .' ,

o 5 WPM This is the beginning tape for
people who do not know the code at a ll . It takes
them through the 26 letters, 10 num bers a nd
necessary punctuation, complete with practice
every step of the way using the newest b litz
teach ing techn iques. It is almost miracu lous! In
o ne hour many people - including kids o f te n 
are able to master the code. The ease o f le arn ing
gives confidence to beginners who m ight otherw ise
drop o ut.

o 14 WPM Code groups agai n, at a brisk 14
per so y ou will be at ease when you sit down in
front of the stee ly eyed government inspec tor a nd
he starts se ndi ng you p la in la nguage at o n ly 13 per.
You need th is extra margin to overcome the panic
which is universal in the test situations. When
you 've spent your money and time to take the test
you'll t ha nk heavens you had this back break ing
tape.

•
In a fra ction of the time it

four speeds
available

ONLY $J.95! 73 is in the publishing business. not
tapes, so these are priced much lower tha n anyone
else cou ld sell them, Have you ever seen o ne hour
casset tes for under $61

ORDER NOWI

5 WPM 1 hr cassette $3.95 0 1 4 WPM 1 hr cassette $3.95
6 WPM 1 hr cassette $3.95 0 21 WPM 1 h r cassette $3.95

o all four cassettes $13.95

73 Magazine - Peterborough NH - 03458

I
I Name

I Address

I City

I 0
0

I

A PRI L 1975

State

CaU

Zip
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• three styles

two colors
• LOW PRICES

V,

Style X - Black
type, blue satellite

""..... 0."- -....-........"llU~

These aSLs are printed on Fine Quality Glossy Card Stock and are as good or better than cards
sold elsewhere for several times the price. We can offer this fantastic low price, because we "gang
print" orders between other jobs in our own print shop which keeps the costs way down and we
pass the savings on to you. If you haven't been OSLing as much as you'd like to because of the cost
of cards, do you really have an excuse anymore? Get some cards and help improve the image of
U.S. Amateurs.

While the cost o f everythi ng continues to s k y rock e t, 73 ha s STILL kept the price o f these beauti fu l
QSLs a t abso lute ro ck botto m. When we started selli ng our top quality QSLs t wo years ago a t a
P E N NY-A-PIECE it was a great d eal (post pa id n o le ssf }. When we h eld tha t price f irm la st year
against a ll o b sta cles, it be ca m e a fantasti c o p p o r t u ni ty. Now, this yea r we 're S T IL L H OLDI NG
DOWN TH E PRI CES and it 's the next b est t h ing t o h aving y our very own oil well ! A nd with two
brand new designs too !

Style,

wo
X 0
Y 0(as brief as possible a nd still get through the maiO

Address ...,--:-~--=;__,...",,,____,,____,_.-...,,;_----I

Name Call
(First and last name is most friendly) ----------1

. • . . . • . . . . . • . • • • . . . . . . . . . . . . . . . • • . . • . • • • • • • • .r--::--,--,

Amount enclosed $ _

(a must)

Awards to be
listed on card -------------

DOMESTIC ORDERS ONL Y

A product of 73 Magazine, Peterborough NH 03458

- AND PAY
.56 12 ,5 d e e l
. . 510 12deal

.51511 .5d eal

.. . 520 1 1d ea l

ORDER
o 250, .
o 500 ..
o 1000
o 2000 . .
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JUST RELEASED!

LISTINGS BY STATE
ORDER TODAY!

1975 fm repeater atlas
STILL ONLY $1.50

73's all new REPEATER ATLAS is a must for
every ham on 2 meters. There are 2,500
repeaters around the world (2,000 of them in
the U.S.), and this atlas lists them all! Just off
the presses, the 1975 edition is the most
up-to-date listing you can buy. And monthly
repeater updates in the 73 newsp ages makes
sure that it stays that way! You can still
purchase this invaluable tool for JUST $1.50.
Isn't it nice to know that there are a few places
left where your dollar is still worth something?
r--------------.
I 1975 FM Repeater Atlas I
I Please send _copy{ies) at 1.50 Tota l enclosed. I

I Name Call I
I Address I
I I
I City State Zip I
--------- -----
73 MAGAZINE Peterborough, N.H. 03458

•

]{nxpnnp
While we are to some extent a prisoner

of the authors of the articles - if they
don't write them we can't print them 
still we do like to know your reaction to
what we do publish so we can keep trying
to bring you what you enjoy the most. In
the interests of science then, please let us
know which articles you enjoyed the
most and which you disliked most. The
author of the article with the most votes
will get a check for $50 extra to encour
age him to get busy and write more.

WOW!

UGH!!

Ham radio is too great a hobby for us to
keep it to ourselves. Let's tell the whole
world about it! And what better way
than by sporting this attractive lime
green bumper sticker on your car! It's
only SOC - and it's phosphorescent so
you can see it even at night. Go
ahead ... SPREAD THE WORD! Order
yours TODAY!

••••••••••••••••••••Spread the Word Bumper Sticker
73 Inc., Peterborough NH 03458

Name _

•Address _

City State _
VOXPOOP, 73, Peterborough NH 03458..

APRIL 1975

Call Zip

131
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~K3iTAL
:;o:J'CONTROL

OF R~=A~· ':- <:', ...'-- ... , LK~

DIGITAL CONTROL
OF REPEATERS

softbound $5 hardbound $7
Here's a book for the

FMer who wants to design
and build a digital repeater
control system. Contains
sections on repeaters, basic
logic functions, logic cir
cuit design, control sys
tems, support circuits.
mobile installations,
touch-tone, plus a special
section on a "mini"
repeater control system.

FCC exams got you scared? Frustrated by
theory fundamentals? There's no need to
worry. 73's four License Study Guides will
help you breeze through any of the foul
tough exams! They are the ONLY guides
which cover ALL the material you will have
to know. Many amateurs find that one quick
reading through our guides is enough to get
them through with no sweat.

INTRODUCTION TO
RTTY

$1
In this book the world

of radio-teletype is ex
plained in an easily under
stood manner for the
beginner.
The last part of this book
contains a bibliography of
everything published about
RTTY since 1952.

4 STUDY GUIDES
NOVICE- $4
ADV ANCED - $4

GENERAL- $6
EXTRA- $5

$1
Useful transistor circuits for audio. re

ceivers, transmitters and test equipment. 47
chapters with circuit diagrams for each,
complete with component values, etc. A
must for the solid state home brewer. Easy
to read and to understand.

"

DIODE CIRCUITS
HANDBOOK

$1
115 diode circuits includ

ing power supply application.
regulators, ac meter applica
tions, receiver detectors for
AM-FM-SSB, noise limiters.
sq ue lc h . AGC, varicap tuning.

73 USEFUL ;

TRANSISTOR CIRCUII$

TRANSISTOR CIRCUITS

'.:\1 ll~p~'nltPr

Clr#'lll/".

,t t#u u u ll

FM REPEATER
CIRCUITS MANUAL

hardbound $7
softbound $5

Contains almost every con
ceivable circuit that might be
needed for use with a repeater.
All circuits explained in detail.
All aspects covered, from the
operator to the antenna.



•
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TRANSISTOR PROJECTS
$3

Cra m me d full of home
constru ction pro jects , from
receivers to transmitters
and all in between. Chap
ters include such articles as
zener diodes, how they
work , how to u se , test and
bu y them; integrated cir
cuits ; h ow to design tran
sisto r amplifiers ; and many
more .

$'
More than 6 0 p rojects

of in te rest to a nyo ne i n
electronic s. The d evic es
range fro m a sim p le t ra nsis
to r t ester to a h am TV
r eceiver. T his collect io n
will h elp yo u b eco me m ore
intima t ely acqua in te d with
zen ers. IC s a n d varacto rs,
etc.

SOLID STATE
PROJECTS

Wl AT PRO

,

-'J,
•
•

VHF PROJECTS FOR
AMATEUR AND
EXPERIMENTER

Ii
I·

$ 5
A must f o r the VH F

op. O peni ng ch a p te rs o n
o pera ting pract ices a n d
getting st arted in V HF,
both AM a n d FM, follo wed
b y 5 8 c hapters o n b u ild ing
u s e ful t est eq u ip me n t.
modifying existing a n d su r
plus gear.

HANDBOOK

•

DX HANDBOOK
with MAP

$~
H o w to wo rk D X . h o w

t o get QS L s, cou nt ry lis ts,
a ward lists , Q SL burea us,
m aps o f the wo r ld , great
circle ma p s cen tere d o n
major US citie s . Wall s ize
DX m a p o f the world in
cluded.

108 QU ESTIONS AND
ANSWERS

$2
Di s cu ssions of

tra nsm i t ti ng, re·
c e rvr ng, a n te n nas,
power and audio
m ea su rem ent
d e vices , e t c . Cir
cu its, gadgets, sm all
c o ns t r uctio n pro
jects, with co m p le te
diagrams. A wealth
of i n te r es t i ng
information.

$2

,----

SLOW S CAN
T ELEVISION HANDBOOK

hardbound $7
soft bou n d $ 5

This excellent b o ok
te lls a ll abou t it , f ro m its
hist ory and basics to the
pr e s en t state -of-the -art
tec h niques. Co n ta ins c hap
t ers o n c irc u its, monitors,
cameras, colo r SST V , t es t
e qui p me n t a n d m u ch
m o re .

FASCINATING
WORLD OF

RADIO
COMMUNICATIONS

$'
All about broad

cast band D'Xi ng,
tuning the t r o p ica l
DX bands, DXing
radio a ma t eu rs, an
t ennas for sh o r t 
wave , radio license s,
pioneers in electri
city and radio, c o m
mer cial broadcast
sta t io ns, WWV, etc.

HOWTO USE FM
$1.50

Thi s book
pre sents the basics
o f two m eter F M
o pe ratio n and re
pea t e r s in short
form wit h the end
in mind of getting
y o u o n FM q u ic k ly
and easily.

......_.

S1.50

COAX HANDBOOK
$3

All a b o ut coax i a l
ca b les, c o n nec to rs and
a p plicatio ns. It 's a ll h ere
pic t u res, p art numbers and
specific a tio ns for all ty pes.
I n clude s l eng ths f o r
different t ypes fo r quarter ,
h alf a n d full wave feed
lines."

I •
.-
':::;



LATEST RELEASES from publications
RF and DIGITAL

TEST EQUIPMENT
YOU CAN BUILD

PRACTICAL
TEST INSTRUMENTS

YOU CAN BUILD

-.. ...-
RF burst, function. square wave genera 

tors, variable length pulse generators - 100

kHz marker, i -t and rf sweep generators,
audio OSC, af/rf signal injector, 146 MHz

synthesizer, digital readouts for counters,
several counters, presealer, rntcrcwavemeter,
etc. 252 pages. $5.95

37 simple test instruments you can make
covers VOMs, VTVMs. semiconductor

testing units, dip meters, watt meters, and

just about anything else you might need
around the test lab and ham shack. $4.95

73 CERTI FICATES

WAAS $1
Worked Almost All

States - Proof of your
having worked 49 of the
50 states.

ALL MODE DXDC $1
An award for 2-way

communications with 10
countries using
C W -8S"8· R TTY -SSTV
modes.

DXDC $1
Available for those who

present proof of contact
(copy of log) with 10
different countries.

SSTV DXDC $1
For 2-way Slow Scan

Television communications
with 10 countries.

RTTY-DXDC $1
All operating award for

those who have submitted
proof of z-wav teletype
communications with 10
countries.

LAPEL BADGES
$1

Name and call identifies
you at club meetings, ham-
fests, busted pot parties.
Hand engraved by skilled
New Hampshire craftsman
with loving care.

CUSTOMIZED OX
BEARING CHART

$4
An amateur who works

for a big computer com-
pany has a program which
permits him to plug m
your location and have it
print out the bearings of all
the countries of the world
from your shack.

73 BINDERS
$5

These binders are a gor-
geous red and come with
tbe nicest set of year
stickers you've ever seen.
The perfect thing for stor-

m" your Issues of 73 '0
that they won't get lost or
spilt on, or into the hands
of tbe Jc- OP. Dress up
your shack with these
binders.

WORLD DX MAP
$2

This is tbe same wall-
sized DX map that is rn-
eluded 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 .

CALL LETTER
DESK PLATE

$2
How about dressing up

your operating table with a
desk plate showing your
first name and call? These
embossed desk plates a,.
nice - and inexpensive. No
zero available. sorry. There
is room for twenty letters
and spaces total.

U.S. MAPS
$1

These wall sized maps
show tbe states and call
area. They are specially de-
signed for coloring to show
your progress toward tbe
Worked All States award of
ARRL. They come m
groups of four.



o Call Letter Desk Plate
o US Maps (4)
o 5 WPM Morse Code Tape
o 6 WPM 1'i10rse Code Tape
o 13 WPM Morse Code Tape
o 21 WPM Morse Code Tape
o Complete Set Morse Tapes
o Novice Tapes (set of 4)
o FCC Rules & Regulations

$1.00
$1.00 .
$1.00
$1.00
$1.00
$1.00
$4.00
$5.00
$2.00

r- - - - -- -- - - - - - - - - ----------..,
I 0 Practical Test Instruments $4.95 0 VHF Projects $5.00 I
I 0 RF & Digital Test Equipment $5.95 0 Solid State Projects $4.00 :
: 0 Digital Control of Repeaters $5.00 0 Transistor Projects $3.00 I
I 0 Digital Control (hardbound) $7.00 0 DX Handbook/Map $3.00 I
I 0 Novice Study Guide $4.00 0 Slow Scan Television $5.00 I
I 0 General Study Guide $6.00 0 Slow Scan (hardbound) $7.00 I
: 0 Advanced Study Guide $4.00 0 Coax Handbook $3.00 I
I 0 Advanced Study Guide (hard) $6.00 0 Fascinating World of Radio $4.00 I
I 0 Extra Study Guide $5.00 0 How to Use FM $1.50 I

I 0 Extra Study Guide (hard) $7.00 0 108 Questions & Answers $2.00 I

I 0 Intro to RTTY $1.00 0 Simplified Math $ :50 I
I 0 FM Repeater Circuits $5.00 0 CW Manual $ .50 I

I 0 FM Repeater Circuits (hard) $7.00 0 FM Repeater Atlas $1.50 I

: 0 Diode Circuits Handbook $1.00 0 73 Useful Transistor Circuits $1.00 I
II

I 0 WAAS Certificate
I 0 All Mode DX DCCertificate
I 0 DXDC Certificate
I 0 SSTV·DXDC Certificate
I 0 RTTY.DXDC Certificate
I 0 Lapel Badge
I 0 Customized DX Bearing Chart
I 0 73 Binder
I
I 0 World DX Map
I

Check desired items from

73 Gift Gallery list above and

mail TODAY to: 73 MAGAZINE, Peterborough NH 03458

Call

State

o o Check o Bill Me

Total Enclosed

L ...J



SAVE $50 SAVE $130

Purchase a Regency HR·2B for the reg.
price of $229 (Wit hout Trade) and we'll
gi ve you 10 Free Crystals (reg . $S ea.).

$50

LATEST MODEL!

FM-27B
reg. $479 - Now $349

SA\/!

SWAN FM 2XA 2m FM transceiver ,10 watt,
12 ch a nne ls w/crystals fo r 146,34T/.94,
.34/.76R and .94 simplex. 12vdc WITH
detacha ble II0vac supply. Extra crysta ls
$5 each (special order). Add $5 for
s h ipping in the "48 states".

Use Your SWAN CREDIT CARD!

SIIfIA IVFM2XA

Reg. $299-Now only $249

E-Z Ways to Purch ase
I . C ASH
2 - C.O. D. (20% depos it)
3. Master Ch arge
4- BankAmericard
5 - Amer i can Express

YAESU

SAVE $40 on Y AESU' s FRdx-400SD
Rece iver (with 2 & 6 meters).
Reg. $399 - Now Only $359.

A limited quantity of FLdx·400 Xmtrs.
are available for $319 (Reg. $339).

SAVE $120

SBE SB·450, UHF FM Xcvr , 5 watt. lZvdc,
12 cha nne ls w/xtals for 449.5T/444.5R &
446 MHz simplex. Reg. $399 - Now $279

- Standard
SAVE $60
Purchase a Standard C 1-46A Hand-Held
for the regular pri ce with No-Trade, and
you may take a $60.00 Credit toward the
purchas e of any other new merchandi se.

SR·C 1"6.\ 2w hand-held,S ch. w/xtats
for 1-46.34T/.9-4R & 146.94 5298.00

ACCESSORIES FOR SR-C 6A
SR· CMP08 Miniature microphone $ 22.00
SR·CSA Desk-top charger • . . . . . -0 .00
HM--t 6- Flexible antenna. . . . . . 6.59
S.R-CPT-36-1-4 Leather case . . . .. 8.50
$R.CLCC· ! Deluxe case . . . . . . . 19.50
O >,stals for Certificates . . . .. . . 6.50
SR-01A Mobile Charier. . . . . . . . 13.00
SR·CI2I12o-6 AC Charger...... 16.00
SR- CAD Antenna adaptor. . . . . . . 8.00
#2GC I Pair of Ni-Cad batteries . 3.10

(5 pair requi red fo r C·I46A)



AMATEUR ELECTRONIC SUPPLY USED GEAR
•

reg. Now
$399 $279

499 349
PK-735 Mul t iple Repeater

Offset Mod ification Kit ] 9 .00
PK-736 T o ne Enc oder Kit 45.00

'_00
1] . 50

150 .00

@ M O T O R O L A

10 walt Metrum II
25 watt Metrum II

If you purcha se a Meuum II on Sale a s s hown below - We will also
s e ll yOIl a PK-736 Tone Encoder k it for just S I ( reI. 545) and, or a
T-167oA AC P owe r Sup p ly for just 59 9

Purc ha se a ICOM IC-230 for 548 9, with No-Trade, a nd you may take
,. CIOn r r i f _ handi " .'-

SAVE Model Re I . F ilCtory HOW *N_*GTX- IO $209 5169 5 159

on GTX·2 '" IS' 179 Clegg FM-27B
GTX·200 l6' 199 189

PS-' 79 '" '" Reg. $479.
- Wh i le our supply lasts' NOW $349.Factory Warranty

Factory Authorized Sale !
SAVE -

Up to

$240

SAVE $SODIICOM!

Cry stals (one per c hann e l)
Repeate r Offset Crys tal
T-1 670A AC P o wer Supply

AC-SOO AC supply 75 SB20MIC mike , FM-2XA 2m F M '99
NCL·2000 Linear H9 5 6-450 UHF FM 229 FM-J2 IOA w/AC 24'
POH 58-1~~ 2m FM Xcvr 119 TEMP O
AFC·2 compresso, '19 SWAN Tempo One Xcv, S289
LA·400c Linear 69 5W·2~0 Xcvr SI69 AC/One AC $upply 75

PEARCE· SIMPSON
400 Xcvr/420 VFO 29' 2000 Li near 295
406 8 VFO <9

Gladdin" 25 w/AC SI69 ~I O VFO 69 TEN TEC

POL YTRONI CS 228 VFO adaptor 19 RX·j 0 Rece iver ..s
PC·2 2m Xcv. .99 1178 AC supply 59 200 VFO "PC-628 6·2m xe-e '" 160 e><ternal VFO 75 315 Re ceive r 16'

260 CYlnel Xcvr res -rx-r oo T.ansmi ltet 59
REGENCY AC·5 antenna tuner ,
HR-2S 2m FM Xcv.S239

14A DC convene. 29 210 AC supply 19
HR-21 2 2m FM ,,. 350 XCVT (Iale) 2S9 PM-3 Transceiver <9
AR-2 2m Amplif ier es 350C Xcvr 299

500 Xcv. 309 YAESU
HR-6 6m FM Xcvr 16' 500cX w/SS-168 '" FL-20ll8 Xmtr 5169
HR-nO 220mHI FM 189 700cX w!SS·168 <99 FT·IOI Xcvr <99
HR-28 2m FM '69 117C AC supply 65 F T·IOI 8 Xcvr '"' B E 117XC AC supply as F TDX-401 XCllr '"S8-H Tra nsc e ive r 5249 14C DC module <9 FV-<4 01 rem . VFO 7S
S82-LA L,near 17' 51 2 DC supply 69 FL-2 I OO8 Linear 2"
S62-VOX IS 14-1 17 DC supply 99

1 2/ 31/74SBi!·CW cadaptor 2S 600T Tra ns mit ter 399
All items subject to prior s al e . Amateur Electronic Supp ly reserves the right to
sell such items as power s uppl ie s with the ir matchin" equipment only, and not
separately - dependinl upon our stock si lUBlion. T o insure qua lity, our used gear
is sent throu"h our repair s hops after we ,eceive your order _ so please a llow
for a possible slight delay (approximately 5 10 10 work ing da ys ).

.59
59
es

• 69
es

KENWOO D
PS-51 1S AC supply 5 79
VF().SSS 'em. VFO 79

KNIGHT
R·lOOA Rec e ive•
TR·loe 2m XCVT

LAFAYETTE
H,A·2S0 Linear
HA-26 0 2m Amp.
H...·800 Re ce iver

ICOH
IC·21 2m FM Xcvr 5199

JOHNSON
Challen"e. S 49
Vikin" I 49
Ran"er I 89
Ranger II 139
Va l ia nt I 139
Inyader 200 199
Invader 2000 ~49

27Sw M'bo></SWR 129
6 N2 VHF "mu 89
6 N2 conv. (250-43) 39

K-W
KW-204 Xcvr 5329

LETTINE
2~2 6m Xmu 5 39

MASTER MOBILE
Mps· BOO DC sup. S 39

MOTOROLA
Melrum II (2Sw) w/ 9

"'ta ls & offset 5339

NATIONAL
NC·ISS Re c e ive, 5 99
NC-I90 Receiver 139
NC·270 Receiver 119
sc-aco Receivef 129
NCX-3 Transceiver 169
NCX·S Transce;vet 279
NCX-S Hk II 299
NCXA AC supply 69
NCXD DC supply 75
SOO Transceiver 199
200 Tra nsce iver 199

' 19
19

"

. 79
69
79
99

"''""''"199
19
19
19

169

Ilose only Shippinr Charpsl * 3D Day Guarantee * Full Creait Within 6 Months on Hirher* We Welcome your Master Charre Dr BankAmericard * Order Direct Irom this Ad !
HEATHKIT
GR'78 Receiyer S 99
58·300 Re ce iver 209
58·301 Re ce iver 229
HS·H s pea ker 9
XC·2 2m conve,ter 25
XC-6 6m converter 25
S6A·300-4 2m cony. 19
DX-60 Transmi tter 59
DX",08 T'a.ls mitter 69
DX-l006 Xmu 99
TX-I T,ansmitter 99
HX-IO T,ansmltter 189
HX·20 Transmitter 125
VHF·I 6-2m Xmtr 79
58·400 Transmitter 225
58"'01 Transmitter 249
HW-l QRP Xcvr 59
HW...-7-1 AC supply 9
HW· 12 75m Xcv, 75
HW· ' 2A 75m Xcv, as
HW·22A 4Crn Xcvr 85
HW-IOO Xcv, 249
58·100 Xcvr 325
56- 101 Xcvr 349
58- 102 Xcv. 369
58-630 sm. console 69
56-650 Digi tal

frequer>cy display 169
HW·18 Xc vr 99
HW·30 (Two'e r) 29
HW-17 2m XCVT 75
Hp·13 DC supply 49
Hp·13A DC supply 54
Hp·23 "'C supply 45
HP·23A AC supply 49
H().IO monitor 69

DyeDM
I ~O 2m "'mplif ier Sl29

ace
n 3 Trllns mitte r
730 Modulator
71 7 Keyer

ELMAC
AF-6 7 Trans mitter S ~9

PS-2V AC supply 29
M-I070 "'C/ DC suP. 39

GENAVE
PSI /IO AC supply 5 ~9

GTX·200 2m FM 159
Ham·Pak 25

GLOBE/GALAXY/ WR L
Glt,1..y III XCVT SI69
Gala"y V Xcvr 199
Galaxy V Mk II 239
Galaxy V Mk III 269
GT·5S0 Xcvr 279
GT·5SOA Xc vr 329
AC· 35 AC s upply 69
AC·4oo AC s upply 79
DC·3S DC supply 65
G-300 DC s upply 39
e-eoc DC s upply 75
CA L-35 cali bra tor 9
5(·35 speaker 9
0 "'C-3S dl ". console 69
2000 LInear/supply 275
Economy AC supply 39
FH-210 2m FM 99
R·530 Rece iver 599

GON Ser
Comm 11 2m
COl!IlI'I II 6m
Comm liB 6m
Comm III 2m
G(·IOS 2m
Comm IV 2m
Comm IV 6m
G-2B Xcvr
910A 6 m Xcvr
911A AC su pply
Thin· Pa k
G·76 DC supply
csa-tco Xmlr

HALLICRAFTERS
5X·I OO Re ceive r SI39
SX· I01 A Re ceive r 159
5-1 06 Receiyer 39
s-ica ReceIver 79
SX-1 22 Receiver 225
5)(-146 Recei yer 175
HT·32A Tra ns mitter 219
HT·37 Tra ns mitte r 159
HT... O Transmitter ~9

HT·44 Transmitter 159
5R-150 Xcvr 249
SR· 160 Xcvr 149
PS-IS~ 120 AC sup. 75
PS·I Sa- 12 DC sup. 49
MR· ISO rack 19
SR... OO Xcvr 495
p·S~C AC supply BS
SR·2000 Xcvr / AC 849
SR·34 (AC) Xcvr 175
SR ·~2A 2m Xcvr 89
HA-I keyer 49

HAMMARLUND
HQ· IOOC Receiver 5109
HQ·II OC Receiver 119
HQ·ll OA Rece iver 149
HQ-ll l)o\C Re ceiver 159
HQ·170 Rec e iver 149
HQ·17OC Recetvee 159
HeH 70A Rece iver 189
HQ-17QAIVHF 249
HQ· IBOAC Receivet 369
HQ·2 1S Rec e iver 21 9
5-200 speake. IS
SP-6OO Re ce iver 175
SP-600-J X· 17 275

SI59
s

, 39
29
29
29
29
29,
75
19

IMPORTAN T ! - Please Be Sure to send all Mail Ordt!fs ~d Inquir ies
to our Milwaukee s tore , whose address is shown a boye . The fo llowinl
Branc h stores <W'e set up t o handle Walk- in busine.. only .

17929 Euc l id Ayenue : Cleyeland Ohio Phone (216) 486-7]]0
~ ... r ~I .... Au.. . nol .. ....I .. ~I_;.. ,. ~'"- 11ne: \ 1I04_111R

* 10 Day Free Trial

Priced New Equipment
ALL IED
AX- I 90 Rece iver
SP·I90 Slin k".

"M ECO
R-S g ecervee
C8 -6. (7-11 )
CB-6 (14- 181
CN·50 (14-1 81
eN·I " " (30-304)
e N· I"" ( 14_ 18)
P$- J AC supply
T X-62 VHF Xmt r
621 vee
8& W/WArERS
3001 Hybf 'd coupler SH
CENTRAL ELECT.
20A elte 'ler (la bte ) S 99

CL ECG!
SQUIRES-SAND ERS

66 ' It. 6.... Xc v, S I09
Th or 6 ( RF onl y) 75
41 7 AC sup.lmod . 65
"'18 DC sup.lmod . 25
Ze us VH f Xmu 249
Inte rceptOf Receiv". 219
Ime ,ce pIOt B 289
Ve nus 6m sse Xmtr 175
Apol lo Linea, 17$
F M·21A 2m F M 269
FM·21B 2m FM 299
0 11 AC sUPllly 49
22 '". FM (ser.25) 199
22 '" HI< II (AM) 199

COLLINS
7SA- t Receive. $ 13 9
7SA-2 Rece i ver 199
75A-J Rece ;ve. 269
7SA-<4 ($".," ' 452) 349
7SA-4 (5"•• 11 1669) 349
7SA·" (ser , II$1 131 449
755-1 Re ce ive , 325
75$-3 aecerve- 495
755·J8 Rece iver 695
32$.1 Transmitter 349
312 B-3 Spea ker 19
31 2B-~ sm. c ontrol 169
KWM-l Xcvr 225
3510· 1 mount 35
KWM-2A XCVT 695
3510·2 mount 75
516F·2 AC supply 125
516E· I DC s upply 75
PM-2 "'C supply 9S
CC -2 carryin, case ~9

R. L. . DRAK E
lA Rec.e,ver SII9
2A Rece lye, 1 ~9

28 Recewe, 189
2C Receoye , 189
lAC calib' alor 9
R·~ Receiye r 269
R' 4A Rece iver 289
R·~8 Recei yer 339
R-~C Receiyer 399
4NB noise blllnker 49
FL.·SOO fi lter 39
F L.-6000 filte, 39
CPS-I con y. supply 12
CC·I COny. console 39
TR-3 Xcyr 299
TR·4 XCY' 389
TR-<4 / N8 XC'I"' ~59

RV-<4 remole VFO 69
T R-<4C XCyr ~49

RV", ,emote VF O 89
2NT T,ans mltter 99
AC-<4 AC s upply 85
DC·3 DC supply 75
DC-<4 DC supply 9S
MN·4 matcher 69
ML·2 2m FM Xcvr 199
TR·22 2m FM Xcyr 149
TR·22C F M Xcyr 179

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Ave. Milwau kee . Wi's. 532 16

Phone (4 /4) 442·4200
HOURS: Mon & Fri 9 ·9; Tues , Wed & Thurs 9 ·5:30: Sat 9- ,3



ELECTRONIC PARTS
INTEL 1K 2102 RAM

BARGAINSFactory prime, tested units. Factory selected for much
taster speed than units sold by others. 650 N$. These
are static memories that are TIL compatible and
operate off + 5 VOC. The real workhouse of solid state DIGITAL CLOCK CHIPS BY NATIONALmemories because they are so easy to use. Perfect for
TV typewriters , mini-computers, etc . With specs. FACTORY NEW UNITS!

$6.99 ea. or810r$4O MM5314 - 4 or 6 digits. 24 pin DIP. Use with LED
Readouts . With Specs. - $3.95

SIGNETfCS IK P·ROM MM5316 - Alarm chip. 40 pin DIP. $4.95

825129. 256 x 4. Bipolar, much faster than MOS TEXAS INSTRUMENTS 8 DIGITC4LCULA TOR CHIPdevices. SONS. Tri-state outputs . TIL compatible.
Field programmable, and features on chip address TMS0103NC. Four function. Same style as used in TI

decoding. Perlect lor microprogramming applications . pocket calculators. Factory new units, with specs. $2.95

16 pin DIP. With specs . $5.99 ea. each

8 ForS40
LED READOUT KIT

LM324 - QUAD 741 OP AMP - $1 .50 You get : 1 - OPCOA SLA-1 Readout 1-7490, 1-7475,
1-7447.

NE555 - Timers - 69c or 10 For S6 Oorrolete Kit - $2 .95

709C - OP AMPS - 4 For $1 DL747 JUMBOLED READOUTS
By Utronix..65 inch character . Common anode . Outper-

GE SCR C106B1 forms SlA--3. Perfect for giant digital clocks. Only 20 MA.

4 AMP 2OOPIV. Sensitive Gate. 59c per segment. Special - $2 .50 each .

2N706A 400MHZ. TRANSISTORS HEWLETT·PACKARD LED READOUT
Silicon NPN. 1 WAn. T0-18 Case. 5 For $1 .30 Inch character. Common cathode. One of the brigntest

readouts around . Factory prime units. not retested seconds

FILTER CAPS as sold by others.•5082-7740 994 ea.

1()(X) MFD 25VDC. AXIAL. 3 For $1
lAMP 1000 PIVSilicon Rectifiers

FAIRCHILD LED READOUTS - 69c IN4007. Factory prime devices. 10 for $1.00.

FND-70. Common cathode. Right hand decimal point.
RCA HIGH VOLTAGE POWER TRANSISTOR.25 inch character. Prime new units . Perlect for clocks,

frequency counters, etc. 69c 10 For S6 100 watts . 5 Amps. 300 VCEO. T0-3 case. Silicon NPN.

Best Readout Buy In USA! Mfg. house numbered 2N5240. Regular catalog is $6.
Perfect for H.V. supplies or vertical and horizontal circuits.

PLASTIC CASE DRIVER TRANSISTORS SPECIAL - 99f
For clocks or calculators . The two most popular
numbers. TO-92 case . 2N3904 NPN . 2N3906 PNP. 6 For POWER TRANSISTOR HEATSINKS
$1 Double finned. black anodized aluminum. Drilled for 2 T0-3

transistors.

FULL WAVE BRIDGE 59f each.

By G.!. 1.5 AMP 800IPIV - 750
12VDCRELAY

50 AMP RECTIFIER DPDT. Heavy gold plated 5 arro con tacts. 300 OHM coil.

200 PIV . 00-5 STUD CASE. $1.25 Limited Qty . 99f

MOTOROLA VOLTAGE REGULATOR SWITCHES FOR DIGITAL CLOCKS, ETC.
MC1469A. TD-66 9 Lead package . For 3 TO 30V Rocker style . SPOT. miniature size. 4 for $1.

Outputs . Provides 600 MA direct output or more by Push Button. SPST N.O. Enclosed , mini. 3 for $1.

using an external power transistor. Reg. catalog $4 ea.
HEAVY DUTY TRANSFORMERWith specs. $1.95 ea.

36 VAC, 3.5 AMPS. 115VAC 80HZ . PAl. For power

2N2905 PNP TRANSISTOR supplies or audio power amps. Best quality, fully enclosed.

3 Watt. 200 MHZ. IC - 6OOMA. VCEC-40 SILICON. $4.95 .
HFE 100 to 300. 3 For $1 .

SUBMINIATURE TRIMMER CAPS
POWER TRANSISTOR PC BOARD Ultra stable. Range : 3.5 to 18 PF. 2 for $f

Mig. by Memorex Computer Corp . Board has 20 Power
Transistors . 10-RCA 2N3585 TD-66 SILICON NPN. FILTER CAPS
VCEO-300 IC·2AMPS. 1Q-MOTOROLA MJE-340. NPN 5000 MFD 20 IINDe. Twist lock. 99lI ea.
Silicon. VCEC-300. Plastic power tab case. Also has
1Q-2N2222A TC-18 NPN transistors and 1Q-1N5059 NA TlONAL VOL TAGE REGULA TOR
1AMP 200 PIV rectrifiers, plus 32 resistors . LIMITED like 7805. 5VDC - 1AMP output. Has T~22O plastic
OTY . Board .103. $3.99 ea. power tab - 99lI

ICSOCKETS IN4148COMPUTER DIODES
14 PIN-5For $1 16 PIN·4 For $1 Same as IN914. Factory prime. 20 for $1 .

NA TIONAL MM5311 CLOCK CHIP 48 HOUR SERVICE
Same as 5314, But also has BCD outputs. With specs . You deserve, and will get prorrot shipment. On orders not
$3.99 shipped in 48 HRS. , a 20% cash refund will be sent. We do

not sell junk. Money back guarantee on every item. WE
PAY POSTAGE. Orders under $10 add 754 Handling. No

ORDERS OVER $15 BARGAIN LISTING
C.O.D . Texas Res. add 5% tax.

CHOOSE $1
OF TTL. ETC. S. D. SALES CO.

10C FREE WITH P.O. BOX 28810
FREE MERCH . ORDER.

DALLAS TEXAS 75228



Dee L ogan W1HEO
175 Fairmount Terr .
Fair f ield CT 06432 'lOUR HAM TUIE

HEADQUARTERS!

APR I L 1975

COMMU NICATIONS, Inc.
2115 Avenue X
8t'ookly n , NY 11 235
Pho ne (212) 6 46-6300en»

SI,'/( VIS(; tnt: IS /i USTII r SINCE / 922

• Complllible w iTh all sub -audib le tone systems such as
P,ivale Line C hannel Guard , QuieT Channel . etc .

• G less Epo"V PCB , silicon Itansiston, and teotercm e lec T, o ,
lyties used th ,oughout

• Any miniatu 'e duel coil c o n t ac t less reed may be used
(MOTorola TLN6824A , TLN67098 - B,amco R F ·20J

• Powered by 12vdc (113m.
• Use on _ny tone frequency 67Hl to 250Hl
• M injaw,e ,n sile 2 .5" .75" 1 _5" high
. Wi, ed and tested .. _ .... $1 4.95
_ C o m p le t e leu ,eedIAveil.bla ;n33 freqs_ for $1 7 .5 0 aa,
_ O u Tp u t 3v RMS slneweve. low dlstO,Ti.n
_ Postpaid _ Clllif . residents add 5% -.ales ta"

COMMUNICATIONS
SPECIALISTS

P.o. BOlli 153, Brea CA 92621

TUBES BOUGHT, SOLO ANO TRAOEO
SA ve sss - IIIGII 555 FOR YOUR T UBES

MON THLYSPECIALS
3·500Z $42.00 6146B S 4.25
3·1000A 120.00 6B83B 4.50
4·65A 28.00 6939 9.00
4·125A 42.00 728912C39WB 12.00
4-400A 45.00 807 2.50
4CX250B 24.00 811 A 5.00
4X150A 19.00 813 18.00
572B 18.00 8236 noo
BRANO NEW····FACTORYGUARANTEEO

TOP BRANO Popular Receiving Tube .Types.
8RANO NEW 75%+ Off List ' Factory Boxed.
FREE LIST Available - Minimum Order 525 .

MINIATURE
SUB -AUDIBLE
TONE
ENCODER

Z
8

Fig. 1

115 VAC

Replacing the rf ampli fi er with a"hotter"
tube, substituting a solid-s ta te rectifier for
the 5Y3 and complete realignment gives the
SX-l11 a new lease on li fe.

Toss the 5Y3 and substitute a silicon
plug-in module from Poly-Paks. Or, if you
have silicon rectifiers with peak reverse
voltages of at least 1400V (GE-511), one can
be installed between pins 4 and 8 and the
other between pins 6 and 8 of the 5Y3
socket. Remove the 5V fi lament windings
from pins 2 and 8. A 51n 2 watt surge
resistor should be inserted in each leg of the
HV secondary ahead of the diodes. Transient
protection can be sup plie d by a GE-X 14
thyrec tor or meta l oxide varistor across the

•primary.

New Life
for the 5X-lll

Substituting a " ho tter " 6EW6 rf amplifier
for the 6DC6 improves transconductance
from 5500 to 14,000/ln. Bases are similar,
so the tube can be si mply plugged in . Change
the cathode bias resistor fro m 180n to 56n
at pin 2.

The plate and grid voltages are still well
within the 300V maximums allowed fo r the
6EW6, so no furth er changes were made.
Performance was comparable to the receiver
portion of a TR4 in terms of sensi tivity .

. . . Wl HE O



W2NSD {rom page 3
other than the most relaxed rules they
can make.

Of course there is no way I can
counter f!Very possible argument in a
brief editorial, but it would be fun to
get a large group at a convention and
work over as many aspects of the
situ ation as possible.

Docket 20282 see ms to offer vir
tually nothing to anyone - exce pt
possibly a few Ex tra Class phone
trequences to the Advanced Class o ps
- and it takes 8Wav privi leges whole
seje . Two-t hirds of the amateurs
would be cut in power and just about
everyone woul d have to go back to
the books again to take more FCC
exa ms - and ante up to the U.S.
Treasury for each test.

I have a ft"t'l inl'l: tha t Walkn ha...
hi... he-art se t o n llI~k inl'l: im-r-ntive
lic("n...illl'l: work even if it kills
1I~ ...

For my part, as publisher of 73,
docket 20282 looks !Teat. I'll be able
to sell books and code cassettes for all
those myriad of license !1"ades 
imagine eight different classes of
license! Our Novice study guides are

se lli ng very well - as are the Novice
study cassettes which have the theory
plus O&A on four one hour casset tes.
The General Class Study Guide is
doing fine - the Advanced Class
Guide is selling well - and so is the
Ex t ra Class. Watch for my Communi
cator Class license guide and Experi
menter Class license guides. I'll have
to get busy on theory cassettes for
Commu nicator, Experlmenter, etc...

I have a feeling that Walker has his
heart set on making incentive licensing
work even if it kil ls us, so I do n' t ho ld
out much hope for 2028 2 to get shot
down, even if a [ot of amateurs agree
with me that it is a waste of time.
Per ha ps nex t yea r when he retires
we'll do better and be able to get our
rules to reflect the simple goal set out
in 97.1c; To advance skills in both the
communications and technical phases
of the art.

OSCAR FEVER
One of the local Oscar fans was

enthusing at a meeting of the Inter
state Repeater Society [Geeze, how I
hate the name of that club ... dunno
just why, just something about it that
grates on me .I - anyway, this chap
was saying that all you had to do was

tune down to 145.95 when Oscar was
passing over and you'd hear all sorts
of interesting things being repeated
from 432 MHz.

One afternoon a few days later I
got to looking at the orbital chart in
73 and , after a fast calculation of
GMT, decided this was the time to try
it out. The only tunable receiver was
my trusty Comcraft CTA ·l44 - the
little rig I use to tind secret repeaters
and to fruitlessly tune the lower parts
of the 144 MHz band listening for
action. I put it on 145 .9 5 with a
counter and made myself present at
schedule time. Nothing. Hmmm. I
kept tu ning up and down about 25
kHz and, outside of a small birdie
generated by the Comcraft, nothi ng
doing.

I had about given up, some four
minutes later, when I began to hear all
sorts of things coming through . I had
the spotting switch on and was using
the vfo as a bfo ... first it was a W5
on CW ... then a WA7 . . . then I
began to hear several sideband
stations. Tuning that vfo to demodu
late sideband is not an exercise for the
unsteady of hand. They were coming
in from all over - WB, W0, VE, even
W2! I got so excited I ran through the

7-"- Eteet-de4
" We cam the largest s tock of all t ypes of
ELECTRON TUBES, SEMICONDUCTORS,
ICs. Special prices on 4CX1000As.
3-4002s, 8298s, 8 11As - and many o ther
industrial an d receiving types. Pric es and
ca ta log o n request.
131-" fRANCIS LEWISBLVD. ROSEDALE NY 11422 (1111918-5896

WANNA WORK MORE DX ?
SUbscribe t o THE WORLDS ONLY week ly OX
Magazine. Strictly OX news In depth. I give you
upcoming event~J dates, times, freqs, OX QS L Info,
co n te st Info, Ox articl es, e t c . S U BS C R IBE NOW
and WO RK EM ALL! OX NEWS G A LO R E !
$, 6.00 for 6 m o. or $, 1 2 . per yr t o W/K, V E, XE,
First Class mali. THE OXERS MAG A Z i N E,
(W4 SPOIL Dra wer "OX", CO RDOVA, S.C. 29 0 39 .

OX NG IS GREAT USING OUR INFO I

WORLD OSL BUREAU
200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREA U to han d le aU of
your QSLs to a nywhere ; ne xt d oor, the n e xt
state , the ne x t county the who le wor ld .
J ust bundle t hem u p (p\ease a rra nge alp ha
beticalll) a nd se n d them to us wit h pay
ment 0 6t eac h .

N/£
Money! You can get top dollars now for U.S.
surplus electronics, particularly Coll ins. Write
or call now for your bigger than ever quote .
Space Electronics Corp., 76 Brookside Ave••
Upper Saddle R iver, N.J. 07458 (2011 327-7640.

r----------------------~.c f P ENTERPRISES I
: 866 RIDGE ROAD, LANSING, N.V. 14882 :

: Whether you extend the range o f your V H F I
I FM sta tio n w it h the n ew Ringo Ra nge r o r 1
I rotate you r house w it h fu ll size HF Mo no -
: beam, it's hard to beat CUSHCRAFT fo r t he
I very best in a nten nas .
II Contact C FP today fo r the Cushcraft a nte n na
I of you r c hoice. You'll be glad you did .

: Office &: Salesroom Hours by Appointment Only
I 24-Hour Phone : 607-533-4297
: Send SASE for Monthly Listing of
I Used Equipment and Barga in GoodiesL.. ..J

•

•
• •

- .

•-
-

"
~.. .-

•

ECM CO'POr.t,on
412 Nortn we,nbicn A~.

Evansville, Indi.n. 47711
812·476·2121

---

~
.-••

NEW OPTI ONS
• NI CAD power polk $ 20 .46
• Charger $29.95
a Au dio /scope output

with ea rp hOM $12.95
/Ilkitl." 0' call for co mpll." fl." i n fo.

Sl."nd chec:k or money or dl."r ..- --------....
plus $1.50 for ,hipping. Indiana residents add 4 %

sales tal<. Crystals for 146.94 MHz $3.95. All other freq. $7

YOU ASKED FOR IT! ECM-5B
FM Modulati on Meter

ONLY $132 1... b<lonerie.and crv. ' al,

e0.7,5 kHz dev'ilion pe~k 'ud,nll
Mot tl commen;,11 requiroments

_Dpo ' "ln 30·500 MHz
- Cryllill Conlloll.d 10' .I'Y o,o,"tion
eT ol" l:oplC 001:lnlll
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It would be grati fyi ng to j;a~' th ai
everyone came rushing in to hear
the grea t wonders of satellite
rad io , but the cold hard fact L,;;
that I st irred up as much intere st
as an insurance salesman.

7 3 offices calling out the
news ... hey, come on and listen.

It wo uld be grati fying to say that
everyone came rushi ng in to hear the
great wonders of sa tell ite radio , but
the cold hard fact is th at I st irred up
about as much interest as an insurance
salesman . Oh well.

Once t he sate llite pass was over and
the band had d ied again r go t to
rumi nati ng abou t the incident . I k new
that I would soon be getting o n 43 2
o n side band . .. I didn' t know ho w,
bu t I knew I would . And I would be
getting a good sideband/CW receiver
system set u p for 146 MHz too .

It wa s in 1948 that a similar th ing
happened to me. I' d been rea d ing
abo ut s ix meters open ing up and
dec ided to give a listen. I dug ou t an
old pre-war Meissner FM tuner .. . it
tu ned from 4 0·50 MHz .. . I'll bet not
many of yo u reme mber when the
broa dc ast FM band was down
there ... when we used to listen to
Major Armst rong' s stat ion at Alpine,

New J ersey. Well, I dusted tha t o ff
and tu ned up to the high end just
abou t 50 MHz an d hooked o n a sho rt
indoor anten na . . . WOW! Fantast ic.
W6, W7, VE7, and all po ints in
between . And t hey were bo il ing
t hrough S-9 plus. The wide ba nd FM
tu ner m ixed them all toge ther ... I
used it later to keep an ear on t he
ban d for openi ngs.

Wi th in a couple days I had a co n
verter hooked on my SX-28 A and a
small t ransmi tter, both of whic h I had
thrown to gether in a flu rry o f mid
night b uil d ing. I worked everythi ng
and had a great t ime.

Oddly enough this early six me ter
work had a d irect inf lue nce o n my
gett ing into ham p ub lish ing. It was
alo ng about 1950 tha t Perry Ferrell
go t invo lved with t he Rad io Amateu r
Scientific Observations (R ASa) pro
ject to investigate six meter p ropaga
tion and r was one of t he amateurs
who set up a beacon o n 50. 1 MHz.
Perry eventually became editor o f CO
Magazine and , knowing of my interest

in RTTY, signed me on as RTTY
editor.

Six me ters was a lot differen t in
1950-19 52 . I was living in Brookl y n
and I was the only active amateu r on
the band in Broo kly n! There were a

coup le chaps over in New Jersey, a
few up north of the ci ty , and now and
the n Ed T il t on wou ld come on fro m
up in Connect icut . Everyone was
crysta l controlled so I cou Id te ll
instantly who was on t he air just by
measuring their f requency.

So here we are with anot her ex
citi ng developmen t: Osca r 7. I'll have
to get caught u p o n the state of the
art in satellite co mmu nicat io ns - with
data to know when t he satellite will
be available - a good upli nk co nverter
for my low band rig - a good an tenna
for it - a hot rece iver for the down
li nk on 146 MHz - a cassette reco rder
to keep a record of t he co ntac ts.
Wa tch o ut for me . •

The re are several way s of tuni ng in
the 145 .9 5 MHz Oscar 7 ou tput 
even wit h s imple gear. One way wou ld
be with an FM receiver an d a com
mu nicatio ns receiver tu ned to the
10 .7 MHz i-f o utput - th at wou ld
enable you to copy the sideba nd and
CW signals. A little conve rter is p retty
easy to pu t together for the band, and
you rea lly do n' t have to go for OX
sensiti vity - o r perhaps o ne of the
exce lle nt Vanguard converte rs.

Once you start listen ing you may
f ind yourself hooked.

. . . Wayne

ANTENNA CONNECTOR
e

HYE -QUE IHQ.11 d ip ole co n nec t o r
has coax 5 0·2 39 socket mo lded in to
glass fill ed plastic ecov to accept
co ax PL-259 plu g o n fa edline . Drlp·
cap keeps co ax f ittings drv . l nsrruc
no ns incl u ded. Guaran teed . A t vour
dealers or $3.95 postpaid. Co m
p anion insula tors 2/$.99.

BUDWIGMFG. Co. PO 6o~ 976, RamonaCA 9206

rrIIF" 000 PRINTED CIRCUIT : •
TECHN tQUES-FD-Ii'THEiiDBBYliYZ
BOOKLET:~2OQ""""'·,! :
ART\'oOR K , PC DRI LL BIT S: ••• •
SEND SASE FO R F LYER .

TIWM BULL ,83 3 BALRA nu..
EL CERHlTO , CA. " 4530

PL-259
SO -239

I;;ith&r Plugs OR Sockets

5 for $3~o~.
PAID

N.J. residents add 18 c S81e. Tax

Send SAS~ for other Connectors.

COA KIT P.O . Bo x IOI .A, Du mont, N. J . 07628

The New MARSH 2·METER FM ANTENNAS
Eft,c ioent mobile end Ilxed ' la ,ion ""le nnes No holes 10 dnll Or magne lll MobIle mod-
oM. mount 'e<;"reIV 10 ca, .001 ..... ,11> 10"gl> nyl"" .ua p in.la nt moun t

»
.Model 1-4 WFM-the 'I. wave " Ca rto p" $16.95 ea

-- • Modal 1-2 WFM-the % wave " Ca rt op " .18.50 ..
Add $ 1. 50 postage & handling. (Conn , Ift.ident. a d d s ale'S lax)

Wm e for Itr",slIlffl M<>ne ~'Nc*guerl""H

DEA LE R I N Q UIRIES I NVITED
MARSH devices P.O. Box 154. DId Greenwich. Conn. 06870

k2QAU!

G. P. 0 .
1

Box 545
Sta te n Islana, N.Y. 10314

De sig ne d &

En g in e ered

For d etai ls see orticl e in Nov. 1974 7 3 Mag.

T he e Ir-eu i t is so goo d that it's
been R eprinted in Q ST

THE K20AW COUNTER

If you ha ven' t bu i lt one yet. ..
N ow Is The Time!

Et ched , Drill ed & Pte ted p. c. Board $15

NEW!
GLOBALMAN t m

ELECTRONIC KEVER
EK·IOBD

with built in monitor

$74.95 ppd.
Jam -Proof IC Circuitry · 5·50 wpm
self complet i ng • Ilutput heavy ·duty
TR switch 250v. 2 amps· Power: 2
f lashl ight batteries or external &V DC

1 year uncond itiona l guarantee - 10 day return privi lege
Write for specs & photos . Dealer'S Wanted

W6PHA - GLDBAL IMPDRT CD.
714·533-4400 Telex &78496 Box 388 P EI Toro, Ca lif. 92&30
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Sam Kelly W6JTT
12811 Owen Street
Garden Grove CA 92645

Try 160 C

I is Transmitter

R ealizing the shortcomings of my sur
plus TCS transmitter on the 160 meter

band, I decided that either major surgery
was in order, or a new transmitter. Choosing
the latter solution I quickly checked my
budget and found it depleted as usual.
Therefore, any new construction had to rely
heavily on easily obtainable surplus com
ponents.

Basically the transmitter consists of a vfo
that tunes from 3.25MHz to 3.45MHz, the
output of which is heterodyned with a
5.25MHz crystal oscillator to produce a
1.8MHz to 2.0MHz output. Both oscillators
are continuous running. Keying is accom-

plished by blocking the grid of the mixer
and the final amplifier.

The vfo used was a surplus Collins 7D-Kl
which was found in a local surplus store for
less than 10 dollars. Since these may not be
readily available elsewhere, the circuit of an
alternate vfo (which was tested) is included.

The final amplifier is a pair of 1625's
operating in parallel into a pi section net
work. 1626's were chosen because of their
abundance at about two bits each, plus the
fact they are quite rugged.

The power supply uses a surplus receiver
power transformer with a high voltage secon
dary of 34D-D-340V. This is bridge rectified

.~
~.

••.>
~~

•

Fig. 1. Front view of the 160 meter heterodyne CW transmitter.
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"9.00

29,00
49 .00
"00
49 ,00
58 .00
~OO

14 9 ,00

" 00
79 .00

89.00

" 00
00 00
"00
6 0.00
9 0. 00

' 00.00
110.00
120 .00

LEOs

'00
' 00
'.00
'00

.0.00
11 .0 0
12 .00
13,00

2"1396) 1,50
2N39 7 1 ' .0 0
2 .. 4 04 5 • ,9 6
2 N4228 ,50
2N 0209 .1 8
2 "14 303 ,30
2 ..4 341 1.35
2N4307 1 .60
2N4348 2.00
2N 4 396 1.30
2 N4 4 16 .9 0
2 N0 858 1 .10
2 N4 859 ' .20
2N 4922 1.00
2 N 5035 1.18
2 N5 1 27 . 16
2 N6 19 8 0 .3 0
2 N5306 .2 7
2..5409 32.00
2..60 6 3 5 .4 0
2 N5 0ti 7 .40
2 N5 0sa .40
2N 5 71 8 .5 5
2 N6 0:27 .6 0
2 N6 0:28 .6 6
2..6099 .86
2 N6'01 .B6
2N6103 ,90

216 ~MV5IJU

5053 . M V.5053

50'3 R od ,36
5063 Y .U"...00
50'3G'... " ,40
5053 O,o~lIO 00

. 125- dia.
209 Red $.25
209 Yella... .3 5
209 Gr..n .35

.160· dia.
21 6 R od .26
2 16 VeHo....30
2'6 G,...n .30

.200· dia.
n o R od .25
220 Y o"""" .30
220 G,ooon .30

l O W P ROFILE

226 Rod $ .2 5
226 Vol lo.. .30
226 (;,"'n 30
226 O'a~g. ,30

to
1 .00
r.10
1.20
,~

r.ec
t.eo
1.60

,~, MV50 R'" $ .30

5V.600mA 2 .4 0
.:l V . SOOm A 2 ,9 0
'6V, 450mA 2 .90

PHASE-LOCKED
LOOPS

1pAMP RECTIFIERS

, ..400 ,
lN4OO2
' N4OO 3
, ..4004
, ..4005
, .. 4006
' ''1000 7

2N 3445 ' .00
2 N3553 . 15
2 N3655 .19
2 N3567 .1 9
2 N35 6 9 . 1 7
2 N 3642 . • 8
2 N3643 .1 4
2 N3645 . 15
2 N3667 9 .00
2N3684 ' .25
2 N 3 702 . ' 9
2 "3707 .17
2N37 11 .18
2 N 3 72 6 .36
2N3731 2.00
2 N 377 ' 2.20
2N 3 772 2 .30
2 ..3773 3 .40
2 .. 3 78 9 3 ,00
2 N38 19 .30
2"13823 ,7 0
2 N3866 1.'0
2N3905 ,2 0
2 N3906 .25
2 "139 09 ,BO
2"13955 2.70
2N3955A 3 ,2 0

LM336 1< :
LM3:l6K :
LMJ31 Ko

IC POW[R R[CULATORS

I~"', Amp .• 9ipo lo, 'npu'
In",. Amp.. 8 <,><" 0' 'n p u'.
In"'. Amp" FET Inpy ,
'n"'. A mp., F ET Inpy'
I~.., . Amp .. F ET '~py,

DAC. 'OB it. Lp.. Dr l"
OAC . 1 2 B i,. 2 Quod M ult ip 'v ing

. (lAC . 12 811. Low 0,;1t
OAC. 4 0;9;' 8CO. Lo.. Co..
AOC.8 8;'. SOc, . Coyn,; ng ,

Lo.. C""
AOC. 3 O;g lt BCD. 50c', Coyn,.

Lo.. COlt

2 N173 2.' 5
2N5 ' 2 8 2 .9 0
2N 6 77 C 5.50
2"697 .2 6
2 N711 .60
2 N918 .40
2N 11 36 ' .50
2"11377 ' .6 0
2 " '483 1.2 0
2 "1. 5 3 4 1 .00
2 N.540 ' . '0
2"1 160 4 .9 0
2 N '92 4 1.30
2N '930 9, 40
2 N 21 02 .60
2 N2219 .30
2 N2221 25
2"20 8 4 ,25
2"127 13 ,'6
2 N2906 .18
2 N2907 .20
2 N 29 2 6 .15
2 ..3053 ,35
2 ..3055 .9'
2 N320:2 HI ,OO
2"13221 1.80
2 N3376 5.50
2 N3442 2.20

TRANSISTORS

SPEC IFI C A TIO N 6 "' '' ET5 $ .2500.

CY1010
CY 10llA
CV '020
CY102.
C V 1021A
CV2131
CY22.8
C Y2237
CV2735
CY3035

CY3635

INTERFACE MODULES

LINEAR IC.
e-re N- O IP M- M INI·O IP O -CER·OIP K_T0 3

LM11 4H ' 00 LM3., H ' .70 LM7 11C" .eo
LM300H 1.20 LM3.' 0 1.90 LM 7 16CH 4 .30
LM300N ' .20 LM3" M '.75 LM7 15CO 4 .60

LM301 AI' so LM3., N '00 LM 72 3CH so
LM301AM .00 LM3.2H 2 .70 LM123C N "LM30' A N 1 .10 LM3 '8H 2.60 LM125C H ' .00
LM30 ' M eo L"'324 N ' .9 0 LM726CO 5. 20
LM301 H so LM33 . N 2.20 LM733C H '. 40
LM 3020 3.60 LM339 .. 3 .20 LM733CO 3.50

LM30:2N ' .30 LM3205 K 2 .90 LM 733C N ' .3 0
LM302 H ' .5 0 LM32D- ST 2 .50 LM 74'CH ee
LM304H 1 ,5 0 L... 320 12K 2 .90 l- M74 . C O ' .25
LM305", ' ,0 6 LM32D-12T 2.50 L M74 . CM ..
LM305A ", • ,0 5 LM34005 K 2.50 LM70 'C N "LM305 .. 1 ,0 0 LM300· 06 K 2.60 LM 747C '" ' .70
1.-M306", ae LM300·08 1< 2 .60 LM7 47C N sc
LM307'" " LM34012 K 2, 6 0 LM74 7C O 2 .5 0

LM 3 0 7M " LM340 ' 6K 2 .60 LM749 C M "LM 3 0 7 N 1 ,5 0 L"'30 0·'8 1< 2.80 LM748 C N ..
LM 308", 1.20 LM 3 40 ·241< 2 .60 LM717 C H 2. • 5
LM300A H ' .00 LM555C M sc LM11 7CM 2, ' 0
LM3080 '00 LM556CN , co LM3046C N "LM308 M 1 .20 LM7 09C'" "

LM305 0C N ' ,6 0
LM309H 1.75 LM709C N "

5G46 0 lT 2 .2 0
LM309 1< 1 .95 LM 71 0CH so 5 G05 0 1N 2.20
LM3.0H ' .5 0 LM 7 10C N so L... 5 000 K 7, 6 0
LM31 0 M 1.80 LM7I1C'" so

0.00
2.00
4.25
1.75
'00
4 ,5 0

.300V$4.1 4
1500v 4.95
1100V '.94
1300v 5.85
.500V 6.93
l100V 8 .64

HYBRID_.r
AMPLIFIERS

7520..
7521N
7622"
7523 N
762 4 N
7525 N

51,'0'00 'OW 5 6 ,9 0
51 ·.0200 20W B.90
51 .0300 30W 18,70
$1-10500 SOW 25 .8 0

POW[R
TRANSISTORS

BUl04
8U205
BU206
8U207
8u208
8U209

75107
76.078N 2 .60
751088N 2. 30
75109 N 2.20
75 •• 0 N 2.20
75115 N 2,26
75138 N 2.95
75.50N 3 .10
75 154 N 0,10
75208N 2 .70
75234"1 2 .50
75460"1 1.25
7545.N '-00
75452N 1.00
75453"1 1 .00

7S!Z0 SERIES
SENSE AMPS

I
DISPLAYS

~"'""0'S LA I A~ 2.25
SLAll G'...~ 3.50

EP 91 25

SLA21 Y.OIo.. 3,50 9-0 lG IT D IsPLAY
SLA7 A~ '.60 $7 .90
l lT RON IX • 1/8" c~ a ,.<,., ~.igM
DL80 A ~ '00 • <Om p""l . 'h;~ PC
OL9 ' A• • ' 00 pack _
DUO A~ '00 • w;d•• 'ow ;ng .~g l.

OL lOA R.... '.00
OL .0. A~ 4.90

OPTOISOLATORSOL57 A~ 9 .90
OL6 ' A~ '2 .00
O L33 A~ .00 MONSANTO

0'" A~ 6 .00 MCT2 1 .35

OLo02 R.... 0. 0 0 LI TRO N IX
OL70. A~ 3 .00 'CO ,~
0L100 R.... 2.25 IL12 'wOL707 R o<l 2 ,35 IL16 1 .8 0
OL7 07 R.... 2.50 IL7 4 ' ,3 5
xcrrc a IL0 70 1,75
XA N 72 Rod 2 .00 ILOa 3 .40
XA N 5 2 G , ...n 2,00

IC lOCKUS
SO LDER · T IN

a ",nOl L 22
10 "inO' L 26
16 "inO IL 29
24,,' n O IL ,7 5
28pinO' L ',10
38 " inDlL 170
40 " in O' L 1,90
WIR E WRAp·GOLO
'4 " inOl L 40
15 p in O, L 05
S OL DER·GO LO
'0 p'" O' L ,35
'6 ,,;nDl L 40
TEflON

3 p;n TO ·5 ,55
4 p ;n TO · ' 65
6 p;~ TO 5 ,90
8 p;n TO ·5 •• 0

'01"0 70 ·5 1,40

7ltLS 9300 SERIES
70L576 ." 9300PC 1.00

7 4L500 .. 74L578 .sa 93Q1PC 1.20

CALCULATORS
7.LSOI ee 14LS'07 sa 93Q4PC 1.50
74L502 se 74LS109 " 9306 PC 5.90

(LimU~dOly.) 7 4 L503 ea 74L5112 .sa 9308 PC 2 .50
74LS04 " 74LS"3 " 930llPC '.60

$19.00 74L505 " 74LS114 " 931 0PC 1.50
74L:;09 ... 74L5138 2 .38 931 1 PC 2.30
74L$09 .. 74L5'392.38 9312PC 1.20

10!ZltpBIT

74L510 sa 74LS15 . 2. 10 9314PC r.ac
74L511 .. 74L51532.39 93 16P C 1.60

N-Channel 74 L515 "' 74LS1572.10 93 '8PC 2 .30
74L520 se 74L51582.40 932.PC , zc

RAM 7 4L 521 .ea 74L5'802.70 9322PC 1.30
70L522 ea 74L51612 .70 932 4PC 2 .00

260'·' \1,40 74LS27 " 74L5 .70 5.92 9328PC 2.50
260' ,21 ' \1 .• 0 70L530 .. 74L51743.02 9334 PC 2 .95
26028 '.00 74 LS32 " 74L51752.90 9338PC 3.30
2602·'8 '.00 70L55 • ee 74LSI813.12 9340PC 5,00
2602 ,2B .00 74LS54 se 74L525 ' 2 .55 930'PC 4 . ' 0
M I<4 102P 11 .40 74L555 se 74L52533,05 9342PC 1.15
7552·.CH .00 70 L$73 " 74L5260 ee 9360PC 1 ,7 5
7552·2CPE 8.00 74L5 74 " 9Jlj5PC 1.75

FM STEREO
D[MODULATOR

K" ' 3 , 0 $3.90

P.O. BOX 2208M, Culvet City. CA 90230

$6.50

MINIMUM ORDE R ; $10.00
Add $1.00 ' 0 co",,, P"" _ and handl;n{/

SEND C HEC K OR MON EY ORDER l NO C.O.D.) TO:

We've been buying and ~ell; ng top qualit y component. fo r nearly
ten years. Our annual volume exceeds S3 mil lion.
We handle only or;ginal parIS. from the world's
lead ing manufacturers and Our customers include
some of the largest and most qualttv-ccnsctcvs
companies. Now you can take advantage of our
component buying skills and power and select
from a broad range o f adva nced circui!!;.

PREMIUM @lYI~lI.lllr~ COMPOf'lEI'ITS

AUDIO AMPS
Type V W n Price

LM352 6 ·15 I. 15 • t "'LM364A 6 ·27 ,"' • 2,50
T A A5 11 8 1 2 6 .5 ," • '. 6 0
TAA521A'25·2 7 r.eo • '00
T8A64'B " 8· 18 2.20 • ao
T8A800 .~ 4. 70 • 2 .20
T8 A 8 . 0 A 5 4·20 2. 6 0 • '00
T8A920 3· 18 0 .7 6 • ' . 7 0
T C A 8 3 0 '· 20 '00 • 2,20
TCA940 6· 2 4 ,., • ."
, --------------------,
: Z5Z4V :, ,
I lWt:irtUlaling S12 Bit ,
: Dynamic Shift Rqgbtvr :, ,
I 1 -20' $3.90 2 5 up : $ 3 ,8 0 IL J

TWD-PHASE
MOS CLOCK

DRIVER
M",0026C N

WAVEFORM GENERATOR DUAL
XR20'>I< KIT Only $ 28 .00 LOW NOlst
H. ,o' . a high" • • , .. ' il. lab ;n· OP AMP
w umo n, o. 0 "Oe,ion o ' l~ . CO"
'" co n.ontion.1u n;,. K ;. inc lyd . . LM33' N:
'''0 XR20S IC·,. d o.. 8. . pp llea V iO _ 6mV
!ion', PCbo.'<llOl<~"'&<I, ill"' . li . _lOOOnA
, oo<ly '0' . ...mb ly ) . nd d o'o;ood 'e- 2000 ~A
,n",uc, ;on , No ioo.' ,6d8

$2.20

74",53N 36
74",5 4N ,36
7 4 H65N 36
70",60N ,36
74H61N .36
70H52N ,36
74H71N ,6 0
74HJ2N .7 4
74H73N .9 0
74H74N .67
70H76N .90
70",,0.N .8 0
74""02 N .80
70 ",,03N 1. '0
74",,06"1 9 5

745 '58" 2,00
745.60"1 4 .7 0
745.6. .. 4 ,7 0
745110" 3.30
748 115"1 3.30
745.8.Nl0.20
748199N 5. ' 0
74S194.. 3 .3 0
74S.95N 3.3 0
74525 ."1 2.40
745263"1 2 ,40
745257 "1 2 .40
745258N 2.00
705250N ,90
74S280N ' .7 0

P " 0 3 $6, 20

D[COD£D
R£AD/WRIT£

RAM

•• •••• •• •••••

HIGH SPEED
TTL

",.
ae
"en
.ae
ae
ae

"ae

".ae

"ae

"

7400N TTL
7.0ON " 744... ' .0 5 7096N .ee 74161N '.28
700' .. aa 70.5N .~ 74100" • 45 70'67N ' ,5 0
a02.. " 7446N , rc 74104N ' .25 74163.. ',48
7403 N " 7047 N • ,10 74105 N " 74160" '.78
7 4 04.. " 7 4 48.. 1. • 0 74107N " 74165.. ' ,78
7405 N " 7050N " 74.09N "

74166N ',50
7406.. .as 7451N " 70110" "

a 170.. 2,60
7407N " 7053N " 70111 .. "

7 4 173 N 1.'5
7008N za 7454" .ae 741'oN "

7417 0N 1,48
7409N " 7 4 55 N " a"5N "

74175.. 1 .80
7 4 . ON " 7460.. .as 74118.. 1.'1 74176N ' .50

7 4"N " 7482.. " 70"9N ' .80 74.77N ' .5 4
74\2N " 7060" .av 74121N "

70.80N 1.05

74.3N .rz 7465N " 70'22N ." 7418.N 3.49
7 4 , 4 N ~.25 7470N ac 70 '2:)" so 74.82N '"70'5N " 7 4 7 1 N ... 70'25N "

7018 0N 2.86

7 4 16 N " 7012N " 70126N "
70195N 2 .29

7411N " 7473N .. 70128N • 32 7 4 188 N 4 .90

7420N '" 7 4 7 4 N " 74132N 2, 00 74190N ' .49

7421 N 00 70 75N so 70136N "
70.91N 1.09

7 022 N -rr 7476N " 74100N 2,50 7 4 19 2 N 1.•5

7423N ee 7478N " 74 , 4 1N 1 19 74193N ' .2 9

7425N " 7480N 00 74>45N ' .12 74'94 N 1 .35

7426N zr 748'N • ,19 74'07N 2.9 5 74195N "7027N " 7482 " " 741 08.. 2. 49 74196" 2,38

7428N " 7483N .ea 70.50N ." 74197N as
7430N ac 7484" ,m 7 4 151N "'

74198.. 2,09

7432N " 7485 .. 2 .50 74' 52" 5 .25 74199N 2.09
7433N " 748 5 N .. 74"3" 1,05 74200N 4 .95

7437N .. 7489.. 2.50 74.54N ',48 7022.N 1.7'
7438N .. 7090N " 74 .55N 1.08 7 4 2'1 N 1 .75
7439 .. 1.05 749'N 1 .15 74.56N 1. '8 74278 N 2 .95
7440N " 7092N ."' 74157N 1. .8 70279.. , .• 0

740' N " 7493N " 74158N ' .04 14293N ss
7442 N " 7494N ." 74150"11.50 70298 N 2.55
7 443 N as 7495N as

...
A POR TABLE

. % OIGi T
MULTIMETER

FOR $299,
A 10 M HZ

C O U N TE R OPTION
FO R S50.

MOS-LSI MM

=~~~
P l101A 6 ,9 0 C2 102·2 6.00 ... M4 04 H 12.00

P"OlAl 8.50 1'2.0:2 ,2 6,00 MM 405H 23.00

14 0 2 A N 5.40 25051< 3 .30
... M406H 6 .50

C3101 6,50 l o(l3A'" ' .00 25.21< 5,60 MMo07H 6.50

1'310. 4, 9 0 1403AN 5 .40 252 .V ' .00
... M451H " ,40

C3.0.A 7.30 ' 404A '" '00 2520v 3.9 0
MM 454 F '6.00

P310,A 6.60 . 404AN 5.40 2525V 5 .3 0
... M5 06 H 3.20

IM550 lCOE 7.30 100!5A 4.'0 2533V 8 ,50
MM507H 3.20

1... 5501CPE 5.80 .... ' .00 3301PC 6,20
... M550'" 5.90
MM55 1H 5 .50

MM55600 7.30 1507 '.00 ...M5025N 20.00 MM555H 5.60
MM6560N 5 .60 '502 33.00 MM6026N 20.00
OM6599N 5.60 1702 33.00 ...... 5027.. 20,00
9 3 4 0 3 P C 5.60 C 2 '02 ' .00 M...6055N 5 .50

1'2.0:2 '00 "'M5056N 5 ,50
C2102·. 6.00 MM6057 N 5 ,' 0
P2102 ·1 6.00 MM5056N 5 ,60

74"'00"
74HOIN
7 4HDON
7 4",05"1
74H08N
70H'0..
74H • • N
74H20N
74H21"
74H22N
74H30N
10H40N
74H60N
70 H51 ..
74H52N

I O..p
es....

5,85
3,30

"2 .70
ae

"'.,.,..
2 .5 0
2 .50

so
2 .50
2 .60..
2 .60
2 .50
2.60

"'.60."7 .9 0
'00
'00
2 .90

ec
2 .90
2 .7 5
2 .6 0

'"2.60
2.60
2 .60
'.00,..

so

"2,00,..
2.80
2 .60
3,4 1

'00
1.60

to
"2.60

"2. 60
2 .80
'00
' 00

"

2,00
6.90
2, 40
5 .20
'00
4.40
1,30
1.20
2, . 0
2 .30
2,40
5,00
3 .50
0 .00
.00

PULSE
• GENERATOR

""ss
. ~

".~
' ,52

"".ee
1,62
' .74,"

I"'. r-do ,;gn 1101 : 0 .'H,·2 M H.,
o·,v P",py,. YO', ";d'h, line 0'
b ."",v opo,."o~, 1 59.00

1.50
1.60
3.20
1.8 0
2.80
4.20
' .80
' .70

~"
'"' ,6 0
1,60
2 .80
3,70
4 .00
4,2 0
6 .50
6,50
3.00
2.70

C-MOS,-.
.ea
.ea
.~

5,85
3 .50
.ea

2 .9 (1

"..
~

.~..
2,80
2.80
1.00
2.60
2 .80..
2 .80
2 .10
2.10

.~

' .80
.ee

8.40
1 .20
2.20
'.00
' .00
3.40
2.8 0
2.BO
1.20
2 .8 0
2 .80
2.80
3 .10
1.45
1 ,10
1 ,10
3, 36
2. •5
2.90
2 .10
3.45
3 ,30
'.80

00
eo

2 .10
.~

2. 70
2.90
3.30
3.30
.ee

70LOON
74L02N
74L03"
74L04N
74UON
74L20N
7 4 L 42 N
74L5 'N
74L73N
74L74N
74L90N
74L93N
74L95N

93LOO
93LO I
93L08
93L09
93L .0
93L ,.
93L'2
93L .4
93U5
93L '8
93L2'
93L22
93L24
93L28
93L34
93L38
93LOO
93L41
93L60
93L66

LOWPOW[R
TTL

SCHOTTKY TTL

0 8820"1
0 8820AN
OM8830N
0 "'88 3 1 N
OM8832N
N6 T26 9
9600PC
950'PC
960:2PC
95. 4PC
9615PC
96.60C
9617PC
9620PC
952 1PC

74500N " 7OS70N '"7450:2N 00 74585.. 6 .10
74503N " 74588"1 2, 70
74$04N " 748.12 N 2 .20
74808N .00 745113.. 1,50
7OS'ON " 745132N 3,50
74511"1 " 745133N "74520" "' 745.38"1 2.40
74$30N "' 745139"1 2. 40
74532"1 "' 748100" so
74500N "' 7os.5.N 2.40
7OS'lN eo 74S153N 2 .40
74564N .eo 7 451 57"1 2.40

COMPUT£R
INTERFACE

4oo0A£
4oo1"'E
4002"£
4004AE
4oo8"'E
4oo1A£
4008"'£
4l109AE
40lME
401 'AE
4012A£
4(l1:!AE
4014AE
4015AE
40'6A E
4017"'£
40'BAE
4019AE
4 0 2 0 A £
402'A£
4022"E
402JAE
40 24" E
40 25 "' £
4026AE
4027"'£
4028AE
4028A£
4030A£
4 03 3A £
4035A£
4040AE
4 04 1.0.£
4042A£
404311£
4044 A £
4 047 A £
404BAE
4049A£
4 060 11 £
4OS1A E
4052 A E
405JAE
40 55 A E
4056AE
4060A£
4066AE
4069A£
40J1AE
40 76 A E
4081AE
4 5 1 0 A £
4516AE
4518A£
4520A£
49(11AE



to produce about 940 Vdc at no load. A
choke input filter from the center tap
provides +300V for the other stages. A small
6.3V filament transformer is connected
backwards across the 603V winding of the
power transformer to provide bias for the
mixer and final amplifier.

While the bias voltage could be keyed
directly, I am partial to low voltage keying
so I used surplus reed relays for keying,
receiver muting and side tone keying.
Antenna switching is done by a simple TR
switch.

The top view of the transmitter is shown
in Fig. 2. The vfo mixer sub assembly was
built on a 4 x 6 x 2 inch chassis. The vfo
shown is the surplus Collins 70K-1. It is
highly desirable due to the extremely good
linearity. It provides only 150kHz coverage,
but this is adequate fer most geographical
locations. The alternate vfo circuit is shown
in Fig. 4. A surplus link variable inductor
from a Navy ATD transmitter tuning unit (3
- 9MHz) was modified by removing two
turns from the ratable link. The remaining
2\'\ turns were then mechanically adjusted
for maximum linearity. The final tuning
range was 500kHz.

r

Fig. 2. Top view of transmitter with shielding
removed.

4. The 10mQ resistor was made up of three
303M 2W resistors.

A word of caution on selecting a meter
switch! Avoid the low cost phenolic imports
as they won't handle the voltage. I had one
fail destroying the meter. I replaced it with a
Centralab ceramic switch which has held up
very well.

Filter capacitors are mounted on a heavy
bracket under the chassis. A separate shield
assembly is provided for the TR switch. A
bottom plate and screen cage around the
final tank assembly complete the shielding.

Alignment and check-out is simple. The
vfo-mixer assembly is best aligned and cali
brated using an oscilloscope and counter.
However, satisfactory work can be done
with a grid dip oscillator and either a LM or
8C-221 frequency meter and a receiver.
Adjust the slug in the mixer plate coil for a

J; .O'
4.7K

e

200pF

,------.--lk RF OUT

, 6AU6A 2.5mH

6.3VAC COM .150'1 REGULATEO

,
"0
VARIABLE
INDUCTOR '00"r----l

I I
I 200 1
t pF I 15 0 K
I ,
, '---l'f+------'I c- ,, ,
I IL J

Fig. 3. Bottom view of the transmitter.

Fig. 4.

Transmitter construction was done in
three stages. First the power supply stage
(Fig. 5) followed by the vfo-mixer (Fig. 6)
and then the driver - final amplifier (Fig. 7).
Most components were mounted on simple
tag strips. The sidetone oscillator, keying
relays and meter multipliers are mounted on
small pieces of fiberglass Vectorboard which
are rigidly supported on standoff bushings.

Using the component values shown, the
meter reads 1000V full scale (fs) in position
1, 500mA fs in position 2, 15mA fs in
position 3 and relative amplitude in position

• • •
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MEET

THE DUPLEXER
INTRODUCING MODEL 2M6A

• Frequency Range

• Rej ect ion > 105 db

• Completely Preassembled

• Insertion Loss < 1.5 db

• V5WR 1.2: 1

• Price $350.00

For more information on this or any of our d uplexe-s and tuned cavities
for 70 em.; 1.5 M and 2 M. call or write:

----------
M~w'v~..~1!!!----------

DEALER INQUI RI ES I NVI T ED

544 Lassen 51.
Los Altos, Ca. 94022
(415) 941 ·2 118
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calibration was checked, the dial plate was
given several coats of Krylon. The cursor was
made by scribing a line on a small piece of
lucite which was cemented into a panel cut
out with model airplane cement.

A black baffle was placed behind the dial
plate. A 5/8 inch (standard) hole in the
baffle accepts a standard push-in lamp

maximum output at 1.9MHz, checking to
insure that the output is really in the 160
meter band! The vfo dial can now be
calibrated.

Next, the driver and final amplifier are
aligned. Set the drive level control at mini
mum. Place the spot - tune switch in the
tune position and adjust the drive level
control (checking to see that the driver
tuning control is adjusted for maximum grid
drive) for plate current of 200m A with the
power amplifier resonated into a 50 Ohm
dummy load. lncidentally, power input can
be reduced using the drive control to meet
FCC regulations for the various geographical
areas.

A note on the vfo dial construction is in
order. While any vernier drive assembly can
be used, it is difficult to beat the one shown
for being cheap! The illuminated dial
mechanism was made using a National
Velvet Vernier planatary drive drom a scrap
BC-375 tuning unit.

The dial itself was made from a piece of
aluminum sheet cut out with a fl y cutter.
After spraying white, calibrations were
applied using rub-on transfers. After the
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APRIL SPECIALS
74COO S .29 5 25/ 100 74100 S .25 S20 / 100
74CQ2 .49 40/ 100 74L02 .25 20 / 100
74C04 .59 SO/lOa 74103 .25 20/100
74Cl0 .59 SO/lOa 74 l D4 .25 20/ 100
74C20 .59 501100 74L06 .25 20/100
74C73 t.15 100/ 100 74Ll0 .25 20/100
74Cl07 1.25 110/100 74LSl .25 20/100
74C160 2.75 250/100 74L72 .35 30/100
74Cl64 2.95 260/100 74L73 .49 40/100
BOG9] 1.25 110/100 741 74 .3' 30/100

7454
7460
7490
7493
8836
380
565
2N3933
40636

s .25
. '5
.59
.59
.19

1.19
1.95

10-72
10·3

520/100
10/100
50/100
50/100
15/100

100 /100
150/1 00

1.29
1.55

" .-

51.95
1.75
3,95
1.50

S2.95
4.95
6.9 5
2.25
4.45
4.95
4.9!:i
4.95
4.95
4.95
4.95
5.95
2.95
2.95
2.95
7.95
6.95

19.85

2.75
.99

3.50
3.95

59.50
5.75

51.75
4.95

24.95
3.95
2.75
4.95
7.95

$ .25 ea.
.20
.25
.60

2.50
4.95
2.15
2.95
1.35
3.95
4.65
2.15

.69

Red TO 18
Ax ial leads
Jumbo visible red
Infra red di ff. dome
Red 7 seg. .270"
Red alpha num .32"
Red 7 seg.. 190"
Green 7 seg..270"
Red 7 seg. .270"
Yellow 7 seg..270"
60" high dir. view
Red 7 sea. .3"
Opto-ec transistor

1024 b"lICcu m. dynam,c mD IP
500/ 512 b" dynamio mD1P
1024 bit statio OJP
O<>al 64 bi' stat.c DIP

M EMO RIES
256 bi t RAM MOS
1024 bi t RAM MOS
2048 bi t eras. PROM
1024 bit RA M low power
64 bit RA M TT L
Programmable ROM
256 bit Ram-tri -state

MV10B
MV50
MV5020
M E4
MAN 1
MAN2
MAN4
MANS
MAN7
MAN8
MAN66
DL707
MCn

MM 5013
MM 5016
MM 5058
Sl·5·4025

1101
1103
5203
5260
7489
8223
74200

LED'S AND OPTO ISOLATO RS

SH IFT REGISTERS

500 1 12 DIG 4 tuner fi x dec
5002 Same as 5001 exc btry pw r
5005 12 DIG 4 tuner w/mem
5725 8 DI G 4 funct chain & dec
5736 18 pin 6 D IG 4 funct
5738 8 DIG 5 tu ner K & Mem
5739 9 DIG 4 funct (btry sur!
531 1 28 pin BCD 6 dig mu x
5312 24 pi n 1 pps BCD 4 dig rnux
53 13 28 pin 1 pps BCD 6 dig mux
53 14 24 pin 6 dig mux
5316 40 pi n alarm 4 dig
1103 256 bi t RA M MOS
5260 1024 bit RAM
5261 1024 bit RAM
5262 2048 b i t RAM
2 102 1024 bit static RAM
5203 UV Eras.
HP508 4 digit common cath ode
27414 Fi ts 14pin DIP - .11 lens
MAN 7 Red 7 seg .270"
MAN 66Red .6" spaced seg
MAN 6 Red .6" solid seg
8008 8 bi t CPU prime quality
8038 Function generator

1.95
.79
.59

2.69
1.49
.89

1.79
.79
.99

2.75
2.65
2.65
2.75

.29

.39

.69
1.19
.35
.79
.39

1.19
.82
.69

2.75
.65

1.89
.' 5

1.25
.39
.39
.39
.79
.89

s .32
.35

1.10
1.65
1.19
1.05
1.29

LINEAR CIRCU ITS
Hiperf.opamp mOIP
Dp amp mDIP
Micro·pwr op amp mDIP
5VreglA TO·3
V tottr. Oc Amp mDIP
Hi perf. V camp mDIP
Hi -speed dual camp DIP
Neg. regulator
(5V.5.2V. 12V, 15V) T03
Uuad op amp DIP
Quad camp DIP
Pas V reg (5V, 6V, 8V,
12V, 15V, 18V, 24VI TO·220
AG·IF str ip det DIP
Pas V reg mDIP
2 w stereo amp DIP
2w audio amp DIP
.6w audio amp mDIP
La noise dual preamp DIP
Prec . V reg DIP
Timer mDIP
Phase locked loop DIP
Phase locked loop DIP
Phase locked loop DIP
Function yen mDIP
Opamp DIP
Hi speed V camp DIP
Volt reg. DIP
Du al hi perf amp DIP
Camp. opamp mDIP
Dual 741 DIP
FreqadJ741 mDIP
FM mux st demod DIP
FM mux SI demod DIP
Dual Camp op amp mDIP
Stereo Multip le",er DIP
Quad amp DIP
Core mem sense amp DIP
Core mem sense amp DJP
Cor e mem sense amp DIP
Dual prl. driver mDI P
Dual prl. driver mDIP
Dual prl. driver mDIP
Quad seq driver D IP
He'" dig. driver D IP

Satisfact ion is yuaran!eed. Shipmen! will be mace via first class
mall _ post age paid - ,n U.S.. Canada and MeXICO Within t hree
day5 f rom receipt of order. Minimum order - $5.00. Ca li forn ia
residents add sales tax.

INTE RNAT IONAL EL ECT RONI CS UN L IM ITE D
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CALCULATOR & CLOC K CHIPSw/data
5001 12 DIG 4 funct fix dec 3.95
5002 Same as 5001 exc btry pw r 7.95
5005 12 DIG 4 Iunct w/mem 8.45
MM5725 8 DIG 4 Iunct cham & dec 2.79
MM5736 18 pin 6 DIG 4 funct 4.95
MM5738 8 DIG 5 tuner K & Mem 7.95
MM5739 9 DIG 4 tuner (btry sur) 6.95
MM 531128 pin BCD 6 dig mux 6.95
MM 5312 24 pin 1 pps BCD 4 dig mux 6.95
MM 5313 28 pin 1 pps BCD 6 dIg mux 7.95
MM 5314 24 pin 6 dig mu'" 8.95
MM 5316 40 pin alarm 4 dig 8.95

ON ORDERS OV ER $25.00 DEDUCT 10%

0 .,••_ ppl .... "" '""I"'"
Add $,50 f ;,.m. I... ' M n Sl 00

30'
307
308
309K
310
311
319
320

324
339
340T

372
376
377
380
380·8
38'
550
555
560
562
565
566
709
710
723
739
74 '
747
748
1304
1307
1458
1800
3900
7524
7525
7535
75451
75452
75453
75491
75492

3.50
2.19
3.25
3.25
3.25
3.50
2.90
3.00
1.50
1.50

CMOS

S.39 74Cl54
.55 74C 157
.75 74C160
.75 74C161
.65 74C163
.65 74Cl64

2.15 74C173
1.55 74C195
1.15 80C95
1.70 80C97

TTL
7400 s .19 7485 $1.39
7401 .19 7486 .44
7402 .'9 7489 2.75
7403 .19 7490 .76
7404 .22 749 1 ' .29
7405 .22 7492 .79
7406 .39 7493 .79
7407 .39 7494 .89
7408 .25 7495 .89
7409 .25 7496 .89
74 10 .19 74105 .49
7411 .29 74107 .49
7413 .79 74121 .57
741 5 .39 74 122 .53
74 16 .39 74123 .99
7417 .39 74125 .69
7420 . ' 9 74126 .79
7422 .29 74141 1.23
7423 .35 14145 1.15
7425 .39 74150 ' .09
7426 .29 74 151 .89
7427 .35 74 153 ' .29
7430 .22 74154 1.59
7432 .29 74 155 1.19
7437 .45 74156 1.29
7438 .39 74157 1.29
7440 .19 74161 1.39
744 1 ' .09 74163 1.59
7442 .99 74164 1.89
7443 .99 74165 1.89
7444 1.10 74166 1.65
7445 1.10 74173 1.65
7446 1.15 74 175 1.89
7447 1.15 74 176 1,65
7448 1.15 74177 .99
7450 .24 74180 '.09
7453 .27 74181 3.65
7454 .39 74182 .89
7460 .19 74190 1.59
7464 .39 74192 1.49
7465 .39 74193 '.39
7472 .36 74194 ' .39
7473 .43 74195 .99
7474 .43 74196 1.85
7475 .75 74197 1.15
7476 .47 74198 2.19
7483 1.11 74199 2.19
D.' ••_ ..... ppl.... "" '""I"'"
Add $ .50 f .... ".m.1_ 'Mn $ 1.00

74COO
74C02
74C04
74C08
74Cl 0
74C20
74C42
74C73
74C74
74C76

4000 SERIES RCA ·EQUIV.
CD4001 s .55 CD4017 2.95
CD4009 .85 CD4019 1.35
CD4010 .85 CD4022 2.75
CD40 11 .55 CD4023 .55
CD4012 .55 CD4025 .55
CD4013 1.20 CD4027 1.35
CD4016 1.25 CD4035 2.85
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Fig. 7.

socket The assembly was completed with a
small skirted drive knob. The combination
of the main dial calibratio n with skir t d ial
markings allows 1kHz readout.

Unless you are fortu nate enough to have
an anten na system th at presents a 50 to 75
Ohm load at these frequencies, an antenna
tuner will have to be used. At this QTH a

simple ro tary inductor fro m a BC-375 trans
mitter works well. Tun ing is accomplished
by tuni ng up the transmit ter into the 50
Ohm dummy load then switching to the
antenna. The variable inductor is then
adjusted for maximum o utput power.

• . .W6JTT

. I

WE WANT YOU!
Durham FM Association I Inc.

Proudly Presents Its Annual

HAMFEST. FLEAMARKET, and F.M. CONVENTION
Saturday and Sunday

May 17·18,1975
Downtown Ramada Inn Durham, North Carolina

• F.M. oriented technical sessions by well known speakers
• Prizes for OMs, YLs, and XYLs - women's activities and exhibits
• Large FLEAMARKET area FREE with registration
• Advanced Registration $2.00 - $3.00 at door - Children Free
• Saturday Night Banquet
• Special discou nt Ramada Inn rates to registrants.

Send requirements to :

DURHAM F.M. ASSOCIATION, INC.

Post Office Box 8651
Du rham, North Carolina 27707

148 73 MAGAZ IN E



RECEIVER-TRANSMITTER
RT-6 S/ GR C Receive r - T ra ns
mitter , 38 to 54.9 M Hz range
continuously t un eable o r 10 0
K H z-step Detent c hannels o r
two p reset chan nels. R ecei ves
and transmits b o th vo ice and
16 0 0 H z ringing FM signals.
The overall communicatio n
ran ge is f ro m 10 to 15 miles. The receiver ci rcu it
is a Dual -Conversio n super heterodyne type w it h
t he 1st I F variable fr om 4.45 to 5 .45 M Hz and the
2nd I F f ixed at 1.4 M Hz. The receiv er has a vari
able squelch cont ro l and a 600 Ohm output imp ed
ance. T he transm itter ci rc ui t uses a crystal -co nt ro l
led oscillator and osci llator power am p and pu ts
ou t 2 watts o n low power voltage o r 16 watts on
h igh power vo ltages supplied f rom t he po w er su p
ply so ld separately . T he RT·68 also prov id es a
meter and test sw itc h to moni tor tra nsmi tte r po w 
er ou t pu t fil am ents and t he 90 volt inpu t. With
tubes 4 / 1U4, 2/ 1A3 2/ 1L4. 4 / 1R5. 2 / 1AE4, 1S5,
4/304, 3 /3A5, 2 /3 84. 3A4, 6AK5 and 2E24.
Size: 9x 13x 11 '4 WT : 42 L BS. Used $40. 00.

RT-66 /GRC Receiver -Tra nsmi tter same as RT-68
above except 20-27 .9 MHz range. Used $35.00.

RT-6 7 / GR C Rec-Tra ns. Same as R T-6 8 except
27-38.9 M Hz range. Repa rable $35.00.

S T A N D A R D TYPE
TELEPHONE H AN D
S ET &. BELL R ING 
ERS
CA N BE USED AND
ANY COMMERCIAL
T ELE PHONE LIN E
OR S YST E MS

PR ICE : $ 6.95 EX
CONDITION

PRICE : $4 .95 EX
CONDITION

38 to 54 MHz RECEIVER

H-113 fU HEADSET H-144 /U HANDSET

~g~~HM..ASTlC EAR ~AENA g~ E~SEDW Fi?n
CUSHIO N S 18" CORD '( ~ BOOM BY ADDING
WIPL-54 PL UG THAT ~~ WIRE HEA DBAND
F T S JK·2 6 J AC K I I, P HONE 300 O HM
(SEE C D- 3D7 EXTEN- \' ::-..." MICROP. 4 0 OHM
SIO N CORD ELSE· \0- ' MOM E N TAR Y &.
WHERE ON TH IS 0 H U77 U
PAGE WT: 3 LB S. H LD SWlTC {

CONNECTOR 6 FT.
USED-EX$3=.9~',--- ,._-.J CORD. USED 57.95

T 195/GRC Transmit t er 1.5 t o

PP- 112/GRC 24 Volt power su p-
ply fo r the RT -66 , 67 and 68
ser ies receive r- transmitters. This
un it supplies all t he n ecessar y vol
tages fo r the receive r and trans
mitter ci rcu its. Incl udes low and
high power sw itch for t he t rans
mitter sect ion. Size: 9x 13x 7 '4 WT:
38 L 8S. Used $20.00.

PRC· 6 WALKIE - TALK IE
RT-1 9 6 /P RC-6 Receiver-T ransmitter
F. M . 47 to 55.4 M Hz, crystal co n
tro lled one preset chan nel, about 1
mi le depend ing o n terrai n and con
d it ions. Handheld unit has push to
tal k switch M ic., phone, fo ld down
anten na, shoulder-strap etc. Also pro
vis ions for usinq H-3 3/ PT Handset .
With tube, 6 /5678, 3 /5672 , 2/567 6,
384, Power Req. 1.5, 45 , and 90
VDC, usually supplied by 8 A·270
Battery Idrv! not av ail able. Size:
15x 5x4 X! ; WT: 5 LBS. Used $22.0 0.

_._.
(6 is <; 0 )- - ~-_..
S ..'l \~

ELECTRONICTOWN INC.

Box 1001S, 1623 South
Wilkes· Barre, Pa. 18702
Area Code 717 824-7859All Pr ices FOB Wilkes Bar re PA. Shipping charges

collect. Send Mo ney Order or Check.

PRC - 10 RECEIVER . XMITTER

- 47 to 58 .4 MH z FM vo ice
~ comm unicat ions. Features con-
..,. tinuous tu ning o r t wo pre-set
~ channe lsand p ush-to -tal k trans-

• ~ mission . The receiver ci rc uit...... .
- 0 _.~ - is t he Dual Convers ion type

with the 1st IF 4.3 M Hz and t he 2nd IF l.4MHz.
With variable sque lch control. 600 Ohm Audio
Output Impedance. The t ran smit t er circuit has a
500 MW Output and an Audio Input Imped. o f 150
Ohms. Power requ i red : 90 V DC @ 8 0 MA, 6.3 @

360 MA and 6.3 @ 160 MA. With tubes: 6 / 1U4, 31
1L4, 2 /1R5, lS5, l AE 4, 4/304 , 3A5, and 384.
Size 4%x13x8 WT: 20 L8S. Used $ 20.00.

RT-70 RECEIVER·TRANSMITTER

..,,,... RT- 176/PRC· 10 Radio
~.'- -- .-'7 r-;...., r::--;...-:.-;;;;", .' ~'''''' Receiver - T ransmitt er ;

portable u ni t operat ing
from 38 t o 54.9 M Hz F M
voice com mu nications.
The receiver sect ion has

.J... _L .1.. .: ~~.I.. '" _ an I F o f 4 .3 MHz and
F~""'; '"!1J ._."-" -~- ' "·-,1 ·-- an audio outpu t im ped.

of 600 Ohms. T ransmitter ou tput is 0 .9 w atts wi t h
a normal range of about f ive miles. vtrcroohone in
put imped. 15 0 Ohms. Both Receive r and. Trans
mitter sections are continuously tu neable. With con
tro is for vo lu me, t uni ng, sque lch, po in t er adj ust
and dial lo ck . Con nector for ex t er nal speaker.
With tubes 9 /5678 , 2/5672, 3/5676, 1AD4 and
5A6. Power requ ired ; 135 VDC, 6 7 V DC and 1~
VDC. Less Battery case. Size: 9X!x3x 1OX! WT;
9L8S. RT-176 /PRC- 10 Used $ 19. 00.
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SLEP SPECIALS
R-390A/URR RECEIVER - tunes 500 kHz thru 30.5 MHz, digital tuning mechanical filters, 115V!60 Hz, 19" rack mount$595.00
FREOUENCY COUNTER FR·1141U covers 20 Hx - 1 MHz 6 digit nixie tube read-out. Ideal for low frequency or audio work. A
scaler could be designed to operate in higher ranges to cover amateur or commercial frequencies. A beautiful counter, size 19"W x
14"0 x 9"H in cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S85.00
TMC VDX-2 variable frequency oscillator tuneable 2 thru 64 MHz oven controlled 115V!60 Hz S85.00
BALLANTINE 300 AC VTVM 10 Hz to 150 kHz range 1 mV to lODV in 5 ranges, logarithmic scale 1·10 dB , accuracy 2% .S32.50
B&K MODEll075 television analyst. a flyingspotscanner, ideal for slow scan .. . $225.00
TS.118 RF WATTMETE R 2-500 watts, ran~ 20·1400 MHz . .$95.00

TEKTRONIX 525 television wave form monitor. Used to monitor video wave forms . . . . . $345.00
TS.683BITSM Crystal impedance meter, range 10 MHz to 140 MHz, resistance 10-150 ohms • $350.00
HP200COR Audio oscillator range 5 Hz to 600 kHz 19" rack mount ".... .... . $145.00
HP614A signal generator 900·2100 MHz metered modulation and calibrated output .. . . . $345.00
URM-25 signal generator, range 10 kHz - 50 MHz in 8 bands calibrated output 0.1mV to .2V crystal calibrator, modulator
100/400 Hz at 0-80%, less front dust cover , . . . .... ....... $185.00
WAYNE KERR model B221 universaIR.C.l. brid~ .1 %accuracy S325.00
SG·3/U FM SIGNAL GENERATOR by measurements corp., range 50 MHz thru 400 MHz in 3 bands. Variable output 0 1 to
1OO,OOOm V. A late type military generator for FMalignment for amateur mer! ne and commercial work, 115V160Hz . $375.00
HP525A plug-in 10·100 MHz for 524, FR38 and northwestern frequency counters . . . . . .$65.00
SG·66/ARM-5 omni signal generator, same as H·14 . . . . . . . . . . . . . . . . . . $375.00
HP·430C power meter range 10 MHz to 40 GHz with appropriate mounts 19" tack mount . .539.50
TS.230E/AP radar test set, measures power and frequency in range 8500 - 9700 MHz .. . .S45.00
TS.5050 /U VTVM, 0-250 Vac, 0·100 Vdc, 0·100 M resistance, AC frequency response 30 Hz to 500 MHz, high input impedance,
portable ruggedized construction, complete with probe .$45.00
CONTRO l HEAD CPC ·l for military 61 8/MC SSB transceiver . . . . . . . . . . . . . . . . . $6.50
RA·B4 At power supply for Hammarlund BC·n9, BC·794, BC-l0M receivers $18.50
FR·4/U frequency meters, replaced by military SC·221 , range 100 kHz thtu 20 MHz. Has built-in scope and audio oscillator
heterodyne unitthat generates 100 mV oumu t at 50 0 HMS..OOl %accu racy, with charts . . . . . . . . . . . . . . .$65.00
BIRO IM·89/UR SWR indicator 200 to 400 MHx, 0·50 Watts 1 to 6 VSWR $75.00
RT·294/ARC·44 military FM aircraft transceiver 24.0 thru 51.9 MHz, 280 channels, synthesized , 8 Watts output, takes 28 Vdc,
with control head •...... •........... ...... . . . . . . . . . . . . . . . . . . . .$45.00
MX-l 058/U slide out chrome desk shelf, fits in standard 19" rack, 3Yz"H x 19lj.,' 0 .S18.50
elECTRO MODel NF filtered dc bench top power supply, metered 0·50 Vdc and ()'25 amps de, variable pot. Size 9Yz"H x 14''W
x 14"1.1deal powersupply to run 12 or28voltequipment Filtered for transistor work .$95.00
572B/1160l TUBES factory fre sh .$18.50
811A TUBES factory fresh ... . . . . . . . . . . . . . . . . . . . . . . . . $950

SEND YOUR ORDER TOOA Y, SATlS FACTION GUARANTEED OR MONEY BACK,
IMMEDIATE SHIPMENT FOB OTTO NC, WRITE OR PHONE BILL SLEP . , , ,

704·52415 19

Slep
Electro:n.ic&

CO. P,O, BOX 100 DEPT 73
OTTO, NORTH CAROLINA 28763
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1.50
3.25
3. 25
3. 25
4.00
3.00

.45

.75.4.
1.00
. 55

1. 00

1.00

1.00
1. 00
1.25
1.25
2.00
1.00
2.00
1. 75
2.00
1. 75
2. 00
2.00

$ .90
$1. 10

EACH $1 .25
10 OR MORE $1 .00 EA

10 OR MORE $2.50 EACHEACH $2.75

MAN 4 7-Segment . 0-9 pl us letter s.
Right-hand decimal poin t. Snaps in 14
pin DIP socket or Mo lex. IC vol t age re
qu t rements . Id e a T for des k or pocket
calcu la tors :

25K Trimmer

Pr ec is ion timer ...•••. ..••.•. .... ... .
Phase l ock f oop DIP ..
Phase l ock loop DI P .
Phase l ock loop ..
Function generat or TO- 5 .
Tone decoder TO- 5.... • • •• . . • . • • • • • • • •
Popular Dp Amp DI P. • . • •. .. . . • •.. . . • • •
Voltage compar ator Di P••. .... . . . . . ...
Dual comparator DIP • . . . • .• .•••••• •••.
Prec is ion vol t age regulator DIP• ....•
Dp amp TO-5/HINI DIP ..

PRI NT ED CIRCUIT BOARD TYPE
EACH $.20 10 FOR $1.50

Dm
SHEET

SUPPLIED

~
Rectifiers
VARO FUll -WAVE BRIDGES
V5447 2A 400V
V5647 2A 600V

$ . 10

Special 811: Hex Inverter
TTL DIP Hex Inverter ; pin interchangeable with SN
7404. Parts are brand ne w and branded Signetics
and marked M811. "

EACH .. .. ... $ .30
10 FOR.. . .. 2.50
100 FOR.•.. 23.00
1000 FOR •.. $220. 00

0-9 plus MAN 3
let ters.
Right-hand dec imal point.
f la t - pack type case. Long
ope rati ng l ife . IC vol
tage requi rements . Ideal
for pocket calcul ators :

NE555
NE560
NE 561
NE565
NE566
NE567
709
71•
7Il
723
741

748 ,Dp Amp TO-5•••••• •, •.. •. .. ... . . . .. . . .
CA30 lS 2 Isolated transi stors and a Darl i ng-

t on-connected transistor pa i r .

CAJ045 5 NPN tranststor array •. . •• ••••• ••••.
UMI OO Posi t ive DC regulator TO-5. •..•••••••
UMI05 Voltage regula tor .
UM302 Op Amp voltage follower TO-5. . . . . . .• •
LH30S Op Amp TO-5 .
UM309H 5V 200 HA power supply TO-5 .
LM309K 5V lA power supply module TO-3 ..
LM311 Comparator '8 5 ~t N,I••••• . . .. . . . ..
LH370 AGC ampli f ier .
LH380 2-Watt Audio Amp .
LH1595 4-Quadrant multipl ter •• •••• •••••• •• . •
MC1536T Op Amp .

LINEARS

Boards supp l ied sepa rately @$2.50 per di9i t.

I .75 1-__""'::=-=:=__':'::"';=";;==':'::"';:=-1.75
3.25

LED's

s .20
10 FOR $1. 25

$ .30
10 fOR $2.50

PRY PRICE
800 $.30
1000 40
1200• . . . • . 50
1500 65

:

CMOS
$ .75 CD4023

.75 74C20

.75 74C160

.75

., t I

MV50 Red Emitting
10-4 MA III 2V

~

CTIJL SP ECI AL
Complementary Transistor Log i c .

MV5024 Red TO-18
High Dome~

MVI0B Visib le Red
5-7MA@2V

Th1s logic family 15 unique in that
both NP Nand P NP t rans1stors are
combined in the same package . Un
like TTL & DTL, t he outputs are
current sources (in the high state)
as well as sinki ng current in the
low state . These are brand new
units, some of which are misma rked
wi t h OTL numbers.

CTL 9956 dual 2- input I-::---:-=~~::::.~::..._~.....::::.......:~~---I

_

AND buffe r
. CTL 9953 2-2-3-i npu t

AND/OR gate
I. CTL 9952 dual 2- input

NOR gate
Data supplied; all parts are dual 
in-line. MIX OR MATCH. 5 FOR 1.00

3-Amp Power Silicon Rectifiers
MARKED EPOXY AXIAL PACKAGE

BRBYLOn
ELECTROniCS

7400 .20 74H51 .25
74ROO . 25 7453 .20
740 1 . 20 7454 . 20
74RO I . 25 74L54 . 25
7402 . 25 74L55 .25
7403 .25 7460 .16
7404 . 25 74L71 .25
74H04 . 30 7472 .40
7405 .30 74L72 . 60
7406 .40 7473 . 35
7408 .30 74L73 •75
74H08 .30 7474 .45
7410 .20 74H74 . 75
7413 .75 7415 .80
7417 .40 7476 .55
7420 .20 74L78 . 70
74L20 .30 7480 ."
74H20 . 30 7483 . 70
74H22 .30 7489 3.00
7430 .20 7490 1.00
74H30 . 3. 7492 . 65
74L30 . 3. 7493 1. 00
7440 . 20 7495 .65
74H40 . 3. 74L95 1. 00
7442 1.00 74 107 .5.
7447 1. 50 74 145 1. 25
7450 .2. 74 180 1.00
74H50 . 3. 74193 1.50
745 1 . 2. 74 195 . 8.

7400 Series DIP

CD4001
CD4002
CD4011
CD4012

D IODE ARRAY 10-IN91 4 sil icon
signal diodes in 0 n e package. 20
leads spaced .1"; no commn connec 

tions.
EACH.. .. •$.29
10 FOR $2.50

10 FOR $8.95

EIGHT FOR

BRAND NEW FACTORY PARTS

~ 7-Segment Readout

RCA Numitron
EACH $ 5.00

SPEC IAL: 5 fOR $20.00

DR2010

12-PIN DIP
Three df gfts with r i ght- hand dectme1
Plugs into DIP sockets
Simi lar to (lITRONIX) DL3J7
Magnified digit approximately .1 "
Cathode for each digit
Segments are parallel fa r mu ltiple

operation
5-10 MA per segment

EACH $3.00 4 (12 Digits) $11.00

MOS MEMORY INTE L #2102-2
1024 BIT FULLY DECOD ED STATIC

MOS RANDOM ACC ESS MEMORY, , , •
• f a at accea. 650n • • • • • ••
• full TTL compatible
• N c hannal .ilicon ga te
• aingle 5 volt .upply •••
• tri-. ta te output •••••••
• 1024 by 1 bit
• c hip enable i n p u t . ••• • •
• no clock. or r e f r e a h i n g

require d •• • •••••• • . . •• .

5001 Calculator
40-Pin calculator chip will add. sub-~~,,",,","'-'~----"'~"',,",-'~
tract, multip ly. and divide. 12-digi t
display and calculate . Chai n calcula
tions. True credit balance sign out
put . Automatic over-flow indication .
Fixed decimal point at 1, 2. 3, or 4.
Le a din g zero suppression. Complete
data su pp1t ed wi th ch ip. ~'::':':':''::'::':'''::':':':':':''_------1

CHIP AND DATA.•..•...ONLY $6. 95
DATA ONLY (Refundable) ... $1.00

5002 LOW POWER CHIP AND DATA $12.95

EACH $6.95
$49 .95

Power Supply SPECIAL!
723 DIP variable regulator chip 1- 40V,
+ or - output@ 150 MA IDA with exter
nal pass transistor--with diagrams for
many applications.
EACH $1.00

High Quality PCB
Mounting IC Sockets

B-PIN, 14-Pin, 16-Pin and 24-P1n PC8
mounting ONLY- -no wire wrap sockets.

8-Pin . . ........• ••$ .22

14-Pin $ .26

16-Pin $ .30

24-Pin..• ••••. $ .75

.t 40~ P i n $1.25

16 PIN DIP -

All IC'. are new and fully-te.ted.
Lead. a re plated with gold or solder .
Orders for $5 or more will be shipped
pre p aid . Add 5 5¢ for handling and
postage for smaller order.1 r e s i de nt .
of california add sales tax. Ie order.
are shipped within 2 workdays- -kits
are shipped within 10 days o f receipt
of order. $10 minimum on C.O .D . 'e
(phone in) . (916) 334-2161

MAIL ORDERS:
P. O. Box 41727 4811 Myrtle Ave .
Sacramento, CA Sacra.ento, CA

95841 95841
i'fONEY BACK GUARANTEE ON ALL GOODS!

SEND fOR FREE fLYER LISTING l00's Of
HONEY-SAVING BARGA INS :
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Easy to assemble calculator kit, includes case and all parts except
batteries. 8 digit with overflow, floating point, memory, % display and
blanking. Easy to assemble, goes together in less than an hour. $17.95
post paid.

Sigriatics 2533: 1,024 bit STATIC SHIFT REGISTER - for RTTY,
slow to fast scan SSTV conversion or fast to slow scan SSTV
conversion. In a MINI DIP package. Price - UNBELIEVEABLE $3.75.

• •

SPRING SPECIAL: HOUSE· NUMBERED PART: 256 bit, also MaS
STATIC MEMORY. Same as 1101 or 2501. $1.00 each, 8/$7.95.

BLOCK BUSTER 4Kx8 MaS MEMORY. KIT INCLUDES 32 each
2102s - 2 each 7742 - 2 each 7404 - 1 each 7400. For Mark 8
computers, compatible with 8008 or 8080 processors. 32,000 bits.
Requires single +5 volt power supply. Memory board from Solid State
Music by special arrangement. 32,000 bits on a single board 5 ICs, 32
memory ICs Y2 cent a bit. $163.84

Box 2355 Oakland Airport
California 94614

73 MAGAZINE



BILL GOOBOUT ELECTRONICS
BOX 2355, OAKLANO AIRPORT,
CA 94614 . ..

SUPER HAM SPECIAL - LM373 multimode if strip and COLLINS
MECHANICAL FILTER. The LM373 is a complete if amp/detector for AM, FM or
SSB. A single external filter connected between amplifier sections shapes bandpass
from audio clear up to 30 MHz. Its first amp section is optimized to drive low
impedance loads suc h as mechanical or ceramic filters. Includes self-contained
detector/AGC. The COLLINS MECHANICAL FILTER is for 455 kHz, with 'a 10
kHz bandwidth. This filter is ideal for 2nd if in FM receivers. You can buy both the
LM373 and the COLLI NS FILTE R, until MAY 1ST only, for $7.50. ..

INTRODUCTORY SPECIAL - We've just added the LM316 op amp to our linear
repertoire. Similar to the 112 series, the 316 has a super beta darlington input,
giving input bias currents that compare with premium fet types. Very high input
impedance makes possible a host of applications beyond the capabil ities of the
usual op amp. We can introduce you to one for ON LY $2.50 UNTI L M/'IY 1ST
ONLY. . .

12 VOLT 8 AMP POWER SUPPLY - +D UA L TRACKING ' VARIABLE
Featured in the April 75 issue of 73. REGULATED POWER SUPPLY -
Includes adjustable output 11-14 volts , Perfect for breadboarding, this .kit has
short protection, current limiting. proven to be very popular with experi-
Complete with all components and menters. Up to 200 mA,for both +and
regulator PC board (yes; heat sink - sides, short protection, cur rent limit-
too). All you need is a chassis , line ing, and thermal overload protection.
cord and $18.95 + shipping to get it Do your lab a favor for $10.95 '+
happening. shipping.

5 VOLT POWER SUPPLY KIT
Digital logic is intriguing more and
more hams with its possibilities; for
example, it has drastically · simplified
the scanner and repeater fields. Our
supply. perfect for logic experiments ,
is thermally protected, short proof,
and can deliver 1 amp at the fixed 5
volts out. YOURS FOR $7.95 +
SHIPPING.

A LOT OF PEOPLE think of our kits when they think of GODBOUT ELECTRONICS,
but we are happy to su pp ly individual compo nents . . . capacitors (we even have
tantalum and polystyrene types), indu ctors, resistors (we don't sell onesies, but you
can get 100 of anyone type for $3.5 0), keyboards, trimpots . . . and our extensive
line o f semico nducto rs from diodes to the 8008 microcomputer on a chip. We've
got TTL, CMOS, and linear ICs; readouts and LEDs, and also transistors, UHF fets,
dual fets, and more ... but send us your address and a stamp and we'll rush you
our flyer listing parts and prices. Send for it! Be surprised.

•

FLASH! To make your life easier we've started a series of data sheets. Data on
popular linear ICs now available, with CMOS data, complete linear data, and more
coming up soon. Look at next month's ad for the details.

TERMS: Include SOd for orders under $10. Include postage on items where indicated; all other
item s shipped postpaid on orders over $10. California residents add sales tax. You 'm ay place a
BankAmericard or Mastercharge order by calling (415) 357· 7007; sorry, no COD orders.
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Get your hands o n a MitScope!

Have you been looking for a convenient, inexpensive
method of testi ng d igi t al ci rc uitry? You could shel l out 3
o r 4 thousand d o llars fo r a four chan nel, storage osc i llo
scope. That w ou ld be great - if you ca n afford it.

Or you could spend $189.50 for a MitScope.

...
..

,l<'J
•

.. .. . .. . "

-. (11- ' ...~.
-'

n

B
•.-

What's a MitScope?
A M itScope is a four cha nnel, d igital logic (DTL, TTL) or iented scope w ith full memory

ca pab i li ty. Its t ime-base range (.5 microseconds to 200 milli second s) will cover mo st di gital ci rc uit
need s. Its fou r channels allow observati o n of extensive t im in g relationshi ps.

In add it ion to the normal mode o f operat ion, the M i tScope can be sw itched into storage
operation at any ti me d uring test ing. This mode serves as an excellent pu lse catcher for those
elusive, one-time o cc uring pu lses.

How does it work?

The MitScope signal is d isplayed on a four-l ine, sixteen-row LE D mat rix ; one li ne for each
channel. Th e informati on on the di sp lay is interpreted in much the same m anner as that o f an o rd inary
osc i l loscope.

30 Day Trial Offer

To help convince you, MITS is m aking thi s spec ial offer. Buy an assem bled Mit 'Scope. If you
aren't sat isf ied, return it w ithi n 30 da ys and we will refund yo ur money (excl ud ing postage and
handling charge).

PRICE: $189.50 assem bled . $127.50 ki t .

Price includes ntcad battery and ch arger. --I probes and case

"lll!olIvI! EI.,lrDnil5"

Wa rra nty : 90 d ays on pa rts and labor
fo r assembled uni ts
90 days on parts tor kits.

Prices a nd spl>ci fica t io ns subject to
ch ange wi thout notice .

r----------------------------------------,
I O Enciosed is a Check fo r $ I. ,
I or O S an kAmerica rd # I
I or O Maste r Charge # I-,'Credi t Card Expi rat ion Date ." .r--.

Include $5.00 for Postage and Handling I I
O MS-416 OAssembled 0 Kit LO I

O Please send information o n Entire MITS Line. ~:
NAME (V") I

AD DR ESS :
C ITY I

STAT E & ZIP :

MITS J 6328 Linn, N.E., Albuquerque, New Mexico 87108 505f26!i.75!i3 IL J
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-.JRIGS ELECTRCNllCsL

A POWER SUPPLV , , .

PS 5-1 5v 1a regulated power supply kit with p.c.
board & instructions. Board measures 2" x 5" , com
pleted kit is 2" high. Transformer has internal r.f.
shield, $8.00

SEC OND ANN UAL APRI L FDlL Y SALE!
l D%DFF EV ERYTHING ON THIS PAGE!

Offerapplies
ONl Y to orde rs postmarked during the

month of April. SAVENOW!

(Ta ke Sale Discount THEN Take Any Other Applicable Discounts. )

A NOT H ER POWER SUPPV . , .

PS 25-1 0 to 25v 1a lab type power supply with adjustable current
limit ing; remote sensing & remote programming for voltage & cu rrent.
lnsturctions inc luded. All parts except chassis, rnetertsl. p.c. board .
Kit of parts with schematics. $ 14 .95
P.C. boards available, No. 007 $3.00 ea.

.45
,70

. 16

.28

,30

.75

BRAND NEW A LUM. ELECTROLVT IC CAPS. RADIAL LEAD
10 wv 35wv 50wv
$ ,10 $ .12 $ . 15

.10 . 12

.10 .12

.11 ,13
,12 .20
.13
.15
.20
.28
.50

l mfd
2m fd
5m fd
10mfd
30mfd
50mfd
100mfd
200mfd
500mfd
lOoomfd

, ,

SOME NEW TR A NSISTORS, " 1-99 100+
Nl TO-92 NPN Darlington $ .35 ,30
N2 T~92 NPN to-noise, lo-level ,15 ,10
N3 TO-92 NPN medium purpose .20 ,15
N4 TO-92 NPN 2N3904 type .15 ,10
N5 TO-92 NPN UHF .20 '15
N6 TO-92 NPN RF- IF ' 1.5 ,10 ,-
P2 TO-92 PNP lo-level , 15 ,10
P3 T~92 PNP medium power ,20 ,15
P4 TO-92 PNP 2N3906 type , 15 .10
P7 TO-92 PNP high-voltage ,25 .20
P8 TO-92 PNP higher-vo ltage .30 .25

AND SOME OLD TRANSISTO RS .. . 1-99 100+
2N2222 TO-18NPN s .25 .20
2N2907 TO-18 PNP .25 .20
NPN TO~92 general purpose .08 .0595
PNP TO-92 general purpose .08 .0595
Data on al l t ransi stors and JFETS is now in our flye r.

CHEAP D iSCRETE LEDs
RED
MV 10 TO-18 $ .08
MV50 ribbon lead ,08
Large red lens ,20
Smal l red lens ,12
COLORED
MVl amber TO- 18 $ .25
MV50 type, amber ,25
MV2 green TO- 18 .30
MV5222 green ,30

TTL
7400 s .20 7485 $ 1.40
7401 .20 7486 .50
7402 ,20 7489 2.90
7403 .20 7490 .80
7404 ,25 7492 ,80
7405 .25 7493 ,80
7406 .45 7495 .90
7407 .45 7496 .85
7408 ,25 74107 .50
7409 .25 74 121 .60
74 10 .20 74 122 .60
74 11 ,30 74123 1.10
74 13 .85 74125 .65
74 16 .45 74126 ,65
7417 .45 74141 1.25
7420 .20 74 150 1.70
7430 .20 7415 1 1.00
7432 .30 74153 1.40
7437 .50 74154 1.70
7438 .50 74157 1.40
7440 .20 74 161 1.50
7442 1.1 0 74 163 1.70
7446 1.45 74 164 2.00
7447 1.45 74 165 2.00
7448 1.45 74166 1.75
7450 .20 74174 2.20
7451 .20 74 175 2.20
7453 .20 74 176 1.60
7454 .20 74 177 1.35
7473 .45 74 181 3.90
7474 .45 74192 1.50
7475 .80 74193 1.45
7476 .50 74195 1.00
7483 1.10

RGS EL ECT RONICS

3650 Charles St., Suite K • Santa Clara, CA 95050 . (408) 247-0158

We sell many ICs and components no t listed in this ad. Send a stamp for our free flyer. TERMS OF SAL E:
All orders prepaid; we pay postage. $1 .00 handling charge on orders under $10.00. California residents please
include sales tax. Please include name, address and zip code on all orders and fl yer requests. Prices subjec t to
change without no tice.

DISCOUNTS: 10% OFF OROERS OVER $25.00; 20% OFF ORDERS OVER $250.00.
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400 v @ 130 rnA
275 v @170rnA
-40 v @ 20 rnA

275 v @ 39 rnA
150 v @ 30 rnA

or400 v@ 150 rnA
275 v @ 40 rnA
-40 v @ 17 rnA

275 v @ 27 rnA
150 v@ 30 rnA

II ,

an iAKE NOiE PPLY

OVERRUN - BRAND NEW TRANSISTOR POWER

Bias

MANUFACTURERS
SUPPLIES
These are brand new, in the original factory package. We cannot advertise the name,
but you will recognize it immediately. The output voltages are changeable by
changing a jumper.
Keyed outputs: 675 v @ 135 rnA or

275 v @ 40 rnA
-40 v @ 25 mA

Fixed outputs : 250 v @ 2:i rnA
150 v @ 30 rnA

Output connections are terminated In a multipin plug. Brand new with schematic,
each $12.00.

New battery cables for above, includes "A" relay $3.00 each 5 for $12.00

New output cables for above. Connector mates with output connection on power
supply. $4.50 each 5 for $20.00

TONE SIGNALING EQUIPMENT:

SECODE digital decoder. Made by Secode for RCA mobile units. Decodes pulsed
2805 cycle tone to activate any function you choose. Postpaid, each $10.00

SECODE: Model SD·30 call heads - Contains decoder and call indicator. 12 volt
input. Most are brand new in original factory packages. Postpaid, each $35.00

BRAMCO - Two tone sequential encoders for mobile or base use. These are
compatible with Motorola Quick-Call systems. Like new. Generates up to 80 tone
combinations. Postpaid, each $95.00

8UY OF THE YEAR: RCA Scanning Control heads. Scans four channels, reverts to a
selectible priority channel. Requires 12 volts de and unfiltered audio from the
discriminator. LED's indicate the channel being received. Schematic included. Only a
few lett for $50.00 each.

DU PAGE FM INC. P.O. Box 1 Lombard, III. 60148
312 627-3540

TERMS : All items sold as is. If not as represented return for exchange or refund (our option)
shipping charged prepaid within 5 days of receipt. Illinois residents must add 5% sales tax.
Personal checks must clear before shipment. All items sent shipping charges collect unless
otherwise agreed. Accessories do not include crystals, relay or antennas.
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7400 ·6/$ 1,007488 4.00 CD40 Ql $ .55 1101 2 56 x 1 RAM 2.2~N8T97 HEX Inverter ~- "2:95 LM30 1H/ N .29 LM747N .69
740 1 .2 3 7489 °2.25ea CD4Q02 .55 2102 10 24 RAM 79 17022048 EROM 2995 LM302H .69 LM748N .3 5
74 02 .237490 · .eaee CD4Q07 1 2 5 . • LM304H .79 LM1 303N 79
7403 6/ 1.0 0 7491· 1.00 CD4Q09 1:40 5203 20~~ EROM 19:9 8111 256 x ~ N Cha-:mel 11.95 LM305H/ N .89 LM1 304N 1:00
740 4 .25 7492 .9 5 C D 4 Q1Q .6 0 Miniature Alummum Electrolytic Capacitors LM307H!N .3 5 LM1 307N .79
74 05 .24 7493 .9 5 CD4Ql1 .55 1· 9- 1· Q . LM308H/N 1.05 LM1 31QP 3 .95
74 06 .50 7494 97 CD4Q1 2 55 M F D -V O LT S s 9 9\ 0 0 MFO -V OLT S iii 99 10 0 LM309 K 1.25 LM1458N 69
74 07 .50 7495 '9 5 CD4 Q13 " 50 ,4 7 U F D/ 50 V .14 . 12 . 11 4 74UFD!2 5 V .19 . 15 .14 L M3 10 H/N 1.19 LM149 6N '99
74 08 .2574 9 6 '95C 0 4 0 16 1 '4 0 lU F 0 l1 6 V .14 .12 .11 100U FO/1 6 V . 19 . 15 . 14 L M3 1 1 H/ N .9 5 LM1 556V 1 8 5
74 09 .2 5 74 10 0 1 50C04017 2 '75 l U F D/ 50V .1 5 .1 2 .11 100U F0/25 V .24. 18 . 17 LM 31 8N 1.69 CA30 13 , 1:7 0
74 10- 6 / 1.0074 107 "47C 0 4 0 19 1·2 5 2 .2 U F D/ 50V .14 .12 .11 100U F O/ 50V .2 4 . 18.17 L M31 9N 1.1 9 CA30231 2 .15
741 1 .3 0 74 12 1 ' 5 5 CD4 020 , '50 3 .3 U F D/2 5 V .14 .12 _1 1 220UFO/ 16V .2 4 . 18 .17 LM 3 20K· 1 .50 CA3035 . 225
74 12 .4 0 74 12 2 '47 C04 022 2 ·50 4 .7UFD/25V .14 .12 . 11 220UF 0/25V .3 5.2 5 .2 4 LM324N 1.85 CA3039 :1 \1 \ ' :3 5
74 13 - . 7 5 74 12 3 '-05C04023 '5 5 10U F O/1 6 V .1 4 . 12 .1 1 4 70 U F O/1 6 V .3 7.3 0 .2 7 LM3 3 9 N 1.95 CA30 46 I i 1.1 5
74 16 .4 5 74 1 2 5 '6 0 C 0 4 0 2 5 ' 5 5 10 U F D12 5 V .14. 12.1 1 4 70U F 0 /25 V .49 .39.3 5 LM340 K 1.8 9 CA3059 ~ ' 2 .46
74 17 .4 5 74 126 '8 0 C04 027 ( 2 5 lO U F D/50V .1 4 . 12 .1 1 1OOOU F O/ 16V ,4 9 .3 9 .3 5 LM340T 1.75 C A3060 ' , 2 .80
74 18 .2 5 74 14 1 '-1 5 C04 030 '6 0 22UFO/16V .1 4 . 12.1 1 10 00U F 0 /2 5 V .7 5 .60.5 5 LM3 7 0 N 1.05 CA3065 N .7 5
7420 .2 3 74 14 5 l', 5 C D403 5 2 '15 22UFD125V . 15 . 13.1 2 220 0UFO/ 16V .75.6 0 .5 5 LM3 7 3 N 2 .05 CA3080 .8 5
742 1 .2 7 74 15 0 :95C 0 4 0 49 (25 4 7 U F O/1 6 V .1 7 . 14 . 13 Axial or Radial Lead T e LM380·8 1.00 CA3083 1 .60
7423 .32 75 151 1.20 CD4050 1.2 5 ~ 50 VOLT CERAMIC DISC CAPACITORS LM380N 1.25 CA3086 .70
7425 .2 7 74 15 3 1.50 74COO .45 , - NE531T 3 .00 CA3089 3.25
7426 .3 1 74 154 1 2 5 74C02 ,4 5 ,0 0 1 mf . 5e 3.5e 3e I,:, .033 mf. 6e 4 e 3 .5e NE 5 36T ------..3. 0 0 C A3091 8 .25
7427 .3274 15 5 1:30 74C04 ,7 0 .0 0 4 7 m f. 6e 4 e 3.5e. 'f .0 47 mf . 6e 4 e 3 .5e NE550N~lr'--JJ '79 CA3123 1.8 5
7429 .4 0 74 156 1.30 74C20 ,6 5 .0 1 mf , 5e 3 .5e 3 e ,. .1 mt .f zc 7.5e NE555N ~_ .75 C A3600 1.7 5
7430 .3 3 74 157 1. 5 5 74C 74 1.1 5 .0 2 2 mf . 6e 4 e 3. 5e 100 PF 6e 4 e 3 .5e NE 556N 1.85 lM3 900 .5 5
7432 .2 6 74 160 1.6 5 74C1 60 3 ,25 MPS .A05 5/$1 TRANSISTORS 2 N3905 41 1 NE 560 / I n .50 lM3 905 .65
7437 .45 74 16 1 1.6 5 74C1 61 3 .252N918 2 52N2906A 4 /1' 2 N3906 .a 41 1 NE 5 6 1 !/ J 2 .50 lM7805 1.7 5
7438 .50 74 163 2 .50 74C l07 1.502N2219A 3i 1 2N2907A 51 1 PN4249 .. 41 1 N E5 62 2 .50 8038 8 5 .75
7439 .50 74 164 2 .50 74C1 51 2 .90 2 N222 1A y-' 41 1 2N3053 ~ 2 / 1 PN42 50 41 1 N E5 6 5 H/N 2 .0 0 l M9 601 .5 5
74 4 0 .2 3 74 165 250 74C 154 3 .50 't NE 566N 2.00 l M9 602 .7 5
744 1 1. 10 74 166 ( 7 5 74C1 6 3 3 .252N22 22A , ' 51 1 2 N3055 .9 5t 2 N4 4 09 51 1 NE567H/N 2.00 7 5450 .4 9
74 42 1.05 74170 3.0 074C 164 3 .502 N2369 ' 51 1 2N3725A 2/1 '2 N5 129 111 . 19 LM703H/N .4 3 7545 1 .3 9
74 43 1.1074173 1.7 5 74C1 73 2 .902N2369A 4/1 2N3903 5/ 1 2 N5 139 .19 LM 709H/N .29 75452 .3 9
74 4 4 1.1 5 74174 1.8 5 74 C 195 3 .002N24 8 4 .41 1 2N3904 41 1 C106 Bl -SCR ·2/$1 L M710H/N .29 75453 _ .3 9
74 45 1. 10 74175 1.8 5 g ~ CaI.&Clk.Chlps ICSkts WALL or TV DIGITAL CLOCK LM711H/N .29 754 9 1 , L 11.79
74 46 1.25 74176 ,85 ZleOnDer S 500 1 $3,95 8 P $ .22 25' VI EWiNG DI STANCE LM723H /N .55 7 5492 I .8 9
74 47 · .89 74 177 .8 5 . . 50 05 5.95 14 P .2 6 LM 733H/N 1.75 7 5 494 .8 9
7448 1.25 74180· 1.00 (Rectifier) 5 030 7.95 16 P .2 9 wa lnUl ca~e '6 I1 X3 I1X l l1j11' - LM 739N 1.29 7 5324 N 1.7 5
7450 .25 74 18 1 3 .751N45 6 61 1 MM531 1 5.95 18 P .46 Hr, & Min.· .6/1 High ,,~ I LM 565H 1.50 LM567 H 1. 50
745 1 .2 7 74 18 2 1.001N458 61 1 MM53 12 5.95 24 P .6 8 Seconds- 311 High ' _ _ _
7453 .2 7 74 184 230 IN48 5 A 51 1 MM53 13 5 .9528 P .89 ' . I ' 0 RES S RS
7454 .4 0 74185 2 :30 1N746 41 1 MM53 1 4 5 .9536 P 1.10 KI! - All Comp.& Case $39.95 1 4 W 5 % CARB N COMP I TO
7459 .25 74 18 7 7.00 1N7 5 2 41 1 MM53 16 6 .95 4 0 P 1.25 Wired & An embled $44.95 5.25 30-95 100-495 500.995 1000 UP
7460 .2 5 74 190 1 50 IN 1183 1.60 . . 100% T d ~ 0 2
7470 .4 5 74 191 (501N 1184 1.70 Satlsfactlpn Guaranteed. Alllte~s este .o s .04. .0 3 .02 7 5 . 5
74 72 .41 74 192 · 1 .2 5 IN11 8 6 1.8 0 $5.00 ~IO. 9rder _- 1st Class Mall- No Charge All S t d. Values _ 5 Ea . Min .
7473 · .39 74 193 " 1.2 5 lN360 0 6/$ 1 Cahfornla Residents - Add 6 % Sales Tax Ad d 5t p e r va lue if so rt ing is requi red
7474 .4 7 74 194 1.50l N40 01 .09 Wholesale Outlets _ Write for Special Discounts .
7475 ' .7 5 74 195 1.05 1N4002 .10 Write for FREE 1975 Catalog _ Data Sheets .25. each PROJECTS LEOS 8000 Series
7 476 " ,40 74 196 1.2 5 1N400 4 . 10 & 8 2 63 $ 7.0 0 MV 10 5/ 1 8090 -98.55
7480 .50 74 197 1.051N4148 151 1 8267 4 .00 MV 50 6/ 1 8 123 1.50
7482 1.7 5 74198 2 .2 5 1N4 1 54 1 2J, /I S 2513 · 11 .00 MV 50245/ 1 8223 ·3.00
7483 1.1 5 74 199 2.75 1N4734 .2 8 e 2 518 7 .00 MAN-l 1 .9 5 8 2 6 3 7. 0 0
7485 " 1.10 74 2 0 0 7.0 0 1N4735 .2 8 e 2 5 19 4 .00 MAN -3 .9 5 8 2 6 7 4 .00
7486 .47 142 50 5.00 1N5232 .2 8 e 2 52 4 . 3.95 MAN -4 1.95 8 280 .7 5

20% Discount for 100 pes. I N5234 .28c P.O . BOX 822. BELMONT. CA. 94002 2525 7.00 MAN-7 1.50 8281 .8 5
Combined 7400's IN5243 .2 8 e 2 5 29 . 4 .00 OL 33 1.95 8 2 8 8 1.1 5

{E xcept Specials) I N528 2 5/$ 1 PHONE ORDERS - (4151 592-8097 4024P' 2.25 DU47 2.50 8880 1.35

•
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• SINGLE CHIP ASCII ENCODER

A hot item today. We furnish full data booklet
with each order. $10 each 3 for $25.00

8 CHAN MULTIPLEX SWITCH
Solid state 16 pin IC MOS. 8 channel w/ourpur
enable control & one-of-eight decoder in chip.
With data. Fairchild 3705" ..$5.00

RC OSCILLATORS
Desk top calculator by well
known mfgr. These are rejects, 8
digit, 4 function, liquid crystal
display. Fully assembled, some
factory reject, some customer
returns. Most are repaired in a few
minutes. Sold "as is." Ship wt 3
Ibs.
AC model $10 each 3 for $26.50
Battery portable model $11 each
3 for $30.00

COLUMBIA.4 CHANNEL SO

Solid state sa 4 channel adapter, 2 amps built
in . Decodes 4 channel or synthesizes 4 channel.

$25.00

LED READOUTS 5/$1.001
The price is not a mistake. We have some hobby
variety with some segments out. Ukinbuyem
for as low as 5 for $1.00

DUAL 16 BIT MEMORY
Dual 16 bit memory, serial MOS by Philco TO·S
case, brand new with 2 page specs.

#PLR 532 $1.00 each $10/12

AM-FM RADIO

For console installation, w/face plate, no
knobs. Stereo amplifiers for tape or turnable
playback. $15.00
Pair of matching speakers w/xfmrs for above

$5.00

CALCULATOR CHASSIS

16 pin IC chip contains 4 RC osc, Ideal for
touch tone encoder. TeA 430...$5.00

PHOTO-STROBE
Made for I nstamatic but useful on any camera
with instructions provided. Info also on trick
uses, automotive strobe, slave strobe, eu tomo
tive strobe, Psychadelic repetitive strobe, etc.
Complete with charger & Nickel Cadmium
batteries.

$9.00, 3 for $25.00

Beautiful AM·FM Stereo Multiplex radios made
to sell in the over $100 range. Picture shows
typical unit. Solid state. AC powered, made for
famous US manufacturer. Ship wt 10 Ibs.
$35.00

SOLAR ENERGY

Electricity for free from the sun. An exciting
experimental device. Instructions included
show how to make a solar energy bank for
higher voltages and/or current, also how to
ma ke a solar operated radio receiver.

Giant cell 2" diameter - $1.50
Large cell 1 3/4" - $1.25
Medium cell 1" diameter - $1.00
Rectangular 3/4 x 1W' - $.75

Any six for the price of 5 ...

BOOKSHELF SPEAKERSFully assembled pocket calculator chassis with
calculator chip . Uses LED readouts not includ
ed. ..00 Completely finished, 9 x

ohm, with extension cord.
12 x 5 inches. 16

$15a pair.

156

Please add shipping cost on above.

P.O. Box 62
E. Lynn MA 01904

FREE CATALOG
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''0

7-. ..gm..nt " r..ll..ctive bar"
venion o f the famou.
MAN-!. Th.. optimum In
liltbt efficiency and con_
s t ructio n. Locka lik... se,.
lik.., tbe MAo..... l . P in eon·

6·FUNCTION AC-DC
CALCULATOR KIT!

POLVPAKS

SIMPLEST! FINEST! SMALLEST!

T.r : "",d JK'~talte R. tN: n" l :10
Pho Ord..r . , Wa k..field. M..... (6171 24$.3829
RIIt.llI 16.1 81>e1C.rmine St .. Wa k..fi.. ld. M.....B.
(olf W. t.. . !'tr .....t) C.O. D.'S MAY liE PIlO~En

o 20e CATALOG f.ber ()JItics. 'les·. Semi's , P,rls
MINIMUM ORDER - S4 .0 0

P .O. BOX .42A LYNNFIIELO.MA5S.01.40

BIGGEST
MAN·7

11
SALE

nectiOQ same. "" id e an&le
0 $ 1 .ie"...ing. 0.21" eh.r.ct.r

hei ltht. color rf'd.

MAN.5 .. MAox . r e xc..pt green 0 1.49
MAN·8 .... MAo.... · 7 excepi y..lIowo l .4 9

FULL EPO XY SILICON BRIDGE RECTIFIERS
w ....V[ PIV 2 Amp 6 Amp 10 AMP

5 0 0 $ . 6 9 0 S . 8 8 0 $ 1.49

~n
1 0 0 0 .79 0 . 9 9 0 1 .69

I
200 0 . 9 5 0 1 .25 0 1.89
400 0 1 . 19 0 1.50 0 2 .09
600 0 1.3 5 0 1.75
600 0 1 .59 0 1.95 Code: 2 amp

1000 0 1.79 0 2 .25 TO. $ clllle
6 Amp 1 / 2 x 1 /2 x 8/16 s q.

[$24.501

8 :1yl0.-.

• LIghtweight, pocket 51ze
E xtra large dl5play

• 6 'unctions plus. minus,
times , percentage, constant

• Floating decimal
• Chain and Mix calculations
• Simplified Indexing
a Mark up and Mark down
• Con5tant multiplication and

division. AC adaptor jackr e fe we llt , p arts in. a kit. Im agine the pc board a ni)'
1";11 th.e Ch iP , 4 re~l.tors . two t ransi..t ors, two drin .r
e a Wit h the 9 dlj[lt readout. S IM P LE! You bet it i ll:ur a tory. Ki t includell: att ractive black Calle w ith r ed

t .. r; Flex Ke y (type 2 0SK.66) 1 8 key ke yboard th t
ga;;lIurell only 2 1/2 x 2 '" w it h 2 ..w itches, o ne for ON_

, o ne fo r K conll t an t ; MAIN pc board ' re adout
::~il';~a9ioj ll .f~ Te ch 15 08 0 26-pin caJcul~tor c h ip'

j c rl"el'l!l; 9 d igit array:
a~ nc k; 9 Vol t b a tt"ry c o nnector , e s is t o rs · two t •
.. llJ to rll ; ha c k protective plate : nee ....s ary ':"'ire I ~~:
eallY in llt ructlo n lJ . (Le 8.. 9 v o l t s t andard batter~ :nd
AC adapter) IMAGINEl only 2 1/2 x 1 X 4 lJ2 " .

I

Im a g ine a c hi p (MK r>0 2 150 ) 'BEEPER" AND "DATER'
" Be e p in " a nd a udible a la r m l CHIPS
All otnere a re exter na l. I t CLOCK ON THE
al ..o feat ure .. in ternal b right- 8MK50250 BE lEPER ONLY . $ 8 .50
De..11 c o n tro l. Th e CT7001 CTT001 Al dOt $12 SO
r equirell external t rigge r ing a , m a n a ., . .
of IIlarm, date of the m ont h SCR5' TRIAC
lind direct dr ive t o LED • S!
r e adout... Both require min. QUADRAcsr
im u m cur rent drain and SAME'
voltage .. , fo r ei t her 4 t o 6 PRICE
LED read o u t ll. 1 2 o r 24 SALE'
hours . AM and PM . 1 O-Amp Po":..,.

CLOCK CHIPS Tab Pla stic Unit.... L.,... .... $4.95
ON A " D IP" PRV !Nol.

WITH DATA 5 HEET5 00 SO II .75

~
MM5 3 11 6·dlall 2 8 -Pln .. ,.. 6 .95 100 .•5
MMS 3 12 4 -d lll:it 24·Pln .. ,.. 6 .95 0 200 1.211
MMS313 e ·dlll:lt 28· P1.. e .95 0 300 1.50
MMS3 14 • •dlll:.t 24-PI 6 .95 0 400 1.••o MM5 31 6 4 -d.lI:lt 4 0 -P AI.rm 8.8. 0 500 2 .25

a ... iU I .... "0 . I. rm 4.9 5 0 600 2.110

",~,~,
'I, .

I, ~

o Rod
o Y.llowo G,_

:1'1:: diil'it. 7 -u'ltlnent
only 11/16 x 11 /16 "
1/4". I ncl u d e B re...doul .
.ocket . , .• tide.;n - plac .
chrome ..Iide face p l" t . " ,
Same di.play ..... found in
$20 0. u nit• .

$2.50
3 tor $ 6 •

MMS203 £raceable ultra
. io le t P RO MS ! Quaru l id.
2048 Uatic. Speoe" .•..

~$9.9S

l.~

NATIONAL
LM 340T YR' Tn.. Volh

- S ~L"" 340 ' 05T SW• ' 0 . .1.10 e••• • I...... L"' _340·06T 6 w
• POSITI II l "OIT"<:[ L...· 3 40 · 0 8 1 8 w

LM .340 .1.1T I 2 w

1 7S LM ·]40_15 T I5 w
a Each L · ] 4 0· 1 8 T 18 w

L _3 4 0·2 4 T 2 4 w

S.nken W.tta sal.
SI. IOIOG 10 S . ,88
SI. 1020G 20 14.95 SANKEN HYBRID
SI- 1030G 3 0 1e .8. AUDIO POWER AMPS
SI-1050G 50 29.95

All amplltlu• • Iliot W'<I.;n '/. db Iron,
hz 10 100 .00 0 . ElICh uoll p.o~rly '''.al -Bink..d. ...ith
heuY. dut)' conn..cli lll: Ii.. lUI: .,.,,,,,..,,t;oo.. S,nKl. 
..nd..d puahpull oUlpu t. Po...... aupply ...... ul ...<l 2 ~ V II( ' .
O utput 10 II ohm., Ord... by Stock No.

OPCOA SLA.l
REFLI:CTIVI:
LED READOUT

MINI COMPUTER
ERASEABLE PROM

Otllt of • IC'S $99.
8 008 M lcrop r oce aaor with
8 _2 102 /2602 D channel
" S T AT I C " 1000 BIT
RA M'S. Re o .. l......i oltl... IS
VDC power ."ppl,.. Sprc• .

555
TIMlER5

:z .. S-co"da
to I ·"' ,

l M in i O IP)

7 .

0 2 for $1
SaIl' Rood till
Ma y 15 ,\97 5

WRISTWATCH

LIQUID
CRYSTAL
DISPLAY

mIC~OIP~OeEJJON~M P~/MP(fJbflfg,ff
8008 0 5995 16-BIT MICRO PROCESSOR BASIC SYSTEM

"THE COMPUTER $149 The lowest-p rice d r e-eu s ys t e m ! Outperforms the 8008.

ON THE CHIP" 0 T h O!' C PU ( Ce n t ra l P r o ce s s ing Un it ) f n e Iud e a
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PROPAGATION CHART
J.H. Nelson

Good (open) Fair (0) Poor (0)
1S readet· set'vice

Check appropriate boxes for desired company
brochures, data sheets or c a t a lo gs and mail i n
to 73. Include your zip c o de, please . Send
money directly to advertisers . LIMIT: 2 5
requests . April 1975

M" IIU Prj Sat

ADVERTISER INDEX
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JAPAN

MEJI,ICD

GMT: 00 02 (M 06 De 10 12 I. 18 I. 20

ALASKA

ARGENTINA

AUSTRALIA

CA NAL ZONE

ENGLAND

HAWAII

INDIA

ARGENTINA ,. , . 78 1 7 7 lA 14 14 ,. 21

AUSTRALI A , . , . 18 18 18 1 1 1 7 7

CA NA L ZON E 14 , . 7 7 1 7 7A , . 14 , .A

ENGLAND 111711111. , .

HAWAII \4'41A,177" . , 4

PHILIPPINES I. 18 18 18 7 1

PUERTO RICO '. 1 1 1 1 7 1 ,. ,

SOUTH A~RICA ,. 1 1 1 18 ,. , . , . , ." , . A , •

U. S ,S. R. 1 1 1 1 7 7 lA 1.

WEST COAST

126

c Heath 115
c Henry 69
u ICOM 122,123
D int Elec. Unltd. 1 47
D Int . Teteco mm. 79
o James 35, 157
o Jan 126
o K·Enterprises 60
o Marsh Devices 14 1
o Meshna 15 8
O MITS 154
o Newtronics C II
c Palomar 92
n Poly Paks 159
n Quernant 92
o Radio AlTloiIteu r Ca llbook
c RGS 155
o Regency 28
o Robot 70
o Rohn 99
c Savoy 73
o SO Sales 138
D Slep 150
n Space Elec. 140
o Spee. Comm. 39
o Star-Kits 141
o Sumner 83
n Swivetek 145
o TPL 87
o Temtron 140
o TriTek 127
o Tru m bull 141
o TECO 13, 74, 75, 85
o Tufts 29
o VHF Eng. C IV
o Wilson 121
IJ World QSL 140
o Yaesu C IlI

o A lexander 72
o AI's z-wev 127
o Amateu r Elee . 136, 137
o Ancrona 1 43
o Apt ron 52
o ATV 139
o Audioland 88
o Babylon 151
o Budwig 141
a CEca 139
o CFP Ent 140
o ChrOrlex 43
o C1eg9 45
o COAKIT 141
o Comm. Unltd. 100
o Comm. Spec. 139
o Cornell 127
o Data Si9. 40, 41 , 60
o 0 -0 Ent. 29
o DuPage 156
o Durham FM 148
o OXe. 140
o Dynamic st ec. 104
o ECM 140
o Eh,horn 55
D Elee. Discount 104
o E. iect ronictown 14 9
o Emergency Beacon 31
o E·Z Way Towers 104
D Erickso n 95
o Gateway 20
o Glade Valley 72

, 0 Global Imports 141
o GENAVE 67
o Godbout 152. 153
o Ham Import 93
o Ham Radio Center 112
o Hamtronics 107

IND IA ,. 14 1 8 18 18 1 1 1

o NEWSSTAND 0 SUBSCRIPTION

*Reader service inquiries not solicited. Co rres
pond d irectly to company.
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PUERTO RICO 4 lA 7 7 1 1 1 14 , . 14

SOUTH A~RICA 7 '4 14

Call

APR IL 1975

Repeater Atlas 131
VOJl, Poop 131
Bumper Stickers 131
Bookshop 135

Name

Reader 's Service
73 Inc., Peterbo ro ugh NH 03458
Please print or type.

73 Stuff

Hotline 120
Subs 128
Code Tapes 129
QSLs 130

Address

City

SOUTH AFR ICA

U. I.'. R.

!AlTCOASl
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,.. ,
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,
,

,
,

,
, , • • • •

State Zip

Coupon expires in 60 days . . . A = Next higher frequency may be usefu l also .
B = Difficult c i rcuit this period .
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Visit your dealer for details
or write for our new catalog.
All Yaesu products warranted
by the selling deafer. Complete
after-warranty service available
in Paramoun t. Calif.

ACCESSORIES AVAILABLE:
• FL-2100B 1200 watt linear
• FV-101 B External VFO
• YO-l 00 Monitor scope
• SP-l 01 B External speaker
• SP-l 01 PB Speaker/Phone Patch
• MMB-l Mobile mount
• FA-9 Cooling fan
• XF-30C 600Hz CW filter
• YD-844 Desk microphone
• 160 meter crystal

performance. Ask the amateur
be Yaesu-the world's leader in

.FT-l01B 160-10 METER* TRANSCEIVER

•

'l'AlSU

V
7625 E. Rosecran s Avenue. Unit #29 Paramount, Califo rnia 90723 (213) 633-4007

Specifications subject to change without notice .

simply a great
transceiver

FT-101 B FEATURES:
.240 watts PEP input (180 watts CW)
• AC & DC power supply
• Noise blanker
• VOX with break-in CW
.25& 100KHz calibrators
• WWV reception
• Internal speaker
YO-I 00 FEATURES:
• 1500/1 900Hz tone generator
• Wide range inputs for all

mode monitoring-even RTTY

• yo-l00 MONITOR SCOPE

The FT-l 01 B transceiver features advanced, solid-state, plug-in modular
circuitry-with a complete line of versatile accessories including the NEW
YO-l00 Monitor Scope. Add this ideal companion for complete signal
monitoring.

Compare the features, versatility, and
who owns one and your choice will
amateur communications equipment.

' 160 meter crystal optional
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320 WATER ST.
- DIV. ot BROWNIAN ElECTRONICS CORP. 

P.O. BOX 1921 BINGHAMTON. NY 13902 607-723-9574

MINI-CATALOG 1975
THE WORLD'S MOST COMPLETE LINE

OF
VHF-FM KITS AND EQUIPMENT

factory wired
factory wired

C01 Kit 10 channel receivextal deckw/diodeswitching
C02 Kit 10 channel xmit xtal deck w/switch and trimmers
COR2 Kit complete CORwith 3 second and 3 minute timers
SC2 Kit 10 channel auto-scanadapter for RX
TX144 Kit exciter- I watt-2 meters
TX220 Kit exci ter- I watt-220 MHz
TX432 Kit exciter-NEW-432 MHz
RX144/220 FKit 140·1 70 or 210·240 MHz rcvr w/8 polecer 455 filte r
RX144/220 C Kit 140·170 or 210·240 MHz rcvr wl2 pole 10.7 xtal filter
RX432 C Kit NEW- 432 MHz receiver
HT144 B Kit 2 meter-2w-4 channel-hand held xcvr
PA1501H Kit 2 meter pwr amp-15w-compl. kit w/SS switching
PA2501 H Kit similar toabove-24w
PA144/15 Kit simi la r toPAI 501H less case, connectors and switching
PA144/25 Kit similar to above-25w
PA220/15 Kit similar to PA1441l5 for 220 MHz
PA432/10 NEW- similar to PA144/l5 except lOw and 432 MHz
PA4010H Kit lOw in- 40wout-relay switching
PA110/10 lOw in- llOwout 2 meter amp
PA110/30 30w in-l lOw out 2 meter amp
PS3 Kit power supply regulator ca rd
PS12C Kit 12 amp- 12 volt regu lated power supply w/case
PS24C Kit 24 amp-12 volt regulated power supply wi case
RPT144 NEW- 15watt-2 meter repeater factory wired
RPT220 NEW- I Swatt-220 MHz repeater factory wired
RPT432 NEW-lO watt-432 MHz repeater

Repeatersare available in kit form-write for prices

SEE YOU AT DAYTON

$ 6.95
$14.95
$19.95
$19.95
$29.95
$29.95
coming soon
$65.95
$69.95
coming soon
$129.95
$49.95
$59.95
$39.95
$49.95
$39.95
coming soon
$59.95
$179.95
$149.95
$ 8.95
$69.95
$99.95
$595.95
$595.95
coming soon

ITEM PART # DESCRIPTION PRICE EXTEN SION

_____ ZIP _
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